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Design Pattern Improvment by MixJuice Language

AKIRA TANAKAt and YUUJI ICHISUGIt

This paper presents benefits of the diffence based modules with design patterns. The design patterns are a
catalog of designs to achive extensible architecture in object oriented languages. But the catalog also points
out several problems which is caused by the limitation of the module system of the languages. The paper
presents the problems can be fixed by MixJuice which is a Java-based language with the difference based
modules. The difference based modules makes it possible to modify existing classes without modifing ex-
isting source code. The design patterns can be improved in 5 ways by the class modification. 1) An existing
class can be participant to a design pattern by adding ainterface. 2) Adding an abstract method in the super-
class of existing class hierarchy makes a pattern more extensible. 3) Several concerns of a class can be hide
thier information each other by implement the class by separated modules. 4) When run-time extensibility
is not required, link-time extensibility by module selection can be used. It makes a system more type safe by
avoiding useless downcast. 5) The link-time module selection also reduces number of classes and simplify
a system. The paper presents layered class diagrams of design patterns for MixJuice and compare them to
patterns for existing languages.
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class $S1$ { int foo() { return 1; } }

class S extends $S1$ { int foo() { return super.foo() + 2; } }
class $A1% extends S { int foo() { return super.foo() + 10; } }
class A extends $A1$ { int foo() { return super.foo() + 20; } }
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nmodul e ml {
define class S {
define int foo() { return 1; }
}
define class A extends S {
int foo() { return original () + 10; }

}

}
modul e n2 extends nil {

class S {int foo(){return original ()+2;}}
class A {int foo(){return original ()+20;}}

}
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define class C{...}
}
nmodul e extensi on extends original {

define interface Conponent {...}

class Cinplenents Conmponent {...}
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define class Subject {...}
}
nodul e ext ensi on extends original {

cl ass Subject {

Vect or observers;
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define abstract class Handler {...}
define class A extends Handler {...}
define class B extends Handler {...}
}
nmodul e extensi on extends original {

cl ass Handl er {

define abstract void newRequest();

}

class A { void newRequest() {...} }
class B { void newRequest() {...} }
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nmodul e original {
define class Subject {
define void m() {...}

}

nodul e ext ensi on extends original {
cl ass Subject {
void m() { original(); 000OOO }
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define class ConcreteEl enent {

/1 public methods

define abstract void ml();

define abstract void n2();

}

nmodul e m i npl enentation extends c {
cl ass ConcreteEl enent {
/1 public methods
void mi() {...}
void nm2() {...}
/1 protected fields and net hods
int f1;
define void n8() {...}
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define class C { // non-abstract

define abstract void strategy();

}

nmodul e m strat egyA extends m {
class C{ void strategy() {...} }

}

nmodul e m strategyB extends m {
class C{ void strategy() {...} }
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nmodul e original {

define abstract class AbstractFactory {
define abstract AbstractProductA createProductA();
define abstract AbstractProductB createProductB();

}

define class ConcreteFactoryl extends AbstractFactory {
Abstract Product A createProduct A() {...}
Abstract Product B createProductB() {...}

}

define class ConcreteFactory2 extends AbstractFactory {
Abstract Product A createProductA() {...}
Abstract Product B createProductB() {...}

}

define abstract class AbstractProductA {...}
define class Product Al extends AbstractProductA {...}
define class Product A2 extends AbstractProductA {...}

define abstract class AbstractProductB {...}
define class Product Bl extends AbstractProductB {...}
define class Product B2 extends AbstractProductB {...}

define class Cient {
Abstract Factory factory;
define void mi() {
Abstract Product A a
Abstract ProductB b

factory. creat eProduct A();
factory. createProduct B();

0 13 Abstract Factory 0 000000

nmodul e ext ensi on extends original {
cl ass AbstractFactory {
defi ne abstract AbstractProductC createProductC();
}
cl ass ConcreteFactoryl {
Abstract Product C createProductC() {...}
}
cl ass ConcreteFactory?2 {
Abstract Product C createProductC() {...}

}

define abstract class AbstractProductC {...}
define class ProductCl extends AbstractProductC {...}
define class Product C2 extends AbstractProductC {...}

class dient {
define void n2() {
Abstract ProductC ¢ = factory. creat eProduct C();

}
}
}

0 14 AbstractFactory 0000000
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nmodul e product {
define class ProductA {
define abstract ProductA();

}

define class ProductB {
define abstract ProductB();

nmodul e product.inpl extends product {
cl ass ProductA {
Product A() {...}

cl ass ProductB {
ProductB() {...}

}
}

nmodul e product.inp2 extends product {
cl ass ProductA {
Product A() {...}

}

cl ass ProductB {
ProductB() {...}

}
}

nmodul e client extends product {
new Product A()
new Pr oduct B()
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nmodul e product.inp3 extends product {
cl ass ProductA {
Product A() {...}

}

cl ass ProductB {
ProductB() {...}

}
}

017 0000000 AbstractFactory 0000000000000

nmodul e product _c {
define class ProductC {
define abstract ProductC();

}
}

nodul e product_c.inmpl
conpl enents product _c, product.inpl {
cl ass Product C {
ProductC() {...}

}
}

nmodul e product_c. i nmp2
conpl enents product _c, product.inp2 {
cl ass ProductC {
ProductC() {...}

}
}

nmodul e product _c. i np3
conpl enents product _c, product.inp3 {
cl ass Product C {
ProductC() {...}

}
}
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nmodul e el ement {
define abstract class Element {

define abstract void accept(Visitor visitor);

}

define class ConcreteEl ement A extends El enent {
voi d accept(Visitor v) { v.visitConcreteEl enentA(this); }

}

define class ConcreteEl ement B extends El enent {
voi d accept(Visitor v) { v.visitConcreteEl enentB(this); }

}

define abstract class Visitor {

define abstract void visitConcreteEl enent A(ConcreteEl enentA a);
define abstract void visitConcreteEl enent B(ConcreteEl enentB a);

}

nodul e el enent. i npl enentati on extends el enent {

cl ass ConcreteEl enent A {
int state;

}

cl ass ConcreteEl ement B {
int state;

}
}

nodul e visitor extends el ement {

define class ConcreteVisitor extends Visitor {}

}

nmodul e visitor.inplenentation

extends visitor, element.inplenmentation {

cl ass ConcreteVisitor {

voi d vi sit Concr et eEl enent A(Concr et eEl enent A a) {

int x = a.state;

}

voi d vi sit Concr et eEl enent B(Concr et eEl enent B b) {

int x = b.state;
}

}
}
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nmodul e el enent {
define abstract class Elenent {...}

define class ConcreteEl ement A extends Elenent {...}
define class ConcreteEl ementB extends Elenent {...}

}

nmodul e visitor extends el ement {

class Element { define abstract void accept(Visitor v); }
cl ass ConcreteEl ement A {void accept(Visitor v) {v.visitConcreteEl enent