GCC(1) GNU GCC(1)

NAME
gcc — GNU project C and C++ compiler

SYNOPSIS

gcc [-c-S+E] [-std=standard
[-dl [-pg] [-Olevel
[-Wwarn...] [-pedantic]
[=Idir...] [-Ldir...]
[-Dmacrd=defA...] [-Umacrd
[—foption..] [-mmachine-option.]
[-o outfilg infile...

Only the most useful options are listed here; seewb&o the remainderg++ accepts mostly the same
options agycc

DESCRIPTION
When you inoke GCC, it normally does preprocessing, compilation, assembly and linking. ‘@erdll
options’ allow you to stop this process at an intermediate stkgeexample, the-c option says not to run
the linker Then the output consists of object files output by the assembiler.

Other options are passed on to one stage of procesSorge options control the preprocessor and others
the compiler itself.Yet other options control the assembler and dinkmost of these are not documented
here, since you rarely need to usg afithem.

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

Thegccprogram accepts options and file names as operdnalsy options hae multi-letter names; there-
fore multiple single-letter options mawptbe grouped:-dr is very different from-d —r.

You can mix options and othergarments. Br the most part, the order you use doeswitter Order does
matter when you use&Fal options of the same kind; for example, if you speelfymore than once, the
directories are searched in the order specified.

Many options ha&e long names starting with-f or with -W-——for example, —fforce-mem,
—fstrength—-reduce —Wformat and so on. Most of thesevaboth positve and neydive forms; the ng-
ative form of —ffoo would be—-fno—foo. This manual documents only one of these farms, whicheer
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 —combine —pipe -pass—exit-codes —banguage —v -### ——help ——tar
get—help ——\ersion

C Languaye ptions
—ansi —std=standard —aux-info flename-fno—asm -fno—builtin —fno—builtin— function-fhosted
—ffreestanding —-fms—extensions -—trigraphs —no-integrated-cpp —traditional -tradi-
tional-cpp —fallow-single—precision —fcond—-mismatch —fsigned-bitfields —fsigned—charfun-
signed-bitfields —funsigned—char

C+ Languagye ptions
—fabi-version=n -fno-access—-conwl -fcheck-new -fconsewve-space -fno-const-strings
—fno-elide-constructors —fno—enbrce—-eh-specs —ffr—-scope -fno—for-scope -fno—gnu-dy-
words  —fno-implicit-templates = —fno—implicit-inline-templates = —fno-implement-inlines
—fms—extensions —fno—nonansi-iltins —fno—operator-names —fno—optional-diags —fpermis-
sive frepo —fno-rtti —fstats —ftemplate—-depth-n —fno-threadsafe-statics —fuse—cxa—atexit
—fno-weak —-nostdinc++  —fno—default-inline —fvisibility—inlines—hidden -Wabi
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-Wctor—dtor-pri vacy —-Wnon-virtual-dtor = -Wreorder -Weffc++ —Wno-deprecated
—Wstrict-null-sentinel -Wno—-non—-template—friend —Wold-style—cast —Wverloaded-virtual
—-Wno-pmf-corversions —Wsign—promo

Objective-C and Objective—+€ Language (otions
—fconstant-string—classzlass-name -fgnu-runtime  —fnext-runtime  —fno-nil-receivers
—fobjc—exceptions —freplace-objc—classes —fzero-link —gen—decls —Wnoefwcol —Wselector
—Wundeclared—-selector

Languae Independent Options
—fmessage—lengthr —fdiagnostics—show-locationfonce evey-line]

Warning Options

—fsyntax—-only —pedantic -pedantic-erors -w -Wextra -Wall -Waggregate-return
-Wcast-align -Wcast—qual —-Wchar-subscripts -Wcomment-Wconversion -Wno-depre-
cated-declarations —-Wdisabled-optimization -Wno-div—by-zero -Wno-endif-labels -Wer-
ror —Werr or-implicit-function—-declaration —-Wfatal-err ors -Wfloat-equal —Wformat
-Wformat=2 -Wno-format-extra—args -Wformat-nonliteral -Wformat-security -Wfor-
mat-y2k  —-Wimplicit -Wimplicit-function—-declaration -W implicit-int  -W import
—-Wno-import -Winit-self -W inline -Wno-invalid—offsetof -Winvalid—pch
-Wilarger-than—len -Wlong-long -Wmain -Wmissing—braces -Wmissing—field-initializers
-Wmissing—format-attrib ute —Wmissing—include—dirs -Wmissing—noreturn —\Wno-multichar
-Wnonnull -Wpacked -Wpadded —Wparentheses -Wpointer—arith -Wredundant-decls
-Wretur n—-type  -Wsequence—point -Wshade -Wsign-compare  -Wstrict-aliasing
-Wstrict-aliasing=2 -Wswitch —-Wswitch—-default -Wswitch—-enum -Wsystem—-headers
-Witrigraphs  -Wundef  —-Wouninitialized -Wunknown—-pragmas -Wunreachable—code
-Wunused -Wunused-function -Winused-label -Winused-parameter -Winused-value
-Wunused—\ariable —Wwrite—strings —Wvariadic—-macros

C-only Warning Options
-Wbad-function—-cast -Wmissing—declarations —Wmissing—prototypes —-Wnested—extars
-Wold-style—definition -Wstrict—prototypes -Wtraditional —-Wdeclaration—after—statement

-Wno-pointer-sign

Debugging Options
—dletters —dumpspecs —-dumpmachine —dumpsrsion —fdump—-unnumbered —fdump-transla-

tion—unit[-n] —fdump-class—hierarchy—n] —fdump-ipa-all —fdump-ipa—cgraph
—fdump-tree-all —fdump-tree—original[—n] —fdump-tree—optimized[—-n]
—fdump-tree-inlined[-n] —fdump-—tr ee—cfg —fdump-tree-vcg —fdump-tee-alias
—fdump-tree—ch —fdump-tree—ssf-n| —fdump-tree—pre[—n] —fdump-tree—ccg—n]
—fdump-tree-dcq—n] —fdump-tree—gimple[-raw] —fdump-tree—mudflap[—-n]
—fdump-tree-dom[-n] —fdump-tree-dsg-n] -fdump-tree—phiopt[-n] —fdump-tree—forw-
prop[—n] —fdump-tree—copyrenamg-—n] —fdump-tree-nrv —fdump-tree-vect
—fdump-tree-sra[—n| —fdump-tree—fre[—-n] —ftree—vectorizer-verboses —felimi-

nate—dwarf2-dups  —feliminate—unused-debug-types —feliminate—unused-def—-symbols
—fmem-report —fprofile-arcs —ftree—based—pofiling —frandom-seed=string —fsched-verbosen
—ftest-coverage -—ftime-report —fvar-tracking —g -—glevel —gcoff —gdwarf-2 —ggdb —gstabs
—gstabs+ —gvms —gxcoff —gxcoff+p —pg -print-file—namedibrary —print-libgcc—file—name
—print—-multi—dir ectory —print—-multi-lib —print—-prog—name=program —print-search—dirs —-Q
—-save-temps —time

Optimization Options
—falign—functions=n —falign—jumps=n -falign-labels=n —falign—loops=n —fbounds—check
—fmudflap —-fmudflapth —fmudflapir —fbranch—probabilities —fpr ofile-values —fvpt
—fbranch-tar get-load—-optimize —fbranch-target-load—optimize2 —fbtr—lb—exclusive
—fcaller—-saves —fcprop-registers —fcse-dllow—-jumps —fcse—skip—blocks —fcx—limited-range
—fdata—sections -fdelagd-branch -fdelete—null-pointer—checks —fexpensie-optimizations
—ffast-math —ffloat—store —fforce—addr —fforce-mem —ffunction—sections —fgcse -fgcse-Im
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—fgcse-sm —fgcse—las -fgcse-aftereload —floop—optimize —fcossjumping —fif-corversion
—fif-conversion2 —finline—functions —finline—functions-called-once ~finline=limit=n
—fkeep—-inline-functions -fkeep—static-consts —fmerge—constants -fmge-all-constants
—fmodulo-sched -fno-branch—-count-reg -fno-default-inline -fno-defer—pop -floop—opti-
mize2 —fmove-loop—-invariants —fno—function-cse —fno—guess—-branch—pobability —fno-inline
—fno—-math-errno  —fno—peephole = —-fno—peephole2 —funsafe-math-optimizations  —ffi-
nite—math-only —fno—trapping—-math —fno—zero—initialized-in-bss —fbmit—frame—pointer
—foptimize—-register-move —foptimize-sibling—calls —fprefetch—loop-arrays —fprofile—generate
—fprofile—use —-fegmore -frename-registers —freorder—blocks —freorder—blocks—and-parti-
tion —freorder—functions —fr erun—-cse-after-loop —fierun—loop—opt —frounding—math -fsched-
ule-insns -fschedule—insns2-fno-sched-interblock -fno-sched-spec -fsched-spec-load
—fsched-spec-load—dangeus —fsched-stalled—insns¥ —sched-stalled—insns—dep
—fsched2—-use-superblocks —fsched2-use-traces edchedule-modulo—scheduled-loops -fsig-
naling—nans  —fsingle—pecision—constant —fspeculatie-prefetching  —fstrength-reduce
—fstrict-aliasing —ftracer -fthr ead—jumps -funroll-all-loops -funroll-loops -fpeel-loops
—fsplit-ivs—in—unroller =~ —funswitch-loops  -fvariable-expansion-in—unmoller  —ftr ee—pre
—ftree—ccp —ftee—dce —ftee—loop-optimize —ftree—loop-linear —ftee—loop-im
—ftree—loop—ivcanon —fivopts —ftree—dominator-opts —ftree-dse —feee—copyename —ftree—ch
—ftree—sra —ftree—ter —ftree-Irs —ftree—fre —ftree-vectorize —fweb ——param namevalue -O
-00 -01 -02 -03 -Os

Preprocessor Options
—Aquestioranswer —A-questiofi=answef —-C -dD -dl -dM -dN -Dmacrd=defq -E -H
—idirafter dir —include file -imacros file —iprefix file —iwithprefix dir —iwithprefixbefore dir
—-isystem dir -M -MM -MF -MG -MP -MQ -MT -nostdinc -P -fworking—directory
—remap —trigraphs —undef —Umacro —Wp,option—Xpreprocessoroption

Assembler Option
—Wa,option —Xassembleroption

Linker Options
object-file-name-llibrary —nostartfiles —nodefaultlibs —nostdlib—pie —s —static —static-libgcc
—shared —shared-libgcc —symbolie-WI,option —Xlinker option—u symbol

Directory Options
—Bprefix —Idir —iquotedir —-Ldir —specsfile —I-

Target Options
-V version —b machine

Machine Dependent Options
ARC Options-EB -EL —mmangle—cpu —-mcpu=pu —mtext=text-section—-mdata=data-section
—mrodata=readonly-data-section

ARM Options -mapcs—frame —-mno-apcs—frame -mabi=name -mapcs-stack—check
—mno—-apcs—stack—check —mapcs—floatmno—apcs—float —-mapcs-eentrant —mno—apcs—een-
trant —msched-prolog —-mno-sched-polog -mlittle—endian -mbig—endian -mwords-lit-
tle—endian -mfloat-abi=name -msoft-float -mhard—float -mfpe -mthumb-interwork
—mno-thumb-interwork —mcpu=name —march=name —mfpu=name-mstructure-size—bound-
ary=n —mabort-on-noreturn —mlong-calls —-mno-long-calls —msingle-pic-base -mno-sin-
gle—pic-base —mpic—egisterreg -mnop-fun—dllimport —mcirrus—fix—in valid—insns —mno—cir-
rus—fix—invalid—insns —mpoke-function—-name -mthumb  —marm —mtpcs—frame
—mtpcs—leaf-frame —mcaller-super—intervorking —mcallee—super—interworking

AVR Options -mmcu=mcu -msize -minit-stack=n —-mno-interrupts -mcall-prologues
—mno-tablejump —mtiny—stack -mint8

Blackfin Options —momit-leaf-frame-pointer —mno-omit-leaf-frame—pointer
—mspecld-anomaly —mno-specld-anomaly —mcsync-anomaly ~ —mno-csync—anomaly
—mlow-64k —mno—-low64k —mid-shared-library —mno-id-shaed-library
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—mshared-library—id=n —-mlong—calls —mno-long—calls

CRIS Options—mcpu=cpu —march=cpu —mtune=cpu -mmax-stack—frame=n —-melinux-stack-
sizemn -metrax4 -metrax100 -mpdebug -mcc-init -mno-side—effects-mstack-align
—-mdata-align —-mconst-align -m32-bit -ml16-bit -m8-bit -mno-pologue-epilogue
—mno-gotplt —melf -maout -melinux -mlinux -sim -sim2 -mmul-bug-workaround
—mno-mul-bug-workaround

Darwin Options -all load -allowable client -ach -arch_errors fatal -—arch_only
—-bind_at load -bundle -hundle loader —client_name —compatibility version -current_ver-
sion —dead_strip —dependency—file-dylib_file —dylinker_install_name —dynamic —dynamiclib
—exported_symbols_list —filelist —flat_ namespace -drce_cpusubtype ALL —brce_ flat names-
pace -—headepad_max_install hames -image base -init —install nhame -keep_pri-
vate_extems -—multi_module -multiply_defined —multiply_defined _unused -noall_load
—no_dead_strip_inits_and_terms —nofixprebinding —nomultidefs —noprebind -noseglinledit
—pagezep_size —prebind —pebind_all_twolevel_modules —private_bundle -read_only relocs
—sectalign —sectobjectsymbols—whyload -segladdr —sectcieate -sectobjectsymbols -sec-
torder —segaddr —segs_read_only_addr —segs_read_write_addr —seg_addr_tablseg_addr_ta-
ble_filename -seglinkdit -segpot -segs read only addr -segsead write_addr -sin-
gle_module -static —sub_library —sub_umbella —twolevel namespace -umbrella —undefined
—unexported_symbols_list -weak eference_mismatches -whatsloaded -F -—gused -—gfull
—mone-byte-bool

DEC Alpha Options -mno-fp-regs —-msoft-float -malpha—as -mgas —-mieee
—mieee-with—inexact —mieee—copnfmant —-mfp-trap—mode=mode —mfp-round-
ing—-mode=mode —mtrap—precision=mode -mbuild-constants —-mcpu=pu-type —mtune=cpu-
type—-mbwx —mmax —-mfix —mcix-mfloat-vax —mfloat-ieee-mexplicit-relocs —msmall-data
—mlarge—data —-msmall-text —mlarge-text -mmemory-latencytime

DEC Alpha/VMS Optionsmvms-return—codes

FRV Options -mgpr-32 -mgpr-64 -mfpr-32 -mfpr-64 —mhard-float —msoft-float -mal-
loc-cc —mfixed—cc —-mevord —mno—dword —mdouble —mno—-double -mmedia -mno-media
-mmuladd -mno-muladd -mfdpic -minline-plt -mgprel-ro -multilib-library—pic
-mlinked-fp —-mlong—calls -malign—labels -mlibrary—pic -macc-4 -macc-8-mpack
—-mno-pack —-mno-eflags —mcond—-m@& -mno-cond-mose -mscc —mno-scc —mcond-exec
—mno-cond-exec —mvliw-branch —mno-vliw-branch —mmulti-cond—exec
—mno—-multi-cond-exec = —-mnested-cond-exec -mno-nested-cond-exec —mtomcat-stats
-mTLS —mtls -mcpu=cpu

H8/300 Options-mrelax -mh —ms —mn -mint32 —-malign—300

HPPA Options —march=architecture-type—-mbig—-switch —mdisable—fpregs —mdisable-indexing

—mfast-indirect—calls -mgas -mgnu-ld  -mhp-Id —-mfixed-range=register-range
—-mjump-in—delay = -mlinker-opt -mlong—-calls -mlong-load-stoe  -mno-big—switch
—mno-disable-fpregs —-mno-disable-indexing —mno—fast-indirect-calls —-mno-gas
—-mno-jump-in—delay = —-mno-long-load-stoe -mno-portable-runtime —-mno-soft-float
—mno-space—egs —-msoft-float -mpa-risc-1-0  -mpa-risc-1-1 —mpa-risc-2-0

—mportable-runtime —mschedulexpu-type —mspace-egs -msio -mwsio—munix=unix-std
—nolibdld -static —threads

i386 and x86-64 Options-mtune=cpu-type —march=cpu-type —-mfpmath=unit -masm=dialect

—mno—fancy—math—-387 —mno-fp—et-in—-387 -msoft-float —msvr3—shlib—-mno-wide-multi-

ply —-mrtd -malign—double -mpreferred—stack—boundary=num -mmmx -msse -msse2
-msse3 -m3dnw —-mthreads -mno-align-stringops -minline—-all-stringops—-mpush-args
—maccumulate—outgoing—ags —-m128bit—long—double —m96bit—-long—double —negparm=num

—momit-leaf-frame—pointer -mno-red-zone —mno-tls—diect-seg—efs -mcmodelode-model
-m32 —-m64
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IA-64 Options -mbig—endian  -mlittle-endian -mgnu-as -mgnu-Id  —mno—pic
—-mvolatile—-asm-stop -mregister-names -mno-sdata —-mconstant—-gp -—-mauto—pic —min-
line—float—divide—min-latency —minline—float—-divide—-max-throughput -min-
line—int—-divide-min-latency —minline-int-divide-max-throughput -min-

line—-sqgrt—-min-latency —minline—sqrt—-max-throughput —-mno—-dwarf2—asm —mearly—stop—bits
—mfixed-range=register-range —mtls—sizels-size —mtune=cpu-type —-mt -pthread -milp32
-mlp64

M32R/D Options—m32r2 -m32rx —-m32r —mdebug -malign-loops —mno-align—loops -mis-
sue-ratesnumber —mbranch—cost=number —mmodel=code-size-model-type-msdata=sdata-type
—mno—flush—func —-mflush—funcsname-mno-flush-trap —mflush—trap=number-G num

M680x0 Options-m68000 —-m68020 —m68020-40 -m68020-60 —mM68030 —m68OABS060
—-mcpu32 -m5200 -m68881 -mbitfield —mc68000 -mc6802nnobitfield —mrtd —mshort
-msoft-float —-mpcrel -malign-int  —mstrict-align -msep—-data —-mno-sep—data
—mshared-library—id=n —-mid-shared-library —mno-id-shared-library

M68hclx Options-m6811 —-m6812 —-m68hcll -m68hcl2-m68hcsl2 —mauto—-incdec—min-
max —mlong-calls —mshort-msoft-reg—count=count

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 -msle-bytes
—mno-slov-bytes —mno-Isim —mlittle—endian —-mbig—endian -m210 -m340 —-mstack—-iner
ment

MIPS Options—EL -EB —march=arch —-mtune=arch -mipsl -mips2 -mips3 —-mips4 —-mips32
—-mips32r2 -mips64-mipsl6é —mno—mipsl6é -mabiabi —mabicalls —mno-abicalls -mxgot
—-mno-xgot —-mgp32 -mgp64 -mfp32 -mfp64 -mhard-float —msoft-float —msingle—float
—-mdouble-float -mpaired-single -mips3d -mint64 -mlong64 -mlong32 -msym32
—-mno-sym32 —-Gium -membedded-data —mno-embedded-datamuninit—-const-in—-rodata
—mno-uninit-const-in-rodata —-msplit~addresses -mno-split-add¥rsses -mexplicit-elocs
—mno-explicit-relocs —-mcheck-zeav—division —-mno-check-zeo—division -mdivide—traps
—-mdivide-breaks —-mmemcpy -mno—-memcpy -mlong-calls -mno-long-calls -mmad
-mno-mad -mfused—madd -mno-fused-madd -nocpp -mfix-r4000 -mno—fix-r4000
-mfix-r4400 -mno—fix-r4400 -mfix-vr4120 -mno-fix-vr4120 -mfix—vr4130-mfix-sbl
—mno—fix-sbl -mflush-funcfunc -mno-flush—func —-mbranch-likely —mno-branch-likely
—mfp—-exceptions -mno—fp—exceptions -mvr4130-align —-mno-vr4130-align

MMIX  Options -mlibfuncs —-mno-libfuncs -mepsilon -mno-epsilon  —mabi=gnu
—mabi=mmixware -mzero—extend -mknuthdiv —-mtoplevel-symbols -melf —mbranch-pre-
dict —mno-branch—-predict = —-mbase-addesses —-mno-base—addsses -msingle—exit

—mno-single—exit
MN10300 Options —-mmult-bug -mno-mult-bug -mam33 -mno-am33 -mam33-2
—mno-am33-2 -mno-crt0 —mrelax

NS32KOptions—m32032 -m32332 -m32532 -m32081 -m32381 -mmult-add —-mnomult-add
—-msoft-float —-mrtd —mnortd —mregparam -mnoregparam -msb —-mnosb —mbitfield —mno-
bitfield —mhimem -mnohimem

PDP-11 Options —mfpu -msoft-float -macO0 -mno-acO0 -m40 -m45 -mlG-mbcopy
—mbcopy-huiltin  —-mint32 -mno-intl6é -mintl6 -mno-int32 -mfloat32 -mno-float64
-mfloaté4 -mno-float32 -mabshi -mno-abshi—-mbranch-expensve -mbranch—-cheap
—-msplit —mno-split -munix-asm -mdec-asm

PowerPC OptionsSeerS/6000and PowerPC Options.

RS/6000 and PowerPC Options—mcpu=cpu-type —mtune=cpu-type —-mpower —mno—power
—mpower2 —mno—-paver2 -mpowerpc —mpowverpc64 —mno—paverpc —maltivec —mno-altivec
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—mpowerpc—gpopt  —mno-paverpc—gpopt —-mpowverpc—gfxopt  —mno—paverpc—gfxopt
—mnew—-mnemonics —mold—-mnemonics —mfull-toc =~ —mminimal-toc = -mno-fp-in-toc

—mno-sum-in-toc -m64 -m32 -mxl-compat -mno-xl-compat -mpe —malign—power
—-malign—natural -msoft-float -mhard-float —-mmultiple -mno-multiple -mstring
—-mno-string —-mupdate -mno-update -mfused—-madd -mno-fused—-madd -mbit-align
—mno-bit-align —mstrict-align —-mno-strict-align —mrelocatable -mno-elocatable —melo-
catable-lib —mno-relocatable-lib —-mtoc -mno-toc -mlittle -mlittle—endian -mbig
—mbig—endian —mdynamic—no—pic —mprioritize-restricted—insns=priority
—msched-costly—-depdependence_type —minsert-sched-nopsscheme —mcall-sysv
—mcall-netbsd —-maix-struct-return —-msvr4-struct-return —mabi=altivec —mabi=no-altivec
—-mabi=spe -mabi=no-spe—-misel=yes -misel=no-mspe=ys -mspe=no-mfloat—gprs=yes
—-mfloat-gprs=no —-mfloat—-gprs=single -mfloat—-gprs=double -mptotype -mno—prototype
-msim -mmvme -mads -mgllowknife -memb -msdata —-msdataopt -mvxworks
—mwindiss —Gnum —pthread

S/390 and zSeries Optionsmtune=cpu-type —march=cpu-type —mhard-float —msoft-—float
—-mbackchain  —-mno-backchain —-mpacked-stack —-mno-packd-stack —-msmall-exec
—-mno-small-exec -mmvcle -mno-mvcle -m64 -m31 -mdelug -mno-debug -mesa
—mzarch —mtpf-trace —-mno-tpf-trace -mfused—-madd -mno-fused-madd-mwarn—-framesize
—mwarn—dynamicstack —mstack-size-mstack—guard

SH Options -m1 -m2 -m2e -m3 -m3e -m4-nofpu —-md-single-only -m4-single -m4
—mda-nofpu —m4a-single-only -m4a-single —-m4a —-m4al -m5-64median5-64media—nofpu
-m5-32media —m5-32media—nofpu -m5-compact —-m5-compact-nofpu -mb -ml -mdalign
—-mrelax —mbigtable —-mfmovd -mhitachi —-mrenesas —mno-@nesas —mnomacs& -mieee
—-misize —mpadstruct —mspace-mprefergot —musermode

SPARC Options —-mcpu=cpu-type —mtune=cpu-type —-mcmodel=code-model -m32 -m64
—-mapp-regs —mno-app-egs -mfaster—structs -mno-faster-structs -mfpu —mno—fpu
-mhard-float -msoft-float -mhard—-quad-float -msoft-quad-float —-mimpure-text

—mno-impure—text -mlittle—endian —mstack—bias -mno-stack-bias—-munaligned—doubles
—mno-unaligned—doubles —-mv8plus—-mno-v8plus —mvis —mno-vis-threads —pthreads

System V OptionsQy -Qn -YP,paths —Ym,dir

TMS320C3x/C4x Optionsmcpu=cpu —mbig —-msmall —-mregparm -mmemparm —mfast—fix
-mmpyi —-mbk -mti -mdp-isr-reload —-mmpts=count —mrptb -mdb -mloop-unsigned
—mparallel-insns —mparallel-mpy —mpreseve-float

V850 Options-mlong—-calls —mno-long—calls —-mep —-mno-epmprolog—function —mno—pro-
log—function —-mspace -mtda=n -msda=n —-mzda=n —-mapp-regs —-mno-—app-egs —-mdis-
able—callt -mno-disable—callt-mv850el -mv850e - mv850 —mbig—switch

VAX Options—mg —mgnu —munix
x86—-64 OptionsSee i386 and x86—64 Options.
Xstormy16 Optionsmsim

Xtensa Options-mconstl6 —mno-constl6 -mfused-madd -mno-fused-madd -mtext-sec-
tion—literals —mno-text-section-literals —mtarget-align —mno-tamget-align —mlongcalls
—mno-longcalls

zSeries OptionSee S/390 and zSeries Options.

Code Generation Options

gcc-4.0.3

—fcall-saved-reg —fcall-used-reg -ffixed-reg —fexceptions -fnon—call-exceptions —fun-
wind-tables —fasynchronous—unwind-tables —finhibit-size—digective -finstrument-functions
—fno—common -fno-ident—fpcc-struct-return —fpic —fPIC —fpie —fPIE —freg-struct-return
—fshared—data -fshort-enums —fshort-double —fshort-wchar  —fverbose—asm
—fpack-struct[=n]  —fstack—check —fstack-limit-registerreg —fstack—limit-symbol=sym
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—fargument-alias —fagument-noalias -fagument-noalias—global -fleading—underscar
—ftis-model=model-ftrapv —fwrapv —fbounds—check —fvisibility

Options Controlling the Kind of Output

Compilation can imolve up to bur stages: preprocessing, compilation progesembly and linking, alays

in that order GCC is capable of preprocessing and compilingesa files either into seral assembler

input files, or into one assembler input file; then each assembler input file produces an object file, and link-
ing combines all the object files (those newly compiled, and those specified as input) iecusahée 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.i
C source code which should not be preprocessed.
file.ii
C+source code which should not be preprocessed.
file.m
Objective-C source code. Note that you must link with fibebjc library to male an jective-C pro-
gram work.
file.mi
Objective-C source code which should not be preprocessed.
file.mm
file.M
Objectve-C+ source codeNote that you must link with thigoobjc library to malke an bjective-C++
program vork. Notethat.M refers to a literal capital M.
file.mii
Objective-C+ source code which should not be preprocessed.
file.h
C, C+, Objective-C or Objectve-C+header file to be turned into a precompiled header.
file.cc
file.cp
file.cxx
file.cpp
file.CPP
file.c++
file.C
C+ source code which must be preprocessed. Note thebinthe last tvo letters must both be liter
ally x. Likewise,.C refers to a literal capital C.
file.hh
file.H
C+header file to be turned into a precompiled header.
file.f
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).
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file.r
Fortran source code which must be preprocessed WRAT&OR preprocessor (not included with
GCO).
file.fo0
file.fo5
Fortran 90/95 source code which should not be preprocessed.
file.ads

Ada source code file which contains a library unit declaration (a declaration of a package, subprogram,
or generic, or a generic instantiation), or a library unit renaming declaration (a package, generic, or
subprogram renaming declaration). Such files are also cgiszb

file.adb
Ada source code file containing a library unit body (a subprogram or package Sody).files are
also calledbodies

file.s
Assembler code.

file.S
Assembler code which must be preprocessed.

other
An object file to be fed straight into linkingAny 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 f&jf. This option applies to all follwing input files until the nda —x
option. Possiblealues forlanguaggeare:

¢ c-header c-cpp-output
c++ c++-header c++-cpp—output
objective-c objective-c—header objective-c—cpp—output
objective—c++ objective—c++-header objective—c++-cpp—output
assembler assembler—with—cpp
ada
fr7 fr7-cpp-input ratfor
f95
java
treelang
—-X none
Turn off any ecification of a language, so that subsequent files are handled according to their file
name suffixes (as there if —x has not been used at all).

—pass—exit—codes
Normally thegcc program will it with the code of 1 if anphase of the compiler returns a non-suc-
cess return code. If you specifypass—exit—codesthe gcc program will instead return with numeri-
cally highest error produced byyaphase that returned an error indication.

If you only want some of the stages of compilation, you can-uger filename suixes) to tellgccwhere
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) instructgccto 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.suffixs, ec., with.o.
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Unrecognized input files, not requiring compilation or assenaldyignored.

—S Stop after the stage of compilation proper; do not assenible.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 thecsliffetc., with.s.

Input files that dort’require compilation are ignored.

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

Input files which dort'require preprocessing are ignored.

-ofile
Place output in fildile. This applies rgardless to whateer sort of output is being produced, whether
it be an &ecutable file, an object file, an assembiler file or preprocessed C code.

If —ois not specified, the default is to put areautable file ina.out the object file foisource.suffixn
source.q its assembler file isource.sa pecompiled header file isource.suffix.gghend all prepro-
cessed C source on standard output.

—-v Print (on standard error output) the command=gted to run the stages of compilation. Also print
the version number of the compilervari program and of the preprocessor and the compiler proper.

—HtH
Like —v except the commands are nakeuted and all command arguments are quoted. This is useful
for shell scripts to capture the d#i-generated command lines.

—pipe
Use pipes rather than temporary files for communication between the various stages of compilation.
This fails to vork on some systems where the assembler is unable to read from a pipe;dnitithe
assembler has no trouble.

—combine
If you are compiling multiple source files, this option tells theettio pass all the source files to the
compiler at once (for those languages for which the compiler can handleTthis)will allow inter-
module analysisifA) to be gerformed by the compilerCurrently the only language for which this is
supported is C. If you pass source files for multiple languages to tree, dging this option, the
driver will invoke the compiler(s) that suppoltiA once each, passing each compiler all the source
files appropriate for it.For those languages that do not suppiia this option will be ignored, and
the compiler will be imoked once for each source file in that language. If you use this option in con-
junction with —save-temps the compiler will generate multiple pre-processed files (one for each
source file), but only one (combined)or .sfile.

——help
Print (on the standard output) a description of the command line options understgad Hythe -v
option is also specified therr-help will also be passed on to thanious processesvioked by gcc so
that thg can display the command line optionsytteecept. Ifthe —Wextra option is also specified
then command line options whichvegaro 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.

—-version
Display the version number and copyrights of thekied GCC.

Compiling C+ Programs

C+source files caorentionally use one of the dies.C, .cc .cpp, .CPP, .c++, .cp, or .cxx; C+header files
often usehh or .H; and preprocessed+tfiles use the sfik .ii. GCCrecognizes files with these names and
compiles them as+€programs een if you call the compiler the same way as for compiling C programs
(usually with the namgco).
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However, C+ programs often require class libraries as well as a compiler that understands e C
guage——-—and under some circumstances, you might t@ compile programs or header files from stan-
dard input, or otherwise without a suffix that flags themtagpi©grams. Wu might also lik to precompile

a C reader file with ah extension to be used inf&ompilations.g++is a program that callSCCwith the
default language set to+€ and automatically specifies linking aigst the & library. On mary systems,
g++is also installed with the nanee-+.

When you compile € programs, you may specify manf the same command-line options that you use
for compiling programs in gnlanguage; or command-line options meaningful for C and related languages;
or options that are meaningful only for-@rograms.

Options Controlling C Dialect

The folloving options control the dialect of C (or languageswadrfrom C, such as+€ Objective-C and
Objective-C+) that the compiler accepts:

—-ansi
In C mode, support alsO C90 programs. In-€ mode, remee GNU extensions that conflict witltsO
Cr.

This turns df certain features agCCthat are incompatible wittsO C90 (when compiling C code), or

of standard & (when compiling € code), such as thesm andtypeof keywords, and predefined
macros such asnix andvax that identify the type of system you are using. It also enables the
undesirable and rarely us&slo trigraph feature.For the C compilerit disables recognition of €
style// comments as well as tidine  keyword.

The alternate éywords __asm__, __extension__ , __inline__ and __typeof  con-
tinue to work despiteansi. You would not vant to use them in d80O C program, of course, but it is
useful to put them in header files that might be included in compilations doneamish Alternate
predefined macros such asunix__  and__vax__ are also eailable, with or without-ansi.

The —ansioption does not cause non-ISO programs to be rejected gratuitéoslthat,—pedanticis
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 doesntall for; this is to &oid interfering with ag programs that might use these names

for other things.

Functions which would normally be built in but do novdaemantics defined bysO C (such as
alloca andffs ) are not built-in functions witk-ansiis used.

-std=
Determine the language standard. This option is currently only supported when compiling#C or C
A value for this option must be provided; possible values are

c89
i509899:1990
ISO C90 (same asansi).

1509899:199409
ISO C90 as modified in amendment 1.

c99

cOx

i509899:1999

i509899:199x
ISO C99. Note that this standard is not yet fully supported; see
<http://gcc.gnu.org/gcc—4.0/c99status.htred for more information. The namesc9x and
i509899:19%are deprecated.
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gnu89
Default,1ISO C90 plusGNU extensions (including some C99 features).

gnu99

gnu9x
ISO C99 plusGNU extensions. WheisO C99 is fully implemented iGCC, this will become the
default. Thenamegnu9xis deprecated.

c++98
The 1998S0 C+ standard plus amendments.

gnu++98
The same asstd=c++98plusGNU extensions. Thiss the default for & code.

Even when this option is not specified, you can still use some of the featuregeofst@ndards in so
far as hey do ot conflict with previous C standard&or example, you may use _restrict
even when-std=c99is not specified.

The—std options specifying some versionIsio C havethe same effects amnsi, except that features
that were not inSO C90 but are in the specified version (faample,// comments and thialine
keyword in1SO C99) are not disabled.

—aux—info filename

Output to the gien filename prototyped declarations for all functions declared and/or defined in a
translation unit, including those in header files. This option is silently ignoredyitaaguage other
than C.

Besides declarations, the file indicates, in comments, the origin of each declaration (source file and
line), whether the declaration was implicit, prototyped or unprototyped {or nev or O for old,
respectiely, in the first character after the line number and the colon), and whether it came from a
declaration or a definitionC( or F, respectiely, in the folloving character). In the case of function
definitions, a K&R-style list of arguments followed by their declarations is also provided, inside com-
ments, after the declaration.

—-fno—asm

Do not recognizesm, inline  ortypeof as a lkeyword, so that code can use these words as identi-
fiers. You can use theeywords __asm__, __inline__ and __typeof _  instead. —ansi
implies-fno—asm

In Cr, this switch only affects thiypeof keyword, sinceasm andinline  are standarddywords.
You may want to use thefno—gnu-keywordsflag instead, which has the samfeef. InC99 mode
(-std=c99or —std=gnu99, this switch only affects thesm andtypeof keywords, sincénline is
a dandard kyword in 1ISO C99.

—fno—builtin
—fno—builtin—function

gcc-4.0.3

Don't recognize built-in functions that do not begin withbuiltin_ as prefix.

GCCnormally generates special code to handle certain built-in functions nficrerglfy; for instance,

calls toalloca may become single instructions that adjust the stack dir@otlycalls tomemcpy

may become inline cgdoops. Theesulting code is often both smaller aagtér but since the func-

tion calls no longer appear as such, you cannot set a breakpoint on those calls, nor can you change the
behaior of the functions by linking with a different libraryn addition, when a function is recognized

as a built-in functionGCC may use information about that function tarw about problems with calls

to that function, or to generate more efficient coslen & the resulting code still contains calls to that
function. For example, warnings arevgn with —Wformat for bad calls tqrintf  , whenprintf

is built in, andstrlen  is known not to modify global memory.

With the —fno-builtin— functionoption only the hilt-in function functionis disabled.functionmust
not begin with__builtin_. If a function is named this is not built-in in thisrgion ofGCC, this option
is ignored. There is no correspondingpuiltin— function option; if you wish to enable uit-in
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functions selectiely when using-fno—builtin or —ffreestanding, you may define macros such as:

#define abs(n) __builtin_abs ((n))
#define strcpy(d, s) __builtin_strcpy ((d), (s))

—fhosted
Assert that compilation takes place in a hostedrenment. Thismplies —fbuiltin . A hosted ewi-
ronment is one in which the entire standard librarwalable, and in whichmain has a return type
ofint . Examples are nearlyerything except adrnel. Thiss equvalent to—fno—freestanding

—ffreestanding
Assert that compilation takes place in a freestandinga@mment. Thigmplies—fno-builtin. A free-
standing environment is one in which the standard library may not exist, and program startup may not
necessarily be atnain. The most obvious example is apS kernel. This is equvalent to
—fno—hosted

-fms—extensions
Accept some non-standard constructs used in Microsoft header files.

Some cases of unnamed fields in structures and unions are only accepted with this option.

—trigraphs
SupportiSO C trigraphs. The-ansi option (and-std options for striciSO C conformance) implies
—trigraphs.

—no-integrated—cpp
Performs a compilation in wvpasses: preprocessing and compilifidhis option allows a user sup-
plied “ccl”, ‘“‘cclplus’, or “cclobj” via the—B option. Theuser supplied compilation step can then
add in an additional preprocessing step after normal preprocessing but before compiling.atihe def
is to use the integrated cpp (internal cpp)

The semantics of this option will change if “cc1”, “cclplus”, and “cclolaje merged.

—traditional

—traditional-cpp
Formerly, these options cause&iCC to attempt to emulate a pre-standard C compilérey are naw
only supported with theE switch. Thepreprocessor continues to support a pre-standard nteke.
theGNU CPPmanual for details.

—fcond-mismatch
Allow conditional expressions with mismatched types in the second and thimemts. Theaue of
such an expression igid. Thisoption is not supported for-€

—funsigned-char
Let the typechar be unsigned, likeinsigned char

Each kind of machine has a deft for whatchar should be. It is either l&unsigned char by
default or likesigned char by default.

Ideally, a portable program shouldwadlys usesigned char ~ orunsigned char  when it depends
on the signedness of an object. But gnprograms hee been written to use plaichar and expect it
to be signed, or expect it to be unsigned, depending on the machipesetigewritten for This
option, and its iverse, let you ma& uch a program work with the opposite default.

The typechar is aways a distinct type from each sefgned char  or unsigned char , even
though its behavior isahbys just like ane of those two.

—fsigned-char
Let the typechar be signed, likesigned char

Note that this is equalent to-fno—-unsigned-char which is the ngative form of —funsigned-char.
Likewise, the option-fno—-signed—charis equvaent to—funsigned-char.
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—fsigned-bitfields

—funsigned-bitfields

—fno-signed-bitfields

—fno-unsigned-bitfields
These options control whether a bit-field is signed or unsigned, when the declaration does not use
eithersigned or unsigned . By default, such a bit-field is signed, because this is consistent: the
basic integer types suchias are signed types.

Options Controlling C+ Dialect

This section describes the command-line options that are only meaningfuffmmo@rams; but you can
also use most of theNU compiler options rgardless of what language your program is iar 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 fort€programs; you can use the other options with
ary language supported IBCC.

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

—fabi-version=n
Use \ersionn of the G+ ABI. Version 2 is the version of the#@Q\BI that first appeared in G++ 3.4.
Version 1 is the &rsion of the & ABI that first appeared in G++ 3.%ersion 0 will alvays be the gr-
sion that conforms most closely to ther @Bl specification. Thereforghe ABI obtained using er-
sion 0 will change aaBI bugs are fixed.

The default is version 2.

—-fno—access—control
Turn off all access checkingThis 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. This check is normally unnecessary becauserttar@@lard specifies thaperator
new will only return O if it is declaredthrow(), in which case the compiler will \&hys check the
return value een without this option. In all other cases, wheoperator new  has a non-empty
exception specification, memory exhaustion is signalled bywihgstd::bad_alloc . See also
new (nothrow).

