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An Aspect-Oriented Programming Language for Distributed Programming in Java

MucA NiIsHIZAWA! and SHIGERU CHIBA*®

We present an Aspect-Oriented Programming (AOP) language, which is called DJcutter.
It allows developers to separate crosscutting concerns in distributed Java programs. Cross-
cutting concerns are ones cutting across several classes or modules and thus object-oriented
languages cannot separate them into an independent module. DJcutter is a subset of AspectJ
but, unlike AspectlJ, it enables pointcuts to identify join points on different hosts. Thereby,
DJcutter can separate distributed crosscutting concerns, such as the Observer pattern in-
volving several hosts, into a module called an aspect. AspectJ, which is a general-purpose
AOP language, cannot deal with these distributed crosscutting concerns. On the other hand,
DJcutter can deal with not only local crosscutting concerns, which AspectJ can handle, but

also distributed crosscutting concerns.

1. 0O0o0anO

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
0ooo

00000000000000000000000
00ooooo?2'920ooooo00ooo0non
000000000000000000000000
D000O00Java000000000O0000O0O0O
Java RMI'*® 0000O000Java RMIDODOOOO

t000000000 OO0oOOoooooo
Tokyo Institute of Technology
Dept. of Mathematical and Computing Sciences

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
Ooooooooo
00000000000000000000000
000000000000000000000000
0000000000000 00000O00o®o00
00000000000000000000000
(OOP) 00IDOODOODOOOOODOODO
000000000000000000000000
000000000000000000000000
000000000000
00000000000000000000000
0000000000000000000000
oYY90p000000000000000000Dn
000000000000000000000000



2

O Java0OOOOOAspectJ) DO0DO0OOOODO
AOPO0O00DO00O0DOODOOOODOODOO
000000000000000000000000
000000000000000000000000
oo%o
00000000000000000000000
00D000000000000000000000
DJeutter 0 0000000000000 O00ODOO0O
O join point 000000000000 0O0O0ODO
Aspect] 00000000000 OOOOOOOOO
00D000000000D0000 AspectJ 0000
000000000000000000000
00020000000000000000000
00O000300000000000 AOP OO DJ-
cutter 0000000000000 O0DO0OODOOOD4
00000 DJeutter 00000000000 D0ODO
000000000000000000002000
00000000000000005000 DJcutter
000000000000006000000000
0000000000 700000000000

2. goooboooobooboaboooad

2.1 00000000

goooooooooo0oooobooOoooboooo
00000000 (crosscutting concern) D0 000
gooooooooOOoOOoOoOoooooooooODOo
00o0o0o0ooooo (oop)0ooOoooooOU
ooooO0ooooooooOooooooooooo
oooooooooooobooooooooboobooooo
O0OOobserver 00O O0D0OOOO0DOOODOOO
00000000 0oO0? 0000 (0 1Hoooo
00000000 00Db0O0D00OD FigureElement
o0ooooooooooooooooobooooon
0 Screen 00 0OO000OOODOO Point, Line 00O
O FiguareElement 0O O 000000 O Observer
goooooOoooooboOoOoOoOooooooooo
oooo0ooooooooooooooooooo
00000000000 0000 subject O Point,
Line 0O 0O0O0O0O0Oobserver O Screen DO OO0
0000000000 0000DO0000 Point O
000000 setX, setYOOOOOOOOOOOO
0000000000000 observer DO0OOOO
O OFigureElement 00O 00O notify O OO ODODO
O0notify OO0OOOO0O0OO Screen 00000
OO0 uwdate 00000000 O0O0OCOCOCDODOODOO
gooooOoOoooooOooooooooobooooo

gobooooooooooon

Screen: CObserver| Fi gur eEl enment

observer: Screen
laddCbser ver ( Screen)

update():void

set PL(Point):void
set P2(Point):void
laddCbser ver ( Screen)}

notity(): vord

set X(int):void
set X(int):void

1
P
¥ Za
Il
1
1
1
1
1
1
Il
1
v Poi nt: Subj ect Li ne: Subj ect
1
1 : get X():int getP1():int
N (£ 7 I W | Sy EN - galR2Qduf o
1
1
1

01 0000000000

000o0ooo00ooooooooooooooo
00oDo0oo0oDoooDooooooOooooon
goooooobooooooboobooooobooobooobo
gooooooooooboooooOooooooboo
goooobooboooOoOoooboooooboooboo
go0ooobooooooooboooobooooobooobo
go0obooboooO0o0oOooboooooobobooobo
gooboooOoooOoooooOoooboboogooo
00doobooooooooooooooooboogoo
OO0 notify O OOOOOOOOOOOCOOODOO
oon

2.2 AspectJ: 0000 AOP OO

goooorOOO0UOOOOUDOOODODODODOO
gooooooooooooooOooooooboooboo
0oooooo (Aop)oboUoooooooooooo
000000000000 O00oUoUOO (aspect)
go0OoOo00ooOoOoOoboOoOoooDood JavaO
00000 AspectJ OODODO

Aspect] 00000000 join pointd pointcutD
000 adviee 0000 Join point 00000000
0000000000000 00ooooooooo
0000000000000 Odadvice 0OOO AOP
gooooooooooobooboooooooboobo
0000000000000 Aspect] DOODOOO
O adviece OOOOOODOOOODOOODOCOOODOO
0000 advice OO join point 0OOOOO0O
go0boOoooOo0oooooobooooboobooo
advice D0 000 join point 0000 pointcut 0O
00 pointcut DO 0 join point 000000000
advice 000 000000D00ODODOO pointcut O



oooooooooooooobooOooooooon
00000 weave 0000

00 AspectJ 0O0O00O000O00O0O0O0O0OOOO
oo0ooo0ooo0oboOo0OocOoOooOoO0OOoOoOoooo
02000000000000 subjectChange 00O
O pointcut 000000000 subject 000000
O0000000000000 joinpoint 00000
pointcut 0 0 O O call, target O Aspect 000
oo0oobo0o00o000000008000 join point
Oo0oo0ooo0oooO0b00after 0000000
O adviece 0OO0O0O0O0O00O subject 00000
000 observer 0 update J 00000000 (OO
00000000 observer D 1000000)000
adivce 0 after OO D00 OO OsubjectChange U
00000 joinpoint 000000000 Oadvice O
join point 00O (before) 000000 Ojoin point
000000 (around) OO O0O0OO0OO0DOOO
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aspect LoggingAspect implements Logger {
void displayLog(Point p, int x) {

System.out.println("set x: " + x);

}

interface Logger extends AspectInterface{
void displayLog(Point p, int x);

}
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aspect CoodinationAspect
implements CoodinateProtocol {
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static Hashtable subjects;
void addObserver(String id, Observer ob) {
// id 0000 ob OOOODODO
// observers 000

void addSubject(String id, Subject s) {
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}

ArraylList getObserver(Subject s) {
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pointcut subjectChange(Subject s):
(call(void Point.setX(int))
|| call(void Point.setY(int))
|| call(void Line.setP1(Point))
|| call(void Line.setP2(Point)))
&& target(s);

after(Subject s): subjectChange(s) {
Iterator iter
= getObserver(s) .iterator();
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