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Anatomy of the Implementation of Builtin Functions in GCC
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Abstract GNU Compiler Collection(GCC) supports multiple high level languages and multiple platforms with its inter-
nal documents and source code opened. It is widely used both in industry and research. GCC supports lots of builtin
functions and the implementations of builtin functions are one of the important implementations of GCC. We analyzed
the intensions and operations of the builtin functions in GCC. Then, combining with our practical work and taking the
vector extension instruction oriented builtin functions as examples, we demonstated the implementation details of plat-

form-related builtin functions in GCC. This work is really worth referenced both for the comprehension of the imple-

mentation mechanism of builtin functions and for research and development based on GCC.
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type _sync_fetch_and_add(type * ptr,type value,*)
type __sync_fetch_and_sub(type * ptr,type value,++)
type __sync_fetch_and_or(type * ptr,type value,+*+)
type __sync_fetch_and_and(type * ptr,type value,*+)
type __sync_fetch_and_xor(type * ptr, type value,-*+)
type __sync_fetch_and_nand(type * ptr,type value,+*+)

{ tmp= #* ptr; * ptr op=value; return tmp;}

{ tmp= * ptr; * ptr=-~(tmp & value) ; return tmp;} // nand
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type __sync_add_and_fetch(type * ptr,type value,++)
type ___sync_sub_and_fetch(type * ptr,type value,"++)
type __sync_or_and_fetch(type * ptr,type value,++)
type __sync_and_and_fetch(type * ptr,type value, -}
type __sync_xor_and_fetch(type * ptr,type value,++)
type __sync_nand_and_fetch(type = ptr,type value, )

{ » ptr=~( % ptr & value) ;return * ptr;} // nand
.
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bool __sync_bool_compare_and_swap(type * ptr, type oldval type
newval, )
type __sync_val_compare_and_swap(type * ptr, type oldval type
newval, +++)

MR XN B R HHATR F Bt X B,

__sync_synchronize(+++)
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type __sync_lock_test_and_set(type * ptr,type value,**)
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void __sync_lock_release(type * ptr,=++)
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size_t __ builtin_object_size (void * ptr,int type);
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BCRATEMEEMER . B0 ESK void __builtin_trap
(void) , HAE AR M RFIEEHIBH . T X 2N K k1
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1E OpenSparc T2 4B WO HER E. BT X%
VY& XURE B SIMD #:4E (4 i) B 4L B850 (VPU) 3t T 48
RIR9HES5. 7 GCC ) Sparc [ s B T HE M bk 2K i B
P RIES P RS X B LISCRREIRAIIE S 0, B A
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1E sparc, ¢ E LT WA G P R 2

# define TARGET INIT_BUILTINS sparc_init_builtins

ZER—ANBHRFE S8 F (Target Hook) ; 7E target-def.
h 30444 TARGET_INITIALIZER ¥4 H & T %%, &
BinPEMEmsiid 2T, Hh—TJmEMBILTE e
KH PR B

sparc_init_builtins MBI B TRILT & Sk BT B
R3BL, B V8 F sparc_vis_init_ builtins ¥ JF5 & b X i
Sparc () VIS384, LB T #8 RE B P9 % 2R 80 0 58 LA 54 4k
THE. AT S5EHEHRE VPU BT YR TUEEE SIMD #%
A% R, TEH ST T B sparc_init_builtins 56 307 F 9
sparc_vpu_init_builtins 5%, 78 % & ¥ 7 52 B 09 B8 0UKS B

SIMD #5849 Py i R BN 2 ORI R 1L .
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TE sparc, ¢ X HEpE EHEED RIESH ARG

Stk ik BB E L GCC EX T

# define def_builtin(NAME, CODE, TYPE) \

add_builtin_function((NAME) , (TYPE) , (CODE) ,\

BUILT_IN_MD, NULL,NULL_TREE)

fERBE AT L Lk, v NAME Jy R4,
CODE 2 iz 2 $U% 7 HL 8545 4 #0458 4 014, TYPE A o401
WA,

B4, 02 ORS BE 1) B b8 4, 7E sparc_vpu_ init_built-
ins RECPEBTUTE X

def_builtin("__builtin_vpu_fvadd", \

CODE_FOR_vpu_fvadd, v4df ftype_v4df_v4df);

Hr ) CODE_FOR_vpu_fvadd K #4 R, £5HF
GCC 4 B o, H gencodes 26 35048 ML 2% 3 b S04
(sparc, md) F R BT A 43R, 4 AR insn-codes, h 3044, 3¢
HFHhRE4SHESRBERAE. HEdBEE T IR IF
FTAHRHE 4 B AT LGB 1R ARk RS .

v4df_ftype_v4df_v4df J& 4% 1325 5 %t R S BE Y R R 4K
Tt R — R R B R R KR, B R, FE
WL

a)fE X vadf B4 2R

tree vA4df="build_vector_type(double_type_node,4);

FIR vAdf S R 4 IO BES R AR AE MR

b) & SRR B R

tree vddf _ftype_v4df _v4df = build_function_ type _list
(v4df,v4df, v4df,0);

Hep ftype RS SR T — 1 REGETE B vadf
TN Z R BGE MU W5 g 2B R B vadf Fomi%
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#include <stdio.h>
typedef double V256 _attribute__((vector_size(32)));
fidefine N 1024
double src1[N] __attribute_ ((aligned (32)));
double src2[N] __ attribute__ ((aligned (32)));
double res[N] __atiribute__ ((aligned (32)));
int main {}
{' .
mnti;
V256 res], res2, res3, resd;
/* Initialization of source vector. */
for(i=0; i <N; i++)
{
srcl[i] = (double)i * 0.1;
sre2[i] = (doubleji * 0.1;

/* Vector add using builtin functions. */
for(i = 0; 1 < N/4; i++)

res! =__builtin_vpu_fvload (&srcl[i * 4]);
res2 = __ builtin_vpu_fvload (&src2(i * 4]);
res3 = _builtin_vpu_fvadd (resl, res2);
__builtin_vpu_fvstore (&res(i * 4], res3);

return 0;

}
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| D.2009_13 = &srci[ivimp.17_22];
resl_14=_ builtin_vpu_fvioad (D.2009_13);
D.2010_18 = &src2[ivtmp.17_22];
res2_19=_ builtin_vpu_fvload (D.2010_18);
res3_20=__ builtin_vpu_fvadd (res1_14, res2_19);
i D.2011_24 = &res[ivtmp.17_22];
_ builtin_vpu_fvstore (D.2011 24, res3_20);
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