—fconsewe-space
Put uninitialized or runtime-initialized globabriables into the common segment, as C dddss
saves ace in the xecutable at the cost of not diagnosing duplicate definitions. If you compile with
this flag and your program mysteriously crashes afEn() has completed, you mayvean object
that is being destroyed twice because tefinitions were merged.

This option is no longer useful on most targetsy tiwat support has been added for puttingables
into BSSwithout making them common.

—fno—-const-strings
Give dring constants typehar * instead of typeconst char * . By default, G++ uses type
const char * as required by the standarBven if you use-fno—const-strings you cannot actu-
ally modify the value of a string constant.

This option might be renved in a future release of G++-or maximum portability you should struc-
ture your code so that it works with string constants that lype const char *

—-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 typ&pecifying this option disables that optimization, and forces G++
to call the cop constructor in all cases.
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—fno—enforce—-eh-specs
Don't check for violation of exception specifications at runtiridis option violates the+€standard,
but may be useful for reducing code size in productiordls, much lilke defining NDEBUG. The
compiler will still optimize based on the exception specifications.

—ffor—scope

—fno—for-scope
If —ffor—scopeis specified, the scope oénables declared infar-init-statementis limited to thefor
loop itself, as specified by therGtandard. If-fno—for—scopeis specified, the scope oanables
declared in dor-init-statemenextends to the end of the enclosing scope, as was the case ir-old v
sions of G++, and other (traditional) implementations-ef C

The default if neither flag isgn to follow the standard, but to alloand give a varning for old-style
code that would otherwise bevdlid, or have dfferent behavior.

—fno—gnu-keywords
Do not recognizéypeof as a lkeyword, so that code can use this word as an identiffeu can use
the leyword __typeof  instead.—ansiimplies—fno—gnu—keywords

—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, eith€he 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 savespace, do not emit out-of-line copies of inline functions controlleddrggma implementa-
tion. This will cause linker errors if these functions are not inlingtlysvhere thg 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—nonansi-builtins
Disable hilt-in declarations of functions that are not mandatedkgl1/ISO C. Theseancludeffs |,
alloca , _exit ,index ,bzero ,conjf ,and other related functions.

—-fno—operator-names
Do not treat the operator nameywords and, bitand , bitor , compl , not , or andxor as syn-
onyms as &ywords.

—fno—optional-diags
Disable diagnostics that the standard says a compiler does not need t&isseatly the only such
diagnostic issued by G++ is the one for a name having multiple meanings within a class.

—fpermissive
Downgrade some diagnostics about nonconformant code from erroesnogs. Thususing—fper-
missive will allow some nonconforming code to compile.

—frepo
Enable automatic template instantiation at link time. This option also impies-implicit-tem-
plates

—fno-rtti
Disable generation of information abowesy class with virtual functions for use by ther@intime
type identification featureglynamic_castandtypeid). If you dont use those parts of the language,
you can see me space by using this flag. Note thateption handling uses the same information,
but it will generate it as needed.
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—fstats
Emit statistics about front-end processing at the end of the compilatios.information is generally
only useful to the G++ delopment team.

—ftemplate—depth—n
Set the maximum instantiation depth for template classas o limit on the template instantiation
depth is needed to detect endless recursions during template class instamig8orsO C+ con-
forming programs must not rely on a maximum depth greater than 17.

—-fno—threadsafe-statics
Do not emit the extra code to use the routines specified inttBCfor thread-safe initialization of
local statics. You can use this option to reduce code size slightly in code that doesd to be
thread—-safe.

—-fuse-cxa—atexit
Register destructors for objects with static storage duration with thexa_atexit ~ function rather
than theatexit  function. Thisoption is required for fully standards-compliant handling of static
destructors, but will only work if your C library supports cxa_atexit

—fvisibility—-inlines—hidden
Causes all inlined methods to be marked withattribute ((visibility ("hid-
den"))) so that thg do not appear in the export table 0b&0 and do not require RLT indirection
when used within thBSO. Enabling this option can ke a damatic effect on load and link times of a
DSOas it massiely reduces the size of the dynamigert table when the library makes heavy use of
templates. Whilét can cause bloating through duplication of code within &&bwhere it is used,
often the wastage is less than the considerable space occupied by a long symbol name in the export ta-
ble which is typical when using templates and namespadaEsven more savings, combine with the
—fvisibility=hidden switch.

-fno—-weak
Do not use weak symbol supportee if it is provided by the linkr. By default, G++ will use weak
symbols if thg are available. Thisoption «ists only for testing, and should not be used by end-users;
it will result in inferior code and has no benefihis option may be remved in a future release of
G++.

—-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 théCary.)

In addition, these optimization, warning, and code generation optiwasieanings only for & programs:

—fno—default-inline

Do not assum@line for functions defined inside a class scope.
Note that these functions will @ linkage like inline functions; thg just won'’t be inlined by deéult.

-Wabi (C+only)
Warn when G++ generates code that is probably not compatible withetisorneutral G+ ABI.
Although an effort has been made tarw about all such cases, there are probably some cases that are
not warned about,ven though G++ is generating incompatible code. There may also be cases where
warnings are emittedven though the code that is generated will be compatible.

You should rewrite your code tovaid these warnings if you are concerned about #ioe that code
generated by G++ may not be binary compatible with code generated by other compilers.

The known incompatibilities at this point include:

*  Incorrect handling of tail-padding for bit-fields. G++ may attempt to pack data into the same
byte as a base clasBor example:

struct A { virtual void f(); int f1: 1; };
struct B : public A{intf2:1;};
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In this case, G++ will placB::f2 into the same byte Asfl ; other compilers will not.You
can &oid this problem by explicitly padding so that its size is a multiple of the byte size on
your platform; that will cause G++ and other compilers to lafadentically.

*  Incorrect handling of tail-padding for virtual bases. G++ does not use tail padding when laying
out virtual basesFor example:

struct A { virtual void f(); char c1; };
struct B { B(); char c2; };
struct C : public A, public virtual B {};

In this case, G++ will not pladginto the tail-padding foA; other compilers will. You can avoid
this problem by explicitly padding so that its size is a multiple of its alignment (ignoring virtual
base classes); that will cause G++ and other compilers to I&ydentically.

*  Incorrect handling of bit-fields with declared widths greater than that of their underlying types,
when the bit-fields appear in a uniofor example:

union U {inti: 4096; };

Assuming that aint does not hee 4096 bits, G++ will mag& the union too small by the num-
ber of bits in annt .

*  Empty classes can be placed at incorrefstet$. r example:
struct A {};

struct B {
A g
virtual void f ();
h
struct C : public B, public A {};

G++ will place theA base class df at a nonzero offset; it should be placed at offset z€rot
mistakenly beliees that theA data member dB is already at offset zero.

*  Names of template functions whose typeslive typename or template template parameters
can be mangled incorrectly.

template <typename Q>
void f(typename Q::X) {}

template <template <typename> class Q>
void f(typename Q<int>::X) {}

Instantiations of these templates may be mangled incorrectly.

—Wctor-dtor—pri vacy (C+only)
Warn when a class seems unusable because all the constructors or destructors in that chegte,are pri
and it has neither friends nor public static member functions.

—Whnon-virtual-dtor (C+only)
Warn when a class appears to be polymorphic, thereby requiring a virtual destreictodeclares a
non-virtual one. This warning is enabled-byall.

—Wreorder (Conly)
Warn when the order of member initializeryegi in the code does not match the order in whicly the
must be recuted. er instance:
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struct A {
inti;
int j;
} AQ:j(0),1 (1) {}

The compiler will rearrange the member initializersifandj to match the declaration order of the
members, emitting a warning to thafieet. Thiswarning is enabled byWall.

The following—W... options are not affected bywall.

-Weffc++ (C+only)
Warn about violations of the following style guidelines from Scott MeyEffgctive @+ book:

* |tem 11: Define a cgpconstructor and an assignment operator for classes with dynamically allo-
cated memory.

*  |tem 12: Prefer initialization to assignment in constructors.

* |tem 14: Male destructors virtual in base classes.

*  |tem 15: Haeoperator= return a reference tihis

*  |tem 23: Dont try to return a reference when you must return an object.

Also warn about violations of the following style guidelines from Scotydévie More Hfective G+
book:

*  |tem 6: Distinguish between prefix and postfix forms of increment and decrement operators.
* |tem 7: Neeroverload&&, [, or, .

When selecting this option, bavare that the standard library headers do noy @lieof these guide-
lines; usegrep —vto filter out those warnings.

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

—Wstrict—null-sentinel (C+only)
Warn also about the use of an uncadttdl L as sentinel. When compiling only withGCC this is a

valid sentinel, asNULL is defined to__null . Although it is a null pointer constant not a null
pointer it is guaranteed to of the same size as a poirBet this use is not portable acrosdeatiént
compilers.

-Wno-non-template—friend (C+only)
Disable varnings when non-templatized friend functions are declared within a template. Since the
adwent of eplicit template specification support in G++, if the name of the friend is an unqualified-id
(i.e.,friend 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, unqual-
ified-ids could be interpreted as a particular specialization of a templatized funBtoause this
non-conforming behavior is no longer the default behavior for G¥Wnon-template—friend allows
the compiler to check existing code for potential trouble spots and is onawftdéfhisnew compiler
behaior can be turned 6fvith —~Wno—-non-template—friend which keeps the conformant compiler
code but disables the helpful warning.

—Wold-style—-cast(C+only)
Warn if an old-style (C—style) cast to a non-void type is used withir+tg©@gram. Thenew-style

casts gtatic_cast reinterpret_cast, and const_cas} are less vulnerable to unintended effects and
much easier to search for.

—Woverloaded-virtual (C+only)
Warn when a function declaration hides virtual functions from a base dfassxample, in:
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struct A {
virtual void f();

k
struct B: public A {
void f(int);
k
the A class version of is hidden inB, and code like:
B* b;
b—>f();

will fail to compile.

—Wno-pmf-corversions (C+only)

Disable the diagnostic for ceerting a bound pointer to member function to a plain pointer.

—Wsign—promo (C+ only)

Warn when eerload resolution chooses a promotion from unsigned or enumerated type to a signed
type, over a corversion to an unsigned type of the same sRewious versions of G++ would try to
presere wnsignedness, but the standard mandates the current behavior.

struct A {

operator int ();

A& operator = (int);
h

main ()

In this xkample, G++ will synthesize a deflt A& operator = (const A&); , while cfront will use the
user-definesperator =.

Options Controlling Objective-C and Objective-C+ Dialects

(NOTE: This manual does not describe the Obyee@ and Objectie-C+languages themsads. See

This section describes the command-line options that are only meaningful for @sctind
Objective-C+ programs, but you can also use most of the language-indepesidentompiler options.
For example, you might compile a fikome_class.m like this:

gcc —g —fgnu-runtime —O —c some_class.m

In this xkample,—fgnu—runtime is an option meant only for ObjeattC and Objectie-C+ programs; you
can use the other options withydanguage supported IBCC.

Note that since Objee®-C is an extension of the C language, Obyee@ compilations may also use
options specific to the C front-end (e.gWtraditional ). Similarly, Objectve-C+ compilations may use
C+—specific options (e.gsWabi).

Here is a list of options that apaly for compiling Objectie-C and Objectie-C+ programs:

—fconstant-string—classzlass-name

gcc-4.0.3

Useclass-names the name of the class to instantiate for each literal string specified with the syntax
@"..." . The default class name XConstantString if the GNU runtime is being used, and
NSConstantString if the NeXT runtime is being used (see bélo The —fconstant—cfstrings

option, if also present, willarride the-fconstant-string—classsetting and caus@"..." literals to
be laid out as constant CoreFoundation strings.
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—fgnu-runtime
Generate object code compatible with the standard Objective-C runtime. This is the dafilt for
most types of systems.

—fnext-runtime
Generate output compatible with the NeXT runtime. This is the default for NeXT-based systems,
including Darwin and Ma©sS X. Themacro__ NEXT_RUNTIME__is predefined if (and only if)
this option is used.

—fno—nil-receivers
Assume that all Objestt-C message dispatches (e[geceiver message:arg] ) in this trans-
lation unit ensure that the reeeiis not nil . This allovs for more efficient entry points in the run-
time to be usedCurrently this option is only ailable in conjunction with the NeXT runtime on Mac
0SX 10.3 and later.

—fobjc—exceptions
Enable syntactic support for structured exception handling in Olge€j similar to what is déred
by C+and Jaa. Currently, this option is only ailable in conjunction with the NeXT runtime on Mac
0SX 10.3 and later.

@try {
@throw expr;

}
@catch (AnObjCClass *exc) {

@throw expr;

@throw;

}
@catch (AnotherClass *exc) {

}
@catch (id allOthers) {

}
@finally {
@throw expr;

}

The @throw statement may appear anywhere in an Obje€li or Objectve-C+ program; when
used inside of &@catch block, the@throw may appear without angument (as shown abe), in
which case the object caught by eatch will be rethrown.

Note that only (pointers to) ObjeettC objects may be thrown and caught using this scheéfffeen

an object is thnan, it will be caught by the nearegtcatch clause capable of handling objects of that
type, analogously to ko catch blocks work in @ and Jaa. A @catch(id ...) clause (as
shavn abae) may also be provided to catchyaand all Objectve-C exceptions not caught by pie
ous@catch clauses (if any).

The @finally  clause, if present, will bexecuted upon exit from the immediately preced@gy

... @catch section. Thiswill happen rgardless of whether gnexceptions are thrown, caught or
rethravn inside the@try ... @catch section, analogously to the behavior of fivally
clause in Jea.
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There are seral caveats to using the meexception mechanism:

*  Although currently designed to be binary compatible Wi HANDLERstyle idioms preided
by theNSException class, the ng exceptions can only be used on Mag X 10.3 (Ranther)
and later systems, due to additional functionality needed in the (NeXT) @bj€atuntime.

*  As mentioned abee, the nev exceptions do not support handling types other than OtgeCti
objects. Furthermorayhen used from Objee—CH, the Objectie-C exception model does not
interoperate with € exceptions at this time. This means you car@throw an exception from
Objective-C andcatch it in C+, or vice versa (i.ethrow ... @catch ).

The —fobjc—exceptionsswitch also enables the use of synchronization blocks for threadxsafe e
tion:

@synchronized (ObjCClass *guard) {

}

Upon entering thé@synchronized block, a thread ofxecution shall first check whether a lock has
been placed on the correspondmgard object by another thread. If it has, the current thread shall
wait until the other thread relinquishes its loc®nceguard becomes &ilable, the current thread
will place its avn lock on it, &ecute the code contained in ti@@synchronized block, and finally
relinquish the lock (thereby makiggard available to other threads).

Unlike Java, Objectve-C does not alle for entire methods to be madk@synchronized . Note
that thraving exceptions out of@synchronized blocks is allowed, and will cause the guarding
object to be unlocked properly.

—freplace-objc—classes

Emit a special marker instructirlg (1) not to statically link in the resulting object file, and wailo

dyld (1) to load it in at run time instead’his is used in conjunction with the Fix-and-Continueutdgeb

ging mode, where the object file in question may be recompiled and dynamically reloaded in the
course of programxecution, without the need to restart the program its€lfirrently Fix-and-Con-

tinue functionality is only \ailable in conjunction with the NeXT runtime on M&s X 10.3 and

later.

—fzero—-link

When compiling for the NeXT runtime, the compiler ordinarily replaces callsbjo_get-
Class("...") (when the name of the class is Wwmat compile time) with static class references
that get initialized at load time, which impes run-time performance. Specifying thdézero—link

flag suppresses this behavior and causes callgjtogetClass("...") to be retained. This is
useful in Zero-Link debigging mode, since it allows for individual class implementations to be modi-
fied during programyexcution.

—gen—decls

Dump interface declarations for all classes seen in the source file to a file smmmshame.decl

-Wno-protocol

If a class is declared to implement a protocol, a warning is issuedefgrraethod in the protocol that

is not implemented by the class. The default behavior is to issue a warningefpmeethod not
explicitly implemented in the classyen if a method implementation is inherited from the superclass.

If you use the-Wno—protocol option, then methods inherited from the superclass are considered to
be implemented, and no warning is issued for them.

-Wselector

gcc-4.0.3

Warn if multiple methods of different types for the same selector are found during compil@tien.

check is performed on the list of methods in the final stage of compilatidditionally, a check is
performed for each selector appearing i@aelector(...) expression, and a corresponding
method for that selector has been found during compilation. Because these checks scan the method ta-
ble only at the end of compilation, these warnings are not produced if the final stage of compilation is
not reached, for example because an error is found during compilation, or becatfsgrtax—only
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option is being used.

-Wundeclared-selector
Warn if a @selector(...) expression referring to an undeclared selector is foukdelector is
considered undeclared if no method with that name has been declared be@sekbetor(...)
expression, eitherxglicitly in an @interface  or @protocol declaration, or implicitly in an
@implementation  section. Thisoption alvays performs its checks as soon as@aelec-
tor(...) expression is found, whileWselectoronly performs its checks in the final stage of com-
pilation. Thisalso enforces the coding style gention that methods and selectors must be declared
before being used.

—print—objc—runtime-info
Generate C header describing the largest structure that is passed by vajue, if an

Options to Control Diagnostic Messages Formatting

Traditionally, diagnostic messages\eabeen formatted irrespeet d the output deice’s aspect (e.g. its
width, ...). The options described bel@an be used to control the diagnostic messages formatting algo-
rithm, e.g. hav mary characters per line, looften source location information should be reportBiyht

now, only the G+ front end can honor these optioridowever it is expected, in the near future, that the
remaining front ends would be able to digest them correctly.

—fmessage-lengthn
Try to format error messages so thatytfieon lines of abouth characters. Thdefault is 72 charac-
ters forg++and 0 for the rest of the front ends supporte&B¢. 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 wmneeit
source location information; that is, in case the message is too long to fit on a sysjgalgime and
has to be wrapped, the source locatimmivbe emitted (as prefix) againyver and over, in subsequent
continuation lines. This is the default behavior.

—fdiagnostics—show—location=eery—line
Only meaningful in line-wrapping modénstructs the diagnostic messages reporter to emit the same
source location information (as prefix) forysital lines that result from the process of breaking 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 erronadishb
are risk/ or suggest there may tia been an error.

You can request manspecific warnings with options gening -W, for example-Wimplicit to request
warnings on implicit declarations. Each of these specific warning options also hgaigenorm beyin-
ning —Wno- to turn of warnings; for gample,—~Wno-implicit. This manual lists only one of the aw
forms, whicheer is not the default.

The following options control the amount and kinds afrmings produced b@CcC, for further language-
specific options also refer @+ Dialect OptionsandObjective-C and Objective-C+ Dialect Options.

—fsyntax—only
Check the code for syntax errors, but dai@ anything beyond that.

—pedantic
Issue all the warnings demanded by sti$ C and ISO C+, reject all programs that use forbidden
extensions, and some other programs that do notwdl® C and ISO C+. For ISO C, follows the
version of thelSO C gandard specified by amstd option used.

Valid 1ISO C and ISO C+ programs should compile properly with or without this option (though a rare
few will require —ansi or a—std option specifying the requirecexsion ofISO C). However, without
this option, certailGNU extensions and traditional C anet@eatures are supported as walith this
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option, thg are rejected.

—pedantic does not causearning messages for use of the alternatevkrds whose names begin and
end with__. Pedantic warnings are also disabled in the expression thaw$ollo extension__

However, only system header files should use these escape routes; application programsvetibuld a
them.

Some users try to usgedanticto check programs for stricsO C conformance. Thesoon find that
it does not do quite what thevant: it finds some non-ISO practicesit mot all-——only those for
which1SO C requiresa dagnostic, and some others for which diagnostie® faen added.

A feature to report gnfailure to conform tdSO C might be useful in some instancesit lmould
require considerable additional work and would be quiteerdifit from—pedantic. We don't have
plans to support such a feature in the near future.

Where the standard specified withtd represents &NU extended dialect of C, such gau89 or
gnu9y9, there is a correspondingase standal, the version ofiSO C on which the GNU extended
dialect is basedWarnings from—pedantic are gven where thg are required by the base standa(d.
would not malke snse for such warnings to bevgi only for features not in the specifi@Nu C
dialect, since by definition theNU dialects of C include all features the compiler supports with the
given option, and there would be nothing to warn about.)

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

—w Inhibit all warning messages.

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

-Wchar-subscripts
Warn if an array subscript has typkar . This is a common cause of efras pogrammers often fer
get that this type is signed on some machines. This warning is enabi&dally

—Wcomment
Warn wheneer a comment-start sequenéeappears in & comment, or whener a Backslash-New-
line appears in & comment. Thisvarning is enabled byWall.

-Wfatal-errors
This option causes the compiler to abort compilation on the first error occurred rather than trying to
keep going and printing further error messages.

-Wformat
Check calls tgorintf  andscanf , etc., to male aure that the arguments supplied/édypes appro-
priate to the format string specified, and that theversions specified in the format string neadense.
This includes standard functions, and others specified by format attributes,pirintfie , scanf ,
strftime andstrfmon (an X/Open extension, not in the C standaadjifies (or other tget-spe-
cific families). Whichfunctions are chedd without format attributes having been specified depends
on the standard version selected, and such checks of functions without the attribute specified are dis-
abled by-ffreestanding or —fno—builtin .

The formats are checked against the format features suppor@d.ibc version 2.2. These include
all 1ISO C90 and C99 features, as well as features from the Single Unix Specification andome
andGNU extensions. Othelibrary implementations may not support all these feat@es; does not
support warning about features that ggdel a particular librarg limitations. Havever, if —pedan-

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

Since-Wformat also checks for null format arguments fovesal functions,~Wformat also implies
—Wnonnull.

-Wformat is included in-Wall. For more control wer some aspects of format checking, the options
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-Wformat-y2k, —Wno-format-extra—args, —Wno—format-zero-length, —Wformat—nonliteral ,
-Wformat-security, and -Wformat=2 are aailable, but are not included iWall.

-Wformat-y2k
If —-Wformat is specified, also warn abasttftime  formats which may yield only a two-digit year

-Wno-format-extra—args
If -Wformat is specified, do not warn about excess argumentptm#  or scanf format func-
tion. TheC gandard specifies that such arguments are ignored.

Where the unused arguments lie between usgahrants that are specified withoperand number
specifications, normally warnings are stilv@i, since the implementation could not knwhat type

to pass tova_arg to skip the unused guments. Hwever, in the case ofcanf formats, this option

will suppress the warning if the unused arguments are all pointers, since the Single Unix Specification
says that such unused arguments are allowed.

-Wno-format-zero-length
If -Wformat is specified, do not warn about zero-length formats. The C standard specifies that zero-
length formats are allowed.

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

-Wformat-security
If —~Wformat is specified, also arn about uses of format functions that represent possible security
problems. Afpresent, this warns about callspantf ~ andscanf functions where the format string
is not a string literal and there are no format arguments, @i (foo); . This may be a secu-
rity hole if the format string came from untrusted input and congaims (This is currently a subset
of what —Wformat-nonliteral warns about, but in future warnings may be added-¥gfor-
mat—security that are not included inWformat—nonliteral .)

-Wformat=2
Enable-Wformat plus format checks not included-wWformat. Currently equvalent to—Wformat
-Wformat—-nonliteral —~Wformat-security —Wformat-y2k .

-Wnonnull
Warn about passing a null pointer for arguments marked as requiring a nomnellby thenon-
null  function attribute.

—Whnonnull is included inr-Wall and-Wformat. It can be disabled with theWwno—nonnull option.
-Winit-self (C, G+ Objective-C and Objectie-C+ only)

Warn about uninitialized ariables which are initialized with themse$v Notethis option can only be
used with the-Wuninitialized option, which in turn only works withO1 and abwe.

For example, GCC will warn abouti being uninitialized in the following snippet only when
-Winit-self has been specified:

int f()
inti=i
return i;
}
-Wimplicit=int
Warn when a declaration does not specify a type. This warning is enabtéttdil
-Wimplicit—function—declaration
—Werror-implicit—function—declaration
Give a wvarning (or error) whener a function is used before being declaredhe form
-Whno-error-implicit-function—declaration is not supported.This warning is enabled byWall
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(as a warning, not an error).
-Wimplicit
Same asWimplicit-int and-Wimplicit—function—declaration . This warning is enabled bywall.

-Wmain
Warn if the type ofmain is suspicious.main should be a function with external linkage, returning int,

taking either zero arguments,dwor three arguments of appropriate types. This warning is enabled by

-Wall.

-Wmissing—braces
Warn if an aggrgate or union initializer is not fully bragked. Inthe following example, the initial-
izer forais not fully bracketed, but that fbris fully bracketed.

inta[2][2]={0,1, 2,3}
intb[2][2] ={{0,1},{2,3}}

This warning is enabled bywall.

-Wmissing-include-dirs (C, C+, Objective-C and Objectie-C+only)
Warn if a user-supplied include directory does not exist.

-Wparentheses

Warn if parentheses are omitted in certain contexts, such as when there is an assignmentxh a conte
where a truth value isxpected, or when operators are nested whose precedence people often get con-
fused about. Only the warning for an assignment used as a truth value is supported when compiling

C+; the other warnings are only supported when compiling C.

Also warn if a comparison likx<=y<=z appears; this is equalent to(x<=y ? 1 : 0) <= zwhich is a
different interpretation from that of ordinary mathematical notation.

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

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

In C, every else branch belongs to the innermost possiblestatement, which in this exampleifis
(b) . This is often not what the programmepected, as illustrated in the aleoexample by indenta-
tion the programmer chose. When there is the potential for this conf@ianwill issue a varning
when this flag is specifiedTo diminate the warning, add explicit braces around the innerifiost
statement so there is no way #lee could belong to the enclosinfy . The resulting code auld

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

This warning is enabled bywall.
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-Wsequence—point
Warn about code that may V& wndefined semantics because of violations of sequence point rules in
the C standard.

The C standard defines the order in which expressions in a C progravalagtee in terms of
sequence pointshich represent a partial ordering between thecion of parts of the program:
those &ecuted before the sequence point, and thaseuéed after it. These occur after thelaation
of a full expression (one which is not part of agéar expression), after theatuation of the first
operand of &&, [, ? : or, (comma) operatpibefore a function is called (but after thesl@ation
of its arguments and the expression denoting the called function), and in certain other thees.
than as epressed by the sequence point rules, the orderahfation of subexpressions of arpees-
sion is not specified. All these rules describe only a partial order rather than a totasiocderfor
example, if two functions are called within oneression with no sequence point between them, the
order in which the functions are called is not specifiddwever, the standards committeeviearuled
that function calls do notverlap.

It is not specified when between sequence points modifications to the values of obgelfetik
Programs whose beliar depends on this kia uindefined behavior; the C standard specifies that
“ Between the previous andxtesequence point an object shalldas stored value modified at most
once by theeluation of an gpression. Furthermoréhe prior value shall be read only to determine
the value to be storéd. If a program breaks these rules, the results gnpanticular implementation
are entirely unpredictable.

Examples of code with undefined behaviorare a++; , a[n] = b[n++] andafi++] = i; .
Some more complicated cases are not diagnosed by this option, and itvmay gicasional dlse
positive result, but in general it has been found fairfigetive & detecting this sort of problem in pro-
grams.

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

The C standard is worded confusingherefore there is some debaterahe precise meaning of the
sequence point rules in subtle caskiks to discussions of the problem, including proposed formal
definitions, may be found on ti&CCreadings page, ahttp://gcc.gnu.org/readings.htmb.

This warning is enabled bywall.

—Wreturn—type
Warn wheneer a function is defined with a return-type that defaultsnto . Also warn about an
return  statement with no return-value in a function whose return-type igoibt.

For C, dso warn if the return type of a function has a type qualifier suchrest . Such a type quali-
fier has no effect, since the value returned by a function is notahre MSO C prohibits qualified
void return types on function definitions, so such return typgayalreceve a varning &en without

this option.

For C a function without return type whys produces a diagnostic messageenewhen
-Wno-return-type is specified. The only exceptions anain and functions defined in system head-
ers.

This warning is enabled bywall.

-Wswitch
Warn wheneer a switch  statement has an indef enumerated type and lackscase for one or
more of the named codes of that enumerati{dme presence of default label preents this varn-
ing.) case labels outside the enumeration range alswgk® wanings when this option is used.
This warning is enabled bywall.

-Wswitch—default
Warn wheneer aswitch statement does notveadefault case.
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-Wswitch—-enum
Warn wheneer a switch  statement has an indef enumerated type and lackscase for one or
more of the named codes of that enumeraticase labels outside the enumeration range also pro-
voke wanings when this option is used.

-Witrigraphs
Warn if ary trigraphs are encountered that might change the meaning of the program (trigraphs within
comments are not warned about). This warning is enabletiVayl.

-Wunused-function
Warn wheneer a datic function is declared but not defined or a non-inline static function is unused.
This warning is enabled bywall.

-Wunused-label
Warn wheneer a label is declared but not used. This warning is enabled/Nafl.

To suppress this warning use theusedattribute.

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

To suppress this warning use theusedattribute.

-Wunused-variable
Warn wheneer a local variable or non-constant static variable is unused aside from its declaration
This warning is enabled bywall.

To uppress this warning use theusedattribute.

-Wunused-value
Warn wheneer a gatement computes a result that is explicitly not usgus warning is enabled by
-Wall.

To suppress this warning cast the expressiovotd.

-Wunused
All the abare ~-Wunusedoptions combined.

In order to get a wrning about an unused function paramegeu must either specifyWextra
—Wunused (note that-Wall implies—Wunused), or separately specif\wunused—parameter

~Wuninitialized
Warn if an automatic ariable is used without first being initialized or if a variable may be clobbered
by asetjimp call.

These varnings are possible only in optimizing compilation, becauserdouire data fi informa-
tion that is computed only when optimizing. If you dogpecify —O, you simply won't get these
warnings.

If you want to varn about code which uses the uninitialized value of the variable in its own initializer
use the-Winit-self option.

These warnings occur for indilual uninitialized or clobbered elements of structure, union or array
variables as well as for variables which are uninitialized or clobbered as a villi@g do not occur

for variables or elements declaredlatiie . Because these warnings depend on optimization, the
exact variables or elements for which there amnings will depend on the precise optimization
options and version @CCused.

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 datanfitysis before the warnings are
printed.

These warnings are made optional becasSe is not smart enough to see all the reasong thh
code might be correct despite appearing tela eror. Here is one example of Wwahis can happen:
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{ .
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 alays 1, 2 or 3, thew is aways initialized, lut GCC doesnt know this. Hereis
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.

This option also warns when a noolatile 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 callssetjimp . It cannot knav wherelongjmp  will be called; in &ct,

a dgnal handler could call it at grpoint in the code. As a result, you may getamng &en when
there is in fact no problem becausagjmp cannot in &ct be called at the place which would cause
a problem.

Some spurious warnings can hided if you declare all the functions you use thateneeturn as
noreturn

This warning is enabled bywall.

-Wunknown-pragmas
Warn when a #pragma direedi is encountered which is not understood®gC. If this command line
option is used, warnings willven be issued for unknown pragmas in system header files. This is not
the case if the warnings were only enabled by-ivall command line option.

—Wstrict-aliasing
This option is only actie when—fstrict—aliasing is actve. It warns about code which might break the
strict aliasing rules that the compiler is using for optimization. The warning does not catch all cases,
but does attempt to catch the more commonrapgf Itis included in-Wall.

-Wstrict-aliasing=2
This option is only actie when—fstrict—aliasing is actve. It warns about code which might break the
strict aliasing rules that the compiler is using for optimization. This warning catches more cases than
—Wstrict-aliasing, but it will also give a varning for some ambiguous cases that are safe.

-Wall
All of the abare -W options combined. This enables all tharmings about constructions that some
users consider questionable, and that are easywith @r modify to prgent the warning), een in con-
junction with macros.This also enables some language-specific warnings descritigd Dialect
Options andObjective-C and Objective-C+ Dialect Options.

The folloving —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; attmers w
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about constructions that are necessary or handoid am some cases, and there is no simple way to modify
the code to suppress the warning.

-Wextra

gcc-4.0.3

(This option used to be calledV. The older name is still supported, but the newer name is more
descriptve.) Printextra warning messages for thesergs:

* A function can return either with or without alue. (Rlling off the end of the function body is
considered returning without alae.) For example, this function wouldreke sich a warning:

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

*  An expression-statement or the left-hand side of a conypigession contains no siddedts. ©
suppress the arning, cast the unused expression @@y For example, an expression such as
X[i,jl will cause a warning, bu(void)i,j] will not.

*  Anunsigned value is compared against zero with >=.

*  Storage-class specifiers dilstatic  are not the first things in a declaration. According to the C
Standard, this usage is obsolescent.

*  |f -Wall or -Wunusedis also specified, warn about unused arguments.

* A comparison between signed and unsigned values could produce an incorrect result when the
signed value is coerted to unsigned. (But danivarn if -Wno-sign—compareis also speci-
fied.)

*  An aggragyae has an initializer which does not initialize all members. This warning can be inde-
pendently controlled byWmissing—field—initializers.

* A function parameter is declared without a type specifier in K&R-style functions:
void foo(bar) { }

*  An empty body occurs in aif or elsestatement.

* A pointer is compared against integer zero with=, >, or >=.

* A variable might be changed thgngjmp or vfork .

*  Any o sevaal floating-point gents that often indicate errors, such aerfiow, underflow, loss of
precision, etc.

*<(C+only)>
An enumerator and a non-enumerator both appear in a conditional expression.

*<(C+only)>
A non-static reference or non-statienstmember appears in a class without constructors.

*<(C+only)>
Ambiguous virtual bases.

*<(C+only)>
Subscripting an array which has been decleggibter.

*<(C+only)>
Taking the address of a variable which has been dedlagister.

*<(C+only)>
A base class is not initialized in a dexd dass’ copy constructor.
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-Wno-div-by-zero
Do not warn about compile-time igter division by zero. Floating point division by zero is not
warned about, as it can be a legitimate way of obtaining infinities and NaNs.

-Wsystem-headers
Print warning messages for constructs found in system header\iigings from system headers
are normally suppressed, on the assumption thatuthelly do not indicate real problems anduld
only male the compiler output harder to reatllsing this command line option telBCC to emit
warnings from system headers as ifytreecurred in user codetHowever, note that using-Wall in
conjunction with this option wilhot warn about unknown pragmas in system headers——-for that,
—-Wunknown-pragmas must also be used.

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

The idea behind this is that sometimes it isveaient (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 analyzing the code, or in some otlray)wthe maximum or likely maximum error that the
computation introduces, and alldor it when performing comparisons (and when producing output,
but that's a dfferent problem). In particulainstead of testing for equalityou would check to see
whether the tw values hge ranges that werlap; and this is done with the relational operators, so
equality comparisons are probably mistaken.

—Witraditional (C only)
Warn about certain constructs that behalfferently in traditional anéSO C. Alsowarn aboutiSO C
constructs that v ro traditional C equialent, and/or problematic constructs which should be
avaded.

*  Macro parameters that appear within string literals in the macra badyaditional C macro
replacement takes place within string literals, but does net.

*  |ntraditional C, some preprocessor direedidd not ist. Traditional preprocessors would only
consider a line to be a direaiif the # appeared in column 1 on the linéherefore-Wtradi-
tional warns about directies that traditional C understands bubwld ignore because thiedoes
not appear as the first character on the line. It also suggests you hideditiéeti#pragma not
understood by traditional C by indenting theBome traditional implementations would not rec-
ognizettelif, so it suggests widing it altogether.

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

*  TheU integer constant suffix, or the or L floating point constant sfies. (Taditional C does
support thel suffix on integer constants.) Note, thesefigek appear in macros defined in the
system headers of most modern systems, e.g.NH/ MAX macros in<limits.h> . Use
of these macros in user code might normally lead to spuriatsngs, hwever GCCs integrated
preprocessor has enough contextaicawarning in these cases.

* A function declared external in one block and then used after the end of the block.
* A switch statement has an operand of tyqeg .

* A non-static  function declaration follows atatic  one. Thisconstruct 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 orabaal v
which typically represent bit patterns, are not warned about.

*  Usage ofSO string concatenation is detected.
*  [|nitialization of automatic agggetes.
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* | dentifier conflicts with labelsTraditional C lacks a separate namespace for labels.

*  [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 850C __ to avoid
missing initializer warnings and relies on default initialization to zero in the traditional C case.

*  Corwversions by prototypes between fixed/floating point values and gy Theabsence of
these prototypes when compiling with traditional @uwd cause serious problems. This is a sub-
set of the possible ceersion warnings, for the full set us&Vconversion.

*  Use ofISO C gyle function definitions. This warning intentionally et issued for prototype
declarations or variadic functions because thegeC features will appear in your code when
using libibertys traditional C compatibility macroRARAMSand VPARAMS This warning is
also bypassed for nested functions because that feature is alreéadyeatension and thus not
relevant to traditional C compatibility.

-Wdeclaration—after—statement(C only)
Warn when a declaration is found after a statement in a block. This construet) kioon G+, was
introduced withiISO C99 and is by default allowed ®CC. It is not supported bySO C90 and \vas
not supported bgCCversions before&sCC 3.0.

-Wundef
Warn if an undefined identifier isvduated in arif directive.

-Wno-endif-labels
Do not warn whener an #elseor an#endif are followed by text.

-Wshadow
Warn wheneer a local \ariable shadows another local variable, parameter or global variable or when-
eve a huilt-in function is shadowed.

-WIlarger—than-len
Warn wheneer an doject of larger thaten bytes is defined.

—Whpointer-arith
Warn about anything that depends on th&eé of’ a function type or ofoid . GNU C assigns these
types a size of 1, for ceenience in calculations withoid *  pointers and pointers to functions.

-Whbad-function—cast(C only)
Warn wheneer a function call is cast to a non-matching typger example, warn iint malloc()
is cast taanything *

-Wcast—qual
Warn wheneer a pointer is cast so as to rem@a ype qualifier from the target typd=or example,
warn if aconst char * is cast to an ordinarmghar *

-Wcast-align

Warn wheneer a pointer is cast such that the required alignment of the target is increeseskam-
ple, warn if achar * is castto aint*  on machines where integers can only be accessedat tw
or four-byte boundaries.

—Wwrite—strings
When compiling C, gie dring constants the typeonst char[ | engt h] so that copying the
address of one into a notenstchar * pointer will get a varning; when compiling €, warn
about the deprecated a@nsion from string constants thar * . These warnings will help you find
at compile time code that can try to write into a string constahprdy if you hae keen very careful
about usingconst in declarations and prototype&therwise, it will just be a nuisance; this isywh
we did not make-Wall request these warnings.

-Woconversion
Warn if a prototype causes a type eearsion that is different from whatauld happen to the same
argument in the absence of a prototyféis includes coversions of fixed point to floating and vice
versa, and corersions changing the width or signedness of adipoint argument except when the
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same as the default promotion.

Also, warn if a ngative integer constant expression is implicitly egrted to an unsigned type=or
example, warn about the assignme&nt= -1 if x is unsigned. But do notavn about explicit casts
like (unsigned) -1

-Wsign—-compare
Warn when a comparison between signed and unsigaleés could produce an incorrect result when
the signed value is coerted to unsigned. This warning is also enabled-Wextra; to get the other
warnings of-Wextra without this warning, useWextra -Wno-sign—compare

-Waggregate-return
Warn if ary functions that return structures or unions are defined or cdliedanguages where you
can return an arraghis also elicits a warning.)

—Wstrict—prototypes (C only)
Warn if a function is declared or defined without specifying the argument types. (An old-style func-
tion definition is permitted without aarning if preceded by a declaration which specifies tha-ar
ment types.)

—Wold-style—definition (C only)
Warn if an old-style function definition is used warning is gven even if there is a previous proto-
type.

—Wmissing—prototypes(C only)
Warn if a global function is defined without a previous prototype declaration. This warning is issued
evan if the definition itself provides a prototyp&he aim is to detect global functions that fail to be
declared in header files.

-Wmissing—declarations(C only)
Warn if a global function is defined without a pius declaration. Do soven if the definition itself
provides a prototype. Use this option to detect global functions that are not declared in header files.
-Wmissing—field—-initializers
Warn if a structures initializer has some fields missingor example, the following code would cause
such a warning, becaugé is implicitly zero:

struct s {intf, g, h; };
structsx={3,4};

This option does not warn about designated initializers, so the following modificatidd wnot trig-
ger a warning:

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

This warning is included irWextra. To get other-Wextra warnings without this one, usé/\extra
-Wno-missing—field-initializers.

