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4, 0000000000000000000000 module ml {

goodbooooobbobooboboog define class S {
godoooooooooboobobooog define SO{}
goodoboooooboooobobooood define int foo(){ return 1; }
goooooboooboobooooboooood }
oo oooooooog define class A extends S {
O000000o0o0O0gd “gluecode” 00000 define AO{Z}
00000000000000000O0000O0 int foo(){ return original() + 10; }
gooooboobbbooooooooooog }
doomooooo 25300000101 class SS {

void main(String[] args){

5. oo boooooooood Aa=new AQ;
oodooobooooooooobobooog System.out.println(a.foo());
goooboooooooooobouobooooa }

Java O 0 0O package 000 “import p.*;” O 0O }

gbooobooobobobobooboboon }
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module m2 extends ml {

class S {
O0o0o0O0o0moooono 2300000Mm int foo(){ return original() + 2; }
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class A {
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int foo(){ return original() + 20; }
}
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$s1$ {
foo(){ return 1; }

class

int

S extends $S1$ {

foo(){ return super.foo() + 2; %}

class

int

$A1$ extends S {
foo(){ return super.foo() + 10; }

class

int

A extends $A1$ {
foo(){ return super.foo() + 20; }

class
int

}

class SS {

void main(String[] args){
A a =new AQ;

System.out.println(a.foo());
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module m3 extends ml {
class S {

int foo(){ return original()

+
w
()

}
class A {
int foo(){ return original() + 30; }

}

module m4 extends m2, m3 {
class S {

int foo(){ return original()

+
N
“

}
class A {
int foo(){ return original() + 40; }
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0000000000000 linearize 00O OODO
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00oodboobod m4 000000 OoOOOOO
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000000000000000000 {ml, m2, m3,
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g00o000O0OO00O0000O0o0oooooOooboo0oooooon

class $S1$ {
int foo(){ return 1; }

class $S2$ extends $S1$ {

int foo(){ return super.

class $S3$ extends $S2$ {

int foo(){ return super.

class S extends $S3$ {

int foo(){ return super.

class $A1$ extends S {

int foo(){ return super.

class $A2$ extends $A1$ {

int foo(){ return super.

class $A3$ extends $A2$ {
int foo(){ return super.
}
class A extends $A3$ {
int foo(){ return super.
}
class SS {
void main(String[] args)
A a = new AQ);

System.out.println(a.foo());

foo()

foo()

foo()

foo()

foo()

foo()

foo()

{

10;

20; }

30; }

40; }
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class F {
void branch(String s){
if (s.equals("a")){

module m_x extends m_a, m_b, m_c, m_d {}

} else if (s.equals("b")){
O0000OJava 000 “mport p.*;? 00000

gboooobogobbobobobooooboooboon
gboobooobobobobobooooooboon
gbooboooobogoooboobobooboooon
gboooooboobooboboboboooooon
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} else {

throw new Error();
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00000000000000000000000
000000000000000000000000
DOo0O000DO00DOO00ooooooonog Redule framework {

000000000000000000000000 define class F {

o0ooooooo define void branch(String s){
000000000000000000000 tra- throw new Error();

verse 10 0000000000000000000 }}

0000000000000000 traverse 000
00000000000000000000oooo !
000000000000 000000000000 module case_a extends framework {
000000000000000000000000 class F {

000 Otraverse 1000000000000000 void branch(String s){
00000000000 Visitor pattern[10] 000 O if (s.equals("a"){ ... }
0 traverse 000 000000000000000 else { original(s); }
00000000000000000000000 ¥
000000000000000000000000 ¥
000000000 traverse 0000000000 3

0000000000000 00O0O0O000onn module case_b extends framework {

000000000000000000000000 class F {

0 traverse 100 000000000000000 void branch(String s){
o000 if (s.equals("b")){ ... }
07000000000 00008000000 else { original(s); }
000000000000000000000000 ¥

}
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class DataManager {
java.util.Hashtable table
= new java.util.Hashtable(Q);
void initTable(){
table.put("A", new AQ));
table.put("B", new B());

}
class A {...}
class B {...}
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gboooobogoooobooobooogooooboon
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module dataManager {
define class DataManager {
define java.util.Hashtable table
= new java.util.Hashtable();
define void initTable(){}

}
module classA extends dataManager {
class DataManager {
void initTable(){
original();
table.put("A", new AQ));

}
define class A {...}
}
module classB extends dataManager {
class DataManager {
void initTable(){
original();
table.put("B", new B());

}
define class B {...}
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gbooobooooobooboboboo
gbooobooboobooboobogod
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Java OO0 0OO0D000O00O0OO0OOO0OOOOOOOO
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goodoobobobboooooboboooobao
goofdooooooboooooobobooooa
goodoooboboooooooooooooa
000000000 dpublic, protected, private 0 O
0000000 package, nested class 000000
oo
oooooooobooooddJava0oood
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1. J0gboobooobobooobo
gbooobooooobobooboboboon
gbooobooooobobooboboboon
gbooobooobooooboboobooboon
ooooooomogooo 3e0ooomoon
gboooboooobooobobooboboon
gbooobooooobobobooboboon
gbooobooboobobobobobooboon
gbooboooboooobobooboboon
oomooogs30boooomm

