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new gcc/ common. opt
I mpl enent -fstrict-calling-conventions
Stock GCC is overly willing to violate the ABI when calling local functions,
such that it passes argunents in registers on i386. This hanpers debuggi ng
with anything other than a fully-aware DWARF debugger, and is generally not
sonet hing we desire.
Impl enent a flag which disables this behaviour, enabled by default. The flag is
gl obal, though only effective on i386, to nore easily allowits globalization
later which, given the odds, is likely to be necessary.
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1; Options for the | anguage- and target-independent parts of the conpiler.

. Copyright (C) 2003, 2004, 2005, 2006, 2007, 2008, 2009
; Free Software Foundation, Inc.

" This file is part of GCC.

; GCCis free software; you can redistribute it and/or nodify it under
; the terms of the GNU General Public License as published by the Free
Sof tware Foundation; either version 3, or (at your option) any later
version.

3
4
5
6
7
8
9
10 ;
11 ;
12 ;
13 ; GCCis distributed in the hope that it will be useful, but WTHOUT ANY
14 ; WARRANTY; without even the inplied warranty of MERCHANTABI LI TY or
15 ; FITNESS FOR A PARTI CULAR PURPCSE. See the GNU General Public License
16 ; for nore details.

17

18 ; You should have received a copy of the G\U General Public License

19 ; along with GCC, see the file COPYING3. |If not see

20 ; <http://ww.gnu.org/licenses/>.

22 ; See the GCC internals manual (options.texi) for a description of this file's f
24 ; Please try to keep this file in ASCII collating order.

26 -help
27 Conmon
28 Display this information

30 -hel p=

31 Common Report Joi ned

32 --hel p=<cl ass> Display descriptions of a specific class of options. <class>is
34 -target-help

35 Conmon

36 Alias for --hel p=target

38 ;; The following three entries are to work around the gcc driver
39 ;; program s insatiable desire to turn options starting with a
40 ;; double dash (--) into options starting with a dash f (-f).

41 fhelp

42 Common

44 f hel p=

45 Common Joi ned

47 ftarget-help
48 Conmon

50 -param
51 Common Separat e
52 --param <par anp=<val ue> Set paraneter <paranm> to value. See below for a conpl et

54 -version
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55

57
58
59

61
62
63

65
66
67

69
70
71

73
74
75

77
78
79

81
82
83

85
86
87

89
90
91

93
94
95

97
98
99

101
102
103

105
106
107

109
110
111

113
114
115

117
118
119

Conmon

G

Conmon Joi ned Separate Ul nteger

- Gnunber > Put gl obal and static data smaller than <nunmber> bytes into a sp
O

Conmon Joi nedOr M ssing Optim zation

- O<nunber > Set optimzation |evel to <nunber>

Cs

Conmon Opti mi zation

Optimze for space rather than speed

w
Conmmon Rej ect Negat i ve
This switch is deprecated; use -Wxtra instead

Waggregate-return
Conmon Var (war n_aggr egat e_return) Warni ng
Warn about returning structures, unions or arrays

War r ay- bounds
Conmon Var (war n_array_bounds) Warni ng
Warn if an array is accessed out of bounds

Wattri butes
Common Var (warn_attributes) Init(1l) Warning

Warn about inappropriate attribute usage
Wast-align
Conmmon Var (war n_cast _al i gn) Warni ng

Warn about pointer casts which increase alignnent

Wlepr ecat ed- decl ar ati ons

Conmmon Var (war n_deprecated_decl) Init(1) Warning

Warn about uses of __attribute_ ((deprecated)) declarations

Wi sabl ed-opti m zation

Common Var (war n_di sabl ed_opti m zati on) Warning
Warn when an optim zation pass is disabled
\error

Conmmon Var (war ni ngs_are_errors)

Treat all warnings as errors

error=

Common Joi ned

Treat specified warning as error

Vextra
Common VA&r ni n
Print extra (possibly unwanted) warnings

Watal-errors
Common Var (flag_fatal _errors)
Exit on the first error occurred

W rane- | ar ger -t han=

Common Rej ect Negati ve Joi ned Ul nt eger

-Wrame-| arger-than=<nunber> Warn if a function's stack frame requires nore than
Wnline

Common Var (war n_i nli ne) Warning

Warn when an inlined function cannot be inlined
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121
122

124
125
126

128
129
130

132
133
134

136
137
138

140
141
142

144
145
146

148
149
150

152
153
154

156
157
158

160
161
162

164
165
166

168
169
170

172
173
174

176
177
178

180
181
182

184
185
186

W ar ger - t han-
Common Rej ect Negati ve Joi ned Ul nteger Warning

W ar ger - t han=
Conmon Rej ect Negati ve Joi ned Ul nteger Warning
-Warger-than=<nunber> Warn if an object is |arger than <nunber> bytes

W ogi cal - op
Conmon War ni ng Var (war n_| ogi cal _op)
Warn when a | ogical operator is suspicously always evaluating to true or false

Winsaf e- | oop-opti m zati ons
Conmon Var (war n_unsaf e_| oop_opti m zati ons) Warning
Warn if the | oop cannot be optinized due to nontrivial assunptions.

Wi ssi ng-noreturn
Conmon Var (war n_mi ssi ng_nor eturn) Warni ng
Warn about functions which mght be candidates for __attribute__((noreturn))

Whrudf | ap
Conmon Var (war n_nudfl ap) Init(1) Warning
Warn about constructs not instrumented by -frudflap

Wover f | ow
Conmon Var (warn_overflow) Init(1) Warning
Warn about overflow in arithnmetic expressions

Whacked
Conmon Var (war n_packed) Warni ng
Warn when the packed attribute has no effect on struct |ayout

Whadded
Conmon Var (war n_padded) Warni ng
Warn when padding is required to align structure nenbers

Wshadow
Common Var (war n_shadow) Warni ng
Warn when one | ocal variable shadows another

Wt ack- pr ot ect or
Conmmon Var (war n_st ack_prot ect) Warning
Warn when not issuing stack smashing protection for some reason

Wstrict-aliasing
Common WAr ni ng
Warn about code which might break strict aliasing rules

Wstrict-aliasing=
Common Joi ned U nteger Var(warn_strict_aliasing) Init(-1) \Warning
Warn about code which might break strict aliasing rules

Wtrict-overflow
Common WAr ni ng
Warn about optim zations that assume that signed overflow is undefined

Wtrict-overflow
Conmmon Joi ned Ul nteger Var(warn_strict_overflow) Init(-1) Warning
Warn about optim zations that assume that signed overflow is undefined

Wwi t ch
Conmmon Var (war n_swi t ch) Warni ng
Warn about enunerated switches, with no default, mssing a case

Wswi t ch-def aul t
Conmmon Var (war n_swi tch_defaul t) Warni ng
Warn about enunerated switches missing a \"default:\" statenent
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188
189
190

192
193
194

196
197
198

200
201
202

204
205
206

208
209
210

212
213
214

216
217
218

220
221
222

224
225
226

228
229
230

232
233
234

236
237
238

240
241

243
244

246
247

249
250
251

Wswi t ch- enum
Common Var (war n_swi t ch_enunm) Warni ng
Warn about all enunerated sw tches missing a specific case

Wsyst em header s
Common Var (war n_syst em headers) Warni ng
Do not suppress warnings from system headers

Wype-linmts
Conmmon Var (warn_type_limts) Init(-1) Warning
Warn if a conparison is always true or always false due to the limted range of

Wininitialized
Common Var (war n_uni ni tialized) Warning
Warn about uninitialized automatic variables

Winr eachabl e- code
Common Var (war n_not r eached) Warni ng
Warn about code that will never be executed

Winused
Common Var (war n_unused) 1nit(0) Warning
Enabl e all -Wnused- warni ngs

Winused- f uncti on
Common Var (war n_unused_function) Init(-1) Warning
Warn when a function is unused

Winused- | abel
Common Var (war n_unused_| abel ) Init(-1) Warning
Warn when a | abel is unused

Winused- par anet er
Common Var (war n_unused_paraneter) Init(-1) Warning
Warn when a function paraneter is unused

Winused- val ue ) )
Common Var (war n_unused_val ue) Init(-1) Warning
Warn when an expression val ue i s unused

Winused- vari abl e
Common Var (war n_unused_variable) Init(-1) Warning
Warn when a variable is unused

Wover age- m smat ch
Conmon Rej ect Negati ve Var (warn_coverage_ni smat ch) Warni ng
Warn instead of error in case profiles in -fprofile-use do not match

aux-info
Conmmon Separ at e
-aux-info <file> Emit declaration information into <file>

aux- i nf o=
Conmon Joi ned

auxbase
Common Separ at e

auxbase-strip
Common Separ at e

d
Common Joi ned

-d<l etters> Enabl e dunps from specific passes of the conpiler
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253
254
255

257
258
259
260

261 ;

262
263
264

dunpbase
Conmon Separ at e

-dunmpbase <file> Set the file basenane to be used for dunps

; 0: The version of the ABI believed nost conformant with the C++ ABI
; specification. This ABl nay change as bugs are discovered and fixed.
Therefore, 0 will not necessarily indicate the sanme ABlI in different

; versions of G++.

; 1. The version of the ABlI first used in G-+ 3.2.

265 ;

266
267
268

269 ;

270
271

273
274
275

277
278

280
281
282

284
285

287
288
289

291
292

294
295
296

298
299

301
302

303 ;

304
305
306

307 ;

308
309
310
311

313
314
315

317
318

2: The version of the ABI first used in G-+ 3.4.

; Additional positive integers will be assigned as new versions of
the ABI becone the default version of the ABI.

f abi - versi on=

Common Joi ned Ul nteger Var(flag_abi_version) Init(2)

falign-functions
Common Report Var(align_functions,0) Optimzation U nteger
Align the start of functions

falign-functions=
Conmon Rej ect Negati ve Joi ned Ul nt eger

falign-junps
Conmon Report Var(align_junps,0) Optimzation U nteger
Align | abels which are only reached by junping

falign-junps=
Common Rej ect Negati ve Joi ned Ul nt eger

falign-Iabels
Conmmon Report Var(align_| abels,0) Optimzation U nteger
Align all |abels

falign-I|abel s=
Common Rej ect Negat i ve Joi ned Ul nt eger

falign-Iloops
Common Report Var(align_loops) Optimzation U nteger
Align the start of |oops

falign-loops=
Common Rej ect Negati ve Joi ned Ul nt eger

; This flag is only tested if alias checking is enabled.

; O if pointer argunents may alias each other. True in C

1 if pointer arguments may not alias each other but may alias
; gl obal vari abl es.

; 2 1f pointer argunents may not alias each other and nay not

; al i as gl obal variabl es.

; 3 if pointer argunents may not alias anything. True in Fortran.
; Set by the front end.

fargunent-alias

Conmon Report Var (fl ag_argunent _noal i as, 0) Optim zation

Specify that argunents nay alias each other and gl obals

fargunent - noal i as
Conmmon Report Var (flag_argunent _noalias, 1) VarExists Optim zation
Assune argunents nay alias gl obals but not each other

f ar gunent - noal i as- gl obal
Conmmon Report Var (flag_argunent _noalias, 2) VarExists Optim zation

The version of the C++ ABI in use. The followi ng values are allowed:
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319

321
322
323

325
326
327

329
330
331

333
334

335 ;

336
337
338
339

341
342
343

345
346
347

349
350
351

353
354
355

357
358
359

361
362
363

365
366
367

369 ;

370
371
372
373
374

376
377
378

380
381
382

384

Assune argunents alias neither each other nor globals

fargunent - noal i as- anyt hi ng
Conmon Report Var (fl ag_argunment _noalias, 3) VarExists Optim zation
Assune argunents alias no other storage

fasynchronous- unw nd-t abl es
Conmon Report Var (fl ag_asynchronous_unw nd_t abl es) Optim zation
Generate unwi nd tabl es that are exact at each instruction boundary

faut o-i nc-dec
Conmmon Report Var (flag_auto_inc_dec) Init(1)
Generate auto-inc/dec instructions

; -fcheck-bounds causes gcc to generate array bounds checks.
; For C, C++ and ObjC. defaults off.

For Java: defaults to on.

; For Fortran: defaults to off.

f bounds- check

Conmmon Report Var (fl ag_bounds_check)

Generate code to check bounds before indexing arrays

f branch-count -reg
Conmon Report Var (flag_branch_on_count_reg) Init(1l) Optimzation
Repl ace add, conpare, branch with branch on count register

fbranch-probabilities
Common Report Var (flag_branch_probabilities) Optimzation
Use profiling information for branch probabilities

fbranch-target-|oad-optimze
Common Report Var(flag_branch_target | oad_optin ze) Optim zation
Perform branch target load optimzation before prol ogue / epil ogue threading

fbranch-target-|oad-optinze2
Common Report Var(flag_branch_target | oad_optinize2) Optim zation
Perform branch target [oad optinization after prologue / epil ogue threading

f bt r - bb- excl usi ve
Common Report Var (flag_btr_bb_excl usive) Optim zation
Restrict target load mgration not to re-use registers in any basic bl ock

fcall -saved-
Common Joi ned Rej ect Negati ve
-fcall -saved-<register> Mark <regi ster> as being preserved across functions

fcall -used-
Common Joi ned Rej ect Negati ve
-fcall -used-<register> Mrk <register> as being corrupted by function calls

Nonzero for -fcaller-saves: allocate values in regs that need to

; be saved across function calls, if that produces overall better code.
; Optional now, so people can test it.

fcall er-saves

Conmon Report Var(flag_call er_saves) Optim zation

Save registers around function calls

f check- dat a- deps
Conmon Report Var (fl ag_check_dat a_deps)
Conmpare the results of several data dependence anal yzers.

f cormon

Common Report Var (flag_no_conmon, 0) Optim zation

Do not put uninitialized globals in the common section
fconserve- st ack
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385
386

388
389
390

392
393
394

396
397
398

400
401
402

404
405
406

408
409
410

412
413
414

416
417
418

420
421
422

424
425
426

428
429
430
431
432

434
435
436

438
439
440

442
443
444

446
447
448

450

Conmon Var (flag_conserve_stack) Optim zation
Do not performoptim zations increasing noticeably stack usage

fcprop-registers
Conmmon Report Var (flag_cprop_registers) Optim zation
Perform a regi ster copy-propagation optim zation pass

fcrossj unpi ng
Conmon Report Var (fl ag_crossj unpi ng) Optimization
Per f orm cross-j unpi ng optini zation

fcse-fol |l owjunps
Conmon Report Var(flag_cse_foll ow junps) Optim zation
Wien running CSE, follow junmps to their targets

f cse- ski p- bl ocks
Conmmon Report Var (flag_cse_ski p_bl ocks) Optim zation
When running CSE, follow conditional junps

fcx-1imted-range
Conmon Report Var(flag_cx_limted_range) Optim zation
Onit range reduction step when performing conplex division

fex-fortran-rul es
Conmon Report Var(flag_cx_fortran_rul es) Optim zation
Conpl ex mul tiplication and division follow Fortran rules

f dat a- secti ons
Conmmon Report Var (flag_data_sections) Optinization
Pl ace data itenms into their own section

fdbg-cnt-1list
Common Report
List all avail abl e debugging counters with their limts and counts.

fdbg-cnt =
Conmon Rej ect Negati ve Joi ned
-fdbg-cnt=<counter>:<limt>[, <counter>:<limt> ...] Set the debug counter lim

f debug- prefi x- map=
Conmmon Joi ned Rej ect Negati ve
Map one directory nane to another in debug information

; Nonzero for -fdefer-pop: don’t pop args after each function call
; instead save themup to pop many calls’ args with one insns.

f def er - pop

Common Report Var (flag_defer_pop) Optim zation
Def er popping functions args fromstack until later
f del ayed- branch

Conmon Report Var (fl ag_del ayed_branch) Optim zation
Attenpt to fill delay slots of branch instructions

fdel et e- nul | - poi nter-checks
Conmon Report Var (fl ag_del ete_nul |
Del ete usel ess null pointer checks

_pointer_checks) Optim zation

f di agnosti cs-show| ocati on=

Conmon Joi ned Rej ect Negati ve

-fdi agnosti cs-show | ocati on=[ once| every-1Iine] How often to emt source |locatio
f di agnosti cs-show opti on

Conmon

Anend appropriate di agnostic messages with the comrand |ine option that controls

f dunp-
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451
452

454
455
456

458
459
460

462
463
464

466
467
468

470
471
472

474
475
476

478
479
480

482
483
484

486
487
488

490
491
492

494
495

497
498
499

501
502
503

505
506
507

509
510
511

513
514
515

Conmon Joi ned Rej ect Negati ve
- f dunp- <t ype> Dunp various conpiler internals to a file

f dunp- noaddr
Conmon Report Var (fl ag_dunp_noaddr)
Suppress output of addresses in debuggi ng dunps

f dunp- unnunber ed
Conmon Report Var (fl ag_dunp_unnunber ed) VarExi sts
Suppress output of instruction nunbers, |ine nunber notes and addresses in debug

fdwarf2-cfi-asm
Conmon Report Var (flag_dwarf2_cfi_asm |nit(HAVE_GAS_CFl _DI RECTI VE)
Enabl e CFl tables via GAS assenbl er directives.

fearly-inlining
Conmon Report Var(flag_early_inlining) Init(1) Optimzation
Performearly inlining

f el i m nat e-dwar f 2- dups
Common Report Var (flag_elinm nate_dwarf2_dups)
Per f orm DWARF2 duplicate elinination

f el i m nat e- unused- debug- synbol s
Common Report Var (flag_debug_only_used_synbol s)
Perform unused type elimnation in debug info

felim nate-unused- debug-types
Common Report Var (flag_elim nate_unused_debug_types) Init(1)
Perform unused type elimnation in debug info

femit-class-debug-al ways
Conmon Report Var (flag_em t_class_debug_al ways) 1nit(0)
Do not suppress C++ class debug information.

f exceptions
Conmmon Report Var (flag_exceptions) Optim zation
Enabl e exception handling

f expensi ve-opti m zati ons
Conmon Report Var (f1ag_expensive_optim zations) Optimzation
Perform a nunber of mnor, expensive optim zations

ffast-nmath
Common

ffinite-mth-only

Common Report Var(flag_finite_math_only) Optim zation
Assune no NaNs or infinities are generated

ffixed-

Common Joi ned Rej ect Negati ve

-ffixed-<register> Mark <regi ster> as being unavailable to the conpiler
ffloat-store

Common Report Var(flag_float_store) Optim zation

Don’t allocate floats and doubl es I n extended-precision registers

fforce-addr
Conmon

Does nothing. Preserved for backward conpatibility.

f f or war d- propagat e

Common Report Var (flag_forward_propagate) Optim zation
Performa forward propagati on pass on RTL
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517

518 ;

519
520
521
522

524
525
526

528
529
530

532
533
534

536
537
538

540
541
542
543

545
546
547
548

550 ;

551
552
553

555
556
557

559
560
561

563
564
565

567
568
569
570

572
573
574

576

577 ;
578 ;
579 ;

580
581
582

; Nonzero neans don't put addresses of constant functions in registers.
Used for conpiling the Unix kernel, where strange substitutions are
; done on the assenbly output.

ffunction-cse

Conmon Report Var (flag_no_function_cse, 0)

Al l ow function addresses to be held in registers

ffunction-sections
Conmon Report Var (flag_function_sections)
Pl ace each function into its own section

fgcse
Conmon Report Var (flag_gcse) Optimization
Per form gl obal comon subexpression elinination

fgcse-Im
Conmon Report Var(flag_gcse_Im Init(1l) Optimzation
Per form enhanced | oad notion during gl obal commopn subexpression elimnation

fgcse-sm
Conmon Report Var(flag_gcse_sm Init(0) Optimzation
Perform store notion after gl obal common subexpression elimnation

fgcse-las

Conmmon Report Var (flag_gcse_las) Init(0) Optinization

Performredundant |oad after store elimnation in global conmpn subexpression
el i mnation

fgcse-after-rel oad

Conmon Report Var(flag_gcse_after_rel oad) Optim zation

Per form gl obal comon subexpression elimnation after register allocation
has fini shed

This option is not docunented yet as its semantics will change.
fgraphite

Conmmon Report Var (flag_graphite)

Enabl e in and out of G aphite representation

fl oop-strip-mne
Common Report Var (fl a
Enabl e Loop Strip Mn

| oop_strip_mine) Optinization
|ng transformation

f 1 oop-i nt er change
Conmon Report Var (flag_l oop_interchange) Optinization
Enabl e Loop | nterchange transformation

f 1 oop- bl ock
Conmmon Report Var (flag_l oop_bl ock) Optim zation
Enabl e Loop Bl ocki ng transformation

; This option is not docunented as it does not performany useful optimzation.

fgraphite-identity
Common Report Var(flag_graphite_identity) Optimzation
Enabl e Graphite Identity transfornmation

f guess-branch-probability
Conmmon Report Var (flag_guess_branch_prob) Optim zation
Enabl e guessing of branch probabilities

; Nonzero means ignore ‘#ident’ directives. 0 neans handl e them
Cener ate position-independent code for executables if possible
On SVR4 targets, it also controls whether or not to emt a
string identifying the conpiler.

fident

Common Report Var (flag_no_ident, 0)

Process #ident directives
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584 fif-conversion
585 Common Report Var(flag_if_conversion) Optim zation
586 Perform conversion of conditional junps to branchless equival ents
588 fif-conversion2
589 Common Report Var(flag_if_conversion2) Optimzation
590 Perform conversion of conditional junps to conditional execution
592 ; -finhibit-size-directive inhibits output of .size for ELF.
593 ; This is used only for conpiling crtstuff.c,
594 ; and it may be extended to other effects
595 needed for crtstuff.c on other systens.
596 finhibit-size-directive
597 Conmmon Report Var(flag_inhibit_size_directive)
598 Do not generate .size directives

600
601
602

604 ;
605 ;

606

607 ;
608 ;

609
610
611

613
614
615

617
618
619

621
622
623

625
626

628
629
630

632
633
634

636
637
638

640
641
642

644
645
646

648

findirect-inlining
Common Report Var (flag_i ndirect_inlining)
Performindirect inlining

; Nonzero neans that functions declared ‘inline’ will be treated

; as ‘static’. Prevents generation of zillions of copies of unused
; static inline functions; instead, ‘inlines’ are witten out

; only when actually used. Used in conjunction with -g. Also

; does the right thing with #pragna interface.

finline

Common Report Var(flag_no_inline,0) Init(0)

Pay attention to the \"inline\" keyword

finline-small-functions
Common Report Var(flag_inline_small_functions) Optimzation
Integrate sinple functions into their callers when code size is known to not gro

finline-functions
Conmmon Report Var (flag_inline_functions) Optinization
Integrate sinple functions into their callers

finline-functions-called-once
Common Report Var(flag_inline_functions_called_once) Init(1) Optimzation
Integrate functions called once into their callers

finline-limt-
Common Rej ect Negati ve Joi ned Ul nt eger

finline-limt=
Common Rej ect Negati ve Joi ned Ul nt eger
-finline-l1imt=<nunber> Linit the size of inlined functions to <nunber>

finstrument-functions
Conmon Report Var (flag_instrunment_function_entry_exit)
Instrument function entry and exit with profiling calls

finstrument-functions-exclude-function-list=

Conmon Rej ect Negati ve Joi ned
-finstrunment-functions-exclude-function-list=nanme,... Do not instrunent |isted
finstrument-functions-exclude-file-list=

Conmon Rej ect Negati ve Joi ned
-finstrunment-functions-exclude-file-list=filenanme,... Do not instrument functio
fipa-cp

Conmon Report Var(flag_ipa_cp) Optimzation

Perform | nterprocedural constant propagation

fi pa-cp-clone
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649
650

652
653
654

656
657
658

660
661
662

664
665
666

668
669
670
671

673
674
675
676

678
679
680

682
683
684

686
687
688

690
691
692

694
695
696

698
699
700

702
703
704

706
707
708

710
711
712

714

Conmon Report Var (flag_ipa_cp_clone) Optimzation

Performcloning to make Interprocedural constant propagation stronger

fi pa- pure-const
Conmon Report Var (flag_i pa_pure_const) Init(0) Optim zation
Di scover pure and const functions

fipa-pta
Conmmon Report Var (flag_ipa_pta) Init(0) Optimzation
Performinterprocedural points-to analysis

fipa-reference
Conmon Report Var(flag_ipa_reference) Init(0) Optimzation
Di scover readonly and non addressable static variables

fi pa-type-escape
Common Report Var (flag_i pa_type_escape) Init(0) Optimzation
Type based escape and al i as analysis

fipa-matrix-reorg

Conmon Report Var(flag_ipa_matrix_reorg) Optim zation
Performmatrix |layout flattening and transposing based
on profiling information.

fipa-struct-reorg

Conmon Report Var (flag_i pa_struct_reorg)
Perform structure | ayout optim zations based
on profiling information.

fira-algorithne
Common Joi ned Rej ect Negati ve
-fira-algorithme[CB|priority] Set the used |IRA algorithm

fira-regi on=
Common Joi ned Rej ect Negati ve
-fira-region=[one|all|mxed] Set regions for IRA

fira-coal esce
Common Report Var(flag_ira_coal esce) Init(0)
Do optimistic coal escing.

fira-share-save-slots
Common Report Var(flag_ira_share_save_slots) Init(1)
Share slots for saving different hard registers.

fira-share-spill-slots
Common Report Var(flag_ira_share_spill_slots) Init(1)
Share stack slots for spilled pseudo-registers.

fira-verbose=
Conmon Rej ect Negati ve Joi ned Ul nt eger

-fira-verbose=<nunber> Control IRA's |evel of diagnostic nessages.

fivopts
Conmon Report Var(flag_ivopts) Init(1l) Optimzation
Optim ze I nduction variables on trees

fjunmp-tables
Conmon Var (flag_junp_tables) Init(1l) Optimzation
Use junp tables for sufficiently large switch statenents

fkeep-inline-functions
Conmon Report Var (fl ag_keep_inline_functions)
Generate code for functions even if they are fully inlined

fkeep-static-consts
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715
716

718
719
720

722
723
724

726
727
728

730
731
732

734

735 ;

736
737
738
739

741
742
743

745
746
747

749
750
751

753
754
755

757
758
759

761
762
763

765
766
767

769
770
771

773
774
775

777
778
779

Conmon Report Var (fl ag_keep_static_consts) Init(1)
Emt static const variables even if they are not used

f | eadi ng- under scor e
Conmon Report Var (fl ag_| eadi ng_underscore) Init(-1)
G ve external synbols a |eading underscore

floop-optimze
Conmon
Does nothing. Preserved for backward conpatibility.

f mat h-errno
Conmon Report Var(flag_errno_math) Init(1) Optimzation
Set errno after built-in math functions

f mem r eport
Conmon Report Var (memreport)
Report on permanent nenory all ocation

; This will attenpt to merge constant section constants, if 1 only
string constants and constants from constant pool, if 2 also constant
; variabl es.

fnerge-all-constants
Common Report Var (flag_nerge_constants,2) Init(1) Optimzation
Attenpt to nerge identical constants and constant variables

f nerge-constants
Common Report Var(flag_nerge_constants, 1) VarExists Optim zation
Attenpt to nerge identical constants across conpilation units

f mer ge- debug- stri ngs
Conmmon Report Var (flag_merge_debug_strings) Init(1)
Attenpt to nerge identical debug strings across conpilation units

f nessage- | engt h=
Common Rej ect Negati ve Joi ned Ul nt eger
- f message- | engt h=<nunber >

f modul o- sched
Common Report Var (flag_nodul o_sched) Optinization

Perform SM5 based nodul o scheduling before the first scheduling pass

f nodul o- sched- al | owr egnoves
Conmmon Report Var (f1ag_nodul o_sched_al | ow_r egnoves)
Perform SM5 based nodul o scheduling with register noves all owed

f move- | oop-i nvariants
Common Report Var (flag_nove_l oop_invariants) Init(1) Optim zation
Move | oop invariant conputations out of |oops

f mudf | ap
Common Rej ect Negati ve Report Var (flag_nudfl ap)

Add nudfl ap bounds-checking instrumentation for single-threaded program

f mudf | apth
Common Rej ect Negati ve Report VarExists Var(flag_nudfl ap, 2)

Add nudfl ap bounds-checking instrunmentation for nulti-threaded program

fudf | api r
Common Rej ect Negati ve Report Var(flag_nudfl ap_i gnore_reads)

I gnore read operations when inserting nudflap instrunentation
fdce
Common Var (flag_dce) Init(1l) Optinization

Use the RTL dead code elimnation pass

12

Limt diagnostics to <number> characters per lin
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781
782
783

785
786
787

789
790
791

793
794
795

797
798
799

801
802
803

805
806
807

809
810
811

813
814
815

817
818
819

821
822
823

825
826
827

829
830
831

833
834
835

837
838
839

841
842
843

845
846

fdse
Common Var (flag_dse) Init(1l) Optimzation
Use the RTL dead store elimnation pass

freschedul e- nodul o- schedul ed- | oops
Common Report Var (flag_resched_nodul o_sched) Optim zation
Enabl e/ Di sabl e the traditional scheduling in |oops that already passed nodul o sc

fnon-cal | -exceptions
Common Report Var (flag_non_cal | _exceptions) Optim zation
Support synchronous non-call exceptions

fomt-frame-pointer
Common Report Var(flag_onmit_frane_pointer) Optimzation
Wien possi bl e do not generate stack franmes

foptimze-register-nove
Common Report Var (flag_regnove) Optim zation
Do the full register nove optinization pass

foptimze-sibling-calls
Common Report Var(flag_optim ze_sibling_calls) Optimzation
Optimze sibling and tail recursive calls

fpre-ipa-memreport
Conmon Report Var (pre_i pa_nmemreport)
Report on nmenory allocation before interprocedural optim zation

f post -i pa- mem report
Common Report Var (post_i pa_nmem report)
Report on menory allocation before interprocedural optimization

f pack-struct
Conmon Report Var (fl ag_pack_struct) Optinm zation
Pack structure nmenbers together without holes

f pack-struct=
Conmon Rej ect Negati ve Joined U nteger Optimzation
- fpack-struct =<nunber> Set initial maxi mum structure menber alignment

fpcc-struct-return
Conmon Report Var(flag_pcc_struct_return, 1) VarExists
Return small aggregates in menory, not registers

f peel -1 oops
Conmon Report Var (fl ag_peel _| oops) Optim zation
Perform | oop peeling

f peephol e
Conmon Report Var (fl ag_no_peephol e, 0) Opti m zation
Enabl e machi ne specific peephol e optim zations

f peephol e2
Conmon Report Var (fl ag_peephol e2) Optim zation
Enabl e an RTL peephol e pass before sched2

fPIC
Conmon Report Var (fl ag_pic, 2)
Gener ate position-independent code if possible (Iarge node)

fPIE
Conmmon Report Var (fl ag_pie, 2)
Gener at e position-independent code for executables if possible (large node)

fpic
Common Report Var (flag_pic,1) VarExists

new gcc/ conmon. opt 14
847 Cenerate position-independent code if possible (small node)

849 fpie

850 Common Report Var(flag_pie, 1) VarExists

851 Cenerate position- |ndependent code for executables if possible (snmall node)

853 f predictive-conmmoni ng

854 Common Report Var (flag_predictive_commoning) Optinization

855

857
858
859

861
862
863

865
866
867

869
870
871
872

874
875
876

878
879
880

882
883
884

886
887
888

890
891
892

894
895
896

898
899

901
902
903

905 ;

906
907
908

909 ;

910
911
912

Run predictive comoning optim zation.

fprefetch-1oop-arrays
Conmmon Report Var (flag_prefetch_| oop_arrays) Optinization
Generate prefetch instructions, if available, for arrays in |oops

fprofile

Conmon Report Var(profile_flag)
Enabl e basi ¢ program profiling code
fprofile-arcs

Common Report Var(profile_arc_fla
Insert arc-based program profiling code

fprofile-dir=

Common Joi ned Rej ect Negative

Set the top-level directory for storing the profile data.
The default is 'pwd .

fprofile-correction
Conmmon Report Var (flag_profile_correction)
Enabl e correction of flow inconsistent profile data input

fprofile-generate
Conmon
Enabl e common options for generating profile info for profile feedback directed

fprofile-generate=
Conmmon Joi ned Rej ect Negati ve
Enabl e common options for generating profile info for profile feedback directed

fprofile-use
Conmon Var (fl ag_profile_use)
Enabl e common options for performng profile feedback directed optim zations

fprofil e-use=
Conmmon Joi ned Rej ect Negati ve
Enabl e common options for performng profile feedback directed optim zations, an

fprofile-val ues
Conmmon Report Var (flag_profile_val ues)
Insert code to profile values of expressions

frandom seed
Conmmon

frandom seed=
Common Joi ned Rej ect Negati ve
-frandom seed=<string> Make conpil e reproducible using <string>

This switch causes the conmand |line that was used to create an

; object file to be recorded into the object file. The exact format
; of this recording is target and binary file fornmat dependent.

; It is related to the -fverbose-asmswitch, but that switch only

; records information in the assenbler output file as coments, so

; they never reach the object file.

frecord-gcc-switches

Common Report Var (flag_record_gcc_switches)
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913

915
916
917

919
920
921

923
924
925

927
928
929

931
932
933

935
936
937

939
940
941

943
944
945

947
948
949

951
952
953

955
956
957

959
960
961

963
964
965

967
968
969

971
972
973

975
976
977

Record gcc conmand |ine switches in the object file.

freg-struct-return
Common Report Var (flag_pcc_struct_return, 0) VarExists Optimzation
Return smal| aggregates in registers

fregnove
Conmon Report Var (flag_regnmove) Optimization
Enabl es a regi ster nobve optim zation

frenane-registers
Conmmon Report Var (flag_renane_registers) Init(2) Optinization
Performa register renaming optinization pass

freorder-bl ocks
Conmmon Report Var (flag_reorder_bl ocks) Optim zation
Reor der basic blocks to inprove code placenent

freorder-bl ocks-and-partition
Conmmon Report Var (flag_reorder_bl ocks_and_partition) Optim zation
Reor der basic blocks and partition into hot and cold sections

freorder-functions
Conmon Report Var (flag_reorder_functions) Optinization
Reorder functions to inprove code placenent

frerun-cse-after-1oop
Common Report Var(flag_rerun_cse_after_loop) Init(2) Optinization
Add a conmon subexpression elinination pass after |oop optinmizations

frerun-I oop-opt
Conmmon

Does nothing. Preserved for backward compatibility.

f roundi ng- mat h

Common Report Var (flag_roundi ng_nath) Optim zation

Di sabl e optim zations that assume default FP roundi ng behavi or

f sched-i nt er bl ock
Conmmon Report Var (flag_schedul e_int er bl ock) Init(1) Optimzation
Enabl e schedul i ng across basic bl ocks

f sched- spec
Conmon Report Var (flag_schedul e_specul ative) Init(1) Optinization
Al'l ow specul ative notion of non-Ioads

f sched- spec- | oad
Conmmon Report Var (flag_schedul e_specul ative_l oad) Optinization
Al'l ow specul ative notion of sone | oads

f sched- spec- | oad- danger ous
Common Report Var (flag_schedul e_specul ati ve_| oad_dangerous) Optim zation
Al'l ow specul ative notion of nore | oads

f sched- verbose=

Common Rej ect Negat i ve Joi ned
- f sched- ver bose=<nunber > Set the verbosity level of the schedul er
f sched2- use- super bl ocks

Common Report Var (flag_sched2_use_super bl ocks) Optim zation

I f scheduling post reload, do superblock scheduling

f sched2- use-traces
Common Report Var (flag_sched2_use_traces) Optim zation
If scheduling post reload, do trace scheduling

15
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979
980
981

983
984
985

987
988
989

990
991
992

994
995
996

998
999
1000

1002
1003
1004

1006
1007
1008

1010
1011
1012
1013
1014

1016
1017
1018

1020
1021

1022
1023
1024
1025
1026

1028
1029
1030

1032
1033
1034

1036
1037
1038

1040
1041
1042

1044

f schedul e-i nsns
Common Report Var (flag_schedul e_i nsns) Optim zation
Reschedul e instructions before register allocation

f schedul e-i nsns2
Common Report Var (flag_schedul e_insns_after_rel oad) Optim zation
Reschedul e instructions after register allocation

This flag should be on when a target inplenments non-trivial
schedul i ng hooks, maybe saving sone information for its own sake.
On | A64, for exarrpl e, this is used for correct bundling.

fsel ective-scheduling

Common Report Var (flag_sel ective_schedul i ng) Optinization

Schedul e instructions using sel ective scheduling al gorithm

fsel ective-schedul i ng2
Conmon Report Var (flag_sel ective_schedul i ng2) Optimi zation
Run sel ective scheduling after rel oad

f sel - sched- pi pel i ni ng
Common Report Var (flag_sel _sched_pipelining) Init(0) Optinization
Perform software pipelining of inner |oops during selective scheduling

f sel - sched- pi pel i ni ng- out er -1 oops
Conmmon Report Var (flag_sel _sched_pi pelining_outer_loops) Init(0) Optimzation
Perform sof tware pipelining of outer |oops during selective scheduling

f sel - sched-reschedul e- pi pel i ned
Common Report Var (flag_sel _sched_reschedul e_pi pelined) Init(0) Optimzation
Reschedul e pi pel i ned regi ons without pipelining

; sched_stalled_insns nmeans that insns can be noved prenmaturely fromthe queue
; of stalled insns into the ready |ist.

fsched-stal | ed-insns

Common Report Var(flag_sched_stalled_insns) Optimzation Ul nteger

Al l ow prenmature scheduling of queued insns

fsched-stall ed-insns=
Common Rej ect Negati ve Joi ned Ul nt eger
-fsched-stall ed-i nsns=<nunber> Set nunber of queued insns that can be premature

sched_stal | ed_i nsns_dep controls how many recently schedul ed cycles will

; be exam ned for a dependency on a stalled insn that is candidate for

; premature renoval fromthe queue of stalled insns into the ready list (has

; an effect only if the flag 'sched_stalled_insns’ is set)

fsched-stal |l ed-1nsns-dep

Common Report Var(flag_sched_stalled_insns_dep,1) Init(1) Optim zation Ul nteger
Set dependence di stance checking in premature scheduling of queued insns

fsched-stal |l ed-i nsns-dep=

Conmon Rej ect Negati ve Joi ned Ul nt eger
-fsched-stal |l ed-i nsns-dep=<nunber > Set dependence di stance checking in prem
fsection-anchors

Conmon Report Var (flag_section_anchors) Optim zation

Access data in the same section from shared anchor points

frtl-abstract-sequences
Conmon Report Var(flag_rtl_seqabstr) Optim zation
Per f orm sequence abstracti on optim zation on RTL

fsee
Conmon Report Var(flag_see) Init(0)
El i mi nate redundant sign extensions using LCM

f show col um
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1045
1046

1048
1049
1050

1052
1053
1054

1056
1057
1058

1060
1061
1062

1064
1065
1066

1068
1069
1070

1072
1073
1074

1076
1077
1078

1080
1081

1083
1084
1085

1087
1088
1089

1091
1092
1093

1095
1096
1097

1099
1100
1101

1103
1104

1105
1106
1107
1108
1109

Conmon C Obj C C++ Obj C++ Report Var (fl ag_show_col um)
Show col utm nunbers I n diagnostics, when avail abl e.

I'nit(0)
Default off

fsi gnal i ng- nans
Conmon Report Var (fl ag_signaling_nans) Optim zation
Di sabl e optim zati ons observabl e by | EEE signaling NaNs

f si gned- zeros
Conmon Report Var (fl ag_signed_zeros) Init(1l) Optimzation
Di sable floating point optimzations that ignore the |EEE signednes

f si ngl e- preci si on-const ant
Conmon Report Var (fl ag_singl e_precision_constant) Optim zation
Convert floating point constants to single precision constants

fsplit-ivs-in-unroller
Conmon Report Var(flag_split_ivs_in_unroller) Init(1) Optimzation
Split lifetimes of induction variables when | oops are unrolled

fsplit-w de-types
Conmon Report Var(flag_split_w de_types) Optim zation
Split wide types into independent registers

fvari abl e- expansi on-in-unrol | er
Conmmon Report Var (flag_vari abl e_expansion_in_unroller) Optimzation
Apply vari abl e expansi on when | oops are unrolled

f st ack- check=
Conmon Report Rej ect Negative Joi ned
- f st ack- check=[ no| generi c| speci fi c]

f st ack- check

Common Report

Insert stack checking code into the program Sane as -fstack-check
fstack-limt

Conmon

fstack-linmt-register=
Common Rej ect Negat i ve Joi ned
-fstack-limt-register=<register>

fstack-limt-synbol =
Common Rej ect Negat i ve Joi ned

-fstack-1imt-synbol =<nane> Trap if the stack goes past synbol
f st ack- prot ect or
Common Report Var(flag_stack_protect, 1)
Use propolice as a stack protection nethod
fstack-protector-all
Common Report Rej ect Negative Var(flag_stack_protect, 2) VarExists
Use a stack protection nmethod for every function
fstrength-reduce
Common
Does nothing. Preserved for backward conpatibility.
Nonzero if we should do (language-dependent) alias analysis.
Typically, this analysis will assume that expressions of certain
Only used

; types do not alias expressions of certain other types.
; if alias analysis (in general) is enabled.
fstrict-aliasing

Common Report Var(flag_strict_aliasing) Optimzation
Assune strict aliasing rules apply

s of zero

=specific

Trap if the stack goes past <register>

<name>

17

Insert stack checking code into the prog
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1111 fstrict-calling-conventions

1112 Common Report Var(flag_strict_calling_conventions) Init(1)
1113 Use strict ABI calling conventions even for static functions
1115 #endif /* | codereview */

1116 fstrict-overflow

1117 Common Report Var(flag_strict_overflow)

1118 Treat signed overflow as undefined

1120 fsyntax-only

1121 Common Report Var (fl ag_syntax_only)

1122 Check for syntax errors, then stop

1124 ftest-coverage

1125 Conmon Report Var(fl ag_test_coverage)

1126 Create data files needed by \"gcov\"

1128 fthread-j unps

1129 Common Report Var(flag_thread_junps) Optim zation

1130 Perform junp threading optim zations

1132 ftime-report

1133 Common Report Var(time_report)

1134 Report the tinme taken by each conpil er pass

1136 ftls-nodel =

1137 Common Joi ned Rej ect Negati ve

1138 -ftls-nodel =[ gl obal -dynami c| | ocal -dynami c|initial -exec]| | ocal - exec] Set the
1140 ftopl evel -reorder

1141 Common Report Var(fl ag_toplevel _reorder) Init(2) Optimzation
1142 Reorder top level functions, variables, and asns

1144 ftracer

1145 Common Report Var(flag_tracer)

1146 Perform superbl ock formation via tail duplication

1148 ; Zero neans that floating-point math operations cannot generate a
1149 ; (user-visible) trap. This is the case, for exanple, in nonstop
1150 ; I EEE 754 arithnetic.

1151 ftrappi ng-math

1152
1153

1155
1156
1157

1159
1160

Conmon Report Var(flag_trapping_math) Init(1) Optimzation
Assune fl oating-point operations can trap

ftrapv
Conmon Report Var(flag_trapv) Optimzation
Trap for signed overflow in addition, subtraction and multiplication

ftree-ccp
Conmon Report Var(flag_tree_ccp) Optim zation

1161 Enabl e SSA-CCP optim zation on trees

1163 ftree-store-ccp

1164 Conmon

1165 Does nothing. Preserved for backward conpatibility.
1167 ftree-ch

1168 Conmon Report Var(flag_tree_ch) Optimzation

1169

1171
1172
1173

1175
1176

Enabl e | oop header copying on trees

ftree-copyrenane
Conmon Report Var(flag_tree_copyrenane) Optim zation
Repl ace SSA tenporaries with better names in copies

ftree-copy-prop
Conmon Report Var (flag_tree_copy_prop) Optim zation
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1177 Enabl e copy propagation on trees

1179 ftree-store-copy-prop
1180 Conmon

1181 Does nothing. Preserved for backward compatibility.
1183 ftree-cselim

1184 Conmon Report Var(flag_tree_cselim Init(2) Optinization
1185 Transformcondition stores into unconditional ones

1187 ftree-sw tch-conversion
1188 Common Report Var(flag_tree_swi tch_conversion) Optim zation
1189 Perform conversions of switch initializations.

1191 ftree-dce
1192 Common Report Var(flag_tree_dce) Optim zation
1193 Enabl e SSA dead code elim nation optim zation on trees

1195 ftree-dom nator-opts
1196 Common Report Var(flag_tree_dom) Optimization
1197 Enabl e domi nator optim zations

1199 ftree-dse
1200 Common Report Var(flag_tree_dse) Optinization
1201 Enabl e dead store elimnation

1203 ftree-fre
1204 Common Report Var(flag_tree_fre) Optim zation
1205 Enabl e Full Redundancy Elimnation (FRE) on trees

1207 ftree-1oop-distribution
1208 Common Report Var(flag_tree_l oop_distribution) Optim zation
1209 Enabl e | oop distribution on trees

1211 ftree-loop-im
1212 Conmon Report Var(flag_tree_loop_im Init(1l) Optim zation
1213 Enabl e loop invariant notion on trees

1215 ftree-1oop-1inear
1216 Conmon Report Var(flag_tree_loop_linear) Optim zation
1217 Enable linear |oop transforns on trees

1219 ftree-1 oop-ivcanon
1220 Common Report Var(flag_tree_l oop_ivcanon) Init(1) Optinization
1221 Create canonical induction variables in |oops

1223 ftree-| oop-optim ze
1224 Common Report Var(flag_tree_loop_optimize) Init(1l) Optimzation
1225 Enabl e | oop optimizations on tree |evel

1227 ftree-parallelize-loops=
1228 Common Report Joined U nteger Var(flag_tree_parallelize_|loops) Init(1)
1229 Enabl e automatic parallelization of |oops

1231 ftree-pre
1232 Common Report Var(flag_tree_pre) Optim zation
1233 Enabl e SSA-PRE optim zation on trees

1235 ftree-reassoc
1236 Common Report Var(flag_tree_reassoc) Init(1l) Optim zation
1237 Enabl e reassoci ation on tree |evel

1239 ftree-salias
1240 Common

1241 Does nothing. Preserved for backward conpatibility.
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1243
1244
1245

1247
1248
1249

1251
1252
1253

1255
1256
1257

1259
1260
1261

1263
1264
1265

1267
1268
1269

1271
1272
1273

1275

1276 ;

1277
1278
1279
1280

1282
1283
1284
1285

1287
1288
1289

1291
1292

1293 ;

1294
1295
1296
1297

1299
1300
1301

1303
1304
1305

1307
1308

ftree-sink
Common Report Var(flag_tree_sink) Optimzation
Enabl e SSA code sinking on trees

ftree-sra
Conmmon Report Var(flag_tree_sra) Optim zation
Perform scal ar repl acement of aggregates

ftree-ter
Common Report Var(flag_tree_ter) Init(1l) Optimzation
Repl ace tenporary expressions in the SSA->nornal pass

ftree-Irs
Common Report Var(flag_tree_live_range_split) Optim zation
Performlive range splitting during the SSA->nornal pass

ftree-vrp
Conmmon Report Var(flag_tree_vrp) Init(0) Optimzation
Per form Val ue Range Propagati on on trees

funit-at-a-tinme
Common Report Var(flag_unit_at_a_tine) Init(1l) Optim zation
Conpi l e whol e conpilation unit at a tine

funrol | -1 oops
Conmon Repor t Var(
Perform | oop unroll

ag_unrol | _| oops) Optim zation
ng when iteration count is known

funroll-all-Ioops
Conmon Repor t Var( ag_unrol | _all_l oops) Optim zation
Perform | oop unrolling for alT |oops

; Nonzero nmeans that |oop optimzer may assunme that the induction variables
that control |oops do not overflow and that the | oops with nontrivial

; exit condition are not infinite

funsaf e- | oop-opti m zati ons

Conmmon Report Var (flag_unsafe_|l oop_optim zations) Optim zation

Al ow | oop optimzations to assune that the | oops behave in nornmal way

fassoci ative-math

Conmon Report Var (fl ag_associ ati ve_nmat h)

Al ow optimzation for floating-point arithnmetic which may change the
result of the operation due to rounding.

freciprocal -nath
Conmon Report Var (flag_reci procal _mat h)
Sane as -fassociative-math for expressions which include division.

; Nonzero neans that unsafe floating-point math optimzations are all owed

; for the sake of speed. |EEE conpliance is not guaranteed, and operations

are allowed to assume that their argunents and results are "nornal "
(e.g., nonnegative for SQRT).

f unsaf e- mat h- optim zations

Conmon Report Var (fl ag_unsafe_nmath_optim zations) Optim zation

Al ow math optim zations that may violate | EEE or | SO standards

funswi t ch-1 oops
Common Report Var (flag_unswi tch_| oops) Optimization
Perform | oop unsw tchi ng

f unwi nd-t abl es
Conmmon Report Var (flag_unwi nd_t abl es) Optim zation
Just generate unwi nd tables for exception handling

fvar-tracking
Conmmon Report Var (flag_var_tracking) VarExists Optinzation

20
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1309

1311
1312
1313

1315
1316
1317

1319
1320
1321

1323
1324
1325

1327
1328
1329

1331
1332
1333

1335
1336
1337

1338
1339

1340
1341
1342
1343

1345
1346
1347

1350
1351
1352

1354
1355
1356

1358
1359
1360

1362
1363
1364

1366
1367
1368

1370
1371
1372

1374

Perform vari abl e tracking

fvar-tracking-uninit
Conmon Report Var(flag_var_tracking_uninit) Optimzation
Performvariabl e tracking and al so tag variables that are uninitialized

ftree-vectorize
Conmon Report Var (flag_tree_vectorize) Optinization
Enabl e | oop vectorization on trees

f vect - cost - nodel
Conmon Report Var (flag_vect_cost_nodel ) Optim zation
Enabl e use of cost nodel in vectorization

ftree-vect-| oop-version
Conmon Report Var (flag_tree_vect_| oop_version) Init(1l) Optimzation
Enabl e | oop versi oni ng when doi ng | oop vectorization on trees

ftree-vectorizer-verbose=

Common Rej ect Negati ve Joi ned
-ftree-vectorizer-verbose=<nunber > Set the verbosity |evel of the vectori
ftree-scev-cprop

Conmon Report Var (flag_tree_scev_cprop) Init(1) Optimzation

Enabl e copy propagation of scal ar-evol ution information.

; -fverbose-asm causes extra commentary infornation to be produced in

; the generated assenbly code (to make it nore readable). This option
; is generally only of use to those who actually need to read the
generated assenbly code (perhaps while debugging the conpiler itself).
-fno-verbose-asm the default, causes the extra informtion

; to not be added and is useful when conparing two assenbler files.
fverbose-asm

Conmon Report Var (fl ag_verbose_asm

Add extra commentary to assenbl er output

fvisibility=
Conmon Joi ned Rej ect Negati ve

-fvisibility=[defaul t|internal|hidden]|protected] Set the default synbol

f vpt
Common Report Var (flag_value_profile_transformations) Optinization
Use expression value profiles in optinzations

f web
Conmon Report Var(flag_web) Init(2) Optimnzation
Construct webs and split unrel ated uses of single variable

ftree-builtin-call-dce
Conmon Report Var (flag_tree_builtin_call_dce) Init(0) Optl m zation
Enabl e conditional dead code elimnation for builtin call

f whol e- program
Conmon Report Var (fl ag_whol e_program
Per f or m whol e program opti m zati ons

Init(0) Optimzation

fwrapv
Conmon Report Var (flag_wapv) Optimzation
Assune signed arithnetic overflow w aps around

fzero-initialized-in-bss
Conmon Report Var(flag_zero_initialized_in_bss)
Put zero initialized data in the bss section

Init(1)

g
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1375
1376

1378
1379
1380

1382
1383
1384

1386
1387
1388

1390
1391
1392

1394
1395
1396

1398
1399
1400

1402
1403
1404

1406
1407
1408

1410
1411
1412

1414
1415
1416

1418
1419
1420

1422
1423
1424

1426
1427
1428

1430
1431
1432

1434
1435
1436

1438
1439
1440

Conmon Joi nedOr M ssi ng
Generate debug information in default format

gcof f
Conmmon Joi nedOr M ssing Negati ve(gdwarf-2)
Generate debug information in COFF fornat

gdwar f - 2
Common Joi nedOr M ssi ng Negat i ve(gst abs)
Cenerate debug information in DWARF v2 fornat

ggdb

Conmon Joi nedOr M ssi ng

Cenerate debug information in default extended format
gst abs

Common Joi nedOr M ssing Negati ve(gst abs+)

Cenerate debug information in STABS for mat

gst abs+
Conmmon  Joi nedOr M ssing Negati ve(gvms)
Cenerate debug information in extended STABS for mat

gvis
Common Joi nedOr M ssing Negati ve(gxcoff)
Generate debug information in VMS format

gxcof f
Conmmon Joi nedOr M ssing Negati ve(gxcof f +)
Gener ate debug i nformation in XCOFF for mat

gxcof f +
Common Joi nedOr M ssing Negative(gcoff)
Generate debug information in extended XCOFF fornat

o
Conmon Joi ned Separate

-0 <file> Pl ace output into <file>

p

Common Var (profile_flag)
Enabl e function profiling
pedantic

Conmmon Var (pedanti c)

| ssue warni ngs needed for strict conpliance to the standard

pedantic-errors
Conmon

Li ke -pedantic but issue themas errors

qui et

Common Var (qui et _fl ag)

Do not display functions conpiled or elapsed time

ver si on
Conmmon Var (versi on_f | ag)
Di splay the conpiler’s version

w
Conmmon Var (i nhi bi t _war ni ngs)
Suppr ess war ni ngs

shar ed
Conmmon Rej ect Negati ve Negati ve(pie)
Create a shared library
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1442 pie
1443 Conmon Rej ect Negati ve Negati ve(shared)
1444 Create a position independent executable

1446 ; This coment is to ensure we retain the blank |ine above.

23
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964570 Sun Cct 28 20:56:07 2012
new gcc/ config/i386/i386.c
I mpl enent -fstrict-calling-conventions
Stock GCC is overly willing to violate the ABI when calling local functions,
such that it passes argunents in registers on i386. This hanpers debuggi ng
with anything other than a fully-aware DWARF debugger, and is generally not
sonet hing we desire.
Impl enent a flag which disables this behaviour, enabled by default. The flag is
gl obal, though only effective on i386, to nore easily allowits globalization
later which, given the odds, is likely to be necessary.

hkkkkkkkkkkkkkkkkkkhkkhkkhkhkhkhkkkkkkkkkkkkkkkkkkkkkkk Xk k k%

__unchanged_portion_omtted_

new gcc/ config/i386/i386.c

4346 /* Return the regparmvalue for a function with the indicated TYPE and DECL.
4347 DECL may be NULL when calling function indirectly

4348 or considering a libcall. */

4350 static int

4351 i x86_function_regparm (const_tree type, const_tree decl)

4352 {

4353 tree attr;

4354 int regparm

4356 static bool error_issued;

4358 if (TARGET_64BIT)

4359 return (ix86_function_type_abi (type) == SYSV_ABI

4360 ? X86_64_REGPARM MAX : X64_REGPARM MAX) ;

4362 regparm = i x86_r egparm

4363 attr = | ookup_attribute ("regparni, TYPE_ATTRI BUTES (type));

4364 if (attr)

4365 {

4366 regparm

4367 = TREE_| NT_CST_LOW ( TREE_VALUE ( TREE_VALUE (attr)));

4369 if (decl && TREE_CODE (decl) == FUNCTI ON_DECL)

4370

4371 /* We can’t use regparm(3) for nested functions because

4372 these pass static chain pointer in %cx register. */

4373 if (lerror_issued &k regparm ==

4374 && decl _function_context (decl)

4375 && ! DECL_NO _STATI C_CHAI N (decl))

4376 {

4377 error ("nested functions are linmted to 2 register paraneters");
4378 error_issued = true;

4379 return O;

4380 }

4381 1

4383 return regparm

4384

4386 if (lookup_attribute ("fastcall", TYPE_ATTRI BUTES (type)))

4387 return 2;

4389 /* Use register calling convention for |local functions when possible. */
4390 if (decl

4391 && TREE_CODE (decl) == FUNCTI ON_DECL

4392 && optim ze

4393 &8 (TARCET_64BIT || !flag_strict_calling_conventions)

4394 #endif /* | codereview */

4395 && !profile_flag)

4396 {

4397 /* FIXVE: renpve this CONST_CAST when cgraph.[ch] is constified. */
4398 struct cgraph_local _info *i = cgraph_l ocal _info (CONST_CAST_TREE(decl));
4399 if (i & i->local)

4400 {

4401 int local _regparm globals = 0, regno;

4402 struct function *f;

4404 /* Make sure no regparmregister is taken by a

4405 fixed register variable. *

4406 for (local _regparm= 0; |ocal _regparm < REGPARM MAX; | ocal _regpar m++)
4407 if (fixed_regs[local _regparm)

4408 br eak;

4410 /* We can’t use regparn ) nested functions as these use
4411 static chain pointer in rd argunment. */
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4412 if (local _regparm== 3

4413 && decl _function_context (decl)

4414 && ! DECL_NO _STATI C_CHAI N (decl))

4415 | ocal _regparm = 2;

4417 /* 1f the function realigns its stackpointer, the prologue will
4418 cl obber %cx. |If we’ve already generated code for the callee,
4419 the callee DECL_STRUCT_FUNCTION is gone, so we fall back to
4420 scanning the attributes for the self-realigning property. */
4421 f = DECL_STRUCT_FUNCTI ON (decl);

4422 /* Since current internal arg pointer won't conflict with
4423 paranmet er passing regs, so no need to change stack

4424 real i gnnent and adj ust regparm nunber.

4426 Each fixed regi ster usage increases register pressure,
4427 so |l ess registers should be used for argunent passing.
4428 This functionality can be overriden by an explicit

4429 regparm val ue. */

4430 for (regno = 0; regno <= DI_REG regno++)

4431 if (fixed_regs[regno])

4432 gl obal s++;

4434 | ocal _regparm

4435 = globals < local _regparm ? |ocal _regparm- globals : 0;
4437 if (local _regparm > regparn

4438 regparm = | ocal _regparm

4439

4440 }

4442 return regparm

4443 }

4445 /* Return 1 or 2, if we can pass up to SSE REGPARM MAX SFnpde (1) and
4446 DFnode (2) argunents in SSE registers for a function with the

4447 indicated TYPE and DECL. DECL nay be NULL when calling function
4448 indirectly or considering a libcall. Oherwi se return 0. */

4450 static int

4451 i x86_function_sseregparm (const_tree type, const_tree decl, bool warn)
4452 {

4453  gcc_assert (! TARGET_64BIT);

4455 /* Use SSE registers to pass SFnode and DFnode argunents if requested
4456 by the sseregparmattribute. */

4457  if (TARGET_SSEREGPARM

4458 || (type && | ookup_attribute ("sseregparnt, TYPE_ATTRI BUTES (type))))
4459

4460 if (! TARGET_SSE)

4461

4462 if (warn)

4463

4464 if (decl)

4465 error ("Calling %gD with attri bute sseregparmwi t hout "
4466 " SSE/ SSE2 enabl ed", decl);

4467 el se

4468 error ("Calling %9T with attribute sseregparm wi t hout
4469 " SSE/ SSE2 enabl ed", type);

4470

4471 return O;

4472

4474 return 2;

4475

4477 /* For local functions, pass up to SSE REGPARM MAX SFnode

new gcc/ config/i386/i386.c

4478 (and DFnpde for SSE2) argunents in SSE registers. */

4479 if (decl &% TARGET_SSE MATH && optimize & !profile_flag &&

4480 (TARGET_64BIT || !flag_strict_calling_conventions))

4393 if (decl && TARCGET_SSE_MATH && optim ze & !profile_flag)

4481

4482 /* FIXME: renpve this CONST_CAST when cgraph.[ch] is constified. */
4483 struct cgraph_local _info *i = cgraph_l ocal _i nfo (CONST_CAST_TREE(decl));
4484 if (i & i->local)

4485 return TARGET_SSE2 ? 2 : 1;

4486

4488 return O;

4489 }

____unchanged_portion_onitted_
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651723 Sun COct 28 20:56:09 2012
new gcc/ doc/ i nvoke. t exi
I mpl enent -fstrict-calling-conventions
Stock GCC is overly willing to violate the ABI when calling local functions,
such that it passes argunents in registers on i386. This hanpers debuggi ng
with anything other than a fully-aware DWARF debugger, and is generally not
sonet hing we desire.
Impl enent a flag which disables this behaviour, enabled by default. The flag is
gl obal, though only effective on i386, to nore easily allowits globalization
later which, given the odds, is likely to be necessary.

hkkkkkkkkkkkkkkkkkkhkkhkkhkhkhkhkkkkkkkkkkkkkkkkkkkkkkk Xk k k%

__unchanged_portion_omtted_

2811 The option @ption{-Wextra} also prints warning nessages for the
2812 fol |l owi ng cases:

2814 @tem ze @ull et

2816 @tem
2817 A pointer is conpared against integer zero with @amp{<}, @anp{<=},
2818 @anp{>}, or @anp{>=}.

2820 @tem
2821 (C++ only) An enunerator and a non-enunerator both appear in a
2822 conditional expression.

2824 @tem
2825 (C++ only) Anbi guous virtual bases.

2827 @tem
2828 (C++ only) Subscripting an array which has been decl ared @anp{register}.

2830 @tem
2831 (C++ only) Taking the address of a variable which has been decl ared
2832 @anp{register}.

2834 @tem
2835 (C++ only) A base class is not initialized in a derived class’ copy
2836 constructor.

2838 @nd iteni ze

2840 @tem -Whar-subscripts

2841 @pi ndex Whar-subscripts

2842 @pi ndex Who-char-subscripts

2843 Warn if an array subscript has type @ode{char}. This is a comopn cause
2844 of error, as programmers often forget that this type is signed on sone
2845 machi nes.

2846 This warning is enabled by @ption{-Vall}.

2848 @tem - Woment

2849 @pi ndex Woment

2850 @pi ndex Who- conment

2851 Warn whenever a comment-start sequence @anp{/*} appears in a @anp{/*}
2852 comment, or whenever a Backsl ash-New i ne appears in a @anmp{//} conment.
2853 This warning is enabled by @ption{-Wall}.

2855 @tem - W or mat

2856 @pi ndex W or mat

2857 @pi ndex Who-f or nat

2858 @pi ndex ffreestanding

2859 @pi ndex fno-builtin

2860 Check calls to @ode{printf} and @ode{scanf}, etc., to make sure that
2861 the arguments supplied have types appropriate to the format stri ng

2862 specified, and that the conversions specified in the format string make
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2863
2864
2865
2866
2867
2868
2869
2870

2872
2873
2874
2875
2876
2877
2878
2879
2880
2881

2883
2884

2886
2887
2888
2889
2890

2892
2893
2894
2895
2896

2898
2899
2900
2901
2902

2904
2905
2906
2907
2908
2909

2911
2912
2913
2914
2915
2916
2917

2919
2920
2921
2922
2923

2925
2926
2927
2928

sense. This includes standard functions, and others specified by format
attributes (@xref{Function Attributes}), in the @ode{printf},
@ode{scanf}, @ode{strftinme} and @ode{strfnon} (an X/ Open extension,
not in the C standard) famlies (or other target-specific famlies).

Whi ch functions are checked wi thout format attributes having been

speci fi ed depends on the standard version sel ected, and such checks of
functions without the attribute specified are disabled by
@ption{-ffreestanding} or @ption{-fno-builtin}.

The formats are checked against the format features supported by GNU
libc version 2.2. These include all 1SO C90 and C99 features, as well

as features fromthe Single Unix Specification and some BSD and GNU
extensions. GOher library inplenmentations nmay not support all these
features; GCC does not support warning about features that go beyond a
particular library's limtations. However, if @ption{-pedantic} is used
with @ption{-Wornat}, warnings will be given about format features not
in the selected standard version (but not for @ode{strfnon} formats,
since those are not in any version of the C standard). @ref{C D al ect
Options,,Options Controlling C Dialect}.

Since @ption{-Wormat} al so checks for null fornmat argunents for
several functions, @ption{-Wornat} also inplies @ption{-Wonnull}.

@ption{-Wormat} is included in @ption{-Wall}. For nore control over sone
aspects of format checking, the options @ption{-W ormat-y2k},
@ption{-Wo-format-extra-args}, @ption{-Wo-format-zero- Iength},
@ption{-Wormat-nonliteral }, @)pti on{-Wormat-security}, and
@ption{-Wornat=2} are available, but are not included in @ption{-Wall}.

@tem - W or mat - y2k

@pi ndex W or mat - y2k

@pi ndex Who-f or mat - y2k

If @ption{-Wormat} is specified, also warn about @ode{strftinme}
formats which may yield only a two-digit year.

@tem -Wo-format-contai ns- nul

@pi ndex Who-format - cont ai ns- nul

@pi ndex W or nat - cont ai ns- nul

If @ption{-Wormat} is specified, do not warn about format strings that
contain NUL bytes.

@tem -Wo-fornat-extra-args

@pi ndex Who-format-extra-args

@pi ndex W ormat -extra-args

If @ption{-Wormat} is specified, do not warn about excess arguments to a
@ode{printf} or @ode{scanf} format function. The C standard specifies
that such argunents are ignored.

Where the unused argunments |ie between used argunments that are
specified with @anp{$} operand nunber specifications, normally

warni ngs are still given, since the inplenentation could not know what
type to pass to @ode{va_arg} to skip the unused argunents. However,
in the case of @ode{scanf} formats, this option will suppress the
warning i f the unused arguments are all pointers, since the Single

Uni x Speci fication says that such unused argunents are all owed.

@tem -Who-format-zero-length @{(C and bjective-C only)}

@pi ndex Who-format-zero-1ength

@pi ndex W ornat - zero-| ength

If @ption{-Wormat} is specified, do not warn about zero-length formats.
The C standard specifies that zero-length formats are all owed.

@tem-Wornmat-nonliteral

@pi ndex W ormat-nonliteral

@pi ndex Who-format-nonliteral

If @ption{-Wormat} is specified, also warn if the format string is not a
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2929 string literal and so cannot be checked, unless the format function 2995 @pindex Wnplicit

2930 takes its fornat argunents as a @ode{va_list}. 2996 @pi ndex Who-inplicit
2997 Sanme as @ption{-Wnplicit-int} and @ption{-Wnplicit-function-declaration}.

2932 @tem -Wornat-security 2998 This warning is enabl ed by @ption{-Vall}.

2933 @pi ndex Wormat-security

2934 @pi ndex Who-format-security 3000 @tem -Wgnored-qualifiers @{(C and C++ only)}

2935 If @ption{-Wormat} is specified, also warn about uses of format 3001 @pi ndex Wgnored-qualifiers

2936 functions that represent possible security problenms. At present, this 3002 @pi ndex Who-ignored-qualifiers

2937 warns about calls to @ode{printf} and @ode{scanf} functions where the 3003 Warn if the return type of a function has a type qualifier

2938 format string is not a string literal and there are no format argunents, 3004 such as @ode{const}. For 1SO C such a type qualifier has no effect,

2939 as in @ode{printf (foo);}. This may be a security hole if the fornat 3005 since the value returned by a function is not an |val ue.

2940 string came fromuntrusted i nput and contains @amp{%}. (This is 3006 For C++, the warning is only emtted for scalar types or @ode{void}.

2941 currently a subset of what @ption{-Wormat-nonliteral} warns about, but 3007 1SO C prohibits qualified @ode{void} return types on function

2942 in future warnings nay be added to @ption{-Wormat-security} that are not 3008 definitions, so such return types always receive a warning

2943 included in @ption{-Wornmat-nonliteral}.) 3009 even without this option.

2945 @tem - W or nat =2 3011 This warning is al so enabled by @ption{-Wxtra}.

2946 @pi ndex W or mat =2

2947 @pi ndex Who-f or nat =2 3013 @tem - Wmin

2948 Enable @ption{-Wornmat} plus format checks not included in 3014 @pi ndex Wi n

2949 @ptl on{-Wormat}. Currently equivalent to @anp{-W ormat 3015 @pi ndex Who- nmai n

2950 -Wornmat-nonliteral -Wornmat-security -Wormat-y2k}. 3016 Warn if the type of @anp{nmain} is suspicious. @anp{main} should be
3017 a function with external Iinkage, returning int, taking either zero

2952 @tem -Wonnull @{(C and Objective-C only)} 3018 argunents, two, or three argunments of appropriate types. This warning

2953 @pi ndex Whonnul | 3019 is enabl ed by default in C++ and is enabl ed by either @ption{-Wall}

2954 @pi ndex Who- nonnul | 3020 or @ption{-pedantic}.

2955 Warn about passing a null pointer for arguments marked as

2956 requiring a non-null value by the @ode{nonnull} function attribute. 3022 @tem - Whn ssi ng- braces
3023 @pi ndex W ssing-braces

2958 @ption{-Wwonnull} is included in @ption{-Wall} and @ption{-Wormat}. It 3024 @pi ndex Who- mi ssi ng- braces

2959 can be disabled with the @ption{-Wo-nonnull} option. 3025 Warn if an aggregate or union initializer is not fully bracketed. In
3026 the following exanple, the initializer for @anp{a} is not fully

2961 @tem-Wnit-self @{(C, C++, Objective-C and bjective-C++ only)} 3027 bracketed, but that for @anp{b} is fully bracketed.

2962 @pi ndex Wnit-self

2963 @pi ndex Who-init-self 3029 @nmal | exanpl e

2964 Warn about uninitialized variables which are initialized with thensel ves. 3030 int a[2][2] =@ O, 1, 2, 3 @;

2965 Note this option can only be used with the @ption{-Wninitialized} option. 3031 int b[2][2] =@ @ O, 1@, @ 2, 3 @ @;

3032 @nd snal | exanpl e
2967 For exanple, GCC will warn about @ode{i} being uninitialized in the

2968 foll owi ng snippet only when @ption{-Wnit-self} has been specified: 3034 This warning is enabled by @ption{-Wall}.
2969 @nmal | exanpl e
2970 @roup 3036 @tem - Wi ssing-include-dirs @{(C, C++, bjective-C and Qbjective-C++ only)}
2971 int f() 3037 @pi ndex Whi ssing-include-dirs
2972 @ 3038 @pi ndex Who- ni ssing-include-dirs
2973 int i =1i; 3039 Warn if a user-supplied include directory does not exist.
2974 return i;
2975 @ 3041 @tem -Warent heses
2976 @nd group 3042 @pi ndex Wpar ent heses
2977 @nd snal | exanpl e 3043 @pi ndex Who- par ent heses
3044 Warn if parentheses are omitted in certain contexts, such
2979 @tem-Wnplicit-int @{(C and Cbjective-C only)} 3045 as when there is an assignnent in a context where a truth val ue
2980 @pi ndex Wnplicit-int 3046 is expected, or when operators are nested whose precedence people
2981 @pi ndex Who-inplicit-int 3047 often get confused about.
2982 Warn when a decl aration does not specify a type.
2983 This warning is enabled by @ption{-Vall}. 3049 Also warn if a conparison |ike @anp{x<=y<=z} appears; this is
3050 equivalent to @anp{(x<=y ? 1 : 0) <= z}, which is a different
2985 @tem -Wnplicit-function-declaration @{(C and Objective-C only)} 3051 interpretation fromthat of ordinary mathematical notation.
2986 @pi ndex Wnplicit-function-declaration
2987 @pi ndex Wo-inplicit-function-declaration 3053 Al so warn about constructions where there may be confusion to which
2988 G ve a warning whenever a function is used before being declared. In 3054 @ode{if} statenent an @ode{el se} branch belongs. Here is an exanple of
2989 C99 node (@ption{-std=c99} or @ption{-std=gnu99}), this warning is 3055 such a case:
2990 enabl ed by default and it is nmade into an error by
2991 @ption{-pedantic-errors}. This warning is al so enabl ed by 3057 @mal | exanpl e
2992 @ption{-wall}. 3058 @roup
3059

2994 @tem-Wnplicit 3060 if (a)




new gcc/ doc/ i nvoke. t exi

new gcc/ doc/ i nvoke. t exi

3127
3128

Exanpl es of code with undefl ned behavior are @ode{a = a++}, @ode{a[n]

= b[n++]} and @ode{a[i++] =i;

Sonme nore conplicated cases are not

fal se positive

it has been found fairly effective at detecting

3129 di agnosed by this option, and it may gi ve an occasi onal

3130 result, but in general

3131 this sort of problemin prograns.

3133 The standard is worded confusingly, therefore there is sone debate
3134 over the precise neaning of the sequence point rules in subtle cases.

3135
3136

Li nks to di scussions of the problem including proposed fornal
definitions, may be found on the GCC readi ngs page, at

3137 @f @ref{http://gcc.gnu.org/readings.htm}}.

3139 This warning is enabled by @ption{-Vall} for C and GC++.
3141 @tem -Weturn-type

3142 @pi ndex Weturn-type

3143
3144
3145
3146
3147
3148
3149

3151
3152

@pi ndex Who-return-type

Warn whenever a function is defined with a return-type that defaults
to @ode{int}. Also warn about any @ode{return} statement with no
return-value in a function whose return-type is not @ode{void}
(falling off the end of the function body is considered returning

wi t hout a value), and about a @ode{return} statement with a
expression in a function whose return- type is @ode{void}.

For C++, a function without return type always produces a diagnostic
message, even when @ption{-Wo-return-type} is specified. The only

3153 exceptions are @anp{nain} and functions defined I n system headers.
3155 This warning is enabl ed by @ption{-Vall}.

3157 @tem -Wswi tch

3158 @pi ndex Wwitch

3159

@pi ndex Who-switch

3160 Warn whenever a @ode{swi tch} statenent

has an index of enunerated type

3061 if (b)

3062 foo ();

3063 else

3064 bar ();

3065

3066 @nd group

3067 @nd snal | exanpl e

3069 In C/ C++, every @ode{el se} branch belongs to the innernpst possible
3070 @ode{if} statenent, which in this exanple is @ode{if (b)}. This is
3071 often not what the programrer expected, as illustrated in the above
3072 exanpl e by indentation the progranmer chose. Wen there is the

3073 potential for this confusion, GCC will issue a warning when this flag
3074 1s specified. To elimnate the warning, add explicit braces around
3075 the innernost @ode{if} statement so there is no way the @ode{el se}
3076 could belong to the enclosing @ode{if}. The resulting code would

3077 look like this:

3079 @nmal | exanpl e

3080 @roup

3081

3082 if (a)

3083

3084 if (b)

3085 foo ();

3086 el se

3087 bar ();

3088

3089

3090 @nd group

3091 @nd snal | exanpl e

3093 This warning is enabled by @ption{-Vall}.

3095 @tem -Wequence- poi nt

3096 @pi ndex Wsequence- poi nt

3097 @pi ndex Who- sequence- poi nt

3098 Warn about code that may have undefined semantics because of violations
3099 of sequence point rules in the C and C++ standards.

3101 The C and C++ standards defines the order in which expressions in a C/ C++
3102 program are evaluated in ternms of @fn{sequence points}, which represent
3103 a partial ordering between the execution of parts of the program those
3104 executed before the sequence point, and those executed after it. These
3105 occur after the evaluation of a full expression (one which is not part
3106 of a larger expression), after the evaluation of the first operand of a
3107 @ode{&&}, @ode{||}, @ode{? :} or @ode{,} (conma) operator, before a
3108 function is called (but after the evaluation of its arguments and the
3109 expression denoting the called function), and in certain other places.
3110 Other than as expressed by the sequence point rules, the order of

3111 eval uation of subexpressions of an expression is not specified. Al
3112 these rules describe only a partial order rather than a total order,
3113 since, for exanple, if two functions are called within one expression
3114 with no sequence point between them the order in which the functions
3115 are called is not specified. However, the standards conmittee have
3116 ruled that function calls do not overl ap.

3118 It is not specified when between sequence points nodifications to the
3119 val ues of objects take effect. Prograns whose behavi or depends on this
3120 have undefined behavior; the C and C++ standards specify that ‘‘Between
3121 the previous and next sequence point an object shall have its stored
3122 value nodified at nbst once by the evaluation of an expression.

3123 Furthernore, the prior value shall be read only to determ ne the val ue
3124 to be stored.’’ If a program breaks these rules, the results on any
3125 particular inplenentation are entirely unpredictable.

3161
3162
3163
3164
3165

3167
3168
3169
3170
3171

3173
3174
3175
3176

and | acks a @ode{case} for one or

nore of the named codes of that

enumrer ati on.

(The presence of a @ode{default} |

abel prevents this

war ni ng. )

@ode{ case}

| abel s outside the enuneration range al so

provoke warni ngs when this option is used.
This warning is enabled by @ption{-Wall}.

@tem -Ww tch-defaul t

@pi ndex Wswi t ch- def aul t

@pi ndex Who-swi t ch-def aul t

Warn whenever a @ode{sw tch} statenment does not have a @ode{defaul t}
case.

@tem-Wswi t ch-enum

@pi ndex Wswi t ch- enum

@pi ndex Who-swi t ch-enum

Warn whenever a @ode{swi tch} statement has an index of enunerated type
and | acks a @ode{case} for one or nore of the nanmed codes of that
@ode{case} |abels outside the enuneration range al so

3177

3178 enunerati on.

3179 provoke warnings when this option is used.
3181 @tem -Wsync-nand @{(C and C++ only)}
3182 @pi ndex Wsync-nand

3183
3184
3185

3187
3188
3189
3190
3191
3192

@pi ndex Who- sync- nand
Warn when @ode{__sync_fetch_and_nand} and @ode{__sync_nand_and_f et ch}
built-in functions are used. These functions changed semantics in GCC 4. 4.

@tem-Wrigraphs

@pi ndex Wrigraphs

@pi ndex Who-trigraphs

Warn if any trigraphs are encountered that m ght change the neaning of
the program (trigraphs within comrents are not warned about).

This warning is enabled by @ption{-Vall}.
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3194
3195
3196
3197
3198
3199

3201
3202
3203
3204
3205

3207
3208

3210
3211
3212
3213

3215
3216

3218
3219
3220
3221
3222
3223

3225
3226

3228
3229
3230
3231
3232
3233
3234
3235
3236

3238

3240
3241
3242
3243

3245
3246
3247

3249
3250
3251
3252
3253
3254
3255

3257
3258

@tem -Winused-function

@pi ndex Winused- function

@pi ndex Who- unused-function

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

This warning is enabled by @ption{-Vall}.

@tem -Wnused- | abel

@pi ndex Winused- | abel

@pi ndex Who- unused- | abel

Warn whenever a |abel is declared but not used.
This warning is enabled by @ption{-Vall}.

To suppress this warning use the @anp{unused} attribute
(@xref{Variable Attributes}).

@tem - Winused- par anet er

@pi ndex Winused- par anet er

@pi ndex Who- unused- par anet er

Warn whenever a function paranmeter is unused aside fromits declaration.

To suppress this warning use the @anp{unused} attribute
(@xref{Variable Attributes}).

@tem -Wnused-vari abl e

@pi ndex Winused-vari abl e

@pi ndex Who-unused-vari abl e

Warn whenever a local variable or non-constant static variable is unused
aside fromits declaration.

This warning is enabled by @ption{-Wall}.

To suppress this warning use the @anp{unused} attribute
(@xref{Variable Attributes}).

@tem -Winused- val ue

@pi ndex Winused- val ue

@pi ndex Who- unused- val ue

Warn whenever a statement conputes a result that is explicitly not
used. To suppress this warning cast the unused expression to
@amp{void}. This includes an expression-statenent or the |eft-hand
side of a comma expression that contains no side effects. For exanple,
an expression such as @anp{x[i,j]} will cause a warning, while
@anp{x[(void)i,j]} will not.

This warning is enabl ed by @ption{-Vall}.

@tem -Winused

@pi ndex Winused

@pi ndex Who- unused

Al the above @ption{-Wnused} options conbi ned.

In order to get a warning about an unused function paraneter, you nust
either specify @anp{-Wextra -Wnused} (note that @anmp{-Wall} inplies
@anp{-Wnused}), or separately specify @ption{-Wnused-paraneter}.

@tem-Wininitialized

@pi ndex Wininitialized

@pi ndex Who-uninitialized

Warn if an automatic variable is used without first being initialized
or if a variable nay be clobbered by a @ode{setjnmp} call. In C++,
warn if a non-static reference or non-static @anp{const} nenber
appears in a class w thout constructors.

If you want to warn about code which uses the uninitialized value of the
variable inits own initializer, use the @ption{-Wnit-self} option.
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3260
3261
3262
3263
3264
3265
3266

3268
3269
3270
3271

3273
3274
3275
3276

3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293

3295
3296
3297

These warni ngs occur for individual uninitialized or clobbered

el enents of structure, union or array variables as well as for

variabl es which are uninitialized or clobbered as a whole. They do
not occur for variables or elenments declared @ode{vol atile}. Because
these warni ngs depend on optim zation, the exact variables or elenents
for which there are warnings will depend on the precise optim zation
options and version of GCC used.

Note that there may be no warning about a variable that is used only
to conpute a value that itself is never used, because such

conput ati ons may be del eted by data flow anal ysis before the warni ngs
are printed.

These warni ngs are made optional because GCC is not snart
enough to see all the reasons why the code m ght be correct
despite appearing to have an error. Here is one exanple of how
this can happen:

@nmal | exanpl e
@r oup
Q@
int x;
switch (y)
case 1: x = 1;
break;
case 2. x = 4
br eak;
case 3: x = 5;
foo (x);
@nd group
@nd smal | exanpl e
@oi ndent
If the value of @ode{y} is always 1, 2 or 3, then @ode{x} is
always initialized, but GCC doesn't know this. Here is

3298 anot her common case:

3300 @nal | exanpl e

3301 @

3302 int save_y;

3303 if (change_y) save_y =y, y = new.y;
3304 @lot s{}

3305 if (change_y) y = save_y;

3306

3307 @nd snal | exanpl e

3309
3310

3312
3313
3314
3315

3317
3318
3319
3320
3321

3323
3324

@oi ndent
This has no bug because @ode{save_y} is used only if it is set.

@i ndex @ode{l ongj np} warni ngs

This option also warns when a non-vol atile automatic variable mght be
changed by a call to @ode{longjnp}. These warnings as well are possible
only in optimzing conpilation.