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

-Wmissing—format-attribute
If -Wformat is enabled, also warn about functions which might be candidatésrioat attributes.
Note these are only possible candidates, not absolute @@swill guess thaformat attributes
might be appropriate for grfunction that calls a function kkvprintf  or vscanf , but this might
not alvays be the case, and some functions for wiidchnat attributes are appropriate may not be
detected. Thisption has no effect unles$Vformat is enabled (possibly byWall).
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—-Wno—multichar

Do not warn if a multicharacter constatf@OF’) is used. Usuallythey indicate a typo in the user’
code, as thehaveimplementation-defined values, and should not be used in portable code.

-Wno-deprecated—declarations

Do not warn about uses of functions, variables, and typesethakdeprecated by using thepre-
cated attribute. (@pxref{FunctionAttributes}, @pxref {Variable Attributes}, @pxref {Type
Attributes}.)

-Wpacked

Warn if a structure is gen the packed attribute, but the packed attribute hasfactemn the layout or
size of the structure. Such structures may be mis-aligned for little belRafitnstance, in this code,
the variablef.x in struct bar will be misaligned een thoughstruct bar does not itself hae
the packed attribute:

struct foo {

int x;

char a, b, ¢, d;
} _ _attribute_ ((packed));
struct bar {

char z;

struct foo f;

k

-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 redhe structure smaller.

-Wredundant-decls

Warn if anything is declared more than once in the same scogejrecases where multiple declara-
tion is valid and changes nothing.

-Whnested-externgC only)

Warn if anextern declaration is encountered within a function.

-Wunreachable—code

Warn if the compiler detects that code willveebe eecuted.

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

It is possible for this option to produce amwing &en though there are circumstances under which
part of the affected line can breeuted, 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 coyy of the function.

This option is not made part eiVall because in a debuggingrgéion of a program there is often sub-
stantial code which checks correct functioning of the program and is, hopafutiachable because
the program does avk. Anothercommon use of unreachable code is to provide behavior which is
selectable at compile—time.

-Winline

gcc-4.0.3

Warn if a function can not be inlined and it was declared as inkven with this option, the compiler
will not warn about failures to inline functions declared in system headers.

The compiler uses a variety of heuristics to determine whether or not to inline a furkaiicaxam-
ple, the compiler tads into account the size of the function being inlined and the amount of inlining
that has already been done in the current functidrerefore, seemingly insignificant changes in the
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source program can cause the warnings produced\ligline to appear or disappear.

-Whno-invalid—offsetof (C+only)
Suppress warnings from applying tbisetof macro to a non-POD type. According to the 1998
C+standard, applyingffsetofto a non-POD type is undefineth existing G+implementations, he-
eva, offsetoftypically gives meaningful resultsven when applied to certain kinds of non-POD types.
(Such as a simplstruct that fails to be #0Dtype only by virtue of having a construcjoiThisflag
is for users who arenare that thg are writing nonportable code and whovbakliberately chosen to
ignore the warning about it.

The restrictions oonffsetof may be relaxed in a future version of the €andard.

-Winvalid—pch
Warn if a precompiled header is found in the search path butlarsed.

-WIlong-long
Warn if long long type is used. This is dafilt. To inhibit the warning messages, use
-Wno-long-long Flags -Wlong-long and —~Wno-long-long are taken into account only when
—pedanticflag is used.

-Whvariadic-macros
Warn if variadic macros are used in pedang®© C90 mode, or th&NU alternate syntax when in
pedantic1ISO C99 mode. This is deafilt. To inhibit the warning messages, us®/no-vari-
adic—-macros

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

-Wno—-pointer-sign
Don'’t warn for pointer agument passing or assignment with different signedness. Only useful in the
negaive form since this warning is enabled byaldf. Thisoption is only supported for C and Objec-
tive—C.

—Werror
Make dl warnings into errors.

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

—g Produce debugging information in the operating systemtive format (stabsCOFF XCOFF, or
DWARF 2). 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 wigding work better irGDB but will probably male aher
deluggers crash or refuse to read the program. If yantwo control for certain whether to generate
the extra information, usegstabs+ —gstabs —gxcoff+, —gxcoff, or —gvms(see below).

GCcCallows you to use-g with —O. The shortcuts taken by optimized code may occasionally produce
surprising results: someasiables you declared may not exist at allwflaf control may briefly mae
where you did not>ect it; some statements may not lxecated because thecompute constant
results or their &lues were already at hand; some statements reayte in different places because
they were maed out of loops.

Nevertheless it prees possible to detg optimized output. This makes it reasonable to use the opti-
mizer for programs that might Y& bugs.

The following options are useful wh&TCCis generated with the capability for more than onaudeb
ging format.
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—-ggdb
Produce delgging information for use b@DB. This means to use the mospeessie format ail-
able DWARF 2, stabs, or the na# format if neither of those are supported), includ@@B exten-
sions if at all possible.

—gstabs
Produce debugging information in stabs format (if that is supported), wiiextensions. Thiss
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 requires@Re assembler.

—feliminate—unused-debug-symbols
Produce debugging information in stabs format (if that is supported), for only symbols that are actually
used.

—gstabs+
Produce debugging information in stabs format (if that is supported), Gsibgextensions under
stood only by th&sNU delugger GDB). Theuse of these extensions is likely to reakher delnggers
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 XCOFFformat (if that is supported)This is the format used by the
DBX debugger omBM RS/6000systems.

—gxcoff+
Produce delgging information inKCOFF format (if that is supported), usirgNU extensions under
stood only by th&sNU delugger GDB). Theuse of these extensions is likely to reakher delnggers
crash or refuse to read the program, and may cause assemblers other@nunabsembler@As) to
fail with an error.

—gdwarf-2
Produce debugging information BWARF version 2 format (if that is supportedhis is the format
used byDBX onIRIX 6. With this option,GCC uses features @WARF version 3 when thgare use-
ful; version 3 is upward compatible with version 2, but may still cause problems for older debuggers.

-gvms
Produce debugging information S delug format (if that is supported)his is the format used by
DEBUG on VMS systems.

—glevel

—ggdblevel

—gstabdevel

—gcofflevel

—gxcofflevel

—gvmdevel
Request debugging information and also leselto specify hav much information. The defaultvel
is 2.

Level 1 produces minimal information, enough for making backtraces in parts of the program that you
don't plan to delng. Thisincludes descriptions of functions and external variables, but no information
about local variables and no line numbers.

Level 3 includes extra information, such as all the macro definitions present in the prdgoame.
debuggers support macro expansion when youg3e

—gdwarf-2 does not accept a concatenatedudelevel, becauseGCC used to support an option
—gdwarf that meant to generate depinformation in version 1 of thewWARF format (which is ery
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different from version 2), and itauld hare keen too confusing. That debug format is long obsolete,
but the option cannot be changedanolnstead use an additionadjlevel option to change the dety
level for DWARF2.

—feliminate—dwarf2—-dups

~P9

CompresPDWARF2 delugging information by eliminating duplicated information about each symbol.
This option only makes sense when generdwjRF2 debugging information witkgdwarf-2.

Generate extra code to write profile information suitable for the analysis prpgrgémYou must use
this option when compiling the source files yoanivdata about, and you must also use it when link-

ing.

Generate xra code to write profile information suitable for the analysis proggarof. You must
use this option when compiling the source files yantwdata about, and you must also use it when
linking.

-Q Makes the compiler print out each function name as it is compiled, and print some statistics about each

pass when it finishes.

—ftime-report

Makes the compiler print some statistics about the time consumed by each pass when it finishes.

—fmem-report

Makes the compiler print some statistics about permanent memory allocation when it finishes.

—fprofile—arcs

gcc-4.0.3

Add code so that program floarcs are instrumented. Duringxecution the program records o
mary times each branch and call iseeuted and he mary times it is taken or returns. When the
compiled program exits it ges this data to a file calleduxname.gcdéor each source file. The data
may be used for profile-directed optimizatiorfbfanch—probabilities), or for test caerage analysis
(—ftest—coverage). Eachobject files auxnames generated from the name of the output filexflie-

itly specified and it is not the finakecutable, otherwise it is the basename of the source file. In both
cases ansuffix is remwed (e.g.foo.gcdafor input file dir/foo.c, or dir/foo.gcdafor output file speci-

fied as-o dir/foo.0).

@bullet
Compile the source files withfprofile—arcs plus optimization and code generation optioRer
test coerage analysis, use the additiondtest—coverage option. You do not need to profile
eveay source file in a program.

@cvmmfu
Link your object files with-lgcov or —fprofile—arcs (the latter implies the former).

@dwnngv
Run the program on a represenatiworkload to generate the arc profile information. This may
be repeated gnnumber of times.You can run concurrent instances of your program, and pro-
vided that the file system supports locking, the data files will be correctly updsitemfork
calls are detected and correctly handled (double counting will not happen).

@exoohw
For profile-directed optimizations, compile the source files again with the same optimization and
code generation options plathranch—probabilities.

@fyppix
For test coerage analysis, usgcovto produce human readable information from .goand
.gcdafiles. Referto thegcovdocumentation for further information.

With —fprofile—arcs, for each function of your progra@CC creates a program flograph, then finds
a ganning tree for the graptOnly arcs that are not on the spanning treelabe nstrumented: the
compiler adds code to count the number of times that these arceeuted. Wheran arc is the only
exit or only entrance to a block, the instrumentation code can be added to the block; otherwise, a ne
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basic block must be created to hold the instrumentation code.

—ftree—based-profiling
This option is used in addition teprofile—arcs or —fbranch—probabilities to control whether those
optimizations are performed on a tree-based or rtl-based internal represertatianuse this option
when compiling with-fprofile—arcs, you must also use it when compiling later witoranch—prob-
abilities. Currently the tree-based optimization is in an early stagewaaiament, and this option is
recommended only for those people working on improving it.

—ftest—-coverage
Produce a notes file that tigeov code-coerage utility can use to shoprogram ceerage. Each
source files rote file is callecauxname.gcnoRefer to the-fprofile—arcs option abee for a descrip-
tion of auxnameand instructions on oto generate test e@rage data.Coverage data will match the
source files more closelif you do not optimize.

—dletters

—fdump-rtl- pass
Says to maf delbugging dumps during compilation at times specifieddtters This is used for
delugging the RL-based passes of the compil@ihe file names for most of the dumps are made by
appending a pass number and a word talthrepname dumpnames generated from the name of the
output file, if explicitly specified and it is not areeutable, otherwise it is the basename of the source
file.

Most debug dumps can be enabled either passing a letter-td thtion, or with a long-fdump-rtl
switch; here are the possible letters for udetiersandpass and their meanings:

-dA
Annotate the assembler output with miscellaneous debugging information.
—-db
—fdump-rtl-bp
Dump after computing branch probabilitiesfite.09.bp
-dB
—fdump-rtl-bbro
Dump after block reordering, fde.30.bbro
—-dc
—fdump-rtl-combine
Dump after instruction combination, to the file.17.combine
-dC
—fdump-rtl-cel
—fdump-rtl-ce2
—dC and —fdump-rtl-cel enable dumping after the first if cmnsion, to the filefile.11.cel
—dC and-fdump-rtl-ce2 enable dumping after the second if eamsion, to the fildile.18.ce2
—dd
—fdump-rtl-btl
—fdump-rtl-dbr
—dd and —-fdump-rtl-btl enable dumping after branch target load optimizatiorfjle®1.btl
—dd and-fdump-rtl-dbr enable dumping after delayed branch schedulinfiet86.dbr
-dD
Dump all macro definitions, at the end of preprocessing, in addition to normal output.
-dE
—fdump-rtl-ce3
Dump after the third if corersion, tofile.28.ce3

—df

gcc-4.0.3 2006-04-20 36



GCC(1)

gcc-4.0.3

GNU GCC(1)

—fdump-rtl-cfg

—fdump-rtl-life
—df and-fdump-rtl-cfg enable dumping after control and datavflanalysis, tofile.08.cfg —df
and-fdump-rtl-cfg enable dumping dump after life analysisfite.16.life

—fdump-rtl-greg
Dump after global register allocation,fite.23.geg

-dG

—fdump-rtl-gcse

—fdump-rtl-bypass
-dG and —fdump-rtl-gcse enable dumping afterGCSE to file.05.gcse -dG and
—fdump-rtl-bypass enable dumping after jump bypassing and contral fdptimizations, to
file.07.bypass

—-dh
—fdump-rtl-eh

Dump after finalization ofH handling code, tdile.02.eh
—di
—fdump-rtl-sibling

Dump after sibling call optimizations, fite.01.sibling
_dJ
—fdump-rtl-jump

Dump after the first jump optimization, fite.03.jump

—-dk
—fdump-rtl-stack
Dump after cowersion from registers to stack, fite.33.stack

—dl
—fdump-rtl-Ireg
Dump after local register allocation, fite.22.lreg.

—-dL

—fdump-rtl-loop

—fdump-rtl-loop2
—dL and-fdump-rtl-loop enable dumping after the first loop optimization pas§|e®6.loop
—dL and-fdump-rtl-loop2 enable dumping after the second pas§|ed.3.loop2

—-dm
—fdump-rtl-sms
Dump after modulo scheduling, fite.20.sms
-d™m
—fdump-rtl-mach
Dump after performing the machine dependentgauzation pass, tfile.35.mach
—-dn
—fdump-rtl-rnreg
Dump after register renumbering,file.29.rneg
—dN
—fdump-rtl-regmove
Dump after the register nae pass, tdile.19.,egnove
—-do
—fdump-rtl-postreload
Dump after post-reload optimizations file.24.postreload
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—dr
—fdump-rtl-expand
Dump afterRTL generation, tdile.00.expand

-dR
—fdump-rtl-sched2
Dump after the second scheduling pas$ijé®2.sched2

—-ds
—fdump-rtl-cse
Dump afterCSE(including the jump optimization that sometimes folla®&E), tofile.04.cse

-ds
—fdump-rtl-sched
Dump after the first scheduling passfite.21.sched

—dt

—fdump-rtl-cse2
Dump after the secondSE pass (including the jump optimization that sometimes VilGSE),
tofile.15.cse2

-dT
—fdump-rtl-tracer
Dump after running traceto file.12.tracer

-dVv

—fdump-rtl-vpt

—fdump-rtl-vartrack
—dV and-fdump-rtl-vpt enable dumping after the value profile transformationfiled0.vpt
—dV and-fdump-rtl-vartrack enable dumping after variable trackingfite.34.vartrack

—dw
—fdump-rtl-flow2
Dump after the second flopass, tdile.26.flow2

-dz
—fdump-rtl-peephole2
Dump after the peephole passfite.27.peephole2
-dz
—fdump-rtl-web
Dump after e range splitting, tdile.14.web
—-da
—fdump-rtl-all
Produce all the dumps listed aleo
-dH
Produce a core dump whesean eror occurs.
—-dm
Print statistics on memory usage, at the end of the run, to standard error.
Annotate the assembler output with a comment indicating which pattern and aléewaatiused.
The length of each instruction is also printed.
-dP
Dump theRTL in the assembler output as a comment before each instruétiem turns on-dp
annotation.
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—dv
For each of the other indicated dump files (either withor —fdump-rtl- pas3, dump a repre-
sentation of the control flograph suitable for viewing witkiCG to file.pass.vcg

—dx
Just generateRTL for a function instead of compiling it.Usually used withr
(-fdump-rtl-expand).

Dump debugging information during parsing, to standard error.

—fdump—-unnumbered
When doing debugging dumps (se# option ab®e), suppress instruction numbers and line number
note output. This mas it more feasible to use fddn debugging dumps for compiler wocations
with different options, in particular with and withotu.

—fdump-translation—unit (C and G+only)

—fdump-translation—unit- options(C and G+only)
Dump a representation of the tree structure for the entire translation unit to &hildile name is
made by appendingu to the source file name. If theoptionsform is used,optionscontrols the
details of the dump as described for tidump—tree options.

—fdump-—class—hierarchy(C+only)

—fdump-class—hierarchy-options(C+ only)
Dump a representation of each cladsérarcly and virtual function table layout to a file. The file
name is made by appendirgassto the source file name. If th@ptionsform is usedpptionscon-
trols the details of the dump as described fortidemp—tree options.

—fdump-ipa—switch
Control the dumping at various stages of inter-procedural analysis language tree to a file. The file
name is generated by appending a switch specifiix $afthe source file name. The following dumps

are possible:

all Enables all inteprocedural analysis dumps; currently the only produced dump isgtiagh
dump.

cgraph
Dumps information about call-graph optimization, unused function vamand inlining deci-
sions.

—fdump-tree—switch

—fdump-tree—switch-options
Control the dumping at various stages of processing the intermediate language tree to a file. The file
name is generated by appending a switch specifiix $afthe source file name. If theoptionsform
is usedpptionsis a list of- separated options that control the details of the dump. Not all options are
applicable to all dumps, those which are not meaningful will be ignored. The following options are
available

address
Print the address of each node. Usually this is not meaningful as it changes accordingvie the en
ronment and source file. Its primary use is for tying up a dump file with a debug environment.

slim
Inhibit dumping of members of a scope or body of a function merely because that scope has been
reached. Onlydump such items when there directly reachable by some other pathen
dumping pretty-printed trees, this option inhibits dumping the bodies of control structures.

raw
Print a rav representation of the tre®y default, trees are pretty-printed into a Celikpresen-
tation.
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details
Enable more detailed dumps (not honored\syyedump option).

stats
Enable dumping various statistics about the pass (not honoregrigydemp option).

blocks

Enable showing basic block boundaries (disabledvindiemps).
vops

Enable showing virtual operands faegy statement.

lineno
Enable showing line numbers for statements.

uid Enable showing the unique (DECL_UID) for each variable.
all  Turn on all options, excepaw, slim andlineno.
The following tree dumps are possible:

original
Dump before aptree based optimization, fite.original.

optimized
Dump after all tree based optimizationfite.optimized
inlined
Dump after function inlining, téile.inlined
gimple
Dump each function before and after the gimplification pass to aTfile.file name is made by
appendinggimpleto the source file name.

cfg Dump the control flw graph of each function to a filélhe file name is made by appendinfy
to the source file name.

vcg Dump the control fla graph of each function to a file WCG format. Thefile name is made by
appendingvcgto the source file name. Note that if the file contains more than one function, the
generated file cannot be used directiyMBG. You will need to cut and paste each funcson’
graph into its own separate file first.

ch Dump each function after cgimg loop headers. The file name is made by appendmtp the
source file name.

ssa Dump SSArelated information to a file. The file name is made by appendsado the source
file name.

alias
Dump aliasing information for each functioiihe file name is made by appendiatjas to the
source file name.

ccp Dump each function afteZCP. The file name is made by appendiogpto the source file name.

pre Dump trees after partial redundagrgimination. Thefile name is made by appendimge to the
source file name.

fre Dump trees after full redundaneimination. Thefile name is made by appendirfege to the
source file name.

dce Dump each function after dead code elimination. The file name is made by appéndioghe
source file name.

mudflap
Dump each function after adding mudflap instrumentation. The file name is made by appending
.mudflapto the source file name.
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sra Dump each function after performing scalar replacement of gggee Thefile name is made by
appendingsrato the source file name.

dom
Dump each function after applying dominator tree optimizations. The file nhame is made by
appendingdomto the source file name.

dse Dump each function after applying dead store eliminatibime file name is made by appending
.dseto the source file name.

phiopt
Dump each function after optimizirRHl nodes into straightline code. The file name is made by
appendingphioptto the source file name.

forwprop
Dump each function after forward propagating single @w@bles. Thdile name is made by
appendingforwpropto the source file name.

copyrename
Dump each function after applying the gogname optimization. The file hame is made by
appendingcopyrenaméo the source file name.

nrv. Dump each function after applying the named return value optimization on genericTinedde
name is made by appendingv to the source file name.

vect
Dump each function after applying vectorization of loopbe file name is made by appending
.vectto the source file name.

all Enable all the\ailable tree dumps with the flags provided in this option.

—ftree—vectorizer-verboses

This option controls the amount of dggjging output the vectorizer prints. This information is written
to standard errounless—fdump—tree-all or -fdump-tree-vectis specified, in which case it is out-
put to the usual dump listing fileject

—frandom-seed-string

This option provides a seed ti&tC uses when it would otherwise use random numbi¢iis.used to
generate certain symbol names thatehta be dfferent in @ery compiled file. It is also used to place
unigue stamps in eerage data files and the object files that produce thémn. can use the-fran-
dom-seedoption to produce reproducibly identical object files.

Thestring should be different fonery file you compile.

—fsched-verbosen

On tagets that use instruction scheduling, this option controls the amount of debugging output the
scheduler prints. This information is written to standard emaless—dS or —dR is specified, in

which case it is output to the usual dump listing féehedor .sched2respectiely. Howeve for n

greater than nine, the output isvays printed to standard error.

For n greater than zere;fsched-verboseoutputs the same information adRS. For n greater than
one, it also output basic block probabilities, detailed ready list information and unit/insri-onfa.

greater than two, it include®TL at abort point, control-fle and regions info. And fon over four,

—fsched-verboselso includes dependence info.

—save-temps

gcc-4.0.3

Store the usualtemporary’ i ntermediate files permanently; place them in the current directory and
name them based on the source file. Thus, comgiiogwith —c —save-tempswould produce files
foo.iandfoo.s as well asfoo.a This creates a preprocesded.i output file @en though the compiler
now normally uses an integrated preprocessor.

When used in combination with thex command line option;-save-temps is sensible enough to
avad over writing an input source file with the sameatension as an intermediate filelThe
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corresponding intermediate file may be obtained by renaming the source file before using
—save-temps
—time
Report theCPU time taken by each subprocess in the compilation sequé&iac€ source files, this is
the compiler proper and assembler (plus the linker if linking is done). The output laoksdik

# cc10.120.01
# as 0.000.01

The first number on each line is thaser time”, that is time spentxecuting the program itselfThe
second number is “system time”, time speréauting operating system routines on behalf of the pro-
gram. Bothnumbers are in seconds.

—fvar-tracking
Run variable tracking pasdt computes where variables are stored at each position in Getter
delugging information is then generated (if the debugging information format supports this informa-
tion).

It is enabled by default when compiling with optimizatie®§, —O, —02, ...), debugging information
(-g) and the debug info format supports it.

—printfile—name=library
Print the full absolute name of the library filerary that would be used when linking——-and daio
anything else With this optionGCCdoes not compile or link anything; it just prints the file name.

—print—-multi—directory
Print the directory name corresponding to the multilib selected Yytier switches present in the
command line. This directory is supposed to exiS@C_EXEC_PREFIX.

—print—-multi-lib
Print the mapping from multilib directory names to compiler switches that enable Thendirectory

name is separated from the switches,and each switch starts with @} instead of the@anp{-,
without spaces between multiple switches. This is supposed to ease shell-processing.

—print—-prog—name=program

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

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 <files>... ‘gcc —print-libgcc—file—name"

—print-search—dirs
Print the name of the configured installation directory and a list of program and library diregtories
will search———and dohdo anything else.

This is useful whemycc prints the error messagastallation problem, cannot exec cpp0: No such
file or directory. To resole this you either need to puppOand the other compiler components
wheregcc expects to find them, or you can set the environmariable GCC_EXEC_PREFIX to the
directory where you installed them. Doforget the trailing.

—dumpmachine
Print the compiles target machine (forxample,i686—pc-linux—gnu)———and dort do anything else.

—dumpversion
Print the compiler version (for examp&Q)——-and dort do anything else.

—dumpspecs
Print the compiles huilt-in specs———and dohdo anything else. (This is used whesCC itself is
being built.)
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—feliminate—unused-debug-types
Normally, when producingDWARF2 output, GCC will emit debugging information for all types
declared in a compilation unit,gardless of whether or not there actually used in that compilation
unit. Sometimeshis is useful, such as if, in the dejger you want to cast aalue to a type that is not
actually used in your program (but is declared). More oftemjeba, this results in a significant
amount of wasted spac#Vith this option,GCC will avoid producing debug symbol output for types
that are nowhere used in the source file being compiled.

Options That Control Optimization
These options control various sorts of optimizations.

Without ary optimization option, the compiles’goal is to reduce the cost of compilation and to enak
delugging produce the expected results. Statements are independent: if you stop the program with a break-
point between statements, you can then assigwaalee to ag variable or change the program counter to
ary other statement in the function and get exactly the results you would expect from the source code.

Turning on optimization flags makes the compiler attempt to iwgpttee performance and/or code size at
the expense of compilation time and possibly the ability to debug the program.

The compiler performs optimization based on the knowledge it has of the program. Optimized®n le
—02 and abwe, in particular enableunit-at-a-timemode, which allows the compiler to consider informa-
tion gained from later functions in the file when compiling a function. Compiling multiple files at once to a
single output file irunit-at-a-timemode allows the compiler to use information gained from all of the files
when compiling each of them.

Not all optimizations are controlled directly by a flag. Only optimizations that &dhg are listed.

-0

-01
Optimize. Optimizingcompilation takes somat more time, and a lot more memory for aydar
function.

With -0, the compiler tries to reduce code size axatetion time, without performing groptimiza-
tions that tak a geat deal of compilation time.

-O turns on the following optimization flags: —fdefer-pop —fdelayed-branch
—fguess—branch—pobability —fcprop-registers —floop—optimize -fif-comersion -fif-conver-
sion2 —ftree—ccp —ftree—dce -ftree—dominator—-opts —ftree-dse —ftree—ter —fe-Irs —ftree—sra
—ftree—copyrename —ftree—fie -ftree—ch —fmerge—constants

-0 also turns on-fomit—frame—pointer on machines where doing so does not interfere withigleb
ging.

-0 doesnt turn on-ftree—sra for the Ada compiler This option must be explicitly specified on the
command line to be enabled for the Ada compiler.

-02
Optimize @en more. GCC performs nearly all supported optimizations that do netlvre a pace-
speed trade@f The compiler does not perform loop unrolling or function inlining when you specify
-02. As compared to-O, this option increases both compilation time and the performance of the
generated code.

—02turns on all optimization flags specified b@. It aso turns on the following optimization flags:
—fthr ead—jumps —fcrossjumping —bptimize-sibling—calls —fcse-dllow—jumps
—fcse-skip—blocks -fgcse —fgcse-Im —fexpemst-optimizations —fstrength-reduce —fre-
run—cse—after-loop -frerun—-loop—-opt -—fcaller-saves —fforce-mem -fpeephole2 -fsched-
ule-insns —fschedule-insns2 -fsched-interblock -fsched-spedregmove -fstrict—aliasing
—fdelete—null-pointer-checks = —feorder-blocks  —freorder—functions  —funit-at-a-time
—falign—functions —falign—jumps —falign—loops —falign—labels—ftree—pre

Please note the warning unddgcseabout ivoking —O2 on programs that use computed gotos.
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-03
Optimize yet more.—0O3 turns on all optimizations specified BYD2 and also turns on thefin-
line—functions, —funswitch—loopsand-fgcse-after-reloadoptions.

-00
Do not optimize. This is the default.

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

—Os disables the following optimization flagsfalign—functions -falign—jumps -falign-loops
—falign—labels —freorder—-blocks —freorder—blocks—and-partition —fprefetch—loop—-arrays

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

Options of the form-fflag specify machine-independent flags. Most flaggeHath positve and neyative
forms; the ngaive form of —ffoo would be —fno—foo. In the table belw, only one of the forms is
listed——-the one you typically will useYou can figure out the other form by either renmy no— or
adding it.

The following options control specific optimizationBhey are either actiated by—O options or are related
to ones that areYou can use the following flags in the rare cases whigre-tuning” of optimizations to
be performed is desired.

—-fno—default-inline
Do not male member functions inline by default merely because thre defined inside the class
scope (€ronly). Otherwisewhen you specify-O, member functions defined inside class scope are
compiled inline by default; i.e., you damieed to addhline in front of the member function name.

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

Disabled at leels —O, —02, —03, —Os.

—fforce-mem
Force memory operands to be copied into registers before doing arithmetic onThiemproduces
better code by making all memory references potential commoxpessions. Whethey are not
common subexpressions, instruction combination should eliminate the separate register—load.

Enabled at leels -02, -03, -Os.

—fforce—addr
Force memory address constants to be copied ingistezs before doing arithmetic on therfhis
may produce better code just-g&force—-memmay.

—fomit—frame—pointer
Don't keep the frame pointer in a register for functions thattdmed one. Thiswids the instruc-
tions to s&e, set up and restore frame pointers; it also e@sa#tn extra registevalable in may func-
tions. It also makes debugging impossible on some machines.

On some machines, such as thex, this flag has no effect, because the standard calling sequence
automatically handles the frame pointer and nothing vedsay pretending it doesh’exist. The
machine-description macieRAME_POINTER_REQUIREEbntrols whether a target machine sup-
ports this flag.

Enabled at leels -0, —02, —03, —Os.
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—foptimize-sibling—calls
Optimize sibling and tail recurs alls.

Enabled at leels —-02, —-O3, -Os.

—fno-inline
Don't pay attention to thanline  keyword. Normallythis option is used todep the compiler from
expanding aw functions inline. Note that if you are not optimizing, no functions canxpareied
inline.

—finline—functions
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 gien function are integrated, and the function is declatatic , then the function is
normally not output as assembler code in its own right.

Enabled at heel —O3.

—finline—functions—called-once
Consider allstatic  functions called once for inlining into their calleren if they are not markd
inline . If a call to a gven function is intgrated, then the function is not output as assembler code
in its own right.
Enabled if-funit—at-a-time is enabled.

—finline=limit= 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 (i.e., marked with the inkayavérd or defined
within the class definition in c++)n is the size of functions that can be inlined in number of pseudo
instructions (not counting parameter handling). The default valuei©®00. Increasing thisalue
can result in more inlined code at the cost of compilation time and memory consunijgineasing
usually makes the compilation faster and less code will be inlined (which presumably means slo
programs). Thisoption is particularly useful for programs that use inliningviigasuch as those
based on recung templates with 8.

Inlining is actually controlled by a number of parameters, which may be specifisdiuadly by
using——param name=value The-finline-limit= n option sets some of these parameters as follows:

@item max-inline-insns-single
is set to I<n>/2.
@item max-inline—insns—auto
is set to I<n>/2.
@item min—inline—insns
is set to 130 or I<n>/4, whichever is smaller.
@item max-inline=insns-rtl
is set to I<n>.

See belw for a documentation of the individual parameters controlling inlining.

Note: pseudo instruction represents, in this particular context, an abstract measurement of gunction
size. Inno way, it represents a count of assembly instructions and as suctadsreeaning might
change from one release to an another.

—fkeep—-inline—functions
In C, emitstatic  functions that are declarédline into the object file, een if the function has
been inlined into all of its callers. This switch does néaffunctions using thextern inline
extension inGNU C. InC+, emit ary and all inline functions into the object file.

—fkeep—static—-consts
Emit variables declaredtatic const when optimization ist’'turned on, een if the \ariables
arent referenced.
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GCCenables this option by daflt. If you want to force the compiler to check if the variable was ref-
erenced, gardless of whether or not optimization is turned on, use—the—keep-static—consts
option.

—fmerge—constants
Attempt to merge identical constants (string constants and floating point constants) across compilation
units.

This option is the default for optimized compilation if the assembler and linker suppdssét.
—fno—merge—constantdo inhibit this behavior.

Enabled at leels -0, —02, —03, —Os.

—fmerge—all-constants
Attempt to merge identical constants and identical variables.

This option implies-fmerge—constants In addition to —-fmerge—constantsthis considers e.gven
constant initialized arrays or initialized constant variables with integral or floating point tyaes.
guages lik C or G+require each non-automatianable to hee dstinct location, so using this option
will result in non-conforming behavior.

—-fmodulo-sched
Perform swing modulo scheduling immediately before the first scheduling phsspass looks at
innermost loops and reorders their instructions\ylapping different iterations.

—fno—-branch—count-reg
Do not use “decrement and brarichistructions on a countgister but instead generate a sequence
of instructions that decrement agigter compare it against zero, then branch based upon the result.
This option is only meaningful on architectures that support such instructions, which include x86,
PowerPCJA-64 and S/390.

The default is-foranch—count-reg, enabled whenr-fstrength-reduceis enabled.

—-fno—function—cse
Do not put function addresses in registers; engch instruction that calls a constant function contain
the functions 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.

The default is-ffunction-cse

—-fno—-zero-initialized—in-bss
If the target supports BSSsection,GCC by default puts variables that are initialized to zero B8&
This can se@e Pace in the resulting code.

This option turns dfthis behaior because some programs explicitly rely on variables going to the
data section.E.g., so that the resultingeeutable can find the beginning of that section and/oremak
assumptions based on that.

The default is-fzero—-initialized—in—bss

—fbounds-check
For front-ends that support it, generate additional code to check that indices used to access arrays are
within the declared range. This is currently only supported by theeald Fortran front-ends, where
this option defaults to true and false respebti

—fmudflap —fmudflapth —fmudflapir
For front-ends that support it (C ane; instrument all risk pointer/array dereferencing operations,
some standard library string/heap functions, and some other associated constructs withlicatyge/v
tests. Moduleso instrumented should be immune tdfér overflows, irnvalid heap use, and some
other classes of C#€programming errors. The instrumentation relies on a separate runtime library
(libmudflag, which will be linked into a program ifmudflap is given at ink time. Run-time
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behaior of the instrumented program is controlled by EWgDFLAP_OPTIONS ervironment \ari-
able. Seenv MUDFLAP_OPTIONS=-help a.out for its options.

Use —fmudflapth instead of-fmudflap to compile and to link if your program is multi-threaded.
Use—-fmudflapir, in addition to—fmudflap or —fmudflapth, if instrumentation should ignore pointer
reads. Thigroduces less instrumentation (and therefore fazeeugon) and still preides some pro-
tection against outright memory corrupting writes, but allows erroneously read data toapropag
within a program.

—fstrength—reduce

Perform the optimizations of loop strength reduction and elimination of iteration variables.
Enabled at leels —-02, —-O3, -Os.

—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 fallog it, depending on whether the condition is known to be
true or false.

Enabled at leels -02, -03, -Os.

—fcse—follow—jumps

In common subexpression elimination, scan through jump instructions whengieatathe jump is
not reached by gnother path. For example, whernCSE encounters aif statement with arlse
clause CSEwill follow the jump when the condition tested is false.

Enabled at leels -02, -03, -Os.

—fcse—skip—blocks

This is similar to-fcse-follow—jumps but cause<SEto follow jumps which conditionally skipver
blocks. WhernCSEencounters a simpié statement with no else clausd¢cse—skip—blockscauses
CSEto follow the jump around the body of tife .

Enabled at leels -02, -03, -Os.

—frerun—-cse—after—loop

Re-run common subexpression elimination after loop optimizations has been performed.
Enabled at leels —-02, —-O3, -Os.

—frerun—loop-opt

Run the loop optimizer twice.
Enabled at leels —-02, —-O3, -Os.

—fgcse

Perform a global common sul@ession elimination pass. This pass also performs global constant
and cop propagation.

Note: When compiling a program using computed gota3Ce& extension, you may get better runtime
performance if you disable the global common gpbession elimination pass by addinfno—gcse
to the command line.

Enabled at leels -02, -03, —Os.

—fgcse—Im

gcc-4.0.3

When -fgcse—Imis enabled, global common suipeession elimination will attempt to me loads
which are only killed by stores into themsedv Thisallows a loop containing a load/store sequence to
be changed to a load outside the loop, and a copy/store within the loop.

Enabled by default when gcse is enabled.
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—fgcse—-sm
When-fgcse—smis enabled, a store motion pass is run after global common subexpression elimina-
tion. Thispass will attempt to me gores out of loops. When used in conjunction wifgcse-Im
loops containing a load/store sequence can be changed to a load before the loop and a store after the
loop.

Not enabled at anoptimization level.

—fgcse-las
When-fgcse-lasis enabled, the global common sypeession elimination pass eliminates redundant
loads that come after stores to the same memory location (both partial and full redundancies).

Not enabled at anoptimization level.

—fgcse—after-reload
When —-fgcse-after-reloadis enabled, a redundant load elimination pass is performed after reload.
The purpose of this pass is to cleanup redundant spilling.

—floop—-optimize
Perform loop optimizations: nve @wnstant expressions out of loops, simplifjt éest conditions and
optionally do strength-reduction as well.

Enabled at leels -0, —02, —03, —Os.

—floop—optimize2
Perform loop optimizations using thewéoop optimizer The optimizations (loop unrolling, peeling
and unswitching, loop rariant motion) are enabled by separate flags.

—fcrossjumping
Perform cross-jumping transformation. This transformation unifiesvalqot code and sa wde
size. Theesulting code may or may not perform better than without cross—jumping.
Enabled at leels —-02, —-0O3, -Os.

—fif-conversion
Attempt to transform conditional jumps into branch-less\atpts. Thisinclude use of conditional
moves, min, max, set flags and abs instructions, and some tricks doable by standard aritAinetics.
use of conditional»ecution on chips where it is/alable is controlled byf-conversion2

Enabled at leels -0, —02, —03, —Os.

—fif-conversion2
Use conditional xeecution (where wailable) to transform conditional jumps into branch-less equi
alents.

Enabled at leels -0, —02, —03, —Os.

—fdelete—null-pointer-checks
Use global datafle analysis to identify and eliminate useless checks for null pointers. The compiler
assumes that dereferencing a null pointer woulet lalted the program. If a pointer is checked after
it has already been dereferenced, it cannot be null.

In some ewironments, this assumption is not true, and programs can safely dereference null pointers.
Use —fno—delete—null-pointer—checksto disable this optimization for programs which depend on
that behavior.

Enabled at leels -02, -03, —-Os.

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

Enabled at leels -02, -03, -Os.

gcc-4.0.3 2006-04-20 48



GCC(1) GNU GCC(1)

—foptimize-register-move

—fregmove
Attempt to reassign géster numbers in me instructions and as operands of other simple instructions
in order to maximize the amount of register tyirchis is especially helpful on machines withotw
operand instructions.

Note -fregmove and—-foptimize-register—-move are the same optimization.
Enabled at leels —-02, -O3, -Os.

—fdelayed-branch
If supported for the target machine, attempt to reorder instructioxplmiténstruction slots &ilable
after delayed branch instructions.

Enabled at leels -0, —02, —03, —Os.

—fschedule-insns
If supported for the tget machine, attempt to reorder instructions to eliminegeugion stalls due to
required data being uwaglable. Thishelps machines that Y& dow floating point or memory load
instructions by allwing other instructions to be issued until the result of the load or floating point
instruction is required.

Enabled at leels -02, -03, -Os.

—fschedule-insns2
Similar to —fschedule-insns but requests an additional pass of instruction scheduling afjestee
allocation has been don@his is especially useful on machines with a reéitismall number of rg-
isters and where memory load instructiongtakre than one cycle.

Enabled at leels -02, -03, —Os.

—-fno—sched-interblock
Don'’t schedule instructions across basic blocks. This is normally enabled dayltdehen scheduling
before register allocation, i.e. wittfschedule-insnsor at—-02 or higher.

—fno—-sched-spec
Don't allow speculatve notion of non-load instructions. This is normally enabled byaakfwhen
scheduling before register allocation, i.e. wifschedule-insnsor at—02 or higher.

—fsched-spec-load
Allow speculatve notion of some load instructionsthis only makes sense when scheduling before
register allocation, i.e. withfschedule—insnor at—02 or higher.

—fsched-spec-load-dangerous
Allow speculatve notion of more load instructions. This only nesksense when scheduling before
register allocation, i.e. withfschedule—insnor at—02 or higher.

—-fsched-stalled-insnsn
Define hav mary insns (if any) can be med prematurely from the queue of stalled insns into the
ready list, during the second scheduling pass.

—fsched-stalled—insns—deps
Define hav mary insn groups (cycles) will be examined for a depengena galled insn that is can-
didate for premature renaa from the queue of stalled insnblas an effect only during the second
scheduling pass, and only-fsched-stalled-insnsgs used and its value is not zero.

—fsched2—-use-superblocks
When scheduling after register allocation, do use superblock scheduling algofinnerblock
scheduling allevs motion across basic block boundaries resulting on faster schedules. This option is
experimental, as not all machine descriptions used®¢ model theCPU closely enough tovaid
unreliable results from the algorithm.

This only makes sense when scheduling after register allocation, i.e-fadthedule—insns2or at
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—02 or higher.

—-fsched2-use-traces
Use —fsched2-use-superblockalgorithm when scheduling aftergister allocation and additionally
perform code duplication in order to increase the size of superblocks using traceBqasiracer
for details on trace formation.

This mode should produce faster but significantly longer prograddss without —fbranch—proba-
bilities the traces constructed may not match the reality and hurt the performance. This agy mak
sense when scheduling after register allocation, i.e.~+féthedule—insnsar at—02 or higher.

