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A 2 A Lang hooks

2.1 Lang hooks 2] 9%

Lang hooks & 7} front-end = ©] 1’4—% ront-end &}= HINZ XAl 179 AA o, FAEE0] 2
A% GCC AL H7F 2ol st S T 5+ JA=EF npdd @O]Eiiﬂol/\olq Zk M Xq?_/‘]'%o]’l}o—ﬂﬂz_
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2.2 Lang hooks 9] #+X

Lang hooks 2 Z} front-end S ©¢] 25 A}A1¢] 117 lang_hooks & 7}X| 11 2}%1/]1‘/} 9 i3 FRA=
$prefix/gec/langhooks.h o] A A= o] gJom T8 1 &= 719 EH'd’ TFZAS QA7) oJEA o]F oA =
A aea a0 sk F2A FRE Ura??} Adytt.

o] 4ol C do]2 7|&Fo g ZAA V7t S8 7t AF23t= C A o) 7} AF8-3F= struct lang_hooks

lang_hooks -2 $prefix/gcc/c-lang.c Oﬂ A=
C oA A A3t lang hooks 52 7]
8459 Aol talA WA oluA.

name

ol A
I} & %_LO}E 7] o] Aol A struct lang_hooks = -4 3}

Front end & 2] 3}7] §]3t B4, o) “GNU C++".
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2.2 Lang hooks o] X

struct lang_hooks
{
const char *name;
size_t identifier_size;
void (*init_options) PARAMS ((void));
int (xdecode_option) PARAMS ((int, char **));
void (*post_options) PARAMS ((void));

const char * (*init) PARAMS ((comnst char *));
void (*finish) PARAMS ((void));

void (*clear_binding_stack) PARAMS ((void));
HOST_WIDE_INT (*get_alias_set) PARAMS ((tree));
tree (*expand_constant) PARAMS ((tree));

int (xsafe_from_p) PARAMS ((rtx, tree));

int (*staticp) PARAMS ((tree));

bool honor_readonly;

void (*print_statistics) PARAMS ((void));
lang_print_tree_hook print_xnode;
lang_print_tree_hook print_decl;
lang_print_tree_hook print_type;
lang_print_tree_hook print_identifier;

void (*set_yydebug) PARAMS ((int));

struct lang_hooks_for_tree_inlining tree_inlining;
struct lang_hooks_for_tree_dump tree_dump;
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2.2 Lang hooks o] X

identifier_size

i

sizeof (struct lang_identifier), ©] 212 make_node() <=7} language-specific slot & 9|3t 5
3] 2 identifier node & Wt=+=6] AFRH U}

*init_options

Front-end & 7A%l=0] A5 = F 29 callback 224
decode_option ¥ Z+2 T} 2 call E°] T&H 7] o] Ao Q3 7hdst 27|35 ¢33}

*decode_option

@4 option (HEF -f F2-W &2 + & A|ZHeh= A %) < WA eted TE2HE FFEA AR
= option vector & 7} Rt} ]74 o TkoF o] W option = 3 A5} T 174 o] A}£-3} command-
line QAFE2] W S WSO 315} WF €14 option o] SATHA 0 & WHTTE. T o] &
F7F 245 n3std 19 AUzhe AFRH command-line ¢ HEE UERYA|RF F71H o2
Q10}-% 9 2 2] option A1) o option o ThshA] 2= W AT
*post_options
R E command line option £°] i H T SEFUth 8 ¥H FE4AZ A3, 4 3 R &S
=z 2] 8} oF g t}. Complex & 7] 3} "init” callback 2 93l F A F o] oF sF=t)] GC 2} identifier
hash £°] o} 7] ¢} 2w Aelef] A 7] wj & o]t}
*init
Front end & %7]3}3}7] 913l post_options ©] 3 H &
QAo 2 AWA 9 NULL 9 7bs A% it front el shdS
tHo & 54 foo.i -} foo.c). NULL & Hms}% A 22 AE EEoAN A
o= AS 7FE2 7|9 t] o] A} compilation & 43 &4 §lo] = A] finish hook o] T&5 Ut}
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*finish

finalizer 24 A3t T SEF U Th
*clear_binding stack

binding stack = 7| 223 3}7] &l parsing Tl S TEH UL}
*get_alias_set

Expression &2 type &2 A2 & alias set & QIAIZE 3lo] TEFH U ) Wk Adojr}
SRshe Aol Gt 1 2 waeth
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*expand_constant

Constant 24 %] 8]% = expression < ¢IAE st TE&H U th 22 expression < HHE6HA
U A8 3T 22 9EE k= do-5H A QA contant & WFHEU T}

*safe_from_p

Language-specific tree code & ]3| A safe_from_p ©f| 2]3] & <5 = Hook. 21919 front-end
+= Wk safe_from p 7F €71 E Q3= oW St code 52 7FA 22 At hook & A X]3) of 3t}
same_from_p 7} expression & TREE_OPERAND £ £ recursive 5}4] €208k Z o] 7] uf] £of] o]
hook & 183t 2AFA &2 A F | A= <HF Ut} o] routine 2 o} v} recursive 3}A| safe_from_p
£ 358 A9tk 242 4 TOPP 7/l Hs-2 ‘00 S AU Fo]oF gyt

*staticp

Language-specific tree code 52 93} staticp o] &3] &5+ hook.



