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A Speedup Technique with Scheduler
Using Process Execution Information

SHUGO OcawA™t and KEI HIRAKIt

Major operating system does not avoid resource conflicts between threads on SMT archi-
tecture which runs more than one thread simultaneously in the same processors, then the
performance fall occurred. In this paper, we propose the method which reduce the frequency
of cache conflicts on processors using execution information from performance counters and
use it for scheduling. We implement this method to Linux kernel and evaluate it, and we ex-
periment on the behavior of scheduler and processes. By this experiment, we tell the behavior
of scheduler in performance fall from resource conflict, the effect of our method in scheduler,
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and the problem to be solved in process scheduling using execution information.
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Fig.1 Performance monitoring counter sampling points.
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Fig.2 Example of bitmap which expresses process
affinity.
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Fig.3 Data structure for finding low affinity process.

goboooooooobooooooouooooboooo
gboooboooboooobooboooooboooooooo
gobooooooooboobooooooboooooo
goboooooooooocoooooooobooo
gbobooOoooooooooocooooooobooo
gooooboooooooooooobboooobooon
goooooooooooooooooooooo
ooooooooooooooooooooooooo
3.2 00000000000
goobooooooooooooboooooooon
goboooooooobooooooouoooobooo
goboooooooooooocoooooooboooo
gobooooooooooobooooooooboooo
joooooooooooooooooooooooo
gobooooooooooooooooooooon
goooooooooboooobooooooDbooboo
goooobooooooooooooooobooo
goboooboooooooboooooooooooa
ooooooooooooooboooooooooon
goboooooouooobooocboOooooooOobooo
gooooobooooooobooboooboobooooooon
3.3 UOO0OoOooooooooooon
oobooooooooooooooooooooon
gobooooooooboooooooooooboooo
goooooooooboooooooooobooo
gooooooooooboooboooooobooDoboo
gooooooooobooobbooooooDbooboo
gooboooodobobooooo 3boooaod
gbooooobooobooboooooooooooaoo
gobooooooooboooooooooooboooo
gooobooooooooobooboooooooooo
obood

34 0OOOOOOOOOODOO
gobooooooooooooooooooooon
goooooooooboooooooooboooo
goooooooooooooooooooooooo



164 gooooooooooooooooboooooo

OO0 Linux260000000000000000
goboooooboboooooooooooo

Linix 26 0000000000000000C0CO
g20000000o0ooocobobocooooooon
gooobooooooobooooooooonoooon
goooboooooooooooooobooooooo
goooooooooooooobooobooooooo
gooobobooooooobooboooooooooon
gooooboooooooooooobooooooon
gbodoooooooboooobooboo20000000
OO0000000O0D0O00O0 epochO0O0O0OO0OOO
gooooooooooooooooboooooooo
gooooboooooobooooooooooooon
OO000000O0000000000000 epochO
ooooooooooobobOOobOO0o0o00o0o0o0o0oao

O000000O000O0O00O0 epochOOOOOO
goooboooooboooboooooboboobooDo
OOO00OepochOOO0O00OO0DOOOOOOOOOO
gooobobooooooooooocoooooooon
OO0 epochDOOO0O0OOOOOODOOODOODOO
uoboooobooooboocoooooooboooonon

4. JO0O0OO0oOOoOoog

goo0ooooboooboboooboobobooono
0000 LnuxOOOODOOODOOODODOOODOO
00000000 oOobOoOoDooOooDoOobooooo
dooboooooooooocpubnDOOO 2000
gogoboooboboobobboobobooon
e CPUOIntel Xeon2.80GHz x 20L2 Cache
512 KBO
e Memory[ 1 GBytes
e OSO Linux 2.6.3
4.1 O0O00O0OO0OOOO
goo0o0oo0obooobobooobooobobooono
00o000o0Oo0o0obOOo0obOOooboooOoobooo
00000000 bOO000obOoOoOoobooOoooDoo
Jo00o0ooO0ooDOoO0obOooboOoboooooooo
goboboooboobooboobboboobooo
gobooboboobobooooboobobo 2000
gbooboboobobobobobobooo o400
goob0o10b0booboooobooooooboooo
goooobooobooboooboooboooo
go0o0oo00obO0o0obooDooboooooooooo
Jo0o00doo00oobOooobooDoobooooooooo
0000 4900 x4900 00 00000OO0O0ODODOO
000 4x1400000000000000000

Aug. 2005
A B
00 @moo
L0 amon |
00 zmo0o

OO0 * Zmoo

T H L L ]
] o
JawsieLt- ERLI=ALYRESS
751 FTORYLTTHE
04 O00DOOOOODOOO
Fig.4 Behavior of matrix multiplication program.
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Fig.5 Execution time of matrix multiplication program.
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Fig.6 Execution time of matrix program in each test.
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Fig.7 Number of cache miss in matrix program.
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100%
80% | 128.0% [
60% —16.1% 625%  |O#IEdE)
O $IEGEE)
4% T |mHE®
20% — 36.8%
55.9% 0.7%

0%
HE(E) BN UE)
09 OO0OoOOooOOooDoooooo
Fig.9 Accuracy in thread affinity judgement.
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running threads.

()] 2

D&

)
P CPUDBRYF 21— -
TR BHMEET

011 OO0oO0O0oO0ooOooooooooooooooooooD
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Fig. 13 Pairs of threads running simultaneously on a
CPU.
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