—freschedule-modulo-scheduled-loops
The modulo scheduling comes before the traditional scheduling, if a laspnedulo scheduled we
may want to pregent the later scheduling passes from changing its schedule, we use this option to con-
trol that.

—fcaller-saves
Enable alues to be allocated in registers that will be clobbered by function calls, by emittiag e
instructions to s& and restore the registers around such callgch allocation is done only when it
seems to result in better code than would otherwise be produced.

This option is alvays enabled by default on certain machines, usually those whighrbacall-pre-
served registers to use instead.

Enabled at leels -02, -03, -Os.

—ftree—pre
Perform Partial Redundap&limination (PRE) on trees. Thidflag is enabled by daflt at—-O2 and
-03.

—ftree—fre
Perform Full RedundagcElimination (FRE) on trees. Thalifference betweeRRE and PRE s that
FRE only considersgressions that are computed on all paths leading to the redundant computation.
This analysis faster thaRE, though it exposes fewer redundancies. This flag is enabled by default at
-0 and higher.

—ftree—ccp
Perform sparse conditional constant propagaf@P(on trees. Thidlag is enabled by default aD
and higher.

—ftree—dce
Perform dead code eliminatioD@E) on trees. Thidlag is enabled by default aO and higher.

—ftree—dominator—opts
Perform a variety of simple scalar cleanups (constant/pagpagtion, redundancelimination, range
propagtion and expression simplification) based on a dominator tre@siah Thisalso performs
jump threading (to reduce jumps to jumps). This flag is enabled by defa@tatd higher.

—ftree—ch
Perform loop header copying on trees. This is beneficial since it incredsetvafess of code
motion optimizations. It also ges ane jump. This flag is enabled by default-& and higher It is
not enabled for-Os, since it usually increases code size.

—ftree—loop—optimize
Perform loop optimizations on trees. This flag is enabled by defat@ and higher.
—ftree—loop-linear
Perform linear loop transformations on trékéhis flag can impree ache performance and alldur-
ther loop optimizations to takgace.
—ftree—loop—im
Perform loop imariant motion on trees. This pass vee aly invariants that would be hard to handle
at RTL level (function calls, operations that expand to nontrivial sequences of inskih
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—funswitch—loopsit also mwes gperands of conditions that arevéniant out of the loop, so that we
can use just trivial Wariantness analysis in loop unswitching. The pass also includes store motion.

—ftree—loop—ivcanon
Create a canonical counter for number of iterations in the loop for that determining number of itera-
tions requires complicated analysisater optimizations then may determine the number eadibe-
ful especially in connection with unrolling.

—fivopts
Perform induction variable optimizations (strength reduction, induction variable merging and induc-
tion variable elimination) on trees.

—ftree—sra
Perform scalar replacement of aggates. Thispass replaces structure references with scalars to pre-
vent committing structures to memory too earfhis flag is enabled by default-a® and higher.

—ftree—copyrename
Perform cop renaming on treesThis pass attempts to rename compiler temporaries to athiabkes
at coyy locations, usually resulting in variable names which more closely resemble the orginal v
ables. Thidlag is enabled by default aO and higher.

—ftree—ter
Perform temporaryxpression replacement during th8A->normal phase. Single use/single def tem-
poraries are replaced at their use location with their definipgession. Thisesults in non-GIMPLE
code, but gies the xpanders much more complerees to work on resulting in betteTL generation.
This is enabled by default a© and higher.

—ftree-Irs
Perform lve range splitting during thBSA-=normal phaseDistinct live ranges of a variable are split
into unique variables, allowing for better optimization lat€his is enabled by deélt at—-O and
higher.

—ftree-vectorize
Perform loop vectorization on trees.

—ftracer
Perform tail duplication to enlarge superblock siZéis transformation simplifies the control\vilaf
the function allowing other optimizations to do better job.

—funroll-loops
Unroll loops whose number of iterations can be determined at compile time or upon entry to the loop.
—funroll-loops implies both-fstrength-reduce and —frerun—cse-after—loop. This option maks
code largerand may or may not makit run faster.

—funroll-all-loops
Unroll all loops, gen if their number of iterations is uncertain when the loop is entered. This usually
makes programs run more slowlyfunroll-all-loops implies the same options atunroll-loops,

—fsplit—-ivs—in—unroller
Enables expressing of values of inducti@riables in later iterations of the unrolled loop using the
value in the first iteration. This breaks long depengecitains, thus impning eficiengy of the
scheduling passes (for best resutfsyeb should be used as well).

Combination of-fweb and CSEis often sufficient to obtain the samdeef. Havever in cases the
loop body is more complicated than a single basic block, this is not relialaiso does not work at
all on some of the architectures due to restrictions i€ 8&#pass.

This optimization is enabled by default.

—fvariable—expansion-in—unroller
With this option, the compiler will create multiple copies of some loadbbles when unrolling a
loop which can result in superior code.

gcc-4.0.3 2006-04-20 51



GCC(1)

GNU GCC(1)

—fprefetch—loop-arrays

If supported by the target machine, generate instructions to prefetch memory teeirhergerfor
mance of loops that access large arrays.

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

—fno—peephole
—fno—peephole2

Disable agy machine-specific peephole optimizations. The difference betwé&®sm-peepholeand
—fno—peepholeZis in hav they are implemented in the compiler; some targets use one, some use the
other a few wse both.

—fpeepholeis enabled by default-fpeephole2enabled at kels —-02, —03, —Os.

—fno—guess—branch—probability

Do not guess branch probabilities using heuristics.

GCC will use heuristics to guess branch probabilities ifythee not preided by profiling feedback
(—fprofile—arcs). Theseheuristics are based on the controlflgraph. If some branch probabilities
are specified by _builtin_expect, then the heuristics will be used to guess branch probabilities for the
rest of the control fl@ graph, taking the _builtin_expect info into account. The interactions
between the heuristics and builtin_expect can be comple and in some cases, it may be useful to
disable the heuristics so that the effects dbuiltin_expect are easier to understand.

The default is-fguess—branch—probabilityat levels —O, -02, -03, -Os.

—freorder—blocks

Reorder basic blocks in the compiled function in order to reduce number of taken branches and
improve cde locality.

Enabled at leels -02, —-03.

—freorder—blocks—and—patrtition

In addition to reordering basic blocks in the compiled function, in order to reduce numbeerof tak
branches, partitions hot and cold basic blocks into separate sections of the assembly and .o files, to
improve paging and cache locality performance.

This optimization is automatically turnedf @f the presence of exception handling, for linkonce sec-
tions, for functions with a user-defined section attribute and prarahitecture that does not support
named sections.

—freorder—functions

Reorder functions in the object file in order to imymaode locality This is implemented by using
special subsectiongext.hot for most frequently yeecuted functions andext.unlikely for
unlikely executed functions. Reordering is done by the dinlso object file format must support
named sections and linker must place them in a reasonable way.

Also profile feedback must bevalable in to mak this option efective. See —fprofile—arcs for
details.

Enabled at leels -02, -03, -Os.

—fstrict-aliasing

gcc-4.0.3

Allows the compiler to assume the strictest aliasing rules applicable to the language being compiled.
For C (and G, this actvates optimizations based on the type xpressions. Iparticular an dject

of one type is assumedvee to reside at the same address as an object of a different type, unless the
types are almost the samieor example, arunsigned int can alias aint , but not avoid* or a

double . A character type may aliasyaather type.

Pay special attention to code Ekthis:
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union a_union {
inti;
double d;

3

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

The practice of reading from a ftifent 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, the code alve will work as expected. Huwever, this
code might not:

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

}

Every language that wishes to perform language-specific alias analysis should define a function that
computes, gien antree node, an alias set for the node. Nodes ifedsht alias sets are not alled
to alias. For an ekample, see the C front-end functionget_alias_set

Enabled at leels -02, -03, -Os.

—falign—functions
—falign—functions=n

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

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

Some assemblers only support this flag wiéna power of two; in that case, it is rounded up.
If nis not specified or is zero, use a machine-dependent default.
Enabled at leels -02, -03.

—falign—labels
—falign—labels=

gcc-4.0.3

Align all branch targets to a per-of-two boundary skipping up ton bytes like —falign—functions.
This option can easily makade slover, because it must insert dummy operations for when the
branch target is reached in the usuak/fid the code.

—fno-align-labelsand—falign-labels=1are equralent and mean that labels will not be aligned.

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

If nis not specified or is zero, use a machine-dependent default whiety iskely to bel, meaning
no alignment.

Enabled at leels -02, —-03.
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—falign—loops
—falign—loops=n
Align loops to a pwer-of-two boundary skipping up ton bytes like —falign—functions. The hope is

that the loop will be xecuted maw times, which will mak up for ary execution of the dummy opera-
tions.

—fno-align-loopsand-falign—-loops=1are equialent and mean that loops will not be aligned.
If nis not specified or is zero, use a machine-dependent default.
Enabled at leels -02, -03.
—falign—jumps
—falign—jumps=n
Align branch targets to a per-of-two boundary for branch targets where the targets can only be

reached by jumping, skipping up tobytes like —falign—functions. In this case, no dummy opera-
tions need bexecuted.

—fno-align—-jumps and-falign—jumps=1 are equialent and mean that loops will not be aligned.
If nis not specified or is zero, use a machine-dependent default.
Enabled at leels -02, -03.

—funit-at-a-time
Pase the whole compilation unit before starting to produce code. This allows some extra optimiza-
tions to tale pace but consumes more memory (in gener@here are some compatibility issues with
unit-at-at-timemode:

*

enabling unit-at-a-timemode may change the order in which functions, variables, andvep-le
asm statements are emitted, and willdii break code relying on some particular orderimpe
majority of such top-kel asm statements, though, can be replaceddstion attributes.

unit-at-a-timemode remwaes unreferenced staticaviables and functions are rewed. Thismay
result in undefined references whenaam statement refers directly to variables or functions that
are otherwise unused. In that case either #@n@ble/function shall be listed as an operand of the
asm statement operand,dn the case of top-le&l asm statements the attrike used shall be
used on the declaration.

Static functions nev can use non-standard passingvamtions that may breaism statements
calling functions directly Again, attributeused will prevent this behavior.

As a temporary wrkaround,—fno—unit—at-a-time can be used, but this scheme may not be sup-
ported by future releases GCC.

Enabled at leels -02, —-03.

—fweb
Constructs webs as commonly used for register allocation purposes and assign eachvidehlindi
pseudo rgister This allows the register allocation pass to operate on pseudos dikedtlglso
strengthens seral other optimization passes, such GSE loop optimizer and trivial dead code

remover. It can, havever, make debugging impossible, sinceaviables will no longer stay in &nome
register”.

Enabled at leels —02, —03, —-Os, on tamgets where the default format for debugging information sup-
ports variable tracking.

—fno—cprop-registers
After register allocation and post-register allocation instruction splitting, we perfornygompaga-
tion pass to try to reduce scheduling dependencies and occasionally eliminate/the cop

Disabled at leels —-O, —02, —03, —Os.
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—fprofile—generate
Enable options usually used for instrumenting application to produce profile useful for later recompila-
tion with profile feedback based optimizatiorou must use-fprofile—generateboth when compiling
and when linking your program.

The following options are enabledfprofile—arcs , —fprofile-values , —fvpt

—fprofile-use
Enable profile feedback directed optimizations, and optimizations generally profitable only with pro-
file feedback eailable.

The following options are enabledfbranch—probabilities , —fvpt , —funroll-loops ,
—fpeel-loops , —ftracer

The following options control compiler behaviogeeding floating point arithmetic. These options trade
off between speed and correctness. All must be specifically enabled.

—ffloat—store
Do not store floating point variables irgigters, and inhibit other options that might change whether a

floating point value is taken from a register or memory.

This option preents undesirablexeess precision on machines such as the 68000 where the floating
registers (of the 68881)dep more precision thandmuble is supposed to ka. Similarly for the

x86 architecture For most programs, the excess precision does only good, but@dgrams rely on

the precise definition oEEE floating point. Use —ffloat—store for such programs, after modifying
them to store all pertinent intermediate computations into variables.

—ffast-math
Sets —fno—math-errno, —funsafe—math-optimizations —fno-trapping—math, —ffi-
nite—math-only, —fno—rounding—math, —fno-signaling—nansandfcx-limited-range.

This option causes the preprocessor macreAST _MATH__ to be defined.

This option should ner be urned on by an—0O option since it can result in incorrect output for pro-
grams which depend on araget implementation ofEEE or 1SO rules/specifications for math func-
tions.

—-fno—-math-errno
Do not seERRNOafter calling math functions that aneeeuted with a single instruction, e.g., Soi.
program that relies olEEE exceptions for math error handling may want to use this flag for speed
while maintainingEEE arithmetic compatibility.

This option should nexr be urned on by an—0O option since it can result in incorrect output for pro-
grams which depend on araget implementation ofEEE or 1SO rules/specifications for math func-
tions.

The default is-fmath—errno.

—funsafe-math-optimizations
Allow optimizations for floating-point arithmetic that (a) assume thgiraents and results aralid
and (b) may violatdEEE or ANSI standards. Whensed at link—time, it may include libraries or
startup files that change the defamt control word or other similar optimizations.

This option should nexr be urned on by an—0 option since it can result in incorrect output for pro-
grams which depend on araget implementation ofEEE or 1SO rules/specifications for math func-
tions.

The default is-fno—unsafe—math—optimizations

—ffinite—math—-only
Allow optimizations for floating-point arithmetic that assume that arguments and results are not NaNs
or +—Infs.

This option should ner be turned on by an -0 option since it can result in incorrect output for
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programs which depend on an exact implementatioBEE or ISO rules/specifications.

The default is-fno—finite—math-only.

—fno—trapping—math
Compile code assuming that floating-point operations cannot generatasildertraps. These traps
include division by zero,v@rflow, underflov, inexact result and walid operation. This option implies
—fno-signaling—nans Setting this option may ali@ faster code if one relies omén-stop” IEEE
arithmetic, for example.

This option should ner be urned on by an—0 option since it can result in incorrect output for pro-
grams which depend on an exact implementatiofEBE or 1SO rules/specifications for math func-
tions.

The default is-ftrapping—math.

—frounding—math
Disable transformations and optimizations that assume default floating point roundingptbehais
is round-to-zero for all floating point to integer garsions, and round-to-nearest for all other arith-
metic truncations.This option should be specified for programs that chang&Rheunding mode
dynamically or that may bexecuted with a non-default rounding modghis option disables constant
folding of floating point expressions at compile-time (which may bectfd by rounding mode) and
arithmetic transformations that are unsafe in the presence of sign-dependent rounding modes.

The default is-fno—rounding—math.

This option is experimental and does not currently guarantee to disaBleGadiptimizations that are
affected by rounding modeFuture versions o6CC may provide finer control of this setting using
C99'sFENV_ACCES$ragma. Thizommand line option will be used to specify the default state for
FENV_ACCESS

—fsignaling—nans
Compile code assuming thBEE signaling NaNs may generate user-visible traps during floating-
point operations. Setting this option disables optimizations that may change the nunxoceptbes
visible with signaling NaNs. This option implieftrapping—math.

This option causes the preprocessor macrSUPPORT_SNAN_ to be defined.
The default is-fno—signaling—nans

This option is experimental and does not currently guarantee to disald€@lptimizations that
affect signaling NaN behavior.

—fsingle—precision—constant
Treat floating point constant as single precision constant instead of implicittgribog it to double
precision constant.

—fcx—limited-range

—fno—-cx-limited-range
When enabled, this option states that a range reduction step is not needed when performig comple
division. Thedefault is—-fno—cx-limited-range, but is enabled byffast-math.

This option controls the default setting of 18© C99CX_LIMITED RANGEpragma. Neertheless,
the option applies to all languages.

The following options control optimizations that may imgrgerformance, but are not enabled by a®
options. Thissection includes experimental options that may produce broken code.

—fbranch—probabilities
After running a program compiled withfprofile-arcs, you can compile it a second time using
—fbranch—probabilities, to improve gtimizations based on the number of times each bramsh w
taken. Whenthe program compiled withfprofile—arcs exits it saves ac execution counts to a file
calledsourcename.gcdfor each source fileThe information in this data file is very dependent on the
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structure of the generated code, so you must use the same source code and the same optimization
options for both compilations.

With —fbranch—probabilities, GCC puts a REG_BR_PROB note on eachJUMP_INSN and
CALL_INSN. These can be used to impeogptimization. Currentlythey are only used in one place:
in reorg.c, instead of guessing which path a branch is mostly to tak&®EGeBR_PROB values are
used to exactly determine which path is taken more often.

—fprofile-values
If combined with—fprofile-arcs, it adds code so that some data about valuexmfessions in the
program is gathered.

With —fbranch—probabilities, it reads back the data gathered from profiling valuespressions and
addsREG_VALUE_PROFILE notes to instructions for their later usage in optimizations.

Enabled with-fprofile—generateand-fprofile-use.

—fvpt
If combined with—fprofile-arcs, it instructs the compiler to add a code to gather information about
values of expressions.

With —fbranch-probabilities, it reads back the datatlpered and actually performs the optimizations
based on them. Currently the optimizations include specializationvisiati operation using the
knowledge about the value of the denominator.

—fspeculative—-prefetching
If combined with—fprofile—arcs, it instructs the compiler to add a code &thgr information about
addresses of memory references in the program.

With —fbranch—probabilities, it reads back the datatipered and issues prefetch instructions accord-

ing to them. In addition to the opportunities noticed bfprefetch—loop-arrays, it also notices more
complicated memory access patterns———for example accesses to the data stored in linked list whose
elements are usually allocated sequentially.

In order to preent issuing double prefetches, usage -<bpeculative-prefetching implies
—fno—prefetch—loop-arrays

Enabled with-fprofile—generateand—fprofile-use.

—frename-registers
Attempt to @oid false dependencies in scheduled code by making use of registeveieftar regis-
ter allocation. This optimization will most benefit processors with lotsgi$ters. Dependingn the
delug information format adopted by the targetwhbeer, it can male debugging impossible, since
variables will no longer stay in a “home register”.

Not enabled by default at atevd because it has known bugs.

—ftracer
Perform tail duplication to enlarge superblock siZdis transformation simplifies the controlvilaf
the function allowing other optimizations to do better job.

Enabled with-fprofile—use.

—funroll-loops
Unroll loops whose number of iterations can be determined at compile time or upon entry to the loop.
—funroll-loops implies —frerun—cse—-after—loop. It also turns on complete loop peeling (i.e. com-
plete remwal of loops with small constant number of iterations). This option makes cayps krd
may or may not makit run faster.

Enabled with-fprofile—use.

—funroll-all-loops
Unroll all loops, gen if their number of iterations is uncertain when the loop is entérbis usually
makes programs run more slowlyfunroll-all-loops implies the same options atunroll-loops.
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—fpeel-loops
Peels the loops for that there is enough information thatdteot roll much (from profile feedback).
It also turns on complete loop peeling (i.e. complete wahad loops with small constant number of
iterations).

Enabled with-fprofile—use.

—fmove-loop—-invariants
Enables the loop w@riant motion pass in the wdoop optimizer Enabled at leel —-O1

—funswitch—loops
Move lranches with loop wariant conditions out of the loop, with duplicates of the loop on both
branches (modified according to result of the condition).

—fprefetch—loop-arrays
If supported by the tget machine, generate instructions to prefetch memory to wane perfor
mance of loops that access large arrays.

Disabled at leel —Os.

—ffunction—sections

—fdata—sections
Place each function or data item into its own section in the output file if thet ®rpports arbitrary
sections. Theame of the function or the name of the data item determines the sentiow in the
output file.

Use these options on systems where thesfian perform optimizations to impelocality of refer
ence in the instruction space. Most systems usingtReobject format andsPARC processors run-
ning Solaris 2 hee linkers with such optimizationsAlX may hae these optimizations in the future.

Only use these options when there are significant benefits from doing/lsen you specify these
options, the assembler and linker will create larger object xemiable files and will also be sler.
You will not be able to usgprof on all systems if you specify this option and you mayehaiob-
lems with debugging if you specify both this option aigd

—fbranch-target-load-optimize
Perform branch targetgester load optimization before prologue / epilogue threading. The use of tar
get registers can typically begosed only during reload, thus hoisting loads out of loops and doing
inter-block scheduling needs a separate optimization pass.

—fbranch-target-load—-optimize2
Perform branch target register load optimization after prologue / epilogue threading.

—fbtr—bb—-exclusive
When performing branch target register load optimization,tdense branch tget registers in within
ary basic block.

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

The names of specific parameters, and the meaning o&lihesy are tied to the internals of the com-
piler, and are subject to change without notice in future releases.

In each case, thealueis an integer The allavable choices fonameare gven in the following table:

sra-max-structure-size
The maximum structure size, in bytes, at which the scalar replacement afateg)&RA) opti-
mization will perform block copies. The aefit value, 0, implies thasCC will select the most
appropriate size itself.
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sra-field-structure-ratio
The threshold ratio (as a percentage) between instantiated fields and the complete structure size.
We sy that if the ratio of the number of bytes in instantiated fields to the number of bytes in the
complete structure exceeds this paraméten block copies are not used. The default is 75.

max-crossjump-edges
The maximum number of incoming edges to consider for crossjumping. The algorithm used by
—fcrossjumping is O(N"2) in the number of edges incoming to each block. Increasilugs/
mean more aggressi gotimization, making the compile time increase with probably small
improvement in executable size.

min-crossjump-insns
The minimum number of instructions which must be matched at the enddideks before
crossjumping will be performed on therfhis value is ignored in the case where all instructions
in the block being crossjumped from are matched. The default value is 5.

max-goto-duplication-insns
The maximum number of instructions to duplicate to a block that jumps to a computed@oto.
avad O(N"2) behsior in a number of passeSCC factors computed gotos early in the compila-
tion process, and uators them as late as possible. Only computed jumps at the end of a basic
blocks with no more than max-goto-duplication-insns araatofed. Thelefault value is 8.

max-delay-slot-insn-search
The maximum number of instructions to consider when looking for an instruction to fill a delay
slot. If more than this arbitrary number of instructions is searched, the time savings from filling
the delay slot will be minimal so stop searching. Increasing values mean more &ggyassi
mization, making the compile time increase with probably small ivgpment in eecutable run
time.

max-delay-slot-lve-search
When trying to fill delay slots, the maximum number of instructions to consider when searching
for a block with valid e regster information. Increasing this arbitrarily chosealue means
more aggresse gotimization, increasing the compile time. This parameter should bevedmo
when the delay slot code is rewritten to maintain the contreldtaph.

max-gcse-memory
The approximate maximum amount of memory that will be allocated in order to perform the
global common subexpression elimination optimization. If more memory than specified is
required, the optimization will not be done.

max-gcse-passes
The maximum number of passesGESEto run. The default is 1.

max-pending-list-length
The maximum number of pending dependencies scheduling will bé#ore flushing the current
state and startingver. Lame functions with f& branches or calls can createcessiely large
lists which needlessly consume memory and resources.

max-inline-insns-single
Several parameters control the tree inliner used in giais number sets the maximum number
of instructions (counted iBCCs internal representation) in a single function that the tree inliner
will consider for inlining. This only affects functions declared inline and methods implemented
in a class declaration {§. Thedefault value is 450.

max-inline-insns-auto
When you use-finline—functions (included in-03), a lot of functions that would otherwise not
be considered for inlining by the compiler will bevéstigated. D those functions, a ddrent
(more restrictie) limit compared to functions declared inline can be applied. The default value is
90.
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large-function-insns
The limit specifying really laye functions.For functions larger than this limit after inlining inlin-
ing is constrained by—param large-function-growth. This parameter is useful primarily to
avad extreme compilation time caused by non-linear algorithms used by thenlacKhis
parameter is ignored wheifunit—at—a—time is not used. The default value is 2700.

large-function-growth
Specifies maximal gwath of large function caused by inlining in percents. This parameter is
ignored when-funit-at—-a-time is not used. The default value is 100 which limits large func-
tion growth to 2.0 times the original size.

inline-unit-gr owth
Specifies maximal\@rall growth of the compilation unit caused by inlining. This parameter is
ignored when-funit-at-a-time is not used. The default value is 50 which limits unit growth to
1.5 times the original size.

max-inline-insns-recursive

max-inline-insns-recursive-auto
Specifies maximum number of instructions out-of-lineycopself recursve inline function can
grow into by performing recurge inlining.

For functions declared inline—param max-inline-insns-recursive is taken into acountFor
function not declared inline, recwsiinlining happens only whesfinline-functions (included
in —0O3) is enabled and-—param max-inline-insns-recursive-auto is used. The default value is
450.

max-inline-recursive-depth
max-inline-recursive-depth-auto
Specifies maximum recursion depth used by the resuirdining.

For functions declared inline—param max-inline-recursive-depth is taken into acountFor
function not declared inline, recwsiinlining happens only whesfinline—functions (included
in —03) is enabled and-—param max-inline-recursive-depth-autois used. The default value is
450.

inline-call-cost
Specify cost of call instruction relaé to smple arithmetics operations (having cost of 1).
Increasing this cost disqualify inlinining of non-leaf functions and at same time increase size of
leaf function that is belied to reduce function size by being inlined. In effect it increase amount
of inlining for code having large abstraction penalty (ynamctions that just pass thegametns
to other functions) and decrease inlining for code witt dbstraction penalty Default value is
16.

max-unrolled-insns
The maximum number of instructions that a loop shoulat lifathat loop is unrolled, and if the
loop is unrolled, it determines Wamary times the loop code is unrolled.

max-average-unrolled-insns
The maximum number of instructions biased by probabilities of tkedu&on that a loop should
have if that loop is unrolled, and if the loop is unrolled, it determines mary times the loop
code is unrolled.

max-unroll-times
The maximum number of unrollings of a single loop.

max-peeled-insns
The maximum number of instructions that a loop shoulg Hathat loop is peeled, and if the
loop is peeled, it determinesvaanary times the loop code is peeled.
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max-peel-times
The maximum number of peelings of a single loop.

max-completely-peeled-insns
The maximum number of insns of a completely peeled loop.

max-completely-peel-times
The maximum number of iterations of a loop to be suitable for complete peeling.

max-unswitch-insns
The maximum number of insns of an unswitched loop.

max-unswitch-level
The maximum number of branches unswitched in a single loop.

lim-expensie
The minimum cost of an expewsiexpression in the loop Wariant motion.

iv-consider-all-candidates-bound
Bound on number of candidates for induction variablesvbéat all candidates are considered
for each use in induction variable optimizatior@nly the most relant candidates are consid-
ered if there are more candidates,toidiquadratic time complexity.

iv-max-considered-uses
The induction variable optimizationsvgi yo on loops that contain more induction variable uses.

iv-always-prune-cand-set-bound
If number of candidates in the set is smaller than thlisey we alays try to remee unnecessary
ivs from the set during its optimization when awie is added to the set.

scev-max-expr-size
Bound on size of expressions used in the scal@dutons analyzer Large expressions slothe
analyzer.

max-iterations-to-track
The maximum number of iterations of a loop the brute force algorithm for analysis of # of itera-
tions of the loop tries tovaluate.

hot-bb-count-fraction
Select fraction of the maximal count of repetitions of basic block in prograen basic block
needs to hae o be onsidered hot.

hot-bb-frequency-fraction
Select fraction of the maximal frequenof executions of basic block in function\gn basic
block needs to he&  be onsidered hot

tracer-dynamic-coverage

tracer-dynamic-coverage-feedback
This value is used to limit superblock formation once tlvergpercentage ofyecuted instruc-
tions is cwered. Thislimits unnecessary code size expansion.

The tracer-dynamic-coverage-feedbackis used only when profile feedback igitable. The
real profiles (as opposed to statically estimated ones) are much less balanced allowing the thresh-
old to be larger value.

tracer-max-code-giowth
Stop tail duplication once code grth has reached \ggn percentage. Thigs rather hoky agu-
ment, as most of the duplicates will be eliminated later in cross jumping, so it may be set to much
higher values than is the desired code growth.

tracer-min-branch-ratio
Stop reerse growth when the verse probability of best edge is less than this threshold (in per
cent).
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tracer-min-branch-ratio
tracer-min-branch-ratio-feedback
Stop forward growth if the best edge dodarobability lower than this threshold.

Similarly to tracer-dynamic-coverage two values are present, one for compilation for profile
feedback and one for compilation without. The value for compilation with profile feedback needs
to be more conservaé (higher) in order to maktracer effectie.

max-cse-path-length
Maximum number of basic blocks on path that cse considers. The default is 10.

global-var-threshold
Counts the number of function calls) @nd the number of call-clobberednables ¥). If nxv is
larger than this limit, a single artificiabviable will be created to represent all the call-clobbered
variables at function call sites. This artificiadnable will then be made to aliagegy call-clob-
bered ariable. (donasint * size_t on the host machine; Ware overflow).

max-aliased-vops
Maximum number of virtual operands alled to represent aliases before triggering the alias
grouping heuristic.Alias grouping reduces compile times and memory consumption needed for
aliasing at the expense of precision loss in alias information.

ggc-min-expand
GCcCuses a grbage collector to manage its own memory allocation. This parameter specifies the
minimum percentage by which the garbage collestwap should be aleed to expand between
collections. Tining this may impree mwmpilation speed; it has no effect on code generation.

The default is 30% + 70% "RAM/1GB) with an upper bound of 100% wh&aM >= 1GB. If
getrlimit is available, the notion of ‘RAM” is the smallest of actuaRAM and
RLIMIT_DATA or RLIMIT_AS. If GCCis not able to calculateAM on a particular platform,
the lower bound of 30% is use&etting this parameter amgjc-min-heapsizeto zero causes a
full collection to occur atwery opportunity This is extremely slav, but can be useful for dely-
ging.

ggc-min-heapsize
Minimum size of the garbage collect®iieap before it bgins bothering to collectagbage. The
first collection occurs after the heap expandgbg-min-expands beyond ggc-min-heapsize
Again, tuning this may impke@ compilation speed, and has no effect on code generation.

The default is the smaller aRAM/8, RLIMIT_RSS, or a limit which tries to ensure that
RLIMIT_DATA or RLIMIT_AS are not exceeded, but with aMer bound of 4096 (four ngebytes)
and an upper bound of 131072 (128yaytes). IfGCCis not able to calculateAM on a partic-
ular platform, the lower bound is used. Setting this parameter harge dfectively disables
gabage collection. Setting this parameter ggd-min-expandto zero causes a full collection to
occur at gery opportunity.

max-reload-search-insns
The maximum number of instruction reload should look backward forvaeoi register.
Increasing values mean more aggressiptimization, making the compile time increase with
probably slightly better performance. The default value is 100.

max-cselib-memory-location
The maximum number of memory locations cselib shoulé tato acount. Increasingalues
mean more aggressi qtimization, making the compile time increase with probably slightly bet-
ter performance. The default value is 500.

reorder-blocks-duplicate

reorder-blocks-duplicate-feedback
Used by basic block reordering pass to decide whether to use unconditional branch or duplicate
the code on its destination. Code is duplicated when its estimated size is smaller thaluehis v
multiplied by the estimated size of unconditional jump in the hot spots of the program.
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Thereorder-block-duplicate-feedbackis used only when profile feedback isitable and may
be set to higher values thaeorder-block-duplicate since information about the hot spots is
more accurate.

max-sched-region-blocks
The maximum number of blocks in agien to be considered for interblock schedulinthe
default value is 10.

max-sched-region-insns
The maximum number of insns in a region to be considered for interblock schedtliag.
default value is 100.

max-last-value-rtl
The maximum size measured as humber TfsRthat can be recorded in an expression in com-
biner for a pseudo register as last known value of that regiEterdefault is 10000.

integer-share-limit
Small integer constants can use a shared data structure, reducing the comgitety usage
and increasing its speed. This sets the maximum value of a shared integer sorBlendtefault
vaue is 256.

Options Controlling the Preprocessor
These options control the C preprocesatiich is run on each C source file before actual compilation.

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

You can use-Wp,optionto bypass the compiler &ar and passoptiondirectly through to the prepro-
cessor If option contains commas, it is split into multiple options at the comniimvever, many
options are modified, translated or interpreted by the compilesr diéfore being passed to the pre-
processqrand —Wp forcibly bypasses this phase. The preprocessorect interfice is undocu-
mented and subject to change, so whkienpossible you shouldvaid using—Wp and let the dxier
handle the options instead.

—Xpreprocessoroption
Passoptionas an option to the preprocess¥bu can use this to supply system-specific preprocessor
options whichGCCdoes not kne how to recognize.

If you want to pass an option that takes an argument, you musiXpseprocessortwice, once for
the option and once for the argument.

-D name
Predefinenameas a macro, with definitioh.

-D name=definition
The contents oflefinition are tokenized and processed as ifythgpeared during translation phase
three in attdefinedirective. In particular the definition will be truncated by embedded newline char
acters.

If you are ivoking the preprocessor from a shell or shelélikogram you may need to use the skell’
quoting syntax to protect characters such as spaces tead In@aning in the shell syntax.

If you wish to define a function-l&kmacro on the command line, write its argument list with surround-
ing parentheses before the equals sign {ij.afarentheses are meaningful to most shells, so you will
need to quote the optioWith shandcsh, —D'namédargs..)=definitiori works.

—D and-U options are processed in the orderytae given on he command lineAll —imacros file
and-include file options are processed after-&l) and-U options.

-U name
Cancel ay previous definition ohame ether built in or provided with aD option.
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—undef
Do not predefine ansystem-specific or GCC-specific macro¥he standard predefined macros
remain defined.

=| dir
Add the directonydir to the list of directories to be searched for header files. Directories naméd by
are searched before the standard system include directories. If the didicierp standard system
include directorythe option is ignored to ensure that theadéf search order for system directories
and the special treatment of system headers are not defeated .

-ofile
Write output tdfile. This is the same as specifyifilg as the second non-option argumentpp. gcc
has a different interpretation of a second non-option argument, so you musttosgpecify the out-
put file.

-Wall
Turns on all optional warnings which are desirable for normal code. At present thigVisomment,
-Witrigraphs , ~-Wmultichar and a warning about irger promotion causing a change of sigifn
expressions. Notthat may of the preprocess@’warnings are on by default andvieao options to
control them.

—Wcomment

—Wcomments
Warn wheneer a momment-start sequenée appears in & comment, or whener a backslash-new-
line appears in & comment. (BotHorms hae the same effect.)

-Witrigraphs
@anchor{Wtrigraphs} Most trigraphs in comments cannot affect the meaning of the pradcavn.
eva, a rigraph that would form an escaped newlif@/ @t the end of a line) can, by changing where
the comment begins or ends. Therefore, only trigraphs thatdwform escaped newlines produce
warnings inside a comment.

This option is implied by-Wall. If ~Wall is not gven, this option is still enabled unless trigraphs are
enabled. © get trigraph cowersion without warnings, but get the otheWall warnings, use-tri-
graphs —Wall ~-Wno-trigraphs.

-Wtraditional
Warn about certain constructs that behalfferently in traditional anéSO C. Alsowarn aboutiSO C
constructs that W& ro traditional C equialent, and problematic constructs which should asded.

-Wimport
Warn the first time#import is used.

-Wundef
Warn wheneer an identifier which is not a macro is encountered in##ndirective, outside of
defined Such identifiers are replaced with zero.

-Wunused—-macros
Warn about macros defined in the main file that are unuBedacro isusedif it is expanded or tested
for existence at least once. The preprocessor will also warn if the macro has not been used at the time
it is redefined or undefined.

Built-in macros, macros defined on the command line, and macros defined in include files are not
warned about.

Note: If a macro is actually used, but only used in skipped conditional blocksCtrwill report it
as unusedTo avoid the warning in such a case, you might inyarthe scope of the macsotefinition
by, for exkample, moving it into the first skipped blocRlternatively, you could provide a dummy use
with something like:
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#if defined the_macro_causing_the_warning
#endif
-Wendif-labels
Warn wheneer an #elseor an#endif are followed by tet. Thisusually happens in code of the form
#if FOO
#else FOO
#endif FOO
The second and thildOOshould be in comments, but often are not in older programs. Enisng
is on by default.
—Werror

Make dl warnings into hard errors. Source code which triggers warnings will be rejected.

-Wsystem-headers

-wW

Issue warnings for code in system headers. These are normally unhelpful in fungsnig pour avn
code, therefore suppressed. If you are responsible for the system ljbrargay want to see them.

Suppress all warnings, including those whistiu CPPissues by default.

—pedantic

Issue all the mandatory diagnostics listed in the C standdwthe of them are left out by @eit,
since thg trigger frequently on harmless code.

—pedantic—errors

Issue all the mandatory diagnostics, and endkmandatory diagnostics into errors. This includes
mandatory diagnostics thatCCissues withoutpedantic but treats as warnings.

Instead of outputting the result of preprocessing, output a rule suitalohakerdescribing 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, including those coming from
—include or —imacros command line options.

Unless specified explicitly (witkMT or -MQ), the object file name consists of the basename of the
source file with ay suffix replaced with object file sfik. If there are manincluded files then the rule
is split into sgeral lines using—newline. Therule has no commands.

This option does not suppress the preprocessblbug output, such asdM. To avoid mixing such

delug output with the dependgnrules you should explicitly specify the dependeanatput file with

—MF, or use an environment variable dOPEPENDENCIES_OUTPUT. Delug output will still be sent
to the regular output stream as normal.

Passing—M to the drver implies—E, and suppresses warnings with an impliai.

-MM

Like —M but do ot mention header files that are found in system header directories, nor header files
that are included, directly or indirectlyom such a header.

This implies that the choice of angle bratkor double quotes in dfinclude directive des not in
itself determine whether that header will appearMM dependengcoutput. Thisis a slight change
in semantics froneCCversions 3.0 and earlier.

@anchor{dashMF}

-MF file

gcc-4.0.3

When used with-M or -MM , specifies a file to write the dependencies to. I-MF switch is gven
the preprocessor sends the rules to the same place it wealdehapreprocessed output.

When used with the drér options—MD or -MMD , -MF overides the default dependgnoutput
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file.

-MG
In conjunction with an option such a$/ requesting dependengeneration-MG assumes missing
header files are generated files and adds them to the depetidendgthout raising an errorThe
dependeng filename is taken directly from thénclude directive without prepending anpath.
—-MG also suppresses preprocessed output, as a missing header file renders this useless.

This feature is used in automatic updating of makefiles.
-MP
This option instruct€PPto add a phontarget for each dependgnother than the main file, causing

each to depend on nothing. These dummy rules work around erakesgives if you remwoe header
files without updating th&lakefileto match.

This is typical output:
test.o: test.c test.h
test.h:

—MT target
Change the tget of the rule emitted by dependgmeneration. BydefaultCPPtakes the name of the
main input file, including anpath, deletes anfile suffix such asc, and appends the platformisual
object sufix. Theresult is the target.

An -MT option will set the target to be exactly the string you spediffyou want multiple tagets,
you can specify them as a single argumenrt\id , or use multiple-MT options.

For example,~MT '$(objpfx)foo.0’ might give
$(objpfx)foo.o: foo.c

-MQ target
Same asMT, but it quotes aycharacters which are special to MakeMQ '$(objpfx)foo.o’ gives

$$(objpfx)foo.o: foo.c
The default target is automatically quoted, as if it wevergivith -MQ.

-MD
—MD is equvaent to—M —MF file, except that-E is not implied. The dvier determinedile based on
whether an-o option is gven. Ifitis, the drver uses its argument but with a suffix.df otherwise it
take the basename of the input file and applie$suffix.

If =MD is used in conjunction withE, any —o switch is understood to specify the depengendput
file (but @pxref {dashMFE,-MF}), but if used without-E, each—o is understood to specify a ¢gat
object file.

Since-E is not implied,-~MD can be used to generate a depengentput file as a side-effect of the
compilation process.

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

—fpch—-deps
When using precompiled headers, this flag will cause the depgrdetpuit flags to also list the files
from the precompiled headsrtependencies. Ifiot specified only the precompiled header would be
listed and not the files that were used to create it because those files are not consulted when a precom-
piled header is used.
—fpch—preprocess
This option allows use of a precompiled header together wth It inserts a speciagtpragma,

#pragma GCC pch_preprocess "<filename>" in the output to mark the place where the
precompiled header was found, and its filenalen—fpreprocesseds in use GCCrecognizes this
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#pragma and loads the€CH.

This option is dfby default, because the resulting preprocessed output is only really suitable as input
to GCC. Itis switched on by-save-temps

You should not write thigtpragma in your own code, but it is safe to edit the filename ifRtGei file
is available in a different locationThe filename may be absolute or it may be nedath GCCs cur-
rent directory.