The conpiler sees only the calls to @ode{setjnp}. It cannot know
where @ode{longjnp} will be called; in fact, a signal handler could
call it at any point in the code. As a result, you may get a warning
even when there is in fact no probl em because @ode{l ongj np} cannot
in fact be called at the place which would cause a problem

Some spurious warnings can be avoided if you declare all the functions
you use that never return as @ode{noreturn}. @ref{Function
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3325 Attributes}.
3327 This warning is enabled by @ption{-Vall} or @ption{-Wextra}.

3329 @tem - Winknown- pr agmas

3330 @pi ndex Winknown- pr agnas

3331 @pi ndex Who- unknown- pr agnas

3332 @i ndex warning for unknown pragnas

3333 @i ndex unknown pragmas, warning

3334 @i ndex pragnas, warning of unknown

3335 Warn when a #pragnm directive is encountered which is not understood by
3336 GCCC@ If this command |ine option is used, warnings will even be issued
3337 for unknown pragmas in system header files. This is not the case if
3338 the warnings were only enabled by the @ption{-Wall} command |ine option.

3340 @tem - Wo- pragnas

3341 @pi ndex Wo- pragnas

3342 @pi ndex Wragnas

3343 Do not warn about mi suses of pragmas, such as incorrect paraneters,
3344 invalid syntax, or conflicts between pragmas. See al so

3345 @anp{- Winknown- pr agmas} .

3347 @tem -Wtrict-aliasing

3348 @pindex Wstrict-aliasing

3349 @pi ndex Who-strict-aliasing

3350 This option is only active when @ption{-fstrict-aliasing} is active.
3351 It warns about code which mght break the strict aliasing rules that the
3352 conpiler is using for optimzation. The warning does not catch all

3353 cases, but does attenpt to catch the nore conmobn pitfalls. It is

3354 included in @ption{-Wall}.

3355 It is equivalent to @ption{-Wtrict-aliasing=3}

3357 @tem -Wstrict-aliasing=n

3358 @pi ndex Wstrict-aliasing=n

3359 @pi ndex Who-strict-aliasing=n

3360 This option is only active when @ption{-fstrict-aliasing} is active.

3361 It warns about code which might break the strict aliasing rules that the
3362 conpiler is using for optimzation.

3363 Higher |evels correspond to higher accuracy (fewer false positives).

3364 Higher levels also correspond to nore effort, simlar to the way - O works.
3365 @ption{-Wtrict-aliasing} is equivalent to @ption{-Wtrict-aliasing=n},
3366 with n=3.

3368 Level 1: Mst aggressive, quick, |east accurate.

3369 Possibly useful when higher |evels

3370 do not warn but -fstrict-aliasing still breaks the code, as it has very few
3371 fal se negatives. However, it has many fal se positives.

3372 Warns for all pointer conversions between possibly inconpatible types,

3373 even if never dereferenced. Runs in the frontend only.

3375 Level 2: Aggressive, quick, not too precise.

3376 May still have nany fal se positives (not as many as |level 1 though),
3377 and few fal se negatives (but possibly nore than level 1).

3378 Unlike level 1, it only warns when an address is taken. Warns about
3379 inconplete types. Runs in the frontend only.

3381 Level 3 (default for @ption{-Wtrict-aliasing}):
3382 should have very few fal se positives and few fal se

3383 negatives. Slightly slower than levels 1 or 2 when optimzation is enabled.

3384 Takes care of the common punn+dereference pattern in the frontend:

3385 @ode{*(int*)&sone_float}.

3386 If optimzation is enabled, it also runs in the backend, where it deals
3387 with nultiple statenment cases using flow sensitive points-to information.
3388 Only warns when the converted pointer is dereferenced.

3389 Does not warn about inconplete types.
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3391
3392
3393
3394
3395
3396
3397
3398
3399
3400

3402
3403
3404
3405
3406
3407
3408
3409
3410

3412
3413
3414
3415
3416
3417
3418

3420
3421
3422
3423
3424
3425
3426

3428
3429
3430

3432
3433
3434

3436
3437
3438
3439
3440
3441
3442
3443

3445
3446
3447
3448
3449
3450

3452
3453
3454
3455
3456

@tem-Wstrict-overflow

@tenx -Wstrict-overfl onw=@ar{n}

@pi ndex Wstrict-overfl ow

@pi ndex Who-strict-overflow

This option is only active when @ption{-fstrict-overflow is active.
It warns about cases where the conpiler optinizes based on the
assunption that signed overflow does not occur. Note that it does not
warn about all cases where the code might overflow it only warns
about cases where the conpiler inplenents some optimzation. Thus
this warning depends on the optim zation |evel.

An optim zation which assunes that signed overfl ow does not occur is
perfectly safe if the values of the variables involved are such that
overfl ow never does, in fact, occur. Therefore this warning can
easily give a false positive: a warning about code which is not
actually a problem To help focus on inportant issues, several
warning | evel s are defined. No warnings are issued for the use of
undefined signed overfl ow when estimating how nany iterations a | oop
will require, in particular when determ ning whether a loop will be
executed at all.

@ abl e @cct abopt

@tem-Wstrict-overflow=1

Warn about cases which are both questionable and easy to avoid. For
exanpl e: @ode{x + 1 > x}; with @ption{-fstrict-overflow}, the
conpiler will sinplify this to @ode{1}. This |evel of
@ption{-Wtrict-overflow} is enabled by @ption{-Wall}; higher levels
are not, and nust be explicitly requested.

@tem-Wstrict-overfl ow=2

Al so warn about other cases where a conparison is sinplified to a
constant. For exanple: @ode{abs (x) >= 0}. This can only be
sinplified when @ption{-fstrict-overflow} is in effect, because
@ode{abs (INT_MN)} overflows to @ode{INT_M N}, which is |ess than
zero. @ption{-Wtrict-overflow} (with no level) is the same as
@ption{-Wstrict-overfl ow=2}.

@tem-Wstrict-overfl ow=3
Al so warn about other cases where a conparison is sinplified. For
exanple: @ode{x + 1 > 1} will be sinplified to @ode{x > 0}.

@tem-Wstrict-overfl ow=4
Al so warn about other sinplifications not covered by the above cases.
For exanple: @ode{(x * 10) / 5} will be sinplified to @ode{x * 2}.

@tem-Wstrict-overfl ow=5

Al so warn about cases where the conpiler reduces the magnitude of a
constant involved in a conparison. For exanple: @ode{x + 2 >y} wll
be sinmplified to @ode{x + 1 >=y}. This is reported only at the

hi ghest warning | evel because this sinplification applies to many
conparisons, so this warning level will give a very |arge nunber of
fal se positives.

@nd table

@tem -Warray- bounds

@pi ndex Who- array- bounds

@pi ndex Warray-bounds

This option is only active when @ption{-ftree-vrp} is active

(default for -2 and above). It warns about subscripts to arrays

that are always out of bounds. This warning is enabled by @ption{-Wll}.

@tem - Wo-div-by-zero

@pi ndex Who-di v- by-zero

@pi ndex Wi v-by-zero

Do not warn about conpile-tinme integer division by zero. Floating point
division by zero is not warned about, as it can be a legitimte way of
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3457 obtaining infinities and NaNs. 3523 headers of npbst npdern systens, e.g. @ the @anmp{_M N}/ @anp{_MAX} macros in @o
3524 Use of these nacros in user code mght normally |lead to spurious
3459 @tem -Wyst em headers 3525 warni ngs, however GCC s integrated preprocessor has enough context to
3460 @pi ndex Wsyst em headers 3526 avoid warning in these cases.
3461 @pi ndex Who-system headers
3462 @i ndex warnings from system headers 3528 @tem
3463 @i ndex system headers, warnings from 3529 A function declared external in one block and then used after the end of
3464 Print warning nmessages for constructs found in system header files. 3530 the bl ock.
3465 Warnings from system headers are normal |y suppressed, on the assunption
3466 that they usually do not indicate real problems and woul d only make the 3532 @tem
3467 conpiler output harder to read. Using this conmmand line option tells 3533 A @ode{switch} statenent has an operand of type @ode{l ong}.
3468 GCC to emit warnings fromsystem headers as if they occurred in user
3469 code. However, note that using @ption{-Wall} in conjunction with this 3535 @tem
3470 option will @nph{not} warn about unknown pragmas in system 3536 A non- @ode{static} function declaration follows a @ode{static} one.
3471 headers---for that, @ption{-Wnknown-pragmas} nust al so be used. 3537 This construct is not accepted by some traditional C conpilers.
3473 @tem - W1 oat - equal 3539 @tem
3474 @pi ndex W oat - equal 3540 The 1SO type of an integer constant has a different width or
3475 @pi ndex Who-fl oat - equal 3541 signedness fromits traditional type. This warning is only issued if
3476 Warn if floating point values are used in equality conparisons. 3542 the base of the constant is ten. |.e.@ hexadeciml or octal values, which
3543 typically represent bit patterns, are not warned about.
3478 The idea behind this is that sometimes it is convenient (for the
3479 programmer) to consider floating-point values as approximtions to 3545 @tem
3480 infinitely precise real nunbers. |f you are doing this, then you need 3546 Usage of 1SO string concatenation is detected.
3481 to conpute (by analyzing the code, or in sone other way) the maxi num or
3482 likely maxi numerror that the conputation introduces, and allow for it 3548 @tem
3483 when perforning conparisons (and when producing output, but that's a 3549 Initialization of automatic aggregates.
3484 different problen). In particular, instead of testing for equality, you
3485 woul d check to see whether the two val ues have ranges that overlap; and 3551 @tem
3486 this is done with the relational operators, so equality conparisons are 3552 Identifier conflicts with labels. Traditional Clacks a separate
3487 probably ni staken. 3553 nanespace for |abels.
3489 @tem-Wraditional @{(C and Objective-C only)} 3555 @tem
3490 @pi ndex Wraditional 3556 Initialization of unions. |If the initializer is zero, the warning is
3491 @pi ndex Who-traditional 3557 onmitted. This is done under the assunption that the zero initializer in
3492 Warn about certain constructs that behave differently in traditional and 3558 user code appears conditioned on e.g. @ @ode{__STDC } to avoid m ssing
3493 1SO C@ Also warn about 1SO C constructs that have no traditional C 3559 initializer warnings and relies on default initialization to zero in the
3494 equival ent, and/or problenmatic constructs which shoul d be avoi ded. 3560 traditional C case.
3496 @tenize @ullet 3562 @tem
3497 @tem 3563 Conversions by prototypes between fixed/floating point values and vice
3498 Macro paraneters that appear within string literals in the macro body. 3564 versa. The absence of these prototypes when conpiling with traditional
3499 In traditional C nacro replacenent takes place within string literals, 3565 C woul d cause serious problens. This is a subset of the possible
3500 but does not in |1 SO C@ 3566 conversion warnings, for the full set use @ption{-Wraditional-conversion}.
3502 @tem 3568 @tem
3503 In traditional C, sone preprocessor directives did not exist. 3569 Use of SO C style function definitions. This warning intentionally is
3504 Traditional preprocessors would only consider a line to be a directive 3570 @nph{not} issued for prototype declarations or variadic functions
3505 if the @anp{#} appeared in colum 1 on the line. Therefore 3571 because these 1SO C features will appear in your code when using
3506 @ption{-Wraditional} warns about directives that traditional C 3572 libiberty s traditional C conpatibility macros, @ode{PARAMS} and
3507 understands but woul d ignore because the @anp{#} does not appear as the 3573 @ode{VPARAMS}. This warning is al so bypassed for nested functions
3508 first character on the line. It also suggests you hide directives |ike 3574 because that feature is already a GCC extension and thus not relevant to
3509 @anp{#pragnma} not understood by traditional C by indenting them Sone 3575 traditional C conpatibility.
3510 traditional inplenentations would not recognize @anp{#elif}, so it 3576 @nd item ze
3511 suggests avoiding it altogether.
3578 @tem -Wraditional-conversion @{(C and Objective-C only)}
3513 @tem 3579 @pi ndex Wraditional -conversion
3514 A function-like macro that appears w thout arguments. 3580 @pi ndex Who-traditional -conversion
3581 Warn if a prototype causes a type conversion that is different from what
3516 @tem 3582 woul d happen to the sane argunent in the absence of a prototype. This
3517 The unary plus operator. 3583 includes conversions of fixed point to floating and vice versa, and
3584 conversions changing the width or signedness of a fixed point argunent
3519 @tem 3585 except when the sane as the default pronotion.
3520 The @anp{U} integer constant suffix, or the @anp{F} or @anp{L} floating point
3521 constant suffixes. (Traditional C does support the @anp{L} suffix on integer 3587 @tem -Wlecl aration-after-statenent @{(C and Objective-C only)}
3522 constants.) Note, these suffixes appear in nacros defined in the system 3588 @pi ndex Wiecl aration-after-statenent
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3589
3590
3591
3592
3593

3595
3596
3597
3598

3600
3601
3602
3603

3605
3606
3607
3608
3609

3611
3612
3613
3614

3616
3617
3618
3619
3620
3621
3622
3623
3624
3625

3627
3628
3629
3630
3631
3632
3633

3635
3636
3637
3638
3639
3640
3641

3643
3644
3645
3646
3647
3648
3649
3650

3652
3653
3654

@pi ndex Who-decl arati on-after-statenent

Warn when a declaration is found after a statement in a block. This
construct, known from C++, was introduced with 1SO C99 and is by default
allowed in GCC@ It is not supported by |1SO C90 and was not supported by
GCC versions before GCC 3.0. @ref{M xed Decl arations}.

@tem -Windef

@pi ndex Windef

@pi ndex Who- undef

Warn if an undefined identifier is evaluated in an @anp{#if} directive.

@tem -Wo-endif-Iabels
@pi ndex Who-endi f -1 abel s
@pi ndex Wendi f -1 abel s

Do not warn whenever an @anp{#el se} or an @anp{#endif} are followed by text.

@tem -Whadow

@pi ndex Wshadow

@pi ndex Who- shadow

Warn whenever a | ocal variable shadows another |ocal variable, paraneter or
gl obal variable or whenever a built-in function is shadowed.

@tem -Warger-than=@ar{l en}

@pi ndex W arger-than=@ar{l en}

@pi ndex W arger-than- @ar{l en}

Warn whenever an object of |arger than @ar{len} bytes is defined.

@tem -Wrane-| arger-than=@ar{l en}

@pi ndex Wrane-|arger-than

Warn if the size of a function frame is |arger than @ar{l en} bytes.
The conput ation done to determne the stack frame size is approxinate
and not conservative.

The actual requirenents nay be somewhat greater than @ar{len}

even if you do not get a warning. |In addition, any space allocated
via @ode{alloca}, variable-length arrays, or related constructs

is not included by the conpiler when deternining

whet her or not to issue a warning.

@tem - Winsaf e-1 oop- opti nmi zati ons

@pi ndex Winsaf e-1 oop-opti m zations

@pi ndex Who- unsaf e-1 oop-opti m zati ons

Warn if the | oop cannot be optim zed because the conpiler could not
assume anything on the bounds of the |oop indices. Wth
@ption{-funsafe-1oop-optimzations} warn if the conpiler nade
such assunpti ons.

@tem - Wo-pedantic-ms-format @{(M nGWtargets only)}

@pi ndex Who- pedanti c- ms-f or mat

@pi ndex Wpedanti c- ns-f or mat

Di sabl es the warni ngs about non-1SO @ode{printf} / @ode{scanf} format

wi dth specifiers @ode{l 32}, @ode{l64}, and @ode{l} used on Wndows targets
dependi ng on the MS runtine, when you are using the options @ption{-Wornat}
and @ption{-pedantic} without gnu-extensions.

@tem -Whointer-arith

@pi ndex Whointer-arith

@pi ndex Who-pointer-arith

Warn about anything that depends on the size of’’ a function type or
of @ode{void}. GNU C assigns these types a size of 1, for

conveni ence in calculations with @ode{void *} pointers and pointers
to functions. In C++, warn also when an arithnetic operation involves
@ode{NULL}. This warning is also enabled by @ption{-pedantic}.

@tem-Wype-limts
@pi ndex Wype-limts
@pi ndex Who-type-linmts
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Warn if a conparison is always true or always false due to the limted
range of the data type, but do not warn for constant expressions. For
exanple, warn if an unsigned variable is conpared against zero with
@anp{<} or @anp{>=}. This warning is also enabl ed by
@ption{-Wextra}.

@tem -Wad-function-cast @{(C and Cbjective-C only)}

@pi ndex Wbad- functi on- cast

@pi ndex Who- bad- f uncti on- cast

Warn whenever a function call is cast to a non-matching type.

For exanple, warn if @ode{int malloc()} is cast to @ode{anything *}.

@tem - W++-conpat @{(C and Objective-C only)}

Warn about 1SO C constructs that are outside of the common subset of
1SO C and |1 SO C++, e.g.@ request for inplicit conversion from
@ode{void *} to a pointer to non- @ode{void} type.

@tem - W++0x- conpat @{(C++ and Objective-C++ only)}

Warn about C++ constructs whose neaning differs between | SO C++ 1998 and
1 SO C++ 200x, e.g., identifiers in ISO C++ 1998 that will beconme keywords
in SO C++ 200x. This warning is enabled by @ption{-Wall}.

@tem - Wast - qual

@pi ndex Wast - qual

@pi ndex Who- cast - qual

Warn whenever a pointer is cast so as to renpbve a type qualifier from
the target type. For exanple, warn if a @ode{const char *} is cast
to an ordinary @ode{char *}.

@tem -Wast-align

@pi ndex Wast-align

@pi ndex Who-cast-align

Warn whenever a pointer is cast such that the required alignnent of the
target is increased. For exanple, warn if a @ode{char *} is cast to
an @ode{int *} on nachines where integers can only be accessed at

two- or four-byte boundari es.

@tem-Wwite-strings

@pi ndex Wwite-strings

@pi ndex Who-write-strings

VWhen conpiling C give string constants the type @ode{const

char[ @ar{length}]} so that copying the address of one into a

non- @ode{const} @ode{char *} pointer will get a warning. These
warnings will help you find at conpile tinme code that can try to wite
into a string constant, but only if you have been very careful about
using @ode{const} in declarations and prototypes. Oherwise, it wll
just be a nuisance. This is why we did not nake @ption{-Wall} request
t hese war ni ngs.

When conpiling C++, warn about the deprecated conversion fromstring
literals to @ode{char *}. This warning is enabled by default for C++
prograns.

@tem - Wl obbered

@pi ndex WI obber ed

@pi ndex Who- cl obber ed

Warn for variables that might be changed by @anp{l ongjnp} or
@anp{vfork}. This warning is also enabled by @ption{-Wxtra}.

@tem -Wonversion

@pi ndex Weonver si on

@pi ndex Who- conversi on

Warn for inplicit conversions that may alter a value. This includes
conversi ons between real and integer, |ike @ode{abs (x)} when
@ode{x} is @ode{double}; conversions between signed and unsi gned,
l'i ke @ode{unsigned ui = -1}; and conversions to snaller types, like
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@ode{sqrtf (MPI)}. Do not warn for explicit casts |ike @ode{abs
((int) x)} and @ode{ui = (unsigned) -1}, or if the value is not
changed by the conversion like in @ode{ abs (2.0)}. \Warnings about
conversi ons between signed and unsigned integers can be disabled by
usi ng @ption{-Wo-sign-conversion}.

For C++, also warn for conversions between @ode{NULL} and non- pointer
types; confusing overload resolution for user-defined conversions; and
conversions that will never use a type conversion operator:
conversions to @ode{void}, the sane type, a base class or a reference
to them Warnings about conversions between signed and unsi gned
integers are disabled by default in C++ unless
@ption{-Wign-conversion} is explicitly enabled.

@tem - Wenpt y- body
@pi ndex Wenpty- body

@pi ndex Who- enpty- body

Warn if an enpty body occurs in an @amp{if},
whi | e} statenent.

@amp{el se} or @anp{do
This warning is al so enabl ed by @ption{-Wxtra}.

@tem -\Wenum conpare @{(C++ and (bjective-C++ only)}

@pi ndex Wenum conpar e

@pi ndex Who- enum conpare

Warn about a conparison between val ues of different enumtypes.
warning i s enabl ed by defaul t.

Thi s

@tem - Wi gn- conpar e

@pi ndex Wi gn- conpare
@pi ndex Who- si gn- conpar e
@i ndex warning for conparison of signed and unsigned val ues

@i ndex conparison of signed and unsigned val ues, warning

@i ndex signed and unsi gned val ues, conparison war ning

Warn when a conparison between si gned and unsi gned val ues coul d produce

an incorrect result when the signed value is converted to unsigned.

This warning is also enabled by @ption{-Wxtra}; to get the other warnings
of @ption{-Wextra} w thout this warning,

@tem - Wi gn-conver si on

@pi ndex Wi gn- conversi on

@pi ndex Who- si gn- conver si on

Warn for inplicit conversions that may change the sign of an integer
val ue, |ike assigning a signed integer expression to an unsigned
integer variable. An explicit cast silences the warning. In C, this
option is enabled al so by @ption{-Wonversion}.

@tem -Waddr ess

@pi ndex \Waddress

@pi ndex Who- addr ess

Warn about suspicious uses of menory addresses. These include using
the address of a function in a conditional expression, such as
@ode{void func(void); if (func)}, and conparisons against the nmenory
address of a string literal, such as @ode{if (x == "abc")}. Such
uses typically indicate a programer error: the address of a function
al ways evaluates to true, so their use in a conditional usually

i ndicate that the programer forgot the parentheses in a function
call; and conparisons against string literals result in unspecified
behavi or and are not portable in C, so they usually indicate that the
programmer intended to use @ode{strcnp}. This warning is enabl ed by
@ption{-vall}.

@tem -Wogi cal -op

@pi ndex W ogi cal -op

@pi ndex Who-1 ogi cal -0

Warn about suspicious uses of |ogical operators in expressions.
Thi s includes using |ogical operators in contexts where a
bit-wi se operator is likely to be expected.
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use @arrp{-Wéxt ra - Who-si gn-conpare}.
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@tem - \Waggregate-return

@pi ndex Waggregate-return

@pi ndex Who- aggregate-return

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

@tem-Wio-attributes

@pi ndex Who-attributes

@pi ndex Wattributes

Do not warn if an unexpected @ode{__attribute__} is used, such as
unrecogni zed attributes, function attributes applied to variables,
etc. This will not stop errors for incorrect use of supported
attributes.

@tem -Wio-builtin-macro-redefined

@pi ndex Who-buil tin-macro-redefined

@pi ndex Wbui | tin-macro-redefined

Do not warn if certain built-in macros are redefined. This suppresses
war ni ngs for redefinition of @ode{__TI MESTAMP__}, @ode{__TIME },
@ode{ __DATE }, @ode{_FILE_ }, and @ode{__BASE FILE_ }.

@tem-Wtrict-prototypes @{(C and ojective-C only)}

@pi ndex Wstrict-prototypes

@pi ndex Who-strict-prototypes

Varn if a function is declared or defined without specifying the
argunent types. (An old-style function definition is pernitted w thout
a warnl) ng if preceded by a declaration which specifies the argunent
types

@tem - Wl d-styl e-declaration @{(C and Objective-C only)}

@pi ndex Wl d-styl e-decl aration

@pi ndex Who-ol d-styl e-decl aration

Warn for obsol escent usages, according to the C Standard, in a

decl aration. For exanple, warn if storage-class specifiers |like
@ode{static} are not the first things in a declaration. This warning
is al so enabl ed by @ption{-Wextra}.

@tem -Wl d-style-definition @{(C and Obj ective-C only)}
@pi ndex Wl d-styl e-definition

@pi ndex Who-ol d-styl e-definition

Warn if an old-style function definition is used.
even if there is a previous prototype.

A warning is given

@tem - Wi ssing-parameter-type @{(C and Objective-C only)}
@pi ndex Wi ssi ng- par aneter-type

@pi ndex Who- mi ssi ng- par anet er-type

A function paraneter is declared without a type specifier
functions:

in K&R-style

@mal | exanpl e
void foo(bar) @ @
@nd snal | exanpl e

This warning is also enabled by @ption{-Wxtra}.

@tem - Wi ssing-prototypes @{(C and Objective-C only)}

@pi ndex Wi ssi ng- prot ot ypes

@pi ndex Who- m ssi ng- prot ot ypes

Warn if a global function is defined without a previous prototype
declaration. This warning is issued even if the definition itself
provides a prototype. The aimis to detect global functions that fail
to be declared in header files.

@tem - Wr ssi ng-decl arati ons
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@pi ndex W ssi ng-decl arati ons

@pi ndex Who- m ssi ng-decl arati ons

Warn if a global function is defined without a previous declaration.
Do so even if the definition itself provides a prototype.

Use this option to detect global functions that are not declared in

header files. In C++, no warnings are issued for function tenpl ates,
or for inline functions, or for functions in anonynous namespaces.

@tem-Wnissing-field-initializers
@pi ndex Wrissing-field-initializers
@pi ndex W\o mssing-field-initializers

@pi ndex W

@pi ndex Wextra

@pi ndex Who-extra

Warn if a structure’'s initializer has some fields missing. For
exanpl e, the followi ng code woul d cause such a warning, because
@ode{x.h} is inplicitly zero:

@mal | exanpl e

struct s @ int f, g, h; @;
struct s x = @ 3, 4 @;
@nd smal | exanpl e

This option does not warn about designated initializers,
nodi fication would not trigger a warning:

so the follow ng

@mal | exanpl e
struct s @ int f, g, h; @
struct s x = @ f=3, .g =
@nd snal | exanpl e

This warning is included in @ption{-Wxtra}.
war ni ngs w thout this one,

To get other @ption{-Wextra}

@tem - Wi ssing-noreturn

@pi ndex Whr ssing-noreturn

@pi ndex Who- mi ssing-noreturn

Warn about functions which mght be candidates for attribute @ode{noreturn}.
Note these are only possible candi dates, not absolute ones. Care should

be taken to manually verify functions actually do not ever return before

addi ng the @ode{noreturn} attribute, otherw se subtle code generation

bugs coul d be introduced. You will not get a warning for @ode{main} in
hosted C environments.

@tem -Wrssing-format-attribute

@pi ndex Wri ssing-format-attribute

@pi ndex Who-mi ssing-format-attribute

@pi ndex W or mat

@pi ndex Who- f or mat

Warn about function pointers which might be candidates for @ode{formt}
attributes. Note these are only possible candidates, not absolute ones.
GCC wi |l guess that function pointers with @ode{format} attributes that
are used in assignment, initialization, parameter passing or return
statements should have a corresponding @ode{fornat} attribute in the
resulting type. |.e.@ the left-hand side of the assignment or
initialization, the type of the paraneter variable, or the return type
of the containing function respectively should al so have a @ode{format}
attribute to avoid the warning.

GCC will also warn about function definitions which mght be

candi dates for @ode{fornat} attributes. Again, these are only
possi bl e candi dates. GCC w || guess that @ode{format} attributes
m ght be appropriate for any function that calls a function |ike
@ode{vprintf} or @ode{vscanf}, but this might not always be the
case, and sone functions for which @ode{format} attributes are
appropriate may not be detected.

use @anp{-Wextra -Wo-missing-field-initializers}.
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@tem -Wo-nmultichar

@pi ndex Who-nul ti char

@pi ndex Wrul tichar

Do not warn if a multicharacter constant (@anp{' FOOF'}) is used.
Usual 'y they indicate a typo in the user’'s code, as they have

i npl ement at1 on-defined val ues, and shoul d not be used in portabl e code.

@tem -Wior mal i zed=<none| i d| nf c| nf kc>

@pi ndex Whormal i zed=

@i ndex NFC

@i ndex NFKC

@index character set, input nornmalization

In 1SO C and | SO C++, two identifiers are different if they are

di fferent sequences of characters. However, sonetinmes when characters
outside the basic ASCI|I character set are used, you can have two

di fferent character sequences that | ook the same. To avoid confusion,
the 1 SO 10646 standard sets out some @fn{normalization rules} which
when applied ensure that two sequences that | ook the same are turned into
the sane sequence. GCC can warn you if you are using identifiers which
have not been normalized; this option controls that warning.

There are four |levels of warning that GCC supports. The default is
@ption{-Wornalized=nfc}, which warns about any identifier which is
not in the 1SO 10646 ‘*C’ normalized form @fn{NFC}. NFCis the
recommended form for npbst uses.

Unfortunately, there are sone characters which 1SO C and | SO C++ al | ow
inidentifiers that when turned into NFC aren’t all owabl e as
identifiers. That is, there’s no way to use these synbols in portable
1SO C or C++ and have all your identifiers in NFC@

@ption{-Wornalized=id} suppresses the warning for these characters.

It is hoped that future versions of the standards involved will correct
this, which is why this option is not the default.

You can switch the warning off for all characters by witing

@ption{-Wormalized=none}. You would only want to do this if you
wer e using sonme other nornalization scheme (like ‘‘D '), because
otherwi se you can easily create bugs that are literally inpossible to see.

Sone characters in | SO 10646 have distinct neanings but | ook identical
in some fonts or display nethodol ogies, especially once fornmatting has
been applied. For instance @ode{\u207F}, ‘‘SUPERSCRI PT LATI N SVALL
LETTER N', will display just like a regular @ode{n} which has been
placed in a superscript. |SO 10646 defines the @f n{ NFKC}

nornal i zati on scheme to convert all these into a standard form as
well, and GCC will warn if your code is not in NFKC if you use
@ption{-Wwormalized=nfkc}. This warning is conparable to warning
about every identifier that contains the letter O because it m ght be
confused with the digit 0, and so is not the default, but may be
useful as a local coding convention if the progranmm ng environment is
unable to be fixed to display these characters distinctly.

@t em - Wio- depr ecat ed

@pi ndex Who- depr ecat ed

@pi ndex Wilepr ecat ed

Do not warn about usage of deprecated features. @xref{Deprecated Features}.
@tem - Wio- depr ecat ed- decl arati ons

@pi ndex Who- depr ecat ed- decl arati ons

@pi ndex Wlepr ecat ed- decl arati ons

Do not warn about uses of functions (@xref{Function Attributes}),
variables (@xref{Variable Attributes}), and types (@-xref{Type
Attributes}) marked as deprecated by using the @ode{deprecated}
attribute.
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3985 @tem -Wo-overfl ow

3986 @pi ndex Who-overfl ow

3987 @pi ndex Woverfl ow

3988 Do not warn about conpile-tinme overflow in constant expressions.
3990 @tem -Wwverride-init @{(C and Qbjective-C only)}

3991 @pi ndex Woverride-init

3992 @pi ndex Who-override-init

3993 @pi ndex W

3994 @pi ndex Wextra

3995 @pi ndex Who-extra

3996 Warn if an initialized field without side effects is overridden when
3997 using designated initializers (@xref{Designated Inits, , Designated
3998 Initializers}).

4000 This warning is included in @ption{-Wxtra}. To get other

4001 @ption{-Wextra} warnings w thout this one, use @anp{-Wextra

4002 -Who-override-init}.

4004 @tem - Wacked

4005 @pi ndex Wpacked

4006 @pi ndex Who- packed

4007 Warn if a structure is given the packed attribute, but the packed
4008 attribute has no effect on the layout or size of the structure.

4009 Such structures may be mis-aligned for little benefit. For

4010 instance, in this code, the variable @ode{f.x} in @ode{struct bar}
4011 will be nisaligned even though @ode{struct bar} does not itself
4012 have the packed attribute:

4014 @mal | exanpl e

4015 @roup

4016 struct foo @

4017 int x;

4018 char a, b, c, d;

4019 @ _ attribute_ ((packed));

4020 struct bar @

4021 char z;

4022 struct foo f;

4023 @;

4024 @nd group

4025 @nd snal | exanpl e

4027 @tem - Wacked-bi tfi el d-conpat

4028 @pi ndex Wpacked- bi tfi el d- conpat

4029 @pi ndex Who- packed-bitfi el d- conpat

4030 The 4.1, 4.2 and 4.3 series of GCC ignore the @ode{packed} attribute
4031 on bit-fields of type @ode{char}. This has been fixed in GCC 4.4 but
4032 the change can lead to differences in the structure layout. GCC
4033 inforns you when the offset of such a field has changed in GCC 4. 4.
4034 For exanple there is no longer a 4-bit padding between field @ode{a}
4035 and @ode{b} in this structure:

4037 @mal | exanpl e

4038 struct foo

4039 @

4040 char a:4;

4041 char b:8;

4042 @ __attribute__ ((packed));

4043 @nd snal | exanpl e

4045 This warning is enabled by default. Use

4046 @ption{-Wo-packed-bitfield-conpat} to disable this warning.

4048 @tem - Wadded

4049 @pi ndex Wyadded

4050 @pi ndex Who- padded
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Warn if padding is included in a structure, either to align an el ement
of the structure or to align the whole structure. Sonetinmes when this
happens it is possible to rearrange the fields of the structure to
reduce the padding and so nake the structure snaller.

@tem -Wedundant -decl s

@pi ndex W edundant - decl s

@pi ndex Who-redundant - decl s

Warn if anything is declared nore than once in the same scope, even in
cases where nultiple declaration is valid and changes not hi ng.

@tem -Wested-externs @{(C and Objective-C only)}

@pi ndex Whest ed- ext erns

@pi ndex Who- nest ed- ext erns

warn if an @ode{extern} declaration is encountered within a function.

@t em -Winreachabl e- code

@pi ndex Winr eachabl e- code

@pi ndex Who- unr eachabl e- code

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

This option is intended to warn when the conpiler detects that at
|l east a whole line of source code will never be executed, because
sone condition is never satisfied or because it is after a
procedure that never returns.

It is possible for this option to produce a warning even though there
are circunstances under which part of the affected |line can be executed,
so care shoul d be taken when renoving apparently-unreachabl e code.

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

This option is not nade part of @ption{-Wall} because in a debuggi ng
version of a programthere is often substantial code which checks
correct functioning of the programand is, hopefully, unreachable
because the program does work. Another common use of unreachabl e
code is to provide behavior which is selectable at conpile-tine.

@tem-Wnline

@pi ndex Wnline

@pi ndex Who-inline

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

The conpiler uses a variety of heuristics to deternine whether or not
to inline a function. For exanple, the conpiler takes into account
the size of the function being inlined and the ambunt of inlining
that has already been done in the current function. Therefore,

seemi ngly insignificant changes in the source program can cause the
war ni ngs produced by @ption{-Wnline} to appear or disappear.

@tem -Wo-invalid-offsetof @{(C++ and Cbjective-C++ only)}

@pi ndex Who-i nval i d- of f set of

@pi ndex W nval i d- of f set of

Suppress warni ngs from applying the @anp{offsetof} macro to a non-PCD
type. According to the 1998 | SO C++ standard, applying @anp{offsetof}
to a non-POD type is undefined. In existing C++ iInplenentations,
however, @anmp{offsetof} typically gives neaningful results even when
applied to certain kinds of non-POD types. (Such as a sinple
@amp{struct} that fails to be a POD type only by virtue of having a
constructor.) This flag is for users who are aware that they are
writing nonportable code and who have deliberately chosen to ignore the
war ni ng about it.
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The restrictions on @anp{offsetof} may be relaxed in a future version
of the C++ standard.

@tem -Who-int-to-pointer-cast @{(C and Objective-C only)}

@pi ndex Who-i nt-to-pointer-cast

@pi ndex Wnt-to-pointer-cast

Suppress warnings fromcasts to pointer type of an integer of a
different size.

@tem - Who-pointer-to-int-cast @{(C and Objective-C only)}

@pi ndex Who- poi nter-to-int-cast

@pi ndex Wpoi nter-to-int-cast

Suppress warnings fromcasts froma pointer to an integer type of a
different size.

@tem -Wnvalid-pch

@pi ndex W nvalid-pch

@pi ndex Who-inval i d-pch

Warn if a preconpil ed header (@xref{Preconpiled Headers}) is found in
the search path but can't be used.

@tem -Wong-1ong

@pi ndex Wong-1ong

@pi ndex Who- 1 ong-1ong

Warn if @anp{long long} type is used. This is default. To inhibit
the warni ng nessages, use @ption{-Wo-Ilong-long}. Flags
@ption{-Wong-1ong} and @ption{-Wo-1long-long} are taken into account
only when @ption{-pedantic} flag is used.

@tem -Wariadi c- macr os

@pi ndex Wari adi c- macr os

@pi ndex Who-vari adi c- macr os

Warn if variadic nmacros are used in pedantic |1SO C90 node, or the G\U
alternate syntax when in pedantic | SO C99 node. This is default.

To inhibit the warning nmessages, use @ption{-Wo-variadi c-macros}.

@tem-Wla

@pi ndex Wl a

@pi ndex Who-vl a

Warn if variable length array is used in the code.
@ption{-Wo-vlia} will prevent the @ption{-pedantic} warning of
the variable length array.

@tem -Wol atile-register-var

@pi ndex Wol atile-register-var

@pi ndex Who-vol atil e-register-var

Warn if a register variable is declared volatile. The volatile

nodi fier does not inhibit all optimzations that nay elim nate reads
and/or wites to register variables. This warning is enabled by
@ption{-vall}.

@tem - Wi sabl ed- opti m zation

@pi ndex Wi sabl ed- opti m zation

@pi ndex Who- di sabl ed- opti nmi zation

Warn if a requested optimzation pass is disabled. This warning does
not generally indicate that there is anything wong with your code; it
nerely indicates that GCC' s optim zers were unable to handl e the code
effectively. Oten, the problemis that your code is too big or too
conplex; GCC will refuse to optim ze prograns when the optim zation
itself is likely to take inordinate anounts of tine.

@tem -Whointer-sign @{(C and Objective-C only)}
@pi ndex Wpoi nter-sign
@pi ndex Who- poi nter-sign

Warn for pointer argunment passing or assignnment with different signedness.

This option is only supported for C and hjective-C@ It is inplied by
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@ption{-Wall} and by @ption{-pedantic}, which can be disabled with
@pt i on{- Who- poi nter-sign}.

@tem - Wt ack-protector

@pi ndex Wt ack- protector

@pi ndex Who- st ack- protector

This option is only active when @ption{-fstack-protector} is active. It
warns about functions that will not be protected against stack smashing.

@tem - Who- nudf | ap

@pi ndex Who- nudf | ap

Suppr ess war ni ngs about constructs that cannot be instrunmented by
@ption{-frudflap}.

@tem -Wverl ength-strings

@pi ndex Woverl engt h-strings

@pi ndex Who-overl engt h-strings

Warn about string constants which are |onger than the ‘*‘mininum
maxi mum’ length specified in the C standard. Mdern conpilers
general ly allow string constants which are nuch | onger than the
standard’s mininumlimt, but very portable prograns shoul d avoid
usi ng | onger strings.

The limt applies @nph{after} string constant concatenation, and does
not count the trailing NUL@ In C89, the limt was 509 characters; in
C99, it was raised to 4095. C++98 does not specify a normative

m ni mum maxi mum so we do not diagnose overlength strings in C++@

This option is inplied by @ption{-pedantic}, and can be disabled with
@ption{-Who-overl ength-strings}.
@nd table

@ode Debuggi ng Options

@ection Options for Debuggi ng Your Program or GCC
@i ndex options, debugging

@i ndex debuggi ng information options

GCC has various special options that are used for debugging
ei ther your programor GCC

@ abl e @cct abopt

@tem-g

@pi ndex g

Produce debugging information in the operating systenis native fornat
(s} abs, COFF, XCOFF, or DWARF 2)@ GDB can work with this debugging
i nformation.

On nost systens that use stabs format, @ption{-g} enables use of extra
debuggi ng information that only GDB can use; this extra information

r'r‘ake?1 debuggi ng work better in GDB but will probably make other debuggers
crash or

refuse to read the program If you want to control for certain whether

to generate the extra information, use @ption{-gstabs+}, @ption{-gstabs},
@ption{-gxcoff+}, @ption{-gxcoff}, or @ption{-gvims} (see bel ow).

CGCC all ows you to use @ption{-g} with

@ption{-CG. The shortcuts taken by optim zed code nay occasionally
produce surprising results: some variables you declared may not exist
at all; flow of control may briefly nove where you did not expect it;
some statenments may not be executed because they conpute constant
results or their values were already at hand; sone statenents may
execute in different places because they were noved out of |oops.

Neverthel ess it proves possible to debug optimized output. This makes
it reasonable to use the optim zer for prograns that m ght have bugs.
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The fol |l owi ng options are useful when GCC is generated with the
capability for nore than one debuggi ng fornmat.

@tem -ggdb

@pi ndex ggdb

Produce debugging information for use by GDB@ This neans to use the
nost expressive format available (DWARF 2, stabs, or the native fornat
if neither of those are supported), including GDB extensions if at all
possi bl e.

@tem - gst abs

@pi ndex gst abs

Produce debugging information in stabs format (if that is supported),
wi thout GDB extensions. This is the format used by DBX on npost BSD
systems. On MPS, Al pha and System V Rel ease 4 systens this option
produces stabs debuggi ng out put which is not understood by DBX or SDB@
On System V Rel ease 4 systens this option requires the GNU assenbl er.

@tem -felimnate-unused-debug-synbol s

@pi ndex felimnate-unused-debug-synbol s

Produce debugging information in stabs format (if that is supported),
for only synbols that are actually used.

@tem-fenmt-class-debug-al ways

Instead of emtting debugging information for a C++ class in only one
object file, emt it in all object files using the class. This option
shoul d be used only with debuggers that are unable to handle the way GCC
normal ly emts debugging information for classes because using this
option will increase the size of debugging information by as nuch as a
factor of two.

@tem -gstabs+

@pi ndex gstabs+

Produce debugging information in stabs format (if that is supported),
usi ng G\U ext ensi ons understood only by the GNU debugger (GDB)@ The
use of these extensions is likely to make ot her debuggers crash or
refuse to read the program

@tem -gcof f

@pi ndex gcof f

Produce debugging information in COFF format (if that is supported).
This is the format used by SDB on npbst System V systens prior to
System V Rel ease 4.

@tem -gxcof f

@pi ndex gxcof f

Produce debugging information in XCOFF format (if that is supported).
This is the format used by the DBX debugger on |BM RS/ 6000 systens.

@tem -gxcof f+

@pi ndex gxcoff+

Produce debugging information in XCOFF format (if that is supported),
usi ng GNU ext ensi ons understood only by the GNU debugger (GDB)@ The
use of these extensions is likely to make other debuggers crash or
refuse to read the program and may cause assenblers other than the GNU
assenbler (GAS) to fail with an error.

@tem -gdwarf -2

@pi ndex gdwarf -2

Produce debugging information in DWARF version 2 format (if that is
supported). This is the format used by DBX on IRIX 6. Wth this
option, GCC uses features of DWARF version 3 when they are useful;
version 3 is upward conpatible with version 2, but may still cause
probl ems for ol der debuggers.

@tem -gvis
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@pi ndex gvins
Produce debugging information in VMS debug format (if that is
supported). This is the fornmat used by DEBUG on VMS systens.

@tem -g@ar{level }

@tenx -ggdb@ar{l evel }

@tenx -gstabs@ar{level}

@tenx -gcoff@ar{level}

@tenx -gxcoff@ar{level}

@tenx -gvms@ar{l evel }

Request debugging information and al so use @ar{level} to specify how
nuch information. The default level is 2.

Level 0 produces no debug information at all. Thus, @ption{-g0} negates
@ption{-g}.

Level 1 produces mninmal information, enough for making backtraces in
parts of the programthat you don't plan to debug. This includes
descriptions of functions and external variables, but no information
about | ocal variables and no |ine nunbers.

Level 3 includes extra information, such as all the nacro definitions
present in the program Some debuggers support nacro expansi on when
you use @ption{-g3}.

@ption{-gdwarf-2} does not accept a concatenated debug | evel, because
GCC used to support an option @ption{-gdwarf} that nmeant to generate
debug information in version 1 of the DWARF format (which is very
different fromversion 2), and it woul d have been too confusing. That
debug format is |ong obsol ete, but the option cannot be changed now.

I nstead use an additional @ption{-g@ar{level}} option to change the
debug | evel for DWARF2.

@tem -felimnate-dwarf2-dups

@pi ndex felimnate-dwarf2-dups

Conpress DWARF2 debuggi ng i nformation by elimninating duplicated

i nformati on about each synbol. This option only nakes sense when
generating DWARF2 debuggi ng i nformation with @ption{-gdwarf-2}.

@tem -fenmt-struct-debug-baseonly

Emit debug information for struct-like types

only when the base nane of the conpilation source file

mat ches the base name of file in which the struct was defined.

This option substantially reduces the size of debuggi ng infornation,
but at significant potential loss in type information to the debugger.
See @ption{-fenit-struct-debug-reduced} for a |ess aggressive option.
See @ption{-fenit-struct-debug-detailed} for nore detailed control.

This option works only wi th DWARF 2.

@tem-femt-struct-debug-reduced

Emt debug information for struct-like types

only when the base name of the conpilation source file

mat ches the base nane of file in which the type was defined,
unl ess the struct is a tenplate or defined in a system header.

This option significantly reduces the size of debugging information,
with some potential loss in type information to the debugger.

See @ption{-fenit-struct-debug-baseonly} for a nore aggressive option.
See @ption{-fenmt-struct-debug-detailed} for nore detailed control.

This option works only wi th DWARF 2.

@tem-femt-struct-debug-detail ed@{[}=@ar{spec-list}@{]}
Specify the struct-like types
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for which the conpiler will generate debug information.
The intent is to reduce duplicate struct debug information
bet ween different object files within the same program

This option is a detailed version of
@ption{-femt-struct-debug-reduced} and @ption{-fenit-struct-debug-baseonly},
which wll serve for npst needs.

A specification has the syntax
[@anmp{dir:}| @anp{ind:}][ @anp{ord:}| @anp{gen:}](@anp{any}| @anp{sys}| @anp{b

The optional first word limts the specification to

structs that are used directly (@anp{dir:}) or used indirectly (@anp{lnd ).
A struct type is used directly when it is the type of a variable, nenb

Indirect uses arise through pointers to structs.

That is, when use of an inconplete struct would be |egal,
An exanple is
@amp{struct one direct;

the use is indirect.
struct two * indirect;}.

The optional second word limts the specification to

ordinary structs (@anp{ord:}) or generic structs (@anp{gen:}).
CGeneric structs are a bit conplicated to explain.

For C++, these are non-explicit specializations of tenplate classes,
or non-tenpl ate classes wthin the above.

O her programm ng | anguages have generics,

but @anp{-femt-struct-debug-detail ed} does not yet inplenment them

The third word specifies the source files for those

structs for which the conpiler will emt debug information.

The val ues @anp{none} and @anp{any} have the nornal neaning.

The val ue @anp{base} neans that

the base of nane of the file in which the type declaration appears
nust match the base of the nane of the main conpilation file

In practice, this nmeans that

types declared in @ile{foo.c} and @il e{foo.h} will have debug infornation,
but types declared in other header will not.

The val ue @anp{sys} neans those types satisfying @anp{base}

or declared in systemor conpiler headers.

You may need to experinent to determine the best settings for your application.
The default is @anp{-femt-struct-debug-detailed=all}.
This option works only with DWARF 2.

@tem -fno-nmerge-debug-strings

@pi ndex fmerge-debug-strings

@pi ndex fno-nerge-debug-strings

Direct the linker to not nmerge together strings in the debugging
information which are identical in different object files. Merging is
not supported by all assenblers or linkers. Merging decreases the size
of the debug information in the output file at the cost of increasing
link processing time. Merging is enabled by default.

@tem -fdebug- prefix-map=@ar{ol d} =@ar { new}

@pi ndex fdebug- prefix-map

When conpiling files in directory @ile{@ar{old}}, record debugging
information describing themas in @il e{@ar{new}} instead.

@tem -fno-dwarf2-cfi-asm

@pi ndex fdwarf2-cfi-asm

@pi ndex fno-dwarf2-cfi-asm

Emt DWARF 2 unwind info as conpiler generated @ode{.eh_frane} section
instead of using GAS @ode{.cfi_*} directives.

@i ndex @onmand{prof}
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@tem-p

@pi ndex p

Cenerate extra code to wite profile information suitable for the

anal ysi s program @omand{prof}. You nust use this option when conpiling
the source files you want data about, and you nust also use it when

I'i nki ng.

@i ndex @onmand{gpr of }

@tem -pg

@pi ndex pg

Cenerate extra code to wite profile information suitable for the

anal ysi s program @ommand{gprof}. You nust use this option when conpiling
the source files you want data about, and you nust also use it when

I'i nki ng.

@tem-Q

@pi ndex Q

Makes the conpiler print out each function nane as it is conpiled, and
print some statistics about each pass when it finishes.

@tem-ftinme-report

@pi ndex ftime-report

Makes the conpiler print some statistics about the tine consuned by each
pass when it finishes.

@tem -fnmemreport

@pi ndex fremreport

Makes the conpiler print sone statistics about permanent menory
al l ocation when it finishes.

@tem -fpre-ipa-memreport

@pi ndex fpre-ipa-nmemreport

tem -fpost-ipa-nemreport

@pi ndex fpost-ipa-nmemreport

Makes the conpiler print some statistics about permanent nmenory
all ocation before or after interprocedural optimzation.

@tem-fprofile-arcs

@pi ndex fprofile-arcs

Add code so that program flow @fn{arcs} are instrumented. During
execution the programrecords how nmany tines each branch and call is
executed and how many tinmes it is taken or returns. Wen the conpiled
programexits it saves this data to a file called

@il e{@ar{auxnane}.gcda} for each source file. The data may be used for
profile-directed optim zations (@ption{-fbranch-probabilities}), or for
test coverage analysis (@ption{-ftest-coverage}). Each object file's
@ar {auxnanme} is generated fromthe name of the output file, if
explicitly specified and it is not the final executable, otherwise it is
the basename of the source file. |In both cases any suffix is renoved
(e @ @ile{foo.gcda} for input file @ile{dir/foo.c}, or

@i {dlr/foo gcda} for output file specified as @)ptlon{ o dir/foo.o0}).
@( f{Cross-profiling}.

@i ndex @onmmand{gcov}
@tem --coverage
@pi ndex coverage

This option is used to conpile and |ink code instrunented for coverage
anal ysis. The option is a synonymfor @ption{-fprofile-arcs}
@ption{-ftest-coverage} (when conpiling) and @ption{-Igcov} (when

linking). See the docunentation for those options for nore details.
@tem ze

@tem

Conpile the source files with @ption{-fprofile-arcs} plus optimzation
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and code generation options. For test coverage analysis, use the
addi ti onal @ption{-ftest-coverage} option. You do not need to profile
every source file in a program

@tem
Li nk your object files with @ption{-l1gcov} or @ption{-fprofile-arcs}
(the latter inplies the former).

@tem

Run the programon a representative workload to generate the arc profile
information. This may be repeated any nunber of tines. You can run
concurrent instances of your program and provided that the file system
supports | ocking, the data files will be correctly updated. Also
@ode{fork} calls are detected and correctly handl ed (double counting

wi Il not happen).

@tem

For profile-directed optim zations, conpile the source files again with
the sane optini zation and code generation options plus
@ption{-fbranch-probabilities} (@xref{Optim ze Options,, Options that
Control Optim zation}).

@tem

For test coverage anal ysis, use @ommand{gcov} to produce human readabl e
information fromthe @ile{.gcno} and @ile{.gcda} files. Refer to the
@ommand{gcov} docunentation for further infornmation.

@nd item ze

Wth @ption{-fprofile-arcs}, for each function of your program GCC
creates a program flow graph, then finds a spanning tree for the graph.
Only arcs that are not on the spanning tree have to be instrunmented: the
conpi | er adds code to count the nunber of times that these arcs are
executed. When an arc is the only exit or only entrance to a block, the
instrunentation code can be added to the bl ock; otherw se, a new basic
bl ock nmust be created to hold the instrunentation code.

@eed 2000

@tem -ftest-coverage

@pi ndex ftest-coverage

Produce a notes file that the @omrand{gcov} code-coverage utility

( @xref{CGcov,, @ommand{gcov}---a Test Coverage Progran}) can use to
show program coverage. Each source file's note file is called

@il e{@ar{auxnane}.gcno}. Refer to the @ption{-fprofile-arcs} option
above for a description of @ar{auxnane} and instructions on how to
generate test coverage data. Coverage data will nmatch the source files
nore closely, if you do not optim ze.

@tem -fdbg-cnt-1ist
@pi ndex fdbg-cnt-1ist
Print the name and the counter upperbound for all debug counters.

@tem -fdbg-cnt=@ar{counter-val ue-list}

@pi ndex fdbg-cnt

Set the internal debug counter upperbound. @ar{counter-value-list}

is a comma-separated |ist of @ar{nane}: @ar{val ue} pairs

whi ch sets the upperbound of each debug counter @ar{nane} to @ar{val ue}.

Al debug counters have the initial upperbound of @ar{U NT_NMAX},

thus dbg_cnt() returns true always unless the upperbound is set by this option.
e.g. Wth -fdbg-cnt=dce: 10,tail _call:0

dbg_cnt(dce) will return true only for first 10 invocations

and dbg_cnt(tail_call) will return false always.

@tem -d@ar{l etters}
@tenx -fdunmp-rtl-@ar{pass}
@pi ndex d
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Says to make debuggi ng dunps during conpilation at times specified by
@ar{letters}. This is used for debuggi ng the RTL-based passes of the
conpiler. The file nanes for nost of the dunps are made by appending a
pass nunber and a word to the @ar{dunpnane}. @ar{dunpnane} is generated
fromthe nane of the output file, if explicitly specified and it is not

an executable, otherwise it is the basenane of the source file. These
switches nmay have different effects when @ption{-E} is used for

pr eprocessi ng.

Debug dunps can be enabled with a @ption{-fdunp-rtl} switch or sone
@ption{-d} option @ar{letters}. Here are the possible
letters for use in @ar{pass} and @ar{letters}, and their neanings:

@ abl e @cct abopt

@tem -fdunmp-rtl-alignments
@pi ndex fdunp-rtl-alignments
Dunp after branch alignments have been conput ed.

@tem -fdunp-rtl-asnctons
@pi ndex fdunp-rtl-asntons
Dunp after fixing rtl statements that have unsatisfied in/out constraints.

@tem -fdunp-rtl-auto_inc_dec

@pi ndex fdunp-rtl-auto_inc_dec

Dunp after auto-inc-dec discovery. This pass is only run on
architectures that have auto inc or auto dec instructions.

@tem -fdunmp-rtl-barriers
@pi ndex fdunp-rtl-barriers
Dunp after cleaning up the barrier instructions.

@tem -fdunp-rtl-bbpart
@pi ndex fdunp-rtl-bbpart
Dunp after partitioning hot and col d basic bl ocks.

@tem -fdunp-rtl-bbro
@pi ndex fdunmp-rtl-bbro
Dunp after bl ock reordering.

@tem-fdunmp-rtl-btl1l

@tenx -fdump-rtl-btl2

@pi ndex fdump-rtl-btl2

@pi ndex fdunmp-rtl-btl2

@ption{-fdump-rtl-btl1l} and @ption{-fdunp-rtl-btl2} enable dunping
after the two branch

target |oad optim zation passes.

@tem -fdunp-rtl-bypass
@pi ndex fdunp-rtl-bypass
Dunp after junp bypassing and control flow optim zations.

@tem -fdunp-rtl-conbine
@pi ndex fdunmp-rtl-comnbine
Dunp after the RTL instruction conbination pass.

@tem -fdunp-rtl-conpgot os
@pi ndex fdunp-rtl-conpgot os
Dunp after duplicating the conputed gotos.

@tem -fdunp-rtl-cel

@tenx -fdunmp-rtl-ce2
@tenx -fdunmp-rtl-ce3
@pi ndex fdump-rtl-cel
@pi ndex fdump-rtl-ce2
@pi ndex fdunmp-rtl-ce3
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4645 @ption{-fdunp-rtl-cel}, @ption{-fdunp-rtl-ce2}, and
4646 @ption{-fdunp-rtl-ce3} enable dunping after the three
4647 if conversion passes.

4649 @tenx -fdunp-rtl-cprop_hardreg
4650 @pi ndex fdunp-rtl-cprop_hardreg
4651 Dunp after hard register copy propagation.

4653 @tenx -fdunp-rtl-csa
4654 @pi ndex fdunp-rtl-csa
4655 Dunp after conbining stack adjustnents.

4657 @tem -fdunp-rtl-csel

4658 @tenx -fdunp-rtl-cse2

4659 @pi ndex fdunp-rtl-csel

4660 @pi ndex fdunp-rtl-cse2

4661 @ption{-fdunp-rtl-csel} and @ption{-fdunmp-rtl-cse2} enable dunping after
4662 the two common sub-expression elimnnation passes.

4664 @tenx -fdunp-rtl-dce
4665 @pi ndex fdunp-rtl-dce
4666 Dunp after the standal one dead code elimnation passes.

4668 @tenx -fdunp-rtl-dbr
4669 @pi ndex fdunp-rtl-dbr
4670 Dunp after del ayed branch scheduling.

4672 @tem -fdunp-rtl-dcel

4673 @tenx -fdunp-rtl-dce2

4674 @pi ndex fdunp-rtl-dcel

4675 @pi ndex fdunp-rtl-dce2

4676 @ption{-fdunp-rtl-dcel} and @ption{-fdunp-rtl-dce2} enable dunping after
4677 the two dead store elimnation passes.

4679 @tem -fdunp-rtl-eh
4680 @pi ndex fdunp-rtl-eh
4681 Dunp after finalization of EH handling code.

4683 @tem -fdunp-rtl-eh_ranges
4684 @pi ndex fdunp-rtl-eh_ranges
4685 Dunp after conversion of EH handling range regions.

4687 @tem -fdunp-rtl-expand
4688 @pi ndex fdunp-rtl-expand
4689 Dunp after RTL generation.

4691 @tem -fdunp-rtl-fwpropl

4692 @tenx -fdunp-rtl-fwprop2

4693 @pi ndex fdunp-rtl-fwpropl

4694 @pi ndex fdunp-rtl-fwprop2

4695 @ption{-fdunp-rtl-fwpropl} and @ption{-fdunp-rtl-fwprop2} enable
4696 dunping after the two forward propagation passes.

4698 @tem -fdunp-rtl-gcsel

4699 @tenx -fdunp-rtl-gcse2

4700 @pi ndex fdunp-rtl-gcsel

4701 @pi ndex fdunp-rtl-gcse2

4702 @ption{-fdunp-rtl-gcsel} and @ption{-fdump-rtl-gcse2} enabl e dunpi ng
4703 after gl obal common subexpression elimnation.

4705 @tem -fdunp-rtl-init-regs
4706 @pi ndex fdunp-rtl-init-regs
4707 Dunp after the initialization of the registers.

4709 @tem -fdunp-rtl-initvals
4710 @pi ndex fdunp-rtl-initvals
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4711 Dunp after the conputation of the initial value sets.

4713 @tenx -fdunp-rtl-into_cfglayout
4714 @pi ndex fdunp-rtl-into_cfglayout
4715 Dunp after converting to cfglayout node.

4717 @tem -fdunp-rtl-ira
4718 @pi ndex fdunp-rtl-ira
4719 Dunp after iterated register allocation.

4721 @tem -fdunp-rtl-junp
4722 @pi ndex fdunp-rtl-junp
4723 Dunp after the second junp optimzation.

4725 @tem -fdunp-rtl -1 oop2

4726 @pi ndex fdunp-rtl-Ioop2

4727 @ption{-fdunp-rtl-loop2} enables dunping after the rtl
4728 | oop optimi zation passes.

4730 @tem -fdunp-rtl-nmach

4731 @pi ndex fdunp-rtl-nmach

4732 Dunp after perform ng the machi ne dependent reorganization pass, if that
4733 pass exists.

4735 @tem -fdunp-rtl-node_sw
4736 @pi ndex fdunp-rtl-node_sw
4737 Dunp after renoving redundant npde switches.

4739 @tem -fdunp-rtl-rnreg
4740 @pi ndex fdunp-rtl-rnreg
4741 Dunp after register renunbering.

4743 @tenx -fdunp-rtl-outof_cfglayout
4744 @pi ndex fdunp-rtl-outof _cfgl ayout
4745 Dunp after converting from cfgl ayout node.

4747 @tem -fdunp-rtl-peephol e2
4748 @pi ndex fdunp-rtl-peephol e2
4749 Dunp after the peephol e pass.

4751 @tem -fdunp-rtl-postrel oad
4752 @pi ndex fdunp-rtl-postrel oad
4753 Dunp after post-reload optim zations.

4755 @tenx -fdunp-rtl-pro_and_epil ogue
4756 @pi ndex fdunp-rtl-pro_and_epil ogue
4757 Dunp after generating the function pro and epil ogues.

4759 @tem -fdunp-rtl-regnove
4760 @pi ndex fdunp-rtl-regnove
4761 Dunp after the register nobve pass.

4763 @tem -fdunp-rtl-schedl

4764 @tenx -fdunp-rtl-sched2

4765 @pi ndex fdunp-rtl-schedl

4766 @pi ndex fdunp-rtl-sched2

4767 @ption{-fdunp-rtl-schedl} and @ption{-fdunmp-rtl-sched2} enabl e dunping
4768 after the basic block scheduling passes.

4770 @tem -fdunp-rtl-see
4771 @pi ndex fdunp-rtl-see
4772 Dunp after sign extension elimnnation.

4774 @tem -fdunp-rtl-seqabstr
4775 @pi ndex fdunp-rtl-seqabstr
4776 Dunp after common sequence di scovery.
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4778 @tem -fdunp-rtl-shorten
4779 @pi ndex fdunp-rtl-shorten
4780 Dunp after shortening branches.

4782 @tem -fdunp-rtl-sibling
4783 @pi ndex fdunp-rtl-sibling
4784 Dunp after sibling call optimzations.

4786 @tem -fdunp-rtl-splitl

4787 @tenx -fdunp-rtl-split2

4788 @tenx -fdunp-rtl-split3

4789 @tenx -fdunp-rtl-split4

4790 @tenx -fdunmp-rtl-split5

4791 @pi ndex fdunp-rtl-splitl

4792 @pi ndex fdunp-rtl-split2

4793 @pi ndex fdunp-rtl-split3

4794 @pi ndex fdunp-rtl-split4

4795 @pi ndex fdunp-rtl-splith

4796 @ption{-fdunp-rtl-splitl}, @ption{-fdump-rtl-split2},
4797 @ption{-fdunp-rtl-split3}, @ption{-fdunmp-rtl-splitd} and
4798 @ption{-fdunp-rtl-split5} enable dunmping after five rounds of

4799 instruction splitting.

4801 @tem -fdunp-rtl-sns

4802 @pi ndex fdunp-rtl-snms

4803 Dunp after nodul o scheduling. This pass is only run on sone
4804 architectures.

4806 @tem -fdunp-rtl-stack

4807 @pi ndex fdunp-rtl-stack

4808 Dunp after conversion fromGCC s "flat register file" registers to the
4809 x87's stack-like registers. This pass is only run on x86 variants.

4811 @tem -fdunp-rtl-subregl

4812 @tenx -fdunp-rtl-subreg2

4813 @pi ndex fdunp-rtl-subregl

4814 @pi ndex fdunp-rtl-subreg2

4815 @ption{-fdunp-rtl-subregl} and @ption{-fdunp-rtl-subreg2} enabl e dunping after
4816 the two subreg expansion passes.

4818 @tem -fdunp-rtl-unshare
4819 @pi ndex fdunp-rtl-unshare
4820 Dunp after all rtl has been unshared.

4822 @tem -fdunp-rtl-vartrack
4823 @pi ndex fdunp-rtl-vartrack
4824 Dunp after variable tracking.

4826 @tem -fdunp-rtl-vregs
4827 @pi ndex fdunp-rtl-vregs
4828 Dunp after converting virtual registers to hard registers.

4830 @tem -fdunp-rtl-web
4831 @pi ndex fdunp-rtl-web
4832 Dunp after live range splitting.

4834 @tem -fdunp-rtl-regcl ass

4835 @tenx -fdunp-rtl-subregs_of _npde_init
4836 @tenx -fdunp-rtl-subregs_of _node_finish
4837 @tenx -fdunp-rtl-dfinit

4838 @tenx -fdunp-rtl-dfinish

4839 @pi ndex fdunp-rtl-regclass

4840 @pi ndex fdunp-rtl-subregs_of _node_init
4841 @pi ndex fdunp-rtl-subregs_of _node_finish
4842 @pi ndex fdunp-rtl-dfinit
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4843 @pi ndex fdunp-rtl-dfinish
4844 These dunps are defined but al ways produce enpty files.

4846 @tem -fdunp-rtl-all
4847 @pi ndex fdunp-rtl-all
4848 Produce all the dunps listed above.

4850 @tem -dA
4851 @pi ndex dA
4852 Annotate the assenbl er output with mscellaneous debuggi ng information.

4854 @tem -dD

4855 @pi ndex dD

4856 Dunp all nacro definitions, at the end of preprocessing, in addition to
4857 normal output.

4859 @tem -dH
4860 @pi ndex dH
4861 Produce a core dunp whenever an error OCCUrS.

4863 @tem -dm

4864 @pi ndex dm

4865 Print statistics on nenory usage, at the end of the run, to
4866 standard error.

4868 @tem -dp

4869 @pi ndex dp

4870 Annotate the assenbler output with a comment indicating which

4871 pattern and alternative was used. The length of each instruction is
4872 al so printed.

4874 @tem -dP

4875 @pi ndex dP

4876 Dunp the RTL in the assenbler output as a conment before each instruction.
4877 Al so turns on @ption{-dp} annotation.

4879 @tem -dv

4880 @pi ndex dv

4881 For each of the other indicated dunp fil s (@ption{-fdunp-rtl —@ar{pass}})
4882 dunp a representation of the control flow graph suitable for viewng with \VCG
4883 to @ile{@ar{file}. @ar{pass}.vcg}.

4885 @tem -dx

4886 @pi ndex dx

4887 Just generate RTL for a function instead of conpiling it. Usually used
4888 with @ption{-fdunp-rtl-expand}.

4890 @tem -dy

4891 @pi ndex dy

4892 Dunp debugging information during parsing, to standard error.
4893 @nd table

4895 @tem -fdunp- noaddr

4896 @pi ndex fdunp- noaddr

4897 When doi ng debuggi ng dunps, suppress address output. This nmakes it nore
4898 feasible to use diff on debuggi ng dunps for conpiler invocations with
4899 different conpiler binaries and/or different

4900 text / bss / data / heap / stack / dso start |ocations.

4902 @tem -fdunp-unnunber ed

4903 @pi ndex fdunp-unnunbered

4904 When doi ng debuggi ng dunps, suppress instruction nunbers and address output.
4905 This nmakes it nore feasible to use diff on debuggi ng dunps for conpiler
4906 invocations with different options, in particular wth and w t hout

4907 @ption{-g}.
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4909
4910
4911
4912
4913
4914
4915
4916

4918
4919
4920
4921
4922
4923
4924
4925

4927
4928
4929
4930
4931

4933
4934
4935

4937
4938
4939

4941
4942

4944

4946
4947
4948
4949
4950
4951
4952
4953

4955
4956
4957
4958
4959
4960
4961
4962
4963
4964

4966
4967
4968
4969
4970
4971
4972
4973
4974

@tem -fdunp-translation-unit @{(C++ only)}

@tenx -fdunmp-translation-unit-@ar{options} @{(C++ only)}

@pi ndex fdunp-translation-unit

Dunp a representation of the tree structure for the entire translation

unit to a file. The file nane is nade by appending @ile{.tu} to the
source file nane. |If the @anp{- @ar{options}} formis used, @ar{options}
controls the details of the dunp as described for the

@ption{-fdunp-tree} options.

@tem -fdunp-class-hierarchy @{(C++ only)}

@tenx -fdunp-class-hierarchy-@ar{options} @{(C++ only)}

@pi ndex fdunp-class-hierarchy

Dunp a representation of each class’s hierarchy and virtual function
table layout to a file. The file name is made by appending @il e{. cl ass}
to the source file nanme. |If the @anp{- @ar{options}} formis used,
@ar{options} controls the details of the dunp as described for the
@ption{-fdunp-tree} options.

@tem -fdunp-i pa- @ar{sw tch}

@pi ndex fdunp-ipa

Control the dunping at various stages of inter-procedural analysis

| anguage tree to a file. The file name is generated by appending a switch
specific suffix to the source file nane. The follow ng dunps are possible:

@abl e @anp
@temall
Enabl es all inter-procedural analysis dunps.
@tem cgraph

Dunps i nformation about call-graph optim zation,
and inlining decisions.

unused function renoval,

@teminline
Dunp after function inlining.

@nd table

@tem -fdunp-statistics-@ar{option}

@pi ndex -fdunmp-statistics

Enabl e and control dunping of pass statistics in a separate file. The

file nane is generated by appending a suffix ending in @anp{.statistics}

to the source file name. |If the @anp{- @ar{option}} formis used,
@amp{-stats} will cause counters to be summed over the whole conpilation unit
while @anp{-details} will dunp every event as the passes generate them

The default with no option is to sumcounters for each function conpiled.

@tem -fdunmp-tree- @ar{sw tch}

@tenx -fdunp-tree- @ar{sw tch}-@ar{options}

@pi ndex fdunp-tree

Control the dunping at various stages of processing the internediate

| anguage tree to a file. The file nanme is generated by appending a switch
specific suffix to the source file nane. |f the @anp{- @ar{options}}
formis used, @ar{options} is a list of @anp{-} separated options that
control the details of the dump. Not all options are applicable to all
dunps, those which are not nmeaningful will be ignored. The follow ng
options are avail able

@abl e @anp

@tem address

Print the address of each node. Usually this is not
changes according to the environnent and source file.
is for tying up a dunp file with a debug environnent.
@temslim

I nhi bit dunping of nmenbers of a scope or body of a function nerely
because that scope has been reached. Only dunp such itens when they
are directly reachable by sone other path. Wen dunping pretty-printed

meani ngful as it
Its primary use
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4975
4976
4977
4978
4979
4980
4981
4982
4983
4984
4985
4986
4987
4988
4989
4990
4991
4992
4993
4994
4995
4996
4997

4999
5000

5002
5003

5005
5006

5008
5009
5010
5011

5013
5014
5015
5016

5018
5019
5020
5021
5022
5023
5024

5026
5027
5028
5029

5031
5032
5033
5034

5036
5037
5038
5039

trees, this option inhibits dunping the bodies of control structures.
@temraw
Print a raw representation of the tree. By default, trees are

pretty-printed into a Clike representation.

@temdetails

Enabl e nore detail ed dunps (not honored by every dunp option).

@temstats

Enabl e)durrpi ng various statistics about the pass (not honored by every dunp
option).

@tem bl ocks

Enabl e showi ng basi ¢ bl ock boundaries (disabled in raw dunps).

@tem vops

Enabl e showi ng virtual
@temlineno

Enabl e showi ng |ine nunbers for
@temuid

Enabl e showi ng the unique ID (@ode{DECL_UID}) for each variable.
@temverbose

operands for every statenent.

statenents.

Enabl e showi ng the tree dunp for each statenent.

@temall

Turn on all options, except @ption{raw}, @ption{slin, @ption{verbose}
and @ption{lineno}.

@nd table

The followi ng tree dunps are possible:

@abl e @anp

@temoriginal

Dunp before any tree based optimnization, to @ile{@ar{file}.original}.
@temoptimzed
Dunp after all tree based optimzation, to @ile{@ar{file}.optimzed}.
@temginple

@pi ndex fdump-tree-ginple

Dunp each function before and after the ginplification pass to a file. The
file nanme is nade by appending @ile{.ginple} to the source file nane.

@temcfg

@pi ndex fdunmp-tree-cfg

Dunp the control flow graph of each function to a file.
nmade by appending @ile{.cfg} to the source file nane.

The file nane is

@temvcg

@pi ndex fdunp-tree-vcg

Dunp the control flow graph of each function to a file in VCG format. The
file name is made by appending @il e{.vcg} to the source file nane. Note
that if the file contains nore than one function, the generated file cannot
be used directly by VCG@ You will need to cut and paste each function's
graph into its own separate file first.

@temch

@pi ndex fdunp-tree-ch

Dunp each function after copying | oop headers.
appending @ile{.ch} to the source file nane.

The file nane is nmade by

@tem ssa

@pi ndex fdunp-tree-ssa

Dunp SSA related information to a file.
@ile{.ssa} to the source file nane.

The file nane is nmade by appending

@temalias

@pi ndex fdunp-tree-alias

Dunp aliasing information for each function. The file nane is nade by
appending @ile{.alias} to the source file nane.
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5041
5042
5043
5044

5046
5047
5048
5049

5051
5052
5053
5054

5056
5057
5058
5059

5061
5062
5063
5064

5066
5067
5068
5069

5071
5072
5073
5074

5076
5077
5078
5079

5081
5082
5083
5084

5086
5087
5088
5089

5091
5092
5093
5094

5096
5097
5098
5099

5101
5102
5103
5104

5106

@tem ccp

@pi ndex fdunp-tree-ccp

Dunp each function after CCP@ The file name is nmade by appending
@ile{.ccp} to the source file nane.

@tem storeccp

@pi ndex fdunp-tree-storeccp

Dunp each function after STORE-CCP@ The file nane is nade by appending
@ile{.storeccp} to the source file nane.

@tempre

@pi ndex fdunp-tree-pre

Dunp trees after partial redundancy elim nation.
by appending @ile{.pre} to the source file nane.

The file nane is nade

@temfre

@pi ndex fdunp-tree-fre

Dunp trees after full redundancy elimnation. The file nane is nade
by appending @ile{.fre} to the source file nane.

@t em copyprop

@pi ndex fdunmp-tree-copyprop

Dunp trees after copy propagation. The file nane is nade
by appending @il e{.copyprop} to the source file nane.

@tem store_copyprop

@pi ndex fdunp-tree-store_copyprop

Dunp trees after store copy-propagation. The file nane is nade
by appending @il e{.store_copyprop} to the source file nane.

@temdce

@pi ndex fdunp-tree-dce

Dunp each function after dead code elimnation.
appending @il e{.dce} to the source file nane.

The file nane is nade by

@tem nudfl ap

@pi ndex fdunp-tree-nudflap

Dunp each function after adding nudflap instrunentation.
made by appending @il e{.mudfl ap} to the source file nane.

The file nane is

@temsra

@pi ndex fdunp-tree-sra

Dunp each function after perform ng scal ar replacenent of aggregates. The
file nane is nade by appending @ile{.sra} to the source file nane.

@temsink

@pi ndex fdunp-tree-sink

Dunp each function after perform ng code sinking.
by appending @ile{.sink} to the source file nane.

The file nane is nmade

@tem dom

@pi ndex fdunp-tree-dom

Dunp each function after applying dom nator tree optimzations.
name is nade by appending @il e{.don} to the source file nane.

The file

@temdse

@pi ndex fdunp-tree-dse

Dunp each function after applying dead store elimnation. The file
name is made by appending @il e{.dse} to the source file nane.

@t em phi opt

@pi ndex fdunp-tree-phiopt

Dunp each function after optim zing PH nodes into straightline code.
nanme is made by appending @il e{.phiopt} to the source file nane.

The file

@tem forwprop
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5107
5108
5109

5111
5112
5113
5114

5116
5117
5118
5119
5120

5122
5123
5124
5125

5127
5128
5129
5130

5132
5133
5134
5135

5137
5138
5139
5140
5141
5142
5143
5144
5145
5146
5147
5148
5149
5150
5151
5152
5153
5154
5155
5156
5157
5158
5159
5160
5161

5163
5164
5165
5166
5167
5168
5169
5170

5172

@pi ndex fdunp-tree-forwprop

Dunp each function after forward propagating single use variables. The file
nane is made by appending @ile{.forwprop} to the source file nane.

@t em copyr enane

@pi ndex fdunp-tree-copyrenane

Dunp each function after applying the copy renane optinization. The file

name is nmade by appending @il e{.copyrenane} to the source file nane.

@temnrv

@pi ndex fdunp-tree-nrv

Dunp each function after applying the named return val ue optim zation on
generic trees. The file name is made by appending @ile{.nrv} to the source
file nane.

@tem vect

@pi ndex fdunp-tree-vect

Dunp each function after applying vectorization of |oops.
made by appending @ile{.vect} to the source file nane.

The file nane is

@temvr

@pi ndex fdunp-tree-vrp

Dunp each function after Val ue Range Propagation (VRP).
is made by appending @ile{.vrp} to the source file nane.

The file nane

@temall

@pi ndex fdump-tree-all

Enabl e all the available tree dunps with the flags provided in this option.
@nd table

@tem -ftree-vectorizer-verbose=@ar{n}

@pi ndex ftree-vectorizer-verbose

This option controls the anount of debuggi ng output the vectorizer prints.
This information is witten to standard error, unless
@ption{-fdump-tree-all} or @ption{-fdunp-tree-vect} is specified,

in which case it is output to the usual dunp listing file, @ile{.vect}.
For @ar{n}=0 no diagnostic information is reported.

If @ar{n}=1 the vectorizer reports each | oop that got vectorized,

and the total nunber of |oops that got vectorized.

If @ar{n}=2 the vectorizer also reports non-vectorized | oops that passed
the first analysis phase (vect_analyze |loop_form - i.e.@ countable,

i nner-nost, single-bb, single-entry/exit loops. This is the same verbosity
| evel that @ption{-fdunp-tree-vect-stats} uses.

Hi gher verbosity levels nmean either nore infornmation dunped for each
reported | oop, or sane ampbunt of information reported for nore | oops:

If @ar{n}=3, alignnent related information is added to the reports.

If @ar{n}=4, data-references related information (e.g. @ nenory dependences,
menory access-patterns) is added to the reports.

If @ar{n}=5, the vectorizer reports also non-vectorized inner-nost |oops
that did not pass the first analysis phase (i.e., nmay not be countable, or
may have conplicated control-flow).

If @ar{n}=6, the vectorizer reports also non-vectorized nested | oops.

For @ar{n}=7, all the information the vectorizer generates during its
anal ysis and transformation is reported. This is the sane verbosity |evel
that @ption{-fdunp-tree-vect-details} uses.

@tem -frandom seed=@ar{string}

@pi ndex frandomstring

This option provides a seed that GCC uses when it woul d otherw se use
random nunbers. It is used to generate certain synbol nanes

that have to be different in every conpiled file. It is also used to
pl ace uni que stanps in coverage data files and the object files that
produce them You can use the @ption{-frandom seed} option to produce
reproduci bly identical object files.

The @ar{string} should be different for every file you conpile.
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5174
5175
5176
5177
5178
5179
5180
5181
5182

5184
5185
5186
5187
5188
5189
5190

5192
5193
5194
5195
5196
5197
5198
5199

5201
5202
5203
5204
5205

5207
5208
5209
5210
5211

5213
5214
5215
5216

5218
5219
5220
5221

5223
5224
5225
5226
5227

5229
5230
5231

5233
5234
5235
5236
5237
5238

@tem -fsched-verbose=@ar{n}

@pi ndex fsched-verbose

On targets that use instruction scheduling, this option controls the
anmobunt of debuggi ng output the scheduler prints. This information is
witten to standard error, unless @ption{-fdunp-rtl-schedl} or
@ption{-fdump-rtl -schedz} is specified, in which case it is output
to the usual dunp listing file, @ile{.sched} or @ile{.sched2}
respectively. However for @ar{n} greater than nine, the output is
always printed to standard error.

For @ar{n} greater than zero, @ption{-fsched-verbose} outputs the

sane information as @ption{- fdurrp rtl-schedl} and @ption{-fdunp-rtl-sched2}.
For @ar{n} greater than one, it also output basic block probabilities,
detailed ready list i nformation and unit/insn info. For @ar{n} greater

than two, it includes RTL at abort point, control-flow and regions info.

And for @'ar{n} over four, @ption{-fsched-verbose} also includes

dependence info.

@tem -save-tenps

@pi ndex save-tenps

Store the usual ‘‘tenporary’’ internediate files permanently; place them
in the current directory and name them based on the source file. Thus,
conpiling @ile{foo.c} with @anp{-c -save-tenps} would produce files
@ile{foo.i} and @ile{foo.s}, as well as @ile{foo.0}. This creates a
preprocessed @il e{foo.i} output file even though the conpiler now
normal |y uses an integrated preprocessor.

When used in conbination with the @ption{-x} command |ine option,
@ption{-save-tenps} is sensible enough to avoid over witing an
input source file wth the same extension as an internediate file.
The corresponding internmediate file may be obtained by renaming the
source file before using @ption{-save-tenps}.

@tem-tine

@pi ndex tinme

Report the CPU tinme taken by each subprocess in the conpilation
sequence. For C source files, this is the conpiler proper and assenbler
(plus the linker if linking is done). The output |ooks like this:

@nmal | exanpl e

# ccl 0.12 0.01

# as 0.00 0.01

@nd smal | exanpl e

The first nunber on each line is the ‘‘user tinme’’, that is time spent
executing the programitself. The second nunber is ‘‘systemtinme’’,
tine spent executing operating systemroutines on behalf of the program
Both nunbers are in seconds.

@tem -fvar-tracking

@pi ndex fvar-tracking

Run variabl e tracking pass. It conputes where variables are stored at
position in code. Better debugging information is then generated

(if the debugging information format supports this information).

each

It is enabled by default when conpiling with optimzation (@ption{-GCs},
@ption{-C, @ption{-}, @lots{}), debugging information (@ption{-g}) and
the debug info format supports it.

@tem-print-file-name=@ar{library}

@pi ndex print-file-name

Print the full absolute nane of the library file @ar{library} that
woul d be used when Iinking---and don’t do anything else. Wth this
option, GCC does not conpile or link anything; it just prints the
file nare.
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5240
5241
5242
5243
5244

5246
5247
5248
5249
5250
5251
5252

5254
5255
5256

5258
5259
5260

5262
5263

5265
5266
5267

5269
5270
5271
5272

5274
5275
5276
5277
5278
5279
5280

5282
5283
5284
5285
5286
5287
5288

5290
5291
5292
5293
5294

5296
5297
5298
5299

5301
5302
5303
5304

@tem-print-multi-directory
@pindex print-nulti-directory
Print the directory name corresponding to the multilib selected by any

ot her switches present in the command line. This directory is supposed
to exist in @nv{GCC _EXEC PREFI X} .

@tem-print-multi-lib

@pindex print-nulti-lib

Print the mapping frommultilib directory nanes to conpiler switches

that enable them The directory nanme is separated fromthe swi tches by
@anp{;}, and each switch starts with an @anp{@® instead of the
@anp{-}, without spaces between nultiple switches. This is supposed to
ease shel | - processi ng.

