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Hiroshi Yamada Kenji Kono

Idle resources can be exploited not only to run important local tasks such as data replication and virus checking, but also to make
contributions to society by participating in open computing projects like SETI@home. When executing background processes to
utilize such valuable idle resources, we need to explicitly control them so that the user will not be discouraged from exploiting idle
resources by foreground performance degradation. Unfortunately, common priority based schedulers lack such explicit execution
control. In this paper, we argue that we can reasonably detect resource contention between foreground and background processes
and properly control background process execution at the user-level. We infer the existence of resource contention from the
approximated resource shares of background processes. To show that our system effectively avoids the performance degradation
of foreground activities, we implemented the prototype on Solaris 10 and conducted some experiments. Our prototype keeps the
increase in foreground execution time due to background processes below 16.9%, or much lower in most of our experiments.
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K20b) &0, 2y b 7—27IcBILTIE, R
ZHVERVWEA, FG 70t A DETRREIZ, BE
¥145% BT 5. oL, REEELAW2
¢, EIl TIZ FG 70 x A DETE—OREMIZ 5.7%
PUFIZ, IPD T 6.1% AT E%%. 2y b7—72
RV F2—I DEBRTIE, TARAIRVF2—ID
EELIZERY, IPD DAHPEI LR35 EBG T
a2+ 2 DFETR/IZE . 23, EOD2FG 7’1
AR THTCICBG 7R A2 ETFTTERNIE
IEET 3, BN TIHIESEIEICE LR 2 & <
T2DT, BRVERREIZHZICHD22DST,
BG 70 AMEIE LRI B Z L0355 B,

62 NIVRARVFI—Y

EEORIL T COREEBOEINEEZ IS 572
DI, E7 7V r— a vofziT- 7=,

6.2.1 SETI@home

SETI@home[1] % BG # A7 & L THIFIL 7228
5, [FERHC FG ¥ A 7 % S8 L CHEITRR 2 3HA L
7z. SETI@home i PC 7'V vy F7 U r—>a v
D—DT, BEEEEDT— 7 20570 s 5
LTHD, FG ¥ A7 £ LT fft-wsdom, make,
pcregrep ZHE L 7z, fft-wsdom ¥ 7—VY x
EHaEfTH CPUNY Y F¥ R 7, make i Apache
222Dav 34 V%479, pcregrep & Linux 2.6.16
DY =AY Y =P LIFEINI LTI 2 HT.

RREM3ICTT, BRLD, REWBEIFG ¥ 2
I DNRT —2v A% LB M2 2h5 SETI@home
EEFTL T 300507 %, SETI@home & CPU /N
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fftw-wisdom make peregrep
[Alone ZER EIPD ELow Prio.

3: BG # A7 % SETI@home M & & DFEHR
DY RIRITHB7D, fft-wsdom ~NDFLEHS

KEW, 2070, REEEZHVRVE, fft-wsdom

DETRE-NIIA 12% BINT 5. REBEEZ A2
&, ZOBEME31%UTERS, £z, REEHE
ZHAWS L, make DETRHMBRAT 3.1% B
T3, ZNidmake D70k ZAERKIC & B IREHME
DA =N~y FThHBLEZONS,
6.2.2 fsck

RIZ, BG Y A7 % fsck & L CTIREMEHE » BiE
¥ FGYAZBHIMiL AL s S56 L, M
HEOETHBZSRILZ, 22T, fsck B8F xvy
IBRTDTAAIEFGIRIBT IXRAT BT 4
A7 3RA—TH 5.

EREK4ICRT, BRLD, REEBHEIEG ¥
R DN =2V AEEMZ RS fsck 2HE
TLTW2D0b» 3, fsck B3F4RAINNT VR
SRV THBID, ACTFAARAINYY RFRIT
® 5% pcregrep “"DHENKE {, EfTHMIZIZ
E6fELhoTw3, REMEEZAV2L, ENT
FRATD 13.5%, IPD TIX 3.3% DML 3,
6.2.3 scp

FG, BG¥ A7 % scp &L, v b7 —78E
PITOT7 TV —vavicBL T ERRZTo 7.
Z D scp 3FA—® Linux 2.6.16 DY — AV Y —%
BAEAMICaE—F2%, REBRTIZ, BGYAIHE
2EAI RS, MHEDOETREZHEL 72,