—X C++
—x objective-c
—x assembler-with-cpp

Specify the source language: G, ®bjective-C, or assemblyThis has nothing to do with standards
conformance orxdensions; it merely selects which base syntaxxpeet. Ifyou give rone of these
options, cpp will deduce the language from tktemsion of the source filec, .cc, .m, or .S. Some
other common extensions for+Gand assembly are also recognizéficpp does not recognize the
extension, it will treat the file as C; this is the most generic mode.

Note: Previous versions of cpp accepteedlang option which selected both the language and the stan-
dards conformancevel. Thisoption has been remed, because it conflicts with thé option.

—std=standard
—ansi

gcc-4.0.3

Specify the standard to which the code should confd@urrently CPPknows about C and-€ stan-
dards; others may be added in the future.

standardmay be one of:

i509899:1990
c89
ThelSO C gandard from 1990c¢89is the customary shorthand for this version of the standard.

The-ansioption is equiaent to—std=c89

1509899:199409
The 1990 C standard, as amended in 1994.

i509899:1999

c99

i509899:199x

cOx
The revisedISO C gandard, published in December 1999. Before publication, thsskmwown as
CoX.

gnu89
The 1990 C standard pl@N\U extensions. Thiss the default.

gnu99
gnu9x
The 1999 C standard pl@N\NU extensions.

c++98
The 1998S0 C+ standard plus amendments.

gnu++98
The same asstd=c++98plusGNU extensions. Thiss the default for & code.

Split the include path Any directories specified with| options before-I- are searched only for
headers requested wittinclude " fil e"; they are not searched fafinclude < file>. If
additional directories are specified with options after the-1-, those directories are searched for all
#include directives.
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In addition,—I- inhibits the use of the directory of the current file directory as the first search directory
for #include " fil e". This option has been deprecated.
—nostdinc

Do not search the standard system directories for header files. Only the directoriegeygnetiéied
with —I options (and the directory of the current file, if appropriate) are searched.

—-nostdinc++
Do not search for header files in the~Gpecific standard directoriesjtlio still search the other stan-
dard directories. (This option is used when building thdikrary.)

—include file
Procesdile as if#include "file" appeared as the first line of the primary source filewever,
the first directory searched fbile is the preprocessarivorking directoryinstead otthe directory con-
taining the main source file. If not found there, it is searched for in the remaindertirfichele
search chain as normal.

If multiple —include options are gien, the files are included in the orderytlappear on the command
line.

—-imacrosfile
Exactly like —include, except that ay output produced by scannirfie is thrown avay. Macros it
defines remain defined. This alle you to acquire all the macros from a header without also process-
ing its declarations.

All files specified by-imacros are processed before all files specified-mclude.

—idirafter dir
Searchdir for header files, but do dfter all directories specified witkl and the standard system
directories hae been exhausteddir is treated as a system include directory.

—iprefix prefix
Specify prefix as the prefix for subsequeniwithprefix options. Ifthe prefix represents a directory
you should include the final

—iwithprefix dir

—iwithprefixbefore dir
Appenddir to the prefix specified previously withiprefix, and add the resulting directory to the
include search path-iwithprefixbefore puts it in the same placel would; —iwithprefix puts it
where—-idirafter would.

—isystemdir
Searchdir for header files, after all directories specifiedHbyout before the standard system directo-
ries. Markit as a system directargo hat it gets the same special treatment as is applied to the stan-
dard system directories.

—iquote dir
Searchdir only for header files requested wittinclude" file"; they are not searched for
#include < fi | e>, before all directories specified by and before the standard system directo-
ries.

—fdollars—in-identifiers
@anchor{fdollars—in—-identifiers} Accegtin identifiers.

—fpreprocessed
Indicate to the preprocessor that the input file has already been preprodgsseslippresses things
like macro expansion, trigraph oaasion, escaped newline splicing, and processing of most direc-
tives. Thepreprocessor still recognizes and reeomments, so that you can pass a file prepro-
cessed with-C to the compiler without problems. In this mode the gnié¢ed preprocessor is little
more than a tokenizer for the front ends.

—fpreprocesseds implicit if the input file has one of thatensionsi, .ii or.mi. These are thexéen-
sions thatsCC uses for preprocessed files created-sge-temps
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—ftabstop=width
Set the distance between tab stop$is helps the preprocessor report correct column numbers in
warnings or errors,\&n if tabs appear on the line. If the value is less than 1 or greater than 100, the
option is ignored. The default is 8.

—fexec—-charseteharset
Set the recution character set, used for string and character constants. The defa@hss charset
can be apencoding supported by the systenitenv library routine.

—-fwide—exec—charsetsharset
Set the wide xecution character set, used for wide string and character constants. The default is
UTF-32 or UTF-16, whicherer corresponds to the width ofichar_t . As with —fexec—charset
charsetcan be ay encoding supported by the systaritonv library routine; havever, you will have
problems with encodings that do not fit exactlwithar_t .

—finput—-charset=charset
Set the input character set, used for translation from the character set of the input file to the source
character set used IBCC. If the locale does not specify GCC cannot get this information from the
locale, the default iI8TF-8. This can be werridden by either the locale or this command line option.
Currently the command line option tkprecedence if thesea onflict. charsetcan be ayencoding
supported by the system&onv library routine.

—fworking—directory
Enable generation of linemarkers in the preprocessor output that will let the compilethiencurrent
working directory at the time of preprocessing. When this option is enabled, the preprocessor will
emit, after the initial linemask, a cond linemarker with the current working directory faial by
two dashes.GCC will use this directorywhen it's present in the preprocessed input, as the directory
emitted as the current working directory in some debugging information forrfts. option is
implicitly enabled if debugging information is enabledt this can be inhibited with the gaed form
—fno—working—directory . If the —P flag is present in the command line, this option has fextef
since natline  directives ae emitted whatseer.

—fno—show-column
Do not print column numbers in diagnosticehis may be necessary if diagnostics are being scanned
by a program that does not understand the column numbers, siejagsu.

—A predicatesanswer
Make an &sertion with the predicafgedicateand answeanswer This form is preferred to the older
form —A predicatdanswe}, which is still supported, because it does not use shell special characters.

—A —predicatecanswer
Cancel an assertion with the predigatedicateand answeanswer

-dCHARS
CHARSIs a sequence of one or more of the fellmy characters, and must not be preceded by a space.
Other characters are interpreted by the compiler propegsenred for future versions @CC, and so
are silently ignored. If you specify characters whose behavior conflicts, the result is undefined.

M Instead of the normal output, generate a listasfine directives for all the macros defined dur
ing the eecution of the preprocessancluding predefined macros. Thives you a way of find-
ing out what is predefined in your version of the preprocegsssuming you hae ro file foo.h
the command

touch foo.h; cpp —dM foo.h

will show all the predefined macros.

D Like M except in tvwo respects: it doesotinclude the predefined macros, and it outfinatth the
#definedirectives and the result of preprocessingoth kinds of output go to the standard output
file.
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N Like D, but emit only the macro names, not their expansions.
| Output#include directives in addition to the result of preprocessing.
—P Inhibit generation of linemasks in the output from the preprocessohis might be useful when run-

ning the preprocessor on something that is not C code, and will be sent to a program which might be

confused by the linemarkers.

—C Do not discard comments. All comments are passed through to the output file, except for comments in

processed direcstes, which are deleted along with the direeti

You should be prepared for side effects when usifly it causes the preprocessor to treat comments
as tokens in their own right-or example, comments appearing at the start of what would be a direc-
tive line hare the efect of turning that line into an ordinary source line, since the first token on the line
is no longer at.

-CC
Do not discard comments, including during mactpamsion. Thigs like —C, except that comments
contained within macros are also passed through to the output file where the macro is expanded.

In addition to the side-ffcts of the-C option, the-CC option causes all+#€-style comments inside a
macro to be carerted to C-style comments. This is to et later use of that macro from inaatv
tently commenting out the remainder of the source line.

The—CC option is generally used to support lint comments.

—traditional-cpp
Try to imitate the behavior of old-fashioned C preprocessors, as oppdS&rGqreprocessors.

—trigraphs
Process trigraph sequencéeshese are three-character sequences, all starting?@ithat are defined
by ISO C to gand for single characters:or example,??/ stands fol, 0 '??/n’ is a character constant
for a nevline. By default,GCCignores trigraphs, but in standard-conforming modes weatmthem.
See the-std and—ansioptions.

The nine trigraphs and their replacements are

Trigraph: ?2?( ??) ??< ??> 7= 7?2 ?7 ??1 77—
Replacement: [ ] { } # \ - O -
—-remap
Enable special code to work around file systems which only pesnjtshort file names, such as
MS-DOS
——help
——target-help

Print text describing all the command line options instead of preprocessing anything.

-v Verbose mode. Print o@NU CPPs version number at the beginning akeution, and report the final
form of the include path.

-H Print the name of each header file used, in addition to other normaéties:tiEachname is indented
to shav how deep in thetinclude stack it is. Precompiled header files are also printesh i they
are found to be irdlid; an invalid precompiled header file is printed wittx and a valid one with.!.

-version

—-version
Print outGNU CPPs version number With one dash, proceed to preprocess as noréth two
dashes, exit immediately.
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Passing Options to the Assembler
You can pass options to the assembler.

-Wa,option
Passoptionas an option to the assembldfr option contains commas, it is split into multiple options
at the commas.

—Xassembleroption
Pass option as an option to the assemblefou can use this to supply system-specific assembler
options whichGCCdoes not kne how to recognize.

If you want to pass an option that takes agguarent, you must useXassemblertwice, once for the
option and once for the argument.

Options for Linking

These options come into play when the compiler links object files inteeantable 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 recognizdix ssifconsidered to name an object file or
library. (Object files are distinguished from libraries by the dinkccording to the file contentds)
linking is done, these object files are used as input to the linker.

-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

—I library
Search the library namditbrary when linking. (The second alternagiwith the library as a separate
argument is only foPOSIX compliance and is nhot recommended.)

It makes a ditrence where in the command you write this option; the linker searches and processes
libraries and object files in the order yrere specified.Thus,foo.0 —Iz baro searches library after
file foo.obut beforebar.o. If bar.orefers to functions i, those functions may not be loaded.

The linker searches a standard list of directories for the libndrigh is actually a file namelibli-
brary.a. The linker then uses this file as if it had been specified precisely by name.

The directories searched includesal standard system directories pluy #rat you specify with-L .

Normally the files found this way are library files———avehfies whose members are object files.
The linker handles an arefei file by scanning through it for members which define symbols that ha
so far been referenced but not defined. But if the file that is found is an ordinary object file, &ds link
in the usualdshion. Theonly difference between using ahoption and specifying a file name is that
- surrounddibrary with lib and.aand searcheseeral directories.

—lobjc
You need this special case of theoption in order to link an Objee-C or Objectve-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 normatijess—nostartfiles is used. The compiler
may generate calls tnemcmpmemset, memcpyandmemmove These entries are usually resadv
by entries in libc. These entry points should be supplied through some other mechanism when this
option is specified.

gcc-4.0.3 2006-04-20 71



GCC(1) GNU GCC(1)

—nostdlib
Do not use the standard system startup files or libraries when linkingstartup files and only the
libraries you specify will be passed to the BnkThe compiler may generate callstemcmpmem-
set , memcpy and memmove 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 vercome shortcomings of particular machines, or special needs for
some languages.

In most cases, you neéblgcc.aeven when you want towaid other standard libraries. In otheosds,
when you specify-nostdlib or —nodefaultlibs you should usually specifylgcc as well. This ensures
that you hae ro unresohed references to internalCC library subroutines.(For example, _main,
used to ensure+t€constructors will be called.)

—-pie
Produce a position independemeeutable on targets which support Eor predictable results, you
must also specify the same set of options that were used to generatefpiefPIE, or model sub-
options) when you specify this option.

-s Remae dl symbol table and relocation information from the®utable.

—static
On systems that support dynamic linking, thisvpnés linking with the shared librarie©n other sys-
tems, this option has no effect.

—shared
Produce a shared object which can then bestinkith other objects to form axeeutable. Notall
systems support this optiofror predictable results, you must also specify the same set of options that
were used to generate coddépic, —fPIC, or model suboptions) when you specify this option.[1]

—shared-libgcc

—static-libgcc
On systems that pvale libgcc as a shared libraryhese options force the use of either the shared or
static version respewgtly. If no shared version dibgcc was tuilt when the compiler was configured,
these options ha o efect.

There are seral situations in which an application should use the sHérgdc instead of the static
version. Themost common of these is when the application wishes tovtana catch rceptions

across different shared libraries. In that case, each of the libraries as well as the application itself
should use the shardéidgcc.

Therefore, the G++ andCJdrivers automatically adetshared-libgccwhenerer you kuild a shared
library or a main gecutable, because+€and Jaa pograms typically use exceptions, so this is the
right thing to do.

If, instead, you use theCCdriver to create shared libraries, you may find thaythél not always be
linked with the sharelibgcc. If GCCfinds, at its configuration time, that yowkaa ron-GNU linker

or aGNU linker that does not support optierreh—frame—hdr, it will link the shared version of
libgcc into shared libraries by dadlt. Otherwisejt will take advantage of the linker and optimize
away the linking with the shared version ldfgcc, linking with the static grsion of libgcc by defult.

This allows exceptions to propatg through such shared libraries, without incurring relocation costs at
library load time.

However, if a library or main gecutable is supposed to thwoor catch exceptions, you must link it
using the G++ oGCJdriver, as gpropriate for the languages used in the program, or using the option
—shared-libgcg such that it is linked with the sharéidgcc.

—symbolic
Bind references to global symbols when building a shared objeaty about ap unresohed refer
ences (unlessverridden by the link editor optionXlink er —z —Xlinker defs). Only a few g/stems
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support this option.

—Xlinker option

Passoptionas an option to the limk You can use this to supply system-specific linker options which
GCcCdoes not knar how to recognize.

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

-WI, option

Passoptionas an option to the limk If optioncontains commas, it is split into multiple options at the
commas.

—u symbol

Pretend the symbalymbolis undefined, to force linking of library modules to defineYlbu 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 directonydir to the head of the list of directories to be searched for header files. This can be
used to wverride a system header file, substituting your own version, since these directories are
searched before the system header file directokiesvever, you should not use this option to add
directories that containendorsupplied system header files (udsystemfor that). If you use more

than one-| option, the directories are scanned in left-to-right order; the standard system directories
come after.

If a standard system include directomya drectory specified with-isystem is dso specified with-I,

the—I option will be ignored. The directory will still be searched but as a system directory at its nor
mal position in the system include chain. This is to ensured@als procedure to fix buggy system
headers and the ordering for the include_next direatie not inadvertently changed. If you really
need to change the search order for system directories, ussottdinc and/or-isystemoptions.

—iquotedir

Add the directonydir to the head of the list of directories to be searched for header files only for the
case oftinclude "file" ; they are not searched fdtinclude <file>, otherwise just like-I.

—Ldir

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

—Bprefix

gcc-4.0.3

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

The compiler drier program runs one or more of the subprograms ccl, asandld. It tries prefix
as a prefix for each program it tries to run, both with and withhaahinéversion.

For each subprogram to be run, the compileverfirst tries the-B prefix, if ary. If that name is not
found, or if—B was ot specified, the drer tries two sandard prefixes, which arastr/lib/gcc/and
/usr/locall/lib/gcc! If neither of those results in a file name that is found, the unmodified program
name is searched for using the directories specified inBATUH environment variable.

The compiler will check to see if the path provided by-tBerefers to a directoryand if necessary it
will add a directory separator character at the end of the path.

—-B prefixes that dectively specify directory names also apply to libraries in theelinkecause the
compiler translates these options irto options for the linkr. They aso apply to includes files in the
preprocesseibecause the compiler translates these options-isistemoptions for the preprocessor
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In this case, the compiler apperidslude to the prefix.

The run-time support filkbgcc.acan also be searched for using i prefix, if needed. If it is not
found there, the tavdandard prefixes abe ae 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 kkthe —B prefix is to use the environmentnable
GCC_EXEC_PREFIX.

As a special kludge, if the path provided+§ is [dir/]stageN/, whereN is a number in the range 0 to
9, then it will be replaced Hgir/]linclude. This is to help with boot-strapping the compiler.

—specsHile
Procesdile after the compiler reads in the standspécdile, in order to gerride the defaults that the
gcc driver program uses when determining what switches to passliacclplus as Id, ec. More
than one-specsHile can be specified on the command line, ang #ne processed in orddrom left
to right.

This option has been deprecatdelease useiquote instead for-I directories before thel- and
remove the—I-. Any drectories you specify witkl options before thel- option are searched only
for the case oftinclude "file" ; they are not searched fdtinclude <file>.

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

In addition, the-1- option inhibits the use of the current directory (where the current input file came
from) as the first search directory fiéinclude "file". There is no way toweride this effect of-I-.

With —I. you can specify searching the directory which was current when the compilervalesiin
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 headeT files—1- and-nostd-
inc are independent.

Specifying Target Machine and Compiler Version

The usual \ay to runGCCis to run the gecutable calledycc or <machine>—gccwhen cross—compiling,
or <machine>—gcc—-<version>to run a version other than the one that was installed last. Sometimes this
is incorvenient, soGCC provides options that will switch to another cross-compiler or version.

—-b machine
The argumentnachinespecifies the target machine for compilation.

The value to use fanachineis the same as was specified as the machine type when configadxng
as a cross—compileFor example, if a cross-compileras configured witltonfigure i386v, meaning
to compile for an 80386 running Systemthen you would specify-b i386vto run that cross com-
piler.

-V version
The agumentversionspecifies which version @CC to run. This is useful when multipleersions
are installed.For example,versionmight be2.0, meaning to rurGCCversion 2.0.

The -V and-b options work by running themachine>—gcc—-<version>executable, so therg’'no eal
reason to use them if you can just run that directly.
Hardwar e Models and Configurations

Earlier we discussed the standard optidnwhich chooses among different installed compilers for com-
pletely different target machines, suchvax vs. 68000 vs. 80386.

In addition, each of these target machine types camitsaown special options, starting witin, to choose
among various hardware models or configurations———for example, 68010 vs 68020, floating coprocessor or
none. Asingle installed version of the compiler can compile for mwodel or configuration, according to
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the options specified.

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

These options are defined by the matARGET_SWITCHE® the machine description. The default for
the options is also defined by that macro, which enables you to change the defaults.

ARCOptions
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 nartesnultiple-processor systems, there are
many ARC variants with different instruction and register set characterisiitss flag preents code
compiled for one cpu to be liekl with code compiled for anotheXo facility exists for handling ari-
ants that are “almost identical'This is an all or nothing option.

—mcpu=cpu
Compile code formRC variant cpu Which variants are supported depend on the configurafMin.
variants supportmcpu=base this is the default.

—mtext=text-section

—-mdata=data-section

—mrodata=readonly-data-section
Put functions, data, and readonly dataeixt-sectiondata-sectionand readonly-data-sectiomespec-
tively by defult. Thiscan be werridden with thesection  attribute.

ARMOptions
These-m options are defined for AdvancedsC Machines ARM) architectures:

—mabi=name
Generate code for the specifiell. Permissible values arapcs-gny atpcs, aapcsandiwmmxt.

—mapcs—frame
Generate a stack frame that is compliant withaR®& Procedure Call Standard for all functiongere
if this is not strictly necessary for correcteeution of the code Specifying—fomit—frame—pointer
with this option will cause the stack frames not to be generated for leaf funciibesdefault is
—mno-apcs—frame

—mapcs
This is a synonym formapcs—frame

—mthumb-interwork
Generate code which supports calling betweenaARi and Thumb instruction setdiVithout this
option the tw instruction sets cannot be reliably used inside one program. The default is
—mno-thumb-interwork, since slightly larger code is generated whemthumb-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 functiembody. This means that all functions will start with a recognizable set
of instructions (or indct one of a choice from a small set of different function prologues), and this
information can be used to locate the start if functions insideeutable piece of code. The deft
is —-msched—prolog
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—-mhard-float
Generate output containing floating point instructions. This is the default.

-msoft—float
Generate output containing library calls for floating poiMarning: the requisite libraries are not
awailable for allARM targets. Normallythe facilities of the machine’usual C compiler are usedytb
this cannot be done directly in cross—compilatidou must male your own arrangements to pide
suitable library functions for cross—compilation.

—msoft—float changes the calling ceention in the output file; therefore, it is only useful if you com-
pile all of a program with this optionIn particular you need to compiléibgcc.a the library that
comes withGCC, with -msoft—floatin order for this to work.

-mfloat—abi=name
Specifies whictABI to use for floating pointalues. Permissiblealues aresoft, softfp andhard.

soft andhard are equialent to—msoft-float and—mhard-float respectiely. softfp allows the gen-
eration of floating point instructions, but still uses the soft-float callingeodions.

—mlittle—endian
Generate code for a processor running in little-endian mades is the default for all standard con-
figurations.

—mbig—endian
Generate code for a processor running in big-endian mode; thaltdefto compile code for a little-
endian processor.

—-mwords-little—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 ordEnat is, a byte order of the for@2107654 Note: this
option should only be used if you require compatibility with code for big-emdamn processors gen-
erated by versions of the compiler prior to 2.8.

—mcpu=name

This specifies the name of thegatrARM processor.GCC uses this name to determine what kind of
instructions it can emit when generating assembly code. Permissible namesn&garm250,
arm3, arm6, arm60, arm600, arm610, arm620, arm7, arm7m, arm7d, arm7dm, arm7di,
arm7dmi, arm70, arm700, arm700i, arm710, arm710c arm7100 arm7500, arm7500fe
arm7tdmi, arm7tdmi-s, arm8, strongarm, strongarm110, strongarm110Q arm8, arm810, arm9,
arm9e, arm920, arm920t, arm922t, arm946e—s arm966e—s arm968e—s arm926ej—s arm940t,
arm9tdmi, arm10tdmi, arm1020t, arm1026ej—s arm10e arm1020e arm1022e arm1136j-s
arm1136jf-s, mpcore, mpcorenovfp, arm1176jz—s arm1176jzf-s xscale iwmmxt, ep9312

—-mtune=name
This option is very similar to themcpu= option, except that instead of specifying the actugletar
processor type, and hence restricting which instructions can be used, it specifieaCttbhbuld 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-lncpu= option. For someARM
implementations better performance can be obtained by using this option.

—-march=name
This specifies the name of thegarARM architecture.GCCuses this name to determine what kind of
instructions it can emit when generating assembly cdds option can be used in conjunction with
or instead of themcpu=option. Permissibl@ames arearmv2, armv2a, armv3, armv3m, armv4,
armv4t, armv5s, armv5t, armv5te, armv6e, armvej, iwmmxt, ep9312

—-mfpu=name

—mfpe=number

—mfp=number
This specifies what floating point hardware (or hardware emulatiomjiiatde on the taget. Permis-
sible names arefpa, fpe2, fpe3, maverick, vfp. -mfp and -mfpe are synonyms for
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—mfpu=fpenumber for compatibility with older versions &CC.
If -msoft—floatis specified this specifies the format of floating point values.

—mstructure—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. Permissibleaues are 8, 32 and 64he default value varies for different toolchair<or the
COFFtameted toolchain the defaulaile is 8. A value of 64 is only allowed if the underlyimgI
supports it.

Specifying the larger number can produastér more efficient code, but can also increase the size of
the program.Different values are potentially incompatible. Code compiled with one value cannot
necessarily expect toosk with code or libraries compiled with another value, ifyteechange infor
mation using structures or unions.

—mabort—on—noreturn
Generate a call to the functiatort at the end of amoreturn  function. Itwill be executed if the
function tries to return.

—mlong-—calls
—mno-long-calls
Tells the compiler to perform function calls by first loading the address of the function irdstre
and then performing a subroutine call on thigiser This switch is needed if the tgat function will
lie outside of the 64 ngebyte 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 calie heuristic is that
static functions, functions which Y& the short-call attribute, functions that are inside the scope of a
#pragma no_long_calldirective and functions whose definitionsVedready been compiled within
the current compilation unit, will not be turned into long calls. Txweption to this rule is that weak
function definitions, functions with theng-call attribute or thesectionattribute, and functions that
are within the scope of#pragma long_callsdirective, will always be turned into long calls.

This feature is not enabled by deft. Specifying-mno-long—callswill restore the defult behaior,

as will placing the function calls within the scope gfpmagma long_calls_offdirective. Note these
switches hae o dfect on hav the compiler generates code to handle function calls via function
pointers.

—mnop-fun-dllimport
Disable support for thdllimport attribute.

—msingle-pic-base
Treat the register used fBiC addressing as read—-ontather than loading it in the prologue for each
function. Therun-time system is responsible for initializing this register with an appropridte v
before a&ecution begins.

—mpic-register=reg
Specify the register to be used ferC addressing. Thalefault is R10 unless stack-checking is
enabled, when R9 is used.

—-mcirrus—fix—in valid—insns
Insert NOPs into the instruction stream to in order twkwaround problems with valid Maverick
instruction combinations. This option is only valid if thencpu=ep9312option has been used to
enable generation of instructions for the Cirrusvizk floating point co—processoiThis option is
not enabled by dafilt, since the problem is only present in oldervéliak implementations.The
default can be re-enabled by use of+th@o—cirrus—fix-invalid—insns switch.

—mpoke—function—name
Write the name of each function into the text section, directly preceding the function proldwie.
generated code is similar to this:
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t0
.ascii "arm_poke_function_name", 0
.align
t1
.word 0xff000000 + (t1 - t0)
arm_poke_function_name
mov ip, sp
stmfd  sp!, {fp, ip, Ir, pc}
sub fp, ip, #4

When performing a stack backtrace, code can inspectathe vfpc stored afp + 0 . If the trace
function then looks at locatignc — 12 and the top 8 bits are set, then wewkrbat there is a func-
tion name embedded immediately preceding this location and has Iémh-3]) &
0xff000000)

—mthumb
Generate code for the 16—bit Thumb instruction 3éte default is to use the 32-BIRM instruction
set.

—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 callyanther functions.) The default is
—mno-tpcs—frame

—mtpcs—leaf-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 yamther functions.) The default is
—mno-apcs—leaf-frame

—mcallee-super—interworking
Gives dl externally visible functions in the file being compiled #RM instruction set header which
switches to Thumb mode beforgeeuting the rest of the function. This alle these functions to be
called from non-interworking code.

—mcaller—super—interworking
Allows calls via function pointers (including virtual functions) tecuite correctly rgardless of
whether the target code has been compiled for interworking or not. There is asrtahd in the
cost of &ecuting a function pointer if this option is enabled.

AVR Options
These options are defined R implementations:

—mmcu=mcu
SpecifyATMEL AVR instruction set oMCU type.

Instruction set avrl is for the minimaVR core, not supported by the C compilamly for assembler
programs fICU types: at90s1200, attiny10, attinyl1, attiny12, attinyl15, attiny28).

Instruction set avr2 (default) is for the clasaitR core with up to 8K program memory spatec(
types: at90s2313, at90s2323, athip, at90s2333, at90s2343, at90s4414, at90s4433, at90s4434,
at90s8515, at90c8534, at90s8535).

Instruction set avr3 is for the clas#i¢R core with up to 128K program memory spakec( types:
atmeyal03, atmgab03, at43ush320, at76c711).

Instruction set a4 is for the enhancetlVR core with up to 8K program memory spatéC( types:
atmeyaB, atmgaB3, atmegadh).

Instruction set avr5 is for the enhanc&dr core with up to 128K program memory spateC(
types: atmgal6, atmgal6l, atmgal63, atmga32, atmg@a323, atmgab4, atmegal28, at43usb355,
at94k).
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-msize
Output instruction sizes to the asm file.

—minit-stack=N
Specify the initial stack address, which may be a symbol or numeric valstackis the default.

—mno-interrupts
Generated code is not compatible with hardware interrupts. Code size will be smaller.

—mcall-prologues
Functions prologues/epiloguespanded 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 1@ 8 hits of the stack pointer.

-mint8
Assume int to be 8 bit inger This affects the sizes of all types: A char will be 1 byte, an int will be 1
byte, an long will be 2 bytes and long long will be 4 bytes. Please note that this option does not com-
ply to the C standards, but it will provide you with smaller code size.

Blackfin Options

—momit-leaf-frame—pointer
Don't keep the frame pointer in a register for leaf functions. Thigda the instructions to ge, set
up and restore frame pointers and makes an extra registitbke in leaf functions. The option
—fomit—frame—pointer removes the frame pointer for all functions which might neakebugging
harder.

—mspecld—anomaly
When enabled, the compiler will ensure that the generated code does not contain epduadksi
after jump instructions. This option is enabled by default.

—mno-specld—anomaly
Don'’t generate extra code to peat speculatie loads from occurring.

—mcsync—anomaly
When enabled, the compiler will ensure that the generated code does not Ceivtsior SSYNC
instructions too soon after conditional branches. This option is enabled by default.

—mno-csync—anomaly
Don't generate extra code to peat CSYNC or SSYNC instructions from occurring too soon after a
conditional branch.

—-mlow-64k
When enabled, the compiler is free togakvantage of the knledge that the entire program fits into
the lowv 64k of memory.

—-mno-low-64k
Assume that the program is arbitrarilygar Thisis the default.

—mid-shared-library
Generate code that supports shared libraries via the lilbampethod. Thisallows for execute in
place and shared libraries in an environment without virtual memory management. This option
implies—fPIC.
—mno-id-shared-library
Generate code that doesassumdD based shared libraries are being used. This is the default.
—mshared-library—id=n
Specified the identification number of tilkebased shared library being compilegpecifying a alue

of 0 will generate more compact code, specifying otladres will force the allocation of that number
to the current library but is no more space or time efficient than omitting this option.
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—mlong-calls

—mno-long-calls
Tells the compiler to perform function calls by first loading the address of the function irdstre
and then performing a subroutine call on thigiser This switch is needed if the tgat function will
lie outside of the 24 bit addressing range of the offset based version of subroutine call instruction.

This feature is not enabled by daft. Specifying-mno-long—callswill restore the default betigr.
Note these switches ¥®& o effect on hav the compiler generates code to handle function calls via
function pointers.

CRISOptions
These options are defined specifically for @RS ports.

—march=architecture-type

—mcpu=architecture-type
Generate code for the specified architecture. The choicesdutecture-typearev3, v8 andv10 for
respectiely ETRAX 4, ETRAX 100, and ETRAX 100LX. Default is vO except for
cris—axis—linux—gnu, where the defaultvit0.

—mtune=architecture-type
Tune toarchitecture-typeeveything applicable about the generated code, except foxBhand the
set of a@ailable instructions. The choices farchitecture-typeare the same as feimarch=architec-
ture-type

-mmax-stack-frame=
Warn when the stack frame of a function exceetgtes.

—-melinux-stacksizes
Only available with thecris-axis-aout target. Arrangedor indications in the program to therkel
loader that the stack of the program should be sebiades.

—metrax4
—metrax100
The options-metrax4 and—metrax100are synonyms formarch=v3 and—march=v8 respectiely.

—mmul-bug-workaround

—mno-mul-bug-workaround
Work around a bg in themuls andmulu instructions forCPU models where it applies. This option
is actve by default.

—mpdebug
Enable CRIS-specific verbose debug-related information in the assembly Tduideoption also has
the effect to turn dfthe #NO_APP formatted-code indicator to the assembler at the beginning of the
assembly file.

—mcc—init
Do not use condition-code results from previous instructiaveye emit compare and test instructions
before use of condition codes.

—-mno-side—effects
Do not emit instructions with side-effects in addressing modes other than post-increment.

—mstack-align

—mno-stack-align

—mdata—-align

—mno—-data—-align

—mconst-align

—mno-const-align
These options (no—options) arranges (eliminate arrangements) for the stack—frantkjahdata and
constants to be aligned for the maximum single data access size for the chosemdel. The
default is to arrange for 32-bit alignmenABI details such as structure layout are né¢céd by
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these options.

-m32-bit

-m16-bit

-m8-bit
Similar to the stack— data— and const-align optionsvg@bihese options arrange for stack-frame,
writable data and constants to all be 32-bit, 16-bit or 8-hit aligned. The default is 32-bit alignment.

—mno-prologue-epilogue

—mprologue-epilogue
With -mno—prologue—epilogue the normal function prologue and epilogue that sets up the stack-
frame are omitted and no return instructions or return sequences are generated in thiseddes.
option only together with visual inspection of the compiled code: axmiwgs or errors are generated
when call-sged regsters must be sad, or storage for local variable needs to be allocated.

—mno—gotplt

—mgotplt
With —fpic and-fPIC, don't generate (do generate) instruction sequences that load addresses for func-
tions from thePLT part of theGOT rather than (traditional on other architectures) calls t®the The
default is-mgotplt.

—maout
Legacy no-op option only recognized with the cris-axis-aout target.

-melf
Legacy no-op option only recognized with the cris-axis-elf and cris-axis-linux-gnu targets.

—melinux
Only recognized with the cris-axis-aout target, where it selects a GNU/linaxrlikilib, include
files and instruction set fermarch=v8.

—mlinux
Legacy no-op option only recognized with the cris-axis-linux-gnu target.

-sim
This option, recognized for the cris-axis-aout and cris-axis-elf arranges to link with input-output func-
tions from a simulator libraryCode, initialized data and zero-initialized data are allocated consecu-
tively.

-sim2
Like —sim, but pass linkr options to locate initialized data at 0x40000000 and zero-initialized data at
0x80000000.

Darwin Options
These options are defined for all architectures running the Darwin operating system.

FSF GCCon Darwin does not creatéat’’ object files; it will create an object file for the single architecture
that it was built to tayet. Apples GCC on Darwin does creatddt’’ files if multiple —arch options are
used; it does so by running the compiler or linker multiple times and joining the results togettigowith

The subtype of the file created @igpc74000r ppc9700r i686) is determined by the flags that specify the
ISA that GCC is targetting, lik —-mcpu or -march. The —force_cpusubtype ALL option can be used to
overide this.

The Darwin tools vary in their behavior when presented withSanmismatch. Theassembleras will

only permit instructions to be used that are valid for the subtype of the file it is generating, so you cannot
put 64-bit instructions in appc750object file. The linkr for shared librariegusr/bin/libtool will fail

and print an error if asked to create a shared library with a less restaditype than its input files (for
instance, trying to put ppc9700bject file in appc7400library). Thelinker for executables)d, will qui-

etly give the executable the most restrigg subtype of ag of its input files.
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—Fdir
Add the framwork directorydir to the head of the list of directories to be searched for header files.
These directories are intenled with those specified byl options and are scanned in a left-to-right
order.

A framevork directory is a directory with franaerks in it. A framevork is a directory with a
“Headers” and/or" PrivateHeaders” directory contained directly in it that ends“itframework” .
The name of a framnerk is the name of this directory excluding théramework” . Headers associ-
ated with the framgork are found in one of those dwdirectories, with* Headers” being searched
first. A subframavork is a framevork directory that is in a frameork's “ Frameworks” directory.
Includes of subframweork headers can only appear in a header of a frankethat contains the sub-
framework, or in a sibling subframveork header Two subframavorks are siblings if theoccur in the
same framwork. A subframe&vork should not hae the same name as a framoek, a warning will be
issued if this is violatedCurrently a subfranveork cannot hee sibframevorks, in the future, the
mechanism may be extended to support this. The standardwiogksecan be found irf /Sys-
tem/Library/Frameworks” and “/Library/Frameworks” . An eample include looks lik
#include <Framework/header.h> , where Framework denotes the name of the framoek
and header.h is found in th@rivateHeaders” or “ Headers” directory.

—gused
Emit debugging information for symbols that are usedr STABS delugging format, this enables
—feliminate—unused-debug—symbols This is by defaulON.

—gfull
Emit debugging information for all symbols and types.

—mone-hyte-bool
Override the defaults fdnool so thatsizeof(bool)==1 By default sizeof(bool)is 4 when compiling
for Darwin/PowerPC antl when compiling for Darwin/x86, so this option has no effect on x86.

Warning: The -mone-byte—boolswitch cause§&CCto generate code that is not binary compatible
with code generated without that switch. Using this switch may require recompiling all other modules
in a program, including system libraries. Use this switch to conform to a non-default data model.

—-mfix—and—continue

—ffix—and-continue

—findirect-data
Generate code suitable for fast turn aroundeldpment. Needetb enable gdb to dynamically load
.0 files into already running programsfindirect—data and —ffix—and—continue are provided for
backwards compatibility.

-all_load
Loads all members of static aregilibraries. Seenanld (1) for more information.

—arch_errors_fatal
Cause the errors having to do with files thatehthe wrong architecture to be fatal.

-bind_at_load
Causes the output file to be meadksuch that the dynamic linker will bind all undefined references
when the file is loaded or launched.

—-bundle
Produce a Mach-o bundle format file. See riagd) for more information.

—bundle_loaderexecutable
This option specifies thexecutablethat will be loading the build output file being ledk Seeman
Id (1) for more information.

—dynamiclib
When passed this optioBCC will produce a dynamic library instead of axeeutable when linking,
using the Darwirdibtool command.
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—force_cpusubtype ALL
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This causessCCs output file to hae the ALL subtype, instead of one controlled by thacpu or

—march option.

—allowable_client client_name
—client_name

—compatibility _version
—current_version

—dead_strip

—dependency-file

—dylib_file
—dylinker_install_name
—dynamic
—exported_symbols_list
—filelist

—flat_namespace
—force_flat_namespace
—headerpad_max_install_names

—-image_base
=init
—install_name

—keep_private_externs
—multi_module
—multiply_defined
—multiply_defined_unused
—-noall_load
—no_dead_strip_inits_and_terms
—nofixprebinding
—nomultidefs

—noprebind

—noseglinkedit
—pagezero_size

—prebind
—prebind_all_twolevel _modules
—private_bundle
—-read_only_relocs
—sectalign
—sectobjectsymbols
—whyload

—segladdr

—sectcreate
—sectobjectsymbols
—-sectorder

—segaddr
—segs_read_only addr
—segs_read_write_addr
—seg_addr_table
—seg_addr_table_filename
—seglinkedit

—-segprot
—segs_read_only addr
—segs_read_write_addr
—single_module
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—static
—-sub_library
—sub_umbrella
—twolevel_namespace
—umbrella
—undefined
—unexported_symbols_list
—weak_reference_mismatches
-whatsloaded
These options are passed to the Darwin linRére Darwin linker man page describes them in detail.

DEC Alpha Options
These-m options are defined for thEEC Alpha implementations:

—mno-soft—float

-msoft—float
Use (do not use) the hardre floating-point instructions for floating-point operationg/hen
—msoft-float is specified, functions itibgcc.a will be used to perform floating-point operations.
Unless thg are replaced by routines that emulate the floating-point operations, or compiled in such a
way as to @ll 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 requirededlbating-point
registers.

-mfp-reg

—-mno—fp-regs
Generate code that uses (does not use) the floating-point registernseb—fp—regs implies
—-msoft-float. If the floating-point rgister set is not used, floating point operands are passed in inte-
ger registers as if tgyavere integers and floating-point results are pass#d instead ofsf0 . This is
a ron-standard calling sequence, sg &umction with a floating-point argument or returaue called
by code compiled withkrmno—fp—regsmust also be compiled with that option.

A typical use of this option is building a kernel that does not use, and hence neeadt ot sastore,
ary floating-point registers.

-mieee
The Alpha architecture implements floating-point hardware optimized for maximum perforniance.
is mostly compliant with theéEEE floating point standardHowever, for full compliance, softare
assistance is required. This option generates codelfilly compliant codeexceptthat theinexact-
flag is not maintained (see bal If this option is turned on, the preprocessor matkEE FP is
defined during compilation. The resulting code is less efficienisbable to correctly support denor
malized numbers andkeeptional IEEE values such as not-a-number and plus/minus infinither
Alpha compilers call this optionieee_with_no_inexact

—mieee-with—inexact
This is like -mieeeexcept the generated code also maintaindERE inexact-flag Turning on this
option causes the generated code to implement fully-comigatmath. Inaddition to IEEE_FP,
_|IEEE_FP_EXACT s defined as a preprocessor macro. On some Alpha implementations the result-
ing code mayxecute significantly slower than the code generated bguttefSincethere is very little
code that depends on tmexact-flag you should normally not specify this option. Other Alpha com-
pilers call this optior-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:
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n This is the default (normal) settind.he 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 byunderflav traps are enabled as well.

su Like su, but the instructions are marked to be safe for software completion (see Alpha architec-
ture manual for details).

sui Like su, but inexact traps are enabled as well.

