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Edge Profiling Technology in Godson/ORC Compiler

LIANG Shanshan, ZHANG Junchao, FENG Xiaobing
(Institute of Computing Technology, CAS, Beijing 100080)

Abstract A compiler can get accurate execution profile information about the program through profiling. It takes advantage of this information to
aid trade-off making in various optimizations and improves the performance of the final code. This paper introduces the edge profiling technology in
Godson/ORC compiler, gives the performance test report of CPU2000 with edge profiling enabled.

Key words profile information; edge profiling; godson/ORC compiler

90% 10%
1 D E
C E
E
( i ) 1 000
C 1  if/ithen/else then 600 0.6 04 880
0, 0,
0%  else 10% 0.8
0.2 0.3 0.7
profiling ) 384 616
rofiling
E

(Java ) -

(1) 1 << »> 1.0 1.0

o [
(instrumentation)
ce 1 edge profiling
i (2)Path profiling
( ) edge profiling
2) 2 1 ABD 1 000*0.6*0.2
<« i ABCD 1 000*0.6*0.8*0.3
(annotation) c D BC AC
1 Profiling /ORC <<9737~ (2005CB321602)
Profiling (1981 ) Profiling
(1)Edge profiling
1

edge profiling 2006-09-02 E-mail suansuan412@hotmail.com

— 78—



BC C D 0.3 Path 2(b)
profiling 8
(3)Value profiling value 4
profiling 2l <« > G(V,
(4)Stride profiling E) T(VT, ET) VT=T ETCT T G
[3]
/ORC profiling
(Godson) 2(c) 2(a) A
2 MIPS R4K 2(d)
ORC(open research compiler)
Intel IA-64/Linux 2
ORC /Linux
/ORC edge profiling
profiling /IORC profiling
2 JORC Edge Profiling Kruskal [
Edge profiling /ORC (
) 2.2
ORC program
unit(PU) edge profiling edge profiling
edge profiling Edge profiling
( PU ) ID
2 edge profiling MIPS N32 (application binary
21 interface, ABI) 1
Edge profiling $4 2
ID $4 $5 edge profiling
call JAL )
2
BB = Y ¢ = e, (1) call CALL_BB
" e 5 e NON_CALL_BB CALL_BB
e = 4 @ MIPS N32 ABI
2
2(a) (caller-save) (callee-save) callee-save
2(b) 2 call
caller-save call
call call
call MIPS N32 ABI
caller-save
$2 $3 fo f1 f2 f3
CALL_BB
edge profiling
call
edge profiling
For each ek
€k
bb ( mov) call edge profiling
If (e CALL_BB )
For each reg
bb reg save restore
Edge profiling
2 edge profiling PU ID PU  edge profiling

— 79—



1 Edge profiling

ORC 4 5 CPU2000 INT FP edge
profiling profiling
(inlining) 1+( edge profiling SPEC -
edge profiling profiling SPEC ) profiling SPEC
PU profiling

. 1.15
PU profiling

11

1.05

1

0.95
0.9
2.3 '
Edge profiling
profiling ORC
Linux ELF 3 'eT
112 o 110
11
PU1 PU2 |..| PUn PU1 u2 PUn PU1 PU2 | .. | PUn 1.08
1.06
5 1.04 }
3 1.02 - -
oo T i THTETETIT
ool WY B 1 SO
0% [LACT] L1 RENIRIRIA A
1 T8 E =2 32§ 5t g o f 23 « 3T §
D 'g;agE%“g%Eggggé
) R e
2)PU PU PU 5 SPEC2000 FP
3)PU PU .
4) 4 5 edge profiling
) CPU2000 INT 11.3%(perlbmk)
(2)PU 6% CPU2000 FP 10%(ammp)
1) 4% edge profiling
2) PU (
3) PU PU )
(3)PU PU1~PUn
“main”
(4)PU PU Profiling
1 Mahlke S. Using Profile Information to Assist Classic Code
2.4 Optimizations[J]. Software Practice and Experience, 1991, 21(12):
2 1301-1321.
PU ID PU 2 Muth R, Watterson S, Debray S K. Code Specialization Based on
Value Profiling[C]//Proc. of the 7™ International Static Analysis
@ Symposium. 2000.
) 3 Wu Youfeng. Efficient Discovery of Regular Stride Patterns in
Irregular  Programs and Its Use in Compiler Prefetching[C]/
3 . Proceedings of Programming Language Design and Implementation.
IORC edge profiling
2002.
405 MHz 2 .
4 Kruskal J B. On the Shortest Spanning Tree of a Graph and the
1 / Cache 32KB 4MB 2  cache, 256M Traveling Sal Problem[C]/P i f the Ameri
. . ravelin alesman Problem roceedings o e American
Debian Linux 2.4.22 CPU2000 g ¢
- Mathematical Society. 1956: 48-50.
ref / edge profiling



