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Elicitation Method for Web Application Models
Based on Dynamic Analysis

MARI ABE,ttt KENTAROU FUKUDA,* MASAHIRO HORI,
HipEKI TA1,+ TAKASHI NEROME," KOUICHI ONOf
and YOSHIO OHNOft

Web application development using an MVC-based Web application model improves effi-
ciency and reusability when restructuring an existing Web application. However it is difficult
to clarify the whole behavior of a Web application only with analysis of the server-side re-
sources. We propose a method for eliciting an MVC-based Web application model clarifying
the behavior of the application by using dynamic analysis focusing on the HTTP information
exchanges. We experimented with eliciting models from actual Web applications. The results
show that it is possible to elicit models that express the behavior of Web applications by using
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the proposed method.
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Table 1 Correspondence of MVC and proposed system.
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Fig.4 Extraction of design templates based on the difference algorithm and contents abstraction.
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Fig.5 Web application model elicitation tool.
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Table 4 Contents of an experiment and whether proposed
method is used.
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requirement definitions.
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Fig.11 Percentage of requirement accomplished.

gooboooooooooooboooo uRrIoooo
gobooooooooobocooooooobobooooo
gboooobooooooooooocoooooboooo
gobooooobooooobooocooooooooo
gobooooooooooboboooooooboooo
goood
oooooooooooooooB,O0OOOOO
gooobooobOo0obooOo urIODOOOOOOO
goboooooooboooboooooooooooo
gbobooooooooobodoooooooobooa
goooooobooooooooooooooood
oooooUoOoooUoOo/ooooooooooooo
gobooooboooooooboOoooobooboooo
goooooobooooooboooooboobobooo
0Oe«O000c0000000OCO0DODOOOOOODBOO
gbobooOoooooooooobooooooooboooo
gooooboooooo s
O00000ooooooooooo0 WebODO
goboooooooooboooooooooooa
goboooooooooboooooooobooood
gobooooooobooboooooboooobobooooa
gobooooooooooooboooouooooboooo
goooooboooo 11
ooboboooboooooooobooooooooo
gbooboooooooboooobooo smaooa
gobooooobooooooooooooooooo
gooooooooooboooooooooobonoo
goooooooobooooooobooooooonoo
gboooobooooooooooooooooood
gobooooooooobooooooooooooa
goboooooooobooooooooooOoooo
000000000000 a0d0eOOO0OO0ODOO
goooo9oboboooOoobocOooooooooboooboo
goboooooobooooooboooooboooboooo
goboooooooooooocboooooooboo
gooooooooooboooboooooDbonoo
00o0ooooooOWebOOOOOOOODOOOO



692 goooooooo

o

) By
30 By
zz S Qy O£k
s Qr O E7)LHEER/ A%
s [ES
10
0

FALY ’REFEZE ALY REFE ALY BXFE
*oo4viavd BRIR TYr—k

012 OgO00OO0OO0OO0OO0O0O
Fig.12 Time spent for model design.

HTMLOOOOO0OO0OO0O0O0O0O0O0000000 URI
goooboooooobooooobooooooooo
ooooooboocooboooooo
goooOoooooobooboooi120000000
gooobooooooooboooboooonoooo
000000000000 /Oo00 20000000
gooobooooooooooooobooboooooo
go3tooboooooooooobobooooboooooon
goooboooodobooooooobooooooa
oooo0o/o0oo0oooooooooooo
00000000000Oo00oooooooO 40%0
goooooooooooooooboooboooooo
O0000o0o0ooooUoooooo 20%00
oooooo
OooOO0OO0000O0O0000000D0000Web
gooobooooooooboooooooobooooon
goooboboooooooobooobobooooooo
goboooobooooboooooo

4. O 0O O

0000O0O0OWebOODDOOOOOOODOOODO
HITPOOOODOOODOOODOOOOOOOO
000000O0OMVCOOOOOOO00OD0OO0000
000000000000000000000000
00000WebOODOOOOOODOOODOOODOOD
0000000000000000000000000

0000000000000 0000000000
000000000000000000000000
0000000000D00000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000 000000000o0ooo
0000000000000

00000000000000000000000
000000000000000000000000
000000000000000000000000

Mar. 2005
aooo

g o0 0 0O

1) Singh, I., Stearns, B., Johnson, M. and
Enterprise Team: Designing Enterprise Appli-
cations with the J2EE Platform, 2nd Edition,
Addison-Wesley (2002).

2) Apache Software Foundation: Jakarta Struts
Web Application Framework.
http://jakarta.apache.org/struts/

3) Apache Software Foundation: Jakarta Turbine
Web Application Framework.
http://jakarta.apache.org/turbine/

4) D0000000O0OWebOOOOOOODOO
goodobooobobooobooboooooboo
OooobobopoobooOoOoO0O0OO 20030pp.33-40,
0o0ooo (2003).

5) 0 0O0000O0O0O0DOOO0OO0O00O WebOO
000000DO0o000obooOoboOonvVol.4s,
No.1, pp.16-21 (2004).