—mfp-rounding—mode=rounding-mode

Selects théEEE rounding mode.Other Alpha compilers call this optietfprm rounding-mode The
rounding-modean be one of:

n  Normal IEEE rounding mode. Floating point numbers are roundedrits the nearest machine
number or taards the gen machine number in case of a tie.

m  Round tevards minus infinity.
Chopped rounding mode. Floating point numbers are roundetd® zero.

Dynamic rounding modeA field in the floating point control géster fpcr, see Alpha architec-
ture reference manual) controls the rounding modeféetef TheC library initializes this rgister
for rounding tevards plus infinity Thus, unless your program modifies fper, d corresponds to
round tavards plus infinity.

—mtrap—precision=trap-precision

In the Alpha architecture, floating point traps are imprecise. This means without software assistance it
is impossible to reaer from a floating trap and programeeution 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 applicdioentdi&els of
precisions can be selected:

p Program precision. This option is the @it 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 xheténstruction that caused a floating
point exception.

Other Alpha compilers provide the egaléent options called-scope_safand-resumption_safe

—mieee—conformant

This option marks the generated codeEE conformant. ¥u must not use this option unless you
also specify—-mtrap—precision=i and either-mfp—trap—mode=su or —mfp—trap—mode=sui. Its
only effect is to emit the lineeflag 48in the function prologue of the generated assembly flleder
DEC Unix, this has the effect that IEEE-conformant math library routines will be linked in.

—mbuild—constants

Normally GCC examines a 32— or 64-bit integer constant to see if it can construct it from smaller con-
stants in tw 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 requireéCC to constructall integer constants using codejen if it takes more
instructions (the maximum is six).

You would typically use this option to build a shared library dynamic loadeelf a shared libraryt
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 berkhersupplied assemblerialpha—-ag or
by theGNU assemblermgas
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—mbwx

—mno—bwx

—Mmcix

—Mmno—Cix

—mfix

—mno—fix

—mmax

—mno—max
Indicate whetheGCC should generate code to use the opti@wik, CIX, FIX andMAX instruction
sets. Thealefault is to use the instruction sets supported byCtigtype specified viaamcpu= option
or that of theCPUon whichGCCwas kuilt if none was specified.

-mfloat-vax

-mfloat-ieee
Generate code that uses (does not ua&) F and G floating point arithmetic instead I®EE single
and double precision.

—mexplicit-relocs

—mno-explicit-relocs
Older Alpha assemblers provided nayato generate symbol relocations except via assembler macros.
Use of these macros does not walloptimal instruction schedulingGNU binutils as of version 2.12
supports a ne syntax that allows the compiler to explicitly mark which relocations should apply to
which instructions.This option is mostly useful for debugging, @SC detects the capabilities of the
assembler when it is built and sets the default accordingly.

-msmall-data

—-mlarge—data
When —mexplicit-relocs is in effect, static data is accessed grelative relocations. When
—msmall-datais used, objects 8 bytes long or smaller are placedsmadl data aea (the .sdata
and.sbss sections) and are accessed via 16-bit relocatidnsf die $gp register This limits the
size of the small data area to 64KRBit lallows the variables to be directly accessed via a single
instruction.

The default issmlarge—data With this option the data area is limited to just beRGB. Programs
that require more than 2GB of data mustmmsdloc or mmapto allocate the data in the heap instead
of in the prograns data segment.

When generating code for shared librariedpic implies -msmall-data and —fPIC implies
—-mlarge—data.

—msmall-text

—mlarge—text
When —-msmall-text is used, the compiler assumes that the code of the entire program (or shared
library) fits in 4MB, and is thus reachable with a branch instruct@hen—-msmall-datais used, the
compiler can assume that all local symbols share the $gmeaue, and thus reduce the number of
instructions required for a function call from 4 to 1.

The default iss-mlarge—text

—mcpu=cpu_type
Set the instruction set and instruction scheduling parameters for machineptydgpe You can
specify either th&V style name or the corresponding chip numi&eC supports scheduling parame-
ters for theEv4, EV5 andEV6 family of processors and will choose the default values for the instruc-
tion set from the processor you specifiyyou do not specify a processor ty@ C will default to the
processor on which the compiler was built.

Supported values fapu_typeare
evd
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evdb
21064
Schedules as a4 and has no instruction set extensions.

evb
21164
Schedules as a5 and has no instruction set extensions.

evb6
21164a
Schedules as @\V5 and supports thBwX extension.

pcab6
21164pc
21164PC
Schedules as @V5 and supports thBwX andMAX extensions.

evb
21264
Schedules as @V6 and supports thBwX, FIX, and MAX extensions.

ev67
21264a
Schedules as @V6 and supports thBwX, CIX, FIX, and MAX extensions.

—-mtune=cpu_type
Set only the instruction scheduling parameters for machinecgyypetype The instruction set is not
changed.

—mmemory-latency=time
Sets the latencthe 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.

Valid options fortimeare

number
A decimal number representing clock cycles.

L1

L2

L3

main
The compiler contains estimates of the number of clock cyclesypical” EV4 & EV5 hard-
ware for the Led 1, 2 & 3 caches (also called Dcache, Scache, and Bcache), as well as to main
memory Note that L3 is only valid foEV5.

DEC Alpha/VMS Options
These-m options are defined for theEC Alpha/VMS implementations:

—mvms-return—codes
ReturnvMS condition codes from mainThe default is to returROSIX style condition (e.g. error)
codes.

FRVOptions

—-mgpr—32
Only use the first 32 general purpose registers.

—-mgpr—-64
Use all 64 general purpose registers.
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—-mfpr-32

Use only the first 32 floating point registers.

-mfpr-64

Use all 64 floating point registers

—mhard-float

Use hardware instructions for floating point operations.

—msoft—float

Use library routines for floating point operations.

—malloc—cc

Dynamically allocate condition code registers.

—-mfixed—cc

Do not try to dynamically allocate condition code registers, onlyag€e andfccO .

—mdword

ChangeaBl to use double word insns.

—mno-dword

Do not use double word instructions.

—mdouble

Use floating point double instructions.

—mno-double

Do not use floating point double instructions.

—-mmedia

Use media instructions.

—-mno—-media

Do not use media instructions.

—mmuladd

Use multiply and add/subtract instructions.

—mno—-muladd

Do not use multiply and add/subtract instructions.

—mfdpic

Select theFDPIC ABI, that uses function descriptors to represent pointers to functiditbout ary
PIC/PIE-related options, it impliedPIE. With —fpic or —fpie, it assumessOT entries and small data
are within a 12-bit range from tl&0T base address; withfPIC or —fPIE, GOT offsets are computed
with 32 bits.

—minline—plt

Enable inlining ofPLT entries in function calls to functions that are not known to bind loc#lljas

no effect without-mfdpic. It's enabled by default if optimizing for speed and compiling for shared
libraries (i.e.,—fPIC or —fpic), or when an optimization option such-&33 or abwe is present in the
command line.

-mTLS

Assume a larg&LS segment when generating thread-local code.

-mtls

Do not assume a large.S segment when generating thread-local code.

—mgprel-ro

gcc-4.0.3

Enable the use d6PRELrelocations in thé&DPIC ABI for data that is known to be in read-only sec-
tions. It's enabled by default, except feffpic or —fpie: even though it may help makthe global of

set table smalleit trades 1 instruction for 4With —fPIC or —fPIE, it trades 3 instructions for 4, one
of which may be shared by multiple symbols, anddidgs the need for &OT entry for the referenced
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symbol, so its nore likely to be a win. If it is notmno—gprel-ro can be used to disable it.

—multilib-library—pic
Link with the (library not FD) pic libraries. It's implied by—mlibrary—pic , as well as by-fPIC and
—fpic without —-mfdpic. You should neer haveto use it explicitly.

—mlinked-fp
Follow the EABI requirement of alays creating a frame pointer wheeea gack frame is allocated.
This option is enabled by default and can be disabled-witho—linked—fp.

—mlong-—calls
Use indirect addressing to call functions outside the current compilation unit. This #fie func-
tions to be placed anywhere within the 32-bit address space.

—malign-labels
Try to dign labels to an 8—byte boundary by inserting nops into the previoustpathisoption only
has an effect whexLIW packing is enabled. It doesrtreate ner packets; it merely adds nops to
existing ones.

—mlibrary—pic
Generate position-independ&®BI code.

—macc—-4
Use only the first four media accumulator registers.

—macc—8
Use all eight media accumulator registers.

—mpack
Pak VLIW instructions.

—mno-pack
Do not packv/LIW instructions.

—-mno-eflags
Do not markaABI switches in e_flags.

—-mcond-move
Enable the use of conditional-n®instructions (default).

This switch is mainly for debugging the compiler and will likely be reedan a future version.

—mno-cond—-more
Disable the use of conditional-wm®instructions.

This switch is mainly for debugging the compiler and will likely be reedan a future version.

—mscc
Enable the use of conditional set instructions (default).

This switch is mainly for debugging the compiler and will likely be reedan a future version.

—mno-scc
Disable the use of conditional set instructions.

This switch is mainly for debugging the compiler and will likely be reedan a future version.

—-mcond-exec
Enable the use of conditionateeution (default).

This switch is mainly for debugging the compiler and will likely be reedan a future version.

—mno—-cond—-exec
Disable the use of conditionateeution.

This switch is mainly for debugging the compiler and will likely be reedan a future version.
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—-mvliw-branch
Run a pass to pack branches ivitdw instructions (default).

This switch is mainly for debugging the compiler and will likely be reedan a future version.

—mno-vliw-branch
Do not run a pass to pack branches rittw instructions.

This switch is mainly for debugging the compiler and will likely be reedan a future version.

—-mmulti-cond-exec
Enable optimization o&& and{l in conditional &ecution (default).

This switch is mainly for debugging the compiler and will likely be reedan a future version.

—mno—multi-cond-exec
Disable optimization o&&and( in conditional &ecution.

This switch is mainly for debugging the compiler and will likely be reedan a future version.

-mnested-cond—exec
Enable nested conditionateeution optimizations (default).

This switch is mainly for debugging the compiler and will likely be reedan a future version.

—-mno-nested—-cond-exec
Disable nested conditionateution optimizations.

This switch is mainly for debugging the compiler and will likely be reedan a future version.

—-mtomcat-stats
Cause gas to print out tomcat statistics.

—mcpu=cpu
Select the processor type for which to generate code. Possible valdies &850, tomcat, fr500,
fr450, fr405, fr400, fr300 andsimple.

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 linketrefation
-mh
Generate code for the H8/300H.
-ms
Generate code for the H8S.
-mn
Generate code for the H8S and H8/300H in the normal mébes. switch must be used either with
—-mh or -ms.

-ms2600
Generate code for the H8S/2600. This switch must be used-mih

-mint32
Makeint data 32 bits by default.

—malign—300
On the HB8/300H and H8S, use the same alignment rules as for the H8/300. The default for the
H8/300H and H8S is to align longs and floats on 4 byte boundanealign—300causes them to be
aligned on 2 byte boundaries. This option has no effect on the H8/300.

HPPAOptions
These-m options are defined for th&PPAfamily of computers:
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—march=architecture-type
Generate code for the specified architecture. The choiceschitecture-typeare 1.0 for PA 1.0,1.1
for PA 1.1, and2.0 for PA 2.0 processors. Refer tasr/lib/sched.modelsn an HP-UX system to
determine the proper architecture option for your mach@ede compiled for lower numbered archi-
tectures will run on higher numbered architectures, but not the other way around.

—mpa-risc-1-0
—-mpa-risc-1-1
—mpa-risc-2-0
Synonyms for-march=1.0 —march=1.1, and —-march=2.0respectiely.

—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 ity amanner This is necessary for compilingik
nels which perform lazy context switching of floating poingisters. Ifyou use this option and
attempt to perform floating point operations, the compiler will abort.

—mdisable—indexing
Prevent the compiler from using indexing address modes. TNogla some rather obscure problems
when compilingviG generated code undeinCH.

—mno-space-regs
Generate code that assumes the target has no spaterse Thisallows GCCto generate faster indi-
rect calls and use unscaled ir@edress modes.

Such code is suitable forveg O PA systems and kernels.

—-mfast-indirect—calls
Generate code that assumes callsneross space boundaries. This al0GCCto emit code which
performs faster indirect calls.

This option will not work in the presence of shared libraries or nested functions.

—mfixed-range=register-range
Generate code treating thevgi regster range as fixed gesters. Afixed register is one that thegis-
ter allocator can not use. This is useful when compiling kernel cadegster range is specified as
two regsters separated by a dash. Multiple register ranges can be specified separated by a comma.

—-mlong-load-store
Generate 3-instruction load and store sequences as sometimes required by the HP-UEX Ithigk
is equvalent to thetk option to theHP compilers.

—mportable-runtime
Use the portable calling ceentions proposed bMP for ELF systems.

-mgas
Enable the use of assembler direetionly GAS understands.

—mschedulexpu-type
Schedule code according to the constraints for the machinepypt/pe The choices focpu-type
are700 71007100LC, 7200 7300and800Q Refer to/usr/lib/sched.modelsn an HP-UX system to
determine the proper scheduling option for your machine. The default sched@d@fis

—mlinker—opt
Enable the optimization pass in the HP-UX &nkNote this makes symbolic debugging impossible.
It also triggers a bug in the HP-UX 8 and HP-UX 9 linkers in whicly give bogus error messages
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when linking some programs.

-msoft—float
Generate output containing library calls for floating poiMarning: the requisite libraries are not
awailable for allHPPAtamgets. Normallythe facilities of the maching'usual C compiler are usedytb
this cannot be done directly in cross—compilatidou must male your own arrangements to pide
suitable library functions for cross—compilation. The embeddegtthppal.l—*—pro does proide
software floating point support.

—msoft—float changes the calling ceention in the output file; therefore, it is only useful if you com-
pile all of a program with this optionIn particular you need to compiléibgcc.a the library that
comes withGCC, with -msoft—floatin order for this to work.

-msio
Generate the predefineSIO, for sener10. The default issmwsio. This generates the predefines,
__hp9000s700 , __ hp9000s700 _ and_WSIQ for workstationlO. These options arevalable
under HP-UX andHI-UX.

-mgnu-Id
Use GNU |d specific options.This passes-shared to Id when building a shared libraryt is the
default whenGCC is configured, explicitly or implicitlywith the GNU linker. This option does not
have any &ect on which Id is called, it only changes what parameters are passed to fhiat |l
that is called is determined by thewith—Id configure optioniGCCs program search path, and finally
by the uses PATH. The linker used by GCC can be printed usingwhich ‘gcc
—print—prog—name=Id‘. This option is only @ailable on the 64 bit HP-UXSCC, i.e. configured with
hppa*64*—*—hpux* .

—mhp-Id
UseHP Id specific options. This passeb to Id when hiilding a shared library and passe&ccept
TypeMismatch to Id on all links. It is the default wherGCC is configured, explicitly or implicitly
with the HP linker. This option does not ka any &ect on which Id is called, it only changes what
parameters are passed to that The Id that is called is determined by thewith—Id configure
option, GCCs program search path, and finally by the usBATH. The linker used bysCC can be
printed usingvhich ‘gcc —print—pr og—name=Id‘. This option is only @ailable on the 64 bit HP-UX
GCC, i.e. configured witthppa*64*—*—hpux* .

—mlong-—calls
Generate code that uses long call sequenthis ensures that a call isnalys able to reach lirde
generated stubs. The deft is to generate long calls only when the distance from the call site to the
beginning of the function or translation unit, as the case may be, exceeds a predefined limit set by the
branch type being used. The limits for normal calls are 7,600,000 and 240,000 bytesyebsfacti
thePA 2.0 andPA 1.X architectures. Sibcalls arenalys limited at 240,000 bytes.

Distances are measured from thgibaing of functions when using thdfunction—sectionsoption,
or when using themgasand—-mno—-portable-runtime options together under HP-UX with t8©M
linker.

It is normally not desirable to use this option as it witjrdele performance-However, it may be use-
ful in large applications, particularly when partial linking is used to build the application.

The types of long calls used depends on the capabilities of the assembler andrithkhe type of

code being generated.he impact on systems that support long absolute calls, and long pic symbol-
difference or pc-relate alls should be relately small. However, an indirect call is used on 32-bit

ELF systems in pic code and it is quite long.

—munix=unix-std
Generate compiler predefines and select a startfile for the spedifigdstandard. Thehoices for
unix-stdare93, 95and98. 93is supported on all HP-UXersions. 95 is available on HP-UX 10.10
and later 98 is available on HP-UX 11.11 and latefThe default values a@3 for HP-UX 10.00,95
for HP-UX 10.10 though to 11.00, a@8 for HP-UX 11.11 and later.
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—munix=93 provides the same predefines&3C 3.3 and 3.4.—munix=95 provides additional prede-
fines forXOPEN_UNIXand XOPEN_SOURCE_EXTENDQEBRd the startfilainix95.0 —munix=98
provides additional predefines for XOPEN_UNIX  XOPEN_SOURCE_EXTENDED
_INCLUDE__STDC_A1_SOURCEand _INCLUDE_XOPEN_SOURCE_500and the startfile
unix98.0

It is importantto note that this option changes the interfaces for various library routtredso afects
the operational behavior of the C librarjhus,exremecare is needed in using this option.

Library code that is intended to operate with more thanumi® standard must test, set and restore
the \ariable_ xpg4_extended_maslk appropriateMost GNU software doest’provide this capabil-
ity.

—nolibdld

Suppress the generation of link options to search libdld.sl whersthgc option is specified on HP-
UX 10 and later.

—static

The HP-UX implementation of setlocale in libc has a depenydemdibdid.sl. Thereisn't an achive
version of libdld.sl. Thus, when thestatic option is specified, special link options are needed to
resole this dependenc

On HP-UX 10 and lateithe GCC driver adds the necessary options to link with libdld.sl when the
—static option is specified. This causes the resulting binary to be dynamic. On the 64-bit port, the
linkers generate dynamic binaries by default m@se. The-nolibdld option can be used to pent
theGCCdriver from adding these link options.

—threads

Add support for multithreading with thdce theadlibrary underHP-UX. This option sets flags for
both the preprocessor and linker.

Intel 386 andAMD x86—-64 Options
These-m options are defined for the i386 and x86—-64 family of computers:

—mtune=cpu-type

gcc-4.0.3

Tune tocpu-typeevaything applicable about the generated codegept for theABI and the set of
awailable instructions. The choices fgu-typeare:

i386

Original Intel's i386 CPU.
i486

Intel's 486 CPU. (No scheduling is implemented for this chip.)
i586, pentium

Intel PentiumCPUwith noMMX support.

pentium-mmx
Intel PentiumMMXCPU based on Pentium core withMX instruction set support.

i686, pentiumpro
Intel PentiumPreaPU.

pentium2
Intel Pentium2CPUbased on PentiumPro core widiMX instruction set support.

pentium3, pentium3m
Intel Pentium3PUbased on PentiumPro core wiiMX andSSEinstruction set support.
pentium-m
Low power version of Intel Pentium8PU with MMX, SSE and SSE2instruction set support.
Used by Centrino notebooks.
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pentium4, pentium4m
Intel Pentium4CPUwith MMX, SSEandSSE2instruction set support.

prescott
Improved version of Intel Pentium&PU with MMX , SSE SSE2and SSE3instruction set support.

nocona
Improved version of Intel Pentium4£PU with 64-bit etensions,MMX, SSE SSE2and SSE3
instruction set support.

k6 AMD K6 CPUwith MMX instruction set support.

k6-2, k6-3
Improved versions ofAMD K6 CPUwith MMX and 3dNOW! instruction set support.

athlon, athlon-tbird
AMD Athlon CPU with MMX, 3dNOW!, enhanced 3dNOW! an8SE prefetch instructions sup-
port.

athlon—4, athlon—xp, athlon-mp
Improved AMD Athlon CPUwith MMX, 3dNOW!, enhanced 3dNOW! and fuliSEinstruction set
support.

k8, opteron, athlon64, athlon-fx
AMD K8 core based CPUs with x86-64 instruction set supp@rhis superset$IMX, SSE
SSE2 3dNOW!, enhanced 3dNOW! and 64-bit instruction set extensions.)
winchip—c6
IDT Winchip C6CPU, dealt in same way as i486 with additionaVX instruction set support.
winchip2
IDT Winchip2CPU, dealt in same way as 486 with additiom1X and 3dNQV! instructionset
support.

c3 Via C3 CPUwith MMX and 3dNOW! instruction set suppoiNo scheduling is implemented for
this chip.)

c3-2
Via C3-2 CPU with MMX and SSEinstruction set support. (No scheduling is implemented for
this chip.)

While picking a specificpu-typewill schedule things appropriately for that particular chip, the com-
piler will not generate ancode that does not run on the i386 without timearch=cpu-typeoption
being used.

—march=cpu-type
Generate instructions for the machine tymel-type The choices focpu-typeare the same as for
—-mtune. Moreover, ecifying—march=cpu-typemplies—mtune=cpu-type

—mcpu=cpu-type
A deprecated synonym feimtune.

-m386

-m486

—mpentium

—mpentiumpro
These options are syngms for—-mtune=i386 —mtune=i486 —mtune=pentium, and -mtune=pen-
tiumpro respectiely. These synonyms are deprecated.

—mfpmath=unit
Generate floating point arithmetics for selected unit The choices founit are:
387 Use the standard 387 floating point coprocessor present majority of chips and emulated other

wise. Codecompiled with this option will run almostverywhere. Thetemporary results are
computed in 80bit precision instead of precision specified by the type resulting in slightly
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different results compared to most of other chigse—ffloat—store for more detailed descrip-
tion.

This is the default choice for i386 compiler.

sse Use scalar floating point instructions present in $8€ instruction set. This instruction set is
supported by Pentium3 and newer chips, inAki® line by Athlon-4, Athlon-xp and Athlon-mp
chips. Theearlier version oESEinstruction set supports only single precision arithmetics, thus
the double and extended precision arithmetics is still done usingL3&&t. version, present only
in Pentium4 and the futureMD x86-64 chips supports double precision arithmetics too.

For the i386 compileryou need to usemarch=cpu-type -msseor -msse2switches to enable
SSE extensions and makthis option efiective. For the x86-64 compilethese extensions are
enabled by default.

The resulting code should be considerably faster in the majority of casegoahtha numerical
instability problems of 387 code, but may break sowistiag code that expects temporaries to
be 80bit.

This is the default choice for the x86—-64 compiler.

sse,387
Attempt to utilize both instruction sets at onckhis efectively double the amount ofvailable
registers and on chips with separakecaition units for 387 an8SEthe execution resources too.
Use this option with care, as it is still experimental, becausedtregister allocator does not
model separate functional units well resulting in instable performance.

—-masm=dialect
Output asm instructions using selectialect Supported choices aietel or att (the default one).

—-mieee-fp

—-mno-ieee—fp
Control whether or not the compiler usegE floating point comparisons. These handle correctly the
case where the result of a comparison is unordered.

-msoft—float
Generate output containing library calls for floating poiMarning: the requisite libraries are not
part of GCC. Normally the facilities of the machirelsual C compiler are used,tithis cant be bne
directly in cross—compilation.You must male your own arrangements to pide suitable library
functions for cross—compilation.

On machines where a function returns floating point results in the 80387 register stack, some floating
point opcodes may be emitteden if -msoft-floatis used.

—mno—fp-ret-in—-387
Do not use th&PUregisters for return values of functions.

The usual calling carention has functions return values of tyflemt anddouble in anFPUreg-
ister, even if there is ndPU. The idea is that the operating system should emulat@an

The option—mno-fp-ret-in—387 causes such values to be returned in ordic®y registers instead.

—mno-fancy—-math-387
Some 387 emulators do not support $ive , cos andsqrt instructions for the 387. Specify this
option to &oid generating those instructions. This option is theadlefon FreeBSD, OpenBSD and
NetBSD. Thisoption is aerridden when—-march indicates that the target cpu wilvays have an
FPU and so the instruction will not need emulatioks of revision 2.6.1, these instructions are not
generated unless you also use-thensafe—-math—optimizationsswitch.

—malign—double

—mno-align—double
Control whetheiGCC alignsdouble , long double , andlong long  variables on a te word
boundary or a one word boundarligning double variables on a tw word boundary will produce
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code that runs somewhat faster dPeatium at the expense of more memory.

Warning: if you use the-malign—double switch, structures containing the &botypes will be
aligned diferently than the published application binary interface specifications for the 386 and will
not be binary compatible with structures in code compiled without that switch.

—-m96bit-long—double
—-m128bit-long—double

These switches control the sizelofig double  type. Thei386 application binary interface speci-
fies the size to be 96 bits, sm96bit—long—doubleis the default in 32 bit mode.

Modern architectures (Pentium andvee) would prefedlong double  to be aligned to an 8 or 16
byte boundary In arrays or structures conforming to thl, this would not be possible. So specify-
ing a—m128bit-long—doublewill align long double  to a 16 byte boundary by padding thag
double with an additional 32 bit zero.

In the x86—-64 compilem128bit-long—doubleis the defult choice as itaBI specifies thalong
double is to be aligned on 16 byte boundary.

Notice that neither of these options enablg @fira precision wer the x87 standard of 80 bits for a
long double

Warning: if you override the default value for your tgat ABI, the structures and arrays containing
long double  variables will change their size as well as function callingvention for function
taking long double  will be modified. Hence thg will not be binary compatible with arrays or
structures in code compiled without that switch.

—msvr3-shlib
—mno-svr3-shlib

Control whether GCC places uninitialized local variables into tHess or data segments.
—msvr3-shlib places them intbss . These options are meaningful only on System V Release 3.

-mrtd

Use a different function-calling ceention, in which functions that teka fxed number of aguments
return with theret numinstruction, which pops their guments while returning. This \&s e
instruction in the caller since there is no need to pop the arguments there.

You can specify that an indidual function is called with this calling sequence with the function
attributestdcall. You can alsoerride the-mrtd option by using the function attributelecl

Warning: this calling comention 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 praide function prototypes for all functions that éadariable numbers of guments
(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 tooynaeguments. (Nor
mally, extra arguments are harmlessly ignored.)

—mregparm=num

Control hav mary regsters are used to pass integeyuanents. Bydefault, no registers are used to
pass arguments, and at most @isters can be usediou can control this behavior for a specific func-
tion by using the function attributegparm.

Warning: if you use this switch, andumis nonzero, then you mustild all modules with the same
value, including aw libraries. Thisncludes the system libraries and startup modules.

—mpreferred—stack—boundary=num

Attempt to keep the stack boundary aligned to a 2 raiseduto byte boundary If —mpre-
ferred—stack—boundary is not specified, the default is 4 (16 bytes or 128 bix€e@ when optimiz-

ing for code size{0s), in which case the default is the minimum correct alignment (4 bytes for x86,
and 8 bytes for x86—64).
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On Pentium and PentiumPrdouble andlong double  values should be aligned to an 8 byte
boundary (seemalign—double) or suffer significant run time performance penalti€n Pentiumil,
the StreamingsIMD Extension $SB data type m128 suffers similar penalties if it is not 16 byte
aligned.

To ensure proper alignment of thislues on the stack, the stack boundary must be as aligned as that
required by ay value stored on the stackurther every function must be generated such thaeies

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 callbacksgd use the default setting.

This extra alignment does consumra stack space, and generally increases code size. Code that is
sensitve o dack space usage, such as embedded systems and operating system kernels, may want to
reduce the preferred alignmenttmpreferred-stack—-boundary=2

—mmmx

—mno—mmx

-msse

—mno-sse

-msse2

—mno-sse2

-msse3

-mno-sse3

-m3dnow

—mno—-3dnow
These switches enable or disable the use of built-in functions that ditlect access to theIMX,
SSE SSE2 SSE3and 3Dnav extensions of the instruction set.

To haveSSE/SSEdnstructions generated automatically from floating-point code-sgpmath=sse

—mpush-args

—mno-push-args
UsePUSHoperations to store outgoing parameters. This method is shorter and usually egtalty f
method usinggUB/MOV operations and is enabled by algf. Insome cases disabling it may impeo
performance because of imped 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 isaster on most modern CPUs because of reduced dependenciesgimpro
scheduling and reduced stack usage when preferred stack boundary is not equiietarawback is
a motable increase in code size. This switch impliemo—push-args

—-mthreads
Support thread-safe exception handlingMingw32. Code that relies on thread-safe exception han-
dling must compile and link all code with thenthreads option. Whencompiling, —-mthreads
defines-D_MT; when linking, it links in a special thread helper libratyningwthrd which cleans
up per thread exception handling data.

—mno-align—stringops
Do not align destination of inlined string operatiofi$his switch reduces code size and invesoper-
formance in case the destination is already alignedz©atdoesnt know about it.

—minline-all-stringops
By default GCC inlines string operations only when destination isvimdo be aligned at least to 4
byte boundary This enables more inlining, increase code size, but may wageformance of code
that depends on fast menycgtrlen and memset for short lengths.

—momit-leaf-frame—pointer
Don't keep the frame pointer in a register for leaf functions. Thigda the instructions to g, set
up and restore frame pointers and makes an extra registitbke in leaf functions. The option
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—fomit—frame—pointer removes the frame pointer for all functions which might neakebugging
harder.

—mtls—direct-seg-refs

—mno-tls—direct-seg-refs
Controls whethell LS variables may be accessed witlisets from therLS segment registerdogs for
32-bit, %fs for 64-bit), or whether the thread base pointer must be addégbther or not this is
legd depends on the operating system, and whether it maps the segmetet toeentireTLS area.

For systems that useNuU libc, the default is on.

These—-m switches are supported in addition to thevaban AMD x86-64 processors in 64—bit\éron-
ments.

-m32

-m64
Generate code for a 32-bit or 64-bivigonment. The32-bit ervironment sets int, long and pointer
to 32 bits and generates code that runs griZz86 system. The 64-bit environment sets int to 32 bits
and long and pointer to 64 bits and generates codeMDrs x86—64 architecture.

—-mno-red-zone
Do not use a so called red zone for x86-64 cdde red zone is mandated by the x86A84, it is a
128-byte area beyond the location of the stack pointer that will not be modified by signal or interrupt
handlers and therefore can be used for temporary data without adjusting the stack phantiag
—mno-red-zonedisables this red zone.

—-mcmodel=small
Generate code for the small code model: the program and its symbols musedénitile lower 5B
of the address space. Pointers are 64 Bitegrams can be statically or dynamically &édk Thisis
the default code model.

—mcmodel=kernel
Generate code for the kernel code model. The kernel runs in gbvee? GB of the address space.
This model has to be used for Linux kernel code.

—mcmodel=medium
Generate code for the medium model: The program igdink the lower ZGB of the address space
but symbols can be located anywhere in the address sfpaograms can be statically or dynamically
linked, but building of shared libraries are not supported with the medium model.

—-mcmodel=large
Generate code for the large model: This modelenato assumptions about addresses and sizes of
sections. CurrentigCCdoes not implement this model.

IA-64 Options
These are them options defined for the IntéA-64 architecture.
—mbig—endian

Generate code for a big endiargetr Thisis the default foHP-UX.

—mlittle—endian
Generate code for a little endiangat. Thisis the default foalxs and GNU/Linux.

-mgnu-as
—mno-gnu-as

Generate (or don't) code for tlBNU assembler This is the default.
—-mgnu-Id
—mno-gnu-Id

Generate (or don't) code for ti@NU linker. This is the default.
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—mno-pic
Generate code that does not use a global poirgestee 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.

—mregister—-names

—mno-register-names
Generate (or doty'in, loc, and out register names for the stackedjisters. Thisnay male assembler
output more readable.

—-mno-sdata

-msdata
Disable (or enable) optimizations that use the small data seclinis. may be useful for erking
around optimizer bugs.

—mconstant—gp
Generate code that uses a single constant global poaiter. VvThisis useful when compilingéenel
code.

—mauto—pic
Generate code that is self-relocatable. This impliesonstant—gp This is useful when compiling
firmware code.

—minline—float-divide-min-latency
Generate code for inline divides of floating point values using the minimumylagacithm.

—minline—float-divide-max-throughput
Generate code for inline divides of floating point values using the maximum throughput algorithm.

—minline-int-divide-min-latency
Generate code for inline divides of integer values using the minimumyadgoacithm.

—minline-int-divide-max-throughput
Generate code for inline divides of integer values using the maximum throughput algorithm.

—minline-sqrt-min-latency
Generate code for inline square roots using the minimum jagtgrithm.

—minline-sqrt-max-throughput
Generate code for inline square roots using the maximum throughput algorithm.

—-mno-dwarf2—asm

—-mdwarf2—asm
Don't (or do) generate assembler code foréA\RF2 line number debugging infoThis may be use-
ful when not using th&NU assembler.

—mearly-stop—bits

—mno—early—stop-bits
Allow stop bits to be placed earlier than immediately preceding the instruction that triggered the stop
bit. Thiscan impree instruction scheduling, but does navays do so.

—mfixed-range=register-range
Generate code treating thevgi regster range as fed rayisters. Afixed register is one that thegis-

ter allocator can not usélhis is useful when compiling kernel codA.regster range is specified as
two regsters separated by a dash. Multiple register ranges can be specified separated by a comma.

-mtls—sizels-size
Specify bit size of immediafeLS offsets. \Alid values are 14, 22, and 64.
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—mtune=cpu-type
Tune the instruction scheduling for a particul®U, Valid values are itanium, itaniuml, merced, ita-
nium2, and mckinkg

-mt

—pthread
Add support for multithreading using tireSIX threads library This option sets flags for both the
preprocessor and liek It does not affect the thread safety of object code produced by the compiler or
that of libraries supplied with it. These are HP-UX specific flags.

-milp32

-mlp64
Generate code for a 32-bit or 64-bivigonment. The32-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. These are HP-
UX specific flags.

M32R/D Options
These-m options are defined for Renesas M32R/D architectures:

-m32r2
Generate code for the M32R/2.

-m32rx
Generate code for the M32R/X.

-m32r
Generate code for the M32R. This is the default.

—-mmodel=small
Assume all objects\e in the lower 16MB of memory (so that their addresses can be loaded with the
Id24 instruction), and assume all subroutines are reachable withl thastruction. Thisis the
default.

The addressability of a particular object can be set witmtiael attribute.

—-mmodel=medium
Assume objects may be anywhere in the 32-bit address space (the compiler will generate
seth/add3 instructions to load their addresses), and assume all subroutines are reachable with the
bl instruction.

—mmodel=large
Assume objects may be anywhere in the 32-bit address space (the compiler will generate
seth/add3 instructions to load their addresses), and assume subroutines may not be reachable with
the bl instruction (the compiler will generate the muchwso seth/add3/jl instruction
sequence).

—-msdata=none
Disable use of the small data aragriables will be put into one aflata, bss or .rodata (unless the
section attribute has been specified). This is the default.

The small data area consists of secti@masmtaand.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.
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-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 valuiwiis 8. The —-msdataoption must be set to
one ofsdataor usefor this option to hae any &ect.

All modules should be compiled with the sam® numvaue. Compilingwith different values of
nummay or may not work; if it doesihthe linker will gve an error message——-incorrect code will
not be generated.

—mdebug
Makes the M32R specific code in the compiler display some statistics that might helpuggidgb
programs.

—malign—loops
Align all loops to a 32-byte boundary.

—mno-align—loops
Do not enforce a 32-byte alignment for loops. This is the default.

—missue-ratesnumber
Issuenumberinstructions per cyclenumbercan only be 1 or 2.

—mbranch—-cost=number
numbercan only be 1 or 2If it is 1 then branches will be preferredeo conditional code, if it is 2,
then the opposite will apply.

—mflush—trap=number
Specifies the trap number to use to flush the cache. The default &l numbers are between 0
and 15 inclusie.

—mno—flush-trap
Specifies that the cache cannot be flushed by using a trap.

-mflush—-func=name
Specifies the name of the operating system function to call to flush the calobbedefault is
_flush_cachgbut a function call will only be used if a trap is notitable.

—mno—flush—func
Indicates that there is r@Sfunction for flushing the cache.

M680x0 Options

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

-m68000

—mc68000
Generate output for a 68000. This is theadéf 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.

-m68020

-mc68020
Generate output for a 68020. This is theadéf 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 unless—nfp was gecified when the compiler was configured.
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-m68030
Generate output for a 68030. This is theadéf when the compiler is configured for 68030-based
systems.

-m68040
Generate output for a 6804Qhis is the default when the compiler is configured for 68040-based
systems.

This option inhibits the use of 68881/68882 instructions thee kmbe enulated by software on the
68040. Usehis option if your 68040 does notweamde to emulate those instructions.

-m68060
Generate output for a 6806Qhis is the default when the compiler is configured for 68060-based
systems.

This option inhibits the use of 68020 and 68881/68882 instructions thatithbe enulated by soft-
ware on the 68060. Use this option if your 68060 does nat e 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 withGlPU32or CPU32+core, including the 68330, 68331, 68332,
68333, 68334, 68336, 68340, 68341, 68349 and 68360.

-m5200
Generate output for a 520X06ldfire” 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 afthe nev instructions. Thisesults in code which can
run relatiely 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 afthe nev instructions. Thisesults 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.

-msoft—float
Generate output containing library calls for floating poiMarning: the requisite libraries are not
awailable for all m68k tagets. Normallythe facilities of the maching'usual C compiler are usedytb
this cant be dne directly in cross—compilationYou must male your ovn arrangements to prigle
suitable library functions for cross—compilationThe embedded tgets m68k-*—aout and
m68k—*—coff do provide software floating point support.

—-mshort
Consider typant to be 16 bits wide, li& short int . Additionally, parameters passed on the
stack are also aligned to a 16—bit boundasnen argets whos@PI mandates promotion to 32-bit.

—-mnobitfield
Do not use the bit-field instructiond.he -m6800Q —mcpu32 and-m5200options imply—mnobit-
field.

-mbitfield
Do use the hit-field instructionsThe -m680200option implies—mbitfield. This is the default if you
use a configuration designed for a 68020.
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-mrtd
Use a different function-calling ceention, in which functions that taka fxed number of aguments
return with thertd instruction, which pops their arguments while returning. Thigsene instruc-
tion in the caller since there is no need to pop the arguments there.

This calling comention 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 praeide function prototypes for all functions that ¢éadariable numbers of guments
(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 tooynaeguments. (Nor
mally, extra arguments are harmlessly ignored.)

Thertd instruction is supported by the 68010, 68020, 68030, 68040, 68060P&aIB2 processors,
but not by the 68000 or 5200.

—malign-int

—mno-align—int
Control whethelGCC alignsint , long , long long , float , double , andlong double  vari-
ables on a 32-bit boundaryrfalign—int) or a 16—bit boundary {mno-align—int). Aligning vari-
ables on 32-hit boundaries produces code that runs somewhat faster on processors withs32sbit b
at the expense of more memory.

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

—-mpcrel
Use the pc-relate aldressing mode of the 68000 direcflystead of using a global offset tablat
present, this option impliespic, dlowing at most a 16—bit offset for pc-relatialdressing.—fPIC is
not presently supported wittimpcrel, though this could be supported for 68020 and higher proces-
sors.

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

—-msep-data
Generate code that allows the data segment to be located in a different area of memory frim the te
sgment. Thisallows for execute in place in an &ronment without virtual memory management.
This option implies-fPIC.

—-mno-sep-data
Generate code that assumes that the data segment follows thgiteamtseThiss the default.

—mid-shared-library
Generate code that supports shared libraries via the lilbampethod. Thisallows for execute in
place and shared libraries in an environment without virtual memory management. This option
implies—fPIC.
—mno-id-shared-library
Generate code that doesassumedD based shared libraries are being used. This is the default.
—mshared-library—id=n
Specified the identification number of tilkebased shared library being compilegpecifying a alue

of 0 will generate more compact code, specifying otladres will force the allocation of that number
to the current library but is no more space or time efficient than omitting this option.

M68hclx Options

These are them options defined for the 68hc11 and 68hc12 microcontrollEng default values for these
options depends on which style of microcontrollexsvselected when the compiler was configured; the
defaults for the most common choices akegbelow.
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-m6811

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

-m6812

-m68hcl2
Generate output for a 68HC12. This is the default when the compiler is configured for 68HC12-based
systems.

-m68S12
-m68hcs12
Generate output for a 68HCS12.

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

—minmax
—nominmax
Enable the use of 68HC12 min and max instructions.

—mlong-—calls

—mno-long-calls
Treat all calls as being faway (near). Ifcalls are assumed to be favag, the compiler will use the
call instruction to call a function and tie instruction for returning.

—-mshort
Consider typént to be 16 bits wide, likshort int

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

MCore Options
These are them options defined for the Motorola M*Core processors.

