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In a workflow management system, appropriate al-
location of activity instances (Als) greatly contributes
to improve its efficiency. We have proposed OXTHAS, a
load-balancing method of scheduling the Als in work-
flow management systems using Web services. The OX-
THAS makes the Als be allocated to appropriate execu-
tors based on the estimation of their processing capac-
ity using execution histories in workflow engines. In
this paper, we propose a failure-aware re-scheduling
methods for the OXTHAS using process timeouts un-
der the network and system failures, and evaluate the
effectiveness of the proposed methods thorough simu-
lations. We demonstrate that methods of adjusting the
estimated processing capacity and timeout duration as
scheduling parameters in each executor are effective
to allocate Als appropriately with holding down the in-
fluence of failures.
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Fig.1 Total processing step of each adjustment method
for time-out step setting
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Fig.2 Queue length transition of the crashed executor

ooosoO0o0oo0oooboO0oooooooobobooooooooon
ooo0oo0o0oOooooOoOooOooD2000000000000
uoboooobooooooboobobooooobobOOoOobooDboOooon
ooooooooooOoooboooooO20000000000DO0
oooooooon

O2000000000000000000CO00D 3000
oo0o000O0000 200000000000000O00O0O0O
Oo0oO0oooOooooOooDoOo 100000000000 10000
ooooooobi100000000C0O0000O0DOOO0OODDO
booboboooboooobooobOoOobOOoOobOooooo
0000 OXTHASOOOOO 2000000000000DOO
obobOoboooooObooOOoOooOoobOo0obOoOOoOoobooooon
O0200000000000000O0COOO0O0O00O0O00O00OO
oobooobobO0o0oobo0oooooooooooooooooon
gbbooboboooooooobooobobooooobooooobooooo
00000000 (00000 00oo0O00oo00O0oO 1030400
oooooOoooooooO0ooo 30o0ooooooooooo
gooooooobooboooooboooboooobooobOooobooo
oooboobooooboooboooooooboboboooboooo
Oo0ooooo0oooooooooobo 20000000000
oooO0O0000O 4000000000000000000C0C0O0O
ooobooooooooobooboooooOOoOoooObOoobooboooDoo
o000 200000000OD0DOOO0OC0OO0ODOOOOOOOOOO
udoooooooooooooo

gooooooo2000000000000000O0DOO
ooboooobooooobooobOooOoObOOO0bOOOoOoOooooon
oooooooooooo

5. 0000
Lie-jieJin00000000OCO0OOOOOOOOOOOOO
goooooooooooooooooobooobooooDoooo
gbboboboboboooboooboooobooooooobooooboooon
0000000000o0o0ooUoUoDooo Eooooooo
boooobooooOOO0O0oboooOOoOoboOobooboOoobooooo

0000000000 Letters Vol. 5, No. 1



0d

DBSJ Letters Vol. 5, No. 1

—— BAEELL

[ failure ] e

45 8- B84 LT YMERARE
' /”’/

¢ WEHREDS |

B4 LTI FEEEH(x100)
N
o

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
BRTYTH(x100)

03:00000000000DO0C0oOoO
OXTHAS O e200000000OO0DOOODO
Fig.3 Time-out number transition of the crashed executor

boboooobobooooboOoboobOobobOobooooooDbOoo
gboooboobooboooooooooooboboboooooooooo
oooooboooboobooooooooooobooboocOobooboooooo
booooobobooboooobooooooooobboooDboon
oooobooooooobooooboboooobOobObooOOoOoDo
OO0 0OKoji Nonobe OO OOOODOODOOOOODOOOODOOO
00000000 0o00oooooOo [ojoooooooooooon
ooo0O0 100000000DoooocoooOooooooo
goooooobooobooboooboooooobbooobooo
uboooboooboooobooooboobooboooboOoobooooDooDo
goooooooobooooobooooooboboboobooobobo
ooooooboooooboboooobOobOoOoooboboooon
booboooodobooboobooooobooooboobooooono
ooooooo
oooooooooooboooooooDODODbObOobObboOon
tboobodoooboooboooboobOobOObOOoOooOoOboOoooo
Ooooooooo0oooooOoOooOooOoooOooooO 110
oobooobooboooboooboobooooooooobooboboobooon
uboobooooooboobooboooooooobooobooon
ooboooobooooooooobooooo
000000000000 OWebOOOOOOOOOOOOO
gbooooooooooobooooooooobobooboOooo
0000000000 oooooOoooooooooo 2100
O000O0O0OWebOOOOOOOOOOOODOOOODOOOOO
oooooooooooooobooobobooon