@tem -print-prog-name=@ar { pr ogr ant
@pi ndex print-prog-nanme

Li ke @ption{-print-file-name}, but searches for a program such as @anp{cpp}.
@tem -print-libgcc-file-name

@pi ndex print-libgcc-file-name

Same as @ption{-print-file-nane=libgcc.a}.

This is useful
but you do want to link with @ile{libgcc.a}.

when you use @ption{-nostdlib} or @ption{-nodefaul tlibs}
You can do

@mal | exanpl e
gcc -nostdlib @ar{fil es}@ots{}
@nd snal | exanpl e

‘gec -print-libgce-file-nane’

@tem-print-search-dirs

@pi ndex print-search-dirs

Print the name of the configured installation directory and a |ist of
programand library directories @onmmand{gcc} will search---and don't do anythin

This is useful when @ommand{gcc} prints the error nmessage

@amp{installation problem cannot exec cppO: No such file or directory}.

To resolve this you either need to put @i1le{cpp0} and the other conpiler
conponents where @omand{gcc} expects to find them or you can set the environm
vari abl e @nv{GCC _EXEC PREFI X} to the directory where you installed them

Don't forget the trailing @anp{/}

@ref { Environnent Vari abl es}.

@tem -print-sysroot

@pi ndex print-sysroot

Print the target sysroot directory that will be used during
conpilation. This is the target sysroot specified either at configure
tine or using the @ption{--sysroot} option, possibly with an extra
suf fix that depends on conpilation options. |f no target sysroot is
specified, the option prints nothing.

@tem -print-sysroot-headers-suffix

@pi ndex print-sysroot-headers-suffix

Print the suffix added to the target sysroot when searching for
headers, or give an error if the conpiler is not configured with such
a suffix---and don’t do anything el se.

@tem -dunpmachi ne

@pi ndex dunpnachi ne

Print the conpiler’s target machine (for exanple,
@anp{i 686-pc-1inux-gnu})---and don’t do anything el se.

@tem -dunpversi on

@pi ndex dunpver si on

Print the conpiler version (for exanple,
anyt hing el se.

@amp{3.0})---and don’t do
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5306
5307
5308
5309

5311
5312
5313
5314
5315
5316
5317
5318
5319
5320
5321
5322

5324
5325
5326
5327

5329

5331
5332
5333
5334
5335
5336
5337

5339
5340
5341

5343
5344
5345
5346

5348
5349

5351
5352
5353
5354
5355
5356
5357

5359
5360
5361

5363
5364
5365
5366
5367
5368
5369
5370

@tem -dunpspecs

@pi ndex dunpspecs

Print the conpiler’s built-in specs---and don’t do anything else.
is used when GCC itself is being built.) @«ref{Spec Files}.

(This

@tem -felimnate-unused-debug-types

@pi ndex felim nate-unused-debug-types

Nor mal 'y, when produci ng DWARF2 out put, GCC wi |l emt debuggi ng
information for all types declared in a conpilation

unit, regardl ess of whether or not they are actually used

in that conpilation unit. Sonetines this is useful, such as

if, in the debugger, you want to cast a value to a type that is
not actually used in your program (but is declared). More often,
however, this results in a significant anount of wasted space.
Wth this option, GCC will avoid producing debug symbol output
for types that are nowhere used in the source file being conpiled.
@nd table

@ode Optimze Options
@ection Options That Control
@i ndex optimze options

@i ndex options, optimzation

Opti m zation

These options control various sorts of optimzations.

Wt hout any optim zation option, the conpiler’s goal is to reduce the
cost of conpilation and to make debuggi ng produce the expected
results. Statenents are independent: if you stop the programw th a
br eakpoi nt between statenents, you can then assign a new value to any
variabl e or change the program counter to any other statement in the
function and get exactly the results you woul d expect fromthe source
code.

Turning on optim zation flags makes the conpiler attenpt to inprove
the perfornmance and/or code size at the expense of conpilation tine
and possibly the ability to debug the program

The conpiler perfornms optimzation based on the know edge it has of the
program Conpiling nmultiple files at once to a single output file nbde allows
the conpiler to use infornation gained fromall of the files when conpiling
each of them

Not all optim zations are controlled directly by a flag. Only

optim zations that have a flag are listed.

@ abl e @cct abopt

@tem-0

@tenx -0OL

@pi ndex O

@pi ndex OL

Optimze. Optinizing conpilation takes somewhat nore tinme, and a | ot

nore nmenory for a large function.

Wth @ption{-CG, the conpiler tries to reduce code size and execution
tine, wthout performing any optim zations that take a great deal of
conpilation tinme.

@ption{-C turns on the follow ng optim zation fl ags:
@ccopt|ist{

-fauto-inc-dec @ol

-fcprop-registers @ol

-fdce @ol

-fdefer-pop @ol

-fdel ayed- branch @ol

-fdse @ol
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5371
5372
5373 -
5374 -
5375 -
5376 -
5377
5378 -
5379 -
5380 -
5381
5382
5383 -
5384 -
5385
5386 -
5387
5388 -
5389

5391
5392

5394
5395
5396
5397
5398
5399

5401
5402
5403
5404
5405
5406
5407
5408
5409
5410
5411
5412
5413
5414
5415
5416
5417
5418
5419
5420
5421
5422
5423

5425
5426

5428
5429
5430
5431
5432
5433

5435
5436

-fguess-branch-probability @ol
-fif-conversion2 @ol
fif-conversion @ol
finline-small-functions @ol
fi pa- pure-const @ol
fipa-reference @ol
-fnerge-constants
-fsplit-wde-types @ol
ftree-builtin-call-dce @ol
ftree-ccp @ol
-ftree-ch @ol
-ftree-copyrenane @ol
ftree-dce @ol
ftree-domi nator-opts @ol
-ftree-dse @ol
ftree-fre @ol
-ftree-sra @ol
ftree-ter @ol
-funit-at-a-tinme}

@ption{-C also turns on @ption{-fomt-frame-pointer} on nachines
where doing so does not interfere with debuggi ng.

@tem -

@pi ndex 2

Optimze even nore. GCC perfornms nearly all supported optim zations
that do not involve a space-speed tradeoff.

As conpared to @ption{-C, this option increases both conpilation tine

and the performance of the generated code.

@ption{-O2} turns on all optimzation flags specified by @ption{-C.
al so turns on the followi ng optimzation flags:
@ccoptlist{-fthread-junps @ol
-falign-functions -falign-junps @ol
-falign-loops -falign-Iabels @ol
-fcaller-saves @ol

-fcrossjunmpi ng @ol

-fcse-followjunps -fcse-skip-bl ocks @ol
-fdel ete-null -pol nter-checks @ol

- fexpensi ve-optim zations @ol

-fgcse -fgcse-Im @ol
-findirect-inlining @ol
-foptimze-sibling-calls @ol

- f peephol e2 @ol

-fregnove @ol

-freorder-blocks -freorder-functions @ol
-frerun-cse-after-loop @ol
-fsched-interblock -fsched-spec @ol
-fschedul e-insns -fschedul e-i nsns2 @ol
-fstrict-aliasing -fstrict-overfl ow @ol
-ftree-switch-conversi on @ol

-ftree-pre @ol

-ftree-vrp}

Pl ease note the warni ng under @ption{-fgcse} about

i nvoki ng @ption{-Q} on progranms that use conputed gotos.

@tem -3

@pi ndex 3

Optimze yet nore. @ption{-08} turns on all optimzations specified

by @ption{-O2} and also turns on the @ption{-finline-functions},
@ption{-funsw tch-1oops}, @ption{-fpredictive-comoning},
@ption{-fgcse-after-rel oad} and @ption{-ftree-vectorize} options.

@tem-Q0
@pi ndex Q0

It
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5437
5438

5440
5441
5442
5443
5444

5446
5447
5448
5449

5451
5452
5453

5455
5456
5457
5458
5459
5460

5462
5463
5464
5465

5467
5468
5469
5470
5471
5472
5473
5474

5476
5477
5478
5479
5480
5481

5483

5485
5486
5487
5488
5489
5490

5492
5493

5495
5496
5497
5498
5499
5500
5501

Reduce conpilation tinme and make debuggi ng produce the expected
isis

t
the default.

results. This
@tem-Cs
@pi ndex Os

Optimze for size. @ption{-0Os} enables all @ption{-O2} optim zations that
do not typically increase code size. It also performs further
optim zations designed to reduce code size.

@ption{-Cs} disables the follow ng optimzation flags:
@ccoptlist{-falign-functions -falign-junps -falign-Iloops @ol
-falign-labels -freorder-blocks -freorder-blocks-and-partition @ol
-fprefetch-loop-arrays -ftree-vect-I|oop-version}

If you use multiple @ption{-O options, with or without |evel
the last such option is the one that is effective.
@nd table

nunbers,

Options of the form @ption{-f@ar{flag}} specify machi ne-i ndependent
flags. Mst flags have both positive and negative forms; the negative
formof @ption{-ffoo} would be @ption{-fno-foo}. In the table

bel ow, only one of the forms is listed---the one you typically will
use. You can figure out the other formby either renoving @anp{no-}
or adding it.

The fol l owi ng options control specific optimzations. They are either
activated by @ption{-O options or are related to ones that are. You
can use the following flags in the rare cases when ‘‘fine-tuning ' of

optim zations to be performed is desired.

@ abl e @cct abopt

@tem-fno-default-inline

@pi ndex fno-default-inline

Do not nmeke nmenber functions inline by default nerely because they are
defined inside the class scope (Ct+ only). Oherw se, when you specify
@ @ption{-C}, menber functions defined inside class scope are conpiled
inline by default; i.e., you don't need to add @anp{inline} in front of
the menber function nare.

@tem -fno-defer-pop

@pi ndex fno-defer-pop

Al ways pop the argunents to each function call as soon as that function
returns. For machines which nust pop argunents after a function call,
the conpiler normally lets arguments accunul ate on the stack for several
function calls and pops themall at once.

Di sabled at levels @ption{-C, @ption{-R}, @ption{-0C3}, @ption{-0Cs}.
@tem -fforward-propagate

@pi ndex fforward-propagate

Performa forward propagati on pass on RTL@ The pass tries to conbine two
instructions and checks if the result can be sinplified. |If |loop unrolling
is active, tw passes are performed and the second is scheduled after

| oop unrolling.

This option is enabled by default at optim zation |levels @ption{-Q2},
@ption{-CB}, @ption{-Cs}.

@tem -fom t-frame- pointer

@pi ndex fomt-frame-pointer

Don’t keep the frame pointer in a register for functions that
don’t need one. This avoids the instructions to save, set up and
restore frame pointers; it also makes an extra register available
in many functions. @&trong{lt also nakes debuggi ng i npossible on
some machi nes. }
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5503
5504
5505
5506
5507
5508

5510

5512
5513
5514

5516

5518
5519
5520
5521
5522

5524
5525
5526
5527
5528
5529

5531

5533
5534
5535
5536
5537
5538

5540

5542
5543
5544
5545
5546

5548
5549
5550

5552

5554
5555
5556
5557
5558
5559

5561

5563
5564
5565
5566
5567
5568

On some machines, such as the VAX, this flag has no effect, because
the standard calling sequence automatically handles the frane pointer
and nothing is saved by pretending it doesn't exist. The

machi ne-descri ption nacro @ode{ FRAME_PO NTER_REQUI RED} control s

whet her a target nmachine supports this flag. @«ref{Registers,, Register

Usage, gccint, GNU Conpiler Collection (GCC) Internals}.

Enabl ed at levels @ption{-CG, @ption{-C}, @ption{-CB}, @ption{-Cs}.
@tem-foptimze-sibling-calls

@pi ndex foptim ze-sibling-calls

Optimze sibling and tail recursive calls.

Enabl ed at |evels @ption{-Q2}, @ption{-CB8}, @ption{-0Cs}.

@tem-fno-inline

@pi ndex fno-inline

Don’t pay attention to the @ode{inline} keyword. Normally this option
is used to keep the conpiler from expanding any functions inline.

Note that if you are not optimzing, no functions can be expanded inline.

@tem-finline-small-functions

@pi ndex finline-small-functions

Integrate functions into their callers when their body is smaller than expected
function call code (so overall size of programgets smaller). The conpiler
heuristically deci des which functions are sinple enough to be worth integrating
inthis way.
Enabl ed at |evel @ption{-Q2}.

@tem-findirect-inlining

@pi ndex findirect-inlining

Inline also indirect calls that are discovered to be known at conpile
time thanks to previous inlining. This option has any effect only
when inlining itself is turned on by the @ption{-finline-functions}
or @ption{-finline-snall-functions} options.

@ption{-2}.

@tem-finline-functions

@pi ndex finline-functions

Integrate all sinple functions into their callers. The conpiler
heuristically decides which functions are sinple enough to be worth
integrating in this way.

Enabl ed at |evel

If all calls to a given function are integrated, and the function is
decl ared @ode{static}, then the function is normally not output as
assenbl er code in its own right.

@ption{-CB}.

@tem-finline-functions-call ed-once

@pi ndex finline-functions-called-once

Consi der all @ode{static} functions called once for inlining into their
caller even if they are not marked @ode{inline}. If a call to a given
function is integrated, then the function is not output as assenbler code
inits ow right.

Enabl ed at |evel

Enabl ed at levels @ption{-0Ol}, @ption{-R}, @ption{-CB} and @ption{-0Cs}.
@tem-fearly-inlining

@pi ndex fearly-inlining

Inline functions marked by @ode{al ways_inline} and functions whose body seens
smal | er than the function call overhead early before doing
@ption{-fprofile-generate} instrunentation and real inlining pass. Doing so
nmakes profiling significantly cheaper and usually inlining faster on prograns
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5569
5571

5573
5574
5575
5576
5577

5579
5580
5581
5582

5584
5585
5586
5587
5588
5589

5591
5592

5594
5595

5597
5598
5599
5600

5602
5603
5604
5605
5606
5607
5608

5610
5611
5612
5613

5615
5616
5617

5619
5620
5621
5622

5624
5625
5626
5628
5630
5631
5632

5634

having | arge chains of nested wapper functions.
Enabl ed by default.

@tem-finline-limt=@ar{n}

@pindex finline-limt

By default, GCC limits the size of functions that can be inlined. This flag
allows coarse control of this limt. @ar{n} is the size of functions that
can be inlined in nunber of pseudo instructions.

Inlining is actually controlled by a nunber of paraneters, which may be

specified individually by using @ption{--param @ar{nane}=@ar{val ue}}.
The @ption{-finline-limt=@ar{n}} option sets sone of these paraneters
as follows:

@ abl e @cct abopt

@tem nmax-inline-insns-single
is set to @ar{n}/2

@tem max-inline-insns-auto
is set to @ar{n}/2.

@nd table

See bel ow for a docunmentation of the individual

parameters controlling inlining and for the defaults of these paraneters.
@nph{Note:} there may be no value to @ption{-finline-limt} that results
in default behavior.

@nph{Note:} pseudo instruction represents, in this particular context, an
abstract neasurenment of function’s size. In no way does it represent a count
of assenbly instructions and as such its exact meaning m ght change from one
rel ease to an another.

@tem -fkeep-inline-functions

@pi ndex fkeep-inline-functions

In C emt @ode{static} functions that are declared @ode{inline}
into the object file, even if the function has been inlined into all
of its callers. This switch does not affect functions using the
@ode{extern inline} extension in GNU C89@ In C++, enit any and all
inline functions into the object file.

@tem -fkeep-static-consts

@pi ndex fkeep-static-consts

Emt variabl es declared @ode{static const} when optimization isn't turned
on, even if the variables aren’t referenced.

GCC enabl es this option by default.
check if the variable was referenced,
optim zation is turned on,

If you want to force the conpiler to
regardl ess of whether or not
use the @ption{-fno-keep-static-consts} option.

@tem -fmerge-constants

@pi ndex fmerge-constants

Attenpt to nerge identical constants (string constants and floating point
constants) across conpilation units.

This option is the default for optim zed conpilation if the assenbler and
I'i nker support it. Use @ption{-fno-nerge-constants} to inhibit this

behavi or .

Enabl ed at |evels @ption{-C, @ption{-QR}, @ption{-CB}, @ption{-Cs}.
@tem-fnerge-all-constants

@pi ndex frnerge-all-constants

Attenpt to nerge identical constants and identical variables.

This option inplies @ption{-fnerge-constants}. |In addition to
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5636
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5650
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5657
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5659
5660
5661
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5664

5666
5667
5668
5669

5671
5672
5673

5675

5677
5678
5679
5680
5681

5683
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5685
5686

5688

5690
5691
5692
5693
5694
5695
5696
5697
5698
5699
5700

@ption{-fnerge-constants} this considers e.g. @ even constant initialized
arrays or initialized constant vari ables W|th integral or floating point

types. Languages |ike C or C++ require each variable, including nultiple

i nstances of the sane variable in recursive calls, to have distinct |ocations,
so using this option will result in non-conformng

behavi or.

@tem -fnodul o-sched

@pi ndex f nodul o- sched
Perform swi ng nodul o scheduling i mediately before the first scheduling

pass. This pass | ooks at innernost |oops and reorders their
instructions by overlapping different iterations.
@tem -fnodul o-sched- al | owregnoves

@pi ndex fnodul o-sched-al | owr egnoves

Perform nore aggressi ve SMS based nodul o scheduling with register noves
allowed. By setting this flag certain anti-dependences edges will be
del eted which will trigger the generation of reg-noves based on the
life-range analysis. This option is effective only with
@ption{-fnodul o-sched} enabl ed.

@tem -fno-branch-count-reg

@pi ndex fno-branch-count-reg

Do not use ‘‘decrenment and branch’’
but instead generate a sequence of
register, conpare it against zero,

This option is only neani ngful
i nstructions, which include x86, PowerPC,

instructions on a count register,
instructions that decrenent a
then branch based upon the result.
on architectures that support such

I A-64 and S/390.

The default is @ption{-fbranch-count-reg}.

@tem -fno-function-cse

@pi ndex fno-function-cse

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

This option results in less efficient code, but sone strange hacks
that alter the assenbl er output nmay be confused by the optim zations
performed when this option is not used.

The default is @ption{-ffunction-cse}
@tem-fno-zero-initialized-in-bss

@pi ndex fno-zero-initialized-in-bss

If the target supports a BSS section, GCC by default puts variabl es that
are initialized to zero into BSS@ Thi's can save space in the resulting
code.

This option turns off this behavi or because sone programs explicitly
rely on variables going to the data section. E.g., so that the

resul ting executable can find the beginning of that section and/or neke
assunpti ons based on that.

The default is @ption{-fzero-initialized-in-bss}.

@tem -frudflap -frudflapth -frudflapir

@pi ndex fmudflap

@pi ndex fnudflapth

@pi ndex frudflapir

@1 ndex bounds checking

@i ndex mudfl ap

For front-ends that support it (C and C++), instrunent all risky
pointer/array dereferencing operations, some standard library
string/ heap functions, and sone other associated constructs with
range/validity tests. Mddules so instrunmented should be i mune to
buffer overflows, invalid heap use, and sone other classes of C C++
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5701 programming errors. The instrunentation relies on a separate runtine

5702 library (@il e{libnudflap}), which will be linked into a programif 5768 @nph{Note:} When conpiling a program using conputed gotos, a GCC
5703 @ption{-frudflap} is given at link tine. Run-time behavior of the 5769 extension, you may get better runtime perfornmance if you disable
5704 instrunented programis controlled by the @nv{ MJDFLAP_OPTI ONS} 5770 the gl obal conmmon subexpression elimnation pass by adding

5705 environnment variable. See @ode{env MJUDFLAP_OPTI ONS=-hel p a.out} 5771 @ption{-fno-gcse} to the command |ine.

5706 for its options.
5773 Enabled at levels @ption{-2}, @ption{-C3}, @ption{-Cs}.
5708 Use @ption{-fnudflapth} instead of @ption{-frudflap} to conpile and to

5709 link if your programis nulti-threaded. Use @ption{-frudflapir}, in 5775 @tem-fgcse-Im
5710 addition to @ption{-fnudflap} or @ption{-frudflapth}, if 5776 @pi ndex fgcse-Im
5711 instrunentation should ignore pointer reads. This produces |ess 5777 When @ption{-fgcse-In} is enabled, global comon subexpression elimnation wll
5712 instrunentation (and therefore faster execution) and still provides 5778 attenpt to nove | oads which are only killed by stores into thenselves. This
5713 sonme protection against outright menory corrupting wites, but allows 5779 allows a | oop containing a | oad/ store sequence to be changed to a | oad outside
5714 erroneously read data to propagate within a program 5780 the loop, and a copy/store within the |oop.
5716 @tem -fthread-junps 5782 Enabl ed by default when gcse is enabl ed.
5717 @pi ndex fthread-junps
5718 Perform optinmizations where we check to see if a junp branches to a 5784 @tem -fgcse-sm
5719 | ocati on where anot her conparison subsunmed by the first is found. |If 5785 @pi ndex fgcse-sm
5720 so, the first branch is redirected to either the destination of the 5786 When @ption{-fgcse-sn} is enabled, a store notion pass is run after
5721 second branch or a point inmediately follow ng it, depending on whether 5787 gl obal common subexpression elimnation. This pass will attenpt to nove
5722 the condition is known to be true or false. 5788 stores out of loops. Wen used in conjunction with @ption{-fgcse-Int},
5789 | oops containing a | oad/store sequence can be changed to a | oad before
5724 Enabled at levels @ption{-Q2}, @ption{-CB}, @ption{-GCs}. 5790 the loop and a store after the |oop.
5726 @tem -fsplit-w de-types 5792 Not enabl ed at any optim zation |evel.
5727 @pi ndex fsplit-w de-types
5728 When using a type that occupies multiple registers, such as @ode{l ong 5794 @tem -fgcse-las
5729 long} on a 32-bit system split the registers apart and allocate them 5795 @pi ndex fgcse-1as
5730 independently. This nornally generates better code for those types, 5796 When @ption{-fgcse-las} is enabled, the global commpn subexpression
5731 but may neke debugging nore difficult. 5797 elimnation pass elininates redundant |oads that conme after stores to the

5798 sane nenory |location (both partial and full redundancies).
5733 Enabled at levels @ption{-CG, @ption{-C}, @ption{-03},

5734 @ption{-Cs} 5800 Not enabl ed at any optim zation |evel.

5736 @tem -fcse-foll owjunps 5802 @tem -fgcse-after-rel oad
5737 @pi ndex fcse-followjunps 5803 @pi ndex fgcse-after-reload
5738 In conmon subexpression elimnation (CSE), scan through junp instructions 5804 When @ption{-fgcse-after-reload} is enabled, a redundant |oad elimnation
5739 when the target of the junp is not reached by any other path. For 5805 pass is perforned after reload. The purpose of this pass is to cleanup
5740 exanpl e, when CSE encounters an @ode{if} statement with an 5806 redundant spilling.
5741 @ode{el se} clause, CSE will follow the junp when the condition
5742 tested is false. 5808 @tem -funsafe-|oop-optinm zations

5809 @pi ndex funsafe-Ioop-optim zations
5744 Enabled at levels @ption{-Q2}, @ption{-C8}, @ption{-Cs}. 5810 If given, the loop optimzer will assume that |oop indices do not

5811 overflow, and that the loops with nontrivial exit condition are not
5746 @tem -fcse-ski p- bl ocks 5812 infinite. This enables a w der range of |oop optimzations even if
5747 @pi ndex fcse-ski p-bl ocks 5813 the | oop optinizer itself cannot prove that these assunptions are valid.
5748 This is sinmlar to @ption{-fcse-followjunps}, but causes CSE to 5814 Using @ption{-Wnsafe-|oop-optimzations}, the conpiler will warn you
5749 foll ow junps which conditionally skip over blocks. Wen CSE 5815 if it finds this kind of Ioop.
5750 encounters a sinple @ode{if} statement with no el se cl ause,
5751 @ption{-fcse-skip-blocks} causes CSE to follow the junp around the 5817 @tem -fcrossjunpi ng
5752 body of the @ode{if}. 5818 @pi ndex fcrossjunping

5819 Performcross-junping transformati on. This transformation unifies equivalent co
5754 Enabl ed at |evels @ption{-2}, @ption{-C3}, @ption{-GCs}. 5820 resulting code may or may not perform better than wi thout cross-junping.
5756 @tem -frerun-cse-after-1|oop 5822 Enabled at |evels @ption{-Q2}, @ption{-C3}, @ption{-GCs}.
5757 @pi ndex frerun-cse-after-1oop
5758 Re-run common subexpression elimnation after |oop optimn zations has been 5824 @tem -fauto-inc-dec
5759 perforned. 5825 @pi ndex fauto-inc-dec

5826 Conbi ne increnents or decrenents of addresses with menory accesses.
5761 Enabled at levels @ption{-Q2}, @ption{-CB}, @ption{-GCs}. 5827 This pass is always skipped on architectures that do not have

5828 instructions to support this. Enabled by default at @ption{-G and
5763 @tem -fgcse 5829 higher on architectures that support this.
5764 @pi ndex fgcse
5765 Perform a gl obal common subexpression elimnnation pass. 5831 @tem -fdce

5766 This pass al so perforns gl obal constant and copy propagation. 5832 @pi ndex fdce
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Perform dead code elimnation (DCE) on RTL@
Enabl ed by default at @ption{-CG and higher.

@tem -fdse

@pi ndex fdse

Perform dead store elimnation (DSE) on RTL@
Enabl ed by default at @ption{-G and higher.

@tem-fif-conversion

@pi ndex fif-conversion

Attenpt to transformconditional junps into branch-less equivalents. This

i nclude use of conditional nmoves, min, nmax, set flags and abs instructions, and
sone tricks doable by standard arithnetics. The use of conditional execution
on chips where it is available is controlled by @ode{if-conversion2}.

Enabl ed at levels @ption{-C, @ption{-QR}, @ption{-CB}, @ption{-0Cs}.

@tem-fif-conversion2

@pi ndex fif-conversion2

Use conditional execution (where available) to transform conditional junps into
branch-1 ess equival ents.

Enabl ed at levels @ption{-C, @ption{-QR}, @ption{-CB}, @ption{-Cs}.

@tem -fdel ete-nul | -pointer-checks

@pi ndex fdel ete-null-pointer-checks

Use gl obal dataflow analysis to identify and elininate usel ess checks
for null pointers. The conpiler assunes that dereferencing a null

poi nter would have halted the program |f a pointer is checked after
it has already been dereferenced, it cannot be null.

In some environnments, this assunption is not true, and prograns can
safely dereference null pointers. Use

@ption{-fno-del ete-null-pointer-checks} to disable this optim zation
for prograns which depend on that behavior.

Enabl ed at levels @ption{-Q2}, @ption{-OB}, @ption{-Cs}.

@tem -fexpensive-optim zations
@pi ndex fexpensive-optim zations
Perform a nunber of mnor optimzations that are relatively expensive.

Enabl ed at |evels @ption{-Q2}, @ption{-CB8}, @ption{-0Cs}.

@tem-foptimze-regi ster-nove

@tenx -fregnove

@pi ndex foptimze-register-nove

@pi ndex fregnove

Attenpt to reassign register nunbers in nove instructions and as
operands of other sinple instructions in order to maxi mze the amount of
register tying. This is especially helpful on machines wth two-operand
instructions.

Note @ption{-fregnove} and @ption{-foptim ze-regi ster-nove} are the sane
optim zation.

Enabl ed at |evels @ption{-2}, @ption{-CB8}, @ption{-0Cs}.

@tem-fira-al gorithnr@ar{al gorithn}

Use specified coloring algorithmfor the integrated register
allocator. The @ar{al gorithn} argunent should be @ode{priority} or
@ode{CB}. The first algorithmspecifies Chows priority coloring,
the second one specifies Chaitin-Briggs coloring. The second

al gorithm can be uninplenented for sone architectures. |If it is
implemented, it is the default because Chaitin-Briggs coloring as a
rul e generates a better code.
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@tem-fira-regi on=@ar{regi on}
Use specified regions for the integrated register allocator. The
@ar{region} argument should be one of @ode{all}, @ode{m xed}, or

@ode{one}. The first value nmeans using all |oops as register

al | ocation regions, the second value which is the default means using
all loops except for loops with small register pressure as the
regions, and third one nmeans using all function as a single region.

The first value can give best result for machines with small size and
irregular register set, the third one results in faster and generates
decent code and the snallest size code, and the default value usually
give the best results in npost cases and for nost architectures.

@tem-fira-coal esce

@pi ndex fira-coal esce

Do optimistic register coalescing. This option might be profitable for
architectures with big regular register files.

@tem-fno-ira-share-save-slots

@pi ndex fno-ira-share-save-slots

Sw tch of f sharing stack slots used for saving call used hard
registers living through a call. Each hard register will get a
separate stack slot and as a result function stack frame wll be
bi gger.

@tem-fno-ira-share-spill-slots
@pi ndex fno-ira-share-spill-slots
Sw tch off sharing stack slots allocated for pseudo-registers. Each

pseudo-regi ster which did not get a hard register will get a separate
stack slot and as a result function stack frame will be bigger.

@tem -fira-verbose=@ar{n}

@pi ndex fira-verbose

Set up how verbose dunp file for the integrated register allocator
will be. Default value is 5. |If the value is greater or equal to 10,
the dunp file will be stderr as if the value were @ar{n} mnus 10.

@tem -fdel ayed- branch

@pi ndex fdel ayed- branch

If supported for the target machine, attenpt to reorder instructions
to exploit instruction slots available after delayed branch
instructions.

Enabl ed at levels @ption{-C, @ption{-QR}, @ption{-CB}, @ption{-Cs}.

@tem -fschedul e-i nsns

@pi ndex fschedul e-insns

If supported for the target machine, attenpt to reorder instructions to
elimnate execution stalls due to required data being unavailable. This
hel ps machi nes that have slow floating point or nmenory |oad instructions
by al |l owi ng other instructions to be issued until the result of the |oad
or floating point instruction is required.

Enabl ed at |evels @ption{-C2}, @ption{-CB}, @ption{-Cs}.

@tem -fschedul e-i nsns2

@pi ndex fschedul e-i nsns2

Simlar to @ption{-fschedul e-insns}, but requests an additional pass of
instruction scheduling after register allocation has been done. This is
especially useful on nachines with a relatively small nunber of

regi sters and where nenory |load instructions take nore than one cycle.

Enabl ed at levels @ption{-Q2}, @ption{-OB}, @ption{-Cs}.

@tem -fno-sched-interbl ock
@pi ndex fno-sched-interbl ock
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Don’t schedul e instructions across basic blocks. This is normally
enabl ed by default when scheduling before register allocation, i.e. @
with @ption{-fschedul e-insns} or at @ption{-Q2} or higher.

@tem -fno-sched- spec

@pi ndex fno-sched-spec

Don’t all ow specul ative motion of non-load instructions. This is normally
enabl ed by default when scheduling before register allocation, i.e @

with @ption{-fschedul e-insns} or at @ption{-} or higher.

@tem -fsched-spec-1 oad

@pi ndex fsched-spec-| oad

Al'l ow specul ative notion of sone |oad instructions. This only nakes
sense when scheduling before register allocation, i.e.@ wth
@ption{-fschedul e-insns} or at @ption{-2} or higher.

@tem -fsched- spec- | oad- danger ous

@pi ndex fsched-spec-| oad- danger ous

Al | ow specul ative notion of nore load instructions. This only nakes
sense when scheduling before register allocation, i.e.@ wth
@ption{-fschedul e-insns} or at @ption{-2} or higher.

@tem -fsched-stall ed-insns

@tenx -fsched-stalled-insns=@ar{n}

@pi ndex fsched-stalled-insns

Define how many insns (if any) can be nobved prematurely fromthe queue
of stalled insns into the ready list, during the second scheduling pass.
@ption{-fno-sched-stalled-insns} neans that no insns will be noved
prematurely, @ption{-fsched-stalled-insns=0} neans there is no limt

on how many queued insns can be noved prematurely.
@ption{-fsched-stalled-insns} without a value is equivalent to
@ption{-fsched-stalled-insns=1}.

@tem -fsched-stal | ed-i nsns-dep

@tenx -fsched-stalled-insns-dep=@ar{n}

@pi ndex fsched-stalled-insns-dep

Define how many insn groups (cycles) will be exam ned for a dependency
on a stalled insn that is candidate for premature renoval fromthe queue
of stalled insns. This has an effect only during the second scheduling pass,
and only if @ption{-fsched-stalled-insns} is used.
@ption{-fno-sched-stalled-insns-dep} is equivalent to
@ption{-fsched-stalled-insns-dep=0}.

@ption{-fsched-stalled-insns-dep} wi thout a value is equivalent to
@ption{-fsched-stalled-insns-dep=1}.

@tem -fsched2-use- super bl ocks

@pi ndex fsched2-use-superbl ocks

Wien scheduling after register allocation, do use superblock scheduling

al gorithm  Superbl ock scheduling allows notion across basic bl ock boundaries
resulting on faster schedules. This option is experinental, as not all nachine
descriptions used by GCC nodel the CPU closely enough to avoid unreliable
results fromthe algorithm

This only makes sense when scheduling after register allocation, i.e.@ wth
@ption{-fschedul e-insns2} or at @ption{-} or higher.

@tem -fsched2-use-traces

@pi ndex fsched2-use-traces

Use @ption{-fsched2-use-superbl ocks} al gorithm when scheduling after register
al l ocation and additionally performcode duplication in order to increase the
si ze of superblocks using tracer pass. See @ption{-ftracer} for details on
trace formation.

Thi s node shoul d produce faster but significantly |onger prograns. Also
wi t hout @ption{-fbranch-probabilities} the traces constructed nay not
match the reality and hurt the performance. This only nakes
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@tem-fsee

@pi ndex fsee

El i mi nate redundant sign extension instructions and nove the non-redundant
ones to optimal placenent using |azy code notion (LCM.

@tem -freschedul e- nodul o- schedul ed- | oops

@pi ndex freschedul e- nodul o- schedul ed- | oops

The nodul o scheduling cones before the traditional scheduling, if a |oop
was nodul o schedul ed we may want to prevent the |ater scheduling passes
fromchanging its schedule, we use this option to control that.

@tem -fsel ective-scheduling
@pi ndex fsel ective-scheduling

Schedul e instructions using selective scheduling algorithm Selective
scheduling runs instead of the first schedul er pass.

@tem -fsel ective-schedul i ng2

@pi ndex fsel ective-schedul ing2

Schedul e instructions using selective scheduling algorithm Selective

schedul ing runs instead of the second schedul er pass.

@tem -fsel -sched- pi pelining

@pi ndex fsel -sched- pi pel i ni ng

Enabl e software pipelining of innernost |oops during selective scheduling.
This option has no effect until one of @ption{-fselective-scheduling} or
@ption{-fselective-scheduling2} is turned on.

@tem -fsel -sched- pi pel i ni ng-outer-1|oops

@pi ndex fsel -sched- pi pel i ni ng-outer-Ioops

When pipelining | oops during selective scheduling, also pipeline outer |oops.
This option has no effect until @ption{-fsel-sched-pipelining} is turned on.

@tem-fcaller-saves

@pi ndex fcaller-saves

Enabl e values to be allocated in registers that will be cl obbered by
function calls, by emtting extra instructions to save and restore the
regi sters around such calls. Such allocation is done only when it
seems to result in better code than woul d otherw se be produced.

This option is always enabled by default on certain machines, usually
t hose which have no call-preserved registers to use instead.

Enabl ed at levels @ption{-Q2}, @ption{-OB}, @ption{-Cs}.

@tem -fconserve-stack

@pi ndex fconserve-stack

Attenpt to minimze stack usage. The conpiler will attenpt to use |ess
stack space, even if that makes the programslower. This option
implies setting the @ption{large-stack-frane} paraneter to 100

and the @ption{l arge-stack-frame-growth} parameter to 400.

@tem-ftree-reassoc

@pi ndex ftree-reassoc

Perform reassociation on trees.
at @ption{-CG and higher.

This flag is enabl ed by default

@tem-ftree-pre

@pi ndex ftree-pre

Perform partial redundancy elimnation (PRE) on trees.
enabl ed by default at @ption{-2} and @ption{-C3}.

This flag is

@tem-ftree-fre
@pi ndex ftree-fre
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Performfull redundancy elimnation (FRE) on trees. The difference
between FRE and PRE is that FRE only considers expressions

that are conputed on all paths |leading to the redundant conputation.
This analysis is faster than PRE, though it exposes fewer redundancies.
This flag is enabled by default at @ption{-C and higher.

@tem -ftree-copy-prop

@pi ndex ftree-copy-prop

Perform copy propagation on trees. This pass elimnates unnecessary
copy operations. This flag is enabled by default at @ption{-CG and
hi gher.

@tem -fipa-pure-const

@pi ndex fi pa-pure-const

Di scover which functions are pure or constant.
Enabl ed by default at @ption{-G and higher.

@tem -fipa-reference

@pi ndex fipa-reference

Di scover which static variables do not escape cannot escape the
conpilation unit.

Enabl ed by default at @ption{-CG and higher.

@tem-fipa-struct-reorg

@pi ndex fipa-struct-reorg

Perform structure reorgani zati on optim zation, that change Clike structures
layout in order to better utilize spatial locality. This transformation is
affective for programs containing arrays of structures. Available in tw
conpi | ati on nodes: profile-based (enabled with @ption{-fprofile-generate})

or static (which uses built-in heuristics). Require @ption{-fipa-type-escape}
to provide the safety of this transformation. It works only in whole program
node, so it requires @ption{-fwhol e-progran} and @ption{-conbine} to be
enabl ed. Structures considered @anp{cold} by this transformation are not
affected (see @ption{--param struct-reorg-col d-struct-rati o=@ar{val ue}}).

Wth this flag, the programdebug info reflects a new structure |ayout.

@tem-fipa-pta

@pi ndex fipa-pta

Perform interprocedural pointer analysis.
and does not affect generated code.

This option is experinental

@tem -fipa-cp

@pi ndex fipa-cp

Performinterprocedural constant propagation.

This optimnization anal yzes the programto determ ne when val ues passed

to functions are constants and then optim zes accordingly.

This optim zation can substantially increase performnce

if the application has constants passed to functions.

This flag is enabled by default at @ption{-Q2}, @ption{-0Cs} and @ption{-CB}.

@tem -fipa-cp-clone

@pi ndex fi pa-cp-clone

Perform function cloning to make interprocedural constant propagation stronger.
When enabl ed, interprocedural constant propagation will performfunction cloning
when externally visible function can be called with constant argunents.

Because this optim zation can create nultiple copies of functions,

it may significantly increase code size

(see @ption{--paramipcp-unit-growh=@ar{val ue}}).

This flag is enabled by default at @ption{-C3}.

@tem-fipa-matrix-reorg

@pi ndex fipa-matrix-reorg

Performmatrix flattening and transposing.

Matrix flattening tries to replace a mdinensional matrix
with its equival ent n-dinensional matrix, where n < m
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This reduces the level of indirection needed for accessing the el enments
of the matrix. The second optinization is matrix transposing that
attenpts to change the order of the matrix’s dinensions in order to

i nprove cache locality.

Both optinizations need the @ption{-fwhole-progran} flag.

Transposing is enabled only if profiling information is avail able.

@tem-ftree-sink

@pi ndex ftree-sink

Performforward store notion on trees. This flag is
enabl ed by default at @ption{-CG and higher.

@tem-ftree-ccp

@pi ndex ftree-ccp

Perform sparse conditional constant propagation (CCP) on trees. This
pass only operates on |ocal scalar variables and is enabl ed by default
at @ption{-0C and higher.

@tem -ftree-switch-conversion

Perform conversion of sinple initializations in a switch to
initializations froma scalar array. This flag is enabled by default
at @ption{-®} and higher.

@tem-ftree-dce

@pi ndex ftree-dce

Perform dead code elimnation (DCE) on trees.
default at @ption{-CG and higher.

This flag is enabl ed by

@tem-ftree-builtin-call-dce

@pi ndex ftree-builtin-call-dce

Perform conditional dead code elimnation (DCE) for calls to builtin functions
that nay set @ode{errno} but are otherw se side-effect free. This flag is
enabl ed by default at @ption{-2} and higher if @ption{-Cs} is not also
speci fi ed.

@tem -ftree-dom nator-opts

@pi ndex ftree-dom nator-opts

Performa variety of sinple scalar cleanups (constant/copy
propagation, redundancy elimnation, range propagation and expression
sinplification) based on a dominator tree traversal. This also
perforns junp threading (to reduce junps to junps). This flag is
enabl ed by default at @ption{-CG and higher.

@tem -ftree-dse

@pi ndex ftree-dse

Perform dead store elimnation (DSE) on trees. A dead store is a store into
a menory |location which will later be overwitten by another store w thout
any intervening loads. In this case the earlier store can be deleted. This
flag is enabled by default at @ption{-O and higher.

@tem-ftree-ch

@pi ndex ftree-ch

Perform | oop header copying on trees. This is beneficial since it increases

ef fecti veness of code notion optimizations. It also saves one junp. This flag
i s enabled by default at @ption{-C and higher. It is not enabled

for @ption{-0s}, since it usually increases code size.

@tem-ftree-1oop-optin ze

@pi ndex ftree-1oop-optim ze
Perform | oop optim zations on trees.
at @ption{-G and higher.

This flag is enabl ed by default

@tem-ftree-1oop-1inear
@pi ndex ftree-1oop-1inear

Performlinear loop transformations on tree. This flag can inprove cache
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performance and all ow further | oop optimzations to take place.

@tem -floop-interchange

Perform | oop interchange transfornmati ons on |loops. |nterchanging two
nested | oops switches the inner and outer |oops. For exanple, given a
| oop |ike:
@nmal | exanpl e
DOJ =1, M
N
=AJ, 1) *C

ENDDO

@nd snal | exanpl e

| oop interchange will transformthe loop as if the user had witten:
@nmal | exanpl e

DOl =1, N
DOJ =1, M
AJ, 1) = A3, 1) * C
ENDDO
ENDDO

@nd snal | exanpl e

whi ch can be beneficial when @ode{N} is larger than the caches,
because in Fortran, the elenments of an array are stored in nenory
contiguously by colum, and the original |loop iterates over rows,
potentially creating at each access a cache nmiss. This optimzation
applies to all the | anguages supported by GCC and is not limted to
Fortran. To use this code transformation, GCC has to be configured
with @ption{--with-ppl} and @ption{--w th-cloog} to enable the
Graphite loop transfornmation infrastructure.

@tem-floop-strip-mne
Performloop strip mning transformations on loops. Strip mning
splits a loop into two nested |oops. The outer |oop has strides
equal to the strip size and the inner |oop has strides of the
original loop within a strip. For exanple, given a |loop |like:
@nmal | exanpl e
DOl =1, N

A(l) = A1) +C
ENDDO
@nd smal | exanpl e
loop strip mining will transformthe loop as if the user had witten:
@nmal | exanpl e

DOIl =1, N, 4
DOI =1Il, min (Il +3, N
Al) = A(l) +C
ENDDO
ENDDO

@nd smal | exanpl e

This optim zation applies to all the | anguages supported by GCC and is
not limted to Fortran. To use this code transformation, GCC has to
be configured with @ption{--with-ppl} and @ption{--with-cloog} to
enabl e the Graphite | oop transfornation infrastructure.

@tem -floop-bl ock

Perform | oop bl ocking transformations on | oops. Blocking strip mnes
each loop in the | oop nest such that the nmenory accesses of the

el ement |loops fit inside caches. For exanple, given a loop |ike:
@nmal | exanpl e

DOl =1, N
DOJ =1, M
AJ, 1) = B(l) + C(J)
ENDDO
ENDDO

@nd smal | exanpl e
| oop blocking will transformthe loop as if the user had witten:
@nmal | exanpl e
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6295 DO Il =1, N, 64

6296 DOJJ =1, M 64

6297 DOI =11, min (Il + 63, N
6298 DOJ =JJ, min (JJ +63 M
6299 A(J, 1) =B(l) + CJ)
6300 ENDDO

6301 ENDDO

6302 ENDDO

6303 ENDDO

6304 @nd snal | exanpl e
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whi ch can be beneficial when @ode{M is larger than the caches,
because the innernost loop will iterate over a snaller anpbunt of data
that can be kept in the caches. This optimnization applies to all the
| anguages supported by GCC and is not linmited to Fortran. To use this
code transformation, GCC has to be configured with @ption{--wth-ppl}
and @ption{--with-cloog} to enable the G aphite | oop transformation
infrastructure.

@tem -fcheck-dat a- deps

@pi ndex fcheck-dat a- deps

Conpare the results of several data dependence anal yzers. This option
is used for debugging the data dependence anal yzers.

@tem-ftree-1oop-distribution

Performloop distribution. This flag can inprove cache performance on
big | oop bodies and allow further |oop optim zations, |ike

paral lelization or vectorization, to take place. For exanple, the |oop
@nmal | exanpl e

DO |

=1, N

A(l) = B(l) + C

D(I) = E(I) * F
ENDDO
@nd snal | exanpl e
is transformed to
@mal | exanpl e
DOl =1, N

A(l) =B(l) + C
ENDDO
DOl =1, N

D(I) = E(I) * F
ENDDO
@nd snal | exanpl e

@tem-ftree-loop-im

@pi ndex ftree-1oop-im

Performloop invariant notion on trees. This pass nobves only invariants that
woul d be hard to handle at RTL |level (function calls, operations that expand to
nontrivial sequences of insns). Wth @ption{-funswi tch-1oops} it also noves
operands of conditions that are invariant out of the loop, so that we can use
just trivial invariantness analysis in |oop unswitching. The pass also includes
store notion.

@tem-ftree-1oop-ivcanon

@pi ndex ftree-loop-ivcanon

Create a canonical counter for nunmber of iterations in the loop for that
determ ni ng nunber of iterations requires conplicated analysis. Later
optim zations then nay determ ne the nunber easily. Useful especially
in connection with unrolling

@tem-fivopts

@pi ndex fivopts

Performinduction variable optimzations (strength reduction, induction
variabl e merging and induction variable elimnation) on trees.

@tem-ftree-parallelize-1oops=n
@pi ndex ftree-parallelize-Ioops
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Paral l elize loops, i.e., split their iteration space to run in n threads.
This is only possible for |oops whose iterations are independent

and can be arbitrarily reordered. The optinmization is only

profitable on nultiprocessor machines, for |oops that are CPU-intensive,
rather than constrained e.g. @ by nenory bandw dth. This option

implies @ption{-pthread}, and thus is only supported on targets

that have support for @ption{-pthread}.

@tem-ftree-sra

@pi ndex ftree-sra

Perform scal ar repl acement of aggregates. This pass replaces structure
references with scalars to prevent committing structures to nenory too
early. This flag is enabled by default at @ption{-CG and higher.

@tem -ftree-copyrenane

@pi ndex ftree-copyrenane

Perform copy renamng on trees. This pass attenpts to rename conpiler
tenporaries to other variables at copy |ocations, usually resulting in

vari abl e nanes which nore closely resenble the original variables. This flag
is enabled by default at @ption{-O and higher.

@tem-ftree-ter

@pi ndex ftree-ter

Perform tenporary expression replacenent during the SSA->nornal phase.
use/single def tenporaries are replaced at their use location with their
defining expression. This results in non-G MPLE code, but gives the expanders
much nore conplex trees to work on resulting in better RTL generation. This is
enabl ed by default at @ption{-CG and higher.

Single

@tem-ftree-vectorize

@pi ndex ftree-vectorize

Perform | oop vectorization on trees.
@ption{-C3}.

@tem -ftree-vect-1oop-version

@pi ndex ftree-vect-|oop-version

Perform | oop versioning when doing | oop vectorization on trees. Wen a |oop
appears to be vectorizable except that data alignnent or data dependence cannot
be determned at conpile time then vectorized and non-vectorized versions of
the I oop are generated along with runtime checks for alignment or dependence
to control which version is executed. This option is enabled by default

except at level @ption{-Cs} where it is disabled.

This flag is enabled by default at

@tem -fvect - cost - nodel
@pi ndex fvect-cost-nodel
Enabl e cost nodel for vectorization.

@tem-ftree-vrp

@pi ndex ftree-vrp

Per form Val ue Range Propagation on trees. This is similar to the
constant propagation pass, but instead of values, ranges of values are
propagated. This allows the optinizers to renpve unnecessary range
checks |ike array bound checks and null pointer checks. This is

enabl ed by default at @ption{-®2} and higher. Null pointer check
elimnation is only done if @ption{-fdelete-null-pointer-checks} i
enabl ed.

@tem-ftracer

@pi ndex ftracer

Performtail duplication to enlarge superblock size. This transformation
sinplifies the control flow of the function allow ng other optimzations to do
better job.

@tem -funroll-1oops
@pi ndex funroll-1oops
Unrol | | oops whose nunber of iterations can be determ ned at conpile
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time or upon entry to the loop. @ption{-funroll-Ioops} inplies
@ption{-frerun-cse-after-loop}. This option nakes code |arger,
and may or may not neke it run faster.
@tem-funroll-all-Ioops
@pi ndex funroll-all-Ioops
Unroll all loops, even if their nunber of iterations is uncertain when
the loop is entered. This usually makes programs run nore slowy.
@ption{-funroll-all-loops} inplies the same options as
@ption{-funroll-Ioops},
@tem-fsplit-ivs-in-unroller
@pi ndex fsplit-ivs-in-unroller
Enabl es expressing of values of induction variables in later iterations
of the unrolled |oop using the value in the first iteration. This breaks
| ong dependency chains, thus inproving efficiency of the scheduling passes.
Conbi nati on of @ption{-fweb} and CSE is often sufficient to obtain the
sanme effect. However in cases the |oop body is nore conplicated than
a single basic block, this is not reliable. 1t also does not work at all
on sonme of the architectures due to restrictions in the CSE pass.
This optim zation is enabled by default.
@tem -fvariabl e- expansi on-i n-unrol | er
@pi ndex fvari abl e-expansi on-in-unroller
Wth this option, the conpiler will create multiple copies of sone
local variabl es when unrol Ii ng a |l oop which can result in superior code.
@tem -fpredictive-commoning
@pi ndex fpredictive-conmmoni ng
Perform predi ctive comoni ng optim zation, i.e., reusing conputations
(especially menory | oads and stores) perforned in previous
iterations of |oops.
This option is enabled at |evel @ption{-C3}.
@tem -fprefetch-1oop-arrays
@pi ndex fprefetch-1oop-arrays
If supported by the target machine, generate instructions to prefetch
nmenory to inprove the performance of |oops that access |arge arrays.
This option nmay generate better or worse code; results are highly
dependent on the structure of loops within the source code.
Di sabl ed at |evel @ption{-0Cs}.
@tem -fno-peephol e
@tenx -fno-peephol e2
@pi ndex fno-peephol e
@pi ndex fno- peephol e2
Di sabl e any machi ne-specific peephol e optinizations. The difference
bet ween @ption{-fno-peephol e} and @ption{-fno-peephole2} is in how they
are inplenented in the conpiler; sone targets use one, sone use the
other, a few use both.
@ption{-fpeephole} is enabled by default.
@ption{-fpeephol e2} enabled at |evels @ption{-2}, @ption{-CB}, @ption{-Cs}.

6486
6487
6488

6490
6491
6492

@tem -fno-guess-branch-probability
@pi ndex fno-guess-branch-probability
Do not guess branch probabilities using heuristics.

GCC Wil | use heuristics to guess branch probabilities if they are
not provided by profiling feedback (@ption{-fprofile-arcs}). These
heuristics are based on the control flow graph. |f sone branch probabilities
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are specified by @anp{__builtin_expect}, then the heuristics will be

used to guess branch probabilities for the rest of the control flow graph,
taking the @anp{__builtin_expect} info into account. The interactions
bet ween the heuristics and @anp{__builtin_expect} can be conplex, and in
sone cases, it may be useful to disable the heuristics so that the effects
of @anp{__builtin_expect} are easier to understand.
The default is @ption{-fguess-branch-probability} at |evels
@ption{-C, @ption{-R}, @ption{-CB}, @ption{-Cs}.

@tem -freorder-bl ocks

@pi ndex freorder-bl ocks

Reor der basic blocks in the conpiled function in order to reduce nunber of
taken branches and inprove code locality.

@ption{-C3}.

@tem -freorder-bl ocks-and-partition

@pi ndex freorder-bl ocks-and-partition

In addition to reordering basic blocks in the conpiled function, in order
to reduce nunber of taken branches, partitions hot and cold basic bl ocks
into separate sections of the assenbly and .o files, to inprove

pagi ng and cache locality performance.

Enabl ed at |evels @ption{-Q2},

This optimzation is autonatically turned off in the presence of

exception handling, for linkonce sections, for functions with a user-defined
section attribute and on any architecture that does not support named
sections.

@tem-freorder-functions

@pi ndex freorder-functions

Reorder functions in the object file in order to

i nprove code locality. This is inplenmented by using special

subsections @ode{.text.hot} for npbst frequently executed functions and
@ode{.text.unlikely} for unlikely executed functions. Reordering is done by
the linker so object file format nust support named sections and |inker nust
place themin a reasonabl e way.

Al'so profile feedback nust be available in to make this option effective. See
@ption{-fprofile-arcs} for details.

Enabl ed at levels @ption{-Q2}, @ption{-OB}, @ption{-Cs}.
@tem-fstrict-aliasing

@pi ndex fstrict-aliasing

Al ow the conpiler to assune the strictest aliasing rules applicable to
the I anguage being conpiled. For C (and C++), this activates

optim zati ons based on the type of expressions. |In particular, an

obj ect of one type is assuned never to reside at the sane address as an
object of a different type, unless the types are alnost the sane. For
exanpl e, an @ode{unsigned int} can alias an @ode{int}, but not a

@ode{voi d*} or a @ode{doubl e}.
type.

A character type may alias any other

@nchor { Type- punni ng} Pay special attention to code like this:
@mal | exanpl e
union a_union @

int i

doubl e d;

’

int f() @
uni on a_union t;
t.d = 3.0;
return t.i;

@
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@nd snal | exanpl e

The practice of reading froma different union nmenber than the one nost
recently witten to (called ‘‘type-punning’’) is cormon. Even with
@ption{-fstrict-aliasing}, type-punning is allowed, provided the nenory

is accessed through the union type. So, the code above will work as
expected. @ref{Structures unions enunerations and bit-fields

i npl ementation}. However, this code m ght not:

@nmal | exanpl e

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

Q
@nd smal | exanpl e

Simlarly, access by taking the address, casting the resulting pointer
and dereferencing the result has undefined behavior, even if the cast
uses a union type, e.g.:
@nmal | exanpl e
int f()

double d = 3.0;

return ((union a_union *) &d)->i;

@nd snal | exanpl e

The @ption{-fstrict-aliasing} option is enabled at levels
@ption{-}, @ption{-C8}, @ption{-Cs}.
@tem-fstrict-calling-conventions

@pi ndex nstrict-calling-conventions

Use strict ABI calling conventions even with local functions.

This disable certain optimzations that may cause GCC to call |ocal
functions in a manner other than that described by the ABI.

#endif /* | codereview */

@tem-fstrict-overflow

@pi ndex fstrict-overflow

Al l ow the conpiler to assune strict signed overflow rules, depending

on the | anguage being conpiled. For C (and C++) this neans that
overfl ow when doing arithmetic with signed nunbers is undefined, which
nmeans that the conpiler may assume that it will not happen. This
permts various optim zations. For exanple, the conpiler will assume
that an expression like @ode{i + 10 > i} will always be true for
signed @ode{i}. This assunption is only valid if signed overflowis
undefined, as the expression is false if @ode{i + 10} overfl ows when
usi ng twos conplenment arithmetic. Wen this option is in effect any
attenpt to determ ne whether an operation on signed nunbers wll
overflow nust be witten carefully to not actually involve overflow

This option also allows the conpiler to assume strict pointer

semantics: given a pointer to an object, if adding an offset to that
poi nter does not produce a pointer to the same object, the addition is
undefined. This permits the compiler to conclude that @ode{p + u >
p} is always true for a pointer @ode{p} and unsigned integer
@ode{u}. This assunption is only valid because pointer waparound is
undefined, as the expression is false if @ode{p + u} overflows using
twos conpl enent arithnmetic.

See al so the @ption{-fwapv} option. Using @ption{-fwapv} nmeans
that integer signed overflowis fully defined: it waps. Wen
@ption{-fwapv} is used, there is no difference between
@ption{-fstrict-overflow and @ption{-fno-strict-overflow for
integers. Wth @ption{-fwapv} certain types of overflow are
permtted. For exanple, if the conpiler gets an overfl ow when doi ng
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arithmetic on constants, the overflowed value can still be used with
@ption{-fwapv}, but not otherw se.

The @ption{-fstrict-overflow option is enabled at |evels
@ption{-x}, @ption{-CB}, @ption{-Cs}.

@tem -falign-functions

@tenx -falign-functions=@ar{n}

@pi ndex falign-functions

Align the start of functions to the next power-of-two greater than
@ar{n}, skipping up to @ar{n} bytes. For instance,
@ption{-falign-functions=32} aligns functions to the next 32-byte
boundary, but @ption{-falign-functions=24} would align to the next
32-byte boundary only if this can be done by skipping 23 bytes or |ess.

@ption{-fno-align-functions} and @ption{-falign-functions=1} are
equi val ent and nean that functions will not be aligned.

Some assenblers only support this flag when @ar{n} is a power of two;
in that case, it is rounded up.

If @ar{n} is not specified or is zero, use a nachi ne-dependent default.
Enabl ed at |evels @ption{-Q2}, @ption{-C3}.

@tem-falign-labels

@tenx -falign-1abel s=@ar{n}

@pi ndex falign-Ilabels

Align all branch targets to a power-of-two boundary, skipping up to
@ar{n} bytes like @ption{-falign-functions}. This option can easily
make code sl ower, because it nust insert dummy operations for when the
branch target is reached in the usual flow of the code.

@ption{-fno-align-Iabels} and @ption{-falign-Iabels=1} are
equi val ent and nean that |abels wll not be aligned.

If @ption{-falign-loops} or @ption{-falign-junps} are applicable and
are greater than this value, then their values are used instead.

If @ar{n} is not specified or is zero, use a machi ne-dependent default
which is very likely to be @anp{1}, neaning no alignnent

Enabl ed at |evels @ption{-2}, @ption{-C3}.

@tem-falign-1oops

@tenx -falign-loops=@ar{n}

@pi ndex falign-Iloops

Al'ign | oops to a power-of-tw boundary, skipping up to @ar{n} bytes
like @ption{-falign-functions}. The hope is that the loop will be
executed many tines, which will make up for any execution of the dummy
operations.

@ption{-fno-align-loops} and @ption{-falign-loops=1} are
equi val ent and nean that |oops wll not be aligned.

If @ar{n} is not specified or is zero, use a nachi ne-dependent default.
Enabl ed at |evels @ption{-C2}, @ption{-CB}.

@tem -falign-junps

@tenx -falign-junmps=@ar{n}

@pi ndex falign-junps

Align branch targets to a power-of-tw boundary, for branch targets
where the targets can only be reached by junping, skipping up to @ar{n}
bytes like @ption{-falign-functions}. In this case, no dummy operations
need be executed.
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@ption{-fno-align-junps} and @ption{-falign-junps=1} are
equi val ent and nean that |oops wll not be aligned.

If @ar{n} is not specified or is zero, use a nachi ne-dependent default.
Enabl ed at levels @ption{-Q2}, @ption{-C3}.

@tem-funit-at-a-tine

@pi ndex funit-at-a-tinme

This option is left for conpatibility reasons. @ption{-funit-at-a-tine}
has no effect, while @ption{-fno-unit-at-a-tine} inplies
@ption{-fno-topl evel -reorder} and @ption{-fno-section-anchors}.

Enabl ed by default.

@tem -fno-topl evel -reorder

@pi ndex fno-toplevel -reorder

Do not reorder top-level functions, variables, and @ode{asn}
statements. Qutput themin the same order that they appear in the
input file. Wen this option is used, unreferenced static variables
will not be renpved. This option is intended to support existing code
which relies on a particular ordering. For new code, it is better to
use attributes.

Enabl ed at |evel @ption{-Q0}. Wen disabled explicitly, it also inply
@ption{-fno-section-anchors} that is otherw se enabled at @ption{- 00}
targets.

on sone

@tem -fweb

@pi ndex fweb

Constructs webs as commonly used for register allocation purposes and assign
each web individual pseudo register. This allows the register allocation pass
to operate on pseudos directly, but also strengthens several other optimzation
passes, such as CSE, |oop optimzer and trivial dead code renover. It can,
however, make debuggi ng 1 npossible, since variables will no longer stay in a
‘“home register’’.

Enabl ed by default with @ption{-funroll-Ioops}.

@tem -fwhol e- program

@pi ndex fwhol e-program

Assune that the current conpilation unit represents whol e program bei ng
conpiled. Al public functions and variables with the exception of @ode{nain}
and those nerged by attribute @ode{externally_visible} become static functions
and in a affect gets nore aggressively optimzed by interprocedural optim zers.
While this option is equivalent to proper use of @ode{static} keyword for
progranms consisting of single file, in conbination with option
@ption{--conbine} this flag can be used to conpile npst of snaller scale C
prograns since the functions and variabl es becone | ocal for the whole conbined
conpilation unit, not for the single source file itself.

This option is not supported for Fortran programns.

@tem -fcprop-registers

@pi ndex fcprop-registers

After register allocation and post-register allocation instruction splitting,
we perform a copy-propagation pass to try to reduce schedul i ng dependenci es
and occasionally elimnate the copy.

Enabl ed at |evels @ption{-C, @ption{-QR}, @ption{-CB}, @ption{-0Cs}.

@tem-fprofile-correction

@pi ndex fprofile-correction

Profiles collected using an instrunented binary for nulti-threaded prograns may
be inconsistent due to missed counter updates. Wien this option is specified,
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GCC wi || use heuristics to correct or snmooth out such inconsistencies. By
default, GCC will enit an error nessage when an inconsistent profile is detected

@tem -fprofile-dir=@ar{path}
@pi ndex fprofile-dir

Set the directory to search the profile data files in to @ar{path}.

This option affects only the profile data generated by
@ption{-fprofile-generate}, @ption{-ftest-coverage}, @ption{-fprofile-arcs}
and used by @ption{-fprofile-use} and @ption{-fbranch- probabllltles}

and its rel ated options.

By default, GCC w || use the current directory as @ar{path}

thus the profile data file will appear in the same directory as the object file.

@tem-fprofile-generate
@tenx -fprofile-generate=@ar{path}
@pi ndex fprofile-generate

Enabl e options usually used for instrumenting application to produce
profile useful for later reconpilation with profile feedback based
optim zation. You nust use @ption{-fprofile-generate} both when
conpi | i ng and when |inking your program

The following options are enabl ed: @ode{-fprofile-arcs}, @ode{-fprofile-values
If @ar{path} is specified, GCC will |ook at the @ar{path} to find

the profile feedback data files. See @ption{-fprofile-dir}.

@tem-fprofile-use

@tenx -fprofile-use=@ar{path}

@pi ndex fprofile-use

Enabl e profile feedback directed optim zations, and optim zations
generally profitable only with profile feedback avail abl e.

The foll owing options are enabl ed: @ode{-fbranch-probabilities},
@ode{-funroll-1oops}, @ode{-fpeel-Iloops}, @ode{-ftracer}

@ode{-fvpt},

By default, GCC emits an error nmessage if the feedback profiles do not
match the source code. This error can be turned into a warning by using
@ption{-Woverage-m smatch}. Note this nay result in poorly optinized

code.

If @ar{path} is specified, GCC will |ook at the @ar{path} to find
the profile feedback data files. See @ption{-fprofile-dir}.

@nd table

The foll owi ng options control conpiler behavior regarding floating
point arithmetic. These options trade off between speed and
correctness. Al nust be specifically enabled.

@abl e @cct abopt

@tem-ffloat-store

@pi ndex ffloat-store

Do not store floating point variables in registers, and inhibit other
options that mght change whether a floating point value is taken froma
regi ster or menory.

@index floating point precision

This option prevents undesirabl e excess precision on machi nes such as
the 68000 where the floating registers (of the 68881) keep nore

preci sion than a @ode{doubl e} is supposed to have. Sinmilarly for the
x86 architecture. For npbst prograns, the excess precision does only
good, but a few prograns rely on the precise definition of |EEE floating
point. Use @ption{-ffloat-store} for such prograns, after nodifying
themto store all pertinent intermediate conputations into variables.

new gcc/ doc/ i nvoke. t exi 62

6823
6824
6825
6826
6827

6829

6831
6832
6833
6834
6835

6837
6838
6839
6840
6841
6842

6844
6845
6846
6847
6848

6850

6852
6853
6854

6856
6857

6859
6860
6861
6862
6863

6865
6866
6867
6868
6869
6870
6871

6873

6875
6876

6878
6879
6880
6881
6882
6883
6884
6885
6886
6887

@tem-ffast-math

@pi ndex ffast-math

Sets @ption{-fno-math-errno}, @ption{-funsafe-nmath-optim zations},
@ption{-ffinite-math-only}, @ption{-fno-roundi ng- math},
@ption{-fno-signaling-nans} and @ption{-fcx-1imted-range}.

Thi s option causes the preprocessor macro @ode{__FAST_MATH _} to be defi ned.

This option is not turned on by any @ption{-O option since

it can result in incorrect output for prograns which depend on
an exact inplenentation of |IEEE or |SO rules/specifications for
math functions. It nmay, however, yield faster code for prograns
that do not require the guarantees of these specifications.

@tem -fno-math-errno

@pi ndex fno-math-errno

Do not set ERRNO after calling math functions that are executed
with a single instruction, e.g., sqrt. A programthat relies on
| EEE exceptions for math error handling nay want to use this flag
for speed while maintaining | EEE arithnetic conpatibility.

This option is not turned on by any @ption{-C option since

it can result in incorrect output for progranms which depend on
an exact inplenmentation of |EEE or 1SO rules/specifications for
math functions. It may, however, yield faster code for prograns
that do not require the guarantees of these specifications.

The default is @ption{-fnath-errno}.

On Darwin systens, the math library never sets @ode{errno}. There is
therefore no reason for the conpiler to consider the possibility that
it might, and @ption{-fno-math-errno} is the default.

@tem -funsaf e-mat h-opti m zati ons
@pi ndex funsafe-math-optinizations

Al l ow optim zations for floating-point arithmetic that (a) assune
that arguments and results are valid and (b) nmay violate | EEE or
ANSI standards. Wen used at link-time, it may include libraries
or startup files that change the default FPU control word or other
simlar optimzations.

This option is not turned on by any @ption{-C option since

it can result in incorrect output for prograns which depend on
an exact inplenmentation of |EEE or 1SO rules/specifications for
math functions. It may, however, yield faster code for prograns
that do not require the guarantees of these specifications.
Enabl es @ption{-fno-signed-zeros}, @ption{-fno- trappl ng mat h},
@ption{-fassociati ve-math} and @ptl on{-freciprocal - nat h}.

The default is @ption{-fno-unsafe-mth-optim zations}.

@tem -fassoci ative-math
@pi ndex fassoci ative-nmath

Al l ow re-associ ation of operands in series of floating-point operations.
This violates the 1SO C and C++ | anguage standard by possibly changi ng
conputation result. NOTE: re-ordering may change the sign of zero as
wel | as ignore NaNs and inhibit or create underflow or overflow (and

t hus cannot be used on a code which relies on roundi ng behavior |ike
@ode{(x + 2**52) - 2**52)}. May al so reorder floating-point conparisons
and thus may not be used when ordered conparisons are required.

Thi s option requires that both @ption{-fno-signed-zeros} and
@ption{-fno-trapping-math} be in effect. Mreover, it doesn't nake
much sense with @ption{-froundi ng-math}.
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The default is @ption{-fno-associative-math}.

@tem -freciprocal -math
@pi ndex freciprocal -nmath

Al'l ow the reciprocal of a value to be used instead of dividing by
the value if this enables optimzations. For exanple @ode{x / y}
can be replaced with @ode{x * (1/y)} which is useful if @ode{(1/y)}
is subject to comon subexpression elimnation. Note that this |oses
preci sion and increases the nunber of flops operating on the val ue.

The default is @ption{-fno-reciprocal - math}.

@tem-ffinite-math-only

@pi ndex ffinite-math-only

Al l ow optim zations for floating-point arithmetic that assune
that arguments and results are not NaNs or +-Infs.

This option is not turned on by any @ption{-C option since

it can result in incorrect output for prograns which depend on
an exact inplenmentation of | EEE or |1SO rul es/specifications for
math functions. It may, however, yield faster code for prograns
that do not require the guarantees of these specifications.

The default is @ption{-fno-finite-math-only}.

@tem -fno-signed-zeros

@pi ndex fno-signed-zeros

Allow optimzations for floating point arithnetic that ignore the

si gnedness of zero. |EEE arithnetic specifies the behavior of

distinct +0.0 and @i nus{}0.0 val ues, which then prohibits sinplification

of expressions such as x+0.0 or 0.0*x (even with @ption{-ffinite-math-only}).

This option inplies that the sign of a zero result isn't significant.
The default is @ption{-fsigned-zeros}.

@tem -fno-trappi ng-nath

@pi ndex fno-trappi ng-math

Conpi | e code assuning that floating-point operations cannot generate
user-visible traps. These traps include division by zero, overflow,
underflow, inexact result and invalid operation. This option requires

that @ption{-fno-signaling-nans} be in effect. Setting this option may

all ow faster code if one relies on ‘‘non-stop’’ |EEE arithmetic, for exanple.

Thi s option should never be turned on by any @ption{-O option since
it can result in incorrect output for progranms which depend on

an exact inplenmentation of | EEE or |1SO rul es/specifications for

mat h functions.

The default is @ption{-ftrappi ng-math}.

@tem -froundi ng- mat h

@pi ndex froundi ng- mat h

Di sabl e transformations and optinmi zations that assune default floating
poi nt rounding behavior. This is round-to-zero for all floating point
to integer conversions, and round-to-nearest for all other arithnetic
truncations. This option should be specified for programs that change
the FP roundi ng node dynamically, or that may be executed with a

non- def aul t roundi ng node. This option disables constant folding of
floating point expressions at conpile-time (which may be affected by
roundi ng node) and arithnmetic transformations that are unsafe in the
presence of sign-dependent roundi ng nodes.

The default is @ption{-fno-roundi ng- mat h}.

This option is experinmental and does not currently guarantee to
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di sable all GCC optinizations that are affected by roundi ng node.
Future versions of GCC may provide finer control of this setting
using C99' s @ode{ FENV_ACCESS} pragma. This command |ine option
will be used to specify the default state for @ode{FENV_ACCESS}.

@tem-frtl-abstract-sequences

@pi ndex frtl-abstract-sequences

It is a size optim zation nethod. This option is to find identical
sequences of code, which can be turned into pseudo-procedures and
then replace all occurrences with calls to the newy created
subroutine. It is kind of an opposite of @ption{-finline-functions}.
This optimzation runs at RTL |evel.

@tem -fsignaling-nans

@pi ndex fsignaling-nans

Conpi | e code assum ng that | EEE signaling NaNs may generate user-visible
traps during floating-point operations. Setting this option disables
optim zations that nay change the nunber of exceptions visible with
signaling NaNs. This option inplies @ption{-ftrappi ng-math}.

Thi s option causes the preprocessor macro @ode{__SUPPORT_SNAN } to
be defi ned.

The default is @ption{-fno-signaling-nans}.

This option is experinmental and does not currently guarantee to
disable all GCC optimizations that affect signaling NaN behavi or.

@tem -fsingle-precision-constant

@pi ndex fsingl e-precision-constant

Treat floating point constant as single precision constant instead of
implicitly converting it to double precision constant.

@tem-fcx-1imted-range

@pi ndex fcx-1imted-range

Wien enabl ed, this option states that a range reduction step is not
needed when performnming conplex division. Also, there is no checking
whet her the result of a conplex nultiplication or division is @ode{NaN
+ [ *NaN}, with an attenpt to rescue the situation in that case. The
default is @ption{-fno-cx-limted-range}, but is enabled by
@ption{-ffast-math}.

This option controls the default setting of the | SO C99
@ode{CX_LI M TED RANGE} pragma. Nevertheless, the option applies to
al | languages.

@tem-fcx-fortran-rul es

@pi ndex fcx-fortran-rul es

Conpl ex mul tiplication and division follow Fortran rules. Range
reduction is done as part of conplex division, but there is no checking
whet her the result of a conplex nultiplication or division is @ode{NaN
+ [ *NaN}, with an attenpt to rescue the situation in that case.

The default is @ption{-fno-cx-fortran-rul es}.
@nd table

The following options control optim zations that may inprove
performance, but are not enabled by any @ption{-CG options. This
section includes experinental options that may produce broken code.

@ abl e @cct abopt

@tem -fbranch-probabilities

@pi ndex fbranch-probabilities

After running a programconpiled with @ption{-fprofile-arcs}

( @xr ef { Debuggi ng Options,, Options for Debuggi ng Your Program or
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@ommand{gcc}}), you can conpile it a second tinme using
@ption{-fbranch-probabilities}, to inprove optinizations based on
the nunber of times each branch was taken. \Wen the program
conpiled with @ption{-fprofile-arcs} exits it saves arc execution
counts to a file called @il e{@ar{sourcenane}.gcda} for each source
file. The information in this data file is very dependent on the
structure of the generated code, so you nust use the sane source code
and the sane optim zation options for both conpilations.

Wth @ption{-fbranch-probabilities}, GCC puts a

@anmp{ REG BR_PROB} note on each @anp{JUMP_I NSN} and @anp{ CALL_I NSN}.
These can be used to inprove optim zation. Currently, they are only
used in one place: in @ile{reorg.c}, instead of guessing which path a
branch is nostly to take, the @anp{REG BR PROB} val ues are used to
exactly determ ne which path is taken nore often.

@tem -fprofile-val ues

@pi ndex fprofile-val ues

If combined with @ption{-fprofile-arcs}, it adds code so that some
data about val ues of expressions in the programis gathered.

Wth @ption{-fbranch-probabilities}, it reads back the data gathered
fromprofiling values of expressions and adds @anp{ REG VALUE_PROCFI LE}
notes to instructions for their later usage in optimzations.

Enabl ed with @ption{-fprofile-generate} and @ption{-fprofile-use}.

@tem -fvpt

@pi ndex fvpt

If conmbined with @ption{-fprofile-arcs}, it instructs the conpiler to add
a code to gather information about val ues of expressions.

Wth @ption{-fbranch-probabilities}, it reads back the data gathered
and actually perfornms the optim zations based on them

Currently the optimizations include specialization of division operation
usi ng the know edge about the val ue of the denomi nator.

@tem -frenane-registers

@pi ndex frenanme-registers

Attenpt to avoid false dependencies in schedul ed code by nmaking use

of registers left over after register allocation. This optimnzation
wi |l nost benefit processors with |ots of registers. Depending on the
debug information fornat adopted by the target, however, it can

make debuggi ng i npossible, since variables will no | onger stay in

a ‘‘home register’’.

Enabl ed by default with @ption{-funroll-Ioops}.

@tem-ftracer

@pi ndex ftracer

Performtail duplication to enlarge superblock size. This transformation
sinmplifies the control flow of the function allow ng other optim zations to do
better job.

Enabl ed with @ption{-fprofile-use}.

@tem -funroll-1oops
@pi ndex funroll-Ioops
Unrol | | oops whose nunber of iterations can be determ ned at conpile time or

upon entry to the loop. @ption{-funroll-I|oops} inplies
@ption{-frerun-cse-after-loop}, @ption{-fweb} and @ption{-frenane-registers}.
It also turns on conplete |loop peeling (i.e.@ conplete renpval of |oops with
smal | constant nunber of iterations). This option nmakes code |arger, and nmay
or may not meke it run faster.

Enabl ed with @ption{-fprofile-use}.
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7088 @tem -funroll-all-Ioops

7089 @pindex funroll-all-Ioops

7090 Unroll all loops, even if their nunmber of iterations is uncertain when

7091 the loop is entered. This usually makes programs run nore slowy.

7092 @ption{-funroll-all-Ioops} inplies the same options as

7093 @ption{-funroll-Ioops}.
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@tem -fpeel -1 oops

@pi ndex fpeel -1 o0ops

Peel s the |1 oops for that there is enough information that they do not

roll much (fromprofile feedback). It also turns on conplete |oop peeling
(i.e.@ conplete renoval of loops with small constant nunber of iterations).

Enabl ed with @ption{-fprofile-use}.

@tem -fnove-|oop-invariants

@pi ndex frnove-1oop-invariants

Enabl es the |l oop invariant notion pass in the RTL | oop optim zer.
at level @ption{-0O1}

Enabl ed

@tem -funsw tch-1 oops

@pi ndex funswi tch-1oops

Move branches with | oop invariant conditions out of the |oop, with duplicates
of the loop on both branches (nodified according to result of the condition).

@tem -ffunction-sections

@tenx -fdata-sections

@pi ndex ffunction-sections

@pi ndex fdata-sections

Pl ace each function or data iteminto its own section in the output
file if the target supports arbitrary sections. The name of the
function or the nane of the data itemdeterm nes the section’s nane
in the output file.

Use these options on systens where the |inker can performoptinizations
to inprove locality of reference in the instruction space. Mst systens
using the ELF object format and SPARC processors running Solaris 2 have
l'inkers with such optimzations. Al X nay have these optim zations in
the future.

Only use these options when there are significant benefits from doing
so. Wen you specify these options, the assenbler and |inker wll
create | arger object and executable files and will also be slower.
You will not be able to use @ode{gprof} on all systenms if you
specify this option and you nay have problens with debugging if

you specify both this option and @ption{-g}.

@tem -fbranch-target-|oad-optimze

@pi ndex fbranch-target-1|oad-optimnmze

Perform branch target register |oad optimzation before prologue / epil ogue
t hr eadi ng.

The use of target registers can typically be exposed only during rel oad,
thus hoisting | oads out of |oops and doing inter-block scheduling needs

a separate optim zation pass.

@tem -fbranch-target-1oad-optimze2

@pi ndex fbranch-target-1|oad-optimze2

Perform branch target register |oad optimzation after prologue / epil ogue
t hr eadi ng.

@tem -fbtr-bb-exclusive

@pi ndex fbtr-bb-exclusive

Wien perform ng branch target register |oad optinization, don't reuse
branch target registers in wthin any basic bl ock.
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@tem -fstack-protector
@pi ndex fstack- protector

Emt extra code to check for buffer overflows, such as stack smashing
attacks. This is done by adding a guard variable to functions with

vul nerabl e objects. This includes functions that call alloca, and
functions with buffers larger than 8 bytes. The guards are initialized
when a function is entered and then checked when the function exits.

If a guard check fails,

@tem -fstack-protector-all
@pi ndex fstack-protector-all
Li ke @ption{-fstack-protector} except that all functions are protected.

@tem -fsection-anchors

@pi ndex fsection-anchors

Try to reduce the nunber of synbolic address cal cul ati ons by using

shared ‘ ‘anchor’’ synbols to address nearby objects. This transformation
can help to reduce the nunber of GOT entries and GOT accesses on sone
targets.

For exanple, the inplenmentation of the follow ng function @ode{fo0}:
@mal | exanpl e

static int a, b, c;

int foo (void) @ returna+b +c;, @

@nd snal | exanpl e

woul d usual ly cal cul ate the addresses of all three variables, but if you
conpile it wth @ption{-fsection-anchors}, it will access the variables
froma common anchor point instead. The effect is simlar to the

foll owi ng pseudocode (which isn't valid C):

@nmal | exanpl e
int foo (void)

7187 @

7188
7189

register int *xr = &x;
return xr[& - &] + xr[& - &] + xr[& - &x];

7190 @
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@nd smal | exanpl e
Not all targets support this option.

@tem --param @ar { nane} =@ar { val ue}

@pi ndex param

In some places, GCC uses various constants to control the anount of
optim zation that is done. For exanple, GCC will not inline functions
that contain nore that a certain nunber of instructions. You can
control sone of these constants on the command-line using the
@ption{--paran} option.

The nanes of specific paraneters, and the neaning of the values, are
tied to the internals of the conpiler, and are subject to change
without notice in future rel eases.

In each case, the @ar{value} is an integer. The allowable choices for
@ar {nanme} are given in the follow ng table:

@abl e @cct abopt

@tem sra-nmax-structure-size

The maxi mum structure size, in bytes, at which the scal ar repl acenent
of aggregates (SRA) optimization will perform block copies. The

def aul t vi':llf ue, 0, inplies that GCC will select the npost appropriate
size itself.

@temsra-field-structure-ratio
The threshold ratio (as a percentage) between instantiated fields and

an error message is printed and the programexits.

67
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the conplete structure size. W say that if the ratio of the nunber
of bytes in instantiated fields to the nunber of bytes in the conplete
structure exceeds this paraneter, then bl ock copies are not used. The
default is 75.

@temstruct-reorg-cold-struct-ratio

The threshold ratio (as a percentage) between a structure frequency

and the frequency of the hottest structure in the program This paraneter
is used by struct-reorg optim zation enabled by @ption{-fipa-struct-reorg}.
We say that if the ratio of a structure frequency, calculated by profiling,
to the hottest structure frequency in the programis less than this
paraneter, then structure reorganization is not applied to this structure.
The default is 10.

@tem predi ctabl e-branch-cost - out cone
Wien branch is predicted to be taken with probability |ower than this threshold
(in percent), then it is considered well predictable. The default is 10.

@t em max- crossj unp- edges

The maxi mum nunber of 1ncom ng edges to consider for crossjunping.
The al gorithmused by @ption{-fcrossjunping} is @auth{QN'2)} in

t he nunber of edges inconming to each block. Increasing values nean
nore aggressive optim zation, making the conpile tine increase with
probably small inprovenent in executable size.

@tem m n-crossjunp-insns

The mi ni num nunber of instructions which nust be matched at the end

of two bl ocks before crossjunping will be perforned on them This
value is ignored in the case where all instructions in the block being
crossjunped fromare matched. The default value is 5

@t em nmax- gr ow- copy- bb-i nsns

The maxi mum code size expansi on factor when copyi ng basic bl ocks
instead of junping. The expansion is relative to a junp instruction.
The default value is 8.

@tem max- got o-dupl i cati on-insns

The maxi mum nunber of instructions to duplicate to a block that junps
to a conputed goto. To avoid @mth{OQ N'2)} behavior in a nunber of
passes, GCC factors conputed gotos early in the conpil ation process,
and unfactors themas late as possible. Only conputed junps at the
end of a basic blocks with no nore than max-goto-duplication-insns are
unfactored. The default value is 8.

