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Fast Shared Disk Switching Methods on a Hot-Standby System

MASAYA ICHIKAWA,* TAKAAKI HARUNA,* KENTA NINOSE,!
YUZURU MAYAt and HIDEAKI SANPEIt

We propose two high-availability methods which support shorter switching time of the
shared disks in a hot-standby system. The pseudo off-line method traps a device driver call
in each I/O request, then executes the control routine which determines whether it calls the
device driver or not. The control group method classifies the shared disks into a few groups,
and controls the access to all disks in the same group simultaneously. In existing methods,
since they are necessary to issue I/O (Input/Output) for switching shared disks, the switching
time is proportional to the number of the shared disks. Then it takes ten and several seconds
to switch the shared disks and the whole switching time becomes tens of seconds. In the
proposed methods, it is not necessary to issue any 1/O requests, the switching time does not
depend on the number of the shared disks. We implement the proposed methods in Hitachi
HA Booster Pack for AIX", a middleware which boosts system availability. We evaluate HA
Booster, and verify that it takes only 2 or 3 milliseconds constantly to switch the shared
disks, and the whole switching time becomes shorter than twenty seconds in our evaluation
environment.
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Fig.1 Existing high-availability methods.

[ RAREEHRE }

01 0000Oooooo
Table 1 Characteristics of high-availability methods.
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Fig.2 Configuration of a hot-standby system.
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Fig.3 System switching time.
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Fig.4 Shared disk switching operation of the existing
method.
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Fig.6 Control group method.
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Table 3 Comparison of the existing method and the
proposed methods.
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Fig.7 Hot-standby operation of the proposed methods.
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Fig.8 Switching time of the shared disk.
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Fig.9 Evaluation of the system switching time.

gooooooboooobooooobooooolo
ooboooboooo
APO0O0OO00OOOODOOODOOODOOAPODOO
HiRDBOOOOOOOO DBOOOOOODB OO
ooooobooobobooooooobooooooa
gooooboooooooooooboooooooooo
oooO0O0OO0O0O0OO000 HRDBOOOOOOOO
oooooooooooobobobooboooooooOo
oooooooooooooooooooooon
oobooo2o0030000000000o0o0o0o0o0a0n
ooboooooooooobooooboooooooob

7. 0000

gooboooooooooooooooooooon
doooooboooooooobooocoobooooooo
gooooboboooooooboobooooooooo
O0o0oo0o0oooOoOooooI/jooooooooo
ooooobooooooooboboooooooooo
oooooooooooboboooobooooo
vGOOOOOOoooooooooooooooo
gooooOoOooOoOOoOoOoooboooo vGoood
goooobooooooooobooooooooo
oo0ooovGOOOoOOOoooOooooOoooooo
ooooo20000o0ooocoooobooooon
OoooOoooOoooUoovGeGoOoooooiI/oo
O000ooOoooooovGooooooooooo
ooboooob 2030000000000

goboboooboooooooobooooooooo
ooboooobooooboono 20030000000
goboooooooobooooooobbooooboo

goooooooooooooobooooooooo



2486 goooooooo

goooboooooooooooooooooooo
goooobobooooooooooboooooooo
gooooobooooooo

g 0 0 0O

1) Siewiorek, D.P.: Architecture of Fault-Tolerant
Computers, IEEE Computer, Vol.17, No.8,
pp.9-18 (1984).

2) Gray, J. and Siewiorek, D.P.: High-Avail-
ability Computer Systems, IEEE Computer,
Vol.24, No.9, pp.39-48 (1991).

3)y boU0U0ooUoOoUoooUooUooo
00000000 (1988).

4) 000000000000 D0ODODOOoOoOOO
00000000Vol.70, No.1, pp.72-82 (1987).

5) 00000000 UNIXOOOoOooooooo
00 (1994).

6) 0000000000000 UNIXOOOOO
000000000000 DDVol.34, No.b,
pp.1010-1018 (1993).