2.2 Lang hooks ¢&] F+%F 4

honor_readonly
ukek TYPE READONLY £ TREE READONLY 7} &4+ honor & o] oF 3thd 0 o] ofbd gt
= 7H.

*print_statistics

Front-end & ©] hook & 7}A] 3l -fmem-report £} 22 2419 FAAE
o] o]l th 3k output 2 stderr o] o of gt}

print_xnode
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print_decl

print_type

print_identifier
E5F (class) ‘d’ ¢} 57 ‘t’, IDENTIFIER_NODE node §2] 9do]-]&% 9 RS £3}7] 9
s z=gurh

*set_yydebug

Command line AFef -d

g AAFYT A

U}X] detts AAE
tree_inlining

Tree 9 inlining ¥} # ¥ Y+ hook & 7R 11 YH YT}

T2 FAo] Fo] & ull bison 7]R¥F] parser £ 913t yydebug
2 wheF o7 W47} 0 o] ofu2hd front-end 7} parsr &2 & AHE
2
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tree_dump
Tree node 2] language-specific #4252 dump g1 Tth
Aol AF7HK) B Zof struct lang-hooks & 743k 2459 Aol Sirk AW ob 5
Aoz Ay dof & REo] ZA 3= tree_inlining I} tree_.dump 7} ZZ o]t} o] F7}A]=

struct lang_hooks_for_tree_inlining tree_inlining;
struct lang_hooks_for_tree_dump tree_dump;

Z}Z} struct lang_hooks_for_tree_inlining 2} struct lang_hooks_for_tree_dump +Z 3| 2 A A= o] Q). o]
01] i A ARAog Al HEZE &3}
A1 lang_hooks_for_tree_inlining ©f] Tt A <o} B}

2.2.1 struct lang _hooks_for_tree_inlining

Tree ¢ inlining & H3ste F2A ol tisi A Lol FAI
struct lang_hooks_for_tree_inlining &= $prefix/gcc/langhooks.h St oj] A A o] glon ofge} 2
2 245E 2l 1922 PR RS HalED Yo
o)Al of TEAE ol %k T4 227} ol J15S SHA Bl LopHA,

*walk_subtrees

lang_hooks.tree_inlining.walk_subtrees = common case

=L UE Fo walk_tree() ol &5 £&

=] A 9k code-specific sub-tree 52 A3 H 7] A Oﬂ S ZF Ut} 9ok o] hook o] dojof o3 A

A HATHE o] A& language-specific tree code €& tFF+= 22 E2 common tree code E& T
O

A © language-specific infomation = 1’/}—,—01 0]: 5]‘1/11‘/} tree node 7} o] SrUol A &4
1A t}F o] X thA *SUBTREES €2 0 22 A A3 oF 5]'\/]1’/} a3 O]E ¥ handling ©] A%
= A ¢4 Yt} Language-secific tree code =& H 3] 4¥F handling 2 abort() &2 o)w 213
o] 4459l e2 245 @ A% LItk SUBTREES $ *SUBTREES S& @27} 23 1 0
o] obd-& KRS A ?:114‘;]'-



2.2 Lang hooks o] X

struct lang_hooks_for_tree_inlining
{
union tree_node *(*walk_subtrees)
PARAMS ((union tree_node **, int *,
union tree_node *(*)
(union tree_node **,
int *, void *),
void *, void *));
int (*cannot_inline_tree_fn) PARAMS ((union tree_node *x*));
int (*disregard_inline_limits) PARAMS ((union tree_node *));
union tree_node *(*add_pending_fn_decls)
PARAMS ((void *,
union tree_node *));
int (xtree_chain_matters_p) PARAMS ((union tree_node *));
int (*auto_var_in_fn_p)
PARAMS ((union tree_node *, union tree_node *));
union tree_node *(*copy_res_decl_for_inlining)
PARAMS ((union tree_node *,
union tree_node *,
union tree_node *,
void *, int *,
void *));
int (xanon_aggr_type_p) PARAMS ((union tree_node *));
int (*start_inlining) PARAMS ((union tree_node *));
void (*end_inlining) PARAMS ((union tree_node *));
union tree_node *(*convert_parm_for_inlining)
PARAMS ((union tree_node *,
union tree_node *,
union tree_node *));

