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Runtime Mirroring System with Low Influence to Other Processes

Y OSHISATO YANAGISAWAT and SHIGERU CHIBAt

Since mirroring a file system to a remote backup server uses several system resources,
scheduling the mirroring process appropriately is not straightforward. The progress-based
regulation is known as a good algorithm for such scheduling. It adjusts the priority of the
mirroring process by monitoring the progress of that process since the progress slows down if
the resource usage of that process conflicts with that of other processes. However, this schedul-
ing algorithm cannot quicly adjust the priority when the system load suddenly changes. This
paper presents a new scheduling algorithm for our mirroring system; it is a hybrid of the
progress based regulation and a traditional algorithm based on resource consumption, in our
case, network resource. This paper also shows that our algorithm could adjust the priority

quicker than previous algorithms.
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Fig.3 Experiment Environment

ooooooooooooo

51 0 00O

g0o0o0o0o0o0ooOoooOoooooDooo0Web
Client 000000D0D0ODOOODOOOOOOOO
OO0O0OO0OO0O00 Web Client 00 httpload 00O
0000000000000000httpload 000
oooO0oooooooooo (o 3)puouoooo
ooooooooooooooooooooooo
oooooooo0ooooooooooooooog
0000000000 0OWeb Client0O CPUO AMD
Athron 1.8GHzOOOOO0OOOOOODO 1GBODO
ooDOoooObooooooSsooOooooooonooono
0000 NetBSD 1.6R 00 Web Client O FreeBSD
47RO000O0

5.2 0000O00O0O0O0O0O0O00OO

00000000000 WebServerJOOOODO
oo0ooo0oOo0oooO0pooooooooooo
OO0 CGlOOOO0oO0O0O0O httplload 00O O OO
goooooooOooOoOoOoOOoOOOOOO cal
oooooooooooooooooooooooo
oo0ooo0ooooooooooooooooooo
ooooooooOooooooooo

o00oo0o0oD4000000000D0O0O00ODOO
00000000 TottottoOOODOOOODOOODOO
0000000000o0o0oo0ooooooooo
gogbooboboboobboobuooboboobono
oo0ooo0ooo0ooo0oooooooooooo
O0000000o0o0o0o0OoUOOnettt0O0O0
000000000 0000000000OhybridO
0000 mbuf0000000O00O0OOOODOOO
progress-based regulation 0 OO0 00O OOpbrO00O
000 progress-based regulation 0 O O O O O noreg
00o0o0o0oo0o0oo0ooUooooooooo
O0oooooooooo



“hybrid" ———
b

e
%m‘fm o m% . 1
100 150 200 250

04 0OO0O0O0OOODD
Fig.4 Ratio at high amount of flowing

000000 progress-based regulation 0 0 0O
000 mbuf 00000000000 OODOOOO
0o00o0oooooooooUoUooooooooog
0000000000 hybridOOOOODOOODOO
ooooooooooooooooooooooo
0000000000 Tottotto D0 OO OOOOO
ooooooo cGloooooooooooooo
00000 D Oprogress-based regulation 0000 O
O0o0ooo0oooooo0ooooooooooog
0000000 progress-based regulation 0 O OO
000o0o0ooo0ooo0ooOoUooooooOoooo
00o0oo0o0ooo0ooo0oUooUoooooooog
progress-based regulation 0000 mbuf 00000
ggbooboboobobobboobuoobooboo
0 00O progress-based regulation D 0000000
o000ooooO0o0oooooooooooooo

53 JO00O0O0OOOOOOOOOOO

oo00ooooo0mbuf0000O0O0OOOOOO
Oo0ooo0oooooOoooooooooooooo
O0o0o0o0ooO0oO0oooooooooooooooog
O000o0o00o0o0oOoO0oOoUOoooooOoooO
00o0ooo0ooo0o0oo0ooooooooooooo
0000000000o00oo0ooooooooooo
gogboooobooboobuooboboobon
0000000 WebServer O0OOD0OO0ODOOO
0000000000 /usr/srce000000 find(1)
O00000oooo0o0o0ooooooOoonD CGILO
0000000 httplload OO0 OOOOODOOOODO

000000 0000000000000 Tot-
totto0 000000000 ODOOOOOODODO CGI
00o0o0o0ooooo00O cGIooooooooooo
O00oooooooooon (%) oooooooo

—6—

-100

-150

200 |

-250

50 100 150 200

05 0000000000

Fig.5 Ratio at low amount of flowing

OO00Onottt000O000O0COOOOOOCDOOO
O000OhybridOOD0O00 mbuf000O000ODOO
000000000 progress-based regulation 0 O
000000mbuf 00000 mbuf 0000000
O0000000000000O0OOnoreg0 0000
oo0ooo0oooOoooooooooooooooo
oooooo
ooooooooOoooooOooooooooo
O0oo0ooo0oooo0ooooooooooooo
Oo0o0o0o0o0oo0oO0oOoOoooOoooooOoO
00o0o0o0ooO0o0oo0oooooooooooo
0000000000000 O0O0O000OhybridOO
0000000O000O0O0OoOoUOoOoOooOoooOoOo
O0000D progress-based regulation 0 00 00O
oo00oo0oo0ooo0oooooooooooo
oo0ooo0oooooo0oooooooooooo
oo0o0ooooooooooooooooo

6. 0 4Ooon

MS-Manner? O progress-based regulation 0 0 O
O0000000oo0oooooooooooooMS-
Manner 00 000000000000 O0O testpoint
0000o000o0o00o0o00o0ooooooooog
gogboobooboobooboboooboobono
oo0ooooOoO0bo0ooo0ooooooooooo
oo0ooo0oo0ooooooooooooooooo
oo0ooooooooooooooooo

A Feedback-driven Proportion Allocator for
Real-Rate Schduling® 000000 CPUDOODOO
00o0o0o0ooo0ooo0ooOoooooooooo
O00000ooO0oOoOo0o0oU00ooooOoOoOooooo
0000000 OSSO UserlandOOOOOOOOO



O0000O0O0000O0000000Userland 00O
gooooooooooboocoooooooboooo
gobooooobooooboocobooooobocooboon
gooobooooooooooooocoooooboooboo
goboooooooboooooob

.. 0DoOoOoOaO

goooboodooooooooooooooono
gooooooooobooooobboooooo
progress-based regulation 0000 mbuf 00000
0000000o00obooobOobOoOonbDgn progress-
based regulation 0000000000 DOOOOOO
gooo0obOOo0ooOoO0oDOoOooOOoOooOoooooo
godooboooooopoooooooooooo
godoooooo0oOoooooooooooboooo
00o0Do0o0oooooo0oooooooooog

g o 0O 0O

1) Netbsd lfsv2. ftp://ftp.jp.netbsd.org/
pub/NetBSD/NetBSD-release-1-6/src/sys/ufs/
1fs/R/,EADME.

2) John R. Douceur and William J. Bolosky.
Progress-based regulation of low-importance
processes. In Proceedings of the seventeenth
ACM symposium on Operating systems prin-
ciples, pages 247-260. ACM Press, 1999.

3) Maurice J.Bach. UNIXOOUOOOOO. OO
oooooo, 1991.

4) Mendel Rosenblum and John K. Ouster-
hout. The design and implementation of a log-
structured file system. ACM Transactions on
Computer Systems (TOCS), 10(1):26-52, 1992.

5) David C. Steere, Ashvin Goel, Joshua Gru-
enberg, Dylan McNamee, Calton Pu, and
Jonathan Walpole. A feedback-driven propor-
tion allocator for real-rate scheduling. In Op-
erating Systems Design and Implementation,
pages 145-158, 1999.