@tem max- del ay- sl ot -i nsn-search

The maxi mum nunber of instructions to consider when | ooking for an
instruction to fill a delay slot. If nmobre than this arbitrary nunber of
instructions is searched, the time savings fromfilling the del ay sl ot
will be mninal so stop searching. |Increasing values nean nore
aggressive optim zation, making the conpile time increase with probably
smal | inmprovenent in executable run tine.

@tem max-del ay-slot-1ive-search

When trying to fill delay slots, the maxi num nunber of instructions to
consi der when searching for a block with valid live register
information. |Increasing this arbitrarily chosen val ue neans nore
aggressi ve optim zation, increasing the conpile tine. This paraneter
shoul d be renpved when the del ay slot code is rewitten to naintain the
control -fl ow graph.

@tem max- gcse- menory

The approxi mate maxi mnum anbunt of nmenory that will be allocated in
order to performthe global conmmon subexpression elimnation
optim zation. |If nore nenory than specified is required, the
optim zation will not be done.
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7285 @tem max- gcse- passes

7286 The maxi num nunber of passes of GCSE to run. The default is 1.

7288 @tem max-pendi ng-1ist-1ength

7289 The maxi mum nunber of pendi ng dependenci es scheduling will allow

7290 before flushing the current state and starting over. Large functions

7291 with few branches or calls can create excessively large lists which

7292 needl essly consune nenory and resources.

7294 @tem nmax-inline-insns-single

7295 Several paraneters control the tree inliner used in gcc.

7296 This nunber sets the maxi mum nunber of instructions (counted in GCC s

7297 internal representation) in a single function that the tree inliner

7298 will consider for inlining. This only affects functions decl ared

7299 inline and nethods inplenented in a class declaration (C++).

7300 The default value is 450.

7302 @tem max-inline-insns-auto

7303 When you use @ption{-finline-functions} (included in @ption{-Q3}),

7304 a lot of functions that woul d otherw se not be considered for inlining

7305 by the conpiler will be investigated. To those functions, a different

7306 (nore restrictive) limt conpared to functions declared i nline can

7307 be appli ed.

7308 The default value is 90.

7310 @tem | arge-function-insns

7311 The linmt specifying really large functions. For functions larger than this
7312 limt after inlining, inlining is constrained by

7313 @ption{--paramlarge-function-growth}. This paraneter is useful primrily
7314 to avoid extreme conpilation tine caused by non-linear algorithns used by the
7315 backend.

7316 The default value is 2700.

7318 @tem | arge-function-growth

7319 Specifies maximal growth of |arge function caused by inlining in percents.
7320 The default value is 100 which Iinmts large function growh to 2.0 tines

7321 the original size.

7323 @tem |l arge-unit-insns

7324 The limt specifying large translation unit. Gowh caused by inlining of
7325 units larger than this linit is limted by @ption{--paraminline-unit-growh}.
7326 For small units this mght be too tight (consider unit consisting of function A
7327 that is inline and B that just calls Athree time. |If Bis small relative to
7328 A, the growth of unit is 300\% and yet such inlining is very sane. For very
7329 large units consisting of small inlineable functions however the overall unit
7330 growth limt is needed to avoid exponential explosion of code size. Thus for
7331 smaller units, the size is increased to @ption{--param | arge-unit-insns}
7332 before applying @ption{--paraminline-unit-gromh}. The default is 10000
7334 @teminline-unit-growh

7335 Specifies maximal overall growth of the conpilation unit caused by inlining.
7336 The default value is 30 which limts unit growth to 1.3 tinmes the original
7337 si ze.

7339 @temipcp-unit-growth

7340 Specifies nmaximal overall growth of the conpilation unit caused by

7341 interprocedural constant propagation. The default value is 10 which limts
7342 unit growh to 1.1 times the original size

7344 @tem | arge-stack-frane

7345 The limt specifying large stack frames. Wiile inlining the algorithmis trying
7346 to not grow past this limt too nuch. Default value is 256 bytes.

7348 @tem | arge- st ack-frane-growth

7349 Specifies nmaximal growth of |arge stack frames caused by inlining in percents.
7350 The default value is 1000 which limts |large stack frame growh to 11 tines
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7351

7353
7354
7355
7356

7358
7359
7360
7361
7362

7364
7365
7366

7368
7369
7370
7371
7372

7374
7375
7376
7377
7378

7380
7381
7382
7383

the original size.

@tem nmax-inline-insns-recursive

@tenx max-inline-insns-recursive-auto

Speci fi es maxi mum nunber of instructions out-of-1ine copy of self recursive inli
function can grow into by perform ng recursive inlining.

For functions declared inline @ption{--param max-inline-insns-recursive} i
taken into account. For function not declared inline, recursive inlining
happens only when @ption{-finline-functions} (included in @ption{-C3}) is
enabl ed and @ption{--param nax-inline-insns-recursive-auto} 1s used. The
default value is 450.

@tem max-inline-recursive-depth
@tenmx max-inline-recursive-depth-auto
Speci fi es maxi mum recursion depth used by the recursive inlining.

For functions declared inline @ption{--param nmax-inline-recursive-depth} is
taken into account. For function not declared inline, recursive inlining
happens only when @ption{-finline-functions} (included in @ption{-C3}) is
enabl ed and @ption{--param nax-inline-recursive-depth-auto} Is used. The
default value 1s 8

@temmn-inline-recursive-probability

Recursive inlining is profitable only for function having deep recursion
in average and can hurt for function having little recursion depth by

i ncreasing the prol ogue size or conplexity of function body to other
optim zers.

When profile feedback is available (see @ption{-fprofile-generate}) the actual
recursion depth can be guessed fromprobability that function will recurse via
given call expression. This paraneter limts inlining only to call expression
whose probability exceeds given threshold (in percents). The default value is

7384 10

7386
7387
7388
7389
7390
7391
7392
7393

7395
7396
7397
7398
7399

7401
7402
7403
7404

7406
7407
7408
7409

7411
7412

7414
7415
7416

@teminline-call-cost

Specify cost of call instruction relative to sinple arithmetics operations
(having cost of 1). Increasing this cost disqualifies inlining of non-I|eaf
functions and at the same time increases size of |eaf function that is believed
reduce function size by being inlined. In effect it increases anpunt of
inlining for code having |l arge abstraction penalty (many functions that just
pass the argunents to other functions) and decrease inlining for code with | ow
abstraction penalty. The default value is 12.

@tem m n-vect -1 oop- bound

The m ni mum nunber of iterations under which a |loop will not get vectorized
when @ption{-ftree-vectorize} is used. The nunber of iterations after
vectorization needs to be greater than the val ue specified by this option
to allow vectorization. The default value is O.

@tem max-unrol | ed-insns

The nmaxi mum nunber of instructions that a | oop should have if that |oop
is unrolled, and if the loop is unrolled, it determ nes how nany tines
the | oop code is unroll ed.

@tem max- aver age- unrol | ed-i nsns

The nmaxi mum nunber of instructions biased by probabilities of their execution
that a | oop should have if that loop is unrolled, and if the loop is unrolled,
it determ nes how many tinmes the | oop code is unrolled.

@tem max-unrol | -times
The maxi mum nunber of unrollings of a single |oop.

@t em max- peel ed-insns
The nmaxi mum nunber of instructions that a | oop should have if that |oop
is peeled, and if the loop is peeled, it determ nes how many tines
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7417

7419
7420

7422
7423

7425
7426

7428
7429

7431
7432

7434
7435

7437
7438

7440
7441
7442
7443
7444

7446
7447
7448

7450
7451
7452
7453

7455
7456
7457

7459
7460
7461

7463
7464
7465

7467
7468
7469

7471
7472
7473

7475
7476
7477

7479
7480
7481

the | oop code is peel ed.

@tem max- peel -ti mes
The maxi mum nunber of peelings of a single |oop.

@tem max- conpl et el y- peel ed-i nsns
The maxi mum nunber of insns of a conpletely peel ed | oop.

@t em max- conpl et el y- peel -ti nes
The nmaxi mum nunber of iterations of a |loop to be suitable for conplete peeling.

@tem max- conpl et el y- peel -1 oop- nest -dept h
The maxi mum depth of a |oop nest suitable for conplete peeling.

@tem max-unsw t ch-i nsns
The maxi mum nunber of insns of an unswitched | oop.

@tem max-unsw t ch-1 evel
The nmaxi num nunber of branches unswitched in a single |oop.

@tem|imexpensive
The mi ni num cost of an expensive expression in the |oop invariant notion.

@temiv-consider-all-candi dates-bound

Bound on nunber of candidates for induction variables bel ow that
al |l candidates are considered for each use in induction variable
optim zations. Only the nost rel evant candi dates are considered
if there are nore candidates, to avoid quadratic tine conplexity.

@temiv-nmax-consi der ed- uses
The induction variable optim zations give up on |oops that contain nore
i nduction vari abl e uses.

@temiv-al ways- prune-cand- set - bound

I f nunber of candidates in the set is smaller than this val ue,
we always try to renpve unnecessary ivs fromthe set during its
optim zation when a newiv is added to the set.

@tem scev- nax- expr-si ze _ )
Bound on size of expressions used in the scalar evol utions anal yzer.
Large expressions slow the anal yzer.

@tem onmega- max-vars
The nmaxi mum nunber of variables in an Orega constraint system
The default value is 128.

@t em onega- max- geqs
The nmaxi num nunber of inequalities in an Orega constraint system
The default value is 256.

@t em onega- max- eqs
The nmaxi mum nunber of equalities in an Orega constraint system
The default value is 128.

@tem onega- max-w | d- cards
The nmaxi mum nunber of wildcard variables that the Orega sol ver wll
be able to insert. The default value is 18.

@t em onega- hash-t abl e-si ze
The size of the hash table in the Orega sol ver.
550.

The default value is

@t em onega- max- keys
The nmaxi mal nunber of keys used by the Orega sol ver.
val ue is 500.

The defaul t

71
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7483
7484
7485

7487
7488
7489
7490

7492
7493
7494
7495

7497

7499
7500

7502
7503
7504

7506
7507
7508

7510
7511
7512
7513
7514
7515

7517

7519
7520

7522

7524
7525

7527
7528

7530
7531
7532

7534
7535
7536

7538
7539
7540
7541
7542

7544

7546
7547

@t em onega- el i m nat e-redundant - constrai nts
Wien set to 1, use expensive nethods to elimnate all
constraints. The default value is O.

r edundant

@tem vect - max- versi on-f or - al i gnnent - checks

The nmaxi mum nunber of runtime checks that can be perfornmed when
doing |l oop versioning for alignment in the vectorizer. See option
ftree-vect-1oop-version for nore infornation.

@temvect - max-version-for-alias-checks

The nmaxi mum nunber of runtime checks that can be perfornmed when
doing loop versioning for alias in the vectorizer. See option
ftree-vect-1oop-version for nore infornmation.

@tem max-iterations-to-track

The nmaxi mum nunber of
for analysis of # of

iterations of a |loop the brute force algorithm
iterations of the loop tries to eval uate.

@tem hot - bb-count-fraction
Sel ect fraction of the maxi mal count of repetitions of basic block in program
gi ven basic bl ock needs to have to be considered hot.

@tem hot - bb-frequency-fraction
Sel ect fraction of the nmaxi mal frequency of executions of basic block in
function given basic block needs to have to be considered hot

@tem max-predi cted-iterations

The maxi mum nunber of loop iterations we predict statically. This is useful

in cases where function contain single |oop with known bound and ot her | oop

wi th unknown. We predict the known nunber of iterations correctly, while

t he unknown nunber of iterations average to roughly 10. This neans that the
| oop without bounds woul d appear artificially cold relative to the other one.

@temalign-threshol d

Sel ect fraction of the naxi mal
function given basic block wll

frequency of executions of basic block in
get aligned.

@temalign-loop-iterations

A |l oop expected to iterate at |lest the sel ected nunber of

al i gned.

iterations will get

@temtracer-dynam c-cover age
@tenx tracer-dynani c-coverage-f eedback

This value is used to limt superblock formation once the given percentage of
executed instructions is covered. This limts unnecessary code size
expansi on.

The @ption{tracer-dynanic-coverage-feedback} is used only when profile
feedback is available. The real profiles (as opposed to statically estinated
ones) are nuch | ess balanced allowi ng the threshold to be |arger val ue.

@temtracer-max-code- grow h

Stop tail duplication once code growth has reached given percentage. This is
rather hokey argument, as nost of the duplicates will be elimnated later in
cross junping, so it may be set to nuch higher values than is the desired code
gr ow h.

@temtracer-mn-branch-ratio

Stop reverse growth when the reverse probability of best edge is less than this
threshold (in percent).
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7560
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7569
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7571
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7574

7576
7577
7578
7579

7581

7583
7584
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7596
7597
7598
7599

7601
7602
7603
7604
7605
7606
7607
7608

7610
7612

7613
7614

@temtracer-mn-branch-ratio
@tenx tracer-mn-branch-rati o-feedback

Stop forward growth if the best edge do have probability |ower than this
t hreshol d.

Simlarly to @ption{tracer-dynam c-coverage} tw val ues are present, one for
conpilation for profile feedback and one for conpilation wi thout. The value
for conpilation with profile feedback needs to be nore conservative (higher) in
order to nake tracer effective.

@tem nmax- cse-pat h-1ength

Maxi mum nunber of basic bl ocks on path that cse considers. The default is 10.
@t em max- cse-insns
The meaxi mum instructions CSE process before flushing. The default is 1000.

@tem max- al i ased- vops

Maxi mum nunber of virtual operands per function allowed to represent
al i ases before triggering the alias partitioning heuristic. Alias
partitioning reduces conpile times and nenory consunption needed for
aliasing at the expense of precision loss in alias information. The
default value for this parameter is 100 for -Ol, 500 for -2 and 1000
for -3

Notice that if a function contains nore nenory statenents than the
val ue of this parameter, it is not really possible to achieve this
reduction. In this case, the conpiler will use the nunber of nenory
statements as the value for @ption{nax-aliased-vops}.

@tem avg- al i ased- vops

Average nunber of virtual operands per statement allowed to represent
aliases before triggering the alias partitioning heuristic. This
works in conjunction with @ption{nmax-aliased-vops}. |If a function
contains nore than @ption{max-aliased-vops} virtual operators, then
menory synbols will be grouped into menory partitions until either the
total nunber of virtual operators is bel ow @ption{max-aliased-vops}
or the average nunber of virtual operators per nenobry statenment is

bel ow @ption{avg-aliased-vops}. The default value for this paraneter
is 1 for -0l and -2, and 3 for -G8.

@tem ggc- m n- expand

GCC uses a garbage collector to manage its own nenory allocation. This
paraneter specifies the m ni mum percentage by which the garbage
collector’s heap should be allowed to expand between col |l ections.
Tuning this nay inprove conpilation speed; it has no effect on code
generation.

The default is 30%+ 70%* (RAM 1GB) with an upper bound of 100% when

RAM >= 1CB@ |If @ode{getrlimt} is available, the notion of "RAM is
the smal |l est of actual RAM and @ode{RLI M T_DATA} or @ode{RLIMT_AS}. If
GCC is not able to calculate RAM on a particular platform the | ower

bound of 30%is used. Setting this paraneter and

@ption{ggc-m n-heapsize} to zero causes a full collection to occur at
every opportunity. This is extrenmely slow, but can be useful for

debuggi ng.

@tem ggc- m n- heapsi ze
M ni mum si ze of the garbage collector’s heap before it begi ns bothering

to collect garbage. The first collection occurs after the heap expands
by @ption{ggc- m n-expand} % beyond @ption{ggc-m n-heapsi ze}. Again,

new gcc/ doc/ i nvoke. t exi 74

7615
7616

7618
7619
7620
7621
7622
7623
7624
7625

7627
7628
7629
7630
7631

7633
7634
7635
7636

7638
7639

7641
7642
7643
7644

7646
7647
7648
7649

7651
7652
7653
7654
7655

7657
7658
7659

7661
7662
7663

7665
7666
7667

7669
7670
7671

7673
7674
7675

7677
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tuning this may inprove conpilation speed, and has no effect on code

generation.

The default is the smaller of RAM8, RLIMT_RSS, or a limt which
tries to ensure that RLIM T _DATA or RLIMT_AS are not exceeded, but
with a | ower bound of 4096 (four negabytes) and an upper bound of
131072 (128 negabytes). |f GCC is not able to calculate RAMon a
particular platform the lower bound is used. Setting this paraneter
very large effectively disables garbage collection. Setting this
paraneter and @ption{ggc-m n-expand} to zero causes a full collection
to occur at every opportunity.

@t em nmax-rel oad- sear ch-i nsns

The maxi mum nunber of instruction reload shoul d | ook backward for equival ent
regi ster. Increasing values nmean nore aggressive optim zation, naking the
conpile time increase with probably slightly better performance. The default
val ue is 100.

@tem max-csel i b-nmenory-1ocations

The maxi mum nunber of nenory |ocations cselib should take into account.

I ncreasi ng val ues mean nore aggressive optim zation, neking the conpile tine
increase with probably slightly better perfornmance. The default value is 500.

@tem reorder-bl ocks-duplicate
@tenx reorder-bl ocks-duplicate-feedback

Used by basic bl ock 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 than this value nultiplied by the estimted size of
uncondi tional jump in the hot spots of the program

The @ption{reorder-block-duplicate-feedback} is used only when profile
feedback is available and may be set to higher values than

@ption{reorder-bl ock-duplicate} since information about the hot spots is nore
accurate.

@tem max- sched-ready-insns

The meaxi mum nunber of instructions ready to be issued the schedul er shoul d
consi der at any given tine during the first scheduling pass. |ncreasing
val ues nean nore thorough searches, making the conpilation tinme increase
with probably little benefit. The default value is 100.

@t em max- sched-regi on- bl ocks
The nmaxi mum nunber of blocks in a region to be considered for
interbl ock scheduling. The default value is 10.

@t em nmax- pi pel i ne-regi on- bl ocks
The maxi mum nunber of blocks in a region to be considered for
pipelining in the selective scheduler. The default value is 15.

@t em max- sched-regi on-i nsns
The nmaxi mum nunber of insns in a region to be considered for
i nterblock scheduling. The default value is 100.

@t em nmax- pi pel i ne-region-insns
The maxi mum nunber of insns in a region to be considered for
pipelining in the selective scheduler. The default value is 200.

@tem m n-spec-prob
The mi ni mum probability (in percents) of reaching a source bl ock
for interblock specul ati ve scheduling. The default value is 40.

@t em max- sched- extend-regions-iters

The maxi mum nunber of iterations through CFG to extend regions.
0 - disable region extension,

N - do at nopst Niterations.
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7681 The default value is 0. 7747 prefetch finishes. The distance we prefetch ahead is proportional
7748 to this constant. Increasing this nunber may also lead to | ess

7683 @tem nmax-sched-insn-conflict-delay 7749 streans being prefetched (see @ption{sinultaneous-prefetches}).

7684 The maxi mum conflict delay for an insn to be considered for specul ative notion.

7685 The default value is 3. 7751 @tem simultaneous-prefetches

7752 Maxi mum nunber of prefetches that can run at the sanme tine.
7687 @tem sched- spec- prob-cut of f
7688 The minimal probability of speculation success (in percents), so that 7754 @tem | 1-cache-1ine-size

7689 specul ative insn will be schedul ed. 7755 The size of cache line in L1 cache, in bytes.
7690 The default value is 40.
7757 @tem | 1-cache-si ze

7692 @tem sched-nemtrue- dep-cost 7758 The size of L1 cache, in kil obytes.
7693 M ninal distance (in CPU cycles) between store and | oad targeting sanme
7694 menory |ocations. The default value is 1. 7760 @tem | 2-cache-si ze

7761 The size of L2 cache, in kil obytes.
7696 @tem sel sched- max-| ookahead

7697 The nmeaxi mum size of the | ookahead wi ndow of selective scheduling. It is a 7763 @tem use-canoni cal -types
7698 depth of search for avail able instructions. 7764 \WWhet her the conpiler should use the ‘‘canonical’’ type system By
7699 The default value is 50. 7765 default, this should al ways be 1, which uses a nore efficient internal
7766 mechani sm for conparing types in C++ and Objective-C++. However, if
7701 @tem sel sched- max-sched-tinmes 7767 bugs in the canonical type systemare causing conpilation failures,
7702 The maxi num nunber of tines that an instruction will be schedul ed during 7768 set this value to O to disable canonical types.
7703 sel ective scheduling. This is the limt on the nunber of iterations
7704 through which the instruction may be pipelined. The default value is 2. 7770 @tem sw tch-conversi on-nax-branch-ratio
7771 Switch initialization conversion will refuse to create arrays that are
7706 @tem sel sched- max-insns-to-renane 7772 bigger than @ption{sw tch-conversion-nmax-branch-ratio} tinmes the nunber of
7707 The maxi num nunber of best instructions in the ready |list that are considered 7773 branches in the switch.

7708 for renaming in the selective scheduler. The default value is 2.
7775 @tem max-partial -antic-1ength

7710 @tem max-| ast-val ue-rtl 7776 Maxi num | ength of the partial antic set conputed during the tree

7711 The maxi num si ze neasured as nunber of RTLs that can be recorded in an expressio 7777 partial redundancy elimnation optimnzation (@ption{-ftree-pre}) when

7712 in conbiner for a pseudo register as |last known value of that register. The def 7778 optim zing at @ption{-03} and above. For sonme sorts of source code

7713 is 10000. 7779 the enhanced partial redundancy elimination optimzation can run away,
7780 consuming all of the menory available on the host nmachine. This

7715 @teminteger-share-limt 7781 paraneter sets a linmt on the length of the sets that are conputed,

7716 Smal |l integer constants can use a shared data structure, reducing the 7782 which prevents the runaway behavior. Setting a value of 0 for

7717 conpiler’s nenory usage and increasing its speed. This sets the nmaxi num 7783 this parameter will allow an unlimted set |ength

7718 val ue of a shared integer constant. The default value is 256.
7785 @tem sccvn- max-Scc-Si ze

7720 @tem nin-virtual - mappi ngs 7786 Maxi num size of a strongly connected conponent (SCC) during SCCVN
7721 Specifies the mni num nunber of virtual mappings in the incremental 7787 processing. If this limt is hit, SCCVN processing for the whole
7722 SSA updater that should be registered to trigger the virtual mappings 7788 function will not be done and optl m zations depending on it wll
7723 heuristic defined by virtual -mappi ngs-ratio. The default value Is 7789 be disabled. The default nmaxi num SCC size is 10000.
7724 100.
7791 @tem ira-max-| oops- num
7726 @temvirtual - mappings-ratio 7792 I RA uses a regional register allocation by default. If a function
7727 |f the nunber of virtual mappings is virtual -mappings-ratio bigger 7793 contains | oops nore than nunmber given by the paraneter, only at npst
7728 than the nunber of virtual synbols to be updated, then the increnental 7794 given nunber of the nost frequently executed |loops will formregions
7729 SSA updater switches to a full update for those synbols. The default 7795 for the regional register allocation. The default value of the
7730 ratio is 3. 7796 paraneter is 100.
7732 @tem ssp-buffer-size 7798 @temira-max-conflict-table-size
7733 The minimum size of buffers (i.e.@ arrays) that will receive stack smashing 7799 Al though | RA uses a sophisticated al gorithm of conpression conflict
7734 protection when @ption{-fstack-protection} is used. 7800 table, the table can be still big for huge functions. |If the conflict
7801 table for a function could be nore than size in MB given by the
7736 @tem max-j unp-thread-duplication-stnts 7802 paraneter, the conflict table is not built and faster, sinpler, and
7737 Maxi mum nunber of statenents allowed in a block that needs to be 7803 lower quality register allocation algorithmw Il be used. The
7738 duplicated when threading junps. 7804 al gorithmdo not use pseudo-register conflicts. The default value of

7805 the paraneter is 2000.
7740 @tem max-fields-for-field-sensitive

7741 Maxi mum nunber of fields in a structure we will treat in 7807 @tem | oop-invari ant - max- bbs-i n-1oop

7742 a field sensitive manner during pointer analysis. The default is zero 7808 Loop invariant notion can be very expensive, both in conpile tinme and

7743 for -Q0, and -Ol and 100 for -Os, -2, and - (3. 7809 in anpunt of needed conpile tine nmenory, with very large | oops. Loops
7810 with nore basic blocks than this parameter won’t have | oop invariant

7745 @tem prefetch-Iatency 7811 notion optimzation perfornmed on them The default value of the

7746 Estinmate on average nunmber of instructions that are executed before 7812 paraneter is 1000 for -OLl and 10000 for -Q2 and above.
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@nd table
@nd table

@ode Preprocessor Options

@ection Options Controlling the Preprocessor
@i ndex preprocessor options

@i ndex options, preprocessor

These options control the C preprocessor, which is run on each C source
file before actual conpilation.

If you use the @ption{-E} option, nothing i s done except preprocessing.
Sonme of these options nake sense only together with @ption{-E} because
they cause the preprocessor output to be unsuitable for actual

conpi | ati on.

@ abl e @cct abopt
@tem -W, @ar{option}

@pi ndex W
You can use @ption{-W, @ar{option}} to bypass the conpiler driver
and pass @ar{option} directly through to the preprocessor. |If

@ar{option} contains commas, it is split into nultiple options at the
commas. However, nmany options are nodified, translated or interpreted
by the conpiler driver before being passed to the preprocessor, and
@ption{-W} forcibly bypasses this phase. The preprocessor’s direct
interface 1s undocunented and subject to change, so whenever possible
you shoul d avoid using @ption{-W} and let the driver handle the
options instead.

@tem - Xpreprocessor @ar{option}

@pi ndex Xpreprocessor

Pass @ar{option} as an option to the preprocessor. You can use this to
supply system specific preprocessor options which GCC does not know how to
recogni ze.

If you want to pass an option that takes an argunent, you nust use

@ption{-Xpreprocessor} tw ce, once for the option and once for the argunent.

@nd table
@ ncl ude cppopts.texi

@ode Assenbl er Options
@ection Passing Options to the Assenbl er

@ prevent bad page break with this |ine
You can pass options to the assenbler.

@abl e @cct abopt

@tem -\Wa, @ar{option}

@pi ndex \W\a

Pass @ar{option} as an option to the assenbler. |f @ar{option}
contains commas, it is split into nultiple options at the conmas.

@tem - Xassenbl er @ar{option}

@pi ndex Xassenbl er

Pass @ar{option} as an option to the assenbler. You can use this to
supply system specific assenbl er options which GCC does not know how to
recogni ze.

If you want to pass an option that takes an argunent, you nust use
@ption{-Xassenbler} twi ce, once for the option and once for the argunent.

@nd table
@ode Link Options
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7879
7880
7881

7883
7884
7885

7887
7888
7889
7890
7891
7892
7893
7894

7896
7897
7898
7899
7900
7901
7902
7903
7904

7906
7907
7908
7909
7910
7911
7912

7914
7915
7916
7917
7918

7920
7921
7922

7924
7925

7927
7928
7929
7930
7931
7932
7933
7934

7936
7937
7938
7939

7941
7942
7943
7944

@ection Options for Linking
@i ndex |ink options
@i ndex options, |inking

These options conme into play when the conpiler |inks object files into
an executable output file. They are neaningless if the conpiler is
not doing a link step.

@abl e @cct abopt

@i ndex file nanes

@tem @ar{object-file-nane}

A file nane that does not end in a special recognized suffix is
considered to nane an object file or library. (Object files are

di stinguished fromlibraries by the Iinker according to the file
contents.) If linking is done, these object files are used as input
to the linker.

@tem-c

@tenx -S

@tenx -E

@pi ndex c

@pi ndex S

@pi ndex E

If any of these options is used, then the linker is not run, and
object file names should not be used as arguments. @ref{Overall
Options}.

@i ndex Libraries

@tem-| @ar{library}

@tenx -1 @ar{library}

@pi ndex |

Search the library naned @ar{library} when linking. (The second
alternative with the library as a separate argunent is only for
POSI X conpliance and is not recommended.)

It makes a difference where in the command you wite this option; the

|'i nker searches and processes libraries and object files in the order they
are specified. Thus, @anp{foo.0 -1z bar.o} searches library @anmp{z}
after file @il e{foo.0} but before @ile{bar.o}. |If @ile{bar.o} refers
to functions in @anp{z}, those functions may not be | oaded.

The linker searches a standard list of directories for the library,
which is actually a file named @il e{lib@ar{library}.a}. The Iinker
then uses this file as if it had been specified precisely by nane.

The directories searched include several standard systemdirectories
plus any that you specify with @ption{-L}.

Normal Iy the files found this way are library files---archive files
whose nenbers are object files. The Iinker handles an archive file by
scanning through it for nmenmbers which define synbols that have so far
been referenced but not defined. But if the file that is found is an
ordinary object file, it is linked in the usual fashion. The only

di fference between using an @ption{-1} option and specifying a file name
is that @ption{-1} surrounds @ar{library} with @anp{lib} and @anp{.a}
and searches several directories.

@tem-lobjc

@pi ndex | objc

You need this special case of the @ption{-1} option in order to
link an Objective-C or bjective-C++ program

@tem-nostartfiles

@pi ndex nostartfiles

Do not use the standard systemstartup files when Iinking.

The standard system|libraries are used normally, unless @ption{-nostdlib}
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7945 or @ption{-nodefaul tlibs} is used.

7947 @tem -nodefaul tlibs

7948 @pi ndex nodefaul tlibs

7949 Do not use the standard systemlibraries when |inking.

7950 Only the libraries you specify will be passed to the |inker.

7951 The standard startup files are used normally, unless @ption{-nostartfil es}
7952 is used. The conpiler may generate calls to @ode{nencnp},

7953 @ode{nenset}, @ode{nmencpy} and @ode{nemmove}.

7954 These entries are usually resolved by entries in

7955 libc. These entry points should be supplied through sone other

7956 mechani smwhen this option is specified.

7958 @tem -nostdlib

7959 @pi ndex nostdlib

7960 Do not use the standard systemstartup files or libraries when |inking.
7961 No startup files and only the libraries you specify will be passed to

7962 the linker. The conpiler may generate calls to @ode{nencnp}, @ode{nenset},
7963 @ode{nenctpy} and @ode{nemmove}.

7964 These entries are usually resolved by entries in

7965 libc. These entry points should be supplied through sone other

7966 mechani sm when this option is specified.

7968 @i ndex @ption{-lgcc}, use with @ption{-nostdlib}

7969 @index @ption{-nostdlib} and unresol ved references

7970 @i ndex unresol ved references and @ption{-nostdlib}

7971 @index @ption{-1gcc}, use with @ption{-nodefaul tlibs}

7972 @index @ption{-nodefaultlibs} and unresolved references

7973 @index unresol ved references and @ption{-nodefaultlibs}

7974 One of the standard |ibraries bypassed by @ption{-nostdlib} and

7975 @ption{-nodefaultlibs} is @ile{libgcc.a}, a library of internal subroutines
7976 that GCC uses to overcone shortcomi ngs of particul ar machi nes, or special
7977 needs for sone | anguages.

7978 (@ref{Interface,,Interfacing to GCC CQutput, gcci nt, GNU Conpi |l er

7979 Col |l ection (GCC) Internal s},

7980 for nore discussion of @ile{libgcc.a}.)

7981 In nost cases, you need @il e{libgcc.a} even when you want to avoid

7982 other standard libraries. In other words, when you specify @ption{-nostdlib}
7983 or @ption{-nodefaultlibs} you should usually specify @ption{-lgcc} as well.
7984 This ensures that you have no unresol ved references to internal GCC

7985 library subroutines. (For exanple, @anp{__main}, used to ensure C++

7986 constructors will be called; @xref{Collect2,, @ode{collect2}, gccint,

7987 GNU Conpil er Collection (GCC) Internals}.)

7989 @tem -pie

7990 @pi ndex pie

7991 Produce a position independent executable on targets which support it.

7992 For predictable results, you nust also specify the same set of options
7993 that were used to generate code (@ption{-fpie}, @ption{-fPIE},

7994 or nodel suboptions) when you specify this option.

7996 @tem -rdynanic

7997 @pi ndex rdynam c

7998 Pass the flag @ption{-export-dynam c} to the ELF |inker, on targets

7999 that support it. This instructs the linker to add all synbols, not

8000 only used ones, to the dynamic synmbol table. This option is needed

8001 for sone uses of @ode{dl open} or to allow obtaining backtraces

8002 fromwi thin a program

8004 @tem -s

8005 @pi ndex s

8006 Renove all synbol table and relocation information fromthe executable.
8008 @tem -static

8009 @pi ndex static

8010 On systens that support dynamic linking, this prevents linking with the shared

79
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8011 libraries. On other systens, this option has no effect.

8013 @tem -shared

8014 @pi ndex shared

8015 Produce a shared object which can then be linked with other objects to

8016 form an executable. Not all systems support this option. For predictable

8017 results, you nust also specify the sane set of options that were used to

8018 generate code (@ption{-fpic}, @ption{-fPIC, or nodel suboptions)

8019
8020
8021
8022
8023
8024

8026
8027
8028
8029
8030
8031
8032
8033

8035
8036
8037
8038
8039

8041
8042
8043
8044

8046
8047
8048
8049
8050
8051
8052
8053
8054
8055

8057
8058
8059
8060
8061

8063
8064
8065
8066
8067
8068

8070
8071
8072
8073
8074
8075
8076

when you specify this option. @ootnote{On sone systens, @anp{gcc -shared}
needs to build supplementary stub code for constructors to work. On

mul ti-1ibbed systems, @anp{gcc -shared} nust select the correct support
libraries to link against. Failing to supply the correct flags may |ead
to subtle defects. Supplying themin cases where they are not necessary

i s innocuous.}

@tem -shared-1ibgcc

@tenx -static-libgcc

@pi ndex shared-1ibgcc

@pi ndex static-1ibgcc

On systens that provide @il e{libgcc} as a shared library, these options
force the use of either the shared or static version respectively.

If no shared version of @ile{libgcc} was built when the conpiler was
configured, these options have no effect.

There are several situations in which an application should use the
shared @il e{libgcc} instead of the static version. The npst common

of these is when the application wi shes to throw and catch excepti ons
across different shared libraries. |In that case, each of the libraries

as well as the application itself should use the shared @il e{libgcc}.
Therefore, the Gt+ and GCJ drivers automatically add
@ption{-shared-1ibgcc} whenever you build a shared library or a main

execut abl e, because C++ and Java progranms typically use exceptions, so
this is the right thing to do.

I1f, instead, you use the GCC driver to create shared libraries, you may
find that they will not always be linked with the shared @il e{libgcc}.
If GCC finds, at its configuration tinme, that you have a non-G\U | i nker
or a G\U |inker that does not support option @ption{--eh-frame-hdr},

it will link the shared version of @ile{libgcc} into shared libraries
by default. Oherwise, it will take advantage of the linker and optim ze
away the linking with the shared version of @ile{libgcc}, linking with

the static version of |ibgcc by default. This allows exceptions to
propagate through such shared libraries, wthout incurring relocation

costs at library load tine.
However, if a library or main executable is supposed to throw or catch
exceptions, you nust link it using the G-+ or GCJ driver, as appropriate

for the | anguages used in the program or using the option
@ption{-shared-libgcc}, such that it is linked with the shared
@ile{libgcc}.

@tem -synbolic

@pi ndex synbolic

Bi nd references to global synbols when building a shared object. Warn
about any unresol ved references (unless overridden by the |link editor
option @anp{-Xlinker -z -Xlinker defs}). Only a few systens support

this option.

@tem-T @ar{script}
@pi ndex T

@i ndex |inker script

Use @ar{script} as the linker script. This option is supported by nost
systems using the GNU linker. On sone targets, such as bare-board

targets without an operating system the @ption{-T} option nay be required
when linking to avoid references to undefined synbols.
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8078
8079
8080
8081
8082

8084
8085
8086
8087
8088
8089

8091
8092
8093
8094
8095
8096

8098
8099
8100
8101
8102
8103
8104
8105

8107
8108
8109
8110
8111
8112

8114
8115
8116
8117
8118

8120
8121

8123
8124
8125
8126
8127
8128
8129
8130
8131
8132
8133

8135
8136
8137
8138
8139
8140
8141
8142

@tem - Xl inker @ar{option}

@pi ndex Xlinker

Pass @ar{option} as an option to the linker. You can use this to
supply system specific |linker options which GCC does not know how to
recogni ze.

If you want to pass an option that takes a separate argument, you nust use
@ption{-Xinker} twice, once for the option and once for the argunent.

For exanple, to pass @ption{-assert definitions}, you nust wite
@amp{- Xl i nker -assert -Xlinker definitions}. It does not work to wite
@ption{-Xlinker "-assert definitions"}, because this passes the entire
string as a single argunent, which is not what the |inker expects.

Wien using the GNU linker, it is usually nore convenient to pass
arguments to linker options using the @ption{@ar{option}=@ar{val ue}}
syntax than as separate arguments. For exanple, you can specify
@anp{- Xl i nker -Map=out put. map} rather than
@anp{- Xl i nker -Map - Xl 1 nker output.map}.
this syntax for command-1ine options.

Q her linkers may not support

@tem -W, @ar{option}

@pi ndex W

Pass @ar{option} as an option to the Iinker. |f @ar{option} contains
commas, it 1s split into multiple options at the commas. You can use this
syntax to pass an argument to the option.

For exanple, @anmp{-W, - Map, out put. map} passes @anp{-Map output.map} to the
l'i nker. When using the GNU l'inker, you can al so get the same effect with
@anp{-W, - Map=out put . map}.

@tem-u @ar{synbol }

@pi ndex u

Pretend the synbol @ar{synbol} is undefined, to force |inking of

library nodules to define it. You can use @ption{-u} nultiple tines with
different synbols to force |oading of additional |ibrary nodules.

@nd table

@ode Directory Options

@ection Options for Directory Search
@i ndex directory options

@index options, directory search

@i ndex search path

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

@abl e @cct abopt

@tem -1 @ar{dir}

@pi ndex |

Add the directory @ar{dir} to the head of the list of directories to be
searched for header files. This can be used to override a system header
file, substituting your own version, since these directories are
searched before the system header file directories. However, you shoul d
not use this option to add directories that contain vendor-supplied
system header files (use @ption{-isysten} for that). |f you use nore than
one @ption{-1} option, the directories are scanned in left-to-right
order; the standard systemdirectories cone after.

If a standard systeminclude directory,
@ption{-isystent, is also specified with @ption{-1}, the @ption{-1}
option will be ignored. The directory will still be searched but as a
systemdirectory at its normal position in the systeminclude chain.

This is to ensure that GCC's procedure to fix buggy system headers and
the ordering for the include_next directive are not inadvertently changed.
If you really need to change the search order for systemdirectories,

use the @ption{-nostdinc} and/or @ption{-isysten} options.

or a directory specified with
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8144
8145
8146
8147
8148
8149

8151
8152
8153
8154

8156
8157
8158
8159

8161
8162
8163
8164

8166
8167
8168
8169
8170
8171
8172

8174
8175
8176

8178
8179
8180
8181
8182
8183

8185
8186
8187
8188

8190
8191
8192

8194
8195
8196
8197

8199
8200
8201
8202
8203
8204
8205
8206

8208

@tem -iquote@ar{dir}

@pi ndex iquote

Add the directory @ar{dir} to the head of the list of directories to
be searched for header files only for the case of @anp{#i nclude
"@ar{file}"}; they are not searched for @anp{#i nclude <@ar{file}>},
otherw se just like @ption{-1}.

@tem - L@ar{dlr}

@pi ndex

Add dlrectory @ar{dir} to the list of directories to be searched
for @ption{-1}.

@tem - B@ar {prefix}

@pi ndex B

This option specifies where to find the executables,
include files, and data files of the conpiler itself.

libraries,

The conpiler driver programruns one or nore of the subprograns
@ile{cpp}, @ile{ccl}, @ile{as} and @ile{ld}. It tries

@ar{prefix} as a prefix for each programit tries to run, both with and
wi t hout @anp{ @ar {machi ne}/ @ar{version}/} (@xref{Target Options}).

For each subprogramto be run, the conpiler driver first tries the
@ption{-B} prefix, if any. if that name is not found, or if @ptlon{ B}
was not specified, the driver tries two standard preflxes whi ch are
@ile{/usr/lib/gcc/} and @ile{/usr/local/lib/gcc/}. 1f neither of
those results in a file nanme that is found, the unnodified program

name is searched for using the directories specified in your

@nv{PATH} environnment vari able.

The conpiler will check to see if the path provided by the @ption{-B}
refers to a directory, and if necessary it will add a directory
separator character at the end of the path.

@ption{-B} prefixes that effectively specify directory names also apply
to libraries in the |Iinker, because the conpiler translates these

options into @ption{-L} opt ions for the linker. They also apply to
includes files 1 n the preprocessor, because the conpiler translates these
options into @ption{-isysten} options for the preprocessor. |In this case,
the conpil er appends @anp{include} to the prefix.

The run-tine support file @ile{libgcc.a} can al so be searched for using
the @ption{-B} prefix, if needed. |If it is not found there, the two
standard prefixes above are tried, and that is all. The file is left
out of the link if it is not found by those neans.

Another way to specify a prefix much like the @ption{-B} prefix is to use
the environnent variable @nv{GCC EXEC PREFI X}. @«ref{Environnent
Vari abl es}.

As a special kludge, if the path provided by @ption{-B} is
@ile{[dir/]stage@ar{N/}, where @ar{N} is a nunber in the range 0 to
9, then it will be replaced by @ile{[dir/]include}. This is to help
wi th boot-strapping the conpiler.

@tem -specs=@ar{fil e}

@pi ndex specs

Process @ar{file} after the conpiler reads in the standard @il e{specs}
file, in order to override the defaults that the @il e{gcc} driver
program uses when determ ning what switches to pass to @il e{ccl},
@ile{cclplus}, @ile{as}, @ile{ld}, etc. Mre than one
@ption{-specs=@ar{file}} can be specified on the conmand Iline,
are processed in order, fromleft to right.

=@ar{dir}

and t hey

@tem --sysroot



new gcc/ doc/ i nvoke. t exi

8209
8210
8211
8212
8213

8215
8216
8217

8219
8220
8221
8222

8224
8225
8226
8227
8228
8229
8230

8232
8233
8234
8235

8237
8238
8239
8240
8241
8242
8243

8245
8246
8247
8248

8250

8252
8253
8254

8256
8257
8258
8259
8260
8261
8262
8263
8264
8265

8267
8268
8269
8270

8272
8273
8274

@pi ndex sysroot

Use @ar{dir} as the logical root directory for headers and libraries.
For exanple, if the conpiler would nornally search for headers in
@ile{/usr/include} and libraries in @ile{/usr/lib}, it will instead
search @ile{@ar{dir}/usr/include} and @ile{@ar{dir}/usr/lib}.

If you use both this option and the @ption{-isysroot} option, then
the @ption{--sysroot} option will apply to libraries, but the
@ption{-isysroot} option will apply to header files.

The GNU linker (beginning with version 2.16) has the necessary support
for this option. [If your |linker does not support this option, the
header file aspect of @ption{--sysroot} will still work, but the

i brary aspect will not.

@tem-1I-

@pi ndex | -

Thi s option has been deprecated. Please use @ption{-iquote} instead for
@ption{-1} directories before the @ption{-1-} and renpve the @ption{-1-}.
Any directories you specify with @ption{-1} options before the @ption{-1-}
option are searched only for the case of @anp{#i nclude "@ar{file}"};

they are not searched for @anp{#i nclude <@ar{file}>}.

I f additional
the @ption{-1-}, these directories are searched for all
directives.
this way.)

directories are specified with @ption{-1} options after

@anp{#i ncl ude}
(Odinarily @nph{all} @ption{-1} directories are used

In addition, the @ption{-1-} option inhibits the use of the current
directory (Wnere the current |nput file came from) as the first search
directory for @anp{#include "@ar{file}"}. There is no way to
override this effect of @ption{-1-}. Wth @ption{-1.} you can specify
searching the directory which was current when the conpiler was

invoked. That is not exactly the same as what the preprocessor does

by default, but it is often satisfactory.

@ption{-1-} does not inhibit the use of the standard systemdirectories
for header files. Thus, @ption{-1-} and @ption{-nostdinc} are

i ndependent .

@nd table

@ man end

@ode Spec Files
@ection Specifying subprocesses and the switches to pass to them
@index Spec Files

@ommand{gcc} is a driver program It perforns its job by invoking a
sequence of other programs to do the work of conpiling, assenbling and
linking. GCCinterprets its command-1ine paraneters and uses these to
deduce which progranms it should invoke, and which command-|ine options

it ought to place on their comrand |lines. This behavior is controlled

by @ifn{spec strings}. In nost cases there is one spec string for each
program that GCC can invoke, but a few prograns have nultiple spec

strings to control their behavior. The spec strings built into GCC can

be overridden by using the @ption{-specs=} comand-line switch to specify
a spec file.

@fn{Spec files} are plaintext files that are used to construct spec
strings. They consist of a sequence of directives separated by bl ank
lines. The type of directive is determ ned by the first non-whitespace
character on the line and it can be one of the follow ng:

@abl e @ode
@tem %@var { command}

| ssues a @ar{command} to the spec file processor. The commands that can
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8275

8277
8278
8279
8280
8281

8283
8284
8285
8286

8288
8289
8290

8292

8294
8295
8296
8297
8298
8299
8300
8301
8302
8303

8305
8306
8307
8308
8309
8310

8312
8313
8314
8315

8317
8318
8319
8320

8322
8323

8325
8326
8327
8328
8329

8331
8332
8333
8334

8336

8338
8339

appear here are:

@able @ode

@tem % ncl ude <@ar{file}>

@i ndex % ncl ude

Search for @ar{file} and insert its text at the current point in the
specs file.

@tem % ncl ude_noerr <@ar{file}>

@i ndex % ncl ude_noerr

Just like @anp{% ncl ude}, but do not generate an error nessage if the include
file cannot be found.

@tem % ename @ar{ol d_nanme} @ar{new_nane}
@i ndex % enane
Renane the spec string @ar{ol d_nane} to @ar{new_nane}.

@nd table

@tem *[ @ar {spec_nane}]

This tells the conpiler to create, override or delete the named spec

string. Al lines after this directive up to the next directive or

bl ank line are considered to be the text for the spec string. |If this
results in an enpty string then the spec will be deleted. (O, if the
spec did not exist, then nothing will happened.) Oherwise, if the spec

does not currently exist a new spec will be created. |f the spec does

exist then its contents will be overridden by the text of this
directive, unless the first character of that text is the @anp{+}
character, in which case the text will be appended to the spec.
@tem [ @ar{suffix}]:

Creates a new @arrp{[@ar{sufflx}] spec} pair. Al lines after this directive
and up to the next directive or blank |ine are considered to make up the

spec string for the indicated suffix. Wen the conpiler encounters an

input file with the named suffix, it will processes the spec string in

order to work out how to conpile that file. For exanple:

@mal | exanpl e

z- conplle -input %
@nd smal | exanpl e

This says that any input file whose name ends in @anp{.ZZ} should be
passed to the program @anp{z-conpile}, which should be invoked with the
command- | ine switch @ption{-input} and with the result of perform ng the
@anmp{% } substitution. (See below)

As an alternative to providing a spec string, the text that follows a
suffix directive can be one of the follow ng:

@abl e @ode

@tem @awar {| anguage}

This says that the suffix is an alias for a known @ar{l anguage}. This is
simlar to using the @ption{-x} conmand-line switch to GCC to specify a

| anguage explicitly. For exanple:

@mal | exanpl e

@+
@nd smal | exanpl e
Says that .ZZ files are, in fact, C++ source files.
@tem #@ar { name}

Thi s causes an error nessages sayi ng:
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8341
8342
8343
8344

8346
8347
8348
8349

8351

8353
8354
8355

8357
8358
8359
8360
8361
8362
8363
8364
8365
8366
8367
8368
8369
8370
8371
8372

8374

8376
8377

8379
8380
8381

8383
8384
8385
8386

8388
8389
8390
8391
8392

8394
8395
8396
8397

8399
8400
8401

8403
8404

8406

@mal | exanpl e

@ar {nanme} conpiler not installed on this system
@nd smal | exanpl e

@nd table

GCC al ready has an extensive list of suffixes built into it.

This directive will add an entry to the end of the list of suffixes, but
since the list is searched fromthe end backwards, it is effectively
possible to override earlier entries using this technique.

@nd table

GCC has the followi ng spec strings built intoit. Spec files can
override these strings or create their own. Note that individual
targets can also add their own spec strings to this |list.

@nmal | exanpl e

asm Options to pass to the assenbl er

asm final Options to pass to the assenbl er post-processor
cpp Options to pass to the C preprocessor

ccl Options to pass to the C conpile

cclpl us Options to pass to the C++ conpi I er

endfile oject files to include at the end of the Iink

I'i nk Options to pass to the |inker

lib Libraries to include on the command line to the |inker
|'i bgcc Deci des whi ch GCC support library to pass to the |inker
I'i nker Sets the name of the |inker

pr edefi nes Defines to be passed to the C preprocessor

signed_char Defines to pass to CPP to say whether @ode{char} is signed
by def aul t
startfile oject files to include at the start of the Iink

@nd smal | exanpl e
Here is a small exanple of a spec file:

@mal | exanpl e
% ename |ib old_lib

*1ib:

--start-group -lgcc -lc -levall --end-group %ol d_lib)
@nd smal | exanpl e

This exanpl e renanes the spec called @anp{lib} to @anp{old_|lib} and
then overrides the previous definition of @anp{lib} with a new one.
The new definition adds in some extra command-line options before
including the text of the old definition.

@fn{Spec strings} are a |list of command-line options to be passed to their
corresponding program In addition, the spec strings can contain

@anmp{% - prefixed sequences to substitute variable text or to
conditionally insert text into the command line. Using these constructs

it is possible to generate quite conplex command |ines.

Here is a table of all defined @anp{% -sequences for spec

strings. Note that spaces are not generated automatically around the
results of expanding these sequences. Therefore you can concatenate them
toget her or conbine themw th constant text in a single argunent.

@abl e @ode
@tem %o
Substitute one @anp{% into the program nanme or argunent.

@tem %
Substitute the nane of the input file being processed.

@tem %

85
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8407
8408
8409

8411
8412
8413

8415
8416
8417
8418
8419

8421
8422
8423
8424
8425
8426
8427
8428
8429
8430
8431
8432

8434
8435
8436

8438
8439
8440
8441
8442
8443
8444
8445
8446

8448
8449
8450
8451
8452
8453

8455
8456
8457
8458
8459
8460
8461
8462

8464
8465
8466
8467

8469
8470
8471
8472

Substitute the basenane of the input file being processed.
This is the substring up to (and not including) the |ast period
and not including the directory.

@tem 9B
This is the sane as @anmp{%}, but include the file suffix (text after
the last period).

@tem %l

Mar ks the argunment containing or followi ng the @anp{%} as a
tenporary file nanme, so that that file will be deleted if GCC exits
successfully. Unlike @anp{%g}, this contributes no text to the
ar gunent .

@tem Yg@ar {suf fix}

Substitute a file name that has suffix @ar{suffix} and is chosen

once per conpilation, and mark the argunment in the same way as

@amp{%}. To reduce exposure to denial -of-service attacks, the file

nane is now chosen in a way that is hard to predict even when previously
chosen file nanes are known. For exanple, @anp{%.s @ots{} %.0 @ots{} %.s}
mght turn into @anmp{ccUVUUAU. s ccXYAXZ12.0 ccUVUUAU.s}. @ar{suffix} rratches
the regexp @anp{[.A-Za-z]*} or the special string @anp{%;, which is

treated exactly as if @anmp{%3} had been preprocessed. Previously, @anp{%g}
was sinply substituted with a file nane chosen once per conpilation,

wi thout regard to any appended suffix (which was therefore treated

just like ordinary text), making such attacks nore likely to succeed.

@tem Y%u@ar {suf fix}
Li ke @anp{%}, but generates a new tenporary file nane even if
@anp{%]@ar{sufflx}} was al ready seen.

@tem %W@ar {suf fix}

Substitutes the last file name generated with @anp{%u@ar{suffix}},
new one if there is no such last file nane. |In the absence of any

@amp{ % @ar{suffix}}, this is just |like @anp{%g@ar{suffix}}, except they don’
the sane suffix @rrph{space} so @anp{%.s @lots{} %J.s @ots{} %9.s @ots{} W
woul d involve the generation of two distinct file nanes, one

for each @anp{%.s} and another for each @anp{%J.s}. Previously, @anp{%J} wa
sinply substituted with a file nane chosen for the previous @anp{%},

wi t hout regard to any appended suffi x.

@tem % @ar{suf fix}

Substitutes the nanme of the @ode{HOST_BI T_BUCKET}, if any, and if it is
witable, and if save-tenps is off; otherw se, substitute the nane

of a tenporary file, just like @anp{%}. This tenporary file is not
neant for communication between processes, but rather as a junk

di sposal nechani sm

@tem % @ar{suffix}

@tenx Y%r@ar{suffix}

Li ke @anp{%}, except if @ption{-pipe} is in effect. In that case
@amp{ %} substitutes a single dash and @anp{ %} substitutes nothing at
all. These are the two npst common ways to instruct a programthat it
shoul d read fromstandard input or wite to standard output. |If you
need sonething nore el aborate you can use an @anp{ % pi pe: @ode{ X} @}
construct: see for exanple @il e{f/|ang-specs. h}.

@tem % @ar { SUFFI X}

Substitutes @ar{.SUFFI X} for the suffixes of a matched switch's args
when it is subsequently output with @anmp{%}. @ar{SUFFIX} is

term nated by the next space or %

generating

@tem %v

Mar ks the argument containing or followi ng the @anp{%} as the

desi gnated output file of this conpilation. This puts the argunent
into the sequence of arguments that @anp{%} will substitute later.
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8474 @tem %

8475 Substitutes the nanes of all the output files, with spaces

8476 autonmtically placed around them You should wite spaces

8477 around the @anmp{%} as well or the results are undefi ned.

8478 @anp{%} is for use in the specs for running the |inker.

8479 Input files whose names have no recogni zed suffix are not conpiled
8480 at all, but they are included anpng the output files, so they wll

8481 be |inked.

8483 @tem %O

8484 Substitutes the suffix for object files. Note that this is

8485 handl ed specially when it imediately foll ows @anp{%, %, or %J},
8486 because of the need for those to formconplete file names. The

8487 handling is such that @anp{%} is treated exactly as if it had al ready
8488 been substituted, except that @anp{%, %, and %J} do not currently
8489 support additional @ar{suffix} charact ers followi ng @anp{ %3} as they woul d
8490 foll owi ng, for exanple, @anp{.o}.

8492 @tem %

8493 Substitutes the standard macro predefinitions for the

8494 current target nachine. Use this when running @ode{cpp}.

8496 @tem W

8497 Li ke @anp{ %}, but puts @anp{__} before and after the name of each
8498 predefined nacro, except for macros that start with @anp{__} or with
8499 @anp{_@ar{L}}, where @ar{L} is an uppercase letter. This is for |ISO
8500 C@

8502 @tem %

8503 Substitute any of @ption{-iprefix} (made from @nv{GCC EXEC PREFI X}),
8504 @ption{-isysroot} (nmade from @nv{TARGET_SYSTEM ROOT}),

8505 @ption{-isysten} (nmade from @nv{COWI LER PATH} and @pt|on{ B} options)
8506 and @ption{-imultilib} as necessary.

8508 @tem Y%

8509 Current argunent is the nane of a library or startup file of sonme sort.
8510 Search for that file in a standard |ist of directories and substitute
8511 the full nane found.

8513 @tem Ye@ar {str}

8514 Print @ar{str} as an error nmessage. @ar{str} is termnated by a newine.
8515 Use this when inconsistent options are detected.

8517 @tem % @ar { nane})

8518 Substitute the contents of spec string @ar{nanme} at this point.

8520 @tem % @ar { nane}]

8521 Li ke @anp{% @lots{})} but put @anp{__} around @ption{-D} argunents.
8523 @tem %@ @ar{option}@

8524 Accunul ate an option for @anp{%<.

8526 @tem %X

8527 Qutput the accumul ated |inker options specified by @ption{-W} or a @anp{%}
8528 spec string.

8530 @tem %

8531 Qutput the accumul ated assenbl er options specified by @ption{-Wa}.
8533 @tem %

8534 Qutput the accunul ated preprocessor options specified by @ption{-W}.
8536 @tem %a

8537 Process the @ode{asn} spec. This is used to conpute the

8538 switches to be passed to the assenbler.
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8540
8541
8542
8543

8545
8546
8547
8548

8550
8551
8552
8553

8555
8556
8557

8559
8560
8561

8563
8564
8565
8566

8568
8569
8570

8572
8573
8574

8576
8577
8578

8580
8581
8582

8584
8585
8586
8587

8589
8590
8591
8592
8593

8595
8596
8597
8598
8599
8600

8602
8604

@tem %A

Process the @ode{asmfinal} spec. This is a spec string for

passing sw tches to an assenbl er post-processor, if such a programis
needed.

@tem %

Process the @ode{link} spec. This is the spec for conmputing the

conmand |ine passed to the |inker.
@amp{ % % %8 9 and %} sequences.

Typically it will nake use of the

@tem 9D

Dunp out a @ption{-L} option for each directory that GCC believes m ght
contain startup files. |If the target supports multilibs then the
current multilib directory will be prepended to each of these paths.

@tem %

Process the @ode{lib} spec. This is a spec string for deciding which

l'i braries should be included on the comrmand line to the linker.
@tem %G
Process the @ode{libgcc} spec. This is a spec string for deciding

whi ch GCC support |ibrary should be included on the command line to the linker.

@tem %S

Process the @ode{startfile} spec. This is a spec for deciding which
object files should be the first ones passed to the linker. Typically
this mght be a file naned @il e{crt0.o}.

@tem %
Process the @ode{endfile} spec. This is a spec string that specifies
the last object files that wll be passed to the |inker.

@tem %uC
Process the @ode{cpp} spec. This is used to construct the argunents
to be passed to the C preprocessor.

@tem %
Process the @ode{ccl} spec. This is used to construct the options to be
passed to the actual C conpiler (@anp{ccl}).

@tem R
Process the @ode{cclplus} spec. This is used to construct the options to be
passed to the actual C++ conpiler (@anp{cclplus}).

@tem %

Substitute the variable part of a matched option. See bel ow
Note that each comma in the substituted string is replaced by
a single space.

@tem %@ode{ S}

Renove all occurrences of @ode{-S} fromthe conmand line. Note---this
command i s position dependent. @anp{% comuands in the spec string
before this one will see @ode{-S}, @anp{% conmands in the spec string
after this one will not.

@tem % @ar {function}(@ar{args})

Call the naned function @ar{function}, passing it @ar{args}.
@ar{args} is first processed as a nested spec string, then split
into an argunment vector in the usual fashion. The function returns
a string which is processed as if it had appeared literally as part
of the current spec.

The following built-in spec functions are provided:

@abl e @ode
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8605
8606
8607
8608
8609
8610

8612
8613
8614

8616

8618
8619
8620
8621

8623
8624
8625
8626

8628
8629
8630
8631
8632
8633
8634

8636
8637
8638
8639
8640

8642
8643
8644
8645

8647
8648
8649

8651
8652
8653

8655
8656
8657

8659
8660

8662
8663
8664

8666
8667
8668
8669
8670

@tem @ode{get env}

The @ode{getenv} spec function takes two argunents: an environnment
variable nane and a string. |f the environnment variable is not
defined, a fatal error is issued. Oherwise, the return value is the
val ue of the environnent variable concatenated with the stri ng. For
exanmple, if @nv{TOPDIR} is defined as @il e{/path/to/top}, then:

@nmal | exanpl e
% get env(TOPDI R /i ncl ude)
@nd smal | exanpl e

expands to @il e{/path/to/top/include}.

@tem @ode{if-exists}

The @ode{if-exists} spec function takes one argunment, an absol ute
pathnane to a file. |If the file exists, @ode{if-exists} returns the
pathnane. Here is a small exanple of its usage:

@mal | exanpl e

*startfile:

crt0%s %if-exists(crti %) crtbegi n%%s
@nd smal | exanpl e

@tem @ode{if-exists-el se}

The @ode{if-exists-else} spec function is sinmilar to the @ode{if-exists}
spec function, except that It takes two arguments. The first argunent is
an absol ute pathnane toafile. If the file exists, @ode{if-exists-else}
returns the pathname. |If it does not exist, it returns the second argument .
This way, @ode{if-exists-else} can be used to select one file or another,
based on the existence of the first. Here is a small exanple of its usage:

@nmal | exanpl e

*startfile:

crt0%s %if-exists(erti %) \
%if-exists-el se(crtbegi nT%Y crtbegi n%0%s)
@nd smal | exanpl e

@tem @ode{repl ace-outfile}

The @ode{repl ace-outfile} spec function takes two argunments. It |ooks for the
first argunent in the outfiles array and replaces it with the second argunent.
is a small exanple of its usage:

@mal | exanpl e
%a) f gnu-runtime: % repl ace-outfile(-1objc -1objc-gnu)@
@nd snmal | exanpl e

@tem @ode{print-asm header}
The @ode{print-asm header} function takes no argunments and sinply
prints a banner |ike:

@mal | exanpl e
Assenbl er options

Use "-Wa, OPTION' to pass "OPTION' to the assenbler.
@nd smal | exanpl e

It is used to separate conpiler options from assenbl er options
in the @ption{--target-help} output.
@nd table

@tem % @ode{ S} @

Substitutes the @ode{-S} switch, if that switch was given to GCC@

If that switch was not specified, this substitutes nothing. Note that
the I eading dash is omtted when specifying this option, and it is
automatically inserted if the substitution is performed. Thus the spec
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8671 string @anp{%dfoo@} would match the command-|ine option @ption{-foo}
8672 and woul d out put the conmand |ine option @ption{-foo}.

8674 @tem W@ @ode{ S} @
8675 Li ke %@ @ode{S} @ but mark |ast argunent supplied within as a file to be
8676 deleted on failure.

8678 @tem %@ @ode{S}* @

8679 Substitutes all the switches specified to GCC whose nanmes start
8680 with @ode{-S}, but which also take an argunment. This is used for
8681 switches |ike @ption{-0}, @ption{-D}, @ption{-1}, etc.

8682 GCC considers @ption{-o foo} as being

8683 one switch whose nanes starts with @anp{o}. %do*@ would substitute this
8684 text, including the space. Thus two argunments woul d be generated.

8686 @tem %@ @ode{ S} *&@ode{T}* @

8687 Li ke %@ @ode{S}*@, but preserve order of @ode{S} and @ode{T} options
8688 (the order of @ode{S} and @ode{T} in the spec is not significant).
8689 There can be any nunber of anpersand-separated variables; for each the
8690 wild card is optional. Useful for CPP as @anp{%d D*&U&A*@}.

8692 @tem %@ @ode{S}: @ode{ X} @
8693 Substitutes @ode{X}, if the @anp{-S} switch was given to GCC@

8695 @tem %@ ! @ode{ S}: @ode{ X} @
8696 Substitutes @ode{X}, if the @anp{-S} sw tch was @nph{not} given to GCC@

8698 @tem %@ @ode{S}*: @ode{ X} @

8699 Substitutes @ode{X} if one or nore switches whose names start with
8700 @ode{-S} are specified to GCC@ Nornally @ode{X} is substituted only
8701 once, no natter how many such swi tches appeared. However, if @ode{%}
8702 appears sonewhere in @ode{X}, then @ode{X} will be substituted once
8703 for each matching switch, with the @ode{%} replaced by the part of
8704 that switch that matched the @ode{*}.

8706 @tem %@ . @ode{S}: @ode{ X} @
8707 Substitutes @ode{X}, if processing a file with suffix @ode{S}.

8709 @tem %@ !. @ode{S}: @ode{ X} @
8710 Substitutes @ode{X}, if @nph{not} processing a file with suffix @ode{S}.

8712 @tem %@, @ode{ S}: @ode{ X} @
8713 Substitutes @ode{X}, if processing a file for |anguage @ode{S}.

8715 @tem %@ !, @ode{ S}: @ode{ X} @
8716 Substitutes @ode{X}, if not processing a file for | anguage @ode{S}.

8718 @tem %@ @ode{S}| @ode{ P}: @ode{ X} @

8719 Substitutes @ode{X} if either @ode{-S} or @ode{-P} was given to
8720 GCC@ This nmay be conbined with @anp{!}, @anp{.}, @anp{,}, and
8721 @ode{*} sequences as well, although they have a stronger bi ndi ng than
8722 the @anp{|}. |If @ode{%} appears in @ode{X}, all of the

8723 alternatives nust be starred, and only the first matching alternative
8724 is substituted.

8726 For exanple, a spec string like this:

8728 @mal | exanpl e
8729 %d.c:-foo@ %Q@!.c:-bar@ %d.c|d:-baz@ %@'.c|d:-boggl e@
8730 @nd snal | exanpl e

8732 will output the followi ng coomand-1ine options fromthe foll ow ng input
8733 command-|ine options:

8735 @mal | exanpl e

8736 fred.c -foo -baz

90
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8737 jimd -bar -boggle

8738 -d fred.c -foo -baz -boggle

8739 -d jimd -bar -baz -boggle

8740 @nd snul | exanpl e

8742 @temu@S: X; T:Y;, : D@

8744 |f @ode{S} was given to GCC, substitutes @ode{X}; else if @ode{T} was
8745 given to GCC, substitutes @ode{Y}; else substitutes @ode{D}. There can
8746 be as many cl auses as you need. This may be conbined with @ode{.},
8747 @ode{,}, @ode{!}, @ode{|}, and @ode{*} as needed.

8750 @nd table

8752 The conditional text @ode{X} in a %J @ode{S}: @ode{X}@ or simlar
8753 construct may contain other nested @anp{% constructs or spaces, or
8754 even newl ines. They are processed as usual, as described above.

8755 Trailing white space in @ode{X} is ignored. Wite space may also

8756 appear anywhere on the left side of the colon in these constructs,

8757 except between @ode{.} or @ode{*} and the correspondi ng word.

8759 The @ption{-O, @ption{-f}, @ption{-n}, and @ption{-W sw tches are
8760 handl ed specifically in these constructs. |f another val ue of

8761 @ption{-CG or the negated formof a @ption{-f}, @ption{-n}, or

8762 @ption{-W switch is found later in the coomand line, the earlier

8763 swtch value is ignored, except with @ @ode{S}*@ where @ode{S} is
8764 just one letter, which passes all matching options.

8766 The character @anp{|} at the beginning of the predicate text is used to
8767 indicate that a command shoul d be piped to the foll ow ng comrand, but
8768 only if @ption{-pipe} is specified.

8770 It is built into GCC which swi tches take argunents and which do not.
8771 (You might think it would be useful to generalize this to allow each
8772 conpiler’s spec to say which switches take argunments. But this cannot
8773 be done in a consistent fashion. GCC cannot even deci de which input
8774 files have been specified w thout knowi ng which switches take argunents,
8775 and it nust know which input files to conpile in order to tell which
8776 conpilers to run).

8778 GCC al so knows inplicitly that argunments starting in @ption{-1} are to be
8779 treated as conpiler output files, and passed to the linker in their
8780 proper position anong the other output files.

8782 @ man begin OPTI ONS

8784 @ode Target Options

8785 @ection Specifying Target Machi ne and Conpiler Version

8786 @i ndex target options

8787 @index cross conpiling

8788 @i ndex specifying machi ne version

8789 @i ndex specifying conpiler version and target machine

8790 @i ndex conpiler version, specifying

8791 @i ndex target machine, specifying

8793 The usual way to run GCC is to run the executable called @il e{gcc}, or
8794 @il e{<machi ne>-gcc} when cross-conpiling, or

8795 @il e{ <machi ne>-gcc-<version>} to run a version other than the one that
8796 was installed last. Sonetinmes this is inconvenient, so GCC provides
8797 options that will switch to another cross-conpiler or version.

8799 @abl e @cctabopt

8800 @tem -b @ar {machi ne}

8801 @pi ndex b

8802 The argunent @ar{nmachi ne} specifies the target machine for conpilation.

91
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8804
8805
8806
8807
8808
8809
8810
8811

8813
8814
8815
8816
8817
8818

8820
8821
8822

8824
8825
8826
8827
8828
8829

8831
8832
8833

8835
8836
8837
8838
8839
8840

8842
8843
8844

8846
8847
8848

8850
8851
8852
8853
8854
8855
8856
8857
8858
8859
8860
8861
8862
8863
8864
8865
8866
8867
8868

The value to use for @ar{machine} is the same as was specified as the
machi ne type when configuring GCC as a cross-conpiler. For

exanple, if a cross-conpiler was configured with @anp{configure
armelf}, meaning to conpile for an arm processor with elf binaries,
then you woul d specify @ption{-b armelf} to run that cross conpiler.
Because there are other options beginning with @ption{-b}, the
configuration nmust contain a hyphen, or @ption{-b} alone should be one
argunent followed by the configuration in the next argunent.

@tem -V @ar{version}

@pi ndex V

The argunment @ar{version} specifies which version of GCC to run.
This is useful when nultiple versions are installed. For exanple,
@ar{version} mght be @anp{4.0}, nmeaning to run GCC version 4.0.
@nd table

The @ption{-V} and @ption{-b} options work by running the
@i | e{<machi ne>-gcc- <versi on>} executable, so there’'s no real reason to
use themif you can just run that directly.

@ode Subnodel Options

@ection Hardware Mdel s and Confi gurations

@i ndex subnpdel options

@i ndex specifying hardware config

@i ndex hardware nodels and configurations, specifying
@i ndex machi ne dependent options

Earlier we discussed the standard option @ption{-b} which chooses anpbng
different installed conpilers for conpletely different target
machi nes, such as VAX vs. @ 68000 vs. @ 80386.

In addition, each of these target nachine types can have its own
special options, starting with @anp{-n}, to choose anpbng vari ous
hardware nodel s or configurations---for exanple, 68010 vs 68020,
floating coprocessor or none. A single installed version of the
conpil er can conpile for any nodel or configuration, according to the
options specified.

Sonme configurations of the conpiler also support additional special
options, usually for conpatibility with other conpilers on the sanme
pl atform

@ This list is ordered al phanunerically by subsection nane.
@ It should be the same order and spelling as these options are |isted
@ in Machi ne Dependent Options

@renu

ARC Options::

ARM Opti ons: :

AVR Options::

Bl ackfin Options::

CRI'S Options::

CRX Options::

Darwi n Options::

DEC Al pha Options::

DEC Al pha/ VM5 Options::
FR30 Options::

FRV Options::

GNU/ LI nux Options::

H8/ 300 Options::

HPPA Options::

i 386 and x86-64 Options::
i 386 and x86-64 W ndows Options::
| A-64 Options::

MB2C Options::

* ok ok ok % ok % ok kb F ok F ok F ok F o
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8869
8870
8871
8872
8873
8874
8875
8876
8877
8878
8879
8880
8881
8882
8883
8884
8885
8886
8887
8888
8889
8890
8891
8892
8893

8895
8896
8897

8899

8901
8902
8903
8904

8906
8907
8908

8910
8911
8912
8913
8914
8915
8916
8917

8919
8920
8921
8922
8923

8925
8926
8927
8928
8929
8930
8931
8932
8933
8934

* MB2R/ D Options::

* MB80x0 Options::

* MB8hclx Options::
* MCore Options::

* MPS Options::

* MM X Options::

* MN10300 Options::
* PDP-11 Options::

* picoChip Options::
* Power PC Options: :
* RS/ 6000 and Power PC Options::
* S/390 and zSeries Options::
* Score Options::

* SH Options::

* SPARC Options::

* SPU Options::

* System V Options::

* V850 Options::

* VAX Options::

* VxWorks Options::

* x86-64 Options::

* Xstornylé Options::
* Xtensa Options::

* zSeries Options::
@nd nenu

@ode ARC Options
@ubsection ARC Options
@i ndex ARC Options

These options are defined for ARC i npl enentati ons:

@abl e @cct abopt
@tem -EL

@pi ndex EL

Conpile code for little endian node. This is the default.

@tem -EB
@pi ndex EB
Conpi l e code for big endian node.

@tem - nmangl e- cpu

@pi ndex nmmangl e- cpu

Prepend the name of the cpu to all public synbol nanes.

In multiple-processor systens, there are many ARC variants with different
instruction and register set characteristics. This flag prevents code
conpil ed for one cpu to be linked with code conpiled for another.

No facility exists for handling variants that are ‘‘alnost identical’’.
This is an all or nothing option.

@tem -ntpu=@ar { cpu}

@pi ndex ncpu

Conpi | e code for ARC variant @ar{cpu}.

Whi ch variants are supported depend on the configuration.

Al variants support @ption{-ncpu=base}, this is the default.

@tem -nt ext =@ar{text-section}

@tenx -ndata=@ar{data-section}

@tenx -nrodata=@ar{readonl y-data-section}

@pi ndex nt ext

@pi ndex ndat a

@pi ndex nrodata

Put functions, data, and readonly data in @ar{text-section},

@ar {dat a- section}, and @ar{readonl y-data-section} respectively

by default. This can be overridden with the @ode{section} attribute.
@ref{Variable Attributes}.
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8936
8937
8938
8939
8940
8941

8943

8945
8946
8947

8949
8950

8952
8953
8954
8955
8956

8958
8959
8960
8961
8962
8963
8964

8966
8967
8968

8970
8971
8972
8973
8974
8975
8976
8977
8978
8979
8980

8982
8983
8984
8985
8986
8987
8988
8989
8990

8992
8993
8994
8995
8996
8997

8999
9000

@tem-nfix-cortex-nB-1drd

@pi ndex nfix-cortex-nB-1drd

Sone Cortex- M3 cores can cause data corruption when @ode{l drd} instructions
wi th overl appi ng destination and base registers are used. This option avoids
generating these instructions. This option is enabled by default when
@ption{-ncpu=cortex-nB} is specified.

@nd table

@ode ARM Options
@ubsection ARM Opti ons
@i ndex ARM options

These @anp{-n} options are defined for Advanced Rl SC Machi nes (ARM
archi tectures:

@ abl e @cct abopt

@tem - mabi =@ ar { nane}

@pi ndex nabi

Generate code for the specified ABI@ Permissible values are: @anp{apcs-gnu},
@anmp{ at pcs}, @anp{aapcs}, @anp{aapcs-linux} and @anp{i wmxt}.

@tem - mapcs-franme

@pi ndex mapcs-frame

Generate a stack frame that is conpliant with the ARM Procedure Call
Standard for all functions, even if this is not strictly necessary for
correct execution of the code. Specifying @ption{-fomt-franme-pointer}
with this option will cause the stack frames not to be generated for

| eaf functions. The default is @ption{-mo-apcs-frane}.

@tem - mapcs
@pi ndex mapcs
This is a synonym for @ption{-nmapcs-frane}.

@gnore

@ not currently inplenented

@tem -mapcs- st ack- check

@pi ndex mapcs- st ack-check

Cenerate code to check the anpunt of stack space avail able upon entry to
every function (that actually uses sone stack space). |If there is

i nsufficient space avail able then either the function
@amp{__rt_stkovf_split_small} or @anp{__rt_stkovf_split_big} will be
cal l ed, dependi ng upon the anount of stack space required. The run tinme
systemis required to provide these functions. The default is
@ption{-mo-apcs-stack-check}, since this produces snaller code.

@ not currently inplenmented

@tem - mapcs-fl oat

@pi ndex mapcs-f| oat

Pass floating point argunments using the float point registers. This is
one of the variants of the APCS@ This option is recomended if the
target hardware has a floating point unit or if a lot of floating point
arithmetic is going to be performed by the code. The default is
@ption{-mo-apcs-float}, since integer only code is slightly increased in
size if @ption{-nmapcs-float} is used.

@ not currently inplenented

@tem - mapcs-reentrant

@pi ndex mapcs-reentrant

Cenerate reentrant, position independent code. The default is
@ption{-mo-apcs-reentrant}.

@nd ignore

@tem -nt hunb-i nt erwor k
@pi ndex nt hunb-i nt erwork
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9001 Generate code which supports calling between the ARM and Thunb

9002 instruction sets. Wthout this option the two instruction sets cannot
9003 be reliably used inside one program The default is

9004 @ption{-mo-thunb-interwork}, since slightly larger code is generated
9005 when @ption{-nthunb-int erwork} is specified.

9007 @tem -mo-sched- prol og

9008 @pi ndex mo- sched- prol og

9009 Prevent the reordering of instructions in the function prolog, or the
9010 nerging of those instruction with the instructions in the function’s
9011 body. This neans that all functions will start with a recogni zabl e set
9012 of instructions (or in fact one of a choice froma snall set of

9013 different function prologues), and this information can be used to
9014 locate the start if functions inside an executable piece of code. The
9015 default is @ption{-nsched-prolog}.

9017 @tem -nfl oat-abi =@ar { nane}

9018 @pi ndex nfl oat - abi

9019 Specifies which floating-point ABI to use. Perm ssible values
9020 are: @anp{soft}, @anp{softfp} and @anp{hard}.

9022 Speci fying @anp{soft} causes GCC to generate output containing

9023 library calls for floating-point operations.

9024 @anp{softfp} allows the generation of code using hardware floating-point
9025 instructions, but still uses the soft-float calling conventions.

9026 @anp{ hard} al | ows generation of floating-point instructions

9027 and uses FPU-specific calling conventions.

9029 Using @ption{-nfloat-abi=hard} with VFP coprocessors is not supported.
9030 Use @ption{-nfloat-abi=softfp} with the appropriate @ption{-nfpu} option
9031 to allow the conpiler to generate code that makes use of the hardware
9032 fl oati ng-point capabilities for these CPUs.

9034 The default depends on the specific target configuration. Note that
9035 the hard-float and soft-float ABls are not |ink-conpatible; you nust
9036 conpile your entire programw th the same ABlI, and link with a

9037 conpatible set of libraries.

9039 @tem -nhard-fl oat
9040 @pi ndex nhard-fl oat
9041 Equival ent to @ption{-nfl oat-abi=hard}.

9043 @tem -nsoft-fl oat
9044 @pi ndex nsoft-fl oat
9045 Equival ent to @ption{-nfl oat-abi=soft}.

9047 @tem-mittle-endi an

9048 @pi ndex nlittle-endian

9049 Cenerate code for a processor running in little-endian node.
9050 the default for all standard configurations.

This is

9052 @t em - nbi g- endi an

9053 @pi ndex nbi g- endi an

9054 Cenerate code for a processor running in big-endian node;
9055 to conpile code for a little-endian processor.

the default is

9057 @tem -mwrds-little-endian

9058 @pi ndex mwrds-1little-endian

9059 This option only applies when generating code for big-endian processors.
9060 Cenerate code for a little-endian word order but a big-endian byte

9061 order. That is, a byte order of the form @anp{32107654}. Note: this
9062 option should only be used if you require conpatibility with code for
9063 bi g- endi an ARM processors generated by versions of the conpiler prior to
9064 2. 8.

9066 @tem -ncpu=@ar { nane}
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9067
9068
9069
9070
9071
9072
9073
9074
9075
9076
9077
9078
9079
9080
9081
9082
9083
9084
9085
9086
9087
9088
9089
9090

9092
9093
9094
9095
9096
9097
9098
9099
9100
9101

9103
9104
9105
9106
9107
9108
9109
9110
9111
9112
9113
9114

9116
9117
9118
9119
9120
9121
9122
9123
9124
9125
9126
9127

9129
9130

9132

@pi ndex nctpu
Thi s specifies the nane of the target ARM processor. GCC uses this nane
to determ ne what kind of instructions it can emt when generating

assenbly code. Permssible nanes are: @anp{arnR}, @anp{arn250},
@anmp{arnB}, @anmp{arnb}, @anp{arn60}, @anp{arn600}, @anp{arnbl0},
@anp{arnb620}, @anp{arnv}, @anp{arnvn}, @anp{arnvd}, @anp{arnvdn},
@amp{arnvdi}, @anp{arnvdm }, @anp{arn¥0}, @anp{arnv00},
@anp{arnv00i }, @anp{arnv10}, @anp{arnv1l0c}, @anp{arnv100},

@anp{ ar nv20},

@anp{ ar n7500}, @anp{arnv500fe}, @anp{arnvtdnm }, @anp{arnvtdm -s},
@anmp{arnv10t}, @anp{arnv20t}, @anp{arnv40t},

@anp{strongarn}, @anp{strongarnll0}, @anp{strongarnll00},

@anp{strongarnm110},
@ampf{arnm}, @anmp{arnmde}, @anp{arnd20},

@anmp{arnB}, @anp{arnB10},
@anmp{arnm20t}, @anp{arnd22t}, @anp{arnb46e-s}, @anp{arnb66e-s},

@anmp{ar nD68e-s}, @anp{arnb26ej-s}, @anp{arnP40t}, @anp{arndtdm },
@anp{armOtdm }, @anp{arnl020t}, @anp{arnl026ej-s},

@anp{ar mOe}, @anp{arm020e}, @anp{arnl022e},

@anmp{arnl136j -s}, @anp{armll36jf-s}, @anp{npcore}, @anp{npcorenovfp},

@anp{arm 156t 2-s}, @anp{arnmll76jz-s},
@anp{cortex-a8}, @anp{cortex-a9},
@amp{cortex-r4}, @anp{cortex-raf},
@anmp{cortex-nl},

@amp{ xscal e}, @anp{i wmxt},

@anp{ar nlL176j zf - s},
@anmp{ cortex-nB},
@anmp{ep9312}.

@anp{i wmxt 2},

@tem -ntune=@ar { nane}

@pi ndex ntune

This option is very simlar to the @ption{-ncpu=} option, except that
instead of specifying the actual target processor type, and hence
restricting which instructions can be used, it specifies that GCC shoul d
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

w || generate based on the cpu specified by a @ption{-ncpu=} option.
For sone ARM i npl enentations better performance can be obtai ned by using
this option.

@tem - mar ch=@ar { nane}

@pi ndex march

Thi s specifies the name of the target ARM architecture. GCC uses this
nane to determ ne what kind of instructions it can enmt when generating
assenbly code. This option can be used in conjunction with or instead
of the @ption{-nctpu=} option. Pernissible names are: @anp{arnv2},

@anmp{arm/2a}, @anp{arnv3d}, @anp{arnmv3n}, @anp{arnv4}, @anp{arnvit},
@anmp{arm/5}, @anmp{arnv5t}, @anp{arnv5e}, @anp{arnv5te},
@anmp{arnve}, @anmp{arnv6j},

@anp{ ar nv6t 2}, @anp{arr'rvez}, @anp{arnv6zk}, @anp{arnm6-nt,
@amp{arnv7}, @anp{arrw?—a}, @anmp{armv7-r}, @anp{arm7-nt,

@anmp{i wmxt}, @anp{iwmxt2}, @anp{ep9312}.

