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Applying Control Charts to Detection of
Performance Anomaly Symptoms in
Web Applications

Satosur IwaTat! and Kenji Konofl:2

Performance anomaly is becoming a serious problem in web applications. To
prevent performance anomaly, it is useful to detect a symptom of performance
anomaly to proactively take action against it. Unfortunately, a symptom of
performance anomaly is a slight change in processing time in a web applica-
tion. Thus it is difficult to detect the symptoms without being confused by
natural fluctuations in processing time. In this paper, we apply control charts,
a statistical method to detect deviations from the standard quality of products,
to detecting symptoms of performance anomaly. In applying control charts, we

devise some means to improve detection accuracy and gain useful information
for debugging performance anomaly. To demonstrate the usefulness of control
charts, we conducted case studies with RUB4S, an auction site modeled after
ebay.com. Control charts detected some symptoms of performance anomaly:
(1) the increase in processing time due to inappropriate design of database
index, and (2) the increase in processing time due to improper setting of per-
formance parameters. We confirmed that the detected anomalies can be fixed
by modifying database design and performance parameters.

1. Oooano

oooooboboooooooooboooobooOooooooobooboOooboOooooboooDbon
gooooboooooooooooobooooooobOooOoooobooboooooooDoboo
goooooooooooOoOoOoOOOOOOODOOODODODOOOODOOOOO0 Service
Level Agreement0 SLAOOOOOO0OOOOOOOOOOOOOOOOOOOOOOOO
gooooooooooooooooooboooooobooooboooobooooooDoboo
gooooooooooooooooooooobooooOo0oooooboooooooooDoon
goooooooooooooooooooboooooooboooboooobooooDoo
goooobooooboooooooboooooobooboooooobOboooooDooboooDbboOooDo
goooooooooooooobooooooooobooooooooboobogooDoo
goboooobooobooooboooooo

gooooooboooooooobooooooboooboooooboooooooDoDo
goooboooooooooooooooobooooooooooooooooooonoa
gooooboooooooboooooobooboobooooOoboooooooooooooboonoa
goooboboodoooooodooboooobobooOooooboooooobbooooooboo
gboboobooooooooboooobooooboooobobo0oobouooOoooboono
ooooooboooooooooboooooobooooobooboOooobobooooooboo
booobooobooooobooooboooOoOooOoOobOoOoboOobOboUOooOoOoboboODo
gobooooooobo

t1o00o0ooo

Keio University
t20000000000000000OOOO

Japan Science and Technology Agencyd JSTU/CREST

(© 2010 Information Processing Society of Japan



222 0O0OO0OO0OO0OO0OO0OO0OO0O0OOOOOOOO0OO0O0O0OOO0COO40

gooooobooboooooooooooooobooobooobooobooooobbOoo
gooooboooooboooooooooooobooboobo0oooobooboooooooDon
gooobooodoobooooooobooboooooboobooooooooooooooonoa
goboooboboooooooooooobooooooobooooooooboooooboooo
gooooooooooooboooooboobooooooboobooooobocobOoooooboo
oono

gobobooboooooooobooooooOoboooooobooboboobOOoOoOooOooobooboo
goboboooooooooobcooooboobooboooobOoOooooobOboOoOooooboo
00000000000000000000000000Y00000000000000
goooobooooooooooooooooooooboooooooboOoboOoooooooDooboo
gboooboooooboooboooobooooboooboOoboobooOooOooobooDo
gbooobooobooooboooobooobooboooboooboOobDOoOoboOooboOoonoo
gooooooooooobooooooboobooooobooooooobooooooooDooo
gooooboooooooooooobooboooooobooboOoooooboooooooooDoobooo
gooooooooooooooobooooooooboboo0ooooobooboOoooooboo
goboboooooooooooooobooooobboooobooooooboooooDoboo
goooooooooooooooboooooooboboooooobooobooooooDboo
goooobooooooooobooooooooobooboooooobooboooooooDooboOoo
goooooooooooooooboooooooboboooooboobooooooooDboo
goooobooooooooobooooooboobobobooOobOoooooobooooDboboboo
0000?00000000000000000000000000000000000
gobodooooooooobooooboooo

gobobooodoooooboooooboooboobooboOoboOoooooooboOoOoooDoonoa
goooboboooooobooobooooooobooooooooboOoooooboOooobooboo
gooooboooodooooooooooooooboboooooboboooooobobooo
goooobooooooooooooboooOooooOoOoOoOOoUoOoOoObCcOoOooooObOoo
goobooooooooboooobooooooobooobooboboooooboobooooDbonoo
gobooooboooooooooooooobobooobooobooobooooDoOoOobOoOobooOoo
gooooooooooooooooooooobooOoboOoooooOooOooooDoobonoo
gooooooooooooooooooboooooooboboOooooooOoooooOoboo
goboooooooooooooooooooooooboooo0ooooooo 2000

