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e class = module
[Szyperski ECOOP92]

protected, package, inner class,...



Java.util.HashMap, TreeM ap

* INner class
class TreeMap
class SubMap
EntrySetView
class Entry
class Entry
class
Hashlterator class |terator

HashMap.java( 500 ) TreeMap.java( 1000 )



HashMap, TreeMap

HashM ap
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OOPL

TreeMap

/

Entry <— Hashlterator

HashMap.java( 500 )

SubMap

!

EntrySetView

|terator
\ Entry /

TreeMap.java(l 1000 )




class

e Separation of crosscutting concerns
[Kiczales 97]

AspectJ Kiczales 99]

Hyper/J [Ossher ICSE 99]

Mixin layers| Smaragdakis ECOOP98]
BCA[Keller ECOOP9Sg]

adaptive p-n-p[Mezini OOSPLA98]
collabolation-based design[VanHilst OOPSL A96]

éﬁbj ect-oriented programming [Ossher OOPSLA92] [Ossher OOPSL A 93]
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e MixJduice

“patch

Module A
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—

Module B
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—
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B classS @
B method @
metho? @
override classA @ classB
method @ method
method @ method
hook
- O

(= hook)



module m2

extends ml// super module
{ [/
defineclassA {...} //
classB{...} /I
} k
field, method Java

define
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module m1 {
define class S{
defineint foo(){ return 1; }
} Il1
define class A extends S{
int foo(){ return original() + 10; }

m2 m3

}

}

-

/111

module m2 extends m1 {
class S{
int foo(){ return original() + 2; }
} /Il'3
class A {
int foo(){ return original() + 20; }
} /Il 33

}

module m3 extends m1 {
class S{
int foo(){ return original() + 3; }
} Il4
class A {
Int foo(){ return original() + 30; }
} Il 44

}
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class S{
Int foo(){
return (1 + 2) + 3;

}
}

class A extends S{
Int foo(){
return ((super.foo() +

10) + 20) + 30;

(Java)
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Separation of crosscutting concerns

o Cf. Aspect oriented programming [Kiczales 97]

-




“glue codge”
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“nested classes’

e nested classes
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" protected”

e black-box reuse white-box reuse

o subclass superclass black-box reuse

point

Specification module ‘X,

colorPoint

point.impl ementz#i omn

| mplementation module

col orPoint.implement

Aation
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MixJuice:
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NN
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HashMap MixJuice

6
HashMap
HashMap Hmhgpalgntry HasnM aplterator
376 t 154 i j 91
HashMap HashMap HasnM aplterator

HashM apEntry HashM aplterator




— separation of crosscutting concerns

hook
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Java, C++

class

package,
nested class

N

N

patch

#ifdef

MixJuice

class

module

e
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module m1

class A

1

class B

classAl

classAl

module mZI

" class B1 «

class A

g Class A2

classB1

SRR
oy
i
i
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i
S
e
el
s
izi B

deltaB

| class B2

class B
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—EPP 2.0

.

Multiple

Inheritance

MixJuice

Operator
overloading

EPP1.1

Parameteri z%

class
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. PDA

e MixJuice
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— linux, GNU

e MixJduice

(diff/patch, cvs)
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(Name collision)
(Implementation defect)
(Semantic collision)
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module m0O{
define class C {}

}

—

module m1 extends mQ{
classC {
definevoid m() { ...}

1}

\.

module m2 extends mQ{

definevoid m() { ...}

<—

=

classC {
13
‘. .7
module m3 extends m1,m2 {

classC {
void FON[m1:mj]() {...}
void FON[m2::m]() { ...}
}
}
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>N

module mO{

define class S{}
define class A extends S{}

Q/}'

module m1 extends mQ{
define class B extends S{}

}

1 >l

T

‘\z;bstract method

1 >l

module m2 extends mQ{
class S{ define abstract void m();}
classA{voidm(){...}}

—
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e ml M2
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[Millstein, Chambers ECOOP99]
— Super class abstract method

1 >
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Devices

Windows| Linux Solaris

Mouse

Video card

LAN card

_____________________________________________________________________________________

—————————————————————————————————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————————————————————————————————
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}

module mO{
define class S{}
define class A extends S{}

— —

module m1 extends mQ{

define class B extends S{}

}

m3 ( ) CLASSPATH

}

module m2 extends mQ{
class S{ define abstract void m() {...}}
classA{voidm(){...}}

<

—
‘. .7
module m3 complements m1,m2 {
class B { ml m2
voidm() {...}
}
!
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[Meyers’92]

(design by contract)
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E;?i Cirawm Cie mao ; ;IEI EI

E:-:'rtl Clearl Color; Iblan:k ‘-'I
Dump About |

Dl

/A

11577

Ares; Line | Ot | Fect | Tri |
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DrawA ppl et

DrawQODbject

1+ | void draw()

void addObject() >—— void move()
void deleteObject() abstract int area()
absract int dump()
Line Rect
Int area() Int area()
Int dump() Int dump()
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base :

— select :
— delete :
— move :
— dump :

— dréa .