@tem -nf pu=@ar { nane}

@tenx -nfpe=@ar{nunber}

@tenx -nfp=@ar{nunber}

@pi ndex nf pu

@pi ndex nf pe

@pi ndex nfp

Thi s specifies what floating point hardware (or hardware enul ation) is

avail able on the target. Perm ssible nanes are: @anp{fpa}, @anmp{fpe2},
@anp{fpe3d}, @anmp{maverick}, @anp{vfp}, @anp{vfpv3}, @anp{vfpv3-di6} and
@anp{ neon}. @ption{-nfp} and @pti on{—m‘pe}

for conpatibility

are synonyns for @ption{-nfpu}=@anp{fpe} @ar{nunber},
with ol der versions of GCC@

If @ption{-nsoft-float} is specified this specifies the format of
floating point values.

@tem -nstructure-size-boundary=@ar{n}
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9133
9134
9135
9136
9137
9138

9140
9141
9142
9143
9144

9146
9147
9148
9149
9150

9152
9153
9154
9155
9156
9157
9158
9159
9160

9162
9163
9164
9165
9166
9167
9168
9169
9170
9171

9173
9174
9175
9176
9177
9178

9180
9181
9182
9183
9184
9185

9187
9188
9189
9190

9192
9193
9194
9195
9196
9197
9198

@pi ndex nstructure-size-boundary

The size of all structures and unions wll
of the nunber of bits set by this option. Permssible values are 8, 32
and 64. The default value varies for different tool chains. For the COFF
targeted tool chain the default value is 8. A value of 64 is only allowed
if the underlying ABlI supports it.

be rounded up to a nultiple

Speci fying the |arger nunber can produce faster, more efficient code, but
can al so increase the size of the program Different values are pot entlaIIy
inconpati ble. Code conpiled with one val ue cannot necessarily expect to
work with code or libraries conpiled with another value, if they exchange

i nformation using structures or unions.

@tem -nabort-on-noreturn

@pi ndex mabort-on-noreturn

Cenerate a call to the function @ode{abort} at the end of a
@ode{noreturn} function. It will be executed if the function tries to
return.

@tem-nlong-calls

@tenx -mo-1long-calls

@pi ndex m ong-calls

@pi ndex mo-1ong-calls

Tell's the conpiler to performfunction calls by first |oading the
address of the function into a register and then performing a subroutine
call on this register. This switch is needed if the target function
will lie outside of the 64 megabyte addressing range of the offset based
version of subroutine call instruction.

Even if this switch is enabled, not all function calls will be turned
into long calls. The heuristic is that static functions, functions

whi ch have the @anp{short-call} attribute, functions that are inside
the scope of a @anp{#pragma no_l ong_cal |ls} directive and functions whose
definitions have already been conpiled within the current conpilation
unit, will not be turned into long calls. The exception to this rule is
that weak function definitions, functions with the @anp{l ong-call}
attribute or the @anp{section} attribute, and functions that are within
the scope of a @anp{#pragma |long_calls} directive, will always be
turned into long calls.

This feature is not enabled by default. Specifying
@ption{-mo-long-calls} will restore the default behavior, as wll
placing the function calls within the scope of a @anp{#pragna
long_calls_off} directive. Note these sw tches have no effect on how
the conpiler generates code to handl e function calls via function

poi nters.

@tem - nsi ngl e- pi c- base

@pi ndex nsi ngl e- pi c- base

Treat the register used for PIC addressing as read-only, rather than
loading it in the prologue for each function. The run-tinme systemis
responsible for initializing this register with an appropriate val ue
bef ore execution begins.

@tem -npic-register=@ar{reg}

@pi ndex npic-register

Specify the register to be used for PIC addressing.
unl ess stack-checking is enabl ed, when RO is used.

The default is R1O

@tem-ntirrus-fix-invalid-insns

@pi ndex ntirrus-fix-invalid-insns

@pi ndex mo-cirrus-fix-invalid-insns

Insert NOPs into the instruction streamto in order to work around
problems with invalid Maverick instruction conbinations. This option
is only valid if the @ption{-ncpu=ep9312} option has been used to
enabl e generation of instructions for the GCirrus Maverick floating
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9199 point co-processor. This option is not enabled by default, since the
9200 problemis only present in older Maverick inplenmentations. The default

9201
9202

9204
9205
9206
9207

9209
9210
9211
9212
9213
9214
9215
9216
9217
9218
9219

9221
9222
9223
9224
9225

9227
9228
9229
9230
9231
9232
9233

9235
9236
9237
9238
9239

9241
9242
9243
9244
9245

9247
9248
9249
9250
9251
9252

9254
9255
9256
9257
9258
9259

9261
9262
9263
9264

can be re-enabl ed by use of the @ption{-mo-cirrus-fix-invalid-insns}
switch.

@tem - npoke- functi on- nanme

@pi ndex npoke-function-nane

Wite the name of each function into the text section, directly

precedi ng the function prologue. The generated code is simlar to this:

@nmal | exanpl e
to

.ascii
.align

"arm poke_function_nane", 0

tl

.word OxffO000000 + (t1 - tO)
arm poke_function_nanme

nov ip, sp

stnfd sp!, @fp, ip, Ir,
fp, ip, #4

pc@
sub
@nd snal | exanpl e

Wien perform ng a stack backtrace, code can inspect the value of
@ode{pc} stored at @ode{fp + 0}. |If the trace function then |ooks at
| ocation @ode{pc - 12} and the top 8 bits are set, then we know that
there is a function name enbedded | nmedi ately preceding this |ocation
and has | ength @ode{((pc[-3]) & Oxff000000)}.

@tem -nt hunb

@pi ndex nt hunb

Generate code for the Thumb instruction set.
use the 32-bit ARMinstruction set.

This option automatically enables either 16-bit Thunb-1 or

m xed 16/32-bit Thunb-2 instructions based on the @ption{-ncpu=@ar{nane}}
and @ption{-march=@ar{nane}} options.

The default is to

@tem -ntpcs-frame

@pi ndex ntpcs-frame

Cenerate a stack franme that is conpliant with the Thunb Procedure Call
Standard for all non-leaf functions. (A leaf function is one that does
not call any other functions.) The default is @ption{-mo-tpcs-frane}.

@tem -ntpcs-1eaf-frame

@pi ndex ntpcs-1eaf-franme

Cenerate a stack franme that is conpliant with the Thunb Procedure Call
Standard for all leaf functions. (A leaf function is one that does

not call any other functions.) The default is @ption{-mo-apcs-|eaf-frane}.

@tem -ntal | ee-super-interworki ng
@pi ndex nctal | ee-super-interworking

Gves all externally visible functions in the file being conpiled an ARM
instruction set header which switches to Thunb node before executing the
rest of the function. This allows these functions to be called from

non-i nt erwor ki ng code.

@tem -nctal | er-super-interworking

@pi ndex ntal | er-super-interworki ng

Allows calls via function pointers (including virtual functions) to
execute correctly regardl ess of whether the target code has been
conpiled for interworking or not. There is a small overhead in the cost
of executing a function pointer if this option is enabled.

@tem -nt p=@ar { nane}
@pi ndex ntp

Speci fy the access nodel
nodel s are @ption{soft},

The valid
_read_tp},

for the thread | ocal storage pointer.
whi ch generates calls to @ode{__aeabi
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9265
9266
9267
9268

9270
9271
9272
9273
9274
9275

9277

9279
9280
9281

9283

9285
9286
9287
9288

9290
9291
9292

9294
9295
9296
9297

9299
9300

9302
9303

9305
9306
9307

9309
9310
9311

9313
9314
9315
9316

9318
9319
9320
9321

9323
9324
9325
9326
9327

9329
9330

@ption{cpl5}, which fetches the thread pointer from @ode{cpl5} directly
(supported in the arnbk architecture), and @ption{auto}, which uses the
best available nethod for the sel ected processor. The default setting is
@ption{auto}.

@tem -mwrd-rel ocations

@pi ndex mword-rel ocati ons

Only generate absolute relocations on word sized values (i.e. R ARM ABS32).
This i's enabled by default on targets (udinux, SynbianGS) where the runtine
| oader inposes this restriction, and when @ption{-fpic} or @ption{-fPl C
is specified.

@nd table

@ode AVR Options
@ubsection AVR Options
@i ndex AVR Options

These options are defined for AVR inpl enentations:

@abl e @cct abopt

@tem - mrcu=@ar { ncu}

@pi ndex mmrctu

Specify ATMEL AVR instruction set or MCU type.

Instruction set avrl is for the mniml AVR core, not supported by the C
conpiler, only for assenbler prograns (MCU types: at90s1200, attinyl0,
attinyll, attinyl2, attinyl5, attiny28).

Instruction set avr2 (default) is for the classic AVR core with up to
8K program nenory space (MCU types: at90s2313, at90s2323, attiny22,
at 90s2333, at 90s2343, at 90s4414, at90s4433, at90s4434, at90s8515,

at 90c8534, at 90s8535) .

Instruction set avr3 is for the classic AVR core with up to 128K program
nmenory space (MCU types: atnmegalO3, atnmega603, at43usb320, at76c711).

Instruction set avr4 is for the enhanced AVR core with up to 8K program
menory space (MCU types: atnmega8, atnega83, atnega8b).

Instruction set avr5 is for the enhanced AVR core with up to 128K program
nenory space (MCU types: atnegal6, atnegal6l, atnegal63, atnega32,
at mega64, atnmegal28, at43usb355, at94k).

@tem -nmsi ze
@pi ndex nsi ze
Qutput instruction sizes to the asmfile.

@tem-mo-interrupts

@pi ndex mMo-interrupts

Generated code is not conpatible with hardware interrupts.
Code size will be smaller.

@tem -ntal | - prol ogues

@pi ndex nctal | - prol ogues

Functions prol ogues/ epi | ogues expanded as cal l
subroutines. Code size wll be smaller.

to appropriate

@tem -mmo-tabl ej unp

@pi ndex mmo-t abl ej unp

Do not generate tabl ejunp insns which sonetines increase code size.
The option is now deprecated in favor of the equival ent
@ption{-fno-junp-tabl es}

@tem -ntiny-stack
@pi ndex ntiny-stack

at mega323,
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9331

9333
9334
9335
9336
9337
9338
9339
9340

9342
9343
9344

9346
9347
9348
9349
9350
9351
9352
9353
9354
9355
9356
9357
9358
9359
9360
9361
9362
9363
9364
9365
9366

9368
9369
9370
9371
9372
9373

9375
9376
9377
9378
9379
9380
9381

9383
9384
9385
9386
9387
9388
9389

9391
9392
9393
9394
9395

Change only the low 8 bits of the stack pointer.

@tem-mnt8

@pi ndex nint8

Assune int to be 8 bit integer. This affects the sizes of all types: A
char will be 1 byte, anint will be 1 byte, an long will be 2 bytes

and long long will be 4 bytes. Please note that this option does not

conply to the C standards, but it will provide you with smaller code
si ze.

@nd table

@ode Bl ackfin Options

@ubsection Bl ackfin Options
@i ndex Bl ackfin Options

@ abl e @cct abopt
@tem -ntpu= @'ar{cpu}@{[}— @ar{sirevisiontf@{]}
@pi ndex ncpu=

Speci fies the nane of the target Bl ackfin processor. Currently, @ar{cpu}
can be one of @anp{bf512}, @anp{bf514}, @anp{bf516}, @anp{bf518},
@anp{ bf 522}, @anp{bf523}, @anp{bf524}, @anp{bf525}, @anmp{bf526},
@anp{ bf 527}, @anp{bf531}, @anp{bf532}, @anp{bf533},

@anp{ bf 534}, @anp{bf536}, @anp{bf537}, @anp{bf538}, @anp{bf539},
@anmp{ bf 542}, @anp{bf544}, @anp{bf547}, @anp{bf548}, @anp{bf549},
@anp{ bf 561} .

The optional @ar{sirevision} specifies the silicon revision of the target

Bl ackfin processor. Any workarounds available for the targeted silicon revision
will be enabled. |If @ar{sirevision} is @anp{none}, no workarounds are enabl ed
If @ar{sirevision} is @anp{any}, all workarounds for the targeted processor

wi |l be enabled. The @ode{_SI LI CON_REVISION__} macro is defined to two
hexadeci mal digits representing the major and m nor nunbers in the silicon
revision. |If @ar{sirevision} is @anp{none}, the @ode{__SILI CON_REVI SI ON__}
is not defined. If @ar{sirevision} is @anp{any}, the
@ode{__SILICON.REVISION__} is defined to be @ode{Oxffff}.

If this optional @ar{sirevision} is not used, GCC assumes the |atest known
silicon revision of the targeted Bl ackfin processor.

Support for @anp{bf561} is inconplete. For @anp{bf561},

Only the processor nacro is defined.

W thout this option, @anp{bf532} is used as the processor by default.

The correspondi ng predefined processor nmacros for @ar{cpu} is to

be defined. And for @anp{bfin-elf} toolchain, this causes the hardware BSP
provided by libgloss to be linked in if @ption{-nsin} is not given.

@tem-nmsim

@pi ndex nmsim

Specifies that the programwi |l be run on the sinulator.
the sinulator BSP provided by |ibgloss to be linked in.
has effect only for @anp{bfin-elf} toolchain.

Certain other options, such as @ption{-nid-shared-library} and
@ption{-nfdpic}, inply @ption{-nsint.

@tem -nonit-|eaf-frame-pointer

@pi ndex nonit-| eaf-frame-pointer

Don’t keep the frame pointer in a register for |eaf functions. This
avoi ds the instructions to save, set up and restore frame pointers and
makes an extra register avail able in leaf functions. The option
@ption{-fomt-frame-pointer} renpves the frame pointer for all
whi ch m ght nmeke debuggi ng harder.

Thi s causes
Thi s option

functions

@tem - mspecl d- anomal y

@pi ndex nspecl d- anonal y

When enabl ed, the conpiler will ensure that the generated code does not
contain specul ative |oads after junp instructions. |If this option is used,
@ode{__WORKAROUND SPECULATI VE_LOADS} is defi ned.
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@tem - mo- specl d- anonal y
@pi ndex mo- specl d- anomal y
Don’t generate extra code to prevent specul ative |oads from occurring.

@tem -ntsync-anonal y

@pi ndex ntsync-anomal y

When enabl ed, the conpiler will ensure that the generated code does not
contain CSYNC or SSYNC instructions too soon after conditional branches.
If this option is used, @ode{__WORKAROUND_SPECULATI VE_SYNCS} is defi ned.

@tem - mo- csync- anonal y

@pi ndex mMmo- csync- anonal y

Don’t generate extra code to prevent CSYNC or SSYNC instructions from
occurring too soon after a conditional branch.

@tem -nl ow 64k

@pi ndex m ow 64k

Wien enabl ed, the conpiler is free to take advantage of the know edge t hat
the entire programfits into the | ow 64k of menory.

@tem -mo- | ow 64k

@pi ndex mo- | ow 64k

Assune that the programis arbitrarily large. This is the default.

@tem -nst ack-check-11

@pi ndex mstack-check-11

Do stack checking using information placed into L1 scratchpad nmenory by the
udinux kernel.

@tem -md-shared-1ibrary

@pi ndex m d-shared-library

Cenerate code that supports shared libraries via the library |D method.
This allows for execute in place and shared libraries in an environment
wi thout virtual menory managenment. This option inplies @ption{-fPlIC}.
Wth a @anp{bfin-elf} target, this option inplies @ption{-nsin}.

@tem -mo-id-shared-library

@pi ndex mo-id-shared-library

Cenerate code that doesn't assune |D based shared |ibraries are being used.
This is the default.

@tem -nleaf-id-shared-library

@pi ndex ml eaf-id-shared-library

Cenerate code that supports shared libraries via the library ID nethod,

but assunes that this library or executable won't |ink against any other
IDdshaIrled libraries. That allows the conpiler to use faster code for junps
and calls.

@tem -mo-1|eaf-id-shared-library

@pi ndex mo- | eaf-id-shared-library

Do not assune that the code being conpiled won't |ink against any |ID shared
libraries. Slower code will be generated for junp and call insns.

@tem -nshared-library-id=n

@pi ndex nshared-library-id

Specified the identification nunber of the |ID based shared |ibrary being
conpil ed. Specifying a value of 0 will generate nobre conpact code, specifying
other values will force the allocation of that nunber to the current

library but is no nore space or tine efficient than omitting this option.

@tem - nsep-dat a

@pi ndex nsep-data

Generate code that allows the data segment to be located in a different
area of menory fromthe text segnent. This allows for execute in place in
an environnment without virtual nenory managenent by elimnating rel ocations
agai nst the text section.
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@tem - mo- sep- dat a

@pi ndex mmo- sep-data

Generate code that assunes that the data segment follows the text segnent.
This is the default.

@tem-nlong-calls

@tenx -mo-1long-calls

@pi ndex mong-calls

@pi ndex mo-1ong-calls

Tells the conpiler to performfunction calls by first |oading the
address of the function into a register and then performing a subroutine
call on this register. This switch is needed if the target function
will lie outside of the 24 bit addressing range of the offset based
version of subroutine call instruction.

This feature is not enabled by default. Specifyin
@ption{-mo-long-calls} will restore the default behavior. Note these
sw t ches have no effect on how the conpiler generates code to handl e
function calls via function pointers.

@tem-nfast-fp

@pi ndex nfast-fp

Link with the fast floating-point library. This library rel axes sone of
the | EEE floating-point standard’ s rules for checking I nputs against
Not - a- Nunber (NAN), in the interest of performance.

@tem -minline-plt

@pi ndex mnline-plt

Enabl e inlining of PLT entries in function calls to functions that are
not known to bind locally. It has no effect w thout @ption{-nfdpic}.

@tem-mmul ticore

@pi ndex mmulticore

Bui | d standal one application for nulticore Blackfin processor.
start files and link scripts will be used to support nulticore.
This option defines @ode{__BFIN MULTICORE}. It can only be used with
@ption{-ncpu=bf561@{[}- @ar{sirevisi on}@{]}} It can be used with
@ption{-ncorea} or @ption{-ncoreb}. If it's used without
@ption{-ntorea} or @ption{-ncoreb}, single application/dual core
progranning nodel is used. In this m)del the main function of Core B
shoul d be named as coreb_main. If it’'s used with @ption{-nctorea} or
@ption{-ncoreb}, one application per core progranm ng nodel is used.
If this option is not used, single core application progranm ng

nodel is used.

Pr oper

@tem -ntorea

@pi ndex ntorea

Bui | d standal one application for Core A of BF561 when using

one application per core progranmm ng nodel . Proper start files

and link scripts will be used to support Core A This option

defines @ode{__BFIN_COREA}. It nust be used with @ption{-nmmulticore}.

@tem -ntoreb

@pi ndex ntoreb

Bui | d standal one application for Core B of BF561 when using

one application per core progranmm ng nodel. Proper start files
and link scripts will be used to support Core B. This option
defines @ode{__BFIN COREB}. When this option is used, coreb_nain
shoul d be used instead of main. It nust be used with
@ption{-nmmulticore}.

@tem -nmsdram

@pi ndex nmsdram

Bui | d standal one application for SDRAM Proper start files and
link scripts will be used to put the application into SDRAM
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Loader should initialize SDRAM before | oading the application
into SDRAM This option defines @ode{__BFI N_SDRAM .

@tem-micplb

@pi ndex mcplb

Assune that |1CPLBs are enabled at runtinme. This has an effect on certain
anonal y wor karounds. For Linux targets, the default is to assune | CPLBs
are enabl ed; for standal one applications the default is off.

@nd table

@ode CRI'S Options
@ubsection CRIS Options
@index CRI'S Options

These options are defined specifically for the CRIS ports.

@abl e @cct abopt

@tem - march=@ar{architecture-type}

@tenx -ncpu=@ar{architecture-type}

@pi ndex march

@pi ndex nctpu

Cenerate code for the specified architecture. The choices for
@ar{architecture-type} are @anp{v3}, @anp{v8} and @anp{v10} for
respectively ETRAX@{ }4, ETRAX@{ }100, and ETRAX@{ }100@{ }LX@
Default is @anp{v0} except for cris-axis-linux-gnu, where the default is
@anmp{v10}.

@tem -ntune=@ar{architecture-type}

@pi ndex ntune

Tune to @ar{architecture-type} everything applicable about the generated
code, except for the ABI and the set of available instructions. The

choi ces for @ar{architecture-type} are the sanme as for
@ption{-march=@ar{architecture-type}}.

@tem - nmax- st ack-frame=@ar{ n}
@pi ndex nmax- st ack-franme
Wwarn when the stack frame of a function exceeds @ar{n} bytes.

@tem -netrax4

@tenx -netrax100

@pi ndex netrax4

@pi ndex metrax100

The options @ption{-nmetrax4} and @ption{-nmetrax100} are synonyns for
@ption{-march=v3} and @ption{-march=v8} respectively.

@t em - nmmul - bug- wor kar ound

@tenx -mo- nmul - bug-wor kar ound

@pi ndex nmul - bug- wor kar ound

@pi ndex mo- nul - bug- wor kar ound

Work around a bug in the @ode{nul s} and @ode{nulu} instructions for CPU
nodel s where it applies. This option is active by defaul t.

@tem - npdebug

@pi ndex npdebug

Enabl e CRI S-specific verbose debug-related information in the assenbly
code. This option also has the effect to turn off the @anp{#NO_APP}
formatted-code indicator to the assenbl er at the begi nning of the
assenbly file.

@tem-ntc-init

@pi ndex ncc-init

Do not use condition-code results from previous instruction; always emt
conpare and test instructions before use of condition codes.

@tem -mmo-side-effects
@pi ndex mo-si de-effects
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Do not emit instructions with side-effects in addressing nodes other than
post-i ncrenent .

@tem -nstack-align

@tenx -mo-stack-align

@tenx -ndata-align

@tenx -mo-data-align

@tenx -nconst-align

@tenx -mo-const-align

@pi ndex mnstack-align

@pi ndex mmo- st ack-align

@pi ndex ndat a-align

@pi ndex mo-dat a-align

@pi ndex nconst-align

@pi ndex mmo-const-align

These options (no-options) arranges (elimnnate arrangenents) for the
stack-frane, individual data and constants to be aligned for the maxi num
singl e data access size for the chosen CPU nbdel. The default is to
arrange for 32-bit alignnent. ABI details such as structure |layout are
not affected by these options.

@tem-nB2-bit

@tenx -ml6-bit

@tenx -nB-bit

@pi ndex nB2-bit

@pi ndex ml6- bit

@pi ndex nB-bit

Simlar to the stack- data- and const-align options above, these options
arrange for stack-frame, witable data and constants to all be 32-bit,
16-bit or 8-bit aligned. The default is 32-bit alignnent.

@tem - mo- prol ogue- epi | ogue

@tenx -nprol ogue-epil ogue

@pi ndex mmo- prol ogue- epi | ogue

@pi ndex nprol ogue- epi | ogue

Wth @ption{-mo-prol ogue-epilogue}, the normal function prol ogue and
epi l ogue that sets up the stack-frane are omtted and no return
instructions or return sequences are generated in the code. Use this
option only together with visual inspection of the conpiled code: no
war ni ngs or errors are generated when call-saved regi sters nust be saved,
or storage for local variable needs to be allocated.

@tem - mo- got pl t

@tenx -ngotplt

@pi ndex mmo- got pl t

@pi ndex ngot pl t

Wth @ption{-fpic} and @ption{-fPIC}, don't generate (do generate)
instruction sequences that | oad addresses for functions fromthe PLT part
of the GOT rather than (traditional on other architectures) calls to the
PLT@ The default is @ption{-ngotplt}.

@tem -nel f

@pi ndex nel f

Legacy no-op option only recognized with the cris-axis-elf and
cris-axis-linux-gnu targets.

@tem -nlinux
@pi ndex m i nux
Legacy no-op option only recognized with the cris-axis-linux-gnu target.

@tem-sim

@pi ndex sim

This option, recognized for the cris-axis-elf arranges

to link with input-output functions froma sinmulator library. Code,
initialized data and zero-initialized data are allocated consecutively.
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@tem -sinR

@pi ndex sin?

Li ke @ption{-sin}, but pass linker options to locate initialized data at
0x40000000 and zero-initialized data at 0x80000000.

@nd table

@ode CRX Options
@ubsecti on CRX Options
@i ndex CRX Options

These options are defined specifically for the CRX ports.
@abl e @cct abopt

@tem -nmac

@pi ndex nmmac

Enabl e the use of multiply-accunmulate instructions. Disabled by default.
@tem - npush- ar gs

@pi ndex npush-args

Push instructions will be used to pass outgoing argunents when functions
are call ed. Enabl ed by default.

@nd table

@ode Darwi n Options
@ubsection Darwin Options
@i ndex Darwi n options

These options are defined for all architectures running the Darwi n operating
system

FSF GCC on Darwi n does not create ‘‘fat’’ object files; it will create
an object file for the single architecture that it was built to
target. Apple’'s GCC on Darwin does create ‘‘fat’’ files if multiple
@ption{-arch} options are used; it does so by running the conpiler or
linker multiple times and joining the results together with
@ile{lipo}.

The subtype of the file created (like @anp{ppc7400} or @anp{ppc970} or
@arrp{|686}) is determned by the flags that specify the |ISA

that GCC is targetting, |ike @ption{-nctpu} or @ption{-march}. The
@ption{-force_cpusubtype_ALL} option can be used to override this.

The Darwin tools vary in their behavior when presented with an | SA

m smatch. The assenbler, @ile{as}, will only pernmit instructions to
be used that are valid for the subtype of the file it is generating,
SO0 you cannot put 64-bit instructions in an @anp{ppc750} object file.
The linker for shared libraries, @ile{/usr/bin/libtool}, will fail
and print an error if asked to create a shared library with a less
restrictive subtype than its input files (for instance, trying to put
a @anp{ppc970} object file in a @anp{ppc7400} library). The |inker
for executables, @ile{ld}, will quietly give the executable the nost
restrictive subtype of any of its input files.

@abl e @cct abopt

@tem -F@ar{dir}

@pi ndex F

Add the franework directory @ar{dir} to the head of the list of
directories to be searched for header files. These directories are
interl eaved with those spemfled by @ption{-1} options and are
scanned in a left-to-right order

A framework directory is a directory with frameworks init. A
framework is a directory with a @anp{"Headers"} and/or
@anp{"PrivateHeaders"} directory contained directly in it that ends
in @anp{".franework"}. The name of a framework is the name of this
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directory excluding the @anp{".framework"}. Headers associated with
the framework are found in one of those two directories, with
@anp{"Headers"} being searched first. A subframework is a framework
directory that is in a framework’s @anp{"Frameworks"} directory.

I ncl udes of subframework headers can only appear in a header of a
framework that contains the subframework, or in a sibling subfranmework
header. Two subfranmeworks are siblings if they occur in the sane
framework. A subframework should not have the same name as a
framework, a warning will be issued if this is violated. Currently a
subf ramewor k cannot have subframeworks, in the future, the nmechani sm
may be extended to support this. The standard franeworks can be found
in @anp{"/Systeni Library/Frameworks"} and

@anp{"/Li brary/ Franewor ks"} An exanpl e include | ooks I|ike

@ode{#i ncl ude <Franmewor k/ header. h>}, where @anp{Franework} denotes
the nane of the framework and header.h is found in the

@amp{"Privat eHeaders"} or @anp{"Headers"} directory.

@tem -iframework@ar{dir}

@pi ndex i framewor k

Like @ption{-F} except the directory is a treated as a system
directory. The nain difference between this @ption{-iframework} and
@ption{-F} is that with @ption{-iframework} the conpiler does not
war n about constructs contained within header files found via
@ar{dir}. This optionis valid only for the C famly of |anguages.

@tem -gused

@pi ndex gused

Em t debugging information for synbols that are used. For STABS
debugging format, this enables @ption{-felimi nate-unused-debug-synbol s}.
This I's by default ON@

@tem -gfull
@pi ndex gfull
Emt debugging information for all synmbols and types.

@tem - nmacosx- ver si on-m n=@ar { ver si on}
The earliest version of MacOS X that this executable will run on

is @ar{version}. Typical values of @ar{version} include @ode{10. 1},
@ode{10. 2}, and @ode{10. 3. 9}.

If the conpiler was built to use the systenmis headers by default,

then the default for this option is the systemversion on which the

conpiler is running, otherwi se the default is to make choi ces which
are conpatible with as nany systens and code bases as possible.

@tem -nkernel

@pi ndex nker nel

Enabl e kernel devel opnent node. The @ption{-nkernel} option sets
@ption{-static}, @ption{-fno-conmon}, @ption{-fno-cxa-atexit},
@ption{-fno-exceptions}, @ption{-fno-non-call-exceptions},
@ption{-fappl e-kext}, @)pti on{-fno-weak} and @ption{-fno- reti } where
applicable. This node al so sets @ption{-mo-altivec},
@ption{-nmsoft-float}, @ption{-fno-builtin} and
@ption{-nlong-branch} for PowerPC targets.

@tem - none- byt e- bool

@pi ndex none- byt e- bool

Override the defaults for @anp{bool} so that @anp{sizeof (bool)==1}.
By default @anp{sizeof(bool)} is @anp{4} when conpiling for

Darwi n/ Power PC and @anp{1} when conpiling for Darwi n/x86, so this
option has no effect on x86.

@trong{Warning:} The @ption{-none-byte-bool} sw tch causes GCC
to generate code that is not binary conpatible with code generated
wi thout that switch. Using this switch may require reconpiling all
other nodules in a program including systemlibraries. Use this
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9793 switch to conformto a non-default data nodel . 9859 @tenx -multi_nodule
9860 @tenx -nultiply_defined
9795 @tem -nfi x-and-conti nue 9861 @tenx -nultiply_defined_unused
9796 @tenx -ffix-and-continue 9862 @tenx -noall _| oad
9797 @tenx -findirect-data 9863 @tenx -no_dead_strip_inits_and_terns
9798 @pi ndex nfi x-and-conti nue 9864 @tenx -nofixprebinding
9799 @pi ndex ffi x-and-continue 9865 @tenx -nonultidefs
9800 @pi ndex findirect-data 9866 @t enx -noprebind
9801 Cenerate code suitable for fast turn around devel opnent. Needed to 9867 @tenx -noseglinkedit
9802 enable gdb to dynamically | oad @ode{.o0} files into already running 9868 @tenx -pagezero_size
9803 prograns. @ption{-findirect-data} and @ption{-ffix-and-continue} 9869 @tenx -prebind
9804 are provided for backwards conpatibility. 9870 @tenx -prebind_all_twolevel _nodul es
9871 @tenx -private_bundle
9806 @tem -all _| oad 9872 @tenx -read_only_rel ocs
9807 @pi ndex all _I| oad 9873 @tenx -sectalign
9808 Loads all nenbers of static archive libraries. 9874 @tenx -sectobjectsynbols
9809 See nan |1 d(1) for nore information. 9875 @tenx -whyl oad
9876 @tenx -segladdr
9811 @tem -arch_errors_fatal 9877 @tenx -sectcreate
9812 @pi ndex arch_errors_fatal 9878 @tenx -sectobjectsynbols
9813 Cause the errors having to do with files that have the wong architecture 9879 @tenx -sectorder
9814 to be fatal. 9880 @tenx -segaddr
9881 @tenx -segs_read_only_addr
9816 @tem -bi nd_at_| oad 9882 @tenx -segs_read_wite_addr
9817 @pi ndex bind_at_| oad 9883 @tenx -seg_addr_table
9818 Causes the output file to be marked such that the dynamc |inker will 9884 @tenx -seg_addr_table_filenanme
9819 bind all undefined references when the file is | oaded or |aunched. 9885 @tenx -seglinkedit
9886 @tenx -segprot
9821 @tem -bundl e 9887 @tenx -segs_read_only_addr
9822 @pi ndex bundl e 9888 @tenx -segs_read_wite_addr
9823 Produce a Mach-o bundle format file. 9889 @tenx -single_nodul e
9824 See man I d(1l) for nore information. 9890 @tenx -static
9891 @tenx -sub_library
9826 @tem -bundl e_| oader @ar {execut abl e} 9892 @tenx -sub_unbrella
9827 @pi ndex bundl e_| oader 9893 @tenx -twol evel _nanespace
9828 This option specifies the @ar{executable} that will be |loading the build 9894 @tenx -unbrella
9829 output file being linked. See man Id(1) for nore information. 9895 @tenx -undefined
9896 @tenx -unexported_synbols_|ist
9831 @tem -dynanmiclib 9897 @tenx -weak_reference_m smat ches
9832 @pi ndex dynamiclib 9898 @t enx -what sl oaded
9833 When passed this option, GCC will produce a dynamic library instead of 9899 @pi ndex al | owabl e_cl i ent
9834 an execut abl e when linking, using the Darwin @il e{libtool} comand. 9900 @pi ndex client_nane
9901 @pi ndex conpatibility_version
9836 @tem -force_cpusubtype_ALL 9902 @pi ndex current_version
9837 @pi ndex force_cpusubtype_ ALL 9903 @pi ndex dead_strip
9838 This causes GCC s output file to have the @ar{ALL} subtype, instead of 9904 @pi ndex dependency-file
9839 one controlled by the @ption{-ncpu} or @ption{-march} option. 9905 @pi ndex dylib_file
9906 @pi ndex dylinker_install_name
9841 @tem-allowable_client @ar{client_nane} 9907 @pi ndex dynami c
9842 @tenx -client_nane 9908 @pi ndex exported_synbols_|i st
9843 @tenx -conpatibility_version 9909 @pi ndex filelist
9844 @tenx -current_version 9910 @pi ndex fl at_nanespace
9845 @tenx -dead_strip 9911 @pi ndex force_fl at_nanespace
9846 @tenx -dependency-file 9912 @pi ndex header pad_nmex_i nstal | _nanes
9847 @tenx -dylib_file 9913 @pi ndex i mage_base
9848 @tenx -dylinker_install_nane 9914 @pi ndex init
9849 @tenx -dynamic 9915 @pi ndex install _nane
9850 @tenx -exported_synbols_list 9916 @pi ndex keep_private_externs
9851 @tenx -filelist 9917 @pi ndex mul ti _nodul e
9852 @tenx -flat_nanespace 9918 @pi ndex nul tiply_defined
9853 @tenx -force_flat_nanespace 9919 @pi ndex nul tiply_defined_unused
9854 @tenx -headerpad_nex_i nstal | _nanes 9920 @pi ndex noal | _I oad
9855 @tenx -image_base 9921 @pi ndex no_dead_strip_inits_and_terns
9856 @tenx -init 9922 @pi ndex nof i xprebi ndi ng
9857 @tenx -install_nane 9923 @pi ndex nonul ti defs
9858 @tenx -keep_private_externs 9924 @pi ndex nopr ebi nd
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9925
9926
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9941
9942
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9957
9958
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9961
9962

9964
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9977
9978
9979

9981
9982

9984
9985
9986
9987
9988
9989
9990

@pi ndex nosegl i nkedit

@pi ndex pagezero_si ze

@pi ndex prebind

@pi ndex prebind_all_twol evel
@pi ndex private_bundl e

@pi ndex read_only_rel ocs
@pi ndex sectalign

@pi ndex sectobj ectsynbol s

i whyl oad

@pi ndex segladdr

@pi ndex sectcreate

@pi ndex sect obj ect synbol s
@pi ndex sectorder

@pi ndex segaddr

@pi ndex segs_read_only_addr
@pi ndex segs_read_write_addr
@pi ndex seg_addr_table

@pi ndex seg_addr_tabl e_fil ename

@pi ndex seglinkedit

@pi ndex segpr ot

@pi ndex segs_read_only_addr

@pi ndex segs_read_write_addr

@pi ndex singl e_nodul e

@pi ndex static

@pi ndex sub_library

@pi ndex sub_unbrella

@pi ndex twol evel _nanmespace

@pi ndex unbrella

@pi ndex undefi ned

@pi ndex unexported_synbol s_Iist

@pi ndex weak_ref erence_m smat ches

pi ndex what sl oaded

These options are passed to the Darwi n |inker.
describes themin detail.

@nd table

_nodul es

The Darwi n |inker man page

@ode DEC Al pha Options
@ubsection DEC Al pha Options

These @anp{-n} options are defined for the DEC Al pha inpl enentations:

@abl e @cct abopt

@tem-mmo-soft-float

@tenx -nsoft-float

@pi ndex mmo-soft-float

@pi ndex nsoft-fl oat

Use (do not use) the hardware floating-point instructions for
floating-point operations. \Wen @ption{-nsoft-float} is specified,
functions in @ile{libgcc.a} will be used to perform floating-point
operations. Unless they are replaced by routines that enul ate the

fl oati ng- poi nt operations, or conpiled in such a way as to call such
ermul ati ons routines, these routines will issue floating-point
operations. If you are conpiling for an Al pha w thout floating-point
ogerations, you nmust ensure that the library is built so as not to call
them

Note that Al pha inplenmentations w thout floating-point operations are
required to have floating-point registers.

@tem -nfp-reg

@tenx -mo-fp-regs

@pi ndex nfp-reg

@pi ndex mo-fp-regs

Cenerate code that uses (does not use) the floating-point register set.
@ption{-mo-fp-regs} inplies @ption{-nsoft-float}. If the floating-point
regi ster set is not used, floating point operands are passed in integer
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registers as if they were integers and floating-point results are passed

in @ode{$0} instead of @ode{$f0}. This is a non-standard calling sequence,
so any function with a floating-point argunent or return value called by code
conpil ed with @ption{-mo-fp-regs} nust also be conpiled with that

option.

A typical use of this option is building a kernel that does not use,
and hence need not save and restore, any floating-point registers.

@tem-m eee

@pi ndex m eee

The Al pha architecture inplenents floating-point hardware optim zed for
maxi mum performance. It Is nostly conpliant with the | EEE floating

poi nt standard. However, for full conpliance, software assistance is
required. This option generates code fully I|EEE conpliant code
@nph{except} that the @ar{inexact-flag} is not maintained (see bel ow).
If this option is turned on, the preprocessor macro @ode{_| EEE FP} is
defined during conpilation. The resulting code is less efficient but is
able to correctly support denormalized nunbers and exceptional |EEE

val ues such as not-a-nunber and plus/minus infinity. GQher A pha
conpilers call this option @ption{-ieee_w th_no_inexact}.

@tem-m eee-w th-inexact

@pi ndex m eee-with-inexact

This is |like @ption{-m eee} except the generated code al so maintains
the | EEE @ar{inexact-flag}. Turning on this option causes the
generated code to inplenent fully-conpliant |EEE math. In addition to
@ode{_| EEE_FP}, @ode{_| EEE FP_EXACT} is defined as a preprocessor
macro.  On sone Al pha inplenentations the resulting code may execute
significantly slower than the code generated by default. Since there is
very little code that depends on the @ar{inexact-flag}, you should
normal |y not specify this option. Oher Al pha conpilers call this
option @ption{-ieee_with_inexact}.

@tem -nfp-trap- node=@ar{trap-node}

@pi ndex nfp-trap-node

This option controls what floating-point related traps are enabl ed.

Gt her Al pha conpilers call this option @ption{-fptm @ar{trap-node}}.
The trap node can be set to one of four val ues:

@abl e @Ganp
@temn
This is the default (normal) setting.

The only traps that are enabl ed

are the ones that cannot be disabled in software (e.g., division by zero
trap).

@temu

In addition to the traps enabl ed by @anp{n}, underflow traps are enabl ed
as well.

@tem su

Li ke @anp{u}, but the instructions are marked to be safe for software
conpl etion (see Al pha architecture manual for details).

@tem sui

Li ke @anp{su}, but inexact traps are enabled as well.

@nd table

@tem -nf p- roundi ng- node=@ar { r oundi ng- node}

@pi ndex nf p-roundi ng- node

Sel ects the | EEE roundi ng node. O her Al pha conpilers call this option
@ption{-fprm @ar{roundi ng-node}}. The @ar{roundi ng- node} can be one
of :

@ abl e @anp

@temn
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10057
10058
10059

10061
10062

10064
10065

10067
10068
10069
10070
10071
10072
10073

10075
10076
10077
10078
10079
10080
10081
10082
10083

10085
10086
10087
10088

10090
10091
10092

10094
10095
10096
10097

10099
10100

10102
10103
10104
10105
10106
10107
10108
10109

10111
10112
10113
10114
10115
10116

10118
10119

10121
10122

Normal | EEE rounding node. Floating point nunbers are rounded towards

the nearest nachi ne nunber or towards the even machi ne nunber in case
of a tie.
@temm
Round towards minus infinity.
@temc
Chopped roundi ng node. Floating point nunbers are rounded towards zero.
@t emd

Dynami ¢ rounding nmbde. A field in the floating point control register
(@ar{fpcr}, see Al pha architecture reference manual) controls the

rounding node in effect. The Clibrary initializes this register for
roundi ng towards plus infinity. Thus, unless your program nodifies the
@ar{fpcr} @amp{d} corresponds to round towards plus infinity.

@nd tab

@tem -ntrap-precision=@ar{trap-precision}

@pi ndex ntrap-precision

In the Alpha architecture, floating point traps are inprecise. This
means W t hout software assistance it is inpossible to recover froma
floating trap and program execution normally needs to be terninated.

GCC can generate code that can assist operating systemtrap handl ers
in determining the exact |ocation that caused a floating point trap.
Dependi ng on the requirenents of an application, different |evels of
preci sions can be sel ected:

@abl e @anp

@temp

Program precision. This option is the default and means a trap handl er
can only identify which program caused a floating point exception.

@temf
Function precision. The trap handl er can deternine the function that
caused a floating point exception.

@temi

Instruction precision. The trap handl er can deternine the exact
instruction that caused a floating point exception.

@nd table

Q her Al pha conpilers provide the equival ent options called
@ption{-scope_safe} and @ption{-resunption_safe}.

@tem -m eee- conf or mant

@pi ndex m eee- conf or mant

This option narks the generated code as | EEE conformant. You nust not

use this option unless you also specify @ption{-ntrap-precision=i} and either
@ption{-nfp-trap-node=su} or @ption{-nfp-trap-node=sui}. Its only effect

is toemt the line @anp{.eflag 48} in the function prol ogue of the
generated assenbly file. Under DEC Unix, this has the effect that

I EEE-conformant math library routines will be linked in.

@tem -nbui |l d-constant s

@pi ndex nbui | d- const ant s

Normal | y GCC examines a 32- or 64-bit integer constant to

see if It can construct it fromsmaller constants in two or three
instructions. If it cannot, it will output the constant as a literal and
generate code to load it fromthe data segnment at runtinme.

Use this option to require GCC to construct @nph{all} integer constants
using code, even if it takes nore instructions (the maxi mumis six).

You would typically use this option to build a shared library dynanic
loader. |Itself a shared library, it nust relocate itself in nmenory
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before it can find the variables and constants in its own data segnent.

@t em - nal pha- as

@tenx -ngas

@pi ndex mal pha- as

@pi ndex ngas

Sel ect whether to generate code to be assenbl ed by the vendor-supplied
assenbl er (@ption{-mal pha-as}) or by the GNU assenbl er @ption{-ngas}.

@tem - mbwx

@t enx -mo-bwx

@tenx -ntix

@tenx -mo-cix

@tenx -nfix

@tenx -mo-fix

@tenx -mrax

@tenx -rmo- max

@pi ndex mbwx

@pi ndex Mo- bwx

@pi ndex nti x

@pi ndex mMmo-ci x

@pi ndex nfix

@pi ndex mo-fi x

@pi ndex mmax

@pi ndex mMo- max

I ndi cat e whet her GCC shoul d generate code to use the optional BW

Cl X, FIX and MAX instruction sets. The default is to use the instruction
sets supported by the CPU type specified via @ption{-ncpu=} option or that
of the CPU on which GCC was built if none was specified.

@tem -nfloat-vax

@tenx -nfloat-ieee

@pi ndex nfl oat - vax

@pi ndex nfloat-ieee

CGenerate code that uses (does not use) VAX F and G floating point
arithnetic instead of |EEE single and doubl e precision.

@tem -nexplicit-rel ocs

@tenx -mo-explicit-relocs

@pi ndex mexplicit-rel ocs

@pi ndex mo-explicit-rel ocs

A der Al pha assenbl ers provided no way to generate synbol relocations
except via assenbler nmacros. Use of these macros does not allow
optimal instruction scheduling. GNU binutils as of version 2.12
supports a new syntax that allows the conpiler to explicitly mark
whi ch rel ocations should apply to which instructions. This option
is nostly useful for debugging, as GCC detects the capabilities of
the assenbler when it is built and sets the default accordingly.

@tem -nsnal | -dat a

@tenx -nl arge-data

@pi ndex nsnal | -dat a

@pi ndex m ar ge-data

When @ption{-nexplicit-relocs} is in effect, static data is

accessed via @fn{gp-relative} relocations. Wen @ption{-nmsnall-data}
is used, objects 8 bytes long or snaller are placed in a @fn{small data area}
(the @ode{.sdata} and @ode{.sbss} sections) and are accessed via
16-bit relocations off of the @ode{$gp} register. This limts the
size of the small data area to 64KB, but allows the variables to be
directly accessed via a single instruction.

The default is @ption{-m arge-data}. Wth this option the data area
islimted to just below 2GB@ Prograns that require nore than 2GB of
data nust use @ode{nulloc} or @ode{nmmap} to allocate the data in the
heap instead of in the progranis data segnent.
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When generating code for shared libraries, @ption{-fpic} inplies
@ption{-nmsmal | -data} and @ption{-fPIC} inplies @ption{-

@tem-nsnal | -text

@tenx -ml arge-text

@pi ndex nmsmal | -t ext

@pi ndex ml ar ge-t ext

Wien @ption{-nsmall-text} is used, the conpiler assunes that the
code of the entire program (or shared library) fits in 4MB, and is
thus reachable with a branch instruction. Wen @ption{-nsnall-data}
is used, the conpiler can assune that all |ocal synmbols share the
same @ode{$gp} value, and thus reduce the nunber of instructions
required for a function call from4 to 1.

The default is @ption{-m arge-text}.

@tem -ntpu=@ar{cpu_type}

@pi ndex ncpu

Set the instruction set and instruction scheduling paraneters for
machi ne type @ar{cpu_type}. You can specify either the @anp{EV}
styl e name or the corresponding chip number. GCC supports schedul i ng
paranmeters for the EV4, EV5 and EV6 fanily of processors and will
choose the default values for the instruction set fromthe processor
you specify. If you do not specify a processor type, GCC w || default
to the processor on which the conpiler was built.

Supported val ues for @ar{cpu_type} are

@abl e @anp

@temev4

@tenx ev4s

@tenx 21064

Schedul es as an EV4 and has no instruction set extensions.

@temevs
@tenx 21164
Schedul es as an EV5 and has no instruction set extensions.

@temev56
@tenx 21164a
Schedul es as an EV5 and supports the BWK ext ensi on.

@tem pca56

@tenx 21164pc

@tenx 21164PC

Schedul es as an EV5 and supports the BWK and MAX ext ensi ons.

@temev6
@tenx 21264
Schedul es as an EV6 and supports the BWK, FI X, and MAX extensions.

@temev6e?7
@tenx 21264a

Schedul es as an EV6 and supports the BWK, CI X, FIX, and MAX extensions.

@nd table

Nati ve Li nux/G\U tool chains al so support the value @anp{native},
whi ch sel ects the best architecture option for the host processor.
@ption{-ncpu=native} has no effect if GCC does not recognize

the processor.

@tem -ntune=@ar {cpu_type}

@pi ndex ntune

Set only the instruction scheduling paraneters for machine type
@ar{cpu_type}. The instruction set is not changed.

m ar ge- dat a} .
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10255
10256
10257
10258

10260
10261
10262
10263
10264
10265

10267

10269
10270
10271

10273
10274
10275
10276
10277
10278
10279
10280

10282
10283

10285
10286

10288

10290
10291
10292
10293
10294
10295

10297
10298
10299

10301
10303

10305
10306
10307
10308
10309

10311
10312
10313
10314
10315

10317

10319
10320

Native Linux/G\U tool chains al so support the value @anp{native},
whi ch sel ects the best architecture option for the host processor.
@ption{-ntune=native} has no effect 1f GCC does not recognize
the processor.

@tem -menory-| atency=@ar{ti me}

@pi ndex menory- | at ency

Sets the latency the schedul er should assune for typical menory
references as seen by the application. This nunber is highly
dependent on the nenory access patterns used by the application
and the size of the external cache on the machi ne.

Valid options for @ar{tine} are

@abl e @anp
@tem @ar {nunber}
A deci mal nunber representing clock cycles.

@tem L1

@tenx L2

@tenx L3

@tenx main

The conpiler contains estimtes of the nunber of clock cycles for
‘‘typical’’ EV4 & EV5 hardware for the Level 1, 2 & 3 caches

(al so call ed Dcache, Scache, and Bcache), as well as to main nenory.
Note that L3 is only valid for EV5.

@nd table
@nd table

@ode DEC Al pha/ VM5 Opti ons
@ubsecti on DEC Al pha/ VM5 Opti ons

These @anp{-n} options are defined for the DEC Al pha/ VM5 i npl enent ati ons:

@ abl e @cct abopt

@tem -nvns-return-codes

@pi ndex nmvms-return-codes

Return VMs condition codes frommain. The default is to return PCSI X
style condition (e.g.@ error) codes.

@nd table

@ode FR30 Options
@ubsecti on FR30 Options
@i ndex FR30 Options

These options are defined specifically for the FR30 port.
@abl e @cct abopt

@tem -nsnal | - nodel

@pi ndex nsnal | - nodel

Use the small address space nodel. This can produce snaller code, but
it does assunme that all synbolic values and addresses will fit into a
20-bit range.

@tem-mo-Ilsim

@pi ndex mMmo-|sim

Assune that run-tine support has been provided and so there is no need
to include the sinulator library (@ile{libsima}) on the |inker
command |ine.

@nd table

@ode FRV Options
@ubsection FRV Options
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10321 @i ndex FRV Options

10323 @abl e @cct abopt

10324 @tem - ngpr- 32

10325 @pi ndex ngpr - 32

10327 Only use the first 32 general purpose registers.

10329 @tem - ngpr - 64
10330 @pi ndex ngpr- 64

10332 Use all 64 general purpose registers.

10334 @tem -nfpr-32
10335 @pi ndex nf pr-32

10337 Use only the first 32 floating point registers.

10339 @tem -nfpr-64
10340 @pi ndex nfpr-64

10342 Use all 64 floating point registers

10344 @tem - mhard-fl oat
10345 @pi ndex mhard-fl oat

10347 Use hardware instructions for floating point operations.

10349 @tem -nsoft-fl oat
10350 @pi ndex nsoft-fl oat

10352 Use library routines for floating point operations.

10354 @tem -nmal |l oc-cc
10355 @pi ndex mal |l oc-cc

10357 Dynanically allocate condition code registers.

10359 @tem -nfi xed-cc
10360 @pi ndex nfixed-cc

10362 Do not try to dynamcally allocate condition code registers,
10363 use @ode{iccO0} and @ode{fccO}.

10365 @t em - ndwor d
10366 @pi ndex ndword

10368 Change ABI to use double word insns.

10370 @t em - mo- dwor d
10371 @pi ndex mo- dwor d

10373 Do not use double word instructions.

10375 @t em - ndoubl e
10376 @pi ndex ndoubl e

10378 Use floating point double instructions.

10380 @t em - mo- doubl e
10381 @pi ndex mo- doubl e

10383 Do not use floating point double instructions.

10385 @tem - medi a
10386 @pi ndex mredi a

only
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10388 Use nedi a instructions.

10390 @t em - mo- nedi a
10391 @pi ndex mo- nedi a

10393 Do not use nedia instructions.

10395 @t em - mul add
10396 @pi ndex mrul add

10398 Use multiply and add/subtract instructions.

10400 @t em - mo- nul add
10401 @pi ndex mo- mul add

10403 Do not use multiply and add/subtract instructions.

10405 @tem -nfdpic
10406 @pi ndex nfdpic

10408 Sel ect the FDPIC ABI, that uses function descriptors to represent
10409 pointers to functions. Wthout any PIC/PIE-rel ated options, it

10410 inplies @ption{-fPIE}. Wth @ption{-fpic} or @ption{-fpie}, it
10411 assunmes GOT entries and small data are wthin a 12-bit range fromthe
10412 GOT base address; with @ption{-fPIC} or @ption{-fPIE}, GOT offsets
10413 are conputed with 32 bits.

10414 Wth a @anp{bfin-elf} target, this option inplies @ption{-nsin}.

10416 @tem -mnline-plt
10417 @pi ndex mnline-plt

10419 Enable inlining of PLT entries in function calls to functions that are
10420 not known to bind locally. It has no effect w thout @ption{-nfdpic}.
10421 It’s enabl ed by default if optimizing for speed and conpiling for
10422 shared libraries (i.e., @ption{-fPIC} or @ption{-fpic}), or when an
10423 optin zation option such as @ption{-08} or above is present in the
10424 command |ine.

10426 @tem - nTLS
10427 @pi ndex TLS

10429 Assune a | arge TLS segment when generating thread-Iocal code.

10431 @tem -ntls
10432 @pindex tls

10434 Do not assunme a |arge TLS segnent when generating thread-1ocal code.

10436 @tem -ngprel -ro
10437 @pi ndex ngprel-ro

10439 Enabl e the use of @ode{GPREL} relocations in the FDPIC ABl for data
10440 that is known to be in read-only sections. |It’s enabled by default,
10441 except for @ption{-fpic} or @ption{-fpie}: even though it may help
10442 make the gl obal offset table snaller, it trades 1 instruction for 4.
10443 Wth @ption{-fPIC} or @ption{-fPIE}, it trades 3 instructions for 4,
10444 one of which may be shared by nultiple synbols, and it avoids the need
10445 for a GOT entry for the referenced synbol, so it’'s nore likely to be a
10446 win. If it is not, @ption{-mo-gprel-ro} can be used to disable it.

ibrary-pic

10448 @tem -nul tilib-1
lib-library-pic

10449 @pi ndex nul ti

10451 Link with the (library, not FD) pic libraries.

It’s inplied by
10452 @ption{-mibrary-pic}, as well as by @ption{-fPI

s i
C and
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10453
10454

10456
10457

10459
10460
10461

10463
10464

10466
10467
10468

10470
10471

10473
10474
10475
10476

10478
10479

10481

10483
10484

10486

10488
10489

10491

10493
10494

10496

10498
10499

10501

10503
10504

10506

10508
10509

10511

10513
10514

10516
10517

@ption{-fpic} wthout @ption{-nfdpic}. You should never have to use

it explicitly.

@tem -nlinked-fp
@pi ndex minked-fp

Fol l ow the EABI requirement of always creating a frane pointer whenever
a stack frane is allocated. This option is enabled by default and can
be disabled with @ption{-mo-Iinked-fp}.

@tem-mong-calls
@pi ndex m ong-calls

Use indirect addressing to call functions outside the current
conpilation unit. This allows the functions to be placed anywhere
within the 32-bit address space.

@tem -malign-1abels
@pi ndex malign-1abels

Try to align labels to an 8-byte boundary by inserting nops into the
previ ous packet. This option only has an effect when VLI W packi ng
1s enabled. It doesn’t create new packets; it nerely adds nops to
exi sting ones.

@tem-nlibrary-pic
@pi ndex mibrary-pic

Generate position-independent EABI code.

@tem-nmacc-4
@pi ndex macc-4

Use only the first four nmedia accunul ator registers.

@tem-nmacc-8
@pi ndex macc-8

Use all eight nmedia accunul ator registers.

@tem - npack
@pi ndex npack

Pack VLIWinstructions.

@tem - mo- pack
@pi ndex mo- pack

Do not pack VLIWinstructions.

@tem -mo- ef | ags
@pi ndex mo- ef | ags

Do not mark ABI switches in e_flags.

@tem -ncond- nove
@pi ndex nctond- nove

Enabl e the use of conditional -nmove instructions (default).

This switch is nmainly for debugging the conpiler and will likely be renpved
in a future version.

@t em - mo- cond- nove
@pi ndex mMmo- cond- nove
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10519

10521
10522

10524
10525

10527

10529
10530

10532
10533

10535

10537
10538

10540
10541

10543

10545
10546

10548
10549

10551

10553
10554

10556
10557

10559

10561
10562

10564
10565

10567

10569
10570

10572
10573

10575
10576

10578
10579

10581
10582

10584

Di sabl e the use of conditional-npve instructions.

This switch is mainly for debugging the conpiler and will Ilikely
in a future version.
@tem -nscc

@pi ndex nscc

Enabl e the use of conditional set instructions (default).

This switch is nainly for debugging the conpiler and will likely
in a future version.
@tem -mo-scc

@pi ndex mMo- scc

Di sabl e the use of conditional set instructions.

This switch is nainly for debugging the conpiler and will likely
in a future version.
@tem -nctond- exec

@pi ndex nctond- exec
Enabl e the use of conditional execution (default).

This switch is nainly for debugging the conpiler and will likely
in a future version.

@tem - mo- cond- exec
@pi ndex mMmo- cond- exec

Di sabl e the use of conditional execution.

This switch is nmainly for debugging the conpiler and will likely
in a future version.

@tem-nvliw branch
@pi ndex mvliw branch

Run a pass to pack branches into VLIWinstructions (default).

This switch is nmainly for debugging the conpiler and will |ikely
in a future version.
@tem -mo-vliw branch

@pi ndex mo- vl iw branch

Do not run a pass to pack branches into VLIWinstructions.

This switch is mainly for debugging the conpiler and will Ilikely
in a future version.
@tem-mmul ti-cond-exec

@pi ndex mmul ti-cond-exec

be

be

be

be

be

be

be

renoved

renmoved

renmoved

renmoved

renmoved

renmoved

renmoved

Enabl e opti m zati on of @ode{&&} and @ode{||} in conditional execution

(default).

This switch is mainly for debugging the conpiler and will likely be renoved

in a future version.

@tem -mo-nul ti-cond-exec
@pi ndex mmo-mul ti - cond- exec

Di sabl e optim zation of @ode{&} and @ode{]||} in conditional execution.
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10587

10589
10590

10592

10594
10595

10597
10598

10600

10602
10603

10605
10606

10608
10609

10611
10612

10614
10615

10617
10618

10620

10622
10623

10625
10626
10627

10629

10631
10632

10634

10636
10637
10638
10639
10640

10642
10643
10644
10645
10646

10648
10649

This switch is nainly for debugging the conpiler and wll
in a future version.

i kely be renoved
@t em - mest ed- cond- exec

@pi ndex mmest ed- cond- exec
Enabl e nested conditional execution optimzations (default).

This switch is nainly for debugging the conpiler and wll
in a future version.

i kely be renoved
@t em - mo- nest ed- cond- exec

@pi ndex mMo- nest ed- cond- exec

Di sabl e nested conditional execution optim zations.

This switch is nainly for debugging the conpiler and wll
in a future version.

i kely be renoved
@tem -noptim ze- menbar
@pi ndex nopti m ze- menbar

This switch renoves redundant @ode{nmenbar} instructions fromthe
conpi l er generated code. It is enabled by default.

@tem -mo-optin ze- menbar
@pi ndex mMo-opti nm ze- menbar

This swi tch disables the automatic renoval of
instructions fromthe generated code.

redundant @ode{nenbar}

@tem -ntoncat-stats
@pi ndex ntontat-stats
Cause gas to print out tonctat statistics.
@tem -ntpu=@ar{cpu}

@pi ndex ncpu

Sel ect the processor type for which to generate code. Possible values are

@amp{frv}, @anmp{fr550}, @anp{tontat}, @anp{fr500}, @anp{fr450},
@anp{fr405}, @anmp{fr400}, @anp{fr300} and @anp{si nple}.
@nd table

@ode GNU Linux Options
@ubsecti on GNU Li nux Options

These @anp{-n} options are defined for GNU Linux targets:

@ abl e @cct abopt

@tem-nglibc

@pi ndex ngl i bc

Use the GNU C library instead of udibc.
on @anp{*-*-linux-*uclibc*} targets.

This is the default except

@tem -nuclibc

@pi ndex mucl i bc

Use uClibc instead of the GNU C library.
@anp{*-*-1inux-*uclibc*} targets.

@nd table

@ode H8/300 Options
@ubsecti on H38/300 Options

This is the default on

new gcc/ doc/ i nvoke. t exi 120

10651

10653
10654
10655
10656
10657
10658

10660
10661
10662

10664
10665
10666

10668
10669
10670
10671

10673
10674
10675

10677
10678
10679

10681
10682
10683
10684
10685
10686
10687
10688

10690
10691
10692

10694

10696
10697
10698
10699
10700
10701
10702
10703
10704
10705

10707
10708
10709
10710
10711
10712
10713

10715
10716

These @anp{-n} options are defined for the H8/ 300 inplenentations:

@abl e @cct abopt
@tem -nrel ax
@pi ndex nrel ax

Shorten sonme address references at link tine, when possible; uses the
linker option @ption{-relax}. @ref{H8/300,, @ode{ld} and the H8/300,
Id, Using Id}, for a fuller description

@tem -nmh

@pi ndex nh

Generate code for the H8/ 300H@

@tem-ns

@pi ndex s

Generate code for the H3S@

@tem-mm

@pi ndex M

Generate code for the H8S and H8/300H in the nornal npbde. This switch

must be used either with @ption{-nh} or @ption{-ns}.

@tem -ns2600

@pi ndex nMs2600

Generate code for the H8S/2600. This switch nmust be used with @ption{-ns}.
@tem-mnt 32

@pi ndex m nt 32

Make @ode{int} data 32 bits by default.

@tem -malign-300

@pi ndex mal i gn-300

On the H8/300H and H8S, use the sane alignnent rules as for the H8/300.
The default for the H8/300H and H8S is to align longs and floats on 4
byt e boundari es.

@ption{-malign-300} causes themto be aligned on 2 byte boundari es.
This option has no effect on the H8/300.

@nd table

@ode HPPA Options
@ubsecti on HPPA Options
@i ndex HPPA Options

These @anp{-n} options are defined for the HPPA famly of conputers:

@abl e @cct abopt

@tem -mar ch=@ar{architecture-type}

@pi ndex march

Generate code for the specified architecture. The choices for
@ar{architecture-type} are @anp{1.0} for PA 1.0, @anp{1l.1} for PA
1.1, and @anp{2.0} for PA 2.0 processors. Refer to
@ile{/usr/lib/sched. nodel s} on an HP-UX systemto determine the proper
architecture option for your machine. Code conpiled for |ower nunbered
architectures will run on higher nunbered architectures, but not the

ot her way around.

@tem-npa-risc-1-0

@tenx -npa-risc-1-1

@tenx -npa-risc-2-0

@pi ndex npa-risc-1-0

@pi ndex npa-risc-1-1

@pi ndex npa-risc-2-0

Synonyns for @ption{-nmarch=1.0}, @ption{-march=1.1}, and @ption{-nmarch=2.0} r
@tem -nbi g-switch

@pi ndex nbi g-swi tch
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10717
10718
10719

10721
10722
10723
10724
10725

10727
10728
10729
10730
10731
10732

10734
10735
10736
10737

10739
10740
10741
10742

10744

10746
10747
10748
10749

10751
10752

10754
10755
10756
10757
10758
10759
10760

10762
10763
10764
10765
10766

10768
10769
10770

10772
10773
10774

10776
10777
10778
10779
10780
10781
10782

Generate code suitable for big switch tables. Use this option only if
the assenbl er/linker conplain about out of range branches within a switch

tabl e.

@tem -njunp-in-del ay
@pi ndex mj unp-in-del ay

Fill delay slots of function calls with unconditional junmp instructions
by nodifying the return pointer for the function call to be the target

of the conditional junp.

@tem -ndi sabl e-f pregs
@pi ndex ndi sabl e-f pregs

Prevent floating point registers frombeing used in any manner. This is
necessary for conpiling kernels which performlazy context sw tching of
floating point registers. |f you use this option and attenpt to perform
floating point operations, the conpiler will abort.

@tem - ndi sabl e-i ndexi ng
@pi ndex ndi sabl e-i ndexi ng

Prevent the conpiler fromusing indexing address nodes. This avoids sone
rat her obscure probl ens when conpiling MG generated code under MACH@

@t em - mo- space-r egs
@pi ndex Mo- space-regs

Generate code that assunmes the target has no space registers. This allows
GCC to generate faster indirect calls and use unscal ed i ndex address nodes.

Such code is suitable for level 0 PA systens and kernels.

@tem-nfast-indirect-calls
@pi ndex nfast-indirect-calls

Generate code that assunmes calls never cross space boundaries. This
allows GCC to enmit code which perforns faster indirect calls.

This option will not work in the presence of shared libraries or nested

functions.

@tem -nfixed-range=@ar {regi ster-range}

@pi ndex nfixed-range

Generate code treating the given register range as fixed registers.
A fixed register is one that the register allocator can not use. This is

useful when conpiling kernel code.
two registers separated by a dash.

speci fied separated by a comma.

@tem -nlong-load-store
@pi ndex m ong-| oad-store

A register range is specified as
Miltiple register ranges can be

Generate 3-instruction | oad and store sequences as sonetinmes required by
the HP-UX 10 linker. This is equivalent to the @anp{+k} option to

the HP conpilers.

@tem -nportable-runtime
@pi ndex nportabl e-runtinme

Use the portable calling conventions proposed by HP for ELF systens.

@tem - ngas
@pi ndex ngas

Enabl e the use of assenbler directives only GAS understands.

@tem - nschedul e=@ar { cpu-type}
@pi ndex nschedul e

Schedul e code according to the constraints for the machi ne type
@ar{cpu-type}. The choices for @ar{cpu-type} are @anp{700}

@anp{ 7100}, @anp{7100LC}, @anp{7200}, @anp{7300} and @anp{8000}. Refer
to @ile{/usr/lib/sched. nndel s} on an HP-UX systemto determ ne the

proper scheduling option for your

machi ne. The default scheduling is
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10791
10792
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10794
10795
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10797
10798

10800
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10802
10803
10804

10806
10807
10808
10809
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10811

10813
10814
10815
10816
10817
10818
10819
10820
10821
10822
10823
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10840
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10843
10844
10845
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@anp{ 8000} .

@tem -nilinker-opt

@pi ndex m inker - opt

Enabl e the optim zation pass in the HP-UX |inker. Note this makes syrrbol ic
debuggi ng i npossible. It also triggers a bug in the HP-UX 8 and HP-UX 9
linkers in which they give bogus error nessages when |inking sone prograns.

@tem -nsoft-float

@pi ndex nsoft-fl oat

Generate output containing library calls for floating point.
@trong{Warning:} the requisite libraries are not available for all HPPA
targets. Normally the facilities of the machine’s usual C conpiler are
used, but this cannot be done directly in cross-conpilation. You nust make
your own arrangenents to provide suitable library functions for
cross-conpil ation.

@ption{-nmsoft-float} changes the calling convention
therefore, it is only useful if you conpile @nph{all
this option. In particular, you need to conpile @il
library that conmes with GCC, with @ption{-nsoft-floa
this to work.

in the output file;
} of a programwith
e{libgcc.a}, the

t} in order for
@tem-nsio

@pi ndex nsi 0

Generate the predefine, @ode{_SI G, for server I10@ The default is
@ption{-mwio}. This generates the predefines, @ode{__hp9000s700},
@ode{__hp9000s700__} and @ode{_WBI O, for workstation 10@ These
options are avail abl e under HP-UX and HI - UX@

@tem -ngnu-1d

@pi ndex gnu-1d

Use G\U I d specific options. This passes @ption{-shared} to |d when
building a shared library. It is the default when GCC is configured,
explicitly or inplicitly, with the G\U |linker. This option does not
have any affect on which Id is called, it only changes what paraneters
are passed to that |d. The Id that is called is determnmined by the
@ption{--wth-Id} conf igure option, GCC s program search path, and
finally by the user’'s @nv{PATH}. The |linker used by GCC can be printed
usi ng @anp{whi ch ‘gcc -print-prog-nane=ld'}. This option is only available
on the 64 bit HP-UX GCC, i.e. @ configured with @anp{hppa*64*-*-hpux*}.

@tem -nmhp-1d

@pi ndex hp-1d

Use HP I d specific options. This passes @ption{-b} to I d when building
a shared library and passes @ption{+Accept TypeM smatch} to Id on all

links. It is the default when GCC is configured, explicitly or
inplicitly, with the HP linker. This option does not have any affect on
which Id is called, it only changes what paraneters are passed to that
Id. The Id that is called is determi ned by the @ption{--wth-Id}
configure option, GCC s program search path, and finally by the user’s
@nv{PATH} The linker used by GCC can be printed using @anp{which

gcc -print-prog-nane=ld‘}. This option is only available on the 64 bit
HP-UX GCC, i.e. @ configured with @amp{hppa*64*-*-hpux*}.

@tem-mong-calls

@pi ndex mo-1ong-calls

Generate code that uses long call sequences. This ensures that a call

is always able to reach |inker generated stubs. The default is to generate
long calls only when the distance fromthe call site to the begi nning

of the function or translation unit, as the case may be, exceeds a
predefined limt set by the branch type being used. The linmts for

normal calls are 7,600,000 and 240,000 bytes, respectively for the

PA 2.0 and PA 1. X architectures. Sibcalls are always linmted at

240, 000 bytes.
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10850
10851
10852

10854
10855
10856

10858
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10860
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10863

10865
10866
10867
10868
10869
10870
10871
10872
10873

10875
10876
10877
10878
10879
10880

10882
10883
10884
10885

10887
10888
10889

10891
10892
10893
10894

10896
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10898
10899
10900
10901

10903
10904
10905
10906
10907
10908

10910
10911
10912
10913
10914

Di stances are neasured from the beginning of functions when using the
@ption{-ffunction-sections} option, or when using the @ption{-ngas}
and @ption{-mo- portabl e-runtine} opt|ons toget her under HP-UX with
the SOM | i nker.

It is normally not desirable to use this option as it will degrade
performance. However, it may be useful 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
assenbl er and linker, and the type of code being generated. The
i npact on systens that support |ong absolute calls, and Iong pic

synbol -di fference or pc-relative calls should be relatively small.
However, an indirect call is used on 32-bit ELF systens in pic code
and it is quite |ong.

@tem -nuni x=@ar { uni x- st d}

@pi ndex march

Generate conpiler predefines and select a startfile for the specified
UNI X standard. The choices for @ar{unix-std} are @anp{93}, @anp{95}
and @anp{98}. @anp{93} is supported on all HP-UX versions. @anp{95}

is available on HP-UX 10.10 and |later. @anp{98} is available on HP-UX
11.11 and later. The default values are @anp{93} for HP-UX 10. 00,
@anp{95} for HP-UX 10.10 though to 11.00, and @anp{98} for HP-UX 11.11
and later.

@ption{-muni x=93} provides the sanme predefines as GCC 3.3 and 3. 4.
@ption{-muni x=95} provides additional predefines for @ode{XOPEN_UNI X}
and @ode{_XOPEN_SOURCE_EXTENDED}, and the startfile @il e{unix95.0}.
@ption{-muni x=98} provides additional predefines for @ode{_XOPEN_UN X},
@ode{_XOPEN_SOURCE_EXTENDED}, @ode{_| NCLUDE__STDC Al_SOURCE} and
@ode{_| NCLUDE_XOPEN_SOURCE 500}, and the startfile @il e{unix98.0}.

It is @nph{inportant} to note that this option changes the interfaces
for various library routines. |t also affects the operational behavior

of the Clibrary. Thus, @nph{extrene} care is needed in using this
option.
Li brary code that is intended to operate with nore than one UN X

standard nust test, set
as appropriate.

and restore the variable @ar{__xpg4_ext ended_mask}
Mbst GNU sof tware doesn’t provide this capability.

@tem-nolibdld

@pi ndex nol i bdl d

Suppress the generation of link options to search |ibdld.sl
@ption{-static} option is specified on HP-UX 10 and | ater.

when t he

@tem-static

@pi ndex static

The HP-UX inpl enentation of setlocale in |libc has a dependency on
libdld.sl. There isn't an archive version of libdld.sl. Thus,
when the @ption{-static} option is specified, special link options
are needed to resolve this dependency.

On HP-UX 10 and later, the GCC driver adds the necessary options to
link with Iibdld.sl when the @ption{-static} option is specified.
This causes the resulting binary to be dynamc. On the 64-bit port,
the linkers generate dynam c binaries by default in any case. The
@ption{-nolibdld} option can be used to prevent the GCC driver from
addi ng these link options.

@tem -threads

@pi ndex t hreads

Add support for multithreading with the @fn{dce thread} library
under HP-UX@ This option sets flags for both the preprocessor and
i nker.
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@nd table
@ode i 386 and x86-64 Options
@ubsection Intel 386 and AMD x86-64 Options
@i ndex i386 Options
@i ndex x86-64 Options
@index Intel 386 Options
@i ndex AMD x86-64 Options
These @anp{-n} options are defined for the i386 and x86-64 fanily of
conput ers:
@abl e @cct abopt
@tem -ntune=@ar {cpu-type}
@pi ndex ntune
Tune to @ar{cpu-type} everything applicable about the generated code, except

10930
10931
10932
10933
10934
10935
10936
10937
10938
10939

10941
10942
10943
10944

10946
10947
10948
10949
10950
10951
10952
10953
10954
10955
10956
10957
10958
10959
10960
10961
10962
10963
10964
10965
10966
10967
10968
10969
10970
10971
10972
10973
10974
10975
10976
10977
10978
10979
10980

for the ABI and the set of available instructions. The choices for
@ar {cpu-type} are:

@ abl e @nph

@tem generic

Produce code optinized for the nbst conmon | A32/ AMD64/ EMGAT processors.
If you know the CPU on which your code will run, then you should use
the correspondi ng @ption{-ntune} option instead of
@ption{-ntune=generic}. But, if you do not know exactly what CPU users
of your application will have, then you should use this option.

As new processors are deployed in the marketplace, the behavior of this
option will change. Therefore, if you upgrade to a newer version of
GCC, the code generated option will change to reflect the processors
that were npbst conmon when that version of GCC was rel eased.

There is no @ption{-nmarch=generic} option because @ption{-march}
indicates the instruction set the conpiler can use, and there is no
generic instruction set applicable to all processors. |In contrast,
@ption{-ntune} indicates the processor (or, in this case, collection of
processors) for which the code is optimnized.

@temnative

This selects the CPU to tune for at conpilation tine by determn ning

the processor type of the conpiling machine. Using @ption{-ntune=native}
wi Il produce code optim zed for the |ocal nmachine under the constraints

of the selected instruction set. Using @ption{-nmarch=native} will

enabl e all instruction subsets supported by the |local machine (hence
the result might not run on different machines).

@temi 386

Oiginal Intel’s i386 CPU@

@tem i 486

Intel’s i486 CPU@ (No scheduling is inplenmented for this chip.)
@temi 586, pentium

Intel Pentium CPU with no MW support.

@tem penti um nmx

Intel PentiumWX CPU based on Pentiumcore with MW instruction set support.
@tem pentiunpro

Intel PentiunPro CPU@
@temi 686

Same as @ode{generic},
instruction set will be used,
@tem pentiun?

Intel Pentiun2 CPU based on PentiunPro core with MW instruction set support.
@tem pentiunB, pentiun8m

Intel PentiunB CPU based on PentiunPro core with MW and SSE instruction set
support .

@tem pentiumm

Low power version of Intel PentiunB CPU with MWX, SSE and SSE2 instruction set
support. Used by Centrino notebooks.

@tem pentiund, pentiumdm

Intel Pentiumd CPU with MW, SSE and SSE2 instruction set support.

but when used as @ode{march} option, PentiunPro
so the code will run on all 1686 fam |y chips.
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10996
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10998
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11002
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11007
11008
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11027
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11037
11038

11040
11041
11042
11043

11045
11046

@tem prescott
I nproved version of Intel
set support.

Pentiumd CPU with MW, SSE, SSE2 and SSE3 instruction

@t em nocona

I mproved version of Intel Pentiumd CPU with 64-bit extensions, MW, SSE,

SSE2 and SSE3 instruction set support.

@temcore2

Intel Core2 CPUwith 64-bit extensions, MW, SSE, SSE2, SSE3 and SSSE3
instruction set support.

@tem k6

AMD K6 CPU with MW instruction set support.

@temk6-2, k6-3

| nproved versions of AMD K6 CPU with MW and 3dNON @ instruction set support.
@tem athlon, athlon-tbird

AMD At hl on CPU with MW, 3dNOW, enhanced 3dNON @ and SSE prefetch instructions
support.

@tem athlon-4, athlon-xp, athlon-np

I nproved AMD Athlon CPU with MU, 3dNOW, enhanced 3dNOW @ and full SSE

instruction set support.

@tem k8, opteron, athlon64, athlon-fx

AMD K8 core based CPUs with x86-64 instruction set support. (This supersets
MW, SSE, SSE2, 3dNOW, enhanced 3dNON @ and 64-bit 1nstruction set extensions.
@tem k8-sse3, opteron-sse3, athlon64-sse3

I nproved versions of k8, opteron and athlon64 with SSE3 instruction set support.
@t em andf anlO, barcel ona

AMD Family 10h core based CPUs with x86-64 instruction set support. (This

supersets MVX, SSE, SSE2, SSE3, SSE4A, 3dNOW, enhanced 3dNOW, ABM and 64-bit
instruction set extensions.)

@tem winchi p-c6

I DT Wnchip C6 CPU, dealt in same way as i486 with additional

set support.

@tem w nchi p2

I DT Wnchip2 CPU, dealt in same way as i486 with additional
instruction set support.

@temc3

V a C3 CPUwith MW and 3dNON @ instruction set support.
inpl emented for this chip.)

@temc3-2

MWX i nstruction

MWK and 3dNOW @

(No scheduling is

Via C3-2 CPU with MW and SSE instruction set support. (No scheduling is
inmpl emented for this chip.)

@t em geode

Enbedded AMD CPU with MW and 3dNOW instruction set support.

@nd table

Wi | e picking a specific @ar{cpu-type} will schedul e things appropriately
for that particular chip, the conpiler will not generate any code that
does not run on the i386 without the @ption{-march=@ar{cpu-type}} option
bei ng used.

@tem -nmar ch=@ar { cpu- t ype}

@pi ndex march

Generate instructions for the nachine type @ar{cpu-type}. The choices

for @ar{cpu-type} are the sane as for @ption{-ntune}. Moreover,

speci fyi ng @ption{-march=@ar{cpu-type}} inplies @ption{-ntune=@ar{cpu-type}}

@tem - ncpu=@ar { cpu-type}
@pi ndex ncpu
A deprecated synonym for @ption{-ntune}.

@tem - nfpnath @ar{unit}

@pi ndex march

Generate floating point arithnetics for selected unit @ar{unit}.
for @ar{unit} are:

@abl e @anp
@tem 387

The choi ces
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11047
11048
11049
11050
11051

11053

11055
11056
11057
11058
11059
11060
11061
11062

11064
11065
11066

11068
11069
11070

11072

11074
11075
11076
11077
11078
11079
11080
11081
11082

11084
11085
11086
11087
11088

11090
11091
11092
11093
11094
11095
11096

11098
11099
11100
11101
11102
11103
11104
11105

11107
11108
11109

11111
11112

Use the standard 387 floating point coprocessor present majority of chips and
enul ated otherwise. Code conpiled with this option will run alnmost everywhere.
The tenporary results are conputed in 80bit precision instead of precision
specified by the type resulting in slightly different results conpared to nost
of other chips. See @ption{-ffloat-store} for nore detailed description.

This is the default choice for i386 conpiler.

@tem sse

Use scal ar floating point instructions present in the SSE instruction set.

This instruction set is supported by PentiunB8 and newer chips, in the AVMD |ine
by Athlon-4, Athlon-xp and Athlon-np chips. The earlier version of SSE
instruction set supports only single precision arithmetics, thus the double and
extended precision arithnetics is still done using 387. Later version, present
only in Pentiumd and the future AVD x86-64 chi ps supports doubl e precision
arithnetics too.

For the i386 conpiler, you need to use @ption{-march=@ar {cpu-type}}, @ption{-
or @ption{-nsse2} switches to enable SSE extensions and make this option
effective. For the x86-64 conpiler, these extensions are enabl ed by defaul t.

The resulting code should be considerably faster in the majority of cases and av
the nunerical instability problenms of 387 code, but may break sone existing
code that expects tenporaries to be 80bit.

This is the default choice for the x86-64 conpiler.

@tem sse, 387

@tenx sse+387

@tenx both

Attenpt to utilize both instruction sets at once. This effectively double the
amount of avail able registers and on chips with separate execution units for

387 and SSE the execution resources too. Use this option with care, as it is
still experinmental, because the GCC register allocator does not model separate
functional units well resulti ng in instable performance.

@nd table

@tem -masnme@ar{di al ect}

@pi ndex masn=@ar {di al ect}

Qut put asminstructions using selected @ar{dialect}. Supported
choices are @anp{intel} or @anp{att} (the default one). Darw n does
not support @anp{intel}.

@tem-meee-fp

@tenx -mmo-ieee-fp

@pi ndex m eee-fp

@pi ndex mmo-ieee-fp

Control whether or not the conpiler uses |EEE floating point

conpari sons. These handl e correctly the case where the result of a
conparison is unordered.

@tem-nsoft-float

@pi ndex nsoft-float

Cenerate output containing library calls for floating point.
@trong{Warning:} the requisite libraries are not part of GCC@

Normal Iy the facilities of the machine’s usual C conpiler are used, but
this can’t be done directly in cross-conpilation. You nust nmake your
own arrangenents to provide suitable library functions for

cross-conpil ation.

On machi nes where a function returns floating point results in the 80387
regi ster stack, sonme floating point opcodes nay be enitted even if
@ption{-nmsoft-float} is used.

@tem -mo-fp-ret-in-387
@pi ndex mo-fp-ret-in-387
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11113

11115
11116
11117
11118

11120
11121

11123
11124
11125
11126
11127
11128
11129
11130
11131
11132

11134
11135
11136
11137
11138
11139
11140
11141
11142

11144

11146
11147
11148
11149
11150

11152
11153
11154
11155
11156
11157
11158

11160
11161
11162
11163
11164
11165

11167
11168

11170
11171

11173
11174
11175
11176
11177

Do not use the FPU registers for return values of functions.

The usual calling convention has functions return val ues of types
@ode{float} and @ode{double} in an FPU register, even if there
is no FPFU@ The idea is that the operating system should emul ate
an FPU@

The option @ption{-mo-fp-ret-in-387} causes such values to be returned
in ordinary CPU registers instead.