000000000 00oDO0ooOoooooog Vol 3 No.o3  221-234 (Sep. 2010)

gooobooooobooooooobooooobooboo
goooooooooboooooooooobooboooobooobooboobobOoo
2000000000001 0000000O000O0O0OO00OOOOOOOOOOODOCOO0
oooooooboooobooooooooobOOobo40000000000000000O0O
gbobooboobooooobooooboooooboooboOoooOobOOobobooDOoOoboOoDO
gbooobooobooooo 1oo0ooooooooooboobooobOobooooooDo
goboodoooboooooboooobooooooobbooOobOOoOobOoooDbOOobbOOouoDOoO
gobooooooooboooobooooOooboboOoOoOOoOobooOoOoOoDboo
goooooooooooooo eBay.c0m3)DDDDDDDDDDDDDDDDDDD
000000 RUBISY 0000000000 O0O0OOOOOOOOOOOOOOOOOOO
OooO0O0OD0O0O0O0 RUBISODOOOOOO0O0O0400000000000000000
0000o0()ooooU0oU0o0oo0ooOU00UU0UDOUO0OO0DO0DLODOUDUODOOO
0000000000000 000O00000()Uo0DbD0oUDDULOUOOOoOoOO
gboooobooooooboooooooooobooooobooocobOOoOoboOoDbOoOooOoDo
0000()DO0000000000000000O00D0O0000O0O0O0O(@R)UOO
000000000 ApacheO KeepAlive D0 OO0 0OUOOOOOOODOOODOOOOO
JBoss U maxThreads D0 000000000000 OCOO0DOOOO
goooobooooboobooobooobooboobooooboboobooDbo 300Do
gobobiooooooboboooooo0ooooo0ooooo0oooooobooooDoo
goboboooooooooooboobooooboobooooobboooobooOo2000D0DOO
gooobooooooooobooodooboooooobooooooooooooooooboonoa
gobobooodooooooobooboooooboooooboooo3oooboooooooo
gooooobooooooooooboooooobooboooOooboooobOoobooboOooDon
gobodobooooooooboooooooooboooobooobooOooonn
gob20000000000C0O030000000000OOOO0OOOOOOODOOO
oooooooooooooOoboooOo0ooooooooOoOoOobobObOb000 4000000
RUBISOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 5000
goboobooooobooooobooooOoobOouoboOobobo eobooOoOOODO
ooboooo robobooooooooa

(© 2010 Information Processing Society of Japan



223 0O0OO0O0OO0OO0OO0OO0OO0O0OOOOOOOO0OO0O0O0OOO0COO40

2.0 0O O

goboodooooooooooooobooooooboooooboooooboooonosa
goboooooooooo
goboooooooooboooooooooooooOoboO0obObOoOoOboOboOoOooDoo
goooboooodoooooooooooooooboboOoooooOoooOoooooboobooa
goboooooooboooobooobooboooo
gooobooooooobooboooooboboOooOoOoOoobooDOOobOOooOoOooboooooboo
goooobooboooooooooobocooooboOooooooooooDobOoooooDoon
goooobooooooooobooobooooooobooOoboOoooooboobocOoobooobooOoOooo
goboooooooboooooooooobooooooobooboooboboOoobooooDooo
goooooooboooooooooboooooboooooOooooooocooooooboo
goooooooooooooooooooooooooobooooooooobooooboo
goooooooooooooooooooooooooooooooobooooobooo
goooooooooooon
gooooooooooboooooboboooooobobooooobobooooDboo
gooooooooobooobooooooobooooooboooboooooobooooooDoboo
goooooooooooobooooooooooooboooooboooboooooDoo
goooooooboooooooobooooobooooooooobooooooDooDObOoo
gooooooooooooboooooooobooboooooooooobooooooObo
gobodooooboooobooooooobooooooooooobooooooon
100000000000 0O000O000O0O00OO00ODOOODOODOOODOOODOO
oooobooooooooobobooooooooooboooob10bo000oobooOo0oobo

€ 2L

£ It

% ———————————————————————————————————————— LEEERRRS
g CYYE

R R THEBERFH
)

Y

@

AvhES
01 0oooo
Fig.1 Example of a control chart.
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Fig.2 Average of request processing time.
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Fig.3 Control charts used in this paper.
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Fig.4 A typical scenario for applying control charts.
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Table 1 Result of control charts when the number of clients is 300.
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Fig.7 AboutMe-Maximum control charts when increasing the number of clients from 200 to 300.
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Table 2 Result of control charts when the number of clients is 400.
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Table 3 Result of control charts when increasing the number of clients from 400 to 500.
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Fig.8 RegisterUser-Minimum control chart which raised warnings against for normal behavior
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