— line :
— rect :
— dli :
— tn

— oct :
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base

oct | [select| |dump| | area

tri

rect el

B TANS S




e { dump, area} x

{ line, rect, dlli, tri, oct }

base

line

rect

elli

tri

oct

dump

area
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MixJuice

HTTP server
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Jasper HTTP

*OpenJE

HTTP

*100%pure Java

. (servlet

dynamic loading

. (10,000
50KB servlet library

)
230K B

)

a7



util.

servlet

XML config.

Serviet Ility. 280KB

e Serviet
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@tContext()

:HServletContext\ anager [+~ :HRequestParser

| 3:exiy() I 5:parse()
2:getConnection() "HCoMwection » :HRequest

v 4:new()
:HContextThreadPool

serviet

servlet
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MixJuice

@tContext()

:HServletContext\ anager [+~ :HRequestParser

| 3:exiy() I 5:parse()
2:getConnection() "HCoMwection » :HRequest

v 4:new()
:HContextThreadPool

servlet




2:getConnection() HCON\ectIOH

\ sendfl l&()
‘HContextThreadPool
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HTTP

serviet
serviet
A: C:
B:servlet '
Java MixJuice

util. | serviet XML config. || | s_grvletlib. 280KB

util. .. sevit XML config. T servletllb

- et ....................................................... . 360KB

util.  [XML config|| | 130KB
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C  #Hifdef
eStrategy | GoF]
*AOP, Aspect] [Kiczales, etc.]
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Jasper  case study

MixJuice
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Sample program

module m1 {
define class S{
defineint foo(){ return1; }
}
define class A extends S {
Int foo(){ return original() + 10; }
}
class SS{
void main(String[] args){ A a=new A(); ...}
}
}

module m2 extends m1 {
class S{ int foo(){ return original() + 2; } }
classA { int foo(){ return original() + 20; }}

}
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ml
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Writing rules (1/3)
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Writing rules (2/3)

H |
I
-




Writing rules (3/3)




MixJuice
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GGOF

e MixJduice
— GoF
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0.358 3.

Visitor

Visitor pattern

Visitor

ConcreteElement

visit(NewElement)

accept

65



Tree structure

e MIXJUICE

A)
\
\
\
\
Ly

of visitor

ConcreteVisitor]

visit(concreteElementA)
vig T( concreteFl pmpn'rR)

ConcreteVisitorla

visit(concreteElementA)
visit(concreteE|ementR)

element visitor new_concrete element
emen emen <l .
H t El L I ntroduction of
[F (E accept(Visitor) new element
ConcreteElementA ConcreteElementA ConcreteElementC -~
accept(Visitor) o | visithis): accept(Visitor) o  vistahis)
ConcreteEl ementE ConcreteElementB
accept(Visitor) o v.visit(this);
\/isitor < \isitor
I ntroduction visit(concr eteElementA) visit(concreteElementC)
visit(concreteElementR)

ConcreteVisitorl

visit(concreteElementC)

ConcreteVisitorla

visit(concreteElementC)
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M ixJuice
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AbstractFactory

p.98

p.98

p.100

Builder

p109

FactoryMethod

p.118

Prototype

p.131

Singleton

p.138

Adapter

p.153

p.152

Bridge

Composite

Decorator

p.191

p.190

Facade

p.201

Flyweight

Proxy

ChainOfResponsibility

p.241

Command

Interpreter

p.265

Iterator

p.280

Mediator

Memento

p.307

|Observer

p.318

State

Strategy

p.339

p.340

TemplateMethod

p.351

Visitor

p.359

p.358

MixJuice

Web
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MixJuice (AOP)
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USB, IEEE1394, ...
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o >

ml
m2

ml
m2




— after

— 4"

— functional protocol
— digoint branch
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original
original
origina

e sub-module
* super-module
 origina

after
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1 +”

module m1 {

define class C { defineint m(){ return vli.size(); } }
}
module m2 extends m1{

class C {int m(){ return original() + v2.siz&(); } }
}
module m3 extends m2 {

class C { int m(){ return original() + v3.size(); } }

}
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M ixJuice

plug-in
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Collection plug-in

Ir__ S N N L L L S N N N N N N N T e S N A L L T e e e e e e T T s e e s E_ﬁl

: #epp jp-go.etl.epp.Collection

i public class Test { | Collection types with type parameters
void testQ{ &4

Vec<String> vec = {“aaa”, “bbb”, “ccc’};
Table<String, int> table = {};
foreach (index I, String s In VEC){ e

by
int x = table.get(“bbb”) 1fNull {

throw new Error(); b
}; Table lookup with enforced

} null checking

table.put(s, 1) Type safe Foreach statement

7



MixJduice

— http://staff.aist.go.jp/y-ichisugi/m;j/

etC.
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