—mhardlit
—mno-hardlit
Inline constants into the code stream if it can be doneanrtsiructions or less.
—-mdiv
—mno-—div
Use the divide instruction. (Enabled by default).

—mrelax—-immediate
—mno-relax—-immediate
Allow arbitrary sized immediates in bit operations.

-mwide-bitfields
—-mno-wide-bitfields

Always treat bit-fields as int-sized.
—m4byte—functions

—mno—-4byte—functions
Force all functions to be aligned to a four byte boundary.

—mcallgraph—-data
—mno-callgraph—-data
Emit callgraph information.

gcc-4.0.3 2006-04-20 104



GCC(1) GNU GCC(1)

—-mslow-bytes
—mno-slow-bytes
Prefer word access when reading byte quantities.

—mlittle—endian
—mbig—endian
Generate code for a little endian target.
-m210
-m340
Generate code for the 210 processor.

MIPS Options

-EB
Generate big-endian code.

-EL
Generate little-endian code. This is the defaulifigss*el-*—* configurations.

—march=arch
Generate code that will run @mch, which can be the name of a genavil®S ISA, or the name of a
particular processorThe ISA names aremipsl, mips2, mips3, mips4, mips32, mips32r2, and
mips64. The processor names arkkc, 4kp, 5kc, 20ke, m4k, r2000, r3000, r3900, r4000, r4400,
r4600, r4650, r6000, r8000, rm7000, rm9000, orion, sb1, vr4100, vr4111, vr4120, vr4130, vr4300,
vr5000, vr5400 andvr5500. The special &luefrom-abi selects the most compatible architecture for
the selectedBI (that is,mips1 for 32-hit ABIs andmips3for 64-bit ABIs).

In processor names, a find00 can be abbreviated &s(for example,—march=r2k). Prefixes are
optional, and/r may be writterr.

GCC defines tvo macros based on the value of this option. The firstM$PS_ARCH, which gives
the name of target architecture, as a strifige second has the forrMIPS_ARCH_foo, wherefoois
the capitalized value of MIPS_ARCH. For example,—march=r2000 will set MIPS_ARCH to
“r2000” and define the macrdMIPS_ARCH_R200Q

Note that the MIPS_ARCH macro uses the processor name&gebove. In ather words, it will
have the full prefix and will not abbrgate 000 ask. In the case ofrom-abi, the macro names the
resohed architecture (eithet mipsl” or “mips3”). It names the dafilt architecture when no
—march option is gven.

—mtune=arch
Optimize forarch. Among other things, this option controls the way instructions are scheduled, and
the perceied cost of arithmetic operations. The listarthvalues is the same as femarch.

When this option is not usedCC will optimize for the processor specified bynarch. By using
—march and—mtune together it is possible to generate code that will run on a family of processors,
but optimize the code for one particular member of that family.

—mtune defines the macrosMIPS_TUNE and_MIPS_TUNE_foo, which work in the same way as
the—march ones described abe

-mipsl
Equivalent to—march=mips1

-mips2
Equivalent to—march=mips2.

-mips3
Equivalent to—march=mips3.

—-mips4
Equivalent to—march=mips4.
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—-mips32
Equivalent to—march=mips32

—mips32r2
Equivalent to—march=mips32r2

—mips64
Equivalent to—march=mips64

-mipsl6
—mno-mips16
Use (do not use) thalPS16 ISA
—-mabi=32
-mabi=064
-mabi=n32
-mabi=64
—mabi=eabi
Generate code for thevgh ABI.

Note that theEABI has a 32-bit and a 64-biarwant. GCC normally generates 64-bit code when you
select a 64-bit architecture, but you can-usgp32to get 32-bit code instead.

For information about the O64BI, see <http://gcc.gnu.org/projects/mipso64—abi.htmb.

—mabicalls

—-mno-abicalls
Generate (do not generate) SVR4-style position-independent eadabicalls is the default for
SVR4-based systems.

—mxgot
—mno-xgot
Lift (do not lift) the usual restrictions on the size of the global offset table.
GCCnormally uses a single instruction to loaaues from thesOT. While this is relatiely efficient,
it will only work if the GOT is smaller than about 64kAnything larger will cause the linker to report
an error such as:

relocation truncated to fit: R_MIPS_GOT16 foobar

If this happens, you should recompile your code wittxgot. It should then work with very lge
GOTs, although it will also be less efficient, since it willéakree instructions to fetch the value of a
global symbol.

Note that some linkers can create multipleTGOIf you hare such a linler, you should only need to
use—mxgot when a single object file accesses more tharséédth of GOT entries. \éry few do.

These options W& o efect unless$sCCis generating position independent code.
-mgp32
Assume that general-purpose registers are 32 bits wide.
—-mgp64
Assume that general-purpose registers are 64 bits wide.
-mfp32
Assume that floating-point registers are 32 bits wide.
-mfp64
Assume that floating-point registers are 64 bits wide.

—-mhard—float
Use floating-point coprocessor instructions.
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-msoft—float
Do not use floating-point coprocessor instructions. Implement floating-point calculations using library
calls instead.

—-msingle—float
Assume that the floating-point coprocessor only supports single-precision operations.

—mdouble—float
Assume that the floating-point coprocessor supports double-precision operations. This is the default.

—mpaired-single
—mno—paired-single
Use (do not use) paired-single floating-point instructions.
This option can only be used when generating 64-bit code and requiresiteafidating-point sup-
port to be enabled.

—-mips3d
—mno-mips3d
Use (do not use) thalPS-3D ASE The option—mips3dimplies—mpaired-single

—-mint64
Forceint andlong types to be 64 bits wideSee—-mlong32for an &planation of the default and
the way that the pointer size is determined.

This option has been deprecated and will be kehon a future release.

-mlong64
Forcelong types to be 64 bits wideSee-mlong32for an explanation of the dailt and the ay
that the pointer size is determined.

—-mlong32
Forcelong , int , and pointer types to be 32 bits wide.

The default size aht s,long s and pointers depends on thel. All the supported ABIs use 32-bit
int s. Then64ABI uses 64-bitong s, as does the 64-IHRABI; the others use 32-Hing s. Point-
ers are the same sizelasg s, or the same size as integer registers, whéche smaller.

—-msyma32

—mno—-sym32
Assume (do not assume) that all symbolgeh@-bit values, rgardless of the selecteBI. This
option is useful in combination wittmabi=64 and—mno-abicallsbecause it all@s GCCto generate
shorter and faster references to symbolic addresses.

-G num
Put global and static items less than or equaltobytes into the small data or bss section instead of
the normal data or bss section. This allows the data to be accessed using a single instruction.

All modules should be compiled with the sant& numvalue.

-membedded-data

-mno-embedded-data
Allocate variables to the read-only data section first if possible, thérimthe small data section if
possible, otherwise in datd.his gives dightly slower code than the default, but reduces the amount of
RAM required whenxecuting, and thus may be preferred for some embedded systems.

—muninit-const-in-rodata

—mno-uninit-const-in-rodata
Put uninitializedconst variables in the read-only data section. This option is only meaningful in
conjunction wit-membedded-data

—msplit-addresses
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—mno-split—-addresses
Enable (disable) use of théhi() and%lo() assembler relocation operators. This option has been
superseded bymexplicit-relocsbut is retained for backwards compatibility.

—mexplicit-relocs

—mno-explicit-relocs
Use (do not use) assembler relocation operators when dealing with symbolic addresses. The alterna-
tive, selected by-mno-explicit-relocs is to ulse assembler macros instead.

—mexplicit-relocs is the default IfGCC was mnfigured to use an assembler that supports relocation
operators.

—mcheck-zero—division
—mno—-check-zero—division
Trap (do not trap) on integer division by zero. The defaultisheck-zero—division

—mdivide-traps

—-mdivide-breaks
MIPS systems check for dision by zero by generating either a conditional trap or a break instruction.
Using traps results in smaller code, but is only supportaedipg Il and later Also, some versions of
the Linux kernel hee a lug that preents trap from generating the proper sigmalGFPE). Use
—mdivide-traps to allow conditional traps on architectures that support them-andivide—breaks
to force the use of breaks.

The default is usually-mdivide—traps, but this can be werridden at configure time using
——with—divide=breaks. = Divide-by-zero checks can be completely disabled using
—mno-check-zero—division

—-mmemcpy
—mno—memcpy
Force (do not force) the use ofemcpy() for non-trivial block mees. Thedefault is—mno—mem-
cpy, which allowsGCcCto inline most constant-sized copies.

—mlong-—calls

—mno-long-calls
Disable (do not disable) use of tfa& instruction. Callingfunctions usingal is more efficient bt
requires the caller and callee to be in the same 2§6hyte segment.

This option has no effect on abicalls code. The defauitnso-long-calls

-mmad
-mno-mad
Enable (disable) use of tinead, madu andmul instructions, as provided by the R465@.

-mfused-madd

-mno-fused-madd
Enable (disable) use of the floating point multiply-accumulate instructions, wheiréhevailable.
The default is-mfused-madd

When multiply-accumulate instructions are used, the intermediate product is calculated to infinite pre-
cision and is not subject to tlCSR Flush to Zero bit. This may be undesirable in some circum-
stances.

-nocpp
Tell the MIPS assembler to not run its preprocesseeraser assembler files (with.a suffix) when
assembling them.

—-mfix-r4000
—mno—fix-r4000
Work around certain R4000PU errata:
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— A double-vord or a variable shift may\g an incorrect result if xecuted immediately after start-
ing an integer division.

— A double-vord or a variable shift may\g an incorrect result if @ecuted while an integer multi-
plication is in progress.

— An integer division may gie an incorrect result if started in a delay slot of a taken branch or a
jump.

-mfix-r4400
—mno-fix-r4400
Work around certain R4400PU errata:

— A double-vord or a variable shift may\g an incorrect result if xecuted immediately after start-
ing an integer division.

-mfix-vr4120
—mno—fix—-vr4120
Work around certaiivR4120errata:

— dmultu does not alays produce the correct result.
— div andddiv do not alvays produce the correct result if one of the operandgjaine

The workarounds for the division errata rely on special functiotibgec.a At present, these func-
tions are only provided by thaips64vr*—elf configurations.

OtherVR4120errata require a nop to be inserted between certain pairs of instructivese errata are
handled by the assemhleot by GCCitself.

-mfix—-vr4130
Work around thevR4130 mflo /mfhi errata. Theworkarounds are implemented by the assembler
rather than byGCC, dthoughGCcC will avoid usingmflo andmfhi if the VR4130macc, macchi ,
dmacc anddmacchi instructions are\ailable instead.

-mfix—-sbl

-mno-fix-sb1l
Work around certairsB-1 CPUcore errata. (This flag currently works around &e-1 revision 2
“F1" and “F2" fl oating point errata.)

-mflush-func=func

—mno—flush—func
Specifies the function to call to flush the | and D caches, or to not gadlielm function. If called, the
function must ta& the same guments as the commofflush_func() , that is, the address of the
memory range for which the cache is being flushed, the size of the memory range, and the number 3
(to flush both caches). The default depends on tligett@CC was cnfigured foy but commonly is
either_flush_funcor __cpu_flush

—mbranch-likely

—mno-branch-likely
Enable or disable use of Branch Likely instructiongamdiess of the deiult for the selected architec-
ture. Bydefault, Branch Lilely instructions may be generated iftrege supported by the selected
architecture. Arexception is for theMiPS32 and MIPS64 architectures and processors which imple-
ment those architectures; for those, Branch Likely instructions will not be generatedalyt def
because th®iPS32andMIPS64architectures specifically deprecate their use.

—mfp—exceptions

—mno—fp—exceptions
Specifies whetheffP exceptions are enabled. This affectshee scheduleFP instructions for some
processors. Theefault is thaEP exceptions are enabled.

For instance, on theB-1, if FP exceptions are disabled, and we are emitting 64-bit code, then we can
use bothFP pipes. Otherwiseye can only use orfeP pipe.
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-mvr4130-align

—mno-vr4130-align
The VR4130 pipeline is tvo-way superscalabut can only issue twinstructions together if the first
one is 8-byte aligned. When this option is enab@&dC will align pairs of instructions that it thinks
should &ecute in parallel.

This option only has an effect when optimizing for /#4130 It normally makes codeabter but at
the expense of making it biggdt is enabled by default at optimizationvig —O3.

MMIX Options
These options are defined for MmiX:

—mlibfuncs

—-mno-libfuncs
Specify that intrinsic library functions are being compiled, passinghies in registers, no matter the
size.

—mepsilon
—mno-epsilon
Generate floating-point comparison instructions that compare with respectfo ¢psilon register.

—mabi=mmixware

—mabi=gnu
Generate code that passes function parameters and retues that (in the called function) are seen
as register$0 and up, as opposed to tslu ABI which uses global registe$231 and up.

—-mzero—extend

—-mno-zero—extend
When reading data from memory in sizes shorter than 64 bits, use (do not use}erzinmg load
instructions by default, rather than sign-extending ones.

—mknuthdiv

—mno-knuthdiv
Make the result of a division yielding a remainderd@ae same sign as thevidior. With the deéult,
—mno-knuthdiv, the sign of the remainder follows the sign of thad#ind. Bothmethods are arith-
metically valid, the latter being almost exclugly used.

—mtoplevel-symbols

—mno-toplevel-symbols
Prepend (do not prepend} #o all global symbols, so the assembly code can be used wiBRiEe
FIX assembly directe.

-melf
Generate anxecutable in theELF format, rather than the dmflt mmo format used by thexmix sim-
ulator.

—mbranch—predict

—mno-branch—predict
Use (do not use) the probable-branch instructions, when static branch prediction indicates a probable
branch.

-mbase—addresses

-mno-base-addresses
Generate (do not generate) code that bssg addesses Using a base address automatically gener
ates a request (handled by the assembler and the linker) for a constant to be set up in gigtebal re
The raister is used for one or more base address requests within the range 0 to 255 fralmethe v
held in the rgister The generally leads to short and fast code, but the number of different data items
that can be addressed is limited. This means that a program that uses lots of static data may require
—-mno—-base—-addresses
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—msingle—exit
—mno-single—exit
Force (do not force) generated code teeha ingle exit point in each function.
MN103000ptions
These-m options are defined for Matsushit10300architectures:

—mmult-bug
Generate code tovaid bugs in the multiply instructions for th@N10300 processors. Thiss the
default.

—mno-mult-bug
Do not generate code tead bugs in the multiply instructions for thdN10300processors.

—mam33
Generate code which uses features specific taNt33 processor.

—mno—-am33
Do not generate code which uses features specific #\B& processar This is the default.

—mno-crt0
Do not link in the C run-time initialization object file.

—-mrelax
Indicate to the linker that it should perform a relaxation optimization pass to shorten branches, calls
and absolute memory addressé&is option only has an effect when used on the command line for
the final link step.

This option makes symbolic debugging impossible.
NS32KOptions

These are them options defined for the 32000 series. The defaallies for these options depends on
which style of 32000 as selected when the compiler was configured; the defaults for the most common
choices are gen below.

-m32032

-m32032
Generate output for a 32032. This is theagéifwhen the compiler is configured for 32032 and 32016
based systems.

-m32332

-m32332
Generate output for a 3233Zhis is the default when the compiler is configured for 32332-based
systems.

-m32532

-m32532
Generate output for a 32532. This is theadéf 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 pdihis also impliess-m32081 The
32381 is only compatible with the 32332 and 32532 cduss is the default for the pc532-netbsd
configuration.

—-mmulti-add
Try and generate multiply-add floating point instructiudyF anddotF . This option is only aail-
able if the-m32381option is in efect. Usingthese instructions requires changes to register allocation
which generally has a gdaive impact on performance. This option should only be enabled when
compiling code particularly likely to makheavy use of multiply-add instructions.
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—-mnomulti-add
Do not try and generate multiply-add floating point instructippigF anddotF . This is the defult
on all platforms.

-msoft—float
Generate output containing library calls for floating poWarning: the requisite libraries may not be
available.

—mieee-compare

—mno-ieee—compare
Control whether or not the compiler usegE floating point comparisons. These handle correctly the
case where the result of a comparison is unordéiatning: the requisite kernel support may not be
available.

—-mnobitfield
Do not use the bit-field instructions. On some machines dsief to use shifting and masking opera-
tions. Thisis 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 ceention, in which functions that taka fxed number of aguments
return pop their arguments on return with tle instruction.

This calling comention 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 praide function prototypes for all functions that ¢éadariable numbers of guments
(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 tooynaeguments. (Nor
mally, extra arguments are harmlessly ignored.)

This option takes its name from the 680t instruction.

—mregparam
Use a different function-calling ceention where the first tawarguments are passed in registers.

This calling comention 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 gnarguments in rgisters. Thigs the default for all targets.

-msb
It is OK to use the sb as an indeegster which is alvays loaded with zero. This is the default for the
pc532-nethsd target.

-mnosb
The sb register is novalable for use or has not been initialized to zero by the run time systhis.
is the default for all targetxeept the pc532—netbsd. It is also implied whene-mhimem or —fpic
is set.

—mhimem
Many ns32000 series addressing modes use displacements of up to 512MB. If an address is abo
512MB then displacements from zero can not be usbds option causes code to be generated which
can be loaded abe 512MB. Thismay be useful for operating system«aMm code.

—mnohimem
Assume code will be loaded in the first 512MB of virtual address spéts. is the default for all
platforms.

PDP-11Options
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These options are defined for theP-11:

-mfpu
Use hardwreFPPfloating point. This is the dafilt. FIS floating point on thé¢DP-11/40is not sup-
ported.)

-msoft—float
Do not use hardware floating point.

—mac0
Return floating-point results in ac0 (frO in Unix assembler syntax).

—mno-ac0
Return floating-point results in memoryhis is the default.

-m40
Generate code forrDP-11/40

-m45
Generate code forrDP-11/45 This is the default.

-m10
Generate code forrDP-11/10

—mbcopy-builtin
Use inlinemovmembhi patterns for copying memanyhis is the default.

—mbcopy
Do not use inlinenovmemhi patterns for copying memory.

-mint16
—mno-int32
Use 16-bitint . This is the default.
-mint32
—mno-intl6
Use 32-bitint .
-mfloat64

—mno-float32
Use 64-bifloat . This is the default.

-mfloat32
—-mno-float64
Use 32-biffloat

—mabshi
Useabshi2 pattern. Thigs the default.

—-mno-abshi
Do not useabshi2 pattern.

—mbranch—expensve
Pretend that branches are expeasiThis is for experimenting with code generation only.

—mbranch—cheap
Do not pretend that branches are expansrhis is the default.

-msplit
Generate code for a system with split 1&D.

—mno-split
Generate code for a system without split I&D. This is the default.
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—munix—asm
Use Unix assembler syntax. This is the default when configurqutifdrl —*—bsd

-mdec—asm
Use DEC assembler syntax. This is the delt when configured for gnPDP-11tamget other than
pdpll-*—bsd

PowerPC Options

These are listed under

IBM RS/600GNd PowerPC Options

These-m options are defined for themM RS/6000and PowerPC:

—mpower

—mno-power

—mpower2

—mno—power2

—mpowerpc

—mno-powerpc

—mpowerpc—gpopt

—mno—powerpc—gpopt

—mpowerpc—gfxopt

—-mno—powerpc—gfxopt

—mpowerpc64

—mno—powerpc64
GCC supports tw related instruction set architectures for &®/6000and PaverPC. ThePOWER
instruction set are those instructions supported byitisechip set used in the origin&S/6000sys-
tems and th®owerPCinstruction set is the architecture of the Motorola MPC5xx, MPC6xx, MPC8xx
microprocessors, and th&M 4xx microprocessors.

Neither architecture is a subset of the athéoweve there is a large common subset of instructions
supported by both. ANQ register is included in processors supportingPtb@/ERarchitecture.

You use these options to specify which instructions a&edable on the processor you are usifihe
default value of these options is determined when config@i®g Specifying the-mcpu=cpu_type
overrides the specification of these optiondle recommend you use themcpu=cpu_typeoption
rather than the options listed aleo

The —-mpower option allavs GCCto generate instructions that are found only inRB8®VERarchitec-
ture and to use theQ register Specifying—mpower2implies—power and also alloes GCCto gener
ate instructions that are present in B@VER?2architecture but not the origineDWERarchitecture.

The -mpowerpc option allavs GCC to generate instructions that are found only in the 32-bit subset
of the PowerPC architectureSpecifying—mpowerpc—gpopt implies -mpowerpc and also allas

GCCto use the optional Re@rPC architecture instructions in the General Purpose group, including
floating-point square rootSpecifying—mpowerpc—gfxoptimplies —-mpowerpc and also allovs GCC

to use the optional PowerPC architecture instructions in the Graphics group, including floating-point
select.

The -mpowerpc64option allavs GCCto generate the additional 64-bit instructions that are found in
the full PowerPC64 architecture and to treat GPRs as 64-bit, saublguantities.GCC defaults to
—mno—-powerpc64

If you specify both-mno—powerand—-mno—powerpg GCCwill use only the instructions in the com-
mon subset of both architectures plus some spatiatommon-mode calls, and will not use e
register Specifying both—-mpower and-mpowerpc permitsGCC to use aw instruction from either
architecture and to allouse of theviQ register; specify this for the MotorolaPC601
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—mnew-mnemonics

—mold—-mnemonics
Select which mnemonics to use in the generated assembler \6tte-mnew-mnemonics GCC
uses the assembler mnemonics defined for the PowerPC architédfithe-mold—mnemonicsit
uses the assembler mnemonics defined foP®&WER architecture. Instructiongefined in only one
architecture hae anly one mnemoniczCC uses that mnemonic irrespeetid which of these options
is specified.

GCC defaults to the mnemonics appropriate for the architecture in $gecifying—mcpu=cpu_type
sometimes werrides the value of these option. Unless you are building a cross—cqmpileshould
normally not specify eithermnew—mnemonicsor -mold—-mnemonics but should instead accept the
default.

—-mcpu=cpu_type
Set architecture type, gister usage, choice of mnemonics, and instruction scheduling parameters for
machine typecpu_type Supported values focpu_typeare 401, 403 405 405fp, 440, 440fp, 505
601, 602 603 603e 604, 604¢e 620, 630, 740, 740Q 745Q 750, 801, 821, 823 860, 970, 854Q com-
mon, ec603e G3, G4, G5, power, power2, power3, powerd, powers, powerpc, powerpcé4 rios,
riosy, rios2, rsc, andrs64a

—mcpu=commonselects a completely generic procesgbode generated under this option will run
on ary POWERor PowerPC processoGCC will use only the instructions in the common subset of
both architectures, and will not use tki€ register. GCC assumes a generic processor model for
scheduling purposes.

—mcpu=power, —mcpu=power2, —-mcpu=powerpg and —-mcpu=powerpc64 specify generic
POWER POWERZ pure 32-bit PwerPC (i.e., noMPC601), and 64-bit PowerPC architecture machine
types, with an appropriate, generic processor model assumed for scheduling purposes.

The other options specify a specific processtode generated under those options will run best on
that processoend may not run at all on others.

The —-mcpu options automatically enable or disable the following optiensaltivec, —-mhard-float,
—mmfcrf, —mmultiple, —mnew-mnemonics —mpower, —mpower2, —mpowerpc64 -mpow-
erpc—gpopt, —-mpowerpc—gfxopt, —-mstring. The particular options set for yaparticular CPU will

vary between compiler versions, depending on what setting seems to produce optimal code for that
CPU; it doesnt necessarily reflect the actual haate’s capabilities. Ifyou wish to set an indidual

option to a particular value, you may specify it after thecpu option, likk —mcpu=970
—mno-altivec.

On AIX, the—-maltivec and—mpowerpc64options are not enabled or disabled by-thepu option at
present, sincalX does not hee full support for these optionsrou may still enable or disable them
individually if you're sure it'll work in your environment.

—-mtune=cpu_type
Set the instruction scheduling parameters for machine dppetype but do not set the architecture
type, register usage, or choice of mnemonics;-@mspu=cpu_typewould. The same values for
cpu_typeare used formtune as for-mcpu. If both are specified, the code generated will use the
architecture, registers, and mnemonics setrhgpu, but the scheduling parameters setioytune.

—maltivec

—mno-altivec
Generate code that uses (does not use) édtivstructions, and also enable the use of built-in func-
tions that allw more direct access to the AltiVec instruction s&fu may also need to set
—mabi=altivec to adjust the curremBI with AltiVec ABI enhancements.

—mabi=spe
Extend the curremBl with SPE ABlextensions. Thigloes not change the deft ABI, instead it adds
the SPE ABlextensions to the curreABl.
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—mabi=no-spe
Disable BookesPE ABlextensions for the curremBl.

—misel=yes/no
—-misel
This switch enables or disables the generatid8Eif instructions.

—-mspezyes/no
-mspe
This switch enables or disables the generaticsP&simd instructions.

—-mfloat—-gprs=yes/single/double/no

—-mfloat-gprs
This switch enables or disables the generation of floating point operations on the general pgrpose re
isters for architectures that support it.

The argumenyesor singleenables the use of single-precision floating point operations.
The argumentloubleenables the use of single and double-precision floating point operations.
The argumenno disables floating point operations on the general purpose registers.

This option is currently onlyvailable on the MPC854x.

-m32

-m64
Generate code for 32-bit or 64-bit environments of DarwinsuR# targets (including GNU/Linux).
The 32-hit emironment sets int, long and pointer to 32 bits and generates code that ruysRom-an
erPC ariant. Theb4-hit evironment sets int to 32 bits and long and pointer to 64 bits, and generates
code for PowerPC64, as fempowerpc64

—mfull-toc

—mno—fp-in—toc

—mno-sum-in—-toc

—mminimal-toc
Modify generation of thdOC (Table Of Contents), which is created famery executable file. The
—mfull-toc option is selected by dafilt. Inthat caseGCC will allocate at least ongOC entry for
each unigue non-automati@anable reference in your progran&CC will also place floating-point
constants in th&OC. Howeve, only 16,384 entries arevalable in theTOC.

If you receve a Inker error message that saying youéaveflowed the gailable TOC space, you can
reduce the amount afoC space used with themno—fp—-in—toc and -mno-sum-in-toc options.
—-mno—fp-in—toc prevents GCC from putting floating-point constants in thdoC and
—mno-sum-in-tocforcesGCC to generate code to calculate the sum of an address and a constant at
run-time instead of putting that sum into theC. You may specify one or both of these options.
Each causesCCto produce very slightly slower and dgar code at the expense of conservig

space.

If you still run out of space in thBOC even when you specify both of these options, speeifymini-
mal-tocinstead. Thisption cause&CCto male anly oneTOC entry for eery file. When you spec-
ify this option,GCC will produce code that is slower and larger but which uses extremelyTliite
space. ¥u may wish to use this option only on files that contain less frequeretiyted code.

—maix64

-maix32
Enable 64-bitAlX ABI and calling covention: 64-bit pointers, 64-bibng type, and the infrastruc-
ture needed to support themdpecifying —maix64 implies —-mpowerpc64 and -mpowerpc, while
—maix32disables the 64—biBI and implies-mno—-powerpc64 GCCdefaults to-maix32

—mx|-compat
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—mno—xl-compat
Produce code that conforms more closelyBid XLC semantics when using AlX-compatibhel.
Pass floating-point arguments to prototyped functions beyond the regigteasa RSA) on the stack
in addition to argument FPR€0 not assume that most significant double in 128 bit long double
value is properly rounded when comparing values.

The AIX calling cowvention was extendedub not initially documented to handle an obscure K&R C
case of calling a function that takes the address ofgtsants with fewer arguments than declared.

AIX XL compilers access floating point arguments which do not fit iRg#efrom the stack when a
subroutine is compiled without optimization. Becauseags storing floating-point arguments on the
stack is indicient and rarely needed, this option is not enabled by default and only is necessary when
calling subroutines compiled ByX XL compilers without optimization.

-mpe
SupportiIBM RS/6000 SHParallel Environment(PE). Link an application written to use message pass-
ing with special startup code to enable the application to run. The system neBEhsstalled in the
standard location/(sr/lpp/ppe.pog/ or thespecsfile must be werridden with the-specs=option to
specify the appropriate directory location. Threrdlel Environment does not support threads, so the
—mpe option and the-pthread option are incompatible.

—malign—natural

—malign—power
On AIX, 32-bit Darwin, and 64-bit PowerPC GNU/Linux, the optiemalign—natural overrides the
ABI-defined alignment of lager types, such as floating-point doubles, on their natural size-based
boundary The option—malign—power instructsGCC to follow the ABI-specified alignment rules.
GCcCdefaults to the standard alignment defined inatiBie

On 64-bit Darwin, natural alignment is the default, anthlign—power is not supported.

—-msoft—float

—mhard-float
Generate code that does not use (uses) the floating-point registSofteiare floating point emula-
tion is provided if you use themsoft—float option, and pass the option@tCwhen linking.

—mmultiple

—mno-multiple
Generate code that uses (does not use) the load multiple word instructions and the store ordtiple w
instructions. Thesstructions are generated by default DWER systems, and not generated on
PaverPC systems. Do not usenmultiple on little endian PowerPC systems, since those instructions
do not work when the processor is in little endian mo@lee exceptions arePC740and 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 sa&e multiple registers and do small block mes. Theseénstructions are generated by aleit
on POWER systems, and not generated orwBdPC systems. Do not usenstring on little endian
PaverPC systems, since those instructions do ravkwhen 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 thistbase tiee
address of the calculated memory locatidmese instructions are generated byad#f If you use
—mno-update there is a small windw between the time that the stack pointer is updated and the
address of the pvous 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 instrlicéeas.
instructions are generated by default if hardware floating is used.

—mno-hit-align

—mbit-align
On System V.4 and embeddedaeoPC 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 buh$igned bit-fields of length 1 wuld
be aligned to a 4 byte boundary andéa &ze of 4 bytes. By usingmno—bit-align, the structure
would be aligned to a 1 byte boundary and be one byte in size.

—mno-strict-align

—mstrict-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-relocatable
On embedded PowerPC systems generate code thas dloes not allow) the program to be relo-
cated to a different address at runtime. If you useelocatable on ary module, all objects lingd
together must be compiled wittmrelocatable or -mrelocatable-lib.

—-mrelocatable-lib

—-mno-relocatable-lib
On embedded PowerPC systems generate code thas ddloes not allow) the program to be relo-
cated to a different address at runtime. Modules compiled-wittelocatable—lib can be linked with
either modules compiled withowimrelocatable and —mrelocatable-lib or with modules compiled
with the—mrelocatable options.

—mno-toc

-mtoc
On System V.4 and embeddedWeoPC systems do not (do) assume that register 2 contains a pointer
to a global area pointing to the addresses used in the program.

—milittle

—mlittle—endian
On System V.4 and embeddedieoPC systems compile code for the processor in little endian mode.
The—mlittle—endian 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—endianoption is the same asnbig.

—mdynamic—no-pic
On Darwin and Ma©S X systems, compile code so that it is not relocatable, but that its external ref-
erences are relocatable. The resulting code is suitable for applications, but not shared libraries.

—mprioritize-restricted—insns=priority
This option controls the priority that is assigned to dispatch-slot restricted instructions during the sec-
ond scheduling pass. Thegamentpriority takes the alue0/1/2to assigmo/highest/second-highest
priority to dispatch slot restricted instructions.

—-msched-costly-depdependence_type
This option controls which dependences are considered costly byghedaring instruction schedul-
ing. Theargumentdependence_typtakes one of the followingalues:no: no dependence is costly
all: al dependences are costlyue_store to loada tue dependence from store to load is costly
store_to_loadany dependence from store to load is cgstiymber any dependence which latepe=
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numberis costly.

—minsert-sched—-nopsscheme
This option controls which nop insertion scheme will be used during the second scheduliritheass.
argumentschemeakes one of the followingalues:no: Don't insert nops.pad Pad with nops an
dispatch group which hasagant issue slots, according to the schedulgduping. regroup_exact
Insert nops to force costly dependent insns into separate groups. Insert exactlyy asopsans
needed to force an insn to aangroup, according to the estimated processor groupingaber Insert
nops to force costly dependent insns into separate grdngsttnumbernops to force an insn to a
new group.

—mcall-sysv
On System V.4 and embeddedifeoPC systems compile code using callingventions that adheres
to the March 1995 draft of the System V Application Binary Interface, PowerPC processor supple-
ment. Thiss the default unless you configur@@C usingpowerpc—*—eabiaix

—mcall-sysv—-eabi
Specify both-mcall-sysvand—-meabioptions.

—mcall-sysv—noeabi
Specify both-mcall-sysvand—-mno-eabioptions.

—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.

—-mcall-gnu
On System V.4 and embedded PowerPC systems compile code for the Hurdbasydtem.

—-mcall-netbsd
On System V.4 and embedded PowerPC systems compile code for the NetBSD operating system.

—maix-struct-return
Return all structures in memory (as specified byatixeABI ).

—msvr4-struct-return
Return structures smaller than 8 bytes in registers (as specified DyRAABI).

—mabi=altivec
Extend the currenaBl with AltiVec ABI extensions. Thigloes not change the deft ABI, instead it
adds the AltiVe®BI extensions to the curreABl.

—mabi=no-altivec
Disable AltiVecABI extensions for the curreBl.

—mprototype

—mno-prototype
On System V.4 and embedded PowerPC systems assume that all catlakite \argument functions
are properly prototyped. Otherwise, the compiler must insert an instruction beéoyenen proto-
typed call to set or clear bit 6 of the condition codgster CR) to indicate whether floating poinak
ues were passed in the floating point registers in case the functinatalariable guments. Wh
—mprototype, only calls to prototyped variable argument functions will set or clear the bit.

-msim
On embedded PowerPC systems, assume that the startup module isioated0.0 and that the
standard C libraries al#sim.aandlibc.a. This is the dedult for powerpc—*-eabisim configura-
tions.

-mmvme
On embedded PowerPC systems, assume that the startup module isrt@leahd the standard C
libraries ardibmvme.aandlibc.a.
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-mads
On embedded ReerPC systems, assume that the startup module is catled and the standard C
libraries ardibads.aandlibc.a

—myellowknife
On embedded PowerPC systems, assume that the startup module isrt@lteahd the standard C
libraries ardibyk.aandlibc.a.

—mvxworks
On System V.4 and embedded PowerPC systems, specify that you are compiling foorks/sys-
tem.

-mwindiss
Specify that you are compiling for the WindISS simulation environment.

-memb
On embedded PowerPC systems, setPthe@_EMBbit in the ELF flags header to indicate thaabi
extended relocations are used.

-meabi

—-mno-eabi
On System M 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 specifica8etecting
—meabi means that the stack is aligned to an 8 byte bounddwmction __eabi is called to from
main to set up the eabi environment, and tmesdata option can use bott2 andrl3 to point to
two separate small data areaSelecting—-mno—eabi means that the stack is aligned to a 16 byte
boundarydo rot call an initialization function frormain , and the-msdataoption will only userl3
to point to a single small data areBhe —meabi option is on by default if you configurestCC using
one of thepowerpc*—*-eabi* options.

-msdata=eabi
On System V.4 and embeddedaRoPC systems, put small initializednst global and static data in
the .sdata2section, which is pointed to bygisterr2 . Put small initialized noneonst global and
static data in thesdata section, which is pointed to bygisterrl3 . Put small uninitialized global
and static data in thebsssection, which is adjacent to thedlatasection. The-msdata=eabioption
is incompatible with the-mrelocatable option. The—-msdata=eabioption also sets thememb
option.

—msdata=sysv
On System V.4 and embedded PowerPC systems, put small global and static datdatakection,
which is pointed to by gisterrl3 . Put small uninitialized global and static data in thlesssection,
which is adjacent to thesdatasection. The-msdata=sysvoption is incompatible with themrelo-
catableoption.

-msdata=default

-msdata
On System V.4 and embedded PowerPC systemsméabi is used, compile code the same as
—msdata=eabj otherwise compile code the same-assdata=sysv

-msdata—data
On System V.4 and embedded PowerPC systems, put small global and static datdatakection.
Put small uninitialized global and static data in #ilesssection. Donot use rgisterrl3 to address
small data howeer. This is the default behavior unless othersdataoptions are used.

—msdata=none

—mno-sdata
On embedded ReerPC systems, put all initialized global and static data indé section, and all
uninitialized data in theébsssection.
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-G num

On embedded ReerPC systems, put global and static items less than or equaitbytes into the
small data or bss sections instead of the normal data or bss s&gtidefault,numis 8. The—-G num
switch is also passed to the linkéxll modules should be compiled with the sant@numvalue.

—mregnames
—mno—-regnames

On System V.4 and embedded PowerPC systems do (do not) gistiér@ames in the assembly lan-
guage output using symbolic forms.

—mlongcall
—mno-longcall

Default to making all function calls indirectlysing a rgister so tat functions which reside further
than 32 mgabytes (33,554,432 bytes) from the current location can be called. This setting can be
overridden by theshortcall function attribute, or bytpragma longcall(0)

Some linkers are capable of detecting out-of-range calls and generating glue code orCiéhibge
systems, long calls are unnecessary and generate slower code. As of this writiig, lthker can
do this, as can theNuU linker for PaverPC/64. ltis planned to add this feature to taRU linker for
32-bit PowerPC systems as well.

On Darwin/PPC system#pragma longcall will generate “jbsr callee, L42", plus dbranch
island’ (glue code). The tavtamget addresses represent the callee and the “branch islding’ Dar-
win/PPC linler will prefer the first address and generate a “bl calieghe PPC“ bl i nstruction will
reach the callee directly; otherwise, the linker will genetbaté.42" to call the “branch island’ The
“branch island'is appended to the body of the calling function; it computes the full 32-bit address of
the callee and jumps to it.

On Mach-O (Darwin) systems, this option directs the compiler emit to the glugefgrdirect call,
and the Darwin linker decides whether to use or discard it.

In the future, we may causaCCto ignore all longcall specifications when the linker is known to gen-
erate glue.

—pthread

Adds support for multithreading with thpthreadslibrary. This option sets flags for both the prepro-
cessor and linker.

S/390 and zSeries Options
These are them options defined for the S/390 and zSeries architecture.

—mhard-float
—msoft—float

Use (do not use) the hardve floating-point instructions and registers for floating-point operations.
When -msoft-float is specified, functions itibgcc.awill be used to perform floating-point opera-
tions. When-mhard-float is specified, the compiler generategE floating-point instructionsThis

is the default.

—mbackchain
—mno-backchain

gcc-4.0.3

Store (do not store) the address of the calleame as backchain pointer into the caetack frame.

A backchain may be needed to alldehugging using tools that do not understamaARF-2 call
frame information.When—mno-packed-stackis in efect, the backchain pointer is stored at the bot-
tom of the stack frame; whempacked-stackis in efect, the backchain is placed into the topmost
word of the 96/160 byte registeneaaea.

In general, code compiled witi-mbackchain is call-compatible with code compiled with
—mmo-backchain howeve, use of the backchain for debugging purposes usually requires that the
whole binary is built with -mbackchain. Note that the combination of-mbackchain,
—mpacked-stack and —mhard-float is not supported. In order to build a linux kernel use
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—msoft—float.

The default is to not maintain the backchain.

—mpacked-stack
—mno—-packed-stack
Use (do not use) the packed stack laydhen—mno—packed-stackis specified, the compiler uses
the all fields of the 96/160 bytegister sae aea only for their default purpose; unused fields stikk tak
up stack spaceWhen-mpacked-stackis specified, register ga dots are densely packed at the top
of the r@ister sae aea; unused space is reused for other purposes, allowing for more efficient use of
the available stack spaceHowever, when—mbackchainis also in effect, the topmost word of theea
area is alays used to store the backchain, and the return address registesyis sdved two words
below the backchain.

As long as the stack frame backchain is not used, code generatetmpiticked—stackis call-com-

patible with code generated wittmno—packed-stack Note that some non-FSF releasesGafC

2.95 for S/390 or zSeries generated code that uses the stack frame backchain at run time, not just for
delugging purposesSuch code is not call-compatible with code compiled withpacked-stack

Also, note that the combination eimbackchain, -mpacked-stackand -mhard-float is not sup-

ported. Inorder to build a linux kernel usamsoft—float.

The default is to not use the packed stack layout.

—-msmall-exec

-mno-small-exec
Generate (or do not generate) code usindpthe instruction to do subroutine calls. This onlpnks
reliably if the total gecutable size does nokaeed 64k. The default is to use thasr instruction
instead, which does notVmthis limitation.

-m64

-m31
When-m31is specified, generate code compliant to the GNU/Linux for SEE0 When-m64 is
specified, generate code compliant to the GNU/Linux for zSases This allovs GCCin particular
to generate 64-bit instructiongzor the s390tamgets, the default ism31, while the s390xtargets
default to—-m64.