278 2: struct lang_hooks_for_tree_inlining



2.2 Lang hooks o] X

*cannot_inline tree_fn

lang_hooks.tree_inlining.cannot_inline_tree_fn = F o} &7} inlining 3}A] &3} language-
secific 3 o]FEo] EAst=AE ZA 7] A S=H T
*disregard_inline_limits

lang_hooks.tree_inlining.disregard_inline_limits = <=7}
inlining limit & Z3}3}g¥ 8 2% inlining < E’_E:]‘ﬂo]: o tjs] 2A35H7] Y8 = EH Yo
*add_pending_fn_decls

lang_hooks. tree _inlining.add_pending_fn_decls = &£ inline 3}7] A1 20 &5 =4, o| 7
Al Bl o] 8L AR T4 01] inline F ol A= OPQ = Zlo]u} VAFNP U of inline T o] A= oty
=00y 1anguage spec1ﬁc St~ 52 push 7] YA dYt} PFN = varray 2] top 22X vt
oF 3t=7} VAFNP W2 push 5 A F=thd wheks of oF gt} varray 2] top 2 HF=A] Hbgt
ﬂ ofof Yt} (o 71 A VAFNP + add_pending_fn_decls $+=2] A WA 21x}e] o] & YYt}.)

*tree_chain matters_p

lang_hooks.tree_inlining.tree_chain_matters_p +
language-specific tree node ] TREE_.CHAIN o] & ZsH(AJ-33l=) ZAAE 7t= Ut} o
£ =4 oA o] A3 Hotof(walk) EAAA, E/\}510101:(00py) SAIA], FA ﬂlﬁﬁ H 3]

)

of(preserved accros copies) dh=A| S WU T}
*auto_var_in fn p

lang_hooks.tree_inlining.auto_var_in_fn_p = VT 7} Sk FT Wof] Ao H 25 W92 2435}
71 918 TE2F Ut (o714 VT & M4 tree o] 3L, FT = &< tree ©] 1 Z}Z} *auto_var_in_fn_p
ol AR, A AT

*copy_res_decl_for_inlining

lang_hooks.tree_inlining.copy_res_decl_for_inlining &= CALLER 4] 9] inline ¥ o] o} 3} St FN
o A7} RES 8 93 A2 waks|of itk NDP = Al 2.2 A¢lo] 4457 912 25
EA AR ok = A& 7= YT (B4 Y TARGET EXPR ©] 2 3 (result)ol /‘P%
H= 2 22 W o 2 RES 7} aggregate type o] Z10]7] Wi &<l 2 2t}). TEXPS &= ?j*ér(fn) 7}
caller W& inlining ¥+ S &2 4 2,1 TARGET_EXPR £9] stack & 7} A& varray & 7}
71 ZE Yutt; TEXPS ¢ top & RES ¢} Zttxw b33t (o] 7] A AH&-3F RES, FN,
CALLER, NDP, TEXPS £& 2% o] 39| ol 445 1]t}

*anon_aggr_type_p

lang_hooks.tree_inlining.anon_aggr_type_p == T 7} anonymous aggregate (union, struct 5%) &
U e = type node AAE AAFYULh o|E W union 22H 1 A2 22 WS (scope)
Yol &2 3l= member €% S W3

*start_inlining

*end_inlining
lang_hooks.tree_inlining.start_inlining 2} end_inlining = FN & * 2]3}7] §3] o] language-
specific 2] bookkeping necessary (F7] 22 A47) & —’,\— &) 3] t}. start_inlining < inlining ©] *
2]5] of of GThR 0 o] obd gHe HWPH}‘# TEA e A9 0 WEF T
A& 59, C++ WAL 73} recursion & 3] 3}7] 93] A] template instatiation S ol 33} track
2 fAB ok FIT

*convert_parm_for_inlining

lang_hooks.tree_inlining.convert_parm_for_inlining +=
VALUE & PARM © 2 assign 3}7] ol o]® language-secific W3S 43t} (o] 7] A]
VALUE S} PARM & §4:9] @14} o] 28]t}



2.3 C do]E €3t Language hook 7

struct lang_hooks_for_tree_dump

{
int (xdump_tree) PARAMS ((void *, tree));

int (xtype_quals) PARAMS ((tree));
}

29 3: struct lang_hooks_for_tree_dump

2.2.2 struct lang_hooks_for_tree_dump

Tree 9] dump & -k T2 A0] thalA o} FAIT

struct lang_hooks_for_tree_dump += $prefix/gcc/langhooks.h 3} of] A A= o] o olgfe} 2+ X
A LA2ES ZHed 2932 22AY BES B th

o|A o] FRAE olF+= T4 847 oH Vs st=A TH LolE At (919 HolA Copy &
Paste. A2t & 2% ;)