@tem - mo-fancy- mat h- 387

@pi ndex mo- f ancy- mat h- 387

Sonme 387 enulators do not support the @ode{sin}, @ode{cos} and
@ode{sqrt} instructions for the 387. Specify this option to avoid
generating those instructions. This option is the default on FreeBSD,
OpenBSD and Net BSD@ This option is overridden when @ption{-narch}
indicates that the target cpu will always have an FPU and so the
instruction will not need enulation. As of revision 2.6.1, these
instructions are not generated unless you al so use the
@ption{-funsafe-math-optinm zati ons} sw tch.

@tem -nmal i gn-doubl e

@tenx -mmo-align-double

@pi ndex nal i gn-doubl e

@pi ndex mmo- al i gn- doubl e

Control whether GCC aligns @ode{doubl e}, @ode{l ong doubl e}, and
@ode{l ong | ong} variables on a two word boundary or a one word
boundary. Aligning @ode{doubl e} variables on a two word boundary wil |l
produce code that runs somewhat faster on a @anp{Pentiun} at the
expense of nore menory.

On x86-64, @ption{-malign-double} is enabled by default.

@trong{Warning:} if you use the @ption{-malign-double} switch,
structures containing the above types will be aligned differently than
the published application binary interface specifications for the 386
and will not be binary conpatible with structures in code conpiled

w t hout that switch.

@tem -nmD6bit-1ong-doubl e

@tenx -nl28bit-1ong-double

@pi ndex nB6bi t-1 ong-doubl e

@pi ndex nl28bit -1 ong-doubl e

These switches control the size of @ode{long double} type. The i386
application binary interface specifies the size to be 96 bits,

so @ption{-nB6bit-long-double} is the default in 32 bit node.

Modern architectures (Pentium and newer) woul d prefer @ode{l ong doubl e}
to be aligned to an 8 or 16 byte boundary. |In arrays or structures
conforming to the ABI, this would not be possible. So specifying a
@ption{-m28bit-long-double} will align @ode{long doubl e}

to a 16 byte boundary by padding the @ode{l ong doubl e} with an additional
32 bit zero.

In the x86-64 conpiler, @ption{-ml28bit-I|ong-double} is the default choice as
its ABlI specifies that @ode{l ong double} is to be aligned on 16 byte boundary.

Notice that neither of these options enable any extra precision over the x87
standard of 80 bits for a @ode{l ong doubl e}.

@trong{Warning:} if you override the default value for your target ABI, the
structures and arrays containing @ode{l ong doubl e} variables will change
their size as well as function calling convention for function taking
@ode{l ong double} will be nodified. Hence they will not be binary
conpatible with arrays or structures in code conpiled w thout that swtch.
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11179
11180
11181
11182
11183

11185
11186
11187
11188
11189
11190
11191

11193
11194
11195
11196

11198
11199
11200

11202
11203
11204
11205

11207
11208
11209

11211
11212
11213
11214
11215
11216
11217

11219
11220
11221
11222

11224
11225
11226
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11228
11229

11231
11232
11233

11235
11236
11237
11238
11239
11240

11242
11243
11244

@tem -nl arge-dat a-t hr eshol d=@ar { nunber}

@pi ndex m ar ge-dat a-t hreshol d=@ar { nunber}

Wien @ption{-ntnodel =nedi un} is specified, the data greater than
@ar{threshol d} are placed in |large data section. This value nust be the
same across all object linked into the binary and defaults to 65535.

@tem-nrtd

@pi ndex nrtd

Use a different function-calling convention, in which functions that
take a fixed nunber of argunments return with the @ode{ret} @ar{nun}
instruction, which pops their argunents while returning. This saves one
iEstruction in the caller since there is no need to pop the argunents

t here.

You can specify that an individual function is called with this calling
sequence with the function attribute @anp{stdcall}. You can also
override the @ption{-nrtd} option by using the function attribute
@anp{cdecl}. @ref{Function Attributes}.

@trong{Warning:} this calling convention is inconpatible with the one
normal [y used on Unix, so you cannot use it if you need to call
libraries conpiled with the Unix conpiler.

Al so, you nust provide function prototypes for all functions that
take variabl e nunbers of argunents (including @ode{printf});
otherwi se incorrect code will be generated for calls to those
functions.

In addition, seriously incorrect code will result if you call a
function with too many argunments. (Normally, extra argunents are
harm essly ignored.)

@tem -nregpar nF@ar { nunt

@pi ndex nregparm

Control how many registers are used to pass integer argunents. By
default, no registers are used to pass argunents, and at nost 3
registers can be used. You can control this behavior for a specific
function by using the function attribute @anp{regparnt.
@ref{Function Attributes}.

@trong{Warning:} if you use this switch, and

@ar{nun} is nonzero, then you nust build all nodules with the sane

val ue, including any libraries. This includes the systemlibraries and
startup nodul es.

@tem -nsseregparm

@pi ndex nmsseregparm

Use SSE register passing conventions for float and doubl e argunents
and return values. You can control this behavior for a specific
function by using the function attribute @anp{sseregparnj.

@ref {Function Attributes}.

@trong{Warning:} if you use this switch then you nust build all
nodul es with the same value, including any libraries. This includes
the systemlibraries and startup nodul es.

@tem -npc32

@tenx -npc64
@tenx -npc80
@pi ndex npc32
@pi ndex npc64
@pi ndex npc80

Set 80387 floating-point precision to 32, 64 or 80 bits. Wen @ption{-nmpc32}
is specified, the significands of results of floating-point operations are
rounded to 24 bits (single precision); @ption{-npc64} rounds the
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11260
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11263
11264
11265
11266

11268
11269
11270
11271
11272

11274
11275
11276
11277
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11280
11281
11282
11283
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11286
11287
11288
11289
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11296
11297

11299
11300
11301
11302
11303
11304
11305
11306
11307
11308
11309
11310

significands of results of floating-point operations to 53 bits (double
preci sion) and @ption{-npc80} rounds the significands of results of
floating-point operations to 64 bits (extended double precision), which is
the default. Wen this option is used, floating-point operations in higher
precisions are not available to the programrer without setting the FPU
control word explicitly.

Setting the rounding of floating-point operations to |less than the default

80 bits can speed sone prograns by 2% or nore. Note that sone mathenati cal
libraries assunme that extended precision (80 bit) floating-point operations
are enabl ed by default; routines in such libraries could suffer significant

l oss of accuracy, typically through so-called "catastrophic cancellation",
when this option is used to set the precision to | ess than extended precision.

@tem -nst ackreal i gn

@pi ndex mnst ackrealign

Real ign the stack at entry. On the Intel x86, the @ption{-nstackrealign}
option will generate an alternate prol ogue and epil ogue that realigns the
runtime stack if necessary. This supports mxing | egacy codes that keep
a 4-byte aligned stack with npodern codes that keep a 16-byte stack for
SSE conpatibility. See also the attribute @ode{force_align_arg_pointer},
applicabl e to individual functions.

@tem -npreferred-stack-boundary=@ar { nun}

@pi ndex npreferred-stack-boundary

Attenpt to keep the stack boundary aligned to a 2 raised to @ar{nunt
byte boundary. [If @ption{-npreferred-stack-boundary} is not specified,
the default is 4 (16 bytes or 128 bits).

@tem -m ncom ng- st ack- boundar y=@ar { nunt

@pi ndex m ncom ng- st ack- boundary

Assune the incoming stack is aligned to a 2 raised to @ar{nun} byte
boundary. If @ption{-m ncom ng-stack-boundary} is not specified,

the one specified by @ption{-npreferred-stack-boundary} will be used.

On Pentium and PentiunPro, @ode{doubl e} and @ode{l ong doubl e} val ues
shoul d be aligned to an 8 byte boundary (see @ption{-nalign-double}) or
suffer significant run tinme performance penalties. On Pentiumlll, the
Stream ng SIMD Extension (SSE) data type @ode{__nl28} may not work
properly if it is not 16 byte aligned.

To ensure proper alignment of this values on the stack, the stack boundary
must be as aligned as that required by any value stored on the stack.
Further, every function nust be generated such that it keeps the stack
aligned. Thus calling a function conpiled with a higher preferred

stack boundary froma function conpiled with a |ower preferred stack
boundary will nost likely misalign the stack. It is recomended that
libraries that use call backs al ways use the default setting.

This extra alignnent does consune extra stack space, and generally
increases code size. Code that is sensitive to stack space usage, such
as enbedded systens and operating system kernels, may want to reduce the
preferred alignment to @ption{-npreferred-stack-boundary=2}.

@tenx -mo-sse3
@tenx -nmessel
@tenx -mmo-ssse3
@tenx -nsse4d. 1
@tenx -mo-sse4d. 1
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11337
11338
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11340
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@tenx -nmese4. 2
@tenx -mmo-sse4. 2
@tenx -nssed
@tenx -mo-sse4
@tenx -mavx
@t enx -mmo-avx
@tenx -nmes
@tenx -mmo-aes
@tenx -npclnul
@tenx -mmo-pcl mul
@tenx -nsseda
@tenx -mo-sseda
@tenx -nmese5
@tenx -mmo-sseb
@tenx -nBdnow
@tenx -mo-3dnow
@tenx -npopcnt
@tenx -nmmo-popcnt
b

@pi ndex mese

@pi ndex Mo- sse

@pi ndex nBdnow

i mo- 3dnow

These switches enable or disable the use of instructions in the MW,
SSE, SSE2, SSE3, SSSE3, SSE4.1, AVX, AES, PCLMJL, SSE4A, SSE5, ABM or
3DNow @ extended instruction sets.

These extensions are also available as built-in functions: see
@ef{X86 Built-in Functions}, for details of the functions enabled and
di sabl ed by these switches.

>
Q.
o
x

To have SSE/ SSE2 instructions generated automatically from fl oating- point
code (as opposed to 387 instructions), see @ption{-nfpmath=sse}.

GCC depresses SSEx instructions when @ption{-mavx} is used. Instead, it
generates new AVX instructions or AVX equival ence for all SSEx instructions
when needed.

These options will enable GCC to use these extended instructions in
generated code, even w thout @ption{-nfpmath=sse}. Applications which
performruntime CPU detection nust conpile separate files for each
supported architecture, using the appropriate flags. |In particular,
the file containing the CPU detecti on code should be conpiled without
these options.

@tem-ncld

@pi ndex ncld

This option instructs GCC to enmit a @ode{cld} instruction in the prol ogue

of functions that use string instructions. String instructions depend on
the DF flag to sel ect between autoincrement or autodecrenment node. Wile the
ABl specifies the DF flag to be cleared on function entry, some operating
systens violate this specification by not clearing the DF flag in their
exception dispatchers. The exception handl er can be invoked with the DF flag
set which leads to wong direction nbde, when string instructions are used.
This option can be enabled by default on 32-bit x86 targets by configuring
GCC with the @ption{--enable-cld} configure option. Generation of @ode{cld}
instructions can be suppressed with the @ption{-mo-cld} conpiler option

in this case.

@tem -ntx16

@pi ndex nctx16

This option will enable GCC to use CMPXCHGL6B instruction in generated code.
CMPXCHGL6B al | ows for atomic operations on 128-bit doubl e quadword (or oword)
data types. This is useful for high resolution counters that coul d be updated
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by nul tiple processors (or cores). This instruction is generated as part of
atomic built-in functions: see @ef{Atonmic Builtins} for details.

@tem - nsahf

@pi ndex nsahf

This option will enable GCC to use SAHF instruction in generated 64-bit code.
Early Intel CPUs with Intel 64 |acked LAHF and SAHF instructions supported
by AMD64 until introduction of Pentium4 Gl step in Decenber 2005. LAHF and
SAHF are | oad and store instructions, respectively, for certain status flags.
In 64-bit node, SAHF instruction is used to optim ze @ode{fnod}, @ode{drent
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or @ode{renainder} built-in functions: see @ef{OQ her Builtins} for details.
@tem-nrecip

@pi ndex nrecip

This option will enable GCC to use RCPSS and RSQRTSS instructions (and their
vectorized variants RCPPS and RSQRTPS) with an additi onal Newt on- Raphson step
to increase precision instead of DI VSS and SQRTSS (and their vectorized
variants) for single precision floating point argunments. These instructions
are generated only when @ption{-funsafe-math-optim zations} is enabl ed
together with @ption{-finite-nmath-only} and @ption{-fno-trappi ng-math}.
Note that while the throughput of the sequence is higher than the throughput

of the non-reciprocal instruction, the precision of the sequence can be
decreased by up to 2 ulp (i.e. the inverse of 1.0 equals 0.99999994).
@tem -nvecl i babi =@ar {type}

@pi ndex nmvecl i babi

Specifies the ABI type to use for vectorizing intrinsics using an
external library. Supported types are @ode{svnm} for the Intel short
vector math library and @ode{acnml} for the AMD math core library style

of interfacing. GCC will currently emt calls to @ode{vnl dExp2},

@ode{vm dLn2}, @ode{vm dLog102}, @ode{vni dLog102}, @ode{vnm dPow2},
@ode{vm dTanh2}, @ode{vm dTan2}, @ode{vm dAtan2}, @ode{vni dAtanh2},
@ode{vm dCbrt 2}, @ode{vnl dSinh2}, @ode{vm dSin2}, @ode{vm dAsinh2},
@ode{vnl dAsi n2}, @ode{vnl dCosh2}, @ode{vm dCos2}, @ode{vnl dAcosh2},
@ode{vm dAcos2}, @ode{vm sExp4}, @ode{vm sLn4}, @ode{vnl sLogl04},
@ode{vm sLog104}, @ode{vm sPow4}, @ode{vm sTanh4}, @ode{vm sTan4},
@ode{vm sAtan4}, @ode{vm sAtanh4}, @ode{vni sCbrt4}, @ode{vn sSinh4},
@ode{vnl sSi n4}, @ode{vm sAsinh4}, @ode{vm sAsin4}, @ode{vm sCosh4},
@ode{vm sCos4}, @ode{vni sAcosh4} and @ode{vm sAcos4} for corresponding
function type when @ption{-nveclibabi=svm} is used and @ode{__vrd2_sin},
@ode{__vrd2_cos}, @ode{__vrd2_exp}, @ode{__vrd2_log}, @ode{__vrd2_l| ogz}
@ode{__vrd2_l og10}, @ode{__vrs4_sinf}, @ode{_vrs4_cosf},
@ode{__vrs4_expf}, @ode{__vrs4_ logf}, @ode{__vrs4_log2f},
@ode{__vrs4_10gl0f} and @ode{__vrs4_powf} for correspondi ng function type
when @ption{-nveclibabi=acm} is used. Both @ption{-ftree-vectorize} and
@ption{-funsafe-math-optimzati ons} have to be enabled. A SVYM. or ACM. ABI
conpatible library will have to be specified at link tine.

@tem -npush-args

@tenx -mo-push-args

@pi ndex npush-args

@pi ndex mMmo- push- ar gs

Use PUSH operations to store outgoing paraneters. This nmethod is shorter

and usual |y equally fast as method using SUB/ MOV operations and is enabl ed
by default. |In sonme cases disabling it may inprove performance because of
i mproved schedul i ng and reduced dependenci es.

@tem -nmaccunul at e- out goi ng- ar gs

@pi ndex maccunul at e- out goi ng- ar gs

If enabl ed, the maxi mum anmount of space required for outgoing arguments will
conputed in the function prologue. This is faster on npbst nodern CPUs
because of reduced dependencies, inproved scheduling and reduced stack usage
when preferred stack boundary i's not equal to 2. The drawback is a notable
increase in code size. This switch inplies @ption{-mo-push-args}.

@tem -nt hreads

be
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@pi ndex nt hr eads

Support thread-safe exception handling on @anp{M ngw32}. Code that relies
on thread-safe exception handling nust conpile and link all code with the
@ption{-nthreads} option. Wen conpiling, @ption{-nthreads} defines
@ption{-D_M}; when linking, it links in a special thread hel per library
@ption{-1mngwthrd} which cleans up per thread exception handling data.

@tem -mo-align-stringops

@pi ndex mo-al i gn-stringops

Do not align destination of inlined string operations. This switch reduces
code size and inproves performance in case the destination is already aligned,
but GCC doesn’t know about it.

@tem-mnline-all-stringops
@pi ndex mnline-all-stringops
By default GCC inlines string operations only when destination is known to be

aligned at least to 4 byte boundary. This enables nore inlining, increase code
size, but nay inprove performance of code that depends on fast nmenctpy, strlen
and nenset for short |engths.

@tem -mnline-stringops-dynam cally

@pi ndex m nline-stringops-dynam cally

For string operation of unknown size, inline runtinme checks so for snall

bl ocks inline code is used, while for large blocks library call is used.

@tem -nstringop-strategy=@ar{al g}

@pi ndex nstringop-strategy=@ar{al g}

Overwite internal decision heuristic about particular algorithmto inline
string operation with. The allowed values are @ode{rep_byte},
@ode{rep_4byte}, @ode{rep_8byte} for expanding using | 386 @ode{rep} prefix
of specified size, @ode{byte_|oop}, @ode{loop}, @ode{unrolled_|oop} for
expanding inline | oop, @ode{libcall} for always expanding library call.

@tem -nom t-| eaf-frame- pointer

@pi ndex nomit-| eaf-frame-pointer

Don’t keep the frame pointer in a register for leaf functions. This
avoids the instructions to save, set up and restore franme pointers and
makes an extra register available in | eaf functions. The option
@ption{-fomt-frame-pointer} renoves the frame pointer for all
whi ch m ght nmake debuggi ng harder.

functions

@tem-ntls-direct-seg-refs

@tenx -mo-tls-direct-seg-refs

@pi ndex ntls-direct-seg-refs

Control s whether TLS variables nmay be accessed with offsets fromthe
TLS segnment register (@ode{%s} for 32-bit, @ode{% s} for 64-bit),
or whether the thread base pointer nust be added. Whether or not this
is legal depends on the operating system and whether it maps the
segnent to cover the entire TLS area.

For systems that use GNU |libc, the default is on.
@tem -nfused- madd

@tenx -mo-fused- madd

@pi ndex nf used- madd

Enabl e automati c generation of fused floating point nultiply-add instructions

if the | SA supports such instructions. The -nfused-nadd option is on by
default. The fused multiply-add instructions have a different
roundi ng behavi or conpared to executing a nultiply followed by an add.

@tem -nsse2avx

@tenx -rmo-sse2avx

@pi ndex nmese2avx

Specify that the assenbl er shoul d encode SSE instructions with VEX
prefix. The option @ption{-nmavx} turns this on by default.

@nd table
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These @anp{-n} switches are supported in addition to the above
on AMD x86-64 processors in 64-bit environnments.

@abl e @cct abopt
@tem-nB2

@tenx -nb4

@pi ndex nB2

@pi ndex nb4

Cenerate code for a 32-bit or 64-bit environment.

The 32-bit environnent sets int, long and pointer to 32 bits and
generates code that runs on any i 386 system

The 64-bit environnent sets int to 32 bits and | ong and pointer

to 64 bits and generates code for AVMD s x86-64 architecture. For
darwin only the -n64 option turns off the @ption{-fno-pic} and

@ption{-ndynani c- no-pi c} options.

@tem -mo-red-zone

@pi ndex no-red-zone

Do not use a so called red zone for x86-64 code. The red zone is mandated
by the x86-64 ABI, it is a 128-byte area beyond the |ocation of the

stack pointer that will not be nodified by signal or interrupt handlers
and therefore can be used for tenporary data w thout adjusting the stack

pointer. The flag @ption{-mo-red-zone} disables this red zone.

@tem -ncnodel =smal |

@pi ndex ncnodel =smal |

Generate code for the small code npdel: the programand its synbols nust
be linked in the |ower 2 GB of the address space. Pointers are 64 bits.
Prograns can be statically or dynamically linked. This is the default
code nodel .

@t em - ntnodel =ker nel

@pi ndex ncnodel =ker nel

CGenerate code for the kernel code nodel. The kernel runs in the
negative 2 GB of the address space.

This nodel has to be used for Linux kernel code.

@t em - ncnodel =nmedi um

@pi ndex ncnodel =medi um

Generate code for the nedium nodel: The programis linked in the lower 2
@B of the address space. Snull synbols are also placed there. Synbols
with sizes larger than @ption{-m arge-data-threshold} are put into
large data or bss sections and can be | ocated above 2GB. Prograns can
be statically or dynam cally I|inked.

@tem -ntnodel =l arge

@pi ndex nctnodel =I ar ge

Generate code for the large nodel: This npdel makes no assunptions
about addresses and sizes of sections.

@tem - msave- ar gs

@pi ndex nsave- ar gs

Save integer arguments on the stack at function entry.
@nd table

@ode | A-64 Options
@ubsection | A-64 Options
@index | A-64 Options

These are the @anp{-n} options defined for the Intel |A-64 architecture.

@abl e @cct abopt
@tem -nbi g- endi an
@pi ndex nbi g- endi an

Generate code for a big endian target. This is the default for HP-UX@
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@tem-mittle-endian

@pindex mMittle-endi an

Generate code for a little endian target.
and GNU/ Li nux.

This is the default for Al X5

@tem - ngnu- as

@tenx -rmmo-gnu-as

@pi ndex ngnu- as

@pi ndex mMo- gnu- as

Generate (or don’t) code for the GNU assenbler. This is the default.

@ Also, this is the default if the configure option @ption{--wth-gnu-as}
@ is used.

@tem -ngnu-1d

@tenx -mmo-gnu-Id

@pi ndex ngnu-1d

@pi ndex mmo-gnu-1|d

Generate (or don’t) code for the GNU linker. This is the default.

@ Also, this is the default if the configure option @ption{--w th-gnu-Id}
@ is used.

@tem -mo-pic

@pi ndex mMo- pi ¢

Generate code that does not use a global pointer register. The result
is not position independent code, and violates the | A-64 ABl @
@tem-nvol atil e-asm stop

@tenx -mo-vol atil e-asm stop

@pi ndex mvol atil e-asm st op

@pi ndex mmo-vol atil e-asm st op

Generate (or don’t) a stop bit imediately before and after volatile asm
statenents.

@tem -nregi ster-nanes

@tenx -mmo-register-nanmes

@pi ndex nregi st er-nanes

@pi ndex mmo-r egi st er- nanes

Generate (or don’t) @anp{in}, @anp{loc}, and @anp{out} register nanmes for
the stacked registers. This may nake assenbl er output nore readabl e.

@tem -mo-sdat a
@tenx -nsdata
@pi ndex mo- sdat a
@pi ndex nsdat a

Di sabl e (or enable) optimzations that use the small data section. This nmay
be useful for working around optim zer bugs.

@tem -ntonstant - gp

@pi ndex ntonstant-gp

Generate code that uses a single constant global pointer value. This is

useful when conpiling kernel code.

@tem - maut o- pi ¢

@pi ndex maut o-pic

CGenerate code that is self-relocatable.
This is useful when conpiling firmare code.

@tem -mnline-float-divide-mn-|atency

@pi ndex mnline-float-divide-mn-|atency

Generate code for inline divides of floating point values
using the mninmumlatency algorithm

@tem -mnline-float-divide-max-throughput
@pi ndex mnline-float-divide-max-throughput
Generate code for inline divides of floating point val ues

This inplies @ption{-ntonstant-gp}.
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usi ng the maxi num t hroughput al gorithm

@tem-mnline-int-divide-mn-|atency

@pi ndex mnline-int-divide-mn-|atency

Generate code for inline divides of integer values
using the mninmum | atency al gorithm

@tem -mnline-int-divide-nmax-throughput

@pi ndex m nline-int-divide-max-throughput
Generate code for inline divides of integer val ues
usi ng the maxi mum t hr oughput al gorithm

@tem -mnline-sgrt-mn-|atency

@pi ndex mnline-sqgrt-mn-|atency
Generate code for inline square roots
using the mninmum |l atency algorithm

@tem -mnline-sqgrt-max-throughput

@pi ndex m nline-sqrt-max-throughput
Generate code for inline square roots
usi ng the maxi num t hroughput al gorithm

@tem -mo-dwarf2-asm

@tenx -ndwarf2-asm

@pi ndex mMmo- dwar f 2-asm

@pi ndex ndwar f 2- asm

Don’t (or do) generate assenbler code for the DWARF2 |ine nunber debuggi ng
info. This may be useful when not using the GNU assenbler.

@tem -nearly-stop-bits

@tenx -mmo-early-stop-bits

@pi ndex nearly-stop-bits

@pi ndex mMmo-early-stop-bits

Allow stop bits to be placed earlier than inmediately preceding the
instruction that triggered the stop bit. This can inprove instruction
schedul i ng, but does not always do so.

@tem -nfixed-range=@ar {regi ster-range}

@pi ndex nfixed-range

Generate code treating the given register range as fixed registers.

A fixed register is one that the register allocator can not use. This is
useful when conpiling kernel code. A register range is specified as

two registers separated by a dash. Miltiple register ranges can be
speci fied separated by a comma.

@tem -ntls-size=@ar{tls-size}

@pi ndex ntls-size

Specify bit size of immediate TLS offsets. Valid values are 14, 22, and
64.

@tem -ntune=@ar { cpu-type}

@pi ndex ntune

Tune the instruction scheduling for a particular CPU, Valid values are
itanium itaniuml, nerced, itaniun2, and ntkinley.

@tem-nt

@tenx -pthread

@pi ndex nt

@pi ndex pt hr ead

Add support for multithreading using the POSIX threads library. This
option sets flags for both the preprocessor and linker. It does

not affect the thread safety of object code produced by the conpiler or
that of libraries supplied with it. These are HP-UX specific flags.

@tem-m | p32
@tenx -nlp64d
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@pi ndex m | p32

@pi ndex m p64

Cenerate code for a 32-bit or 64-bit environment.

The 32-bit environnent sets int, long and pointer to 32 bits.
The 64-bit environnment sets int to 32 bits and | ong and pointer
to 64 bits. These are HP-UX specific flags.

@tem - mo- sched- br - dat a- spec

@tenx -nsched-br-data-spec

@pi ndex mmo- sched- br - dat a- spec

@pi ndex nsched- br - dat a- spec

(Di s/ En)abl e data specul ative scheduling before rel oad.
This will result in generation of the Id.a instructions and
the correspondi ng check instructions (ld.c / chk.a).

The default is ’'disable’ .

@tem -nsched- ar - dat a- spec

@tenx -mmo-sched- ar-dat a- spec

@pi ndex nsched- ar - dat a- spec

@pi ndex mMmo- sched- ar - dat a- spec

(En/ Di s)abl e data specul ative scheduling after rel oad.

This will result in generation of the Id.a instructions and
the correspondi ng check instructions (ld.c / chk.a).

The default is 'enable’.

@tem -mo- sched- control - spec

@tenx -nsched-control-spec

@pi ndex mo- sched- control - spec

@pi ndex nmsched-control - spec

(Dis/En)able control speculative scheduling. This feature is
avail abl e only during region scheduling (i.e. @ before reload).
This will result in generation of the Id.s instructions and
the correspondi ng check instructions chk.s .

The default is 'disable’.

@tem -nsched- br-i n-dat a- spec

@tenx -mmo-sched-br-in-data-spec

@pi ndex nmsched- br-i n- dat a- spec

@pi ndex mmo- sched- br - i n- dat a- spec

(En/ Di s)abl e specul ative scheduling of the instructions that

are dependent on the data specul ative | oads before rel oad.

This is effective only with @ption{-nsched-br-data-spec} enabl ed.
The default is ’'enable’.

@tem -nsched- ar - i n-dat a- spec

@tenx -mo-sched-ar-in-data-spec

@pi ndex nmsched- ar-i n- dat a- spec

@pi ndex mmo- sched- ar - i n- dat a- spec

(En/ Di s)abl e specul ative scheduling of the instructions that

are dependent on the data specul ative |oads after rel oad.

This is effective only with @ption{-nsched-ar-data-spec} enabl ed.
The default is 'enable’.

@tem -nsched-in-control - spec

@tenx -mo-sched-in-control-spec

@pi ndex nsched-in-control -spec

@pi ndex mo- sched-i n-control - spec

(En/ Di s)abl e specul ative scheduling of the instructions that

are dependent on the control specul ative |oads.

This is effective only with @ption{-msched-control -spec} enabl ed.
The default is 'enable’.

@tem -nsched- | dc
@tenx -mo-sched-Idc
@pi ndex msched-1dc
@pi ndex mMmo- sched-|dc
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(En/ Di s)abl e use of sinple data specul ation checks Id.c .

I f disabled, only chk.a instructions will be enmitted to check
data specul ative | oads.

The default is 'enable’.

@tem -mo-sched-control -1dc

@tenx -nmsched-control-1dc

@pi ndex mo- sched-control -1dc

@pi ndex nmsched-control -1dc

(Dis/En)abl e use of |Id.c instructions to check control specul ative | oads.
If enabled, in case of control speculative |oad with no specul atively
schedul ed dependent instructions this load will be emitted as |d.sa and
Id.c will be used to check it.

The default is 'disable’.

@t em - mo- sched- spec-verbose

@tenx -nsched-spec-verbose

@pi ndex mMmo- sched- spec-verbose

@pi ndex nsched- spec-ver bose

(Dis/En)able printing of the infornmation about specul ative notions.

@t em - mo- sched- pr ef er - non- dat a- spec-i nsns

@tenx -nsched- prefer-non-data-spec-insns

@pi ndex mo- sched- pr ef er - non- dat a- spec- i nsns

@pi ndex nmsched- pr ef er - non- dat a- spec-i nsns

I'f enabl ed, data specul ative instructions will be chosen for schedul e
only if there are no other choices at the moment. This will make
the use of the data specul ati on nuch nobre conservative.

The default is ’'disable .

@t em - mo- sched- pref er-non-control -spec-i nsns

@tenx -nsched- prefer-non-control -spec-insns

@pi ndex mo- sched- pref er-non-control - spec-insns

@pi ndex nmsched- prefer-non-control -spec-insns

I f enabl ed, control speculative instructions will be chosen for schedul e
only if there are no other choices at the nmoment. This will nake

the use of the control specul ation much nore conservative.

The default is ’disable.

@t em - mo-sched- count -spec-in-critical-path

@tenx -nsched-count-spec-in-critical-path

@pi ndex mo- sched- count-spec-in-critical-path

@pi ndex msched- count-spec-in-critical-path

I f enabl ed, specul ati ve dependencies will be considered during

conputation of the instructions priorities. This will nmake the use of the
specul ation a bit nore conservative.

The default is 'disable’.

@nd table

@ode MB2C Options
@ubsecti on MB2C Opti ons
@i ndex MB2C opti ons

@abl e @cct abopt

@tem - ncpu=@ar { nane}

@pi ndex ncpu=

Sel ect the CPU for which code is generated. @ar{nane} may be one of
@amp{r8c} for the R8C/Tiny series, @anp{ml6c} for the ML6C (up to

/60) series, @anmp{nB2cn} for the ML6C/ 80 series, or @anp{nB2c} for
the MB2C/ 80 series.

@tem-nsim

@pi ndex msi m

Specifies that the programw |l be run on the simulator. This causes
an alternate runtine library to be Iinked in which supports, for
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exanple, file I/0@ You nust not use this option when generating
programs that will run on real hardware; you nust provide your own
runtime library for whatever 1/0O functions are needed.

@tem - nmenr egs=@ar { nunber}

@pi ndex menregs=

Speci fies the nunber of menory-based pseudo-registers GCC will use
during code generation. These pseudo-registers will be used |ike real
registers, so there is a tradeoff between GCC s ability to fit the
code into avail able registers, and the performance penalty of using
menory instead of registers. Note that all nodules in a program nust
be conpiled with the same value for this option. Because of that, you
must not use this option with the default runtine libraries gcc

bui I ds.

@nd table

@ode MB2R/ D Opti ons
@ubsecti on MB2R/ D Opti ons
@i ndex MB2R/ D opti ons

These @ption{-n} options are defined for Renesas M32R/ D architectures:

@ abl e @cct abopt

@tem -nB2r2

@pi ndex nB2r2

Cenerate code for the MB2R 2@

@tem -nB2rx
@pi ndex nB2rx
Cenerate code for the MB2R X@

@tem -nB2r
@pi ndex nB2r
Cenerate code for the MB2R@ This is the default.

@tem - model =smal |

@pi ndex mmodel =smal |

Assune all objects live in the | ower 16MB of nmenory (so that their addresses
can be loaded with the @ode{l d24} instruction), and assunme all subroutines
are reachable with the @ode{bl} instruction.

This is the default.

The addressability of a particular object can be set with the
@ode{nodel } attribute.

@t em - nmodel =nedi um

@pi ndex mmodel =medi um

Assune objects may be anywhere in the 32-bit address space (the conpiler
will generate @ode{seth/add3} instructions to |oad their addresses), and
assune all subroutines are reachable with the @ode{bl} instruction.

@tem - nmmodel =l ar ge

@pi ndex mmodel =l ar ge

Assune objects may be anywhere in the 32-bit address space (the conpiler
wi Il generate @ode{seth/add3} instructions to |oad their addresses), and
assunme subroutines nmay not be reachable with the @ode{bl} instruction
(the conpiler will generate the much slower @ode{seth/add3/jl}
instruction sequence).

@t em - nsdat a=none

@pi ndex nsdat a=none

Di sabl e use of the snall data area. Variables will be put into
one of @anp{.data}, @anp{bss}, or @anp{.rodata} (unless the
@ode{section} attribute has been specified).

This is the default.
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The snal| data area consists of sections @anp{.sdata} and @anp{.sbss}.
Obj ects may be explicitly put in the snall data area with the
@ode{section} attribute using one of these sections.

@tem - nsdat a=sdat a

@pi ndex nsdat a=sdat a

Put small global and static data in the small data area, but do not
generate special code to reference them

@t em - nsdat a=use

@pi ndex nsdat a=use

Put small global and static data in the small data area, and generate
special instructions to reference them

@tem -G @ar{nunt

@pi ndex G

@i ndex smal | er data references

Put gl obal and static objects |less than or equal to @ar{nun} bytes

into the snall data or bss sections instead of the normal data or bss
sections. The default value of @ar{nun} is 8.
The @ption{-nsdata} option nust be set to one of @anp{sdata} or @anp{use}

for this option to have any effect.

Al'l nodul es should be conpiled with the sane @ption{-G @ar{nun}} val ue.

Conpiling with different values of @ar{nun} may or may not work; if it
doesn’t the linker will give an error message---incorrect code will not be
gener at ed.

@tem -ndebug

@pi ndex nmdebug
Makes the MB2R specific code in the conpiler display sone statistics
that mght hel p i n debugging prograns.

@tem -malign-1oops
@pi ndex malign-1oops
Align all loops to a 32-byte boundary.

@tem -mo-align-|oops

@pi ndex mmo- al i gn-1 oops

Do not enforce a 32-byte alignment for loops. This is the default.
@tem -m ssue-rate=@ar{nunber}

@pi ndex m ssue-rat e=@ar { nunber}

| ssue @ar{nunber} instructions per cycle. @ar{nunber} can only be 1
or 2
@t em - nbranch- cost =@ar { nunber}

@pi ndex nbranch-cost =@ar { nunber}

@ar{nunber} can only be 1 or 2. If it is 1 then branches will be
preferred over conditional code, if it is 2, then the opposite wll
apply.

@tem -nflush-trap=@sar{nunber}

@pi ndex nflush-trap=@ar{nunber}

Specifies the trap nunber to use to flush the cache.
12. Valid nunbers are between 0 and 15 incl usive.

The default is

@tem -mo-flush-trap
@pi ndex mo-flush-trap
Specifies that the cache cannot be flushed by using a trap.

@tem -nflush-func=@ar{nane}

@pi ndex nflush-func=@ar { nanme}

Specifies the name of the operating systemfunction to call to flush
the cache. The default is @nph{_flush_cache}, but a function call
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will only be used if a trap is not avail able.

@tem -mo-flush-func
@pi ndex mo-flush-func
Indicates that there is no OS function for flushing the cache.

@nd table

@ode MB680x0 Options
@ubsecti on M680x0 Opti ons
@i ndex M680x0 opti ons

These are the @anp{-n} options defined for M680x0 and Col dFire processors.
The default settings depend on which architecture was sel ected when

the conpiler was configured; the defaults for the npbst common choices

are given bel ow

@ abl e @cct abopt

@tem - mar ch=@ar { ar ch}

@pi ndex march

Generate code for a specific M80x0 or ColdFire instruction set
architecture. Perm ssible values of @ar{arch} for M80x0
architectures are: @anp{68000}, @anp{68010}, @anp{68020},

@anp{ 68030}, @anp{68040}, @anrp{ 68060} and @anp{cpuSZ}. Col dFire
architectures are sel ected according to Freescale's | SA classification
and the perm ssible values are: @anp{isaa}, @anp{isaapl us},

@anp{i sab} and @anp{i sac}.

gcc defines a macro @anp{__ncf @ar{arch}__} whenever it is generating
code for a ColdFire target. The @ar{arch} in this macro is one of the
@ption{-march} argunments given above.

When used together, @ption{-march} and @ption{-ntune} select code
that runs on a fame of simlar processors but that is optimzed
for a particular mcroarchitecture.

@tem - ntcpu=@ar { cpu}
@pi ndex nctpu

Generate code for a specific Ms80x0 or Col dFire processor.
The MB80x0 @ar{cpu}s are: @anp{68000}, @anp{68010}, @anp{68020},
@anp{ 68030}, @anp{68040}, @anp{68060}, @anp{68302}, @anp{68332}

and @anp{cpu32}. The ColdFire @ar{cpu}s are given by the table
bel ow, which also classifies the CPUs into famlies:

@l titable @olumfractions 0.20 0.80

@tem @trong{Fam |y} @ab @trong{@anp{-ncpu} argunents}

@tem @anp{5lge} @ab @anp{51qge}

@tem @anp{5206} @ab @anp{5202} @anp{5204} @anp{5206}

@tem @anp{5206e} @ab @anp{5206e}

@tem @anp{5208} @ab @anp{5207} @anp{5208}

tem @anp{5211la} @ab @anp{5210a} @anp{521la}

em @anp{5213} @ab @anp{5211} @anp{5212} @anp{5213}

em @anp{5216} @ab @anp{5214} @anp{5216}

em @anp{52235} @ab @anp{52230} @anp{52231} @anp{52232} @anp{52233} @am
em @anp{5225} @ab @anp{5224} @anp{5225}

em @anp{5235} @ab @anp{5232} @anp{5233} @anp{5234} @anp{5235} @anp{523
em @anp{5249} @ab @anp{5249

em @anp{5250} @ab @anp{5250

em @anp{5271} @ab @anp{5270} @anp{5271}
em @anp{5272} @ab @anp{5272

em @anp{5275} @ab @anp{5274} @anp{5275}

em @anp{5282} @ab @anp{5280} @anp{5281} @anp{5282} @anp{528x}
em @anp{5307} @ab @anp{5307
em @anp{5329} @ab @anp{5327} @anp{5328} @anp{5329} @anp{532x}
em @anp{5373} @ab @anp{5372} @anp{5373} @anp{537x}

em @anp{5407} @ab @anp{5407
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12037 @tem @anp{5475} @ab @anp{5470} @anp{5471} @anp{5472} @anp{5473} @anp{547
12038 @nd nultitable

12040 @ption{-nmcpu=@ar{cpu}} overrides @ption{-march=@ar{arch}} if

12041 @ar{arch} is conpatible with @ar{cpu}. Oher conbinations of

12042 @ption{-ncpu} and @ption{-nmarch} are rejected.

12044 gcc defines the macro @anp{__nctf_cpu_@ar{cpu}} when Col dFire target
12045 @ar{cpu} is selected. It also defines @anp{__ncf famly @ar{famly}},
12046 where the value of @ar{family} is given by the table above.

12048 @tem - ntune=@ar{tune}

12049 @pi ndex ntune

12050 Tune the code for a particular microarchitecture, within the

12051 constraints set by @ption{-nmarch} and @ption{-ncpu}.

12052 The Ms80x0 microarchitectures are: @anp{68000}, @anp{68010},

12053 @anp{ 68020}, @anp{ 68030} @anp{ 68040}, @anp{68060}

12054 and @anp{cpu32}. The Col dFire m croarchitectures

12055 are: @anmp{cfvl}, @anp{cfv2}, @anp{cfv3}, @anp{cfv4} and @anp{cfvie}.
12057 You can al so use @ption{-ntune=68020-40} for code that needs

12058 to run relatively well on 68020, 68030 and 68040 targets.

12059 @ption{-nt une=68020-60} is simlar but includes 68060 targets

12060 as well. These two options select the sane tuning decisions as

12061 @pti on{-n68020-40} and @ption{-nB8020- 60} respectively.

12063 gcc defines the macros @anp{__nt@ar{arch}} and @anp{__nc@ar{arch}__}
12064 when tuning for 680x0 architecture @ar{arch}. |1t also defines

12065 @anp{nt@ar{arch}} unless either @ption{-ansi} or a non-GNU @ption{-std}
12066 option is used. gcc is tuning for a range of architectures,

12067 as sel ected by @ption{-ntune=68020-40} or @ption{-ntune= 68020- 60},
12068 it defines the macros for every architecture in the range.

12070 gcc al so defines the macro @anp{__m@ar{uarch}__} when tuning for
12071 Col dFire mcroarchitecture @ar{uarch}, where @ar{uarch} is one

12072 of the argunments given above.

12074 @tem - n68000

12075 @tenx -nc68000

12076 @pi ndex n68000

12077 @pi ndex nt68000

12078 Generate output for a 68000. This is the default

12079 when the conpiler is configured for 68000-based systens.

12080 It is equivalent to @ption{-nmarch=68000}.

12082 Use this option for mcrocontrollers with a 68000 or ECO00 core,

12083 including the 68008, 68302, 68306, 68307, 68322, 68328 and 68356.

12085 @tem - n68010

12086 @pi ndex 68010

12087 Generate output for a 68010. This is the default

12088 when the conpiler is configured for 68010-based systens.

12089 It is equivalent to @ption{-nmarch=68010}.

12091 @tem - n68020

12092 @tenx -nct68020

12093 @pi ndex n68020

12094 @pi ndex nt68020

12095 Generate output for a 68020. This is the default

12096 when the conpiler is configured for 68020-based systens.

12097 It is equivalent to @ption{-nmarch=68020}.

12099 @tem - n68030

12100 @pi ndex nmB68030

12101
12102

Generate output for a 68030. This is the default when the conpiler is
configured for 68030-based systens. It is equivalent to
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12103

12105
12106
12107
12108
12109

12111
12112
12113

12115
12116
12117
12118
12119

12121
12122
12123

12125
12126
12127
12128
12129

12131
12132
12133

12135
12136
12137
12138
12139
12140

12142
12143

12145
12146
12147
12148

12150
12151
12152
12153
12154

12156
12157
12158
12159

12161
12162
12163
12164

12166
12167
12168

@pt i on{- mar ch=68030} .

@tem - 68040

@pi ndex 68040

Generate output for a 68040. This is the default when the conpiler is
configured for 68040-based systens. It is equivalent to
@ption{-march=68040}.

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

@tem -n68060

@pi ndex 68060

Generate output for a 68060. This is the default when the conpiler is
configured for 68060-based systens. It is equivalent to

@pt i on{- mar ch=68060} .

This option inhibits the use of 68020 and 68881/ 68882 instructions that
have to be enul ated by software on the 68060. Use this option if your 68060
does not have code to enul ate those instructions.

@tem - ncpu32

@pi ndex ncpu32

Generate output for a CPU32. This is the default

when the conpiler is configured for CPU32-based systens.
It is equivalent to @ption{-march=cpu32}.

Use this option for mcrocontrollers with a
CPU32 or CPU32+ core, including the 68330, 68331, 68332, 68333, 68334,
68336, 68340, 68341, 68349 and 68360.

@tem -nb200

@pi ndex nb200

Generate output for a 520X ColdFire CPU@ This is the default
when the conpiler is configured for 520X-based systens.

It is equivalent to @ption{-ncpu=5206}, and is now deprecat ed
in favor of that option.

Use this option for mcrocontroller with a 5200 core,
the MCF5202, MCF5203, MCF5204 and MCF5206.

i ncl udi ng

@tem -nb206e

@pi ndex nb206e

Generate output for a 5206e Col dFire CPU@ The option is now
deprecated in favor of the equival ent @ption{-ncpu=5206e}.

@tem -nb28x

@pi ndex nb28x

Generate output for a nenber of the ColdFire 528X family.
The option is now deprecated in favor of the equival ent
@ption{-ncpu=528x}.

@tem -nb307

@pi ndex nb307

Generate output for a ColdFire 5307 CPU@ The option is now deprecated
in favor of the equival ent @ption{-ncpu=5307}.

@tem -nb407

@pi ndex nb407

Generate output for a ColdFire 5407 CPU@ The option is now deprecated
in favor of the equival ent @ption{-ncpu=5407}.

@tem -ntfvie
@pi ndex ncfvde
Generate output for a ColdFire Vde famly CPU (e.g. @ 547x/548x).
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12169
12170
12171

12173
12174
12175
12176
12177
12178

12180

12182
12183
12184
12185
12186
12187

12189

12191
12192
12193
12194
12195
12196
12197
12198

12200
12201
12202
12203
12204

12206
12207
12208
12209
12210
12211
12212
12213
12214
12215
12216

12218

12220
12221
12222
12223
12224

12226
12227
12228

12230
12231
12232
12233
12234

This includes use of hardware floating point instructions.
The option is equivalent to @ption{-npu=547x}, and is now
deprecated in favor of that option.

@tem - n68020- 40

@pi ndex n68020- 40

Generate output for a 68040, wi thout using any of the new instructions.
This results in code which can run relatively efficiently on either a
68020/ 68881 or a 68030 or a 68040. The generated code does use the
68881 instructions that are enul ated on the 68040.

The option is equivalent to @ption{-nmarch=68020} @ption{-ntune=68020-40}.

@tem - n68020- 60

@pi ndex n68020- 60

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

The option is equivalent to @ption{-nmarch=68020} @ption{-ntune=68020-60}.

@tem -nmhard-fl oat

@tenx -nb8881

@pi ndex mhard-f | oat

@pi ndex 68881

Generate floating-point instructions. This is the default for 68020
and above, and for Col dFire devices that have an FPU@ It defines the
macro @anp{__HAVE_68881__} on Ms80x0 targets and @anp{__ncffpu__}

on ColdFire targets.

@tem -nsoft-float

@pi ndex nsoft-fl oat

Do not generate floating-point instructions; use library calls instead.
This is the default for 68000, 68010, and 68832 targets. It is also
the default for Col dFire devices that have no FPU.

@tem -ndiv

@tenx -mo-div

@pi ndex mdi v

@pi ndex mo-di v

Generate (do not generate) Col dFire hardware divide and remai nder
instructions. |f @ption{-march} is used wi thout @ption{-ncpu},

the default is ‘‘on’’ for ColdFire architectures and ‘‘off’’ for Ms80X0
architectures. Oherwi se, the default is taken fromthe target CPU
(either the default CPU, or the one specified by @ption{-ncpu}). For
exanple, the default is ‘‘off’’ for @ption{-ncpu=5206} and ‘‘on’’ for
@pt i on{ - ncpu=5206e} .

gcc defines the macro @anp{__ntfhwdiv__} when this option is enabl ed.

@tem -nshort

@pi ndex nshort

Consi der type @ode{int} to be 16 bits w de, |ike @ode{short int}.
Addi tionally, paraneters passed on the stack are also aligned to a
16-bit boundary even on targets whose APl nandates pronotion to 32-bit.

@tem -mo-short

@pi ndex mmo- short

Do not consider type @ode{int} to be 16 bits wide. This is the default.
@tem-mobitfield

@tenx -mo-bitfield

@pi ndex mobi tfield

@pi ndex mo-bitfield

Do not use the bit-field instructions. The @ption{-n68000}, @ption{-ncpu32}
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12235

12237
12238
12239
12240
12241

12243
12244
12245
12246
12247
12248
12249

12251
12252
12253

12255
12256
12257
12258

12260
12261
12262

12264
12265

12267
12268
12269
12270

12272
12273
12274
12275
12276
12277
12278
12279
12280

12282
12283
12284

12286
12287
12288
12289
12290
12291
12292

12294
12295
12296
12297
12298
12299

and @ption{-nb200} options inply @{ @ption{-mobitfield}}.

@tem-nbitfield

@pindex nmbitfield

Do use the bit-field instructions.
@ption{-nmbitfield}.
desi gned for a 68020.

The @ption{-n68020} option inplies
This is the default if you use a configuration

@tem-nrtd

@pi ndex nrtd

Use a different function-calling convention, in which functions
that take a fixed nunber of argunents return with the @ode{rtd}
instruction, which pops their argunents while returning. This
saves one instruction in the caller since there is no need to pop
the argunents there.

This calling convention is inconpatible with the one nornally
used on Uni x, so you cannot use It if you need to call libraries
conpiled with the Unix conpiler.

Al so, you nust provide function prototypes for all functions that
take variabl e nunbers of argunents (including @ode{printf});

ot herwi se incorrect code will be generated for calls to those
functions.

In addition, seriously incorrect code will result if you call a
function with too many argunents. (Normally, extra argunents are
harm essly ignored.)

The @ode{rtd} instruction is supported by the 68010, 68020, 68030,
68040, 68060 and CPU32 processors, but not by the 68000 or 5200.

@tem-mo-rtd

@pi ndex mo-rtd

Do not use the calling conventions selected by @ption{-nrtd}.
This is the default.

@tem -nalign-int

@tenx -mmo-align-int

@pi ndex nalign-int

@pi ndex mo-align-int

Control whether GCC aligns @ode{int}, @ode{long}, @ode{long |ong},
@ode{float}, @ode{double}, and @ode{l ong doubl e} variables on a 32-bit
boundary (@ption{-malign-int}) or a 16-bit boundary (@ption{-mmo-align-int}).
Aligning variables on 32-bit boundaries produces code that runs somewhat

faster on processors with 32-bit busses at the expense of nore nenory.

@trong{Warning:} if you use the @ption{-malign-int} switch, GCC will
align structures containing the above types differently than
nost published application binary interface specifications for the nb68k.

@tem -npcrel

@pi ndex npcr el

Use the pc-relative addressing node of the 68000 directly, instead of

using a global offset table. At present, this option inplies @ption{-fpic},
allowing at nost a 16-bit offset for pc-relative addressing. @ption{-fPIC} is
not presently supported with @ption{-npcrel}, though this could be supported fo
68020 and hi gher processors.

@tem-mo-strict-align

@tenx -netrict-align

@pi ndex mo-strict-align

@pi ndex nstrict-align

Do not (do) assume that unaligned nmenory references will be handl ed by
the system
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12301
12302
12303
12304
12305

12307
12308
12309

12311
12312
12313
12314

12316
12317
12318

12320
12321
12322
12323
12324

12326
12327
12328
12329
12330
12331
12332
12333

12335
12336
12337
12338

12340
12341
12342
12343

12345
12346
12347
12348

12350
12351
12352
12353

12355
12356

12358

12360
12361
12362

12364
12365
12366

@tem -nsep-data

Generate code that allows the data segnent to be located in a different
area of nenory fromthe text segnent. This allows for execute in place in
an environnent w thout virtual nenmory nmanagenent. This option inplies
@ption{-fPIC}.

@tem -mo- sep-data
Generate code that assunmes that the data segment follows the text segnent.
This is the default.

@tem-md-shared-library

Generate code that supports shared libraries via the library |ID nethod.
This allows for execute in place and shared libraries in an environnment
Wit hout virtual menory managenment. This option inplies @ption{-fPIC}.

@tem -mo-id-shared-library
Generate code that doesn’t assume |D based shared |ibraries are being used.
This is the default.

@tem -nshared-1ibrary-id=n

Specified the identification nunber of the ID based shared |ibrary being

conpi l ed. Specifying a value of O will generate nore conpact code, specifying
other values will force the allocation of that nunber to the current

library but is no nore space or tine efficient than omtting this option.

@tem - nxgot

@tenx -mmo-xgot

@pi ndex nxgot

@pi ndex mMmo- xgot

When generating position-independent code for ColdFire, generate code
that works if the GOT has nore than 8192 entries. This code is
larger and sl ower than code generated without this option. On M80x0
processors, this option is not needed; @ption{-fPIC suffices.

GCC normal |y uses a single instruction to | oad values fromthe GOT@
Wiile this is relatively efficient, it only works if the GOT

is smaller than about 64k. Anything |arger causes the |inker

to report an error such as:

@i ndex relocation truncated to fit (Col dFire)
@nual | exanpl e

relocation truncated to fit: R 68K GOT160 foobar
@nd smal | exanpl e

If this happens, you should reconpile your code with @ption{-nxgot}.

I't should then work with very large GOTs. However, code generated with
@ption{-nmxgot} is less efficient, since it takes 4 instructions to fetch
the val ue of a global synbol.

Not e that sone |inkers, including newer versions of the G\U |inker,
can create nultiple GOTs and sort GOT entries. |f you have such a |inker,
you should only need to use @ption{-nmxgot} when conpiling a single
object file that accesses nore than 8192 GOT entries. Very few do.

These options have no effect unless GCC is generating
posi tion-i ndependent code.

@nd table

@ode Ms8hclx Options
@ubsecti on M68hclx Options
@i ndex Ms8hclx options

These are the @anp{-n} options defined for the 68hcll and 68hc12
mcrocontrollers. The default values for these options depends on
whi ch style of microcontroller was sel ected when the conpiler was confi gured;
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12367

12369
12370
12371
12372
12373
12374
12375

12377
12378
12379
12380
12381
12382

12384
12385
12386
12387
12388

12390
12391
12392
12393

12395
12396
12397
12398
12399

12401
12402
12403
12404
12405
12406
12407

12409
12410
12411

12413
12414
12415
12416
12417
12418

12420
12422
12423
12424

12426
12427

12429

12431
12432

the defaults for the npbst common choices are given bel ow

@abl e @cct abopt

@tem -n6811

@tenx -nmb8hcll

@pi ndex nb6811

@pi ndex nb68hcll

Cenerate output for a 68HCL1. This is the default

when the conpiler is configured for 68HCl1-based systens.

@tem-nb812

@tenx -nmb68hcl2

@pi ndex 6812

@pi ndex nmb68hcl2

Generate output for a 68HCL2. This is the default

when the conpiler is configured for 68HC12-based systens.

@tem -nb68S12

@tenx -nb8hcs12

@pi ndex nMb68S12

@pi ndex nb8hcs12

CGenerate output for a 68HCS12.

@tem -naut o-i ncdec
@pi ndex maut o-i ncdec

Enabl e the use of 68HCl12 pre and post auto-increnment and auto-decrenent

addr essi ng nodes.

@tem - m nnmax

@tenx -nonm nmax

@pi ndex m nmax

@pi ndex mMmom nmax

Enabl e the use of 68HC12 min and max instructions.

@tem-mong-calls
@tenx -mmo-1|ong-calls
@pi ndex m ong-calls
@pi ndex mo-|ong-calls

Treat all calls as being far away (near). |If calls are assuned to be
far away, the conpiler will use the @ode{call} instruction to
call a function and the @ode{rtc} instruction for returning.

@tem-nshort
@pi ndex nshort

Consi der type @ode{int} to be 16 bits wide, |ike @ode{short

@tem -nsof t-reg-count=@ar {count}
@pi ndex nsoft-reg-count

Speci fy the nunber of pseudo-soft registers which are used for the
code generation. The maxi mum nunber is 32. Using nore pseudo-soft
register may or may not result in better code depending on the program

The default is 4 for 68HCL1 and 2 for 68HCl2.
@nd table
@ode MCore Options

@ubsecti on MCore Options
@i ndex MCore options

These are the @anp{-n} options defined for the Mdtorola MCore

processors.
@abl e @cct abopt

@tem-mhardlit
@tenx -mmo-hardlit

146
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12433 @pi ndex mhardlit

12434 @pi ndex mo-hardlit

12435 Inline constants into the code streamif it can be done in two
12436 instructions or |ess.

12438 @tem - ndi v

12439 @tenx -mmo-div

12440 @pi ndex ndiv

12441 @pi ndex mo-di v

12442 Use the divide instruction. (Enabled by default).

12444 @tem -nrel ax-i medi ate

12445 @tenx -mmo-rel ax-i nmedi ate

12446 @pi ndex nrel ax-i medi ate

12447 @pi ndex mo-rel ax-i mredi at e

12448 Allow arbitrary sized inmrediates in bit operations.

12450 @tem -mni de-bitfields

12451 @tenx -mo-w de-bitfields

12452 @pi ndex mni de-bitfields

12453 @pi ndex mMo-wi de-bitfields

12454 Always treat bit-fields as int-sized.

12456 @tem - mibyt e-functi ons

12457 @tenx -nmmo-4byte-functions

12458 @pi ndex mibyt e-functions

12459 @pi ndex mo- 4byt e-functi ons

12460 Force all functions to be aligned to a four byte boundary.

12462 @tem -ntal | graph-data
12463 @tenx -mo-cal |l graph-data
12464 @pi ndex ncal | graph-data
12465 @pi ndex mmo- cal | gr aph-dat a
12466 Emt call graph information.

12468 @tem - sl ow byt es

12469 @tenx -mo-sl ow bytes

12470 @pi ndex nsl ow bytes

12471 @pi ndex mo- sl ow byt es

12472 Prefer word access when readi ng byte quantities.

12474 @tem -nmittle-endian

12475 @tenx -nbi g-endi an

12476 @pi ndex mittle-endian

12477 @pi ndex nbi g- endi an

12478 Generate code for a little endian target.

12480 @tem - n210

12481 @tenx -nB40

12482 @pi ndex nR10

12483 @pi ndex nB40

12484 CGenerate code for the 210 processor.

12486 @tem -mo-1sim

12487 @pi ndex no-1sim

12488 Assune that run-time support has been provided and so omt the
12489 simulator library (@ile{libsima)} fromthe Ilinker command Iine.

12491 @tem - nst ack-i ncrement =@ar { si ze}

12492 @pi ndex mnst ack-increnment

12493 Set the maxi mum amount for a single stack increnent operation. Large
12494 val ues can increase the speed of prograns which contain functions
12495 that need a | arge ampbunt of stack space, but they can also trigger a
12496 segnentation fault if the stack is extended too nuch. The default
12497 val ue is 0x1000.
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12499

12501
12502
12503

12505

12507
12508
12509

12511
12512
12513
12514

12516
12517
12518
12519
12520
12521
12522
12523
12524
12525
12526
12527
12528
12529
12530
12531
12532
12533
12534
12535
12536
12537
12538
12539
12540
12541
12542
12543
12544
12545
12546
12547

12549
12550
12551
12552

12554
12555
12556

12558
12559
12560
12561
12562
12563
12564

@nd table
@ode M PS Options

@ubsection MPS Options

@index MPS options

@abl e @cct abopt

@tem -EB

@pi ndex EB

Gener ate bi g-endi an code.

@tem -EL

@pi ndex EL

Generate little-endian code. This is the default for @anp{m ps*el-*-*}

configurations.

@tem - mar ch=@ar { ar ch}

@pi ndex march

Generate code that will run on @ar{arch}, which can be the name of a
generic MPS ISA or the name of a parti cul ar processor.

The | SA nanes are:

@anp{nipsl}, @anp{nips2}, @anp{nips3}, @anp{nipsd},
@anp{m ps32}, @anp{m ps32r2}, @anp{m ps64} and @anp{m ps64r2}.
The processor names are:

@anp{4kc}, @anp{4kn}, @anp{4kp}, @anp{4ksc},

@anp{4kec}, @anp{4kent, @anp{4kep}, @anp{4ksd},

@anp{ 5kc}, @anmp{5kf},

@anmp{ 20kc},

@amp{24kc}, @anp{24kf2_1}, @anp{24kfl_1},

@anp{ 24kec}, @anp{24kef2_1}, @anp{24kefl 1},

@anp{ 34kc}, @anp{34kf2_1}, @arrp{34kfl 1},

@anp{ 74kc}, @anp{74kf 2_1}, @anp{ 74kf1_1}, @anp{74kf3_2},

@amp{| oongson2e}, @anp{l oongson2f},

@anp{ mk},

@anp{oct eon},

@anp{orion},

@anp{r2000}, @anp{r3000}, @anp{r3900}, @anp{r4000}, @anp{r4400},

@anp{r4600}, @anp{r4650}, @anp{r6000}, @anp{r8000},
@anp{rnv000}, @anp{rn000},

@anp{r 10000}, @anp{r12000}, @anp{r14000}, @anp{r16000},
@anmp{sb1l},

@anp{sr 71000},

@anp{vr4100}, @anp{vr4111}, @anp{vr4120}, @anp{vr4130}, @anp{vr4300},
@anp{vr5000}, @anp{vr5400}, @anp{vr5500}

and @anp{xlr}.

The special value @anp{fromabi} selects the

nost conpatible architecture for the selected ABlI (that is,
@anmp{m psl} for 32-bit ABls and @anmp{m ps3} for 64-bit ABIs)@

Native Linux/G\U tool chains al so support the value @anp{native},
whi ch sel ects the best architecture option for the host processor.
@ption{-march=native} has no effect 1f GCC does not recognize
the processor.

In processor nanes, a final @anp{000} can be abbreviated as @anp{k}
(for exanple, @arrp{ mar ch=r 2k}). Prefixes are optional, and
@anmp{vr} may be witten @anmp{r}.

Nanes of the form @anmp{@ar{n}f2_1} refer to processors with

FPUs cl ocked at half the rate of the core, nanes of the form

@anp{ @ar{n}fl_1} refer to processors with FPUs cl ocked at the sane
rate as the core, and names of the form @anmp{@ar{n}f3_2} refer to
processors with FPUs clocked a ratio of 3:2 with respect to the core.
For conpatibility reasons, @anmp{@ar{n}f} is accepted as a synonym
for @anp{@ar{n}f2_1} while @anp{@ar{n}x} and @anp{@ar{b}fx} are
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12565 accepted as synonyns for @anp{@ar{n}f1_1}. 12631 @tenmx -nmmo-mni pslé

12632 @pi ndex m psl6
12567 GCC defines two macros based on the value of this option. The first 12633 @pi ndex mMmo-m psl6
12568 is @anp{_M PS_ARCH}, which gives the name of target architecture, as 12634 Generate (do not generate) MPS16 code. |If GCCis targetting a
12569 a string. The second has the form @anmp{_M PS_ARCH @ar{foo}} 12635 M PS32 or M PS64 architecture, it will make use of the M PSl6e ASE@
12570 where @ar{foo} is the capitalized val ue of @anp{_M PS_Al
12571 For exanpl e, @anp{-march=r2000} will set @anp{_M PS_ARCH} 12637 M PS16 code generation can also be controlled on a per-function basis
12572 to @anp{"rZOOO"} and define the macro @anp{_M PS_ARCH R2000}. 12638 by neans of @ode{m ps16} and @ode{nom psl6} attributes.

12639 @ref{Function Attributes}, for nore information.
12574 Note that the @anp{_M PS_ARCH} nacro uses the processor nanmes given

12575 above. In other words, it will have the full prefix and will not 12641 @tem -nflip-m psl6

12576 abbrevi ate @anp{000} as @anp{k}. In the case of @anp{fromabi}, 12642 @pi ndex nflip-m psl6

12577 the macro nanes the resol ved architecture (either @anp{"m psl"} or 12643 Generate M PS16 code on alternating functions. This option is provided
12578 @anp{"m ps3"}). It nanmes the default architecture when no 12644 for regression testing of nmixed M PS16/non-M PS16 code generation, and is
12579 @ption{-march} option is given. 12645 not intended for ordinary use in conpiling user code.

12581 @tem - ntune=@ar {arch} 12647 @tem -mnterlink-m psl6

12582 @pi ndex ntune 12648 @tenx -mo-interlink-m psl6

12583 Optim ze for @ar{arch}. Anong other things, this option controls 12649 @pi ndex m nterlink-m psl6

12584 the way instructions are schedul ed, and the perceived cost of arithnetic 12650 @pi ndex mo-interlink-m psl6

12585 operations. The list of @ar{arch} values is the same as for 12651 Require (do not require) that non-M PS16 code be |ink-conpatible with
12586 @ption{-march}. 12652 M PS16 code.

12588 When this option is not used, GCC will optinm ze for the processor 12654 For exanple, non-M PS16 code cannot junp directly to M PS16 code;

12589 specified by @ption{-nmarch}. By using @ption{-nmarch} and 12655 it nust either use a call or an indirect jump.  @ption{-mnterlink-m psl6}
12590 @ption{-ntune} together, it is possible to generate code that wll 12656 therefore disables direct junps unless GCC knows that the target of the
12591 run on a famly of processors, but optim ze the code for one 12657 junmp is not M PS16.

12592 particul ar menber of that famly.
12659 @t em - mabi =32

12594 @anp{-ntune} defines the macros @anp{_M PS_TUNE} and 12660 @tenmx -nabi =064
12595 @anmp{_M PS_TUNE_@ar{foo}}, which work in the sane way as the 12661 @tenx -mabi =n32
12596 @anp{-march} ones descri bed above. 12662 @tenx -mabi=
12663 @t enx -nabi =eabi
12598 @tem - m psil 12664 @pi ndex nmabi =
12599 @pi ndex m psl 12665 @pi ndex mabi =064
12600 Equi val ent to @anp{-march=ni psl}. 12666 @pi ndex mabi =n32
12667 @pi ndex nabi =64
12602 @tem - m ps2 12668 @pi ndex nmebi =eabi
12603 @pi ndex m ps2 12669 Cenerate code for the given ABl @

12604 Equi val ent to @anp{- mar ch=ni ps2}.
12671 Note that the EABI has a 32-bit and a 64-bit variant. GCC nornally
12606 @tem -m ps3 12672 generates 64-bit code when you select a 64-bit architecture, but you
12607 @pi ndex m ps3 12673 can use @ption{-nmgp32} to get 32-bit code instead.

12608 Equi val ent to @anp{- mar ch=ni ps3}.
12675 For infornmation about the 064 ABI, see

12610 @tem - m ps4 12676 @q @iref {http://gcc.gnu. org/ projects/ m pso64-abi.htm}}.
12611 @pi ndex m ps4
12612 Equi val ent to @anp{- mar ch=ni ps4}. 12678 GCC supports a variant of the 032 ABI in which floating-point registers
12679 are 64 rather than 32 bits wide. You can select this conbination with
12614 @tem - m ps32 12680 @ption{-nebi =32} @ption{-nfp64}. This ABI relies on the @anp{nthcl}
12615 @pi ndex m ps32 12681 and @anp{nfhcl} instructions and is therefore only supported for
12616 Equival ent to @anp{- mar ch=ni ps32}. 12682 M PS32R2 processors.
12618 @tem - m ps32r2 12684 The regi ster assignments for argunments and return values remain the
12619 @pi ndex m ps32r2 12685 sanme, but each scalar value is passed in a single 64-bit register
12620 Equi val ent to @anp{- mar ch=mi ps32r2}. 12686 rather than a pair of 32-bit registers. For exanple, scalar
12687 floating-point values are returned in @anp{$f0} only, not a
12622 @tem - m ps64 12688 @anp{ $f 0}/ @anp{$f1} pair. The set of call-saved registers also
12623 @pi ndex m ps64 12689 renmmins the sane, but all 64 bits are saved.

12624 Equi val ent to @anp{- mar ch=ni ps64}.
12691 @tem -nmbical |l s

12626 @tem - m ps64r2 12692 @tenx -mmo-abicalls
12627 @pi ndex m ps64r2 12693 @pi ndex nebicalls
12628 Equi val ent to @anp{- mar ch=ni ps64r 2}. 12694 @pi ndex mo- abical | s

12695 Generate (do not generate) code that is suitable for SVR4-style
12630 @tem -m psl6 12696 dynanic objects. @ption{-nmabicalls} is the default for SVR4-based
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12697

12699
12700
12701
12702
12703

12705
12706
12707
12708
12709
12710

12712
12713
12714
12715
12716

12718

12720
12721
12722
12723
12724
12725
12726
12727

12729
12730
12731

12733
12734
12735
12736
12737
12738

12740
12741
12742
12743

12745
12746
12747
12748

12750
12751
12752
12753

12755
12756
12757

12759
12760

12762

syst ens.

@tem -nshared

@tenx -mo-shared

Generate (do not generate) code that is fully position-independent,
and that can therefore be linked into shared libraries. This option

only affects @ption{-mabicalls}.

Al @ption{-mabicalls} code has traditionally been position-independent,

regardl ess of options |like @ption{-fPIC} and @ption{-fpic}. However,
as an extension, the G\U tool chain all ows executables to use absol ute
accesses for locally-binding synbols. |t can also use shorter GP
initialization sequences and generate direct calls to |ocally-defined
functions. This node is selected by @ption{-mo-shared}.

@pt i on{- mo-shared} depends on binutils 2.16 or higher and generates
objects that can only be linked by the GNU |inker. However, the option
does not affect the ABI of the final executable; it only affects the ABI

of relocatable objects. Using @ption{-mo-shared} will generally nake
execut abl es both snaller and quicker.

@ption{-nshared} is the default.

@tem-nplt

@tenx -mo-plt

@pi ndex nplt

@pi ndex mo- pl t

Assune (do not assune) that the static and dynanmic |inkers
support PLTs and copy relocations. This option only affects
@anp{-mo-shared -nabicalls}. For the n64 ABI, this option
has no effect w thout @anp{-nsynB82}.

You can make @ption{-nplt} the default by configuring
GCC with @ption{--with-mps-plt}. The default is
@ption{-mo-plt} otherw se.

@tem - nkgot

@tenx -rmmo-xgot

@pi ndex mxgot

@pi ndex mMmo- xgot

Lift (do not lift) the usual restrictions on the size of the gl obal
of fset table.

GCC normal |y uses a single instruction to |oad values fromthe GOT@
Wile this is relatively efficient, it will only work if the GOT

is smaller than about 64k. Anything larger will cause the |inker
to report an error such as:

@i ndex relocation truncated to fit (MPS)
@mal | exanpl e

rel ocation truncated to fit:
@nd snmal | exanpl e

R M PS_GOT16 foobar

If this happens, you should reconpil e your code with @ption{-nmxgot}.
It should then work with very large GOTs, although it wll also be
less efficient, since it will take three instructions to fetch the
val ue of a gl obal synbol .

Note that sone linkers can create nultiple GOTs. |f you have such a
linker, you should only need to use @ption{-nxgot} when a single object
file accesses nore than 64k’s worth of GOT entries. Very few do.

These options have no effect unless GCC is generating position
i ndependent code.

@tem -ngp32
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12770
12771
12772

12774
12775
12776

12778
12779
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12782
12783
12784
12785

12787
12788
12789
12790

12792
12793
12794
12795

12797
12798
12799
12800
12801
12802
12803
12804

12806
12807
12808
12809
12810
12811

12813
12814
12815
12816
12817
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12819
12820

12822
12823
12824
12825
12826
12827
12828

@pi ndex ngp32
Assune that general -purpose registers are 32 bits w de.

@tem -ngp64
@pi ndex ngp64
Assune that general - purpose registers are 64 bits w de.

@tem -nfp32
@pi ndex nf p32
Assune that floating-point registers are 32 bits wi de.

@tem -nf p64
@pi ndex nf p64
Assune that floating-point registers are 64 bits wi de.

@tem -nhard-fl oat
@pi ndex mhard-f| oat
Use fl oating-point coprocessor instructions.

@tem -nsoft-fl oat

@pi ndex nsoft-fl oat

Do not use floating-point coprocessor instructions. |nplenent
fl oating-point calculations using library calls instead.

@tem -nsingl e-fl oat

@pi ndex nsingl e-f1 oat

Assune that the floating-point coprocessor only supports single-precision
operati ons.

@tem -ndoubl e-fl oat

@pi ndex ndoubl e-fl oat

Assune that the floating-point coprocessor supports doubl e-precision
operations. This is the default.

@tem-mlsc

@tenx -mo-I|1Isc

@pi ndex m | sc

@pi ndex mo-|Isc

Use (do not use) @anp{ll}, @anp{sc}, and @anp{sync} instructions to
i mpl erent atom c nmenory bui lt-in functions. \hen neither option is
specified, GCC will use the instructions if the target architecture
supports t hem

@ption{-mlsc} is useful if the runtime environnment can enul ate the
instructions and @ption{-mo-I|Isc} can be useful when conpiling for
nonstandard | SAs. You can neke either option the default by
configuring GCC with @ption{--with-1lsc} and @ption{--without-IIsc}
respectively. @ption{--with-lIsc} is the default for some
configurations; see the installation docunentation for details.

@tem -ndsp

@tenx -mmo-dsp

@pi ndex ndsp

@pi ndex mMmo-dsp

Use (do not use) revision 1 of the MPS DSP ASE@

@ref{MPS DSP Built-in Functions}. This option defines the
preprocessor macro @anp{__m ps_dsp}. It also defines
@anp{__ni ps_dsp_rev} to 1.

@tem - mdspr2

@tenx -mmo-dspr2

@pi ndex ndspr 2

@pi ndex mmo-dspr2

Use (do not use) revision 2 of the MPS DSP ASE@

@ref{MPS DSP Built-in Functions}. This option defines the
preprocessor nmacros @anp{__m ps_dsp} and @anp{__m ps_dspr2}.
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12829

12831
12832
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It also defines @anp{__m ps_dsp_rev} to 2.

@tem -nsmartm ps

@tenx -mmo-snartmn ps

@pi ndex nmsmartm ps

@pi ndex mMmo-smartm ps

Use (do not use) the MPS SnartM PS ASE.

@tem -npaired-single

@tenx -mmo-paired-single

@pi ndex npai red-single

@pi ndex mo- pai r ed- si ngl e

Use (do not use) paired-single floating-point instructions.
@ref{MPS Paired-Single Support}. This option requires
hardware fl oating-point support to be enabl ed.

@tem - ndnx

@t enx -mo-ndnx

@pi ndex mdnmx

@pi ndex mMmo- mdnx

Use (do not use) MPS Digital Media Extension instructions.

This option can only be used when generating 64-bit code and requires
hardwar e fl oating-point support to be enabl ed.

@tem -m ps3d
@tenx -mo-m ps3d
@pi ndex m ps3d
@pi ndex mMmo- m ps3d

Use (do not use) the MPS-3D ASE@ @ref{MPS-3D Built-in Functions}.
The option @ption{-m ps3d} inplies @ption{-npaired-single}.

@tem - mt

@tenx -mmo-nt

@pi ndex mnt

@pi ndex mmo- nt
Use (do not use) MI Multithreading instructions.

@tem -nl ong64

@pi ndex m ong64

Force @ode{long} types to be 64 bits w de. See @ption{-mong32} for
an expl anation of the default and the way that the pointer size is

det er mi ned.

@tem -m ong32
@pi ndex m ong32
Force @ode{long}, @ode{int},
The default size of @ode{int}s, @ode{long}s and pointers depends on
the ABF@ All the supported ABls use 32-bit @ode{int}s. The n64 ABI
uses 64-bit @ode{l ong}s, as does the 64-bit EABI; the others use
32-bit @ode{long}s. Pointers are the sane size as @ode{l ong}s,

or the sane size as integer registers, whichever is smaller.

and pointer types to be 32 bits w de.

@tem -nsyn82

@tenx -mmo-synB2

@pi ndex meynB2

@pi ndex Mo- synB2

Assune (do not assune) that all symbols have 32-bit val ues, regardl ess
of the selected ABI@ This option is useful in conbination with
@ption{-mabi =64} and @ption{-mo-abicalls} because it allows GCC

to generate shorter and faster references to synbolic addresses.

@tem - G@'ar{nun}

@pi ndex

Put defi n|t| ons of externally-visible data in a small data section
if that data is no bigger than @ar{nun} bytes. GCC can then access

153
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12899
12900
12901
12902
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12905

12907
12908
12909
12910
12911

12913
12914
12915
12916
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12925
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12928

12930
12931
12932
12933
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12936
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12951
12952

12954
12955

12957
12958
12959
12960

the data nore efficiently; see @ption{-ngpopt} for details.
The default @ption{-G option depends on the configuration.

@tem -nlocal -sdat a

@tenx -mo-| ocal -sdat a

@pi ndex m ocal - sdat a

@pi ndex mo-| ocal - sdat a

Extend (do not extend) the @ption{-G behavior to |local data too,
such as to static variables in C@ @ption{-m ocal-sdata} is the
default for all configurations.

If the linker conplains that an application is using too much small data,
you might want to try rebuilding the |ess performance-critical parts with
@ption{-mo-1|ocal -sdata}. You mght also want to build Iarge

libraries with @ption{-mo-I|ocal-sdata}, so that the libraries | eave
nore room for the main program

@t em - next ern-sdat a

@tenx -mo-extern-sdata

@pi ndex nextern-sdata

@pi ndex mMo- ext er n- sdat a

Assune (do not assune) that externally-defined data will be in

a snmal|l data section if that data is within the @ption{-G limt.
@ption{-mextern-sdata} is the default for all configurations.

If you conpile a module @ar{Md} with @ption{-nextern-sdata} @ption{-G
@ar{nun}} @ption{-ngpopt}, and @ar{Md} references a variable @ar{Var}
that is no bigger than @ar{nun} bytes, you nust nake sure that @ar{Var}
is placed in a snmall data section. |If @ar{Var} is defined by another
nmodul e, you nust either conpile that nodule with a hi gh-enough

@ption{-G setting or attach a @ode{section} attribute to @ar{Var}'s
definition. If @ar{Var} is common, you nmust |ink the application

wi th a high-enough @ption{-G setting.

The easiest way of satisfying these restrictions is to conpile

and link every nodule with the sane @ption{-G option. However,

you may wish to build a library that supports several different

smal|l data limts. You can do this by conmpiling the library with

t he highest supported @ption{-G setting and additionally using
@ption{-mo-extern-sdata} to stop the library from maki ng assunptions
about external |l y-defined data.

@t em - ngpopt

@t enx -nmmo- gpopt

@pi ndex ngpopt

@pi ndex mmo- gpopt

Use (do not use) GP-relative accesses for synbols that are known to be
in a small data section; see @ption{-G, @ption{-n ocal -sdata} and
@ption{-mextern-sdata}. @ption{-ngpopt} is the default for all
configurations.

@ption{-mo-gpopt} is useful for cases where the @ode{$gp} register
m ght not hold the value of @ode{_gp}. For exanple, if the code is
part of a library that m ght be used in a boot nonitor, prograns that
call boot monitor routines will pass an unknown val ue in @ode{$gp}.
(I'n such situations, the boot nonitor itself would usually be conpiled
with @ption{-QG0}.)

@ption{-mo-gpopt} inplies @ption{-mo-I|ocal -sdata} and
@pt i on{- mo- ext er n- sdat a} .

@tem - nenbedded- dat a

@t enx -mmo-enbedded- dat a
@pi ndex nmenbedded- dat a
@pi ndex mo- enbedded- dat a
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12991
12992
12993
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12995
12996

12998
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13001
13002
13003
13004

13006
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13011
13012

13014
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13017
13018
13019
13020
13021

13023

13025
13026

Al locate variables to the read-only data section first if possible, then

next in the small data section if possible, otherwise in data. This gives
slightly slower code than the default, but reduces the anpunt of RAM required
when executing, and thus nay be preferred for some enbedded systens.

@tem -nmuninit-const-in-rodata

@tenx -mo-uninit-const-in-rodata

@pi ndex muni nit-const-in-rodata

@pi ndex mMmo-uninit-const-in-rodata

Put uninitialized @ode{const} variables in the read-only data section.

This option is only neaningful in conjunction with @ption{-nmenbedded-data}.

@tem -ntode-readabl e=@ar {setting}

@pi ndex ncode-readabl e

Speci fy whether GCC may generate code that reads from executabl e sections.
There are three possible settings:

@ abl e @cct abopt

@tem - ntode- r eadabl e=yes

Instructions may freely access executabl e sections.
default setting.

This is the

@t em - ntode- r eadabl e=pcr el

M PS16 PC-rel ative |oad instructions can access executabl e sections,
but other instructions nust not do so. This option is useful on 4KSc
and 4KSd processors when the code TLBs have the Read Inhibit bit set.

It is also useful on processors that can be configured to have a dual
instruction/data SRAMinterface and that, |ike the MAK, automatically
redirect PCrelative |oads to the instruction RAM

@t em - ntode- r eadabl e=no

Instructions must not access executable sections. This option can be
useful on targets that are configured to have a dual instruction/data
SRAM i nterface but that (unlike the MAK) do not automatically redirect
PC-rel ative |loads to the instruction RAM

@nd table

@tem -nsplit-addresses

@tenx -mmo-split-addresses

@pi ndex mnsplit-addresses

@pi ndex mMo-spl it-addresses

Enabl e (di sable) use of the @ode{%i ()} and @ode{% o()} assenbler

rel ocation operators. This option has been superseded by
@ption{-nmexplicit-relocs} but is retained for backwards conpatibility.
@tem -nexplicit-rel ocs

@tenx -mo-explicit-relocs

@pi ndex mexplicit-rel ocs

@pi ndex mMo-explicit-rel ocs

Use (do not use) assenbler relocation operators when dealing with synbolic
addresses. The alternative, selected by @ption{-mo-explicit-relocs},
is to use assenbler macros instead.

@ption{-mexplicit-relocs} is the default if GCC was configured

to use an assenbler that supports relocation operators.

@tem -ncheck-zero-di vi si on

@tenx -mo-check-zero-division

@pi ndex nctheck- zero-divi sion

@pi ndex mmo- check- zer o-di vi si on

Trap (do not trap) on integer division by zero.

The default is @ption{-ntheck-zero-division}.

@tem -ndi vi de-traps
@tenx -ndivide-breaks
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13046
13047
13048

13050
13051
13052
13053
13054
13055
13056

13058
13059

13061
13062
13063
13064
13065
13066

13068
13069
13070
13071
13072
13073
13074

13076
13077
13078
13079

13081
13082
13083
13084

13086
13087
13088
13089
13090
13091
13092

@pi ndex ndi vi de-traps

@pi ndex mdi vi de- br eaks

M PS systenms check for division by zero by generating either a

conditional trap or a break instruction. Using traps results in

smal |l er code, but is only supported on MPS Il and |ater. Al so, sone
versions of the Linux kernel have a bug that prevents trap from

generating the proper signal (@ode{SIGFPE}). Use @ption{-ndivide-traps} to
al low conditional traps on architectures that support them and
@ption{-ndivide-breaks} to force the use of breaks.

The default is usually @ption{-ndivide-traps}, but this can be
overridden at configure tine using @ption{--wth-divi de=breaks}.
Di vi de- by-zero checks can be conpletely disabled using

@pt i on{- mo- check- zer o-di vi si on}.