—-mzarch

-mesa
When-mzarch is specified, generate code using the instructioagahle on z/Architecture When
—mesais specified, generate code using the instructivaitadlle onESA/390 Note that-mesais not
possible with-m64. When generating code compliant to the GNU/Linux for S/830Q the default is
—-mesa When generating code compliant to the GNU/Linux for zSexi#sthe default is-mzarch.

-mmvcle

—mno-mvcle
Generate (or do not generate) code usingntiele instruction to perform block nves. When
—mno-mvcleis specified, use mvc loop instead. This is the default.

—mdebug

—mno-debug
Print (or do not print) additional debug information when compiling. The default is to not prirg deb
information.

—march=cpu-type
Generate code that will run @pu-type which is the name of a system representing a certain proces-
sor type. Possible values fopu-typeare g5, g6, z90Q and z99Q When generating code using the
instructions wailable on z/Architecture, the default ismarch=z90Q Otherwise, the default is
—march=g5.
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—mtune=cpu-type
Tune tocpu-typeeveaything applicable about the generated code, except foaBhend the set of
awailable instructions. The list afpu-typevalues is the same as femarch. The default is thealue
used for-march.

—mtpf-trace

—mno-tpf-trace
Generate code that adds (does not addPi OSspecific branches to trace routines in the operating
system. Thioption is of by default, &en when compiling for th&PF OS

-mfused-madd

-mno-fused-madd
Generate code that uses (does not use) the floating point multiply and accumulate instrlicéeas.
instructions are generated by default if hardware floating point is used.

-mwarn—-framesizesframesize
Emit a warning if the current function exceeds theegiframe size. Because this is a compile time
check it doesrt’'need to be a real problem when the program riinis. intended to identify functions
which most probably cause a staclerflow. It is useful to be used in an environment with limited
stack size e.g. the linux kernel.

—mwarn—-dynamicstack
Emit a warning if the function calls alloca or uses dynamically sized ariiyis.is generally a bad
idea with a limited stack size.

—mstack—guard=stack-guard

—-mstack-sizestack-size
These argumentsvadys hare 1 be sed in conjunctionlf they are present the s390 back end emits
additional instructions in the function prologue which trigger a trap if the stack sitaclsguard
bytes abwe the stack-size(remember that the stack on s390 growsyrdeard). Theseoptions are
intended to be used to help debugging staekflow problems. Theadditionally emitted code cause
only little overhead and hence can also be used in productiensfiétems without greater perfor
mance dgradation. Thegiven values hge 0 be eact powers of 2 andtack-sizehas to be greater
thanstack-guard In order to be efficient the extra code makes the assumption that the stack starts at
an address aligned to the valueegiby stack-size

SHOptions
These-m options are defined for ttg&H implementations:

-ml
Generate code for thgHL

-m2
Generate code for thgH2

-m2e
Generate code for the SH2e.

-m3
Generate code for thgH3,

-m3e
Generate code for the SH3e.

—m4-nofpu
Generate code for thlgH4 without a floating-point unit.

—md4-single-only
Generate code for thlgH4 with a floating-point unit that only supports single-precision arithmetic.
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—md-single

Generate code for thlgH4 assuming the floating-point unit is in single-precision mode by default.
-m4

Generate code for thgH4.
—mda-nofpu

Generate code for the SH4al-dsp, or for a SH4a in such a way that the floating-point unit is not used.
—mda-single-only

Generate code for the SH4a, in suchay that no double-precision floating point operations are used.
—-mda-single

Generate code for the SH4a assuming the floating-point unit is in single-precision mode by default.

-méda
Generate code for the SH4a.

-m4al
Same as-m4a—nofpu, except that it implicitly passesdsp to the assemblerGCC doesnt generate
anyDSPinstructions at the moment.

-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 boundarie®ote that this changes the calling eemtions, and thus some
functions from the standard C library will not work unless you recompile it first-witthalign.
—-mrelax
Shorten some address references at link time, when possible; uses the linketrefation
—mbigtable
Use 32-bit offsets iswitch tables. Thelefault is to use 16-bit offsets.
-mfmovd
Enable the use of the instructibmovd .
—mhitachi
Comply with the calling corentions defined by Renesas.
—mrenesas

Comply with the calling corentions defined by Renesas.

—mno-renesas
Comply with the calling corentions defined foGCC before the Renesas a@ntions were aailable.
This option is the default for all targets of tig toolchain except fosh-symbianelf

—mnomacsae
Mark theMAQregister as call-clobberedsem if —mhitachi is given.
—Mmieee
Increase IEEE-compliance of floating-point code.
—-misize
Dump instruction size and location in the assembly code.
—mpadstruct

This option is deprecatedt pads structures to multiple of 4 bytes, which is incompatible witiskhe
ABI.
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—-mspace
Optimize for space instead of speed. Implied-Bs.

—mprefergot
When generating position-independent code, emit function calls using the Global Offset Table instead
of the Procedure Linkage Table.

—-musermode
Generate a library function call tovalidate instruction cache entries, after fixing up a trampoline.
This library function call doeshassume it can write to the whole memory address spHuis. is the
default when the target #h—*—linux*

SPARQOptions
These-m options are supported on tBEARC:

—mno—app-regs
—mapp-regs
Specify—-mapp-regsto generate output using the global registers 2 through 4, whidm®RE€ SVR4
ABI reserves for applications. This is the default.

To be fully SVR4 ABI compliant at the cost of some performance loss, spenifyo—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

-msoft—float
Generate output containing library calls for floating poiMarning: the requisite libraries are not
awailable for allSPARCtargets. Normallythe facilities of the machingusual C compiler are usedjtb
this cannot be done directly in cross—compilatidou must male your own arrangements to pide
suitable library functions for cross—compilation. The embeddegetasparc—*—aout and spar-
clite—*—* do provide software floating point support.

—msoft—float changes the calling ceention in the output file; therefore, it is only useful if you com-
pile all of a program with this option. In particulafou need to compiléibgcc.a the library that
comes withGCC, with -msoft—floatin 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 quaakav(long double) floating point instructionghe
functions called are those specified in #8RC ABI. This is the default.

As of this writing, there are nBPARCimplementations that ke hardware support for the quadend
floating point instructions.They al invoke a tap handler for one of these instructions, and then the
trap handler emulates the effect of the instructiBecause of the trap handlerethead, this is much
slower than calling thaBl library routines. Thus themsoft—-quad-floatoption is the default.

—mno-unaligned-doubles
—munaligned—-doubles
Assume that doubles &8 tyte alignment. This is the default.

With —munaligned—-doubles GCC assumes that doublesviea8 lyte alignment only if thg are con-

tained in another type, or if théiavean absolute address. Otherwise, it assumeshhee4 byte
alignment. Specifyinghis option &oids 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.
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—-mno—faster—structs

—-mfaster—structs
With —mfaster—structs, the compiler assumes that structures shouick & kyte alignment. This
enables the use of pairsldid andstd instructions for copies in structure assignment, in place of
twice as may Id andst pairs. Havever, the use of this changed alignment directly violates the
SPARC ABI. Thus, its intended only for use on g@ts where the deloper acknowledges that their
resulting code will not be directly in line with the rules of .

—mimpure—text
—mimpure—text, used in addition te-shared tells the compiler to not pasg textto the linker when
linking a shared object. Using this option, you can link position-dependent code into a shared object.

—mimpure—text suppresses the “relocations remain against allocatalilerdn-writable sections’
linker error messagetowever, the necessary relocations will trigger copy—on—write, and the shared
object is not actually shared across procesbesead of using-mimpure—-text, you should compile

all source code withfpic or —fPIC.

This option is only @ailable on SunOS and Solaris.

—mcpu=cpu_type
Set the instruction set, register set, and instruction scheduling parameters for machipel tiyse
Supported values farpu_typearev7, cypress v8, supersparg sparclite, f930, f934, hypersparc,
sparclite86x, sparclet, tsc701, v9, ultrasparc, and ultrasparc3.

Default instruction scheduling parameters are used dtwreg that select an architecture and not an
implementation. Thesarev7, v8, sparclite, sparclet, vo.

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

V7. cypress

v8: supersparc, hypersparc
sparclite: 930, f934, sparclite86x
sparclet: tsc701

v9: ultrasparc, ultrasparc3

By default (unless configured otherwis€);C generates code for the V7 variant of 8fRCarchi-
tecture. Vith —mcpu=cypress the compiler additionally optimizes it for the Cypr&ss7C602chip,
as used in the SIRCStation/SPARCSeer 3xx series.This is also appropriate for the olderARC-
Station 1, 2|PX etc.

With —mcpu=v8, GCC generates code for the V8 variant of 8ARCarchitecture. Thenly differ-
ence from V7 code is that the compiler emits the integer multiply and intedgs dlistructions which
exist in SPARC-V8but not in SPARC-V7 With -mcpu=supersparg the compiler additionally opti-
mizes it for the SuperSPARC chip, as used in the SPARCStation 10, 1000 and 2000 series.

With —mcpu=sparclite, GCC generates code for the SPARCIite variant of $f&RC architecture.
This adds the integer multiplinteger divide step and scaffs( ) instructions which exist in R-
Clite but not inSPARC-V7 With —mcpu=f93Q the compiler additionally optimizes it for the Fujitsu
MB86930chip, which is the original SPARCIite, with m®U. With -mcpu=f934 the compiler addi-
tionally optimizes it for the FujitsmB86934chip, which is the more recent SPARClite wiihU.

With -mcpu=sparclet GCC generates code for the ARClet variant of theSPARCarchitecture. This

adds the integer multiplynultiply/accumulate, integer divide step and sdés () instructions which

exist in SPARClet but not iIBPARC-V7 With -mcpu=tsc701 the compiler additionally optimizes it
for theTEMIC SPARCIet chip.

With -mcpu=v9, GCC generates code for the Vanant of theSPARCarchitecture. Thiadds 64-bit
integer and floating-point m@ instructions, 3 additional floating-point condition codgistrs and
conditional mee instructions. Wh —mcpu=ultrasparc, the compiler additionally optimizes it for the
Sun UltraSPARC I/1l chipsWith —mcpu=ultrasparc3, the compiler additionally optimizes it for the
Sun UltraSPARGII chip.
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—-mtune=cpu_type
Set the instruction scheduling parameters for machinedypetype but do not set the instruction set
or register set that the optieimcpu=cpu_typewould.

The same alues for-mcpu=cpu_typecan be used formtune=cpu_type but the only useful alues
are those that select a particular cpu implementafidrose arecypress supersparg hypersparc,
f930, f934, sparclite86x, tsc701, ultrasparc, and ultrasparc3.

-mv8plus

—mno-v8plus
With -mv8plus, GCC generates code for tI'FARC-V8+ ABI. The difference from the V&BI is that
the global and out registers are considered 64-bit withés is enabled by default on Solaris in 32-bit
mode for allSPARC-V9processors.

-mvis

—mno-vis
With —mvis, GCC generates code that takes advantage of the UltraSPARC Visual Instruction Set
extensions. Thelefault is-mno-vis.

These-m options are supported in addition to thexabm SPARC-V9processors in 64-bit environments:

—mlittle—endian
Generate code for a processor running in little-endian mtids.only available for a fev configura-
tions and most notably not on Solaris and Linux.

-m32

-m64
Generate code for a 32-bit or 64-bivigonment. The32-bit evironment sets int, long and pointer
to 32 bits. The 64-bit environment sets int to 32 bits and long and pointer to 64 bits.

—-mcmodel=medlow
Generate code for the Mediumiuaode model: 64-bit addresses, programs must bedinkthe lav
32 bits of memory Programs can be statically or dynamically linked.

—-mcmodel=medmid
Generate code for the Medium/Middle code model: 64-bit addresses, programs must be linked in the
low 44 hits of memorythe text and data segments must be less than 2GB in size and theychetiat se
must be located within 2GB of the text segment.

—mcmodel=medany
Generate code for the Medium/Anywhere code model: 64-bit addresses, programs magdtsaylink
where in memorythe text and data gments must be less than 2GB in size and the data segment must
be located within 2GB of the text segment.

—mcmodel=embmedany
Generate code for the MediumAAmhere code model for embedded systems: 64-bit addresses, the
text and data ggments must be less than 2GB in size, both starting anywhere in memory (determined
at link time). The global @gister%g4 points to the base of the dataysent. Programare statically
linked andPIC is not supported.

—-mstack-bias

—-mno-stack-bias
With —-mstack-bias GCC assumes that the stack pointrd frame pointer if present, arefsdt by
—2047 which must be added back when making stack frame referéfuess the default in 64-bit
mode. Otherwisegssume no such offset is present.

These switches are supported in addition to theeabo Solaris:

-threads
Add support for multithreading using the Solaris threads librahjis option sets flags for both the
preprocessor and liek This option does not affect the thread safety of object code produced by the
compiler or that of libraries supplied with it.
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—pthreads
Add support for multithreading using tieSIX threads library This option sets flags for both the
preprocessor and liek This option does not f&fct the thread safety of object code produced by the
compiler or that of libraries supplied with it.

Options for System V

These additional options argadable on System V Release 4 for compatibility with other compilers on
those systems:

-G Create a shared object. It is recommended-thambolic or —sharedbe used instead.

—Qy
Identify the \ersions of each tool used by the compilera.ident assembler direaté in the output.
Refrain from addingident  directives to he output file (this is the default).

-YP,dirs
Search the directoriafirs, and no others, for libraries specified with

=Ym,dir
Look in the directongdir to find the M4 preprocessoihe assembler uses this option.

TMS320C3x/C4x Options
These-m options are defined for TMS320C3x/C4x implementations:

—mcpu=cpu_type
Set the instruction set, register set, and instruction scheduling parameters for machipel tiyse
Supported values fapu_typearec30, c31, ¢32 c40 and c44 The default i40to generate code for
the TMS320C40

—mbig—-memory
—mbig
—msmall-memory
—-msmall
Generates code for the big or small memory modéle small memory model assumed that all data
fits into one 64K wrd page. At run-time the data pa@®) regster 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 gery direct memory access.

-mbk
—-mno-bk
Allow (disallow) allocation of general integer operands into the block count regjister

-mdb

-mno-db
Enable (disable) generation of code using decrement and branch, DBcond(D), instructions. This is
enabled by default for the C4X0 be on he safe side, this is disabled for the C3x, since the maximum
iteration count on the C3x is 2°{23 + 1}ybwho iterates loops more than 2°{23} times on the C3x?).
Note thatGCCwill try to reverse a loop so that it can utilize the decrement and branch instruetton, b
will give wp if there is more than one memory reference in the loop. Thus a loop where the loop
counter is decremented can generate slightly mdi@est code, in cases where tRETB instruction
cannot be utilized.

—mdp-isr-reload

—mparanoid
Force theDP register to be sad on entry to an interrupt service routinksR), reloaded 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 thieregister say within an object library.
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—mmpyi

—mno-mpyi
For the C3x use the 24-hitPYI 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 thenmpyi 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 cowert a floating point value to an irger value chooses the nearest
integer less than or equal to the floating point value rather than to the neargst ifks if the float-
ing point number is rygtive, the result will be incorrectly truncated an additional code is necessary to
detect and correct this cas&his option can be used to disable generation of the additional code
required to correct the result.

-mrptb

—mno-rptb
Enable (disable) generation of repeat block sequences usimPigeinstruction for zero werhead
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 thewerhead
required to see and restore th&C, RS, and RE registers. Thigs enabled by default withO2.

—mrpts=count

—mno-rpts
Enable (disable) the use of the single instruction repeat instriR®ioa If a repeat block contains a
single instruction, and the loop count can be guaranteed to be less thalug#tteount GCC will emit
aRPTSinstruction instead of RPTB. If no value is specified, thenRPTSwill be emitted gen if the
loop count cannot be determined at compile tildete that the repeated instruction faliag RPTS
does not hee © be eloaded from memory each iteration, thus freeing ugctigbuses for operands.
However, snce interrupts are blocked by this instruction, it is disabled by default.

—mloop-unsigned

—mno-loop-unsigned
The maximum iteration count when usiR§TSandRPTB (andDB on the C40) is 27{31 + 1} since
these instructions test if the iteration count igaige © terminate the loop. If the iteration count is
unsigned there is a possibility than the 2°{31 + 1} maximum iteration count maycbeded. This
switch allows an unsigned iteration count.

-mti
Try to emit an assembler syntax that theassembler (asm30) is happith. Thisalso enforces com-
patibility with the API employed by theTl C3x C compiler For example, long doubles are passed as
structures rather than in floating point registers.

—mregparm

—mmemparm
Generate code that uses registers (stack) for passing arguments to fuitidesault, arguments are
passed in registers where possible rather than by pushing arguments on to the stack.

—mparallel-insns
—mno-parallel-insns
Allow the generation of parallel instructions. This is enabled by default@th

—mparallel-mpy

—mno-parallel-mpy
Allow the generation of MPYIADD and MPYIISUB parallel instructions, pvided —mparal-
lel-insnsis also specified. These instructionyddght register constraints which can pessimize the
code generation of large functions.

V850 Options
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These-m options are defined for V850 implementations:

—mlong-calls

—mno-long-calls
Treat all calls as being famay (near). Ifcalls are assumed to bar favay, the compiler will alvays
load the functions address up into a registed call indirect through the pointer.

—-mno-ep
-mep
Do not optimize (do optimize) basic blocks that use the sama puadeter 4 or more times to cgp
pointer into theep register and use the shortestd andsst instructions. The-mep option is on by
default if you optimize.

—mno-prolog—function

—mprolog—function
Do not use (do usekternal functions to s& and restore registers at the prologue and epilogue of a
function. Theexternal functions are sleer, but use less code space if more than one functioes sa
the same number ofgisters. The-mprolog—function option is on by default if you optimize.

—-mspace
Try to make the code as small as possible. At present, this just turns onntkp and -mpro-
log—function options.

-mtda=n
Put static or global variables whose siza g/tes or less into the §rdata area that gésterep points
to. Thetiny 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 thgister gp
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.

—mapp-regs
This option will cause r2 and r5 to be used in the code generated by the comipiBesetting is the
default.

—-mno-app-regs
This option will cause r2 and r5 to be treated as fixed registers.

-mv850el

Specify that the target processor is the V850E1. The preprocessor consta@f)el and
__v850e__will be defined if this option is used.

—mv850e
Specify that the tget processor is the V850E. The preprocessor consta®50e_ will be defined
if this option is used.

If neither—-mv850nor—-mv850enor -mv850elare defined then a default target processor will be cho-
sen and the relant __v850* __ preprocessor constant will be defined.

The preprocessor constantsv850and___v851 are alays defined, rgardless of which processor
variant is the target.
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—mdisable—callt
This option will suppress generation of ©&LLT instruction for the v850e and v850elviles of the
v850 architecture. The default+snno—disable—calltwhich allows theCALLT instruction to be used.

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

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

-mgnu
Do output those jump instructions, on the assumption that you will assemble w&Nthessembler.

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

x86—-64 Options

These are listed under

Xstormy16 Options

These options are defined for Xstormy16:

-msim
Choose startup files and linker script suitable for the simulator.

Xtensa Options
These options are supported for Xtensa targets:

—mconst16

—mno—const16
Enable or disable use &FONST16instructions for loading constanalues. TheCONST16instruc-
tion is currently not a standard option frorensilica. Whenenabled, CONST16instructions are
always used in place of the standar82R instructions. Thause of CONST16is enabled by defilt
only if the L32R instruction is not zailable.

-mfused-madd

-mno-fused-madd
Enable or disable use of fused multiply/add and multiply/subtract instructions in the floating-point
option. Thishas no effect if the floating-point option is not also enabled. Disabling fused multi-
ply/add and multiply/subtract instructions forces the compiler to use separate instructions for the mul-
tiply and add/subtract operations. This may be desirable in some cases whegE&#&4—-compli-
ant results are required: the fused multiply add/subtract instructions do not round the intermediate
result, thereby producing results witiorebits of precision than specified by ti#EE standard. Dis-
abling fused multiply add/subtract instructions also ensures that the program output is nge gensiti
the compilers ability to combine multiply and add/subtract operations.

—-mtext-section-literals

—-mno—text-section-literals
Control the treatment of literal pools. The defaultisno-text—section-literals which places liter
als in a separate section in the output filehis allows the literal pool to be placed in a data
RAM/ROM, and it also allows the linkr to combine literal pools from separate object files to vemo
redundant literals and impre cde size.With —mtext—section-literals the literals are interspersed
in the text section in order te@&p them as close as possible to their references. This may be necessary
for large assembly files.

—mtarget-align

—mno-target-align
When this option is enable@CcCinstructs the assembler to automatically align instructions to reduce
branch penalties at the expense of some code deriy assembler attempts to widen density

gcc-4.0.3 2006-04-20 131



GCC(1)

gcc-4.0.

GNU GCC(1)

instructions to align branch targets and the instructions following call instructibtisere are not
enough preceding safe density instructions to align a target, no widening will be perforhreed.
default is—mtarget-align. These options do not affect the treatment of auto-aligned instructiens lik
LOOR which the assembler will abys align, either by widening density instructions or by inserting
no-op instructions.

—mlongcalls

—mno-longcalls
When this option is enabledCC instructs the assembler to translate direct calls to indirect calls
unless it can determine that the target of a direct call is in the range allowed by the call instruction.
This translation typically occurs for calls to functions in other source fapgcifically the assembler
translates a dired@ALL instruction into anL32R followed by aCALLX instruction. Thedefault is
—mno-longcalls This option should be used in programs where the call target can potentially be out
of range. This option is implemented in the assemhtarthe compilerso the assembly code gener
ated byGCCwill still show direct call instructions———look at the disassembled object code to see the
actual instructionsNote that the assembler will use an indirect call faryecross-file call, not just
those that really will be out of range.

zSeries Options
These are listed under

Options for Code Generation Corentions
These machine-independent options control the interfacemions used in code generation.

Most of them hee both positve and neyaive forms; the ngative form of —ffoo would be—fno—foo. In the
table belav, only one of the forms is listed——-the one which is not thawef You can figure out the other
form by either removingo- or adding it.

—fbounds-check
For front-ends that support it, generate additional code to check that indices used to access arrays are
within the declared range. This is currently only supported by tve aa Fortran 77 front-ends,
where this option defaults to true and false respeygti

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

—fwrapv
This option instructs the compiler to assume that signed arithmadiftowv of addition, subtraction
and multiplication wraps around using twos-complement representation. This flag enables some opti-
mizations and disables others. This option is enabled by default fontéalat—end, as required by
the Jaa language specification.

—fexceptions
Enable exception handling. Generates extra code needed to gmpagptions. Br some tagets,
this impliesGCC will generate frame unwind information for all functions, which can produce signifi-
cant data sizeverhead, although it does not affegeeution. If you do not specify this optioigCC
will enable it by default for languagesdilC+which normally require exception handling, and disable
it for languages lik C that do not normally require itHowever, you may need to enable this option
when compiling C code that needs to interoperate properly witbp&ion handlers written in+€
You may also wish to disable this option if you are compiling oldepégrams that dohuse ecep-
tion handling.

—fnon—call-exceptions
Generate code that allows trapping instructions toatleaeptions. Notehat this requires platform-
specific runtime support that does not exisrgwvhere. Morewer, it only allows trappinginstructions
to throw exceptions, i.e. memory references or floating point instructitirdoes not aller exceptions
to be thrown from arbitrary signal handlers suclSE3ALRM
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—funwind-tables
Similar to—fexceptions except that it will just generate ymeeded static data, but will not affect the
generated code in wother way. You will normally not enable this option; instead, a language proces-
sor that needs this handling would enable it on your behalf.

—fasynchronous—unwind-tables
Generate unwind table in dwarf2 format, if supported by target machime.table is exact at each
instruction boundaryso it an be used for stack unwinding from asynchroneeste (such as deig-
ger or garbage collector).

—fpcc—struct-return
Return ‘short” struct andunion vaues in memory lik longer ones, rather than irgisters. This
cornvention is less efficient, but it has the advantage of allowing intercallability between GCC-com-
piled files and files compiled with other compilers, particularly the Portable C Compiler (pcc).

The precise carention for returning structures in memory depends on tlyetaonfiguration macros.
Short structures and unions are those whose size and alignment match that of some integer type.

Warning: code compiled with thefpcc—struct-return switch is not binary compatible with code
compiled with the-freg—struct-return switch. Useit to conform to a non-default application binary
interface.

—freg—struct-return
Returnstruct andunion values in rgisters when possible. This is more efficient for small struc-
tures than-fpcc—struct-return.

If you specify neither-fpcc—struct-return nor —freg—struct-return, GCC defaults to whicheer
convention is standard for the wat. If there is no standard oammtion, GCC defaults to
—fpcc—struct-return, except on targets whei@CcC is the principal compilerin those cases, we can
choose the standard, and we chose the more efficient register return adternati

Warning: code compiled with thefreg—struct-return switch is not binary compatible with code
compiled with the-fpcc—struct-return switch. Uset to conform to a non-default application binary
interface.

—fshort-enums
Allocate to anenum type only as manbytes as it needs for the declared range of possilies.
Specifically theenum type will be equiaent to the smallest integer type which has enough room.

Warning: the —fshort-enumsswitch cause§CCto generate code that is not binary compatible with
code generated without that switch. Use it to conform to a non-default application binary interface.

—fshort—double
Use the same size fdpbuble as forfloat

Warning: the —-fshort—-double switch causesSCCto generate code that is not binary compatible with
code generated without that switch. Use it to conform to a non-default application binary interface.

—fshort-wchar
Override the underlying type favchar_t to beshort unsigned intinstead of the default for the tar
get. Thisoption is useful for building programs to run unééNE.

Warning: the —fshort-wchar switch causeSCCto generate code that is not binary compatible with
code generated without that switch. Use it to conform to a non-default application binary interface.

—fshared—data
Requests that the data and noonst variables of this compilation be shared data rather thaateri
data. Thedistinction makes sense only on certain operating systems, where shared data is shared
between processes running the same program, whiktgdata exists in one cpper process.
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—fno—common
In C, allocate een uninitialized global ariables in the data section of the object file, rather than-gener
ating them as common block§ his has the effect that if the same variable is declared (without
extern ) in two dfferent compilations, you will get an error when you link thehhe only reason
this might be useful is if you wish to verify that the program wirkvon other systems whichwadys
work this way.

—fno-ident
Ignore thettident directive.
—finhibit-size—directive
Don't output a.size assembler direaté, or anything else that would cause trouble if the function is

split in the middle, and the whalves are placed at locatiorar fapart in memoryThis option is used
when compilingertstuf.c; you should not need to use it for anything else.

—fverbose—asm
Put extra commentary information in the generated assembly code &itmasre 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—asmthe default, causes th&te information to be omitted and is useful when com-
paring two assembler files.

—fpic
Generate position-independent coa& suitable for use in a shared libraffysupported for the tar
get machine. Such code accesses all constant addresses through a global offseOtabléhe
dynamic loader resolves tl&OT entries when the program starts (the dynamic loader is not part of
GCGC it is part of the operating system). If tk&OT size for the linked»ecutable exceeds a machine-
specific maximum size, you get an error message from the linker indicatingfltatioes not wrk;
in that case, recompile withfPIC instead. (Thesenaximums are 8k on th@PARCand 32k on the
m68k andrS/6000 The 386 has no such limit.)

Position-independent code requires special support, and thereddke wnly on certain machines.
For the 386,GCC supportsPIC for System V ht not for the Sun 386i. Code generated forithe
RS/6000is aways position—-independent.

~-fPIC
If supported for the tget machine, emit position-independent code, suitable for dynamic linking and
avading ary limit on the size of the global offset table. This option makes a difference on the m68k,
PowerPC an&PARC

Position-independent code requires special support, and therefore works only on certain machines.
—fpie
—fPIE
These options are similar tefpic and —fPIC, but generated position independent code can be only
linked into eecutables. Usuallghese options are used whepie GCC option will be used during
linking.
—ffixed-reg
Treat the register nameeg as a fixed register; generated code shouldeneefer to it (except perhaps
as a stack pointgframe pointer or in some other fixed role).

reg must be the name of agister The register names accepted are machine-specific and are defined
in theREGISTER_NAMES®acro in the machine description macro file.

This flag does not va a regdive form, because it specifies a three-way choice.

—fcall-used-reg
Treat the register nameeg as an allocable register that is clobbered by function cilisay be allo-
cated for temporaries oaxiables that do notvé across a call. Functions compiled this way will not
save and restore the registesg.
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It is an error to used this flag with the frame pointer or stack poibiss of this flag for other gis-
ters that hee fixed pervasve roles in the maching’'execution model will produce disastrous results.

This flag does not lva a regdive form, because it specifies a three-way choice.

—fcall-saved-reg

Treat the register nameaeg as an allocable registerved by functions. Itmay be allocatedven for
temporaries or variables thatdi across a call.Functions compiled this way will ga aad restore the
registerreg if they use it.

It is an error to used this flag with the frame pointer or stack poibiss of this flag for other gis-
ters that hee fixed pervasve roles in the maching’execution model will produce disastrous results.

A different sort of disaster will result from the use of this flag forgéster in which function alues
may be returned.

This flag does not va a regdive form, because it specifies a three-way choice.

—fpack-struct[=n]

Without a alue specified, pack all structure members together without holes. When a value is speci-
fied (which must be a small power of two), pack structure members according to this value, represent-
ing the maximum alignment (that is, objects withaddif alignment requirements larger than this will

be output potentially unaligned at the next fitting location.

Warning: the —fpack-struct switch cause§CCto generate code that is not binary compatible with
code generated without that switcAdditionally, it makes the code suboptimallse it to conform to
a non-default application binary interface.

—finstrument—functions

Generate instrumentation calls for entry arid #® functions. Just after function entry and just before
function exit, the follaving 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\@éable 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 agument is the address of the start of the current function, which may be lookeakctlp e
in the symbol table.

This instrumentation is also done for functiompanded inline in other functions. The profiling calls
will indicate where, conceptuallyhe inline function is entered andited. Thismeans that address-
able versions of such functions must eilable. If all your uses of a function argpanded inline,
this may mean an additional expansion of code size. If yowextsen inline in your C code, an
addressable version of such functions must beiged. (Thisis normally the case gways, but if
you get luck and the optimizer alays expands the functions inline, you mighvdaptten avay
without providing static copies.)

A function may be gen the attrilute no_instrument_function , in which case this instrumen-
tation will not be done. This can be used, for example, for the profiling functions listeg| bigh-
priority interrupt routines, and grfiunctions from which the profiling functions cannot safely be called
(perhaps signal handlers, if the profiling routines generate output or allocate memory).

—fstack—check

gcc-4.0.3

Generate code to verify that you do not ggdmel the boundary of the stackou should specify this
flag if you are running in an environment with multiple threadsooly rarely need to specify it in a
single-threaded environment since stagkribow 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.
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The switch causes generation of code to ensure that the operating system sees the stack being
extended.

—fstack—-limit-register=reg

—fstack—limit—-symbol=sym

—fno—stack-Ilimit
Generate code to ensure that the stack does nethgrmnd a certain value, either the value of g re
ister or the address of a symbol. If the stack wouldvdseyond the value, a signal is raiseHor
most targets, the signal is raised before the staekums the boundayyso it is pssible to catch the
signal without taking special precautions.

For instance, if the stack starts at absolute addne®300000Gand grows denwards, you can use the
flags —fstack-limit—-symbol=__stack limit and -WI,——defsym, _stack_limit=0x7ffe0000 to
enforce a stack limit of 128KB. Note that this may only work with@Ghg linker.

—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 obutrmay alias global
storage-fargument—noalias—globalspecifies that arguments do not alias each other and do not alias
global storage.

Each language will automatically use whateoption is required by the language standaXtbu
should not need to use these options yourself.

—fleading—underscore
This option and its counterpartfno—leading—underscore forcibly change the ay C symbols are
represented in the object file. One use is to help link witicieassembly code.

Warning: the —fleading—underscoreswitch cause§CCto generate code that is not binary compati-
ble with code generated without that switch. Use it to conform to a namitiepplication binary
interface. Notall targets provide complete support for this switch.

—ftls-model=model
Alter the thread-local storage model to be usethe model agument should be one of
global-dynamic ,local-dynamic , initial-exec or local-exec

The default withoutfpic is initial-exec ; with —fpic the default igglobal-dynamic

—fvisibility= defaultinternalChidderiprotected
Set the defult ELF image symbol visibility to the specified option———all symbols will be rednkith
this unless werridden within the code. Using this feature camysubstantially impne linking and
load times of shared object libraries, produce more optimized codeagenueaiperfectAPI export
and preent symbol clashes. It istrongly recommended that you use this iry @hared objects you
distribute.

Despite the nomenclaturdefault  always means public ie)vailable to be linked against from out-
side the shared objecprotected  andinternal are pretty useless in reabvid usage so the
only other commonly used option will Hedden . The default if —fvisibility isn't specified is
default , i.e., mal esery symbol public——-this causes the same behavior asopie versions of
GCC.

A good explanation of the benefits offered by ensuEigsymbols hae the correct visibility is gien

by “How To Write Shared Librariesby Ulrich Drepper (which can be found abtp://people.red-
hat.com/"drepper/)-——however a superior solution made possible by this option to marking things
hidden when the default is public is to reake default hidden and mark things publithis is the
norm withDLL’s on Windows and with—fvisibility=hidden and___ attribute ((visibil-
ity("default"))) instead of _ declspec(dllexport) you get almost identical semantics
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with identical syntax. This is a great boon to those working with cross-platform projects.

For those adding visibility support to existing code, you may fipcagma GCC visibility of use.

This works by you enclosing the declarations you wish to set visibility for with gample)
#pragma GCC visibility push(hidden) and#pragma GCC visibility pop. These can be nested up to
sixteen times. Bear in mind that symbol visibility should beveidas part of theAPI interface con-

tract and thus all n@ code should avays specify visibility when it is not the default ie; declarations
only for use within the locabSO shouldalways be marled explicitly as hidden as so tec&d PLT
indirection werheads——-making this abundantly clear also aids readability and self-documentation of
the code. Note that due tBO C+ specification requirements, operatomrad operator delete must
always be of default visibility.

An overview of these techniques, their benefits andvho use them is at hkttp://www.ned-
prod.com/programs/gccvisibility.html>.

ENVIRONMENT
This section describes\aeal environment variables that affecthGCC operates. Somef them work by
specifying directories or prefixes to use when searchingafiows 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 suéh asand-L. These tak prece-
dence wer places specified using environment variables, which in tumgacedence@r those specified
by the configuration o6CC.

LANG

LC_CTYPE

LC_MESSAGES

LC_ALL
These environment variables control the way @&@€ uses localization information that aldGCCto
work with different national corentions. GCC inspects the locale caeries LC_CTYPE and
LC_MESSAGES if it has been configured to do so. These locale categories can be sgtvedugn
supported by your installationA typical value isen_GB.UTF-8for English in the United Kingdom
encoded irUTF-8.

The LC_CTYPE ervironment ariable specifies character classificati®@CC uses it to determine the
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 ervironment variable is set, itverrides the alue ofLC_CTYPE andLC_MESSAGES;
otherwise .C_CTYPE andLC_MESSAGES default to the value of theANG ervironment ariable. If
none of these variables are $&t,Cdefaults to traditional C English behavior.

TMPDIR
If TMPDIR is set, it specifies the directory to use for temporary fi3C uses temporary files to hold
the output of one stage of compilation which is to be used as input toxthetange: for example, the
output of the preprocessavhich 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 subprogrecuseel by
the compiler No dash is added when this prefix is combined with the name of a subprogitayoub
can specify a prefix that ends with a slash if you wish.

If GCC_EXEC_PREFIX is not setGCCwill attempt to figure out an appropriate prefix to use based on
the pathname it wasvaked with.

If GCCcannot find the subprogram using the specified prefix, it tries looking in the usual places for the
subprogram.

The default value oc6CC_EXEC_PREFIX is prefix/lib/gcc/whereprefixis the value oprefix ~ when
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you ran theconfigurescript.
Other prefixes specified witfB take precedence\ar this prefix.
This prefix is also used for finding files suckce®.othat 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 normagjinbevith /usr/local/lib/gcc (more pre-

cisely with the value of GCC_INCLUDE_DIR ), GCC tries replacing that beginning with the specified
prefix to produce an alternate directory nariéus, with—Bfoo/, GCC will searchfoo/bar where it

would normally searchiusr/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, mucle BRTH. GCC tries
the directories thus specified when searching for subprograms, if itficwhthe subprograms using
GCC_EXEC_PREFIX.

LIBRARY_PATH

The value oLIBRARY_PATH is a colon-separated list of directories, muck ReTH. When config-
ured as a nate compiler, GCC tries the directories thus specified when searching for special link
files, if it cant find them usingsCC_EXEC_PREFIX. Linking usingGCC also uses these directories
when searching for ordinary libraries for thleoption (but directories specified wit. come first).

LANG

This variable is used to pass locale information to the compilee 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 allanultibyte characters, the folling

values forLANG are recognized:

C-JIs
RecognizellScharacters.

C-sJis
RecognizesJischaracters.

C-EUCJP
RecognizeeUCJPcharacters.

If LANG is not defined, or if it has some othelue, then the compiler will use mblen and mbtowc as
defined by the default locale to recognize and translate multibyte characters.

Some additional environments variables affect the behavior of the preprocessor.

CPATH
C_INCLUDE_PATH
CPLUS_INCLUDE_PATH
OBJC_INCLUDE_PATH

gcc-4.0.3

Each \ariables value is a list of directories separated by a special charaetehn like PATH, in which

to look for header files. The special charac®TH_SEPARATQRSs target-dependent and deter
mined atGCC build time. For Microsoft Windows-based targets it is a semicolon, and for almost all
other targets it is a colon.

CPATH specifies a list of directories to be searched as if specified—Withut after ag paths gven
with —I options on the command line. This environment variable is ugeddtess of which language
is being preprocessed.

The remaining erironment variables apply only when preprocessing the particular language indi-
cated. Eaclspecifies a list of directories to be searched as if specified-ig§istem but after ay
paths gen with —isystemoptions on the command line.

In all these variables, an empty element instructs the compiler to search its coniéng wlirectory
Empty elements can appear at the beginning or end of a patlinstance, if the value @PATH is
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:/speciallinclude , that has the same effect-ds —I/special/include.

DEPENDENCIES_OUTPUT
If this variable is set, its value specifiessio output dependencies for Makased on the non-system
header files processed by the compigrstem header files are ignored in the dependeuntput.

The value ofDEPENDENCIES_OUTPUT can be just a file name, in which case the &altes are
written to that file, guessing the target name from the source file mfantbe value can a te form
file target, in which case the rules are written to file usingtarget as the target name.

In other words, this environment variable is egl@int to combining the optiondMM and-MF, with
an optionak-MT switch too.

SUNPRO_DEPENDENCIES
This variable is the same BEPENDENCIES_OUTPUT (see abwe), except that system header files
are not ignored, so it impliedV rather than-MM . Howeve, the dependence on the main input file is
omitted.

BUGS
For instructions on reporting bugs, sd#tg://gcc.gnu.org/bugs.htmb.

FOOTNOTES
1. Onsome systemgjcc —shaed needs to build supplementary stub code for constructorsiio. vDn
multi-libbed systemsgcc —shaed must select the correct support libraries to linkiasgt. Riling to
supply the correct flags may lead to subtle defects. Supplying them in cases where tiot neces-
sary is innocuous.

SEE ALSO
gpl(7), gfdl (7), fsf—funding(7), cpp(1), gcov(1), as(1), Id (1), gdb(1), adb(1), dbx(1), sdb(1) and the Info
entries forgcg cpp as Id, binutilsandgdhb.

AUTHOR

See the Info entry fogce or <http://gcc.gnu.org/onlinedocs/gecc/Contributors.htmb, for contributors to
GCC.

COPYRIGHT
Copyright (c) 1988, 1989, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004,
2005 Free Software Foundation, Inc.

Permission is granted to ggpdistribute and/or modify this document under the terms ofGRe& Free
Documentation License,e¥sion 1.2 or anlater version published by the Free Software Foundation; with
the Irvariant Sections being GNU General Public Licenseand “Funding Free Softare’, the Front-
Cover texts being (a) (see below), and with the Back«€dTexts being (b) (see beld. A copy of the
license is included in thgfdl (7) man page.

(a) TheFSFs Front-Cover Text is:
A \NU Manual
(b) TheFSFs Back-Cover Text is:

You have freedom to copy and modify this GNU Manual, like GNU
software. Copies published by the Free Software Foundation raise
funds for GNU development.
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