6) Fraternali, P. and Paolini, P.: Model-driven
development of Web applications: The Au-
toweb system, ACM Trans. Inf. Syst., Vol.18,
No.4, pp.323-382 (2000).

7) 00000000000 WebOOOOOOOO
gbdboooboooobooboboboobo
000000000000 SE-143-007, pp.45-52
(2003).

8) U UDUOO0OOOOODUDOUO DOoOoO
000000 WebODOODOODOOOOODOOD
00000000000 0Vol.44, No.6, pp.1498—
1508 (2003).

9) Tilley, S. and Huang, S.: Evaluating the Re-
verse Engineering Capabilities of Web Tools for
Understanding Site Content and Structure: A
Case Study, Proc. 23rd ICSE 2001, pp.514-523
(2001).

10) Antoniol, G., Canfora, G., Casazza, G. and
Lucia, A.D.: Web Site Reengineering Using
RMM, Proc. 2nd International Workshop on
Web Site Evolution (2000).

11) Hassan, A.E. and Holt, R.C.: A Visual Archi-
tectural Approach to Maintaining Web Appli-
cations, Software Visualization: From Theory
to Practice, Kluwer Academic Pub. (2003).

12) Han, M., Hofmeister, C. and Nord, R.L.: Re-
constructing Software Architecture for J2EE
Web Applications, Proc. 10th WCRE 03,
pp.67-79 (2003).

13) Conallen, J.: Modeling Web Application Ar-
chitectures with UML, Comm. ACM, Vol.42,
No.10, pp.63-70 (1999).

14) Salah, M. and Mancoridis, S.: Toward an En-
vironment for Comprehending Distributed Sys-



Vol. 46 No. 3

tems, Proc.10th WCRE 08, pp.238-247 (2003).
15) Conallen, J.: Building Web Applications with
UML, 2nd Edition, Addison-Wesley (2002).
16) 0000000000000 OOO0oOoOon
00000000000 WebODOOOOOODO
O00D00ooooooooooooooo 200

000000 pp.546-550 (2003).

17) Fukuda, K., Takagi, H., Maeda, J. and
Asakawa, C.: Layout Group Extraction from
Web Content for Effective Adaptation, IBM
Research Report (RT0493) (2002).

18) Lindholm, T.. A 3-way merging algorithm
for synchronizing ordered trees — The 3DM
merging and differencing tool for XML, Mas-
ter’s thesis, Dept. of Computer Science,
Helsinki University of Technology (2001).
http://www.cs.hut.fi/"ctl/3dm/

19) W3C Recommendation: XML Path Language
(XPath) Version 1.0 (1999).
http://www.w3.org/TR/xpath

20) Fukuda, K., Takagi, H., Maeda, J. and
Asakawa, C.: An assist method for realizing
a Web page structure for blind people, Proc.
UAHCI 2003, pp.960-964 (2003).

21) Eclipse Foundation: Eclipse Platform.
http://www.eclipse.org/

22) NetResults Corporation: WebVCR.
http://www.netresultscorp.com/

(00160 60 21000)
(0017010 7000)

oo ooooooo

00 1200000000000
gooooooooooooooo
oobooooooooobooooo
goooooooooooooooo
gooooooocoooooooon
OOWebOOOOOODOOODOOOOOOOOOO
uooboooobooooooo

ooboooooooo

o0 1200000000000
@ gooooooocoooooooo
e gooooooooooooooon

‘@. oboooooooooboooooon
< 00000000 WebODODOOO

goooooooooDooODOOO000ooomooon

goooooooooooooooooooboooooo

ooooo0o0O0 webOOOOOOOOOOOOOOOOOO 693

O ooooooon
ooooooooooooooo
gboooooobobooooo
ooooooobooooogoon
. gooooooooobo 1500
- OO0D0O00000000000Web
ooboooocoooooobooooooooooon
goooooboooboooooboobo400090000
gooooOooooooooooooACMOOOOO

oo ooooooo

oo9bOoOOOOboOoOooooon
oooooooooooooooon
ooboooooooooooooon
gooooooooooooooo
gooooooooooooooon
oobodooboobooooboooooog

ooo oooooo

oggboooooooooooo
goooooooooooooon
gboboboooocboooooooo
O0000000D0000WebOO
gooboboooooooooobooo

o ooooooo

oooooooobooocooooo
gooooooooooo 2000
400000000000O0000
goooooooedononoooOoOn
goooobooooooooooo
gooooooooooooobooboooooooo
goooboobooooooooooooooooon
O000O0OO0O0O0O0OOO0OIEEE-CSODACMOOOO0O

00 ooooooo

o0 4800000000000
gooooooooooooooon
0000000 450000000
gboooooboooboooooooo
goooooocooooobooooo
gobooooooooooooboooooboooooon
gooobooooooooooboooooooboooo
O0O0O0O0C0OOO0OOOOIEEE-CSOACMOOOOO