6. 0000
O00O0O0OWebOOODOOOODOOOOODOOOOODOOOOO
goooboooobooboooooooooboboooooboooo
0000000000000 0000O0O00O WebODOOOOO
0000000000000 0OoODOD0O OXTHASOOOOOO
OO0OooOoOoooXTHASOOOOOOOoOooooooooooo
ooboobOoboobobooobOOobooooooboooboobooooo
00000000 200000000000000O00O00O00OO
gbooboooobooboooboooooobooooooboooon
gbooooobobooooboooooboooooaon
bboooooooooobobobooboobooboooboooo
gobobooooooobobooobooooobobooobboooon
uboobobooodooboooooboooboboboooobobobOooo
ubobOodooooooboooooobboooobooobooboobooOoo
oboooooobooDbOoDbOOOOoooooboobobooDbDO
ooooooobobooboooooooooboboooobooOoOoobooooon
tobooooooooboooooOoo0obooOobooboOoooo
oboooooooooboboooboboobOb0oOobooboOobooo
oooooboooobocoooooooOoobOoooboOoooooon

bobooooobooboooooobooobooboooobooboobooon
ooooooboobOooooooboboooboobooooDbo
gooocoooboobooobooon

[00]

oboooooboboooooobooobobOoOooobOOoOoboboooooD
(16016232)00 0000000000000 CRESTOOODO 21
gocoE0OiOoOoOoOoOoOoOoOOoOoOoOOOOoOOOOoOoOoOn
oboooooooogooo

[0o]

[1] OO0OOD0O00O0000 DigitalXpressOO O . SOAP UDDI
WSDLWebOOOOOOOOODOO OODOO.O0000OO,
2002.

[21 0C000,0000,0000. 000
O000O000. In DEWS2004. OO
2004. 1-12-02.

[3] Neila Ben Lakhal, Takashi Kobayashi, and Haruo
Yokota. Throws: An architecture for highly available
distributed execution of web services compositions. In
Proc. of RIDE WS-ECEG'2004, pp. 103-110. IEEE, Mar
2004.

[4] O0O0OO0,0000,0000.WebOOOOOOOOOOO
0000000000000, 0000 DE2005-46(2005-7),
0ooooogg, Jul. 2005.

[5] O0O0O0,0000,0000.WebOOOOOOOOOOO
gooooboooooboobooboooobbbobooboboooo
OO . DBSJ Letters, Vol. 4, No. 2, pp. 25-28, Sep. 2005.

[6] Workflow Management Coalition. http://www.wfmc.org/.

[7] OOOO0,0000,0000,0000.000000 O
goooobooooooobUo-. obooboooboooo,
1998.

[8] DOOO.WebODOO OO
gooooobbooboo
0ooogg, Jan. 2006.

[9] Li jie Jin, Fabio Casati, Mehmet Sayal, and Ming-Chien
Shan. Load balancing in distributed workflow manage-
ment system. In Proc. of SAC2001, Aug. 2001.

[10] Koji Nonobe and Toshihide Ibaraki. Formulation and
tabu search algorithm for the resource constrained
project scheduling problem. In C.C. Ribeiro and
P. Hansen, editors, Essays and Surveys in Metaheuris-
tics, pp. 557-588. Kluwer Academic Publishers, 2002.

[11] Gregorio Baggio, Jacques Wainer, and Clarence Ellis.
Applying scheduling techniques to minimize the number
of late jobs in workflow systems. In Proc. of SAC2004,
Mar. 2004.

[12] Mor Harchol-Balter, Bianca Schroeder, Nikhil Bansal,
and Mukesh Agrawal. Size-based scheduling to improve
web performance. In Proc. of TOCS2003, May 2003.

oog
oog

O
O

00 00 Hideyuki KATOH
0le60000000000DO1800DO0ODOODODOODOD
goobooobobooobooboobobooo

00 00O Takashi KOBAYASHI

090000000 000000110000000000CO0DO
Ooooo0ooooobob01e0000OO0O00O0O0O0O0O0O0O000DO 14
gobooooooooooooooobooOooboooooooDo
ooooOoooo0o0o0oooooooooACMOO000

00 OO0 Haruo YOKOTA
0550000000000057000000000000000
00000 (@M)0oO0o 60 (0)0D00OD0OODODOODOOODOOO
O0000061(0)0000000D040000000000000
0100000000000000D0 1300000000000
0000000000000 C0O0O0O000000,0000000
O0000000O00DOO0OO0OOOOIEEEDACMOOOO

0000000000 Letters Vol. 5, No. 1