@tem - mencpy

@tenx -rmmo-nentpy

@pi ndex mencpy

@pi ndex mMo- mencpy

Force (do not force) the use of @ode{nmenctpy()} for non-trivial block
nmoves. The default is @ption{-mo-nencpy}, which allows GCC to inline
nost constant -si zed copi es.

@tem-niong-calls

@tenx -mo-long-calls

@pi ndex mong-calls

@pi ndex mo- 1| ong-calls

Di sabl e (do not disable) use of the @ode{jal} instruction. Calling
functions using @ode{jal} is nore efficient but requires the caller
and callee to be in the same 256 negabyte segnent.

This option has no effect on abicalls code. The default is
@ption{-mo-I|ong-calls}.

@tem - mmuad

@t enx -mo-md

@pi ndex mmad

@pi ndex mMmo- mad

Enabl e (di sable) use of the @ode{mad}, @ode{nmadu} and @ode{nul}
instructions, as provided by the R4650 | SA@

@tem -nfused- madd

@t enx -mmo-fused- madd

@pi ndex nfused- madd

@pi ndex mo- f used- nadd

Enabl e (di sable) use of the floating point multiply-accunul ate
instructions, when they are available. The default is

@pti on{ - nfused- madd} .

When nul tiply-accunul ate instructions are used, the internediate
product is calculated to infinite precision and is not subject to
the FCSR Flush to Zero bit. This may be undesirable in sonme

ci rcunst ances.

@tem -nocpp

@pi ndex nocpp

Tell the MPS assenbler to not run its preprocessor over user
assenbler files (with a @anp{.s} suffix) when assenbling them

@tem-nfix-r4000

@tenx -mo-fix-r4000

@pi ndex nfix-r4000

@pi ndex mo-fi x-r4000

Work around certain R4A000 CPU err at a:
@tem ze @n nus

@tem
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13093
13094
13095
13096
13097
13098
13099
13100
13101

13103
13104
13105
13106
13107
13108
13109
13110
13111
13112

13114
13115
13116
13117
13118
13119
13120
13121
13122
13123

13125
13126
13127
13128

13130
13131
13132
13133
13134
13135
13136

13137 @

13138
13139
13140
13141
13142
13143

13145
13146

13148
13149
13150
13151
13152
13153
13154

13156
13157
13158

A doubl e-word or a variable shift may give an incorrect result if executed
imedi ately after starting an integer division.

@tem

A doubl e-word or a variable shift may give an incorrect
while an integer multiplication is in progress.

@tem

An integer division may give an incorrect
of a taken branch or a junp.

@nd item ze

result if executed

result if started in a delay slot

@tem-nfix-r4400

@tenx -mmo-fix-r4400

@pi ndex nfix-r4400

@pi ndex mmo-fi x-r 4400

Work around certain R4400 CPU errata:

@temn ze @ nus

@tem

A doubl e-word or a variable shift may give an incorrect
imedi ately after starting an integer division.

@nd item ze

result if executed

@tem-nfix-r10000

@tenx -mo-fix-r10000

@pi ndex nfix-r10000

@pi ndex mmo-fi x-r10000

Work around certain RL0000 errata:
@tem ze @n nus

@tem
@ode{l 1}/ @ode{sc} sequences nmay not behave atomically on revisions
prior to 3.0. They may deadl ock on revisions 2.6 and earlier.
@nd item ze

This option can only be used if the target architecture supports
branch-1likely instructions. @ption{-nfix-r10000} is the default when
@ption{-march=r 10000} is used; @ption{-mo-fix-r10000} is the default
ot herwi se.

@tem-nfix-vr4120

@tenx -mo-fix-vr4120

@pi ndex nfix-vr4120

Work around certain VR4120 errata:

@tem ze @i nus

@tem

@ode{dnul tu} does not always produce the correct
tem

@ode{di v} and @ode{ddiv} do not always produce the correct
of the operands is negative.

@nd itenm ze

The workarounds for the division errata rely on special functions in
@ile{libgcc.a}. At present, these functions are only provided by
the @ode{m ps64vr*-elf} configurations.

result.

result if one

O her VR4120 errata require a nop to be inserted between certain pairs of
instructions. These errata are handl ed by the assenbler, not by

@tem-nfix-vr4130

@pi ndex nfix-vr4130

Work around the VR4130 @ode{nfl o}/ @ode{nfhi} errata. The

wor karounds are inplenmented by the assenbl er rather than by GCC,
al though GCC wi I | avoid using @ode{nflo} and @ode{nfhi} If the
VR4130 @ode{nacc}, @ode{nmacchi}, @ode{dmacc} and @ode{dmacchi}
instructions are avail abl e i nstead.

@tem-nfix-sbl
@tenx -mo-fix-sbl
@pi ndex nfix-sbl

GCC itself.
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13159
13160
13161

13163
13164
13165
13166

13168
13169
13170
13171
13172

13174
13175
13176
13177
13178
13179
13180

13182
13183
13184
13185
13186
13187

13189
13190
13191

13193
13194

13196
13197
13198

13200
13201

13203

13205
13206
13207

13209
13210
13211
13212

13214

13216
13217
13218
13219
13220

13222
13223
13224

Work around certain SB-1 CPU core errata.
(This flag currently works around the SB-1 revision 2
‘““F1'’ and ‘*F2'’ floating point errata.)

@tem -nr 10k- cache-barri er=@ar{setting}

@pi ndex nr 10k-cache-barrier

Speci fy whether GCC should insert cache barriers to avoid the
side-effects of speculation on RLOK processors.

I'n coomon with many processors, the RIOK tries to predict the outcone
of a conditional branch and specul atively executes instructions from
the ‘‘taken’’ branch. It later aborts these instructions if the
predi cted outcone was wong. However, on the RLOK, even aborted
Instructions can have side effects.

This problemonly affects kernel stores and, depending on the system
kernel loads. As an exanple, a specul atively-executed store nay | oad
the target nenory into cache and mark the cache line as dirty, even if
the store itself is later aborted. |f a DVA operation wites to the
sane area of nenory before the ‘‘dirty’’ line is flushed, the cached
data will overwite the DMA-ed data. See the R10K processor manual
for a full description, including other potential problemns.

One workaround is to insert cache barrier instructions before every menory
access that m ght be specul atively executed and that m ght have side
effects even if aborted. @ption{-nr10k-cache-barrier=@ar{setting}}
controls GCC s inplenentation of this workaround. It assumes that

aborted accesses to any byte in the following regions will not have
side effects:

@nuner at e

@tem

the nenory occupied by the current function's stack frane;

@tem

the nenory occupi ed by an inconming stack argunent;

@tem

the nmenory occupi ed by an object with a |ink-time-constant address.
@nd enuner at e

It is the kernel’s responsibility to ensure that specul ative
accesses to these regions are indeed safe.

If the input programcontains a function declaration such as:

@mal | exanpl e

void foo (void);

@nd snal | exanpl e

then the inplenmentation of @ode{foo} nust allow @ode{j foo} and

@ode{jal foo} to be executed specul atively. GCC honors this
restriction for functions it conpiles itself. It expects non-GCC
functions (such as hand-witten assenbly code) to do the same.

The option has three forns:

@abl e @cct abopt

@tem -nr10k- cache-barri er=|l oad-store

Insert a cache barrier before a |oad or store that night be
specul atively executed and that mi ght have side effects even
if aborted.

@tem -nr10k-cache-barrier=store
Insert a cache barrier before a store that m ght be specul atively
executed and that m ght have side effects even if aborted.
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13226
13227
13228

13230
13231
13232
13233
13234
13235
13236
13237
13238
13239

13241
13242
13243
13244
13245
13246

13248
13249
13250
13251
13252
13253
13254
13255
13256
13257
13258

13260
13261
13262
13263
13264
13265

13267
13268
13269

13271
13272
13273
13274
13275
13276
13277

13279
13280
13281
13282

13284
13285
13286
13288

13290

@tem -nr 10k- cache-barri er=none
Di sabl e the insertion of cache barriers.
@nd table

@tem -nflush-func=@ar{func}

@tenx -mo-flush-func

@pi ndex nflush-func

Specifies the function to call to flush the I and D caches, or to not
call any such function. |f called, the function nust take the sane
argunents as the common @ode{_flush_func()}, that is, the address of the
menory range for which the cache is being flushed, the size of the
menory range, and the nunber 3 (to flush both caches). The default
depends on the target GCC was configured for, but commonly is either
@anp{_flush_func} or @anp{__cpu_flush}.

@t em nbranch-cost =@ar { nun}

@pi ndex nbranch- cost

Set the cost of branches to roughly @ar{nun} ‘‘sinple ’ instructions.
This cost is only a heuristic and is not guaranteed to produce
consistent results across releases. A zero cost redundantly selects
the default, which is based on the @ption{-ntune} setting.

This is the default setting.

@tem -nbranch-1ikely

@tenx -mo-branch-Iikely

@pi ndex nbranch-1ikely

@pi ndex mmo- branch-1i kely

Enabl e or disable use of Branch Likely instructions, regardless of the
default for the selected architecture. By default, Branch Likely
instructions may be generated if they are supported by the sel ected
architecture. An exception is for the MPS32 and M PS64 architectures
and processors which inplenent those architectures; for those, Branch
Likely instructions will not be generated by default because the M PS32
and M PS64 architectures specifically deprecate their use.

@tem -nf p-exceptions
@tenx -mmo-fp-exceptions
@pi ndex nf p-exceptions

Speci fies whether FP exceptions are enabled. This affects how we schedul e

FP instructions for some processors. The default is that FP exceptions are
enabl ed.
For instance, on the SB-1, if FP exceptions are disabled, and we are emtting

64-bit code, then we can use both FP pipes.
FP pi pe.

O herwi se, we can only use one

@tem -nvr4130-align

@tenx -mmo-vr4130-align

@pi ndex nmvr4130-align

The VR4130 pipeline is two-way superscal ar, but can only issue two
instructions together if the first one is 8-byte aligned. Wen this
option is enabled, GCC will align pairs of instructions that it

t hi nks shoul d execute in parallel.

This option only has an effect when optim zing for the VR4130.

It normal |y makes code faster, but at the expense of naking it bigger.
It is enabled by default at optim zation |evel @ption{-03}.

@nd table

@ode MM X Options

@ubsecti on MM X Options

@i ndex MM X Options

These options are defined for the MM X

@ abl e @cct abopt
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13291
13292
13293
13294
13295
13296

13298
13299
13300
13301
13302
13303

13305
13306
13307
13308
13309
13310
13311

13313
13314
13315
13316
13317
13318
13319

13321
13322
13323
13324
13325
13326
13327
13328

13330
13331
13332
13333
13334
13335

13337
13338
13339
13340

13342
13343
13344
13345
13346
13347

13349
13350
13351
13352
13353
13354
13355
13356

@tem-nlibfuncs

@tenx -mo-I|ibfuncs

@pi ndex m i bfuncs

@pi ndex mmo- | i bfuncs

Specify that intrinsic library functions are being conpiled, passing all
values in registers, no matter the size.

@tem -nepsilon

@tenx -mmo-epsilon

@pi ndex mepsi|on

@pi ndex mmo- epsi | on

Generate floating-point conparison instructions that conpare with respect
to the @ode{rE} epsilon register.

@t em - mabi =mm xwar e

@tenx -nmabi =gnu

@pi ndex mabi - mmi xwar e

@pi ndex mabi =gnu

Generate code that passes function paraneters and return values that (in
the called function) are seen as regi sters @ode{$0} and up, as opposed to
the GNU ABI which uses global registers @ode{$231} and up.

@tem -nzero-extend

@tenx -mmo-zero-extend

@pi ndex neer o- ext end

@pi ndex mmo- zer o- ext end

When reading data fromnenory in sizes shorter than 64 bits, use (do not
use) zero-extending |load instructions by default, rather than

si gn- ext endi ng ones.

@tem -nknut hdi v

@t enx -mmo-knut hdiv

@pi ndex nknut hdi v

@pi ndex mo- knut hdi v

Make the result of a division yielding a remainder have the sane sign as
the divisor. Wth the default, @ption{-mo-knuthdiv}, the sign of the
renai nder follows the sign of the dividend. Both nethods are
arithnetically valid, the latter being al nbst exclusively used.

@tem -ntopl evel -synbol s

@tenx -mmo-toplevel -synbol s

@pi ndex ntopl evel -synbol s

@pi ndex mmo-t opl evel - synbol s

Prepend (do not prepend) a @anp{:} to all global synbols, so the assenbly
code can be used with the @ode{PREFI X} assenbly directive.

@tem -nel f

@pi ndex nel f

Generate an executable in the ELF format, rather than the defaul t
@anmp{mmo} format used by the @onmand{nm x} sinulator.

@tem - nbranch- predi ct

@t enx -mmo-branch-predict

@pi ndex nbranch-predi ct

@pi ndex mmo- branch-predi ct

Use (do not use) the probabl e-branch instructions, when static branch
prediction indicates a probable branch.

@tem -nbase- addr esses

@t enx -mmo-base-addresses

@pi ndex nbase- addr esses

@pi ndex mMo- base- addr esses

Generate (do not generate) code that uses @nph{base addresses}. Using a
base address automatically generates a request (handled by the assenbl er
and the linker) for a constant to be set up in a global register. The
register is used for one or nore base address requests within the range 0
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13357 to 255 fromthe value held in the register. The generally |leads to short 13423 @abl e @cct abopt

13358 and fast code, but the nunber of different data itens that can be 13424 @tem -nfpu

13359 addressed is limted. This neans that a programthat uses lots of static 13425 @pi ndex nfpu

13360 data may require @ption{-mo-base-addresses}. 13426 Use hardware FPP floating point. This is the default. (FIS floating

13427 point on the PDP-11/40 is not supported.)
13362 @tem -msi ngl e-exit

13363 @tenx -mo-single-exit 13429 @tem -nsoft-fl oat

13364 @pi ndex nsingl e-exit 13430 @pi ndex msoft-fl oat

13365 @pi ndex mo- si ngl e- exi t 13431 Do not use hardware floating point.
13366 Force (do not force) generated code to have a single exit point in each

13367 function. 13433 @tem - nacO

13368 @nd table 13434 @pi ndex macO

13435 Return floating-point results in acO (frO in Unix assenbl er syntax).
13370 @ode MN10300 Opti ons
13371 @ubsecti on MN10300 Options 13437 @tem - mo-ac0

13372 @i ndex MN10300 options 13438 @pi ndex mo- ac0

13439 Return floating-point results in nmenory. This is the default.
13374 These @ption{-nm} options are defined for Mtsushita MN10300 architectures:
13441 @tem - m40

13376 @ abl e @cct abopt 13442 @pi ndex mi0

13377 @tem - mul t - bug 13443 CGenerate code for a PDP-11/40.
13378 @pi ndex mmul t - bug

13379 Generate code to avoid bugs in the nultiply instructions for the MN10300 13445 @tem - m45

13380 processors. This is the default. 13446 @pi ndex mi5

13447 Generate code for a PDP-11/45. This is the default.
13382 @tem - mo- mul t - bug

13383 @pi ndex mo-nul t - bug 13449 @tem -nml0
13384 Do not generate code to avoid bugs in the nultiply instructions for the 13450 @pi ndex nmlO
13385 MN10300 processors. 13451 Generate code for a PDP-11/10.
13387 @tem - mranB3 13453 @tem -nbcopy-builtin
13388 @pi ndex manB3 13454 @pi ndex bcopy-builtin
13389 CGenerate code which uses features specific to the AMB3 processor. 13455 é}s? iInI ine @ode{novnemhi} patterns for copying menory. This is the
13456 defaul t.
13391 @tem - mo- anB3
13392 @pi ndex mMmo- anB3 13458 @t em - nbcopy
13393 Do not generate code which uses features specific to the AMB3 processor. This 13459 @pi ndex nbcopy
13394 is the default. 13460 Do not use inline @ode{nmovnenhi} patterns for copying nenory.
13396 @tem -nreturn-pointer-on-d0 13462 @tem -mnt 16
13397 @pi ndex nreturn-pointer-on-do 13463 @tenx -mo-int32
13398 WWen generating a function which returns a pointer, return the pointer 13464 @pi ndex m nt16
13399 in both @ode{a0} and @ode{d0}. O herw se, the pointer is returned 13465 @pi ndex mMo-i nt 32
13400 only in a0, and attenpts to call such functions wthout a prototype 13466 Use 16-bit @ode{int}. This is the default.
13401 would result in errors. Note that this option is on by default; use
13402 @ption{-mmo-return-pointer-on-d0} to disable it. 13468 @tem -m nt 32
13469 @tenx -mmo-int16
13404 @tem -mo-crt0 13470 @pi ndex m nt 32
13405 @pi ndex mMo-crt0 13471 @pi ndex mMo-int 16
13406 Do not link in the Crun-tine initialization object file. 13472 Use 32-bit @ode{int}.
13408 @tem -nrel ax 13474 @tem -nfl oat 64
13409 @pi ndex nrel ax 13475 @tenx -mo-fl oat 32
13410 Indicate to the linker that it should performa relaxation optim zation pass 13476 @pi ndex nfl oat 64
13411 to shorten branches, calls and absolute nenory addresses. This option only 13477 @pi ndex mo-f| oat 32
13412 has an effect when used on the command line for the final |ink step. 13478 Use 64-bit @ode{float}. This is the default.
13414 This option makes synbolic debuggi ng inpossible. 13480 @tem -nfl oat 32
13415 @nd table 13481 @tenx -mmo-fl oat 64
13482 @pi ndex nfl oat 32
13417 @ode PDP-11 Options 13483 @pi ndex mo-fl oat 64
13418 @ubsecti on PDP-11 Options 13484 Use 32-bit @ode{float}.

13419 @i ndex PDP-11 Options
13486 @tem - mabshi

13421 These options are defined for the PDP-11: 13487 @pi ndex mabshi

13488 Use @ode{abshi 2} pattern. This is the default.
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13490
13491
13492

13494
13495
13496
13497

13499
13500
13501

13503
13504
13505

13507
13508
13509

13511
13512
13513
13514

13516
13517
13518
13519
13520

13522
13523
13524

13526
13528

13530
13531
13532
13533
13534

13536
13537
13538
13539
13540

13542
13543

13545
13546
13547

13549
13550
13551
13552
13553
13554

@t em - mo- abshi
@pi ndex mMo- abshi
Do not use @ode{abshi 2} pattern.

@t em - nbranch- expensi ve

@pi ndex nbranch-expensi ve

Pretend that branches are expensive. This is for experimenting with
code generation only.

@tem - nbranch- cheap
@pi ndex nbranch-cheap
Do not pretend that branches are expensive. This is the default.

@tem-nsplit
@pi ndex nsplit
Generate code for a systemwith split |&D@

@tem -mo-split
@pi ndex mMmo-split
Cenerate code for a systemw thout split I&@ This is the default.

@tem -nmuni x-asm

@pi ndex muni x-asm

Use Unix assenbler syntax. This is the default when configured for
@anmp{pdpll-*-bsd}.

@tem -ndec-asm

@pi ndex ndec-asm

Use DEC assenbler syntax. This is the default when configured for any
PDP- 11 target other than @anp{pdpll-*-bsd}.

@nd table

@ode picoChip Options
@ubsection picoChip Options
@i ndex picoChip options

These @anp{-n} options are defined for picoChip inplenentations:
@ abl e @cct abopt

@tem -nmee=@ar {ae_t ype}

@pi ndex ncpu

Set the instruction set, register set, and instruction scheduling
paraneters for array el enent type @ar{ae_type}. Supported val ues
for @ar{ae_type} are @anp{ANY}, @anp{MJL}, and @anp{MAC}.

@ption{-mae=ANY} selects a conpletely generic AE type. Code
generated with this option will run on any of the other AE types. The
code will not be as efficient as it would be if conpiled for a specific
AE type, and sone types of operation (e.g., nultiplication) will not
work properly on all types of AE.

@ption{-me=MJL} selects a ML AE type. This is the nost useful AE type
for conpiled code, and is the default.

@ption{-me=MAC} selects a DSP-style MAC AE. Code conpiled with this
option may suffer from poor perfornance of byte (char) manipul ation,
since the DSP AE does not provide hardware support for byte | oad/stores.

@tem - nmsynbol - as- addr ess

Enabl e the conpiler to directly use a synbol nanme as an address in a

| oad/ store instruction, without first loading it into a

register. Typically, the use of this option will generate |arger
progranms, which run faster than when the option isn't used. However, the
results vary fromprogramto program so it is left as a user option,
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13555

13557
13558
13559
13560
13561
13562
13563
13564
13565
13566

13568

13570
13571
13572

13574

13576
13577
13578
13579

13581
13582
13583
13584
13585
13586
13587
13588
13589
13590
13591
13592
13593
13594
13595
13596
13597
13598
13599
13600
13601
13602
13603
13604
13605
13606
13607
13608
13609
13610
13611
13612
13613

rat her than bei ng pernanently enabl ed.

@tem -mo-inefficient-warnings

Di sabl es warni ngs about the generation of inefficient code. These

war ni ngs can be generated, for exanple, when conpiling code which
performs byte-level nenory operations on the MAC AE type. The MAC AE has
no hardware support for byte-level nenory operations, so all byte

| oad/ stores nmust be synthesized fromword | oad/store operations. This is
inefficient and a warning will be generated indicating to the programrer
that they should rewite the code to avoid byte operations, or to target
an AE type which has the necessary hardware support. This option enables
the warning to be turned off.

@nd table

@ode Power PC Opti ons
@ubsecti on Power PC Options
@i ndex Power PC opti ons

These are listed under @ref{RS/ 6000 and Power PC Opti ons}.

@ode RS/ 6000 and Power PC Opti ons
@ubsection | BM RS/ 6000 and Power PC Opti ons
@i ndex RS/ 6000 and Power PC Opti ons

@i ndex | BM RS/ 6000 and Power PC Opti ons

These @anp{-n} options are defined for the | BM RS/ 6000 and Power PC:
@abl e @cct abopt

@tem - npower

@tenx -rmmo- power

@tenx -npower?2

@tenx -mmo-power 2

@tenx -npowerpc

@tenx -rmmo- power pc
@tenx -npowerpc-gpopt
@tenx -nmmo- power pc- gpopt
@tenx -npower pc-gf xopt
@tenx -rmmo-power pc-gf xopt
@tenx -npowerpc64

@tenx -mmo- power pc64
@tenx -mfecrf

@tenx -mo-nfcrf

@tenx -npopcntb

@tenx -mmo-popcnth
@tenx -nfprnd

@tenx -mo-fprnd

@tenx -ncnpb

@tenx -mmo-cnpb

@tenx -mmfpgpr

@tenx -mo-nfpgpr

@tenx -nhard-dfp

@tenx -mmo-hard-dfp

@pi ndex npower

@pi ndex mMmo- power

@pi ndex npower 2

@pi ndex mMmo- power 2

@pi ndex npower pc

@pi ndex mMmo- power pc

@pi ndex npower pc- gpopt
@pi ndex Mo- power pc- gpopt
@pi ndex npower pc- gf xopt
@pi ndex mMmo- power pc- gf xopt
@pi ndex npower pc64

@pi ndex mMmo- power pc64
@pi ndex mf cr f

@pi ndex mo-nfcrf
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@pi ndex npopcntb

@pi ndex mMmo- popcnt b

@pi ndex nf prnd

@pi ndex mo- f prnd

@pi ndex ncnpb

@pi ndex mMmo- cnpb

@pi ndex mf pgpr

@pi ndex mmo- nf pgpr

@pi ndex mhard-df p

@pi ndex mo- har d- df p

GCC supports two related instruction set architectures for the

RS/ 6000 and Power PC@ The @f n{PONER} instruction set are those
instructions supported by the @anp{rios} chip set used in the original
RS/ 6000 systens and the @f n{Power PC} instruction set is the
architecture of the Freescal e MPC5xx, MPC6xx, MPC8xx m croprocessors, and
the I BM 4xx, 6xx, and follow on nicroprocessors.

Nei ther architecture is a subset of the other. However there is a
| arge common subset of instructions supported by both. An
register is included in processors supporting the POAER architecture.

You use these options to specify which instructions are avail able on the
processor you are using. The default value of these options is

det erm ned when configuring GCC@ Specifying the
@ption{-ncpu=@ar{cpu_type}} overrides the specification of these
options. W reconmend you use the @ption{-ncpu=@ar{cpu_type}} option
rather than the options |isted above.

The @ption{-npower} option allows GCC to generate instructions that

are found only in the POANER architecture and to use the MQ register.

Speci fyi ng @ption{-npower2} inplies @ption{-power} and al so allows GCC
to generate instructions that are present in the PONER2 architecture but
not the original POAER architecture.

The @ption{-npowerpc} option allows GCC to generate instructions that

are found only in the 32-bit subset of the PowerPC architecture.

Speci fyi ng @ption{-npowerpc-gpopt} inplies @ption{-npowerpc} and al so all ows
GCC to use the optional PowerPC architecture instructions in the

General Purpose group, including floating-point square root. Specifying

@pt i on{- npower pc- gf xopt} inplies @ption{-npowerpc} and al so allows GCC to
use the optional PowerPC architecture instructions in the G aphics

group, including floating-point select.

The @ption{-mfcrf} option allows GCC to generate the nove from
condition register field instruction inplenented on the PONER4

processor and ot her processors that support the Power PC V2.01
architecture.

The @ption{-npopcntb} option allows GCC to generate the popcount and
doubl e precision FP reciprocal estimate instruction inplenmented on the
PONER5 processor and other processors that support the Power PC V2. 02
architecture.

The @ption{-nfprnd} option allows GCC to generate the FP round to
integer instructions inplenmented on the POANERS+ processor and ot her
processors that support the Power PC V2.03 architecture.

The @ption{-ncnpb} option allows GCC to generate the conpare bytes
instruction inplemented on the POANER6 processor and ot her processors
that support the PowerPC V2.05 architecture.

The @ption{-mfpgpr} option allows GCC to generate the FP nove to/from
general purpose register instructions inplenented on the PONER6X
processor and other processors that support the extended PowerPC V2.05
architecture.

The @ption{-mhard-dfp} option allows GCC to generate the decinmal floating
poi nt instructions inplenmented on sone POAER processors.

The @ption{-npowerpc64} option allows GCC to generate the additional
64-bit instructions that are found in the full PowerPC64 architecture
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and to treat GPRs as 64-bit, GCC defaults to

@pt i on{- mo- power pc64} .

doubl eword quantities.

If you specify both @ption{-mo-power} and @ption{-mo-powerpc}, GCC
will use only the instructions in the common subset of both
architectures plus sone special Al X common-node calls, and will not use
the MQ register. Specifying both @ption{-npower} and @pti on{ - npower pc}
permts GCC to use any instruction fromeither architecture and to

al l ow use of the MQ register; specify this for the Mtorola MPC601.

@t em - mew nmenoni ¢S

@tenx -nold-menonics

@pi ndex mMmew- nMmenoni cs

@pi ndex nol d- menoni cs

Sel ect whi ch menonics to use in the generated assenbl er code. Wth
@pt i on{- mew menoni cs}, GCC uses the assenbl er mmenoni cs defined for
the Power PC architecture. Wth @ption{-nold-menonics} it uses the
assenbl er mmenoni cs defined for the POAER architecture. Instructions
defined in only one architecture have only one menoni c; GCC uses that
menoni ¢ irrespective of which of these options is specified.

GCC defaults to the mmenoni cs appropriate for the architecture in

use. Specifying @ption{-ncpu=@ar{cpu_type}} sonetines overrides the
val ue of these option. Unless you are building a cross-conpiler, you
shoul d nornally not specify either @ption{-mew menonics} or
@ption{-nol d- menoni cs}, but should instead accept the defaul t.

@tem - ncpu=@ar {cpu_t ype}

@pi ndex ncpu

Set architecture type, register usage, choice of mmenonics, and

instruction scheduling paraneters for nachine type @ar{cpu_type}.

Supported val ues for @ar{cpu_type} are @anp{401}, @anp{403},

@anp{405}, @anp{405fp}, @anp{440}, @anp{440fp}, @anp{464}, @anp{464fp},
@anp{505}, @anp{601}, @anp{602}, @anp{603}, @anp{603e}, @anp{60
@anp{604e}, @anp{620}, @anp{630}, @anp{740}, @anp{7400},

@anp{ 7450}, @anp{ 750}, @anp{801}, @anp{821}, @anp{823},

@anp{860}, @anmp{970}, @anp{8540}, @anp{e300c2}, @anp{e300c3},
@anp{e500nt}, @anp{ec603e}, @anp{G3}, @anp{A}, @anp{Ch},
@anp{power}, @anp{pover2}, @anp{pover3}, @anp{power4},
@anmp{ power 5}, @anp{power5+}, @anp{power6}, @anp{powerex}
@anp{common}, @anp{powerpc}, @anp{pomerpcGA} @anmp{rios},
@amp{riosl}, @anmp{rios2}, @anp{rsc}, and @arrp{rs64}

@ption{-ncpu=common} sel ects a conpletely generic processor. Code
generated under this option will run on any POAER or Power PC processor.
GCC will use only the instructions in the comon subset of both
architectures, and will not use the M) register. GCC assunmes a generic
processor nodel for scheduling purposes.

@anp{ pover 7}

@ption{-ncpu=power}, @ption{-ncpu=power2}, @ption{-ncpu=powerpc}, and
@ption{- ncpu=power pc64} specify generic PONER, POAER2, pure 32-bit
Power PC (i.e., not MPC601), and 64-bit Power PC architecture nachine
types, with an appropriate, generic processor nodel assuned for

schedul i ng purposes.

The ot her options specify a specific processor.
those options will run best on that processor,
ot hers.

Code generated under
and may not run at all on

The @ption{-ncpu} options automatically enable or disable the
foll ow ng options:

@ccoptlist{-maltivec -nfprnd -nhard-float -mmfcrf -mmultiple @ol
- Mmew rMmenoni cs - npopcntb - npower - npower2 - npower pc64 @ol

- mpower pc- gpopt - npower pc- gf xopt - nsi ngl e-fl oat -ndoubl e-fl oat @ol
-msinple-fpu -mstring -mulhw -ndl neb - mf pgpr}



new gcc/ doc/ i nvoke. t exi

13754
13755
13756
13757
13758
13759

13761
13762
13763
13764
13765

13767
13768
13769
13770
13771
13772
13773
13774
13775

13777
13778
13779
13780
13781
13782
13783
13784
13785
13786

13788
13789
13790
13791
13792
13793
13794
13795
13796

13798
13799
13800
13801
13802

13804
13805
13806

13808
13809
13810
13811

13813
13814
13815
13816
13817

The particul ar options set for any particular CPUw || vary between
conpi | er versions, depending on what setting seens to produce optimal
code for that CPU;, it doesn’t necessarily reflect the actual hardware’'s
capabilities. |f you wish to set an individual option to a particular
val ue, you nay specify it after the @ption{-ncpu} option, |ike
@anmp{-ntpu=970 -mo-al tivec}.

On Al X, the @ption{-naltivec} and @ption{-npowerpc64} options are

not enabl ed or disabled by the @ption{-ntpu} option at present because
Al X does not have full support for these options. You nay still

enabl e or disable themindividually if you re sure it’ll work in your
envi ronnent .

@tem -ntune=@ar {cpu_type}

@pi ndex ntune

Set the instruction scheduling paraneters for machine type
@ar{cpu_type}, but do not set the architecture type, register usage, or
choi ce of mmenonics, as @ption{-ncpu=@ar{cpu_type}} would. The sane
val ues for @ar{cpu_type} are used for @ption{-ntune} as for
@ption{-ncpu}. |f both are specified, the code generated will use the
architecture, registers, and menoni cs set by @ption{-ncpu}, but the
schedul i ng paraneters set by @ption{-ntune}.

@tem -nmswdi v

@tenx -mo-swdiv

@pi ndex mswdi v

@pi ndex mMo- swdi v

Generate code to conpute division as reciprocal estimate and iterative
refinement, creating opportunities for increased throughput. This
feature requires: optional PowerPC Graphics instruction set for single
precision and FRE instruction for double precision, assum ng divides
cannot generate user-visible traps, and the donain val ues not include
Infinities, denormals or zero denoninator.

@tem-nmaltivec

@tenx -mo-altivec

@pi ndex mal tivec

@pi ndex mMmo-al tivec

Generate code that uses (does not use) AltiVec instructions, and al so
enabl e the use of built-in functions that allow nore direct access to
the Al'tiVec instruction set. You may al so need to set

@ption{-mabi =al tivec} to adjust the current ABI with AltiVec ABI
enhancenents.

@tem -nvrsave

@tenx -mo-vrsave

@pi ndex nvrsave

@pi ndex Mo- vr save

Generate VRSAVE instructions when generating AltiVec code.

@tem -ngen-cel | -m crocode
@pi ndex ngen-cel | -mi crocode )
Generate Cell microcode instructions

@tem-mnarn-cel | -m crocode

@pi ndex mnar n-cel | - m crocode

Warni ng when a Cell mcrocode instruction is going to emtted. An exanple
of a Cell nmicrocode instruction is a variable shift.

@tem -nsecure-plt

@pi ndex nmsecure-plt

Generate code that allows Id and Id.so to build executables and shared
libraries with non-exec .plt and .got sections. This is a PowerPC
32-bit SYSV ABI option.
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@tem -nbss-plt

@pi ndex nbss-plt

Generate code that uses a BSS .plt section that Id.so fills in, and
requires .plt and .got sections that are both witable and executable.
This is a Power PC 32-bit SYSV ABI option.

@tem -m sel

@tenx -mo-isel

@pi ndex m sel

@pi ndex mo-i sel

This switch enabl es or disables the generation of |SEL instructions.

@tem -m sel =@ar{yes/ no}
This switch has been deprecat ed.
@ption{-mo-isel} instead.

Use @ption{-msel} and

@tem -nspe

@tenx -mmo-spe

@pi ndex nspe

@pi ndex mMo- spe

This swi tch enabl es or disables the generation of SPE sind
instructions.

@tem -npaired

@tenx -rmmo-paired

@pi ndex npai red

@pi ndex mo- pai red

This switch enabl es or disables the generation of PAI RED sind
instructions.

@tem - nepe=@ar { yes/ no}
This option has been deprecat ed.
@ption{-mo-spe} instead.

Use @ption{-nmspe} and

@tem -nfl oat - gprs=@ar{yes/singl e/ doubl e/ no}

@tenx -nfloat-gprs

@pi ndex nfloat-gprs

This switch enables or disables the generation of floating point
operations on the general purpose registers for architectures that
support it.

The argument @ar{yes} or @ar{single} enables the use of
singl e-precision floating point operations.

The argunent @ar {doubl e} enabl es the use of single and
doubl e- precision floating point operations.

The argunent @ar{no} disables floating point operations on the
general purpose registers.

This option is currently only avail able on the MPC854x.

@tem -nB2

@tenx -nb4

@pi ndex nB2

@pi ndex nb4

Generate code for 32-bit or 64-bit environnents of Darwi n and SVR4
targets (including GNU Linux). The 32-bit environnent sets int, |ong
and pointer to 32 bits and generates code that runs on any Power PC
variant. The 64-bit environnment sets int to 32 bits and | ong and
pointer to 64 bits, and generates code for PowerPC64, as for

@pt i on{ - npower pc64} .

@tem-nfull-toc
@tenx -mo-fp-in-toc
@tenx -mMmo-sumin-toc
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@tenx -nmmni mal -toc

@pi ndex nfull-toc

@pi ndex mo-fp-in-toc

@pi ndex mMmo-sumin-toc

@pi ndex mmi ni mal -toc

Modi fy generation of the TOC (Table Of Contents), which is created for
every executable file. The @ption{-nfull-toc} option is selected by
default. In that case, GCC will allocate at |east one TOC entry for
each uni que non-automatic variable reference in your program GCC
will also place floating-point constants in the TOC@ However, only
16,384 entries are available in the TOC@

If you receive a linker error nmessage that saying you have overfl owed
the avail abl e TOC space, you can reduce the ambunt of TOC space used
with the @ption{-mo-fp-in-toc} and @ption{-mo-sumin-toc} options.
@ption{-mo-fp-in-toc} prevents GCC from putting fl oating-point
constants in the TOC and @ption{-mo-sumin-toc} forces GCC to
generate code to cal cul ate the sum of an address and a constant at
run-time instead of putting that suminto the TOC@ You may specify one
or both of these options. Each causes GCC to produce very slightly
slower and |arger code at the expense of conserving TOC space.

If you still run out of space in the TOC even when you specify both of
these options, specify @ption{-mmninal-toc} instead. This option causes
GCC to nmake only one TCC entry for every file. \Wen you specify this
option, GCC will produce code that is slower and | arger but which

uses extrenely little TOC space. You nay wi sh to use this option

only on files that contain | ess frequently executed code.

@tem - nai x64

@tenx -nmaix32

@pi ndex mai x64

@pi ndex mai x32

Enabl e 64-bit Al X ABI and calling convention: 64-bit pointers, 64-bit
@ode{l ong} type, and the infrastructure needed to support them

Speci fyi ng @ption{-mai x64} inplies @ption{-npowerpc64} and

@pti on{-npowerpc}, while @ption{-maix32} disables the 64-bit ABl and
inplies @ption{-mo-powerpc64}. GCC defaults to @ption{-mi x32}.

@t em -nxl - conpat

@t enx -mmo- x| - conpat

@pi ndex nxl - conpat

@pi ndex mMo- x| - conpat

Produce code that conforms nore closely to | BM XL conpiler senmantics
when using Al X-conpatible ABI@ Pass floating-point argunents to
prototyped functions beyond the register save area (RSA) on the stack
in addition to argument FPRs. Do not assune that nost significant
doubl e in 128-bit | ong double value is properly rounded when conparing
val ues and converting to double. Use XL synbol nanes for |ong double
support routines.

The Al X calling convention was extended but not initially docunented to
handl e an obscure K& C case of calling a function that takes the
address of its arguments with fewer arguments than declared. |BM XL
conpi l ers access floating point argunents which do not fit in the

RSA fromthe stack when a subroutine is conpiled wthout

optim zation. Because always storing floating-point arguments on the
stack is inefficient and rarely needed, this option is not enabled by
default and only is necessary when calling subroutines conpiled by | BM
XL conpilers without optim zation.

@tem - npe

@pi ndex npe

Support @If n{|1 BM RS/ 6000 SP} @ifn{Parallel Environment} (PE)@ Link an
application witten to use nessage passing with special startup code to
enabl e the application to run. The system nust have PE installed in the
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standard location (@il e{/usr/|pp/ppe.poe/}), or the @il e{specs} file
must be overridden with the @ption{-specs=} option to specify the
appropriate directory location. The Parallel Environment does not
support threads, so the @ption{-npe} option and the @ption{-pthread}
option are inconpatible.

@tem -nalign-natural

@tenx -malign-power

@pi ndex mal i gn-natural

@pi ndex mal i gn- power

On Al X, 32-bit Darwin, and 64-bit Power PC GNU Li nux, the option
@ption{-malign-natural} overrides the ABI-defined alignment of |arger

types, such as floating-point doubles, on their natural size-based boundary.
The option @ption{-malign-power} instructs GCC to follow the ABI-specified
alignnent rules. GCC defaults to the standard alignment defined in the ABl @

On 64-bit Darwin,
is not supported.

natural alignnment is the default, and @ption{-nalign-power}

@tem -nsoft-fl oat

@tenx -mhard-float

@pi ndex mnsoft-fl oat

@pi ndex mhard-fl oat

Generate code that does not use (uses) the floating-point register set.
Software floating point emulation is provided if you use the
@ption{-msoft-float} option, and pass the option to GCC when |inking.

@tem -nsi ngl e-fl oat
@tenx -ndoubl e-fl oat
@pi ndex nsi ngl e-f1 oat
@pi ndex ndoubl e-f 1l oat

Generate code for single or double-precision flo a ing point operations.
@ption{-ndouble-float} inplies @ption{-nsingle-float}.

@tem -nsi npl e-f pu
@pi ndex nsi npl e-f pu
Do not generate sqrt and div instructions for hardware floating point unit.

@tem -nfpu

@pi ndex nf pu

Specify type of floating point unit. Valid values are @ar{sp_lite}
(equivalent to -nsingle-float -nsinple-fpu), @ar{dp_lite} (equivalent

to -ndoubl e-float -nsinple-fpu), @ar{sp_full} (equivalent to -msingle-float),
and @ar{dp_full} (equivalent to -ndouble-float).

@tem -nxilinx-fpu
@pi ndex nxilinx-fpu
Perform optim zations for floating point unit on Xilinx PPC 405/ 440.

@tem-mmul tiple

@tenx -mo-nultiple

@pi ndex mul tiple

@pi ndex mo-nmultiple

Generate code that uses (does not use) the load nultiple word
instructions and the store nultiple word instructions. These
instructions are generated by default on POAER systens, and not
generated on Power PC systens. Do not use @ption{-mmultiple} on little
endi an Power PC systens, since those instructions do not work when the
processor is in little endian node. The exceptions are PPC740 and
PPC750 which permt the instructions usage in little endian node.

@tem-nstring

@tenx -mo-string

@pi ndex nstring

@pi ndex mMo-string

Generate code that uses (does not use) the load string instructions
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and the store string word instructions to save nmultiple registers and
do snmall block noves. These instructions are generated by default on
POWER systems, and not generated on Power PC systens. Do not use
@ption{-nmstring} on little endi an Power PC systens, since those
instructions do not work when the processor is in little endi an node.
The exceptions are PPC740 and PPC750 which permt the instructions
usage in little endian node.

@tem -nupdat e

@tenx -mmo-update

@pi ndex nupdat e

@pi ndex mMo- updat e

Generate code that uses (does not use) the load or store instructions
that update the base register to the address of the cal cul ated nenory
location. These instructions are generated by default. |f you use
@ption{-mo-update}, there is a small w ndow between the tine that the
stack pointer is updated and the address of the previous frane is
stored, which neans code that wal ks the stack frame across interrupts or
Si gnals may get corrupted data.

@tem -nmavoi d- i ndexed- addr esses

@t em -mo-avoi d-i ndexed- addr esses

@pi ndex mavoi d-i ndexed- addr esses

@pi ndex mMmo- avoi d-i ndexed- addr esses

Generate code that tries to avoid (not avoid) the use of indexed |oad
or store instructions. These instructions can incur a performance
penalty on Power6 processors in certain situations, such as when
stepping through large arrays that cross a 16M boundary Thi s option
is enabled by default when targetting Power6 and di sabl ed ot herw se.

@tem -nfused- madd

@t enx -mmo-fused- nadd

@pi ndex nf used- madd

@pi ndex mo- f used- nadd

CGenerate code that uses (does not use) the floating point nmultiply and
accunul ate instructions. These instructions are generated by default if
hardware floating is used.

@tem - mul hw

@t enx -mo-nmul hw

@pi ndex mul hw

@pi ndex mo- nul hw

CGenerate code that uses (does not use) the half-word multiply and

mul tiply-accurmul ate instructions on the |1 BM 405, 440 and 464 processors.
These instructions are generated by default when targetting those
processors.

@tem -ndl nzb

@tenx -mo-dl nzb

@pi ndex ndl nzb

@pi ndex mo-dl neb

Generate code that uses (does not use) the string-search @anp{dl nzb}
instruction on the I BM 405, 440 and 464 processors. This instruction is
generated by default when targetting those processors.

@tem-mo-bit-align

@tenx -nbit-align

@pi ndex mmo-bit-align

@pi ndex nmbit-align

On System V.4 and enbedded Power PC systens do not (do) force structures
and unions that contain bit-fields to be aligned to the base type of the
bit-field.

For exanple, by default a structure containing nothing but 8
@ode{unsi gned} bit-fields of length 1 would be aligned to a 4 byte
boundary and have a size of 4 bytes. By using @ption{-mo-bit-align},
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14148

the structure would be aligned to a 1 byte boundary and be one byte in
si ze.

@tem-mo-strict-align

@tenmx -mstrict-align

@pi ndex mo-strict-align

@pi ndex mstrict-align

On System V.4 and enbedded Power PC systens do not (do) assune that
unal i gned nmenory references will be handled by the system

@tem -nrel ocatabl e

@tenx -mo-rel ocatable

@pi ndex nrel ocat abl e

@pi ndex mmo-r el ocat abl e

On enbedded Power PC systens generate code that allows (does not allow)
the programto be relocated to a different address at runtinme. If you
use @ption{-nrelocatable} on any nodule, all objects |inked together nust
be conpiled with @ption{-nrel ocatable} or @ption{-nrelocatable-Iib}.

@tem -nrelocatable-lib

@tenx -mo-relocatable-lib

@pi ndex nrelocatable-lib

@pi ndex mmo-rel ocatable-1ib

On enbedded Power PC systens generate code that allows (does not allow)

the programto be relocated to a different address at runtime. Mdul es
conpi led with @ption{-nrelocatable-1ib} can be |linked with either nodul es
conpi | ed wi thout @ption{-nrelocatable} and @ption{-nrel ocatable-lib} or
with nodul es conpiled with the @ption{-nrel ocatabl e} options.

@tem -mo-toc

@tenx -ntoc

@pi ndex mMo-t oc

@pi ndex ntoc

On System V.4 and enbedded Power PC systens do not (do) assune that
register 2 contains a pointer to a global area pointing to the addresses
used in the program

@tem-nlittle

@tenx -mittle-endian

@pindex mMittle

@pindex mMittle-endian

On System V.4 and enbedded Power PC systens conpile code for the
processor in little endian node. The @ption{-nmittle-endian} option is
the sane as @ption{-mittle}.

@tem -nbig

@tenx -nbig-endian

@pi ndex nbi g

@pi ndex nbi g-endi an

On System V.4 and enbedded Power PC systens conpile code for the
processor in big endian node. The @ption{-nbig-endian} option is
the sanme as @ption{-nbig}.

@tem - ndynani c- no- pi c

@pi ndex ndynani c- no- pi ¢

On Darwin and Mac OS X systens, conpile code so that it is not

rel ocatable, but that its external references are rel ocatable. The
Iregulti ng code is suitable for applications, but not shared

i braries.

@tem-nprioritize-restricted-insns=@ar{priority}

@pi ndex nprioritize-restricted-insns

This option controls the priority that is assigned to

di spatch-slot restricted instructions during the second schedul i ng

pass. The argument @ar{priority} takes the value @ar{0/1/2} to assign
@ar {no/ hi ghest/second- hi ghest} priority to dispatch slot restricted
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14149

14151
14152
14153
14154
14155
14156
14157
14158
14159
14160

14162
14163
14164
14165
14166
14167
14168
14169
14170
14171
14172
14173
14174

14176
14177

14178 On

14179
14180
14181

14183
14184
14185

14187
14188
14189

14191
14192
14193
14194

14196
14197
14198
14199

14201
14202
14203
14204

14206
14207
14208
14209

14211
14212
14213

instructions.

@tem -nsched- cost | y- dep=@ar { dependence_t ype}

@pi ndex nmsched- costly-dep

This option controls which dependences are considered costly

by the target during instruction scheduling. The argunent

@ar {dependence_type} takes one of the follow ng val ues:

@ar{no}: no dependence is costly,

@ar{all}: all dependences are costly,

@ar{true_store_to_load}: a true dependence fromstore to load is costly,
@ar{store_to_|l oad}: any dependence fromstore to load is costly,
@ar{nunber}: any dependence which |atency >= @ar{nunber} is costly.

@tem -m nsert-sched- nops=@ar { schene}

@pi ndex m nsert-sched-nops

This option controls which nop insertion scheme will be used during

the second scheduling pass. The argunent @ar{schene} takes one of the
fol | owi ng val ues:

@ar{no}: Don't insert nops.

@ar{pad}: Pad w th nops any di spatch group which has vacant issue slots,
according to the schedul er’s grouping.

@ar {regroup_exact}: Insert nops to force costly dependent insns into
separate groups. Insert exactly as many nops as needed to force an insn
to a new group, according to the estimated processor grouping.
@ar{nunber}: Insert nops to force costly dependent insns into

separate groups. Insert @ar{nunber} nops to force an insn to a new group.

@tem -ntal | -sysv

@pi ndex ncal | -sysv

System V. 4 and enbedded Power PC systens conpil e code using calling
conventions that adheres to the March 1995 draft of the SystemV
Application Binary Interface, PowerPC processor supplenment. This is the
default unless you configur ed GCC usi ng @anp{power pc-*- eabi ai x}.

@tem -ntal | - sysv- eabi
@pi ndex ntal | - sysv-eabi
Specify both @ption{-ntall-sysv} and @ption{-neabi} options.

@tem -ntal | - sysv- noeabi
@pi ndex ntal | - sysv- noeabi
Specify both @ption{-ntall-sysv} and @ption{-mo-eabi} options.

@tem-ntall-solaris

@pi ndex ntall-solaris

On System V.4 and enbedded Power PC systens conpile code for the Solaris
operating system

@tem-nctal |l -1inux

@pi ndex ntal |l -1i nux

On System V.4 and enbedded Power PC systens conpile code for the
Li nux- based GNU system

@tem -ntal | -gnu

@pi ndex ntal | -gnu

On System V.4 and enbedded Power PC systens conpile code for the
Hur d- based GNU system

@tem -ntal | - net bsd

@pi ndex nctal | - net bsd

On System V.4 and enbedded Power PC systens conpile code for the
Net BSD operati ng system

@tem -nmai x-struct-return
@pi ndex mai x-struct-return
Return all structures in nmenory (as specified by the AlX ABl) @
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14215
14216
14217
14218

14220
14221
14222
14223
14224

14226
14227
14228
14229
14230

14232
14233
14234

14236
14237
14238
14239

14241
14242
14243
14244

14246
14247
14248
14249
14250
14251
14252
14253
14254
14255
14256
14257

14259
14260
14261
14262
14263
14264

14266
14267
14268
14269
14270

14272
14273
14274
14275
14276

14278
14279

14280 On

@tem -nsvr4-struct-return

@pi ndex nevr4-struct-return

Return structures smaller than 8 bytes in registers (as specified by the
SVR4 ABl) @

@tem - mabi =@ar { abi -t ype}

@pi ndex nabi

Extend the current ABI with a particular extension, or renmpve such extension.
Valid values are @ar{altivec}, @ar{no-altivec}, @ar{spe},

@ar {no-spe}, @ar{ibm ongdoubl e}, @ar{i eeel ongdoubl e} @

@tem - mabi =spe

@pi ndex mabi =spe

Extend the current ABl with SPE ABl extensions.
t he default ABI,
ABl @

Thi s does not change
instead it adds the SPE ABI extensions to the current

@t em - mabi =no- spe
@pi ndex mabi =no- spe
Di sabl e Booke SPE ABI extensions for the current ABl @

@t em - mabi =i b ongdoubl e

@pi ndex mabi =i b ongdoubl e

Change the current ABI to use |BM extended precision |ong double.
This is a Power PC 32-bit SYSV ABI option.

@t em - mabi =i eeel ongdoubl e

@pi ndex mabi =i eeel ongdoubl e

Change the current ABI to use |EEE extended precision |ong double.
This is a Power PC 32-bit Linux ABI option.

@tem - nprototype

@tenx -rmmo-prototype

@pi ndex nprototype

@pi ndex mmo- pr ot ot ype

On System V.4 and enbedded Power PC systens assune that all calls to

vari abl e argunent functions are properly prototyped. Oherw se, the
conpil er nmust insert an instruction before every non prototyped call to
set or clear bit 6 of the condition code register (@ar{CR}) to

indi cate whether floating point values were passed in the floating point
registers in case the function takes a variable arguments. Wth
@ption{-nmprototype}, only calls to prototyped variable argunent functions
will set or clear the bit.

@tem-nsim

@pi ndex nmsi m

On enbedded Power PC systens, assune that the startup nodule is called
@ile{simcrt0.0} and that the standard C libraries are @il e{libsima} and
@ile{libc.a}. This is the default for @anp{powerpc-*-eabisin}
configurations.

On enbedded Power PC systens, assune that the startup nodule is called

@ile{crt0.0} and the standard Clibraries are @il e{libnmvne.a} and
@ile{libc.a}.

@tem -nads

@pi ndex mads

On enbedded Power PC systens, assunme that the startup nodule is called

@ile{crt0.0} and the standard Clibraries are @il e{libads.a} and
@ile{libc.a}.

@tem -nyel | owkni fe
@pi ndex nyel | owkni fe

enbedded Power PC systens, assune that the startup nodule is called
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14281 {crtO o} and the standard C libraries are @il e{libyk.a} and
14282 e{lib

14284 @t em - nvxwor ks

14285 @pi ndex nvxwor ks

14286 On System V.4 and enbedded Power PC systens,
14287 conpiling for a VxWrks system

14289 @tem - nenb

14290 @pi ndex menb

14291 On enbedded Power PC systens, set the @ar{PPC EMB} bit in the ELF fl ags
14292 header to indicate that @anp{eabi} extended relocations are used.

specify that you are

14294 @t em - neabi

14295 @tenx -mo-eabi

14296 @pi ndex neabi

14297 @pi ndex mmo- eabi

14298 On System V.4 and enbedded Power PC systens do (do not) adhere to the
14299 Enbedded Applications Binary Interface (eabi) which is a set of

14300 nodifications to the System V.4 specifications. Selecting @ption{-neabi}
14301 neans that the stack is aligned to an 8 byte boundary, a function

14302 @ode{__eabi} is called to from @ode{nain} to set up the eabi

14303 environnment, and the @ption{-nsdata} option can use both @ode{r2} and
14304 @ode{r13} to point to two separate snall data areas. Selecting

14305 @ption{-mo-eabi} means that the stack is aligned to a 16 byte boundary,
14306 do not call an initialization function from @ode{main}, and the

14307 @ption{-nmsdata} option will only use @ode{r13} to point to a single
14308 smal| data area. The @ption{-neabi} option is on by default if you
14309 configured GCC using one of the @anp{powerpc*-*-eabi*} options.

14311 @t em - nsdat a=eabi

14312 @pi ndex nsdat a=eabi

14313 On System V.4 and enbedded Power PC systens, put snmall initialized
14314 @ode{const} global and static data in the @anp{.sdata2} section,
14315 is pointed to by register @ode{r2}. Put small initialized

14316 non- @ode{const} global and static data in the @anp{.sdata} section,
14317 which is pointed to by register @ode{r13}. Put small uninitialized
14318 gl obal and static data in the @anp{.sbss} section, which is adjacent to
14319 the @anp{.sdata} section. The @ption{-nsdata=eabi} option is

14320 inconpatible with the @ption{-nrel ocatable} option. The

14321 @ption{-nsdata=eabi} option also sets the @ption{-nenb} option.

whi ch

14323 @tem - nsdat a=sysv

14324 @pi ndex nsdat a=sysv

14325 On System V.4 and enbedded Power PC systens, put small global and static
14326 data in the @anp{.sdata} section, which is pointed to by register
14327 @ode{r13}. Put small uninitialized global and static data in the
14328 @anp{.shss} section, which is adjacent to the @anp{.sdata} section.
14329 The @ption{-nsdata=sysv} option is inconpatible with the

14330 @ption{-nrel ocatabl e} option.

14332 @t em - nsdat a=def aul t

14333 @tenx -nsdata

14334 @pi ndex nsdat a=def aul t

14335 @pi ndex nsdata

14336 On System V.4 and enbedded Power PC systens, if @ption{-neabi} is used,
14337 conpile code the same as @ption{-nsdat a=eabi}, otherw se conpile code the
14338 sane as @ption{-nsdata=sysv}.

14340 @t em - nsdat a=dat a

14341 @pi ndex nsdat a=dat a

14342 On System V.4 and enbedded Power PC systens, put snall gl obal

14343 data in the @anp{.sdata} section. Put snmall uninitialized gl obal
14344 data in the @anp{.sbss} section. Do not use register @ode{r13}
14345 to address small data however. This is the default behavior unless
14346 other @ption{-nmsdata} options are used.
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14348
14349
14350
14351
14352
14353
14354

14356
14357
14358
14359
14360
14361
14362
14363
14364

14366
14367
14368
14369
14370
14371

14373
14374
14375
14376
14377
14378
14379
14380
14381
14382
14383

14385
14386
14387
14388
14389

14391
14392
14393
14394
14395
14396
14397
14398
14399

14401
14402
14403

14405
14406

14408
14409
14410
14411

@t em - nsdat a=none

@tenx -mo-sdata

@pi ndex nsdat a=none

@pi ndex mmo- sdat a

On enbedded Power PC systens, put all initialized global and static data
in the @anp{.data} section, and all uninitialized data in the

@anp{. bss} section.

@tem -G @ar{nunt

@pi ndex G

@i ndex smal |l er data references (PowerPC)

@i ndex .sdata/.sdata2 references (PowerPC)

On enbedded Power PC systens, put global and static items |ess than or
equal to @ar{nun} bytes into the small data or bss sections instead of
the nornal data or bss section. By default, @ar{nun} is 8. The
@ption{-G @ar{nun}} switch is also passed to the Iinker.

Al'l nodul es should be conpiled with the same @ption{-G @ar{nun}} val ue.

@tem -nr egnanes

@tenx -rmmo-regnanes

@pi ndex nregnanes

@pi ndex mMo- r egnanmes

On System V.4 and enbedded Power PC systens do (do not) enit register
nanes in the assenbly | anguage output using synbolic forns.

@tem -m ongcal |

@tenx -mmo-Iongcall

@pi ndex m ongcal |

@pi ndex mo- | ongcal |

By default assume that all calls are far away so that a | onger nore
expensive calling sequence is required. This is required for calls
further than 32 negabytes (33,554,432 bytes) fromthe current |ocation.
A short call will be generated if the conpiler knows

the call cannot be that far away. This setting can be overridden by
the @ode{shortcall} function attribute, or by @ode{#pragm

longcal | (0)}

Some |inkers are capable of detecting out-of-range calls and generating
glue code on the fly. On these systens, long calls are unnecessary and
generate slower code. As of this witing, the Al X linker can do this,
as can the G\NU linker for PowerPC/64. It is planned to add this feature
to the GNU linker for 32-bit PowerPC systenms as wel|.

On Darw n/ PPC systens, @ode{#pragna |longcall} will generate ‘‘jbsr
callee, L42'", plus a ‘‘branch island’’ (glue code). The two target
addresses represent the callee and the ‘‘branch island’’. The

Darwi n/ PPC | i nker will prefer the first address and generate a ‘ ‘bl
callee’’” if the PPC ‘“bl’’ instruction will reach the callee directly;
ot her wi se, the | inker will generate ‘‘bl L42’’ to call the ‘‘branch

i sland’ The ‘‘“branch island’’ is appended to the body of the

cal l'ing functlon it conmputes the full 32-bit address of the callee
and junps to it.

On Mach-O (Darwin) systenms, this option directs the conpiler emt to
the glue for every direct call, and the Darwi n |inker deci des whether
to use or discard it.

In the future, we may cause GCC to ignore all |ongcall specifications
when the |linker is known to generate gl ue.

@tem -pthread

@pi ndex pt hr ead

Adds support for multithreading with the @fn{pthreads} library.
This option sets flags for both the preprocessor and |inker.



new gcc/ doc/ i nvoke. t exi 177

14413

14415
14416
14417

14419

14421
14422
14423
14424
14425
14426
14427
14428
14429
14430

14432
14433
14434
14435
14436
14437
14438
14439
14440
14441

14443
14444
14445
14446
14447
14448
14449

14451
14452
14453
14454
14455
14456
14457
14458
14459
14460
14461
14462

14464
14465
14466
14467
14468
14469

14471

14473
14474
14475
14476
14477
14478

@nd table

@ode S/ 390 and zSeries Options
@ubsection S/ 390 and zSeries Options
@index S/ 390 and zSeries Options

These are the @anp{-n} options defined for the S/ 390 and zSeries architecture.

@abl e @cct abopt

@tem -nmhard-fl oat

@tenx -nsoft-float

@pi ndex mhard-fl oat

@pi ndex nsoft-fl oat

Use (do not use) the hardware floating-point instructions and registers
for floating-point operations. Wen @ption{-nmsoft-float} is specified,
functions in @ile{libgcc.a} will be used to perform floating-point
operations. Wen @ption{-nmhard-float} is specified, the conpiler
generates | EEE floating-point instructions. This is the default.

@tem -nmhard-df p

@tenx -mo-hard-dfp

@pi ndex mhard-df p

@pi ndex mo- har d- df p

Use (do not use) the hardware decinal-floating-point instructions for
deci nal - f 1 oati ng- poi nt operations. Wen @ption{-mo-hard-dfp} is

specified, functions in @ile{libgcc.a} will be used to perform
deci mal - fl oati ng- poi nt operations. Wen @ption{-mhard-dfp} is
speci fied, the conpiler generates deci mal-floating-point hardware

instructions. This is the default for @ption{-narch=z9-ec} or higher.
@tem -nm ong- doubl e- 64

@tenx -nm ong-doubl e-128

@pi ndex ni ong- doubl e- 64

@pi ndex m ong- doubl e- 128

These switches control the size of @ode{l ong double} type. A size
of 64bit nakes the @ode{l ong doubl e} type equivalent to the @ode{doubl e}
type. This is the default.

@tem -nbackchai n

@t enx -mmo-backchain

@pi ndex nbackchai n

@pi ndex mo- backchain

Store (do not store) the address of the caller’s frame as backchai n pointer
into the callee’s stack frane.

A backchain nay be needed to al |l ow debuggi ng using tools that do not understand
DWARF-2 cal | frame information.

When @ption{-mo-packed-stack} is in effect, the backchain pointer is stored
at the bottom of the stack franme; when @ption{-npacked-stack} is in effect,
t he backchain is placed into the topnost word of the 96/ 160 byte register
save area.

In general, code conpiled with @ption{-nbackchain} is call-conpatible with
code conpiled with @ption{-mmob-backchain}; however, use of the backchain

for debuggi ng purposes usually requires that the whole binary is built with
@ption{-nmbackchain}. Note that the conbination of @ption{-nbackchain},
@ption{ - npacked- st ack} and @ption{-mhard-float} is not supported. |n order
to build a l'inux kernel use @ption{-nmsoft-float}.

The default is to not maintain the backchain.

@tem - npacked- st ack

@t enx -mmo-packed- st ack

@pi ndex npacked- st ack

@pi ndex mmo- packed- st ack

Use (do not use) the packed stack |ayout. Wen @ption{-mo-packed-stack} is
specified, the conpiler uses the all fields of the 96/160 byte regi ster save
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14479
14480
14481
14482
14483
14484
14485

14487
14488
14489
14490
14491
14492
14493
14494
14495

14497

14499
14500
14501
14502
14503
14504
14505
14506
14507

14509
14510
14511
14512
14513
14514
14515
14516
14517
14518

14520
14521
14522
14523
14524
14525
14526
14527
14528
14529
14530
14531

14533
14534
14535
14536
14537
14538
14539
14540

14542
14543
14544

area only for their default purpose; unused fields still
When @ption{-npacked-stack} is specified, register save slots are densely
packed at the top of the register save area;
purposes, allowing for nore efficient use of the available stack space.

However, when @ption{-nbackchain} is also in effect, the topnost word of
the save area is always used to store the backchain,
register is always saved two words bel ow t he backchai n.

As long as the stack frame backchain is not used, code generated with
@ption{-npacked-stack} is call-conpatible with code generated with
@pt i on{- mo- packed- st ack}.
S/ 390 or zSeries generated code that uses the stack frame backchain at run
time, not just for debugging purposes. Such code is not call-conpatible
with code conpiled with @ption{-npacked-stack}. Also, note that the
conbi nati on of @ption{-nbackchai n},

@pt i on{-npacked- st ack} and @ption{-nmhard-float} is not supported.
to build a linux kernel use @ption{-nsoft-float}.

The default is to not use the packed stack |ayout.

@tem -nsnmal | -exec

@tenx -mo-snall -exec

@pi ndex nmsmal | - exec

@pi ndex mo-snal | - exec

Generate (or do not generate) code using the @ode{bras} instruction
to do subroutine calls.

This only works reliably if the total executable size does not

exceed 64k. The default is to use the @ode{basr} instruction instead,
whi ch does not have this limtation.

@tem -nb4

@tenx -nB1

@pi ndex b4

@pi ndex nB81

When @ption{-nB1l} is specified, generate code conpliant to the

GNU/ Li nux for S/390 ABI@ Wien @ption{-nb64} is specified, generate
code conpliant to the GNU Linux for zSeries ABI@ This allows GCC in
particular to generate 64-bit instructions. For the @anp{s390}
targets, the default is @ption{-nB1}, while the @anp{s390x}

targets default to @ption{-nb4}.

@tem -nezarch

@tenx -nesa

@pi ndex nearch

@pi ndex nesa

When @ption{-nearch} is specified, generate code using the
instructions available on z/Architecture.

Wien @ption{-nesa} is specified, generate code using the
instructions available on ESA/390. Note that @ption{-nesa} is
not possible with @ption{-nb4}.

When generating code conpliant to the GNU Linux for S/ 390 ABI,
the default is @ption{-nesa}. Wen generating code conpliant
to the GNU Linux for zSeries ABI, the default is @ption{-nzarch}.

@tem -mvcl e

@tenx -mmo-nmcle

@pi ndex mmcl e

@pi ndex mo-nvcl e

Generate (or do not generate) code using the @ode{nmvcle} instruction

to perform bl ock noves. When @ption{-mo-nvcle} is specified,

use a @ode{nvc} loop instead. This is the default unless optim zing for
si ze.

@tem - mdebug
@tenx -mmo-debug
@pi ndex ndebug

and the return address

Not e that sonme non-FSF rel eases of GCC 2.95 for

178

take up stack space.

unused space is reused for other

I n order
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14545 @pi ndex mmo- debug

14546 Print (or do not print) additional debug information when conpiling.

14547 The default is to not print debug information.

14549 @tem - march= @ar{cpu type}

14550 @pi ndex march

14551 Generate code that will run on @ar{cpu-type}, which is the nane of a system
14552 representing a certain processor type. Possible values for

14553 @ar{cpu-type} are @anp{g5}, @anp{gG} @anmp{z900}, @anp{z990},

14554 @anp{z9-109}, @anp{z9-ec} and @anp{z10}.

14555 When generating code using the instructions avail able on z/Architecture,
14556 the default is @ption{-march=z900}. O herwi se, the default is

14557 @pti on{- mar ch=g5}.

14559 @tem - ntune=@ar{cpu-type}

14560 @pi ndex ntune

14561
14562
14563
14564

14566
14567
14568
14569
14570
14571
14572

14574
14575
14576
14577
14578
14579
14580

14582
14583
14584
14585
14586
14587
14588

14590
14591
14592
14593

14595
14596
14597
14598
14599
14600
14601
14602
14603
14604
14605
14606
14607
14608
14609
14610

Tune to @ar{cpu-type} everything applicable about the generated code,
except for the ABI and the set of available instructions.

The list of @ar{cpu-type} values is the same as for @ption{-march}.
The default is the value used for @ption{-narch}.

@tem-ntpf-trace

@tenx -mo-tpf-trace

@pi ndex ntpf-trace

@pi ndex mo-tpf-trace

Generate code that adds (does not add) in TPF OS specific branches to trace
routines in the operating system This option is off by default, even
when conpiling for the TPF OS@

@tem -nfused- madd

@t enx -mmo-fused- madd

@pi ndex nfused- madd

@pi ndex mo- f used- nadd

Generate code that uses (does not use) the floating point multiply and
accunul ate instructions. These instructions are generated by default if
hardware floating point is used.

@tem -mar n-franesi ze=@ar {franesi ze}

@pi ndex mwar n-framesi ze

Emt a warning if the current function exceeds the given frane size. Because
this is a conpile time check it doesn’t need to be a real problemwhen the progr
runs. It is intended to identify functions which nost probably cause

a stack overflow. It is useful to be used in an environment wth linmted stack
size e.g.@ the linux kernel.

@t em - mnar n- dynani cst ack

@pi ndex mwar n- dynami cst ack

Emt a warning if the function calls alloca or uses dynamically

sized arrays. This is generally a bad idea with a limted stack size.

@tem -nst ack- guar d=@ar { st ack- guar d}

@tenx -nstack-size=@ar{stack-size}

@pi ndex mnst ack- guard

@pi ndex nst ack-si ze

If these options are provided the s390 back end emts additional instructions in
the function prol ogue which trigger a trap if the stack size is @ar{stack-guard
byt es above the @ar{stack-size} (renenber that the stack on s390 grows downward
If the @ar{stack-guard} option is omtted the smallest power of 2 l|arger than
the frame size of the conpiled function is chosen.

These options are intended to be used to hel p debuggi ng stack overfl ow probl ens.
The additionally emtted code causes only little overhead and hence can al so be
used in production |like systens wi thout greater perfornmance degradation. The gi
val ues have to be exact powers of 2 and @ar{stack-size} has to be greater than
@ar { st ack-guard} w thout exceedi ng 64k.

In order to be efficient the extra code makes the assunption that the stack star
at an address aligned to the value given by @ar{stack-size}.
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14611
14612

14614
14615
14616

14618

14620
14621
14622
14623

14625
14626
14627

14629
14630
14631

14633
14634
14635

14637
14638
14639

14641
14642
14643

14645
14646
14647

14649
14650
14651

14653
14654
14655
14656

14658
14659

14661

14663
14664
14665
14666

14668
14669
14670

14672
14673

14675
14676

The @ar{stack-guard} option can only be used in conjunction with @ar{stack-siz
@nd table

@ode Score Options
@ubsection Score Options
@i ndex Score Options

These options are defined for Score inplenentations:

@ abl e @cct abopt

@tem -neb

@pi ndex neb

Conpi | e code for big endian node. This is the default.
@tem -nel

@pi ndex nel

Conpi l e code for little endi an node.

@tem - mhw oop
@pi ndex mmhw oop
Di sabl e generate bcnz instruction.

@tem-nmuls
@pi ndex mul s
Enabl e generate unaligned | oad and store instruction.

@tem - nmac

@pi ndex mmac

Enabl e the use of multiply-accumulate instructions. Disabled by default.
@tem -nscoreb

@pi ndex nscore5

Specify the SCORE5 as the target architecture.

@tem -nscorebu
@pi ndex mscore5u
Specify the SCORESU of the target architecture.

@tem -nscore’

@pi ndex nscore?

Specify the SCORE7 as the target architecture. This is the default.
@tem -nmscore7d

@pi ndex mscore7d

Specify the SCORE7D as the target architecture.

@nd table

@ode SH Options
@ubsection SH Options

These @anp{-n} options are defined for the SH i npl ementati ons:

@abl e @cct abopt
@tem-ml

@pi ndex mlL

Generate code for the SHI1.

@tem -n2
@pi ndex n2
CGenerate code for the SH2.

@tem -nke
Generate code for the SHze.

@tem-nB
@pi ndex nB
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14677 Generate code for the SH3. 14743 |inker option @ption{-relax}.

14679 @tem -nBe 14745 @tem - nbi gt abl e

14680 @pi ndex nBe 14746 @pi ndex nbi gtable

14681 Generate code for the SH3e. 14747 Use 32-bit offsets in @ode{switch} tables. The default is to use
14748 16-bit offsets.

14683 @t em - mi- nof pu

14684 @pi ndex mi- nof pu 14750 @tem - nbi t ops

14685 Generate code for the SH4 without a floating-point unit. 14751 @pi ndex nbitops
14752 Enabl e the use of bit manipul ation instructions on SH2A.

14687 @tem -md-singl e-only

14688 @pi ndex mid-single-only 14754 @tem - nf novd

14689 Generate code for the SHA with a floating-point unit that only 14755 @pi ndex nf nmovd

14690 supports single-precision arithnetic. 14756 Enabl e the use of the instruction @ode{fnovd}.

14692 @tem -md-single 14758 @tem - mhitachi

14693 @pi ndex mi-single 14759 @pi ndex mhitachi

14694 Cenerate code for the SH4 assuming the floating-point unit is in 14760 Conply with the calling conventions defined by Renesas.

14695 singl e-precision node by defaul t.
14762 @tem - nr enesas

14697 @tem -n# 14763 @pi ndex mhitachi

14698 @pi ndex mi 14764 Conply with the calling conventions defined by Renesas.

14699 Generate code for the SH4.
14766 @tem - mo-renesas

14701 @tem - mda- nof pu 14767 @pi ndex mhitachi

14702 @pi ndex mia- nof pu 14768 Conply with the calling conventions defined for GCC before the Renesas

14703 CGenerate code for the SH4al -dsp, or for a SH4a in such a way that the 14769 conventions were available. This option is the default for all

14704 floating-point unit is not used. 14770 targets of the SH tool chain except for @anp{sh-synbianelf}.

14706 @tem - mia-si ngl e-only 14772 @tem - monacsave

14707 @pi ndex mda-singl e-only 14773 @pi ndex mMmonacsave

14708 Generate code for the SH4a, in such a way that no doubl e-precision 14774 Mark the @ode{MAC} register as call-clobbered, even if

14709 floating point operations are used. 14775 @ption{-mitachi} is given.

14711 @tem - mda-singl e 14777 @tem -m eee

14712 @pi ndex mda-single 14778 @pi ndex m eee

14713 Generate code for the SH4a assum ng the floating-point unit is in 14779 | ncrease | EEE-conpliance of floating-point code.

14714 singl e-preci sion node by defaul t. 14780 At the nonent, this is equivalent to @ption{-fno-finite-math-only}.
14781 When generating 16 bit SH opcodes, getting | EEE-conforming results for

14716 @tem - mda 14782 conparisons of NANs / infinities incurs extra overhead in every

14717 @pi ndex mda 14783 floating point conparison, therefore the default is set to

14718 Generate code for the SH4a. 14784 @ption{-ffinite-math-only}.

14720 @t em - ndal 14786 @tem -mnline-ic_invalidate

14721 @pi ndex ndal 14787 @pi ndex minline-ic_invalidate

14722 Sanme as @ption{-mia-nof pu}, except that it inplicitly passes 14788 Inline code to invalidate instruction cache entries after setting up

14723 @ption{-dsp} to the assenbler. GCC doesn’'t generate any DSP 14789 nested function tranpolines.

14724 instructions at the nonent. 14790 This option has no effect if -nusernpde is in effect and the sel ected
14791 code generation option (e.g. -md) does not allow the use of the ichi

14726 @tem -nb 14792 instruction.

14727 @pi ndex nb 14793 |f the selected code generation option does not allow the use of the ichi

14728 Conpile code for the processor in big endi an node. 14794 instruction, and -nmusernode is not in effect, the inlined code will
14795 mani pul ate the instruction cache address array directly with an associative

14730 @tem -m 14796 wite. This not only requires privileged node, but it will also

14731 @pi ndex ni 14797 fail if the cache |line had been mapped via the TLB and has beconme unnmapped.

14732 Conpile code for the processor in little endian node.
14799 @tem -m size

14734 @tem -ndalign 14800 @pi ndex mi si ze
14735 @pi ndex ndal i gn 14801 Dunp instruction size and location in the assenbly code.
14736 Al1gn doubles at 64-bit boundaries. Note that this changes the calling
14737 conventions, and thus some functions fromthe standard Clibrary wll 14803 @tem - npadst ruct
14738 not work unless you reconpile it first with @ption{-ndalign}. 14804 @pi ndex npadstruct
14805 This option is deprecated. It pads structures to nmultiple of 4 bytes,
14740 @tem -nrel ax 14806 which 1s inconpatible with the SH ABI @

14741 @pi ndex nrel ax
14742 Shorten sonme address references at link tine, when possible; uses the 14808 @tem - nspace
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14809
14810

14812
14813
14814
14815

14817
14818
14819
14820
14821

14823
14824
14825

14827
14828
14829
14830
14831
14832
14833
14834
14835
14836
14837
14838
14839
14840
14841 "'
14842
14843
14844
14845
14846
14847
14848
14849
14850
14851
14852
14853
14854
14855 *
14856
14857
14858
14859
14860
14861
14862
14863
14864
14865

14867
14868
14869
14870
14871
14872

14874

@pi ndex nmspace

Optim ze for space instead of speed. Inplied by @ption{-GCs}.

@tem - npref er got

@pi ndex npr ef er got

When generating position-independent code, emt function calls using
the dobal O fset Table instead of the Procedure Linkage Table.

@t em -nuser node

@pi ndex nuser node

Don’t generate privileged node only code; inplies -mo-inline-ic_invalidate
if the inlined code woul d not work in user node.

This is the default when the target is @ode{sh-*-1inux*}.

@tem -nul t cost =@ar { nunber}
@pi ndex mul t cost =@ ar { nunber}
Set the cost to assunme for a nultiply insn.

@tem -ndi v=@ar {strategy}

@pi ndex ndi v=@ar {strat egy}

Set the division strategy to use for SHredi a code.
one of: call, call2, fp, inv, inv:mnlat, inv20u,
|nv call 2, i nv: fp .

"fp" performs the operation in floating point. This has a very high |atency,
but needs only a few instructions, so it might be a good choice if

your code has enough easily exploitable ILP to allow the conmpiler to

schedul e the floating point instructions together with other instructions.

Di vi sion by zero causes a floating point exception.

"inv" uses integer operations to calculate the inverse of the divisor,

and then multiplies the dividend with the inverse. This strategy allows

cse and hoisting of the inverse calculation. Division by zero cal cul ates

an unspecified result, but does not trap.

‘invimnlat” is a variant of "inv' where if no cse / hoi sting opportunities
have been found, or if the entire operation has been hoisted to the same

pl ace, the |l ast stages of the inverse calculation are intertwined with the
final nultiply to reduce the overall |atency, at the expense of using a few
nore instructions, and thus offering fewer scheduling opportunities with

ot her code.

“call" calls a library function that usually inplenments the inv:nnlat
strategy.

This gives high code density for nb-*nmedi a- nof pu conpil ati ons.

"call 2" uses a different entry point of the same library function, where it
assunes that a pointer to a | ookup table has al ready been set up, which
exposes the pointer load to cse / code hoisting optimzations.

"inv:icall", "inv:icall2" and "inv:fp" all use the "inv" algorithmfor initial
code generati on, but if the code stays unoptimnized, revert to the "call",
‘cal 12", or "fp" strategies, respectively. Note that the

potentlally trappi ng side effect of division by zero is carried by a
separate instruction, so it is possible that all the integer instructions
are hoisted out, but the marker for the side effect stays where it is.

A reconbination to fp operations or a call is not possible in that case.
"inv20u" and "inv20l" are variants of the "invimnlat" strategy. In the case
that the inverse cal cul ation was nor separated fromthe nmultiply, they speed
up division where the dividend fits into 20 bits (plus sign where applicable),
by inserting a test to skip a nunmber of operations in this case; this test

sl ows down the case of |arger dividends. inv20u assunmes the case of a such
a small dividend to be unlikely, and inv20l assunmes it to be likely.

@ar{strategy} nust be
inv20l, inv:cal

@tem -ndi vsi 3_| i bf unc=@ar { nane}

@pi ndex ndi vsi 3_I| i bf unc=@ar { nane}

Set the nanme of the library function used for 32 bit signed division to
@ar{nane}. This only affect the name used in the call and inv:call
division strategies, and the conpiler will still expect the sane

sets of input/output/clobbered registers as if this option was not present.

@tem -nfixed-range=@ar{regi ster-range}
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14875
14876
14877
14878
14879
14880

14882
14883
14884
14885
14886

14888
14889
14890
14891
14892
14893
14894
14895
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14898
14899
14900
14901

14903
14904
14905
14906
14907
14908
14909
14910
14911
14912
14913
14914
14915
14916
14917
14918
14919
14920

14922
14923
14924
14925
14926
14927
14928
14929
14930
14931

14933
14934
14935
14937

14939
14940

@pi ndex nfixed-range

CGenerate code treating the given register range as fixed registers.

A fixed register is one that the register allocator can not use. This is
useful when conpiling kernel code. A register range is specified as

two registers separated by a dash. Miltiple register ranges can be
speci fied separated by a comma.

@tem -nadj ust -unrol |

@pi ndex madj ust-unrol |

Throttle unrolling to avoid thrashing target registers.

This option only has an effect if the gcc code base supports the
TARGET_ADJUST_UNROLL_MAX target hook.

@tem - m ndexed- addr essi ng

@pi ndex m ndexed- addr essi ng

Enabl e the use of the indexed addressi ng node for SHnmedi a32/ SHconpact .

This is only safe if the hardware and/or OS inplenent 32 bit w ap-around
semantics for the indexed addressing node. The architecture allows the

impl ementati on of processors with 64 bit MW, which the OS could use to

get 32 bit addressing, but since no current hardware inplenentation supports
this or any other way to naeke the indexed addressing node safe to use in
the 32 bit ABI, the default is -mmo-indexed-addressing.

@tem -ngettrcost=@ar { nunber}

@pi ndex ngettrcost=@ar{nunber}

Set the cost assunmed for the gettr instruction to @ar{nunber}.

The default is 2 if @ption{-npt-fixed} is in effect, 100 otherw se.

@tem -npt-fixed

@pi ndex npt-fixed

Assunme pt* instructions won't trap. This will generally generate better
schedul ed code, but is unsafe on current hardware. The current architecture
definition says that ptabs and ptrel trap when the target anded with 3 is 3.
This has the unintentional effect of making it unsafe to schedule ptabs /
ptrel before a branch, or hoist it out of a loop. For exanple,

__do_gl obal _ctors, a part of libgcc that runs constructors at program
startup, calls functions in a list which is delimted by @inus{}1. Wth the
-nmpt-fixed option, the ptabs will be done before testing against @ nus{}1.
That nmeans that all the constructors will be run a bit quicker, but when
the loop cones to the end of the Iist, the program crashes because ptabs
loads @rinus{}1 into a target register. Since this option is unsafe for any
hardware inplenenting the current architecture specification, the default

is -mo-pt-fixed. Unless the user specifies a specific cost with
@ption{-ngettrcost}, -mo-pt-fixed also inplies @ption{-ngettrcost=100};
this deters register allocation using target registers for storing

ordi nary integers.

@tem -m nval i d- synmbol s

@pi ndex m nval i d-synbol s

Assune synbols might be invalid. Odinary function synbols generated by
the conmpiler will always be valid to |oad with novi/shori/ptabs or

nmovi /shori/ptrel, but with assenbler and/or linker tricks it is possible
to generate synbols that will cause ptabs / ptrel to trap.

This option is only meani ngful when @ption{-mo-pt-fixed} is in effect.
It will then prevent cross-basic-block cse, hoisting and npbst schedul i ng
of synbol |oads. The default is @ption{-mo-invalid-synbols}.