2. 000000000000
goooooboooooobbooooooon
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godddobdooooooooooobooon
00000 JavaOODOODOO nested class 00O
O00000000o00ooooooooooOoad
000340000 350000001

. Uunoooooooooa
godoboboodoooboodooboooon
000000000000 super-module O sub-
module 0000000000000 OOOOO
gobdooooobooooboooooon
gdoodoboooooooooboooood
gobdodooobooooooooooon
gdoooooooooooo [9]|:||:||:||:||:||:|
gobdooooboooooobooooon
gobdodobdooooooooooooon
gobdooooobobooobooooon
Oo00o0ooo0mooooo3e000ooma
gobdooooboooooobooooon
gobdoodoooooobooooooon
godbdoooboooooobooooon
gooodboooooobooooboooon
gdobooboooooooobooo
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3.2 Black-box reuse

MixJuice 00D O0O0O0O0OO0O0O0OODOOODOOOO
000000000 black-boxreuse 0O O00O0O
doodooooodoooooooooooooan
doo0dodooooooooooooooooaon
00000000000 black-boxreuse 00000
good

0000000000000 abstract constructor
000 abstract method D000 OO0O0OO0O0OOOO
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module colorPoint
extends point {
define class ColorPoint extends Point {
define abstract ColorPoint(Color c,
module point { int x, int y);
}
define class Color {...}

}

module colorPoint.implementation

define class Point {
// abstract constructor:
define abstract Point(int x, int y);

// abstract methods:

define abstract void move(int dx, int dy); extends colorPoint, point.implementation {

define abstract int getX(); class ColorPoint {

define abstract int getY(); define Color c;

1 ColorPoint(Color ¢, int x, int y){
} super(x, y);

module point.implementation extends point { this.c = c;

class Point { ¥
define int x; '
define int y; ¥
Point(int x, int y){ ¥
this.x = x; this.y = y;
} 0 12: ColorPoint 0 OO
void move(int dx, int dy){
X +=dx; y += dy; 000000000000 000O0O0o0%ooo0o0on
} O point OO0O0OO Point 0OOOOOOOOO
int getX(O){ return x; 00000000000000 abstract constructor
int getY(O{ return y; } 0 abstract method 10 0000000000000
} 0 point.implementation 000000000000
} gooooooooon
module point.test extends point { 000000000000 Point OODOOOOO
define class Test { 000000000000 black-box reuse 00 00
define void test(){ O0000000 1100000000 point.test O
Point p = new Point(1, 2); 00000 point 0ODOOODOOODO DO O black-box
p.move(10, 10); reuse 00000000
+ 3.3 White-box reuse

MixJuice 0000 OO OO black-box reuse 0 O

00 Owhite-boxreuse DO OO0O0O0O0OO0O0OOO0OO

000000000000000000000000

O 1. gouooodouoboodd 000000000000000000000000
white-boxreuse 0 00000000

6point.implementation 1000000000000 “” O
000000000000000000000000000000
000000000000000000000000000000
0oooooo
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point

IX

colorPoint

point.implementation

colorPoint.implementation

0 13: point O colorPoint DO OOOODOOO

Java OO OO protected DO OODOOOODOOO
000000 Oblack-box reuse 0 white-box reuse [
0000000000000 000 protected OO0
O0000000OOsubclass 00000000 OOOO
O0subclass 00000000000 OODOOODOO
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public class A {

protected static int x = 0;
public static class B {

public int getX(){ return x; }

}
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module A_B {

define class A { }

define class B {

define abstract int getX();

}

}

module A_B.implementation
extends A_B {
class A {

define static int x 0;
}
class B {

int getX(){ return A.x; }
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class A { // class A
void m1(B b){ ... b.
void m2(){...}

}

class B { // class B
void m3(){...}
void m4(A a){ ... a.

uses class B

m30; ...}

uses class A

m2(); ...}
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module A_B {
define class A {}
define class B {}
}
module collaboration_ml_m3
extends A_B {
class A {
define void m1(B b){ ...
}
class B {
define void m3(O){...}

b.m30; ...}

}
module collaboration_m2_m4
extends A_B {
class A {
define void m2(){...}
}
class B {
define void m4(A a){ ...

a.m2(); ...}

020 000000000000000O0
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00d0 override DO OO0OO0ODOOODOOOOOOO
210000000 m2 0 m3d OO OO O0OOOOO
000D mO0OO0O00O0 md OO0ODOOO override
goooooooboobog