7) 00000UNIX OUOOOOoOooouoooo
0000000000D-100 Vol.J76-D1, No.1,
pp.31-35 (1993).

8) Chandra, T.D. and Toueg, S.: Unreliable Fail-
ure Detectors for Reliable Distributed Systems,
J. ACM, Vol.43, No.2, pp.225-267 (1996).

9) Bratsberg, Humborstad: Online Scaling in a
Highly Available Database, Proc. 27th VLDB
Conference, Rome, Italy, pp.451-460 (2001).

10) Pedone, F. and Frolund, S.: Pronto: A Fast
Failover Protocol for Off-the Shelf Commercial
Databases, Proc. 19th IEEE Symposium on Re-
liable Distributes Systems, Nurnberg, Germany,
pp-176-185 (2000).

11) Maya, Y. and Ohtsuji, A.: High-Availability
Scheme Using Data Partitioning for Cluster
Systems, IEICE Trans. Inf. Syst., Vol.E82-D,
No.11 pp.1457-1465 (1999).

12) Maya, Y., Isono, S. and Ohtsuji, A.: High-
Availability Scheme for Shared Servers of Clus-
ter Systems Using Commands Transfer, IEICE
Trans. Inf. Syst., Vol.LE83-D, No.5 (2000).

13) 000000000000000000000
go00o0o000obO0ob0bOobObOoobOooD-I1m
Vol.J73.D-1, No.2, pp.235-244 (1990).

14) J.OOOO0ODOO0OODOUOOOOOOOOOOO
00000000000 (1986).

15) 0000o00o00ooooooooooooo
0200000000000 0O0DOO0D0000O0
(1991).

16) 0000000000 200000 OSO0OO
000000Db0OD00O0DOD0OVol.38, No.11,
pp.2251-2261 (1997).

Nov. 2004

17) 00000000 O0ooOoooOoUoOoooOoo
ooo0odbOooooobooooooooooa
00 0 Vol.75, No.9, pp.49-54 (1993).

18) 000U 0OU00ODoOo0ooooUooooo
J0000o0ooooooooogb-1ddVol.J74.D-
I, No.10, pp.729-738 (1991).

19) 00000000000 00000000000
Jo0oooooobOO0o0o0oOoooDb-1mvolJrr-
D-I, No.1, pp.86-93 (1994).

200 00000000 OU0DOO0OUOODOOUOO
goobooooooooooooooooa
0 —HiRDB Version60 00 0 0 O 0 Vol.84, No.9,
pp.5T1-574 (2002).

21) O00O0O0D0OO0O0OO0OUOUOOODAIXOUOOO
O000ooooooo (2002).

(00 150 90 2000)
(0D 16090 3000)

oo ooooooo

197 0000ooOoooooooo
obooo1999 000000000
oooooooooooooooo
gooooooooooooooon
goooboooooooobooboooo
OooooooOouUNIXbooobooooooooo

oo ood

1988 000000000000
gbooooooioooaooon
gooooooocoooooooo
gbooo19soooooaooon
gooooooocoooooooo
gobobooboooooooooobocobooooooon
0000000000 0000000UNIXOOO0O
oooooooo

oo ooooooo
191 000000000000
oooooooooo993000
ooooobooooooooooo
gooooooooooooooon
gooooooooooooooo
oooooobooooboooooooooooooon
ooboog




Vol. 45 No. 11 oooooooooobobooooooooooobooooooooo 2487

oo oooooo

1980 000000000000

gobooooooooocooooon
\ oooooooobooes20000

{' . gbooooocoooganoon gooobooboooobooobooooo
Y gooooooooooozoe01c0O gooooooocoooooooo

gooooboooooooboooobocoooobooooo 0000UNIXOOOO0O0O0oooooo

goboooooooooooooooooobooboobooo

UNIXOOOONASOOOOOOOOoooooom
goboooboooo

oo 00

1991 000000000000
oobooooesooooood
gooooooooooooooon