@nd table

@ode SPARC Opti ons

@ubsecti on SPARC Opti ons

@i ndex SPARC options

These @anp{-n} options are supported on the SPARC

@ abl e @cct abopt
@tem - mo- app-regs
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14941 @tenx -napp-regs

14942 @pi ndex mMmo- app-regs 15008 @tem -mo-faster-structs

14943 @pi ndex napp-regs 15009 @tenx -nfaster-structs

14944 Specify @ption{-mapp-regs} to generate output using the global registers 15010 @pi ndex mmo-faster-structs

14945 2 through 4, which the SPARC SVR4 ABI reserves for applications. This 15011 @pi ndex nfaster-structs

14946 is the defaul t. 15012 Wth @ption{-nfaster-structs}, the conpiler assunes that structures
15013 shoul d have 8 byte alignment. This enables the use of pairs of

14948 To be fully SVR4 ABI conpliant at the cost of sone performance | oss, 15014 @ode{l dd} and @ode{std} instructions for copies in structure

14949 specify @ption{-mo-app-regs}. You should conpile libraries and system 15015 assignment, in place of twice as many @ode{ld} and @ode{st} pairs.

14950 software wth this option. 15016 However, the use of this changed alignnent directly violates the SPARC
15017 ABI@ Thus, it’s intended only for use on targets where the devel oper

14952 @tem - nfpu 15018 acknow edges that their resulting code will not be directly in line with

14953 @tenx -nhard-fl oat 15019 the rules of the ABl @

14954 @pi ndex nf pu

14955 @pi ndex nhard-fl oat 15021 @tem - m npure-t ext

14956 Generate output containing floating point instructions. This is the 15022 @pi ndex m npure-t ext

14957 defaul t. 15023 @ption{-m npure-text}, used in addition to @ption{-shared}, tells
15024 the conpiler to not pass @ption{-z text} to the linker when |linking a

14959 @tem - mo-f pu 15025 shared object. Using this option, you can |link position-dependent

14960 @tenx -nsoft-float 15026 code into a shared object.

14961 @pi ndex mo-f pu

14962 @pi ndex nsoft-fl oat 15028 @ption{-m npure-text} suppresses the ‘‘relocations remain agai nst

14963 Cenerate output containing library calls for floating point. 15029 al |l ocatabl e but non-witable sections’’ |inker error nessage.

14964 @trong{Warning:} the requisite libraries are not available for all SPARC 15030 However, the necessary relocations will trigger copy-on-wite, and the

14965 targets. Normally the facilities of the machine’s usual C conpiler are 15031 shared object is not actually shared across processes. Instead of

14966 used, but this cannot be done directly in cross-conpilation. You nust make 15032 using @ption{-m nmpure-text}, you should conpile all source code with

14967 your own arrangenents to provide suitable library functions for 15033 @ption{-fpic} or @ption{-fPIC}.

14968 cross-conpilation. The enbedded targets @anp{sparc-*-aout} and

14969 @anp{sparclite-*-*} do provide software floating point support. 15035 This option is only available on SunOS and Sol ari s.

14971 @ption{-msoft-float} changes the calling convention in the output file; 15037 @tem - ncpu=@ar{cpu_type}

14972 therefore, it is only useful if you conpile @nph{all} of a programwth 15038 @pi ndex nctpu

14973 this option. In particular, you need to conpile @ile{libgcc.a}, the 15039 Set the instruction set, register set, and instruction scheduling paranmeters

14974 library that comes with GCC, with @ption{-nsoft-float} in order for 15040 for machine type @ar{cpu_type}. Supported values for @ar{cpu_type} are

14975 this to work. 15041 @anp{v7}, @anp{cypress}, @anp{v8}, @anp{supersparc}, @anp{sparclite},
15042 @anp{f930}, @anp{f934}, @anp{hypersparc}, @anp{sparclite86x},

14977 @tem - mhar d- quad- f | oat 15043 @anp{sparclet}, @anp{tsc701}, @anp{v9}, @anp{ultrasparc},

14978 @pi ndex mhard- quad- f| oat 15044 @anp{ul trasparc3}, @anp{niagara} and @anp{ni agara2}.

14979 Generate output containing quad-word (|l ong double) floating point

14980 instructions. 15046 Default instruction scheduling paraneters are used for values that select
15047 an architecture and not an inplenentation. These are @anp{v7}, @anp{v8},

14982 @tem - nsof t - quad- f | oat 15048 @anp{sparclite}, @anp{sparclet}, @anmp{v9}.

14983 @pi ndex mnsoft-quad-fl oat

14984 Generate output containing library calls for quad-word (long double) 15050 Here is a list of each supported architecture and their supported

14985 floating point instructions. The functions called are those specified 15051 i npl ement ati ons.

14986 in the SPARC ABI@ This is the default.
15053 @mal | exanpl e

14988 As of this witing, there are no SPARC i npl enentations that have hardware 15054 cypress

14989 support for the quad-word floating point instructions. They all invoke 15055 v8 super sparc, hypersparc

14990 a trap handl er for one of these instructions, and then the trap handl er 15056 sparclite: 930, f934, sparclite86x

14991 enul ates the effect of the instruction. Because of the trap handl er overhead, 15057 sparclet: tsc701

14992 this is much slower than calling the ABI library routines. Thus the 15058 v9: ul trasparc, ultrasparc3, niagara, niagara2

14993 @ption{-nsoft-quad-float} option is the default. 15059 @nd smal | exanpl e

14995 @t em - mo- unal i gned- doubl es 15061 By default (unless configured otherw se), GCC generates code for the V7

14996 @tenx -nmunal i gned-doubl es 15062 variant of the SPARC architecture. Wth @ption{- m;pu =cypress}, the conpiler
14997 @pi ndex mo-unal i gned- doubl es 15063 additionally optimzes it for the Cypress CY7C602 chip, as used in the

14998 @pi ndex nunal i gned- doubl es 15064 SPARCSt at i on/ SPARCSer ver 3xx series. This is also appropriate for the ol der
14999 Assune that doubles have 8 byte alignment. This is the default. 15065 SPARCStation 1, 2, |PX etc.

15001 Wth @ption{-nunaligned-doubl es}, GCC assunes that doubl es have 8 byte 15067 Wth @ption{-ncpu=v8}, GCC generates code for the V8 variant of the SPARC
15002 alignment only if they are contained in another type, or if they have an 15068 architecture. The only difference fromV7 code is that the conpiler emts
15003 absol ute address. O herw se, it assumes they have 4 byte alignnent. 15069 the integer nmultiply and integer divide instructions which exist in SPARC V8
15004 Specifying this option avoids sone rare conpatibility problenms wth code 15070 but not in SPARC-V7. Wth @ption{-ntpu=supersparc}, the conpiler additionally
15005 generated by other conpilers. It is not the default because it results 15071 optim zes it for the Super SPARC chip, as used in the SPARCStati on 10, 1000 and

15006 in a performance | oss, especially for floating point code. 15072 2000 seri es.
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15074
15075
15076
15077
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15079
15080
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15084
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15107
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15109
15110

15112
15113
15114
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15118
15119

15121
15122
15123
15124
15125
15126

15128
15129
15130
15131
15132
15133

15135
15136
15137
15138

Wth @ption{-nctpu=sparclite}, GCC generates code for the SPARClite variant of
the SPARC architecture. This adds the integer nmultiply, integer divide step

and scan (@ode{ffs}) instructions which exist in SPARClite but not in SPARC V7.

Wth @ption{-ncpu=f930}, the conpiler additionally optimzes it for the
Fujitsu MB86930 chip, which is the original SPARCite, with no FFU@ Wth
@ption{-nmcpu=f934}, the conpiler additionally optimzes it for the Fujitsu
MB86934 chip, which is the nore recent SPARClite with FPU@

Wth @ption{-nctpu=sparclet}, GCC generates code for the SPARC et variant of
the SPARC architecture. This adds the integer multiply, multiply/accunul ate,
integer divide step and scan (@ode{ffs}) instructions which exist in SPARC et
but not in SPARC-V/. Wth @ption{- m:pu =tsc701}, the conpiler additionally
optimizes it for the TEM C SPARC et chi p.

Wth @ption{-ncpu=v9}, GCC generates code for the V9 variant of the SPARC
architecture. This adds 64-bit int eger and floating-point nove instructions,
3 additional floating-point condition code registers and conditional nove
instructions. Wth @ption{-nctpu=ultrasparc}, the conpiler additionally
optimzes it for the Sun UtraSPARC I/11/11i chips. Wth

@ption{-ncpu=ul trasparc3}, the conpiler additionally optimzes it for the
Sun UtraSPARC [ II/ITT+/1TTi/1ITi+/1VIIV+ chips. Wth

@ption{-ncpu=ni agara}, the conpiler additionally optimzes it for

Sun U traSPARC T1 chips. Wth @ption{-ncpu=ni agara2}, the conpiler
additionally optimzes it for Sun U traSPARC T2 chi ps.

@tem -ntune=@ar {cpu_type}

@pi ndex ntune

Set the instruction scheduling paraneters for machine type

@ar{cpu_type}, but do not set the instruction set or register set that the
option @ption{-ncpu=@ar{cpu_type}} would.

The same values for @ption{-ncpu=@ar{cpu_type}} can be used for
@ption{-ntune=@ar{cpu_type}}, but the only useful values are those
that select a particular cpu inplenentation. Those are @anp{cypress},
@anp{supersparc}, @anp{hypersparc}, @anp{f930}, @anp{f934},
@anp{sparclite86x}, @anp{tsc701}, @anp{ultrasparc},

@anmp{ul trasparc3}, @anp{niagara}, and @anp{ni agara2}.

@tem -nmv8pl us

@tenx -mo-v8pl us

@pi ndex mv8pl us

@pi ndex mMo- v8pl us

Wth @ption{-m/8plus}, GCC generates code for the SPARC-V8+ ABI@ The
difference fromthe V8 ABl is that the gl obal and out registers are
considered 64-bit wide. This is enabled by default on Solaris in 32-bit
node for all SPARC-V9 processors.

@tem-nvis
@tenx -mMo-vVvis
@pi ndex mvi s
@pi ndex Mo- Vi s

Wth @ption{-nvis}, GCC generates code that takes advantage of the U traSPARC

Visual Instruction Set extensions. The default is @ption{-mo-vis}.
@tem -mo-integer-|dd-std

@pi ndex mMo-i nt eger -1 dd- std

Wth @ption{-mo-integer-|dd-std}, GCC does not use the @ode{l dd}

and @ode{std} instructions for integer operands in 32-bit node. This
is for use with | egacy code using 64-bit quantities which are not
64-bit aligned.

@tem -nmassune-32bit-callers

@pi ndex massune-32bit-callers

Wth @ption{-mssunme-32bit-callers}, The type pronotion of function
argunents is altered such that integer argunents smaller than the word
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15139
15140
15141
15142
15143
15144

15146
15147

15149
15150
15151
15152
15153

15155
15156
15157
15158
15159
15160
15161
15162

15164
15165
15166
15167
15168

15170
15171
15172
15173
15174
15175

15177
15178
15179
15180
15181
15182

15184
15185
15186
15187
15188
15189
15190

15192
15193
15194
15195
15196
15197
15198
15199
15200

15202
15204

size are extended in the callee rather than the caller. This is
necessary for systemcalls from32bit processes to 64bit kernels in
certain systenms. This option should not be used in any situation
other than conpiling the kernels of such systems, and has not been
tested outside of that scenario.

@nd table

These @anp{-n} options are supported in addition to the above
on SPARC-V9 processors in 64-bit environnments:

@ abl e @cct abopt

@tem-nlittle-endi an

@pindex mittle-endian

Generate code for a processor running in little-endian node. It is only
avail able for a few configurations and nobst notably not on Solaris and Linux.

@tem -nB2

@tenx -nb4

@pi ndex nB2

@pi ndex nb4

Cenerate code for a 32-bit or 64-bit environment.

The 32-bit environnent sets int, long and pointer to 32 bits.
The 64-bit environnent sets int to 32 bits and | ong and pointer
to 64 bits.

@t em - ncnodel =nedl ow

@pi ndex ncnodel =medl ow

Generate code for the Mediun Low code nodel :
must be linked in the low 32 bits of menory.
or dynam cally |inked.

64-bit addresses, prograns
Prograns can be statically

@tem -ncnodel =nedm d

@pi ndex ncnodel =medmi d

Generate code for the Mediumi M ddl e code nodel : 64-bit addresses, prograns
must be linked in the |ow 44 bits of nenory, the text and data segnments nust
be less than 2GB in size and the data segnent nust be |ocated within 2GB of
the text segnent.

@tem - ntnodel =medany

@pi ndex ncnodel =nmedany

Generate code for the Medi uml Anywhere code nodel : 64-bit addresses, prograns
may be |inked anywhere in nmenory, the text and data segnents nust be |ess
than 2GB in size and the data segment nmust be | ocated within 2GB of the

text segnent.

@t em - ntnodel =enmbnedany

@pi ndex ncnodel =enbnedany

Generate code for the Medi uni Anywhere code nodel for enbedded systens:
64-bit addresses, the text and data segnents nust be |less than 2GB in
size, both starting anywhere in nmenory (determined at link time). The
gl obal register %g4 points to the base of the data segnment. Prograns
are statically linked and PIC is not supported.

@t em - nst ack- bi as

@tenx -mo-stack-bias

@pi ndex nst ack- bi as

@pi ndex mMo- st ack- bi as

Wth @ption{-nstack-bias}, GCC assunes that the stack pointer, and

frane pointer if present, are offset by @ri nus{}2047 which nust be added back
when maki ng stack frame references. This is the default in 64-bit node.

O herw se, assume no such offset is present.
@nd table
These switches are supported in addition to the above on Sol aris:

@ abl e @cct abopt
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15205
15206
15207
15208
15209
15210

15212
15213
15214
15215
15216
15217

15219
15220
15221
15222

15224
15225
15226

15228

15230
15231
15232
15233
15234

15236
15237
15238
15239

15241
15242
15243
15244

15246
15247
15248
15249
15250
15251
15252
15253

15255
15256

15258
15259
15260
15261
15262

15264
15265
15266
15267

15269
15270

@tem -threads

@pi ndex t hreads

Add support for nmultithreading using the Solaris threads library. This
option sets flags for both the preprocessor and linker. This option does
not affect the thread safety of object code produced by the conpiler or
that of libraries supplied with it.

@tem -pthreads

@pi ndex pt hr eads

Add support for multithreading using the POSIX threads library. This
option sets flags for both the preprocessor and linker. This option does
not affect the thread safety of object code produced by the conpiler or
that of libraries supplied with it.

@tem -pthread

@pi ndex pt hread

This is a synonym for @ption{-pthreads}.
@nd table

@ode SPU Options
@ubsection SPU Options
@i ndex SPU options

These @anp{-n} options are supported on the SPU:

@abl e @cct abopt
@tem -mnarn-rel oc
@tenx -nerror-reloc
@pi ndex mnar n-rel oc
@pi ndex nerror-reloc

The | oader for SPU does not handl e dynamic relocations. By default, GCC
will give an error when it generates code that requires a dynamc

rel ocation. @ption{-mo-error-reloc} disables the error,
@ption{-mvarn-reloc} wll generate a warning instead.

@tem -nsaf e-dma
@tenx -nmunsafe-dma
@pi ndex nsafe-dma
@pi ndex nunsafe-dma

Instructions which initiate or test conpletion of DVA nust not be
reordered with respect to | oads and stores of the menory which is being
accessed. Users typically address this problemusing the volatile
keyword, but that can lead to inefficient code in places where the
menory i s known to not change. Rather than mark the nenory as volatile
we treat the DMA instructions as potentially effecting all nmemory. Wth
@ption{-nmunsafe-dma} users nust use the volatile keyword to protect
nenory accesses.

@tem -nbranch-hints
@pi ndex nbranch-hints

By default, GCC will generate a branch hint instruction to avoid
pipeline stalls for always taken or probably taken branches. A hint
wi Il not be generated closer than 8 Instructions away fromits branch.
There is little reason to disable them except for debuggi ng purposes,
or to make an object a little bit smaller.

@tem-nsmal | - mem
@tenx -nlarge-nem
@pi ndex nmsmal | - mem
@pi ndex m ar ge- mem

By default, GCC generates code assum ng that addresses are never | arger
than 18 bits. Wth @ption{-m arge-nmen} code is generated that assunes
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15271 a full 32 bit address.

15273 @tem - nstdmai n

15274 @pi ndex nstdmain

15276 By default, GCC |inks against startup code that assumes the SPU style
15277 main function interface (which has an unconventional parameter |ist).
15278 Wth @ption{-nstdmain}, GCC will |ink your program against startup
15279 code that assunes a C99-style interface to @ode{nain}, including a
15280 | ocal copy of @ode{argv} strings.

15282 @tem -nfixed-range=@ar {regi ster-range}

15283 @pi ndex nfi xed-range

15284
15285
15286
15287
15288

15290
15291
15292
15293
15294
15295
15296

15298
15299
15300
15301
15302
15303

15305
15306
15307
15308
15309

15311
15312
15313
15314
15315

15317

15319
15320

15322
15323

15325
15326
15327
15328
15329

15331
15332
15333
15334

15336

CGenerate code treating the given register range as fixed registers.

A fixed register is one that the register allocator can not use. This is
useful when conpiling kernel code. A register range is specified as

two registers separated by a dash. Miltiple register ranges can be
speci fied separated by a comma.

@t em - ndual - nops
@tenx -ndual - nops=@ar{n}
@pi ndex ndual - nops

By default, GCC w il insert nops to increase dual issue when it expects
it to increase performance. @ar{n} can be a value fromO0O to 10. A
smaller @ar{n} will insert fewer nops. 10 is the default, 0 is the

same as @ption{-mo-dual -nops}. Disabled with @ption{-0Cs}.

@tem - nhi nt - nax- nops=@ar { n}

@pi ndex mhi nt - max- nops

Maxi mum nunber of nops to insert for a branch hint. A branch hint nust
be at least 8 instructions away fromthe branch it is effecting. GCC
will insert up to @ar{n} nops to enforce this, otherwise it will not
generate the branch hint.

@tem - mhi nt - max- di stance=@ar { n}

@pi ndex mhi nt - max- di st ance

The encoding of the branch hint instruction linmts the hint to be within
256 instructions of the branch it is effecting. By default, GCC makes
sure it is within 125.

@tem -nsafe-hints
@pi ndex nsafe-hints

Work around a hardware bug which causes the SPU to stall indefinitely.
By default, GCC will insert the @ode{hbrp} instruction to nake sure
this stall won’t happen.

@nd table

@ode System V Options

@ubsection Options for SystemV

These additional options are available on SystemV Rel ease 4 for
conpatibility with other conpilers on those systens:

@abl e @cct abopt
@tem-G

@pi ndex G

Create a shared object.

It is recoomended that @ption{-synbolic} or @ption{-shared} be used instead.
@tem-Qy

@pi ndex Qy

Identify the versions of each tool used by the conpiler, in a

@ode{.ident} assenbler directive in the output.

@tem -
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15337
15338
15339

15341
15342
15343
15344

15346
15347
15348
15349
15350
15351
15352

15354
15355
15356

15358

15360
15361
15362
15363
15364
15365
15366
15367

15369
15370
15371
15372
15373
15374
15375
15376

15378
15379
15380
15381
15382
15383
15384
15385
15386

15388
15389
15390
15391

15393
15394
15395
15396
15397

15399
15400
15401
15402

@pi ndex n
Refrain from adding @ode{.ident} directives to the output file (this is
the default).

@tem -YP, @ar{dirs}

@pi ndex YP

Search the directories @ar{dirs}, and no others, for libraries
specified with @ption{-1}.

@tem -Ym @ar{dir}

@pi ndex Ym

Look in the directory @ar{dir} to find the M4 preprocessor.

The assenbl er uses this option.

@ This is supposed to go with a -Yd for predefined M4 macro files, but
@ the generic assenbler that comes with Solaris takes just -Ym

@nd table

@ode V850 Options
@ubsecti on V850 Options
@i ndex V850 Options

These @anp{-n} options are defined for V850 inplenentations:

@ abl e @cct abopt

@tem-nlong-calls

@tenx -mo-long-calls

@pi ndex m ong-calls

@pi ndex mo-1|ong-calls

Treat all calls as being far away (near). |If calls are assunmed to be
far away, the conpiler will always |load the functions address up into a
register, and call indirect through the pointer.

@tem -mo-ep

@tenx -mep

@pi ndex mMmo- ep

@pi ndex nep

Do not optimze (do optinize) basic blocks that use the sane index

pointer 4 or nore tinmes to copy pointer into the @ode{ep} register, and
use the shorter @ode{sld} and @ode{sst} instructions. The @ption{-nmep}
option is on by default if you optim ze.

@tem -mo- prol og-function

@tenx -nprolog-function

@pi ndex mmo- prol og-function

@pi ndex nprol og-function

Do not use (do use) external functions to save and restore registers
at the prol ogue and epilogue of a function. The external functions
are slower, but use | ess code space if nore than one function saves
the sanme nunber of registers. The @ption{-nprolog-function} option
is on by default if you optimze.

@tem - mspace

@pi ndex nspace

Try to make the code as small as possible. At present, this just turns
on the @ption{-nep} and @ption{-nprol og-function} options.

@tem -ntda=@ar {n}

@pi ndex ntda

Put static or global variables whose size is @ar{n} bytes or less into
the tiny data area that register @ode{ep} points to. The tiny data
area can hold up to 256 bytes in total (128 bytes for byte references).

@tem -nsda=@ar{ n}

@pi ndex msda

Put static or global variables whose size is @ar{n} bytes or less into
the snmall data area that register @ode{gp} points to. The small data
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15403

15405
15406
15407
15408

15410
15411
15412

15414
15415
15416
15417
15418

15420
15421
15422
15423

15425
15426
15427

15429
15430
15431
15432
15433

15435
15436
15437
15438

15440
15441
15442

15444
15445

15447
15448
15449
15450
15451

15453

15455
15456
15457

15459

15461
15462
15463
15464
15465
15466

15468

area can hold up to 64 kil obytes.

@tem - nzda=@ar { n}

@pi ndex neda

Put static or global variables whose size is @ar{n} bytes or less into
the first 32 kil obytes of nenory.

@tem -nv850
@pi ndex mv850
Specify that the target processor is the V850.

@tem -nbi g-swi tch

@pi ndex nbi g-swi tch

Generate code suitable for big switch tables. Use this option only if
the assenbl er/linker conplain about out of range branches within a switch
tabl e.

@tem - mapp-regs

@pi ndex mapp-regs

This option will cause r2 and r5 to be used in the code generated by
the conpiler. This setting is the default.

@tem - mo- app- r egs
@pi ndex mMmo- app- regs
This option will cause r2 and r5 to be treated as fixed registers.

@tem -nv850el

@pi ndex mv850el

Specify that the target processor is the V850EL. The preprocessor
constants @anp{__v850el__} and @anp{__v850e__} will be defined if
this option is used.

@tem -nv850e

@pi ndex nmv850e

Specify that the target processor is the VB50E@ The preprocessor
constant @anp{__v850e__} will be defined if this option iIs used.

If neither @ption{-nv850} nor @ption{-nv850e} nor @ption{-nm850el}
are defined then a default target processor will be chosen and the
rel evant @anp{__v850*__} preprocessor constant will be defined.

The preprocessor constants @anp{__v850} and @anp{__v851__} are al ways
defined, regardl ess of which processor variant is the target.

@tem -ndi sabl e-cal It

@pi ndex ndi sabl e-cal | t

This option will suppress generation of the CALLT instruction for the
v850e and v850el flavors of the v850 architecture. The default is
@ption{-mo-disable-callt} which allows the CALLT instruction to be used.

@nd table

@ode VAX Options
@ubsection VAX Options
@i ndex VAX options

These @anp{-n} options are defined for the VAX

@abl e @cct abopt

@tem -nmuni x

@pi ndex muni x

Do not output certain junp instructions (@ode{aobleq} and so on)
that the Unix assenbler for the VAX cannot handl e across |ong
ranges.

@tem - ngnu
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15469
15470
15471

15473
15474
15475
15476

15478
15479
15480

15482
15483
15484

15486
15487
15488
15489
15490
15491

15493
15494
15495
15496
15497
15498

15500
15501
15502
15503
15504
15505

15507
15508
15509
15510

15512
15513
15514
15515
15516

15518
15519
15520

15522

15524
15525
15526

15528

15530
15531
15532
15533
15534

@pi ndex ngnu
Do output those junp instructions, on the assunption that you
will assenble with the GNU assenbi er.

@tem -ny

@pi ndex ng

Qut put code for g-format floating point nunbers instead of d-format.
@nd table

@ode VxWorks Options
@ubsecti on VxWorks Options
@i ndex VxWorks Options

The options in this section are defined for all VxWrks targets.
Options specific to the target hardware are listed with the other
options for that target.

@ abl e @cct abopt

@tem-nrtp

@pi ndex nrtp

GCC can generate code for both VxWrks kernels and real time processes
(RTPs). This option switches fromthe forner to the latter. It also
defines the preprocessor macro @ode{__RTP_ }.

@tem-non-static

@pi ndex non-static

Li nk an RTP executabl e agai nst shared libraries rather than static
libraries. The options @ption{-static} and @ption{-shared} can
al so be used for RTPs (@nxref{Link Options}); @ption{-static}

is the default.

@tem-Bstatic

@tenx -Bdynamc

@pi ndex Bstatic

@pi ndex Bdynani ¢

These options are passed down to the |inker.
conpatibility with D ab.

They are defined for

@tem - Xbi nd- | azy

@pi ndex Xbi nd-1 azy

Enabl e | azy binding of function calls. This option is equivalent to
@ption{-W,-z,now} and is defined for conpatibility with Diab.

@t em - Xbi nd- now

@pi ndex Xbi nd- now

Di sabl e | azy binding of function calls.
is defined for conpatibility with Diab.
@nd table

This option is the default and

@ode x86-64 Options
@ubsection x86-64 Options
@i ndex x86-64 options

These are |isted under @ref{i386 and x86-64 Options}.

@ode i 386 and x86-64 W ndows Options
@ubsection i 386 and x86-64 W ndows Options
@i ndex i386 and x86-64 W ndows Options

These additional options are avail able for Wndows targets:

@ abl e @cct abopt

@tem -ntonsol e

@pi ndex nconsol e

This option is available for Cygwin and M nGNtargets. It
specifies that a consol e application is to be generated, by

193
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15535
15536
15537

15539
15540
15541
15542
15543
15544
15545

15547
15548
15549
15550
15551
15552
15553

15555
15556
15557
15558
15559
15560

15562
15563
15564
15565

15567
15568
15569
15570

15572
15573
15574
15575
15576
15577

15579
15580
15581
15582
15583
15584
15585

15587

15589
15590
15591

15593

15595
15596
15597
15598
15599

instructing the linker to set the PE header subsystemtype
required for consol e applications.
This is the default behaviour for Cygwin and M nGWNtargets.

@tem -ntygw n

@pi ndex ntygwi n

This option is available for Cygwin targets. It specifies that
the Cygwin internal interface is to be used for predefined
preprocessor macros, Cruntine libraries and related |inker

pat hs and opti ons.
This option is deprecated and will be renoved in a future rel ease.

@tem -mmo-cygw n

@pi ndex Mo- cygw n

This option is available for Cygwin targets. It specifies that

the MnGWinternal interface is to be used instead of Cygw n’ by
setting MnGWrel ated predefined macros and |inker paths and def ault
library options.

This option is deprecated and will be renoved in a future rel ease.

@tem -ndl |

@pi ndex mdl |

This option is available for Cygwin and MnGNtargets. It
specifies that a DLL - a dynamc link library - is to be

generated, enabling the selection of the required runtinme

startup object and entry point.

@tem -mop-fun-dllinport

@pi ndex mop-fun-dl I nport

This option is available for Cygwin and M nGNtargets. It
specifies that the dllinport attribute should be ignored.

@tem -nt hread

@pi ndex nt hr ead

This option is available for MnGWtargets. It specifies
that M nGW¥ specific thread support is to be used.

@tem - mii n32

@pi ndex mm n32

This option is available for Cygwin and M nGNtargets. It
specifies that the typical Wndows pre-defined macros are to
be set in the pre-processor, but does not influence the choice
of runtine library/startup code.

@tem - mM ndows

@pi ndex mm ndows

This option is available for Cygwin and M nGWNtargets. It
specifies that a GU application is to be generated by
instructing the linker to set the PE header subsystemtype
appropriately.

@nd table

See al so under @ef{i 386 and x86-64 Options} for standard options.

@ode Xstornyl6 Options
@ubsection Xstornmyl6 Options
@i ndex Xstormyl6 Options

These options are defined for Xstornyl6:

@ abl e @cct abopt

@tem-nsim

@pi ndex nmsi m

Choose startup files and linker script suitable for the sinulator.
@nd table

For Cygwin targets this is the default behaviour.
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15601
15602
15603

15605

15607
15608
15609
15610
15611
15612
15613
15614
15615
15616
15617

15619
15620
15621
15622
15623
15624
15625
15626
15627
15628
15629
15630
15631
15632
15633
15634

15636
15637
15638
15639
15640
15641
15642
15643

15645
15646
15647
15648
15649
15650
15651
15652
15653
15654
15655
15656
15657

15659
15660
15661
15662
15663
15664
15665
15666

@ode Xtensa Options
@ubsection Xtensa Options
@i ndex Xtensa Options

These options are supported for Xtensa targets:

@abl e @cct abopt

@tem -ntonst 16

@tenx -mo-const16

@pi ndex nconst 16

@pi ndex mMmo- const 16

Enabl e or disable use of @ode{CONST16} instructions for |oading
constant values. The @ode{CONST16} instruction is currently not a
standard option from Tensilica. Wen enabled, @ode{CONST16}
instructions are always used in place of the standard @ode{L32R}
instructions. The use of @ode{CONST16} is enabled by default only if
the @ode{L32R} instruction is not avail able.

@t em -nfused- madd

@tenx -mo-fused-madd

@pi ndex nfused- madd

@pi ndex mo- f used- madd

Enabl e or disable use of fused multiply/add and mul tiply/subtract
instructions in the floating-point option. This has no effect if the
floating-point option is not also enabled. Disabling fused nmultiply/add
and nul tiply/subtract instructions forces the conpiler to use separate
instructions for the nultiply and add/subtract operations. This may be
desirable in sone cases where strict | EEE 754-conpliant results are
required: the fused multiply add/subtract instructions do not round the
intermedi ate result, thereby producing results with @nph{nore} bits of
precision than specified by the | EEE standard. Disabling fused multiply
add/ subtract instructions also ensures that the program output is not
sensitive to the conpiler’s ability to combine nmultiply and add/subtract
oper ati ons.

@tem-nserialize-volatile

@tenx -mo-serialize-volatile

@pi ndex nserialize-volatile

@pi ndex mmo-serialize-volatile

Wien this option is enabled, GCC inserts @ode{MEMA instructions before
@ode{vol atil e} menory references to guarantee sequential consistency.
The default is @ption{-nserialize-volatile}. Use
@ption{-mo-serialize-volatile} to omt the @ode{ MEMA} instructions.

@tem -ntext-section-literals

@tenx -mMmo-text-section-literals

@pi ndex ntext-section-literals

@pi ndex mMmo-text-section-literals

Control the treatment of literal pools. The default is
@ption{-mo-text-section-literals}, which places literals in a separate
section in the output file. This allows the literal pool to be placed
in adata RAMROVM and it also allows the linker to conbine literal
pool s from separate object files to renpve redundant literals and
Inprove code size. Wth @ption{-ntext-section-literals}, the literals
are interspersed in the text section in order to keep them as close as
possible to their references. This nay be necessary for |arge assenbly
files.

@tem -ntarget-align

@tenx -mmo-target-align

@pi ndex ntarget-align

@pi ndex mo-target-align

When this option is enabled, GCC instructs the assenbler to
automatically align instructions to reduce branch penalties at the
expense of sone code density. The assenbler attenpts to w den density
instructions to align branch targets and the instructions follow ng call
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instructions. |f there are not enough preceding safe density
instructions to align a target, no widening will be performed. The
default is @ption{-ntarget-align}. These options do not affect the
treatnent of auto-aligned instructions |ike @ode{LOOP}, which the
assenbler will always align, either by w dening density instructions or
by inserting no-op instructions.

@tem -mongcal | s

@tenx -mo-I|ongcalls

@pi ndex m ongcal | s

@pi ndex mmo- 1 ongcal | s

When this option is enabled, GCC instructs the assenbler 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
files. Specifically, the assenbler translates a direct @ode{CALL}
instruction into an @ode{L32R} followed by a @ode{CALLX} instruction.
The default is @ption{-mo-longcalls}. This option should be used in
progranms where the call target can potentially be out of range. This
option is inplenented in the assenbler, not the conpiler, so the

assenbly code generated by GCC will still show direct call
instructions---1ook at the di sassenbl ed object code to see the actual
instructions. Note that the assenbler will use an indirect call for
every cross-file call, not just those that really will be out of range.
@nd table

@ode zSeries Options

@ubsection zSeries Options
@index zSeries options

These are listed under @ref{S/ 390 and zSeries Options}.

@ode Code Gen Options

@ection Options for Code Generation Conventions
@i ndex code generation conventions

@i ndex options, code generation

@i ndex run-time options

These nmachi ne-i ndependent options control the interface conventions
used in code generation.

Most of them have both positive and negative forms; the negative form
of @ption{-ffoo} would be @ption{-fno-foo}. In the table below only
one of the forms is listed---the one which is not the default. You
can figure out the other form by either renoving @anp{no-} or adding
it

@ abl e @cct abopt

@tem -fbounds-check

@pi ndex 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 the Java and Fortran front-ends, where
this option defaults to true and fal se respectively.

@tem -ftrapv

@pi ndex ftrapv

This option generates traps for signed overflow on addition, subtraction,
mul tiplication operations.

@tem -fwapv

@pi ndex fwrapv

This option instructs the conpiler to assune that signed arithnetic
overflow of addition, subtraction and multiplication waps around

usi ng twos-conpl ement representation. This flag enables some optim zati ons
and disables others. This option is enabled by default for the Java
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front-end, as required by the Java | anguage specification.

@tem -fexceptions

@pi ndex fexceptions

Enabl e exception handling. Generates extra code needed to propagate
exceptions. For sone targets, this inplies GCC will generate frane

unwi nd information for all functions, which can produce significant data
size overhead, although it does not affect execution. |f you do not
specify this option, GCC will enable it by default for |anguages |ike
C++ which normal |y require exception handling, and disable it for

| anguages like C that do not nornally require it. However, you may need
to enable this option when conpiling C code that needs to interoperate
properly with exception handlers witten in C++. You nay also wsh to
disable this option if you are conpiling ol der C++ progranms that don’t
use exception handling.

@tem -fnon-call -exceptions

@pi ndex fnon-call-exceptions

Generate code that allows trapping instructions to throw exceptions.
Note that this requires platformspecific runtime support that does
not exist everywhere. Moreover, |t only allows @nph{trapping}
instructions to throw exceptions, i.e. @ nenory references or floating
point instructions. It does not aI I ow exceptions to be thrown from
arbitrary signal handl ers such as @ode{S|I GALRV .

@tem -funw nd-tabl es

@pi ndex funw nd-tabl es

Simlar to @ption{-fexceptions}, except that it will just generate any needed
static data, but will not affect the generated code in any other way.

You will normally not enable this option; instead, a | anguage processor

that needs this handling would enable it on your behal f.

@tem -fasynchronous-unw nd-t abl es

@pi ndex fasynchronous-unwi nd-t abl es

Generate unw nd table in dwarf2 format, if supported by target machine. The
table is exact at each instruction boundary, so it can be used for stack
unwi ndi ng from asynchronous events (such as debugger or garbage collector).

@tem -fpcc-struct-return

@pi ndex fpcc-struct-return

Return ‘‘short’’ @ode{struct} and @ode{union} values in nenory |ike

| onger ones, rather than in registers. This convention is |ess
efficient, but it has the advantage of allowing intercallability between
GCC-conpiled files and files conpiled with other conpilers, particularly
the Portable C Conpiler (pcc).

The precise convention for returning structures in nenory depends
on the target configuration nacros.

Short structures and unions are those whose size and alignnment match
that of sone integer type.

@trong{Warning:} code conpiled with the @ption{-fpcc-struct-return}
switch is not binary conpatible with code conpiled with the
@ption{-freg-struct-return} swtch.

Use it to conformto a non-default application binary interface.

@tem-freg-struct-return

@pi ndex freg-struct-return

Return @ode{struct} and @ode{uni on} values in registers when possible.
This is more efficient for small structures than
@ption{-fpcc-struct-return}.

If you specify neither @ption{-fpcc-struct-return} nor
@ption{-freg-struct-return}, GCC defaults to whichever convention is
standard for the target. |If there is no standard convention, GCC
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defaults to @ption{-fpcc-struct-return}, except on targets where GCCis
the principal conpiler. In those cases, we can choose the standard, and
we chose the nore efficient register return alternative.

@trong{Warning:} code conpiled with the @ption{-freg-struct-return}
switch is not binary conpatible with code conpiled with the
@ption{-fpcc-struct-return} swtch.

Use it to conformto a non-default application binary interface.

@tem-fshort-enuns

@pi ndex fshort-enunms

Allocate to an @ode{enun} type only as many bytes as it needs for the
decl ared range of possible values. Specifically, the @ode{enun} type
will be equivalent to the smallest integer type which has enough room

@trong{\Warning:} the @ption{-fshort-enuns} sw tch causes GCC to generate
code that is not binary conpatible with code generated without that switch.
Use it to conformto a non-default application binary interface.

@tem -fshort-doubl e
@pi ndex fshort-double
Use the sanme size for @ode{double} as for @ode{float}.

@trong{Warning:} the @ption{-fshort-doubl e} swtch causes GCC to generate
code that is not binary conpatible with code generated wi thout that switch.
Use it to conformto a non-default application binary interface.

@tem -fshort-wchar

@pi ndex fshort-wchar

Override the underlying type for @anp{whar_t} to be @anp{short
unsigned int} instead of the default for the target. This option is
useful for building prograns to run under W NE@

@trong{Warning:} the @ption{-fshort-wchar} switch causes GCC to generate
code that is not binary conpatible with code generated w thout that sw tch.
Use it to conformto a non-default application binary interface.

@tem -fno-comon

@pi ndex fno-conmon

In C code, controls the placenent of uninitialized global variables.
Uni x C conpilers have traditionally permitted nultiple definitions of
such variables in different conpilation units by placing the variables
in a comon bl ock.

This is the behavior specified by @ption{-fcomon},
for GCC on nobst targets.

On the other hand, this behavior is not required by 1SO C, and on sone
targets may carry a speed or code size penalty on variable references.
The @ption{-fno-comon} option specifies that the conpiler should place
uninitialized global variables in the data section of the object file,
rather than generating themas common bl ocks.

This has the effect that if the sane variable is declared

(wi thout @ode{extern}) in two different conpilations,

you will get a multiple-definition error when you I'i nk t hem

In this case, you nust conpile with @ption{-fcommon} instead.

Conpi | i ng with @ption{-fno-common} is useful on targets for which

it provides better performance, or if you wish to verify that the
programw || work on other systens which always treat uninitialized

vari abl e declarations this way.

and is the default

@tem-fno-ident
@pi ndex fno-ident
Ignore the @anp{#ident} directive.

@tem-finhibit-size-directive
@pi ndex finhibit-size-directive

Don’t output a @ode{.size} assenbler directive, or anything el se that
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woul d cause trouble if the function is split in the mddle, and the
two hal ves are placed at |ocations far apart in nmenory. This option is
used when conpiling @ile{crtstuff.c}; you should not need to use it
for anything el se.

@tem-fverbose-asm

@pi ndex fverbose-asm

Put extra commentary information in the generated assenbly code to
make it nore readable. This option is generally only of use to those
who actually need to read the generated assenbly code (perhaps while
debuggi ng the conpiler itself).

@ption{-fno-verbose-asn}, the default, causes the
extra infornation to be onmtted and i s useful when conparing two assenbl er
files.

@tem -frecord-gcc-switches

@pi ndex frecord-gcc-sw tches

This switch causes the command line that was used to invoke the
conpiler to be recorded into the object file that is being created.
This switch is only inplenented on sone targets and the exact format
of the recording is target and binary file format dependent, but it
usual ly takes the formof a section containing ASCIl text. This
switch is related to the @ption{-fverbose-asn} swtch, but that
switch only records information in the assenbler output file as
comments, so it never reaches the object file.

@tem-fpic
@pi ndex fpic
@1 ndex gl obal
@i ndex PIC
Generate position-independent code (PIC) suitable for use in a shared
library, 1f supported for the target machine. Such code accesses all
constant addresses through a global offset table (GOT)@ The dynam c

| oader resolves the GOT entries when the programstarts (the dynanic

|l oader is not part of GCC; it is part of the operating systen). |If

the GOT size for the |inked executabl e exceeds a nachi ne-specific

maxi mum si ze, you get an error nessage fromthe linker indicating that
@ption{-fpic} does not work; in that case, reconpile with @ption{-fPl C
instead. (These maximuns are 8k on the SPARC and 32k

on the nm68k and RS/ 6000. The 386 has no such limt.)

of fset table

Posi ti on-i ndependent code requires special support, and therefore works
only on certain nachines. For the 386, GCC supports PIC for SystemV
but not for the Sun 386i. Code generated for the | BM RS/ 6000 is al ways
posi ti on-i ndependent .

Wien this flag is set,
are defined to 1.

the nacros @ode{__pic__} and @ode{__PIC }

@tem-fPIC

@pi ndex fPIC

If supported for the target machine, enmt position-independent code,
suitable for dynamic |linking and avoiding any limt on the size of the

gl obal offset table. This option nmakes a difference on the n68k,

Power PC and SPARC@

Posi ti on-i ndependent code requires special support, and therefore works
only on certain nachines.

Wien this flag is set,
are defined to 2.

the nacros @ode{__pic__} and @ode{__PIC_}

@tem-fpie
@tenx -fPIE
@pi ndex fpie
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@pi ndex fPlIE

These options are simlar to @ption{-fpic} and @ption{-fPIC}, but
generated position independent code can be only |inked into executables.
Usual | y these options are used when @ption{-pie} GCC option will be
used during |inking.

@ption{-fpie} and @ption{-fPIE} both define the macros
@ode{__pie__} and @ode{__PIE _}. The nacros have the value 1
for @ption{-fpie} and 2 for @ption{-fPIE}.

@tem -fno-junp-tables

@pi ndex fno-junp-tables

Do not use junp tables for switch statenents even where it woul d be
nmore efficient than other code generation strategies. This option is
of use in conjunction with @ption{-fpic} or @ption{-fPIC} for

bui I di ng code which fornms part of a dynamic |inker and cannot
reference the address of a junp table. On sone targets, junp tables
do not require a GOT and this option is not needed.

@tem -ffixed- @'ar{reg}

@pi ndex ffixed

Treat the register naned @ar{reg} as a fixed register; generated code
shoul d never refer to it (except perhaps as a stack pointer, franme
pointer or in sone other fixed role).

@ar{reg} nmust be the name of a register. The register nanes accepted
are machi ne-specific and are defined in the @ode{ REG STER_NAMES}
macro in the machine description macro file.

This flag does not have a negative form because it specifies a
t hree-way choi ce.

@tem-fcall-used- @'ar{reg}

@pi ndex fcall-used

Treat the register naned @ar{reg} as an allocable register that is

cl obbered by function calls. It may be allocated for tenporaries or
vari abl es that do not live across a call. Functions conpiled this way
will not save and restore the register @ar{reg}.

It is an error to used this flag with the frane pointer or stack pointer.
Use of this flag for other registers that have fixed pervasive roles in
the machine’s execution nodel will produce disastrous results.

This flag does not have a negative form because it specifies a
t hree-way choi ce.

@tem -fcall-saved- @ar{reg}

@pi ndex fcall-saved

Treat the register naned @ar{reg} as an allocable register saved by
functions. It may be allocated even for tenporaries or variables that
live across a call. Functions conpiled this way will save and restore
the register @ar{reg} if they use it.

It is an error to used this flag with the frane pointer or stack pointer.
Use of this flag for other registers that have fixed pervasive roles in
the machine’s execution nodel will produce disastrous results.

A different sort of disaster will result fromthe use of this flag for
a register in which function values nay be returned.

This flag does not have a negative form because it specifies a
t hree-way choi ce.

@tem -fpack-struct[=@ar{n}]
@pi ndex fpack-struct

Wt hout a value specified, pack all structure nenbers together without
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hol es. \When a value is specified (which nust be a small power of two),
structure menbers according to this value, representing the maximm

pack

alignnent (that is, objects with default alignment requirenments larger than
this will be output potentially unaligned at the next fitting |ocation.
@trong{Warning:} the @ption{-fpack-struct} switch causes GCC to generate
code that is not binary conpatible with code generated without that switch.
Additionally, it nakes the code suboptimal.

Use it to conformto a non-default application binary interface.
@tem-finstrunent-functions

@pi ndex finstrunment-functions

Generate instrunentation calls for entry and exit to functions. Just

after function entry and just before function exit, the foll ow ng

profiling functions will be called with the address of the current
function and its call site. (On some platforns,
@ode{__builtin_return_address} does not work beyond the current
function, so the call site information may not be available to the
profiling functions otherw se.)
@mal | exanpl e
void __cyg_profile_func_enter (void *this_fn,

void *call _site);
void __cyg_profile_func_exit (void *this_fn,

void *call_site);
@nd snal | exanpl e
The first argunent is the address of the start of the current function,
whi ch nmay be | ooked up exactly in the synbol table.
This instrunentation is also done for functions expanded inline in other
functions. The profiling calls will indicate where, conceptually, the

inline function is entered and exited. This nmeans that addressabl e
versions of such functions nmust be available. |If all your uses of a
function are expanded inline, this may mean an additional expansion of
code size. |f you use @arrp{ext ern inline} in your C code, an
addressabl e version of such functions nust be provided. (This is
normal |y the case anyways, but if you get lucky and the optim zer always
expands the functions inline, you mght have gotten away w thout
providing static copies.)

A function nmay be given the attribute @ode{no_instrument_function}, in
which case this instrumentation will not be done. This can be used, for

exanple, for the profiling functions |isted above, high-priority
interrupt routines, and any functions fromwhich the profiling functions
cannot safely be called (perhaps signal handlers, if the profiling

routines generate output or allocate nmenory).

@tem -finstrument-functions-exclude-file-list=@ar{file}, @ar{file}, @ots{}
@pi ndex finstrument-functions-exclude-file-list

Set the list of functions that are excluded frominstrunmentation (see
the description of @ode{-finstrument-functions}). |If the file that
contains a function definition matches with one of @ar{file}, then

that function is not instrumented. The match is done on substrings:
if the @ar{file} paraneter is a substring of the file name, it is
considered to be a match.

For exanpl e,
@ode{-finstrument-functions-exclude-file-list=/bits/stl,include/sys}
wi Il exclude any inline function defined in files whose pat hnanes
contain @ode{/bits/stl} or @ode{include/sys}.

I1f, for sone reason, you V\ant to include letter @ode{’,
@ar{syn}, wite @ode{’\,’}. For exanple,
@ode{ - finstrument-functions-excl ude-file-list =\, \,tnp’ }

"} in one of
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(note the single quote surrounding the option).

@tem -finstrunent-functions-exclude-function-list=@ar{syn}, @ar{syn}, @ots{}
@pi ndex finstrument-functions-exclude-function-I|ist

This is simlar to @ode{-finstrunment-functions-exclude-file-list},

but this option sets the list of function names to be excluded from
instrumentation. The function name to be natched is its user-visible
nanme, such as @ode{vector<int> blah(const vector<int> &}, not the
internal mangl ed name (e.g., @ode{_Z4bl ahRSt 6vectorli Sali EE}). The
match is done on substrings: if the @ar{syn} paraneter is a substring
of the function nane, it is considered to be a match.

@tem -fstack-check

@pi ndex fstack-check

Generate code to verify that you do not go beyond the boundary of the
stack. You should specify this flag if you are running in an
environnent with nultiple threads, but only rarely need to specify it in
a single-threaded environnent since stack overflow is automatically
detected on nearly all systens if there is only one stack.

Note that this switch does not actually cause checking to be done; the
operating systemor the |anguage runtinme nust do that. The switch causes
generation of code to ensure that they see the stack bei ng extended.

You can additionally specify a string paraneter: @ode{no} nmeans no
checki ng, @ode{generic} neans force the use of old-style checking,
@ode{speci fic} nmeans use the best checking nethod and is equival ent
to bare @ption{-fstack-check}.

A d-style checking is a generic nechanismthat requires no specific
target support in the conpiler but comes with the foll ow ng drawbacks:

@nuner at e

@tem

Modi fied allocation strategy for |large objects: they will always be
all ocated dynamically if their size exceeds a fixed threshold.

@tem

Fixed limt on the size of the static frame of functions: when it is
topped by a particular function, stack checking is not reliable and
a warning is issued by the conpiler.

@tem
I nefficiency: because of both the nodified allocation strategy and the
generic inplenmentation, the performances of the code are hanpered.

@nd enunerate

Note that ol d-style stack checking is also the fallback nmethod for
@ode{specific} if no target support has been added in the conpiler.

@tem-fstack-limt-regi ster=@ar{reg}

@tenx -fstack-limt-synmbol=@ar{synt

@tenx -fno-stack-limt

@pi ndex fstack-limt-register

@pi ndex fstack-1imt-synbol

@pi ndex fno-stack-limt

Generate code to ensure that the stack does not grow beyond a certain val ue,
either the value of a register or the address of a synbol. |If the stack
woul d grow beyond the value, a signal is raised. For nost targets,

the signal is raised before the stack overruns the boundary, so
it is possible to catch the signal without taking special precautions.
For instance, if the stack starts at absol ute address @anp{0x80000000}

and grows downwards, you can use the flags
@ption{-fstack-limt-synbol=__stack_limt} and
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@ption{-W,--defsym __stack_| i m t=0x7ffe0000} to enforce a stack limt
of 128KB@ Note that this may only work with the G\U |inker.

@index aliasing of paraneters

@i ndex paraneters, aliased

@tem -fargunent-alias

@tenx -fargunent-noalias

@tenx -fargunent-noalias-global
@tenx -fargunent-noalias-anything
@pi ndex fargunent-alias

@pi ndex fargunent-noalias

@pi ndex fargunent-noal i as- gl obal
@pi ndex fargunent-noal i as-anyt hi ng
Specify the possible rel ationships anong paraneters and between
paraneters and gl obal data.

@ption{-fargunent-alias} specifies that argunents (paraneters) may
allas each other and nmay alias gl obal storage. @

@ption{-fargunment-noalias} specifies that argunents do not alias
each other, but may alias global storage. @
@ption{-fargunent-noalias-global} specifies that arguments do not
al1as each other and do not alias global storage.

@ption{-fargunent-noalias-anything} specifies that
al1as any other storage.

argunments do not

Each | anguage will automatically use whatever option is required by
the | anguage standard. You should not need to use these options yourself.

@tem -fl eadi ng- under score

@pi ndex fl eadi ng-underscore
This option and its counterpart, @ption{-fno-Ieading-underscore}, forcibly
change the way C synbols are represented in the object file. One use

is to help link with | egacy assenbly code.

@trong{Warning:} the @ption{-fleadi ng-underscore} switch causes GCC to
generate code that is not binary conpatible with code generated w thout that

switch. Use it to conformto a non-default application binary interface.
Not all targets provide conplete support for this switch.

@tem -ftls-nodel =@ar { nodel }

@pi ndex ftls-nodel

Alter the thread-local storage nodel to be used (@axref{Thread-Local}).

The @ar{nodel} argunent should be one of @ode{gl obal -dynam c},
@ode{l ocal -dynam c}, @ode{initial-exec} or @ode{l ocal -exec}.
The default wi thout @ption{-fpic} is @ode{initial-exec}; wth
@ption{-fpic} the default is @ode{gl obal -dynam c}.

@tem-fvisibility=@ar{defaul t|internal|hidden| protected}

@pindex fvisibility

Set the default ELF inmge synbol visibility to the specified option---all
synbols will be narked with this unless overridden wthin the code.

Using this feature can very substantially inprove |inking and

load tinmes of shared object libraries, produce nore optim zed

code, provide near-perfect APl export and prevent symbol clashes.

It is @trong{strongly} recommended that you use this in any shared objects
you distribute.

Despite the nonencl ature, @ode{default} always nmeans public ie;

aval |l able to be Iinked agai nst from outside the shared object.
@ode{protected} and @ode{internal} are pretty useless in real-world
usage so the only other comonly used option will be @ode{hidden}.

The default if @ption{-fvisibility} isn't specified is
@ode{default}, i.e., make every

synbol public---this causes the sanme behavi or as previous versions of
GCC@

203
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A good expl anation of the benefits offered by ensuring ELF

synbol s have the correct visibility is given by ‘'‘How To Wite
Shared Libraries’” by Urich Drepper (which can be found at

@ @ref{http://people.redhat.com ~drepper/}})---however a superior
sol ution nade possible by this option to marking things hidden when
the default is public is to make the default hidden and nmark things
public. This is the normwith DLL’s on Wndows and with @ption{-fvisibility=hi
and @ode{__attribute__ ((visibility("default")))} instead of
@ode{__declspec(dl | export)} you get alnost identical semantics with
identical syntax. This is a great boon to those working with
cross-pl atform proj ects.

For those adding visibility support to existing code, you nay find
@anp{#pragma GCC visibility} of use. This works by you encl osing

the declarations you wish to set visibility for with (for exanple)
@anmp{#pragma GCC visibility push(hidden)} and

@anp{#pragma GCC visibility pop}.

Bear in mind that synbol visibility should be viewed @trong{as

part of the APl interface contract} and thus all new code shoul d

al ways specify visibility when it is not the default ie; declarations
only for use within the I ocal DSO should @trong{al ways} be marked explicitly
as hidden as so to avoid PLT indirection overheads---making this
abundantly clear also aids readability and self-docunentation of the code.
Note that due to | SO C++ specification requirenents, operator new and
operator delete nust always be of default visibility.

Be aware that headers from outside your project, in particular system
headers and headers fromany other library you use, may not be
expecting to be conpiled with visibility other than the default. You
may need to explicitly say @anp{#pragna GCC visibility push(default)}
before including any such headers.

@amp{extern} declarations are not affected by @anp{-fvisibility}, so
a lot of code can be reconpiled with @anp{-fvisibility=hidden} wth
no nodifications. However, this neans that calls to @anp{extern}
functions with no explicit visibility will use the PLT, so it is nore
effective to use @anp{__attribute ((visibility))} and/ or
@anp{#pragma GCC visibility} to tell the conpiler which @anp{extern}
decl arations should be treated as hidden.

Note that @anp{-fvisibility} does affect C++ vague |inkage

entities. This neans that, for instance, an exception class that wll
be thrown between DSOGs nust be explicitly narked with default

vihsi bility so that the @anp{type_i nfo} nodes will be unified between
the DSGCs.

An overview of these techniques, their benefits and how to use them

is at @{@ref{http://gcc.gnu.org/wiki/Visibility}}
@nd table

@ nman end

@ode Environment Variables

@ection Environment Variables Affecting GCC
@i ndex environnent vari abl es

@ man begi n ENVI RONMVENT

This section describes several environment variables that affect how GCC

operates. Sone of them work by specifying directories or prefixes to use
when searching for various kinds of files. Sone are used to specify other
aspects of the conpilation environnent.

Note that you can al so specify places to search using options such as

@ption{-B}, @ption{-1} and @ption{-L} (@xref{Directory Options}). These
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take precedence over places specified using environnment variables, which
in turn take precedence over those specified by the configuration of GCC@

@ref{Driver,, Controlling the Conpilation Driver @ile{gcc}, gccint,
GNU Conpi l er Col I ection (GCC) Internals}.

@abl e @nv

@tem LANG

@tenx LC CTYPE
@tenx LC_COLLATE
tenx LC_MESSAGES
@tenmx LC_MONETARY
@tenmx LC_NUVERI C
@tenx LC TIME

emx LC_ALL

i ndex LANG

index LC _CTYPE

@i ndex LC COLLATE
ndex LC_MESSAGES

e

@i ndex LC_MONETARY

@index LC_NUMERI C

@ index LC TIME

@i ndex LC ALL

@i ndex | ocal e

These environnent variables control the way that GCC uses
localization information that allow GCC to work with different
national conventions. GCC inspects the |ocal e categories

@nv{LC CTYPE} and @nv{LC MESSAGES} if it has been configured to do
so. These local e categories can be set to any val ue supported by your

CLEELEISIOICTOISISICIONS)

installation. A typical value is @anp{en_GB. UTF-8} for English in the United
Ki ngdom encoded in UTF-8.

The @nv{LC _CTYPE} environnent variable specifies character

classification. GCC uses it to determine the character boundaries in

a string; this is needed for some nmultibyte encodings that contain quote

and escape characters that would otherwi se be interpreted as a string

end or escape.

The @nv{LC MESSAGES} environnent variabl e specifies the |anguage to
use in diagnostic nmessages.

If the @nv{LC ALL} environnent variable is set, it overrides the val ue
of @nv{LC CTYPE} and @nv{LC MESSAGES}; ot her wi se, @nv{LC CTYPE}
and @nv{LC_MESSAGES} default to the value of the @nv{LANG

environment variable. |f none of these variables are set, GCC

defaults to traditional C English behavior.

@tem TMPDI R

@i ndex TMPDI R

If @nv{TMPDIR} is set, it specifies the directory to use for tenporary
files. GCC uses tenporary files to hold the output of one stage of
conpilation which is to be used as input to the next stage: for exanple,

the output of the preprocessor,
proper.

which is the input to the conpiler

@tem GCC_EXEC_PREFI X

@i ndex GCC_EXEC _PREFI X

If @nv{GCC_ EXEC PREFIX} is set, it specifies a prefix to use in the
nanes of the subprograms execut ed by the conpiler. No slash is added
when this prefix is conbined with the nane of a subprogram but you can
specify a prefix that ends with a slash if you w sh.

If @nv{GCC_EXEC_PREFI X} is not set, GCC will attenpt to figure out
an appropriate prefix to use based on the pathnanme it was invoked with.

If GCC cannot find the subprogramusing the specified prefix, it
tries looking in the usual places for the subprogram
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The default value of @nv{GCC EXEC PREFI X} is
@ile{@ar{prefix}/lib/gcc/} where @ar{prefix} is the prefix to
the installed conpiler. In many cases @ar{prefix} is the value
of @ode{prefix} when you ran the @il e{configure} script.

Gt her prefixes specified with @ption{-B} take precedence over this prefix.

This prefix is also used for finding files such as @ile{crt0.0} that are
used for |inking.

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 nane normal |y begins with @anp{/usr/local/lib/gcc}
(nmore precisely, with the value of @nv{GCC_|INCLUDE DIR}), GCC tries
replacing that beginning with the specified prefix to produce an
alternate directory nanme. Thus, with @ption{-Bfoo/}, GCC will search
@il e{foo/bar} where it would normally search @il e{/usr/local/lib/bar}.
These alternate directories are searched first; the standard directories
cone next. If a standard directory begins with the configured
@ar{prefix} then the value of @ar{prefix} is replaced by

@nv{ GCC_EXEC_PREFI X} when | ooki ng for header files.

@tem COWI| LER_PATH

@i ndex COWPI LER _PATH

The val ue of @nv{COWI LER PATH} is a col on-separated |ist of
directories, much like @nv{PATH}. GCC tries the directories thus
speci fied when sear chi ng for subprograns, if it can't find the
subprograns using @nv{GCC_EXEC_PREFI X}.

@t em LI BRARY_PATH

@i ndex LI BRARY_PATH

The val ue of @nv{LI BRARY_PATH} is a col on- separated |ist of

directories, much |ike @nv{PATH}. When configured as a native conpi | er,
GCC tries the directories thus speci fi ed when searching for special

linker files, if it can’t find themusing @nv{GCC EXEC PREFI X}. Linking
usi ng GCC al so uses these directories when searching for ordinary
libraries for the @ption{-1} option (but directories specified with
@ption{-L} come first).

@tem LANG

@i ndex LANG

@i ndex | ocale definition

This variable is used to pass |locale information to the conpiler. One way in
which this information is used is to determne the character set to be used
when character literals, string literals and comments are parsed in C and C++.
When the conpiler is configured to allow multibyte characters,

the followi ng values for @nv{LANG are recogni zed:

@abl e @anp
@tem CJIS
Recogni ze JI S characters.
@tem CSJIS
Recogni ze SJI S characters.

@tem C EUCIP
Recogni ze EUCIP char act ers.

@nd table
If @nv{LANG is not defined, or if it has some other value, then the
conpiler will use nblen and nbtowc as defi ned by the default locale to

recogni ze and translate nmultibyte characters.
@nd table

@oi ndent
Sonme additional environnents variables affect the behavior of the
preprocessor.
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16394 @ ncl ude cppenv. texi
16396 @ nman end

16398 @ode Preconpil ed Headers

16399 @ection Using Preconpil ed Headers
16400 @i ndex preconpil ed headers

16401 @i ndex speed of conpilation

16403 O'ten large projects have many header files that are included in every
16404 source file. The tinme the conpiler takes to process these header files
16405 over and over again can account for nearly all of the time required to
16406 build the project. To make builds faster, GCC allows users to

16407 ‘preconpile’ a header file; then, if builds can use the preconpiled
16408 header file they will be nmuch faster.

16410 To create a preconpil ed header file, sinply conpile it as you woul d any
16411 other file, 1f necessary using the @ption{-x} option to make the driver
16412 treat it as a C or C++ header file. You will probably want to use a
16413 tool |ike @omuand{make} to keep the preconpil ed header up-to-date when
16414 the headers it contains change.

16416 A preconpiled header file will be searched for when @ode{#i nclude} is
16417 seen in the conpilation. As it searches for the included file

16418 ( @xref{Search Path,, Search Path, cpp, The C Preprocessor}) the

16419 conpiler |l ooks for a preconpiled header in each directory just before it
16420 | ooks for the include file in that directory. The nanme searched for is
16421 the name specified in the @ode{#i nclude} wth @anp{.gch} appended. |If
16422 the preconpil ed header file can't be used, it is ignored.

16424 For instance, if you have @ode{#i nclude "all.
16425 @ile{all.h.gch} in the same directory as @il
16426 preconpiled header file will be used if possib
16427 header will be used otherw se.

h"}, and you have
e{all.h}, then the

le, and the original

16429 Alternatively, you might decide to put the preconpiled header file in a
16430 directory and use @ption{-1} to ensure that directory is searched
16431 before (or instead of) the directory containing the original header.
16432 Then, if you want to check that the preconpiled header file is always
16433 used, you can put a file of the sane nane as the original header in this
16434 directory containing an @ode{#error} comand.

16436 This al so works with @ption{-include}. So yet another way to use
16437 preconpil ed headers, good for projects not designed with preconpiled
16438 header files in mind, is to sinply take nbost of the header files used by
16439 a project, include themfrom another header file, preconpile that header
16440 file, and @ption{-include} the preconpiled header. |f the header files
16441 have guards against nmultiple inclusion, they will be skipped because
16442 they’ ve already been included (in the preconpiled header).

16444 |f you need to preconpile the sane header file for different

16445 | anguages, targets, or conpiler options, you can instead make a

16446 @nph{directory} named like @ile{all.h.gch}, and put each preconpiled
16447 header in the directory, perhaps using @ption{-0}. It doesn't matter
16448 what you call the files in the directory, every preconpiled header in
16449 the directory will be considered. The first preconpiled header

16450 encountered in the directory that is valid for this conpilation will
16451 be used; they' re searched in no particular order.

16453 There are many other possibilities, linmted only by your inagination,
16454 good sense, and the constraints of your build system

16456 A preconpil ed header file can be used only when these conditions apply:
16458 @tem ze
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@tem
Only one preconpil ed header can be used in a particular conpilation.

@tem

A preconpi |l ed header can’'t be used once the first C token is seen. You
can have preprocessor directives before a preconpil ed header; you can
even include a preconpiled header frominside another header, so l|ong as
there are no C tokens before the @ode{#i nclude}.

@tem

The preconpil ed header file nmust be produced for the same | anguage as
the current conpilation. You can't use a C preconpiled header for a C++
conpi | ation.

@tem
The preconpil ed header file nust have been produced by the same conpiler
bi nary as the current conpilation is using.

@tem

Any nmacros defined before the preconpil ed header is included nust
either be defined in the same way as when the preconpil ed header was
generated, or nust not affect the preconpiled header, which usually
means that they don’t appear in the preconpiled header at all.

The @ption{-D} option is one way to define a macro before a

preconpi | ed header is included; using a @ode{#define} can also do it.
There are al so sone options that define macros i mplicitly, like
@ption{-G and @ption{-Wleprecated}; the sane rule applies to macros
defined this way.

@tem | f debugging information is output when using the preconpiled

header, using @ption{-g} or simlar, the sane kind of debugging information
nust have been out put when buil di ng the preconpi | ed header. However,

a preconpil ed header built using @ption{-g} can be used in a conpil ation
when no debugging information is bel ng output.

@tem The sane @ption{-n} options nmust generally be used when buil di ng
and using the preconpiled header. @ref{Subnodel Options},
for any cases where this rule is rel axed.

@tem Each of the follow ng options nust be the same when buil ding and using
the preconpil ed header:

@ccoptlist{-fexceptions}

@tem

Some ot her command-1ine options starting with @ption{-f},
@ption{-p}, or @ption{-CG nust be defined in the sane way as when
the preconpil ed header was generated. At present, it’s not clear

whi ch options are safe to change and which are not; the safest choice
is to use exactly the same options when generating and using the
preconpi |l ed header. The following are known to be safe:

@ccoptlist{-fnessage-length= -fpreprocessed -fsched-interblock @ol
-fsched-spec -fsched-spec-1oad -fsched-spec-| oad-dangerous @ol
-fsched- ver bose=<nunber> -fschedule-insns -fvisibility= @ol

- pedantic-errors}

@nd item ze

For all of these except the last, the conpiler will autonatically
ignore the preconpiled header if the conditions aren’t net. |If you
find an option conbination that doesn’'t work and doesn’t cause the
preconpi | ed header to be ignored, please consider filing a bug report,
see @ef{Bugs}.
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If you do use differing options when generating and using the
preconpi | ed header, the actual behavior will be a m xture of the
behavi or for the options. For instance, if you use @ption{-g} to
generate the preconpil ed header but not when using it, you may or may
not get debugging information for routines in the preconpiled header.

@ode Runni ng Protoize
@ection Running Protoize

The program @ode{protoize} is an optional part of GCC@ You can use
it to add prototypes to a program thus converting the programto | SO
Cin one respect. The conpanion program @ode{unprotoi ze} does the

reverse: it renpves argunment types fromany prototypes that are found.

When you run these progranms, you nust specify a set of source files as
command |ine argunents. The conversion programs start out by conpiling
these files to see what functions they define. The infornmation gathered
about a file @ar{foo} is saved in a file named @il e{@ar{foo}.X}.

After scanning cones actual conversion. The specified files are all
eligible to be converted; any files they include (whether sources or
just headers) are eligible as well.

But not all the eligible files are converted. By default,

@ode{ prot oi ze} and @ode{unprotoi ze} convert only source and header

files in the current directory. You can specify additional directories
whose files should be converted with the @ption{-d @ar{directory}}
option. You can also specify particular files to exclude with the
@ption{-x @ar{file}} option. Afile is converted if it is eligible, its
directory name matches one of the specified directory nanes, and its

name within the directory has not been excl uded.

Basi ¢ conversion with @ode{protoize} consists of rewiting nost
function definitions and function declarations to specify the types of
the argunents. The only ones not rewitten are those for varargs
functions.

@ode{protoi ze} optionally inserts prototype declarations at the

begi nning of the source file, to nake them avail able for any calls that
precede the function’s definition. O it can insert prototype

decl ar la} i gns with bl ock scope in the bl ocks where undecl ared functions
are called.

Basi ¢ conversion with @ode{unprotoi ze} consists of rewiting nost
function declarations to renove any argument types, and rewiting
function definitions to the old-style pre-1SO form

Bot h conversion progranms print a warning for any function declaration or
definition that they can’'t convert. You can suppress these warni ngs
with @ption{-q}.

The out put from @ode{protoize} or @ode{unprotoize} replaces the
original source file. The original file is renamed to a name endi ng
wth @anp{.save} (for DCS, the saved filenane ends in @anp{.sav}

wi thout the original @anp{.c} suffix). If the @anp{.save} (@anp{.sav}
for DOS) file already exists, then the source file is sinply discarded.

@ode{protoi ze} and @ode{unprotoize} both depend on GCC itself to
scan the program and coll ect information about the functions it uses.
So neither of these progranms will work until GCCis installed.

Here is a table of the options you can use with @ode{protoize} and
@ode{unprotoize}. Each option works with both progranms unless
ot herw se st at ed.

@abl e @ode
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16652
16653
16654

16656

@tem-B @ar{directory}

Look for the file @il e{SYSCALLS. c. X} in @ar{directory}, instead of the
usual directory (normally @ile{/usr/local/lib}). This file contains
prototype infornmati on about standard system functions. This option
applies only to @ode{protoize}.

@tem-c @ar{conpilation-options}

Use @ar{conpilation-options} as the options when running @omand{gcc} to
produce the @anmp{.X} files. The special option @ption{-aux-info} is

al ways passed in addition, to tell @ommand{gcc} to wite a @anp{. X} file.

Note that the conpilation options nust be given as a single argunent to
@ode{protoi ze} or @ode{unprotoize}. |If you want to specify several
@onmand{gcc} options, you nust quote the entire set of conpilation options
to make thema single word in the shell.

There are certain @ommand{gcc} argunents that you cannot use, because they
woul d produce the wong kind of output. These Include @ption{-g},
@ption{-C, @ption{-c}, @ption{-S}, and @ption{-0} If you include these in
the @ar {conpil ation-options}, they are ignored.

@tem-C

Renane files to end in @anp{.C} (@anp{.cc} for DOS-based file

systens) instead of @anp{.c}. This is convenient if you are converting
a C programto C++. This option applies only to @ode{protoize}.

@tem-g

Add explicit global declarations. This nmeans inserting explicit

decl arations at the begi nning of each source file for each function
that is called in the file and was not declared. These declarations
precede the first function definition that contains a call to an
undecl ared function. This option applies only to @ode{protoize}.

@tem-i @ar{string}
I ndent ol d-style paranmeter declarations with the string @ar{string}.
This option applies only to @ode{protoize}.

@ode{unprotoi ze} converts prototyped function definitions to old-style
function definitions, where the argunents are decl ared between the
argunent list and the initial @amp{@}. By default, @ode{unprotoize}
uses five spaces as the indentation. If you want to indent with just

one space instead, use @ption{-i " "}.
@tem -k
Keep the @anp{.X} files. Normally, they are deleted after conversion

is finished.
@tem -1
Add explicit local declarations. @ode{protoize} with @ption{-I} inserts

a prototype declaration for each function in each block which calls the
function without any declaration. This option applies only to
@ode{ protoi ze}.

@tem-n
Make no real changes. This node just prints information about the conversions
that woul d have been done without @ption{-n}.

@tem-N
Make no @anp{.save} files.
Use this option with caution.

The original files are sinply del eted.

@tem-p @ar{progrant
Use the program @ar{progran} as the conpiler.
@il e{gcc} is used.

Normal Iy, the name

@tem-q
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16681
16682

Work quietly. Mst warnings are suppressed.

@tem-v
Print the version nunber, just |ike @ption{-v} for @ommand{gcc}.
@nd table

If you need special conpiler options to conpile one of your prograns
source files, then you should generate that file's @anmp{.X} file
specially, by running @onmmand{gcc} on that source file with the
appropriate options and the option @ption{-aux-info}. Then run
@ode{protoi ze} on the entire set of files. @ode{protoize} wll use
the existing @anp{.X} file because it is newer than the source file.
For exanpl e:

@nmal | exanpl e

gcc -Df oo=bar filel.c -aux-info filel. X
protoi ze *.c

@nd smal | exanpl e

@oi ndent

You need to include the special files along with the rest in the
@ode{protoi ze} command, even though their @anp{.X} files already
exi st, because otherwi se they won't get converted.

@ref{Protoi ze Caveats}, for nore information on how to use
@ode{ protoi ze} successfully.
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new gcc/testsuite/gcc.target/i 386/1ocal.c
I mpl enent -fstrict-calling-conventions
Stock GCC is overly willing to violate the ABI when calling local functions,
such that it passes argunents in registers on i386. This hanpers debuggi ng
with anything other than a fully-aware DWARF debugger, and is generally not
sonet hing we desire.
Impl enent a flag which disables this behaviour, enabled by default. The flag is
gl obal, though only effective on i386, to nore easily allowits globalization
later which, given the odds, is likely to be necessary.

hkkkkkkkkkkkkkkkkkkhkkhkkhkhkhkhkkkkkkkkkkkkkkkkkkkkkkk Xk k k%

1/* { dg-do conpile } */

2 /* { dg-options "-Q2 -funit-at-a-tinme -fno-strict-calling-conventions" { target
3/* { dg-options "-Q2 -funit-at-a-tine" { target I1p64 } } */

2 /* { dg-options "-Q2 -funit-at-a-tine" } */

4 /* { dg-final { scan-assenbler "magic\["\\n\]*eax" { target ilp32 } } } */
5 /* { dg-final { scan-assenbler "magic\["\\n\]*edi" { target 1p64 } } } */
7 /* Verify that local calling convention is used. */

8 static t(int) __attribute__ ((noinline));

9 n()

10 {

11 t(1);

12

__unchanged_portion_omtted_
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new gcc/testsuite/gcc.target/i 386/ save-args-1.c
testsuite/save-args-1: Actually test the full thing, rather than just the bit |
IR E SRR RS RS E R R R RS R R R SRR R R R RS EEEEEEEREEREEEEEEEERSE]

1 /* Test -msave-args */
2 /* { dg-do conpile { target { { i?86-*-solaris2.* } & Ip64 } } } */
3 /* { dg-options "-nmsave-args" } */
4 /* { dg-final { scan-assenbler "movg\t%si, -32\\(%bp\\)" } } */
5 /* { dg-final { scan-assenbler "novg\t%si, -16\\(% bp\\)" }o*
6 /* { dg-final { scan-assenbler "novg\t%di, -8\\(%bp\\)" } } */
8
9

i nt

foo(int argc, char **argv)
10 {
11 return (1);
12 }

13 #endif /* | codereview */
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new gcc/testsuite/gcc.target/i386/strict-cc.c
I mpl enent -fstrict-calling-conventions
Stock GCC is overly willing to violate the ABI when calling local functions,
such that it passes argunents in registers on i386. This hanpers debuggi ng
with anything other than a fully-aware DWARF debugger, and is generally not
sonet hing we desire.
Impl enent a flag which disables this behaviour, enabled by default. The flag is
gl obal, though only effective on i386, to nore easily allowits globalization
later which, given the odds, is likely to be necessary.
IR R R R R R R R SRR RS RS RS RS SRR RS R R R RS E R RERERREREREEEEESEESE]
/* { dg-do conpile { target { ilp32} } } */
/* { dg-options "-Q2 -funit-at-a-time -fstrict-calling-conventions" } */
/* { dg-final { scan-assenbler "pushl.*\\\$1" } } */

/* Verify that local calling convention is not used if strict conventions. */

1

2

3

5 #include <stdio. h>

7

8 static t(int) __attribute__ ((noinline));
9

11 t(1);
12 }

14 static t(int a)
{
16 printf("%\n", a);

18 #endif /* ! codereview */




new | ibiberty/testsuite/test-denmangle.c
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new | i biberty/testsuite/test-demangle.c )
I'i biberty/testsuite: Avoid conflicting getline()
LEEE R R R R EE SRR EEEEEEEEEEE RS SRR REEEEEEEEEEEEREEREEEEEEEESE]

__unchanged_portion_onitted_
42 static unsigned int |ineno;
44 |* Safely read a single line of arbitrary length fromstandard input. */
46 #define LI NELEN 80
48 static void
49 _getline(buf)
49 getline(buf)
50 struct |ine *buf;
52 char *data = buf->dat a;

53 size_t alloc = buf->alloced;
54 size_t count = O;

55 int c;

57 if (data == 0)

58

59 data = xmal l oc (LI NELEN);

60 al l oc = LI NELEN;

61 }

63 /* Skip comment lines. */

64 while ((c = getchar()) == "#")

65 {

66 while ((c = getchar()) != EOF & c !="\n");
67 i neno++;

68

70 /* c is the first character on the line, and it’s not a comrent
71 line: copy this line into the buffer and return. */
72 while (c '= EOF && ¢ !'="\n")

73 {

74 if (count + 1 >= alloc)

75

76 alloc *= 2;

77 data = xrealloc (data, alloc);

78

79 dat a[ count ++] = c;

80 c = getchar();

81

82 i neno++;

83 data[count] = '\0;

85 buf - >data = dat a;
86 buf - >al | oced = all oc;

__unchanged_portion_omtted_
149 /* The tester operates on a data file consisting of groups of |ines:
150 options
151 input to be denmangl ed
152 expect ed out put

154 Supported options:

155 - - f or mat =<nane> Sets the demangling style.

156 --no- par ans There are two lines of expected output; the first
157 is with DMGL_PARAMS, the second is without it.
158 --is-v3-ctor Calls is_gnu_v3_mangl ed_ctor on input; expected

new | ibiberty/testsuite/test-denmangle.c

159 output is an integer representing ctor_kind.
160 --is-v3-dtor Li kewi se, but for dtors.

161 --ret-postfix Passes the DMGL_RET_POSTFI X option

163 For conpatibility, just in case it matters, the options |line may be
164 enpty, to nmean --format=auto. If it doesn't start with --, then it
165 may contain only a fornmat nane.

166 */

168 int

169 mai n(argc, argv)

170 int argc;

171 char **argv;

172 {

173 enum demangl i ng_styl es style = auto_denangl i ng;

174 int no_parans;

175 int is_v3 ctor;

176 int is_v3_dtor;

177 int ret_postfix;
178 struct line format;
179  struct line input;
180 struct |ine expect;
181 char *result;

182 int failures = 0O;
183 int tests = 0;

185 if (argc > 1)

186

187 fprintf (stderr, "usage: % < test-set\n", argv[O0]);
188 return 2;

189

191 format.data = O;
192 i nput.data = 0;
193 expect.data = O;

195 for (;;)
{

196

197 const char *inp;

198

199 _getline (& ormat);

199 getline (& ormat);

200 if (feof (stdin))

201 break;

203 _getline (& nput);

204 _getline (&expect);

203 getline (& nput);

204 getline (&expect);

206 inp = protect_end (input.data);

208 test s++;

210 no_paranms = 0;

211 ret_postfix = 0;

212 is_v3_ctor = 0;

213 is_v3 dtor = 0;

214 if (format.data[0] == '\0")

215 styl e = auto_denangl i ng;

216 else if (format.data[0] '="-")

217

218 styl e = cplus_denangl e_nanme_to_style (format.data);
219 if (style == unknown_demangli ng)
220

221 printf ("FAIL at line %l: unknown demangling style %\n",



new | ibiberty/testsuite/test-denmangle.c

222 |'ineno, format.data);

223 failures++;
224 conti nue;
225

226 }

227 el se

228 {

229 char *p;

230 char *opt;

232 p = format. dat a;
233 while (*p !'="\0")
234 {

235 char c;

237 opt = p;
238 p += strcspn (p, " \t=");
239 c = *p;

240 *
241 i
242
243 char *fstyle;

p;
p="\0;
'f{(strcnp (opt, "--format")

245 *p = c;

246 ++p;

247 fstyle = p;

248 p += strcspn (p, " \t");
249 c =*p;
250 *p ='\0;
251 sty

252 if
253 {

254 printf ("FAIL at line %i: unknown demangling style %\n",

=0 &k c == '=")

I_e = cpl us_denmangl e_nanme_to_style (fstyle);
(styl e == unknown_demangl i ng)

255 l'ineno, fstyle);

256 failures++;
257 cont i nue;
258

259 }

260 else if (strcnp (opt,
261 no_parans = 1;

262 else if (strcnp (opt,
263 is_v3_ctor = 1;
264 else if (strcnp (opt,
265 is_v3 dtor = 1;
266 else’if (strcnp (opt,
267 ret_postfix = 1;
268 el se

269

271 l'i neno, opt);
272 failures++;

273 conti nue;

274

275 *p = c;

276 p += strspn (p, " \t");
277 }

278 1

280 if (is_v3_ctor || is_v3_dtor)
281 {
282 char buf[20];

284 if (is_v3_ctor)
285
286 enum gnu_v3_ctor_ki nds kc;

--ret-

{
270 printf ("FAIL at line %d:

"--no-parans") == 0)
--is-v3-ctor") == 0)
"--is-v3-dtor") == 0)

postfix") == 0)

unr ecogni zed option %\n",

new | ibiberty/testsuite/test-denmangle.c

288 kc = is_gnu_ v3 mangled ctor (inp);

289 sprintf (buf, "o%@", (int) kc);

290

291 el se

292

293 enum gnu_v3_dt or _ki nds kd;

295 kd = is_gnu_v3_nangl ed_dtor (inp);

296 sprintf (buf, "od", (int) kd);

297 }

299 if (strcnp (buf, expect.data) != 0)

300

301 fail (lineno, fornat.data, input.data, buf, expect.data);
302 failures++;

303

305 conti nue;

306

308 cpl us_demangl e_set _style (style);

310 result = cplus_demangle (inp,

311 DMGL_ PARAMS| DMGL_ANSI | DMGL_TYPES
312 | (ret_postfix ? DMGE._RET_POSTFI X :
314 if (result

315 ? strcnp (result, expect.data)

316 : strenp (input.data, expect.data))

317

318 fail (lineno, fornat.data, input.data, result, expect.data);
319 failures++;

320

321 free (result);

323 if (no_parans)

324 {

325 _getline (&expect);

325 getline (&expect);

326 result = cplus_demangl e (inp, DMG._ANSI| DMEL_TYPES);
328 if (result

329 ? strcnp (result, expect.data)

330 : strcenp (input.data, expect.data))

331

332 fail (lineno, format.data, input.data, result, expect.data);
333 failures++;

334 }

335 free (result);

336 }

337 }

339 free (fornat.data);
340 free (input.data);
341 free (expect.data);

343 printf ("%: %l tests, %l failures\n", argv[0O], tests, failures);
344 return failures 2 1 : 0;
345 }

__unchanged_portion_onitted_



