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A Web Application based on On-demand Aspect Weaving

Y OSHIKI SATO," MICHIAKI TATSUBORItT and SHIGERU CHIBAT

It is desirable that a web application is customized for the preference of clients or the
execution environment. This paper presents an implementation technique that makes web
application change its behavior for efficiency on demand by generating programss specific to
each user, using the tool named Wool we developed. Wool composes aspects with a running
program. With Wool, programmers can describe the specific operations as the aspect sepa-
rately from the program of a web application. Furthermore, they can compose this aspect
with the web application with no downtime.

1. 04Odoan

00,B2B,B2cO000000DOO00OO0OOOO0O
0000 WebOOOODODODOODO WebOUOOOO
gooooOoOooooOooooooO.0ooooooo
OooOoOoOoOoooooooOoDDOO WebOOO
oopoOoooOoO,000D000o,0oooooooo
0,0000,DBO0O,0000000000000
00o0ooodooo,0oo0o0oooogooooo
ooog.

Enterprise JavaBeans (EJB) DD 000000
000000000000 0000Oo EJBOOO
gogobooboooob,boobobooobobooon
0,00000000000000.EJBOOOOO
O0O0oooooog, J2EE (Java2 Enterprise Edi-

t00000000ooooooooo
Graduage School of Information Science and Engineer-
ing, Tokyo Institute of Technology
$++IBMOOODOO0OO
IBM Tokyo Research Laboratory
t11 000000000, CREST
CREST, Japan Science and Technology Corp

tion) 0000,0000000000,0000000
oooooooooooooooooo.boboooo,
000 EJjBO00O0O0bOOo0oOoOobooOobOoOoooo
gooobooooooo,ocooboooooogoo
goooooo,oo0oooboooboooooboo,oon
gooooboboooooooooboobocoooooboooboa
goo.
goooooooocobooooboooobooo,booon
gobooooooooobooooooocooon. oo
g,o0o0ooooboooboobobobbb, 000000000
goboooooobooooboooobooooooo
goooboo,00b0000b000o00ooo
goooooobooo. ob,00bb00bbo0ooo
gobo,b0ooooobobooooooboooooo
U,0booboboooooboooooboooooo
gooooooooooobooboooooooboooo
oo.
gooooobo,b0bo00o0o0o00oboo0oboooooo
000 WebOODOOOOOODODOODOOO,O0O
gooooooooooobooboooooooboooboo
goooobo. ooboooooooooboboobboo



2 ooooooooooo

00,000000000000000,00000
0000000000, 0000000000000
000000000000000000000000,
Oo000O0O0O0O0000000000.000,0
00000000000O00O0O0O0O0O0O0O0O0O0O0
oooooooooo.

0000,0000000,00000000000
000000000000000000000000
000 Wool” 0000, WebO0OOODOODODOODO
000000000000000000000000
000000000. 000000 WebOODODODO
000000000000000,00000000
00000000000000000. WoolO, O
000000000000000000000000
000000000000. Wool DOODOOODOO
00000000000000000000,000
000000000000000000000000
00,000000000000000. 00000
000000000000000000000000
00 ¥ (AOP) 000000 0000000, Wool
000000000000000000000000
00000 000000000000000000
oooo.

0000,00000,000 WebOODOOOOO
00O000000,000 300000000000
000000000000000 WoolDODODO OO
oooOoOoO0OO0OO000.50000000000.

2. 000000000 Web ODDODOOO
ooo

go0ooooooooooooo wWebOOOOD
goboo,0b0o0o0o000oo0o0b0oocoooboooo. O
gobooooboobooo,0oboboco40000000
gooooon.
00000000 (0ooOoUD) ODooo,0o00
goo,00,000b0000000D0000D0.
0000000 (o0oo0o0) ooooooooo
goboooooboooooooobo.
ooooooOoooo (@ooo) ooooooo
goooooocooooob,ooooboooooo.
ooooUoooooo (ouoopoo) ooooog,
goboooooooboooooooboo.
gooo,0ob0ooo0o,00o00b00000o00o00o
goooooooooobooooooooo. oo
ooo0,00000000000000000 Web
Oooooooooooo,wWebOooooOOOOO

goooooo,bocobooooboocgooog.
2.1 OO0O0OOOOOOOO

gooOO0ooooO0o0Doo0n0 WebOOODOOODO
obooooocooooooo. ooo,bocoooon
gooooooooooooooo,ocoooooo,
goooboo,oo0bbooooobooboooooDo
goooooooobooooooob,b0o0o0o0n
goooooooobobo. bbb, o0boooobo
gbooo,00o0ocoobooboooocooobodgon
gobooo,oo0oocobobocoooooboooooo
gboboooooo. boo,000b00000000
gobooooooo,oboocoooooboooooo
gboooooooooobooo,ocoboooooon
goooooooooo,boobocoobooooooo
goboooooooooo,ooooooobo.

gooboooooooooOoObOb,0000000O0
gooooooooooooboobooooooobonbo
goooooo,b0do,bbbbbuooooobo
O0O00. 000, Servlet 00000000000
gboodobooboooooboooooooobooooa
gbooooo. boboboobooocooboobooooo
Oo00, Servlet 0000000000 OOOOOO
00000 getGoodsList() O getAmount() 00O
gooO,0o000o00ooboocooooooboocoooo
gooobooooooooobooboooooooboonoo
0. 0o0,000000000o00boobooboDbo
O updateCart() OO0, 0000000000000
gooooooooobo. bbbobb,0b0oon
gooboooooooooooboooooooooa
goooooooooooboooo. oo,000oon
goboocoooooo,bobocoooooboooooo
gobooo,00b0o0oboocoooooboocoooo
goboocooooobooo,00o00oboooooo
gooooboooooooboooooooooobooboo
ooo.

3. b0oobooooobooobobooooon

g0o0O0o0ooO0oooo0oOooooOog Wool
goboo,b0oooooboocooooooboooooo
go,0b0o00oo0ooocobobocoooooboocoooo
00oooooooooUoooooo (0 1)ooo
oo.ooooooooo,ob, 000000000
gg,b000000000000000000,000
gbooooobooooooooobooooooboo
gobooooooooobooooooboono.ooon
gobooooooooboooooob,b0o0o0o0n



0oo0000oo0O000booo0o000oooo0oO0 WebOOOOOOOOOOOOOO 3

gooboooooooobooocoooooboobooa
gobooooooooooon.

Web
Application gz
| ——

01 0000O00o0oOooOoO0oooooo

Fig.1 A diagram of on-demand weaving
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1: public abstract aspect ResponseCaching {
2 private HashMap cache = new HashMap();
4 private double hitRatio,threshold;

5 abstract pointcut opl();

6: abstract pointcut op2();

7 pointcut caching(String key) : opl() && args(key);
8 String around(String key): caching(key) {

9: if (hitRatio < threshold) return proceed();

10: Key key = Key.createKey(key) ;

11: String result = (String)cache.get(key);
12: if (result == null) {

13: String s = proceed(key);

14: cache.put(key, s); return s;

15: } else { return result; }}

16: pointcut invalidating() : op2()
17:  before(): invalidating() {
18: cache.clear(); }}
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Client c = session.getAttribute("client")
double t = c.getThreshold();

WlAspect azpect = new ResponseCaching(t);
Pointcut cache = reasoning(azpect,c);
azpect.setPointcut(cache) ;

Wool wool = Wool.connect(...);

wool.weave (azpect) ;
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