BRERSICRT, BRLD, REEHESFG ¥
AT DINT =<V AGLEMZeH S BG YR
D scp ZEMTLTRBZ Lbh s, REEER
HAwkwi, FG ¥ A7 OFETRRIZRKTH S 1%
tisd, REEEEZAVZ L, EHNTIRFGY A7 D
FETHEIMZRARTS 16.9%, IPD TIX6.7% L7525,
BGYRIDB4-DLE, REMELZHAV3 L BG
YA OETRKEPEL hoTWw3, Zhiz, fho
RRED Ry F =78, $havt—%Dn/—F
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fftw-wisdom make pcregrep
BAlone ZEN BIPD ELow Prio,

FG execution time

Normalized Increase in Execution Time

pcregrep

PNl 1P & Low Prio.
BG execution time

X 4: BG 7’0t A% fsck D & XFDRER

Normalized Execution Time

BAlone AEI E@IPD ELow Prio.
FG execution time

X 5:FG % X7, BG ¥ A7 H

TDT 4 A7 10 DEEWRERTHZ EEZ 5N 5,

7 FEH

AT, FG YR D7 3 —2 v A%
A BG IR RETTIMEEIRE L 72, 1R
RKHEIZ, 0S27u7740T% 70— 7%
BAeT, 2—=FL_IV»5BGYARAZ EEG YRV
LRI TEFERAERET . BT a L, v
FNE2HAVTBG ¥ 27 DBiIfE% {1 L TFG ¥ X
JICERZES. REWED 70 b ¥4 7% Solaris
bicEEL, EBREToREIA, FGY R DN
74— A% EMZ oD, BGYARIZETL
TWLahbprot, 5%, o 0S EcoBak
BHEPDITFETH 3,

EE 3

[1] Korpela, E., Werthimer, D., Anderson, D., Cobb, J. and Lebof-
sky, M.: SETI@HOME-Massively Distributed Computing for
SETI, IEEE Computing in Science and Engineering, Vol. 3,
No. 1, pp. 78-83 (2001).

[2] Larson, S. M., Snow, C. D., Shirts, M. and Pande, V. S.: Fold-
ing@Home and Genome@Home: Using distributed comput-
ing to tackle previously intractable problems in computational
biology, Computational Genomics (2002).

[3] Eggert, L. and Touch, J. D.: Idletime Scheduling with Pre-
emption Intervals, Proceedings of the 20th ACM Symposium
on Operating Systems Principles, pp. 249-262 (2005).

[4

(5

[6

[7

[8

[9

[10

[11

[12

Normalized Execution Time
N
>

%
10 /
w7 B

]

1

=

—

]

]

— 162 —

% H

1BGProcess 2 BG Processes
DAlone AEN EIPD ELow Prio.

BG execution time
scp DL EFDFR

Lumb, C. R., Schindler, J., Ganger, G. R. and Nagle, D. E.:
Towards Higher Disk Head Utilization: Extracting Free Band-
width From Busy Disk Drives, Proceedings of the 4th Sym-
posium on Operating System Design and Implementation, pp.
87-102 (2000).

Lumb, C. R., Schindler, J. and Ganger, G. R.: Freeblock
Scheduling Outside of Disk Firmware, Proceedings of the
1th Symposium on File and Storage Technologies, pp. 10-22
(2002).

Venkataramani, A., Kokku, R. and Dahlin, M.: TCP Nice: A
Mechanism for Background Transfers, Proceedings of the 5th
USENIX Symposium on Operating System Design and Imple-
mentation, pp. 329-344 (2002).

Douceur, J. R. and Bolosky, W. J.: Progress-based regula-
tion of low-importance processes, Proceedings of the 17th
ACM Symposium on Operating Systems Principles, pp. 247—
260 (1999).

Litzkow, M. J., Livny, M. and Mutka, M. W.: Condor - A
Hunter of Idle Workstations, Proceedings of the 8th Interna-
tional Conference on Distributed Computing Systems, pp. 104—
111 (1988).

Phillip Krueger and Rohit Chawla: The Stealth Distributed
Scheduler, Proceedings of the 11th International Conference
on Distributed Computing Systems, pp. 336-343 (1991).

Cantrill, B., Shapiro, M. W. and Leventhal, A. H.: Dynamic
Instrumentation of Production Systems, Proceedings of the
USENIX Annual Technical Conference, pp. 15-28 (2004).

Apple - Mac OS X Leopard - Developer Tools - Instru-
ments: Apple - Mac OS X Leopard - Developer Tools
- Instruments. http://www.apple.com/macosx/
developertools/instruments.html.

4 BG Processes

Linux Technology Center : Welcome: Kprobe.
sourceware.org/systemtap/kprobes/.
Moore, R. J.: A Universal Dynamic Trace for Linux and other
Operating Systems, Proceedings of the FREENIX Track: 2001
USENIX Annual Technical Conference, pp. 297-308 (2001).

http://