*dump_tree

Tree node = 2] language-specific -
7

52 dump FUth wheF FHA <dAte] thE dump dh=
AL AatA] ghethd 0 o] obd e

whehgh ok
*type_quals

Language-specific ¥4} o]l 4 9] type qualifier 52 473 34t

2.3 C do]E 93t Language hook

o A FE X uk C Aol E 9] 3 Language hook 2 $prefix/gec/c-lang.c o] A A= o] 95Ut

%1% clange o] A o] 9 AA B5S LhebdUTh BAIW obA A4 B lang hooks A1)
4+ LANG_HOOKS_INITIALIZER & A= 1 o]+ $prefix/gee/langhooks-def.h ol 73 €] (define) =] o]
<Lt obel 7 1 ARSI

#define LANG_HOOKS_INITIALIZER { \
LANG_HOOKS_NAME, \
LANG_HOOKS_IDENTIFIER_SIZE, \
LANG_HOOKS_INIT_OPTIONS, \
LANG_HOOKS_DECODE_OPTION, \
LANG_HOOKS_POST_OPTIONS, \
LANG_HOOKS_INIT, \
LANG_HOOKS_FINISH, \
LANG_HOOKS_CLEAR_BINDING_STACK, \
LANG_HOOKS_GET_ALIAS_SET, \
LANG_HOOKS_EXPAND_CONSTANT, \
LANG_HOOKS_SAFE_FROM_P, \
LANG_HOOKS_STATICP, \
LANG_HOOKS_HONOR_READONLY, \
LANG_HOOKS_PRINT_STATISTICS, \
LANG_HOOKS_PRINT_XNODE, \
LANG_HOOKS_PRINT_DECL, \
LANG_HOOKS_PRINT_TYPE, \
LANG_HOOKS_PRINT_IDENTIFIER, \
LANG_HOOKS_SET_YYDEBUG, \
LANG_HOOKS_TREE_INLINING_INITIALIZER, \
LANG_HOOKS_TREE_DUMP_INITIALIZER \



2.3 C do]E €3t Language hook

#undef LANG_HOOKS_NAME

#define LANG_HOOKS_NAME "GNU C"

#undef LANG_HOOKS_INIT

#define LANG_HOOKS_INIT c_init

#undef LANG_HOOKS_FINISH

#define LANG_HOOKS_FINISH c_common_finish

#undef LANG_HOOKS_INIT_OPTIONS

#define LANG_HOOKS_INIT_OPTIONS c_init_options
#undef LANG_HOOKS_DECODE_OPTION

#define LANG_HOOKS_DECODE_OPTION c_decode_option
#undef LANG_HOOKS_POST_OPTIONS

#define LANG_HOOKS_POST_OPTIONS c_post_options
#undef LANG_HOOKS_GET_ALIAS_SET

#define LANG_HOOKS_GET_ALIAS_SET c_common_get_alias_set
#undef LANG_HOOKS_SAFE_FROM_P

#define LANG_HOOKS_SAFE_FROM_P c_safe_from_p
#undef LANG_HOOKS_STATICP

#define LANG_HOOKS_STATICP c_staticp

#undef LANG_HOOKS_PRINT_IDENTIFIER

#define LANG_HOOKS_PRINT_IDENTIFIER c_print_identifier
#undef LANG_HOOKS_SET_YYDEBUG

#define LANG_HOOKS_SET_YYDEBUG c_set_yydebug

#undef LANG_HOOKS_TREE_INLINING_CANNOT_INLINE_TREE_FN

#define LANG_HOOKS_TREE_INLINING_CANNOT_INLINE_TREE_FN \
c_cannot_inline_tree_fn

#undef LANG_HOOKS_TREE_INLINING_DISREGARD_INLINE_LIMITS

#define LANG_HOOKS_TREE_INLINING_DISREGARD_INLINE_LIMITS \
c_disregard_inline_limits

#undef LANG_HOOKS_TREE_INLINING_ANON_AGGR_TYPE_P

#define LANG_HOOKS_TREE_INLINING_ANON_AGGR_TYPE_P \
anon_aggr_type_p

#undef LANG_HOOKS_TREE_INLINING_CONVERT_PARM_FOR_INLINING

#define LANG_HOOKS_TREE_INLINING_CONVERT_PARM_FOR_INLINING \
c_convert_parm_for_inlining

const struct lang_hooks lang_hooks = LANG_HOOKS_INITIALIZER;

a9 4: C o9 lang_hooks
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