000 C++ (30000 ecxn 00000000000
doodooooooooooooooooooC++
00 accn() 000000000 OO0O virtual funci-
ton call 0 00 00 0O MixJuice 00 a.FQN[m2::m]()
goodooooboobbbbooooooooooa
00oooooono C++ 0000 21000000
m4 00000000000 m2:m 0 m3:xm OO0
Ooverride 000000000 OC++ 000000
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4.1 0000
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0200000000000 m-orig OO abstract
000dg sOooo0oo0ooooO0 AOOoOoooooo
msub 0000000000 BOOOOOOOOO
00 mabst 00000 SO abstract method m O
D00000000 AQDOO0000O0O000Om-sub
O mabst 0000000000000 OOODOO
gdoooboooooobouooooboood
Oo0o000o0o0ooo0ooooboOoOooooo BO
b0 mOOdooobooboooouooooa
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0000000000000 000000 abstract
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4.2 0000000
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goodobobodoodooooobbbooooooa
goobooobooobodooooogoboooa
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dooboooooooooooooooboon
godoooboobobuooouobooooogao
000000000 00000 mosub O m_abst O
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module m_orig {
// S and a subclass A.
define abstract class S { }
define class A extends S { }

module mi {
define class A {
define AQ{}

}
} }
module m2 extends mi { module m_sub extends m_orig {
class A { // Add a new subclass of S.
define int mO{ return 1; } define class B extends S { }
} }
} module m_abst extends m_orig {
module m3 extends ml { // Add a new method of S.
class A { class S {
define int mO{ return 2; } define abstract int m();
} }
} class A {
module m4 extends m2, m3 { int mO{ return 1; }
class A { ¥
int FQN[m2::m] O{ ¥
return original() + 3; %
int FQN[m3::m] O{ 022:0000000000000000
return original() + 4;
}
class SS {
void main(String[] args){
A a=new AQ;
//System.out.println(a.m()); // error
System.out.println(
a.FQN[m2::m]1 ()); // 4
System. out . printin( module m_compl_sub_abst
complements m_sub, m_abst {
a.FQN[m3::m]()); // 6 class B {
¥ int m(){ return 2; }
} } ’

O2: FQNOODODO
g 230000000
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Figure

void draw()
void move()
abstract int area()
absract int dump()

il

Line

Rect

Elli

int area()
int dump()

int area()
int dump()

int area()
int dump()
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gobooboboobooobbbooobboboog
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gobodbooobooobooboooooboobog
doooooooobooooboooooo 2rgn
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base : JOOOOOO

select : UOODOO

delete : JOUOOOODODOO
move : JOOOODOOOO
dump : ODOOOOO0O0OO0O0OO0OOO
area : U0 0O0O0OO0OOOOOOO
line : OO

rect : OO

elli : OO

tri : OO0

oct : OO
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server 0 MixJuice 000000 320000000
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oodoo XMLOOOODOOooooooooooo
oo 400000000000 00000O00O0
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000000 HTTP server (Jasper) 0000 URLOODO
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A OO

MJName :
00000 Java0ODODOOO0OO0OO0ODO0ODODODOOO0OOO Identifier
e % 000D00ODDOODOOOO HJFQN
e “<e> 0ODDOODODOODO MJFQN:

e “<original alternatives> O0Java 00000000
00o0oo0oo0ooooooooo

e IO0D0ODODOOODOOOODOOODODODODOODOODODO

FQN [ MJModuleName :: Identifier ]
// This "FQN" is not a non-terimnal symbol, but a token.

MJModuleName:
goo0ooOoooOooOooobooooooo Name
e JI0DIDDOUODOODOOD JavaODOOODOOODOO
Primary:

Extends, Implements, Throws, FormalParameterList,
VariableDecorators, ArgumentList, Block,
Identifier, Name, Expression

MJCompilationUnit:
MJModulex*

MJModule:
module MJModuleName MJModuleHeaderDeclaration* {
MJTypeDeclaration*}

MJModuleHeaderDeclaration:
extends MJModuleNameList
complements MJModuleNameList

MJModuleNameList:
MJModuleName
MJModuleName , MJModuleNameList

MJTypeDeclaration:
MJDefine MJModifier MJClassKeyword MJName
Extends Implements { MJClassBodyDeclaration* }

MJClassKeyword:
class
interface

MJClassBodyDeclaration:
MJFieldDeclaration
MJConstructorDeclaration
MJMethodDeclaration

MJFieldDeclaration:
MJDefine MJModifier Type VariableDecorators

MJConstructorDeclaration:
MJDefine MJModifier MJName ( FormalParameterList )
Throws MJMethodBody

MJMethodDeclaration:
MJDefine MJModifier Type MJName ( FormalParameterList )
Throws MJMethodBody

MJDefine:
<e>
define

MJModifier:
<e>
abstract
static

MJMethodBody :

H

Block
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Type:

<original alternatives>
original ArgumentList

MJFQN // field access

MJFQN ArgumentList // method invocation
Expression . MJFQN // field access

Expression . MJFQN ArgumentList // method invocation

Name . MJFQN // static field access
Name . MJFQN ArgumentList // static method invocation
MJFQN . MJFQN // static field access
MJFQN . MJFQN ArgumentList // static method invocation
new MJFQN ... // instance creation

<original alternatives>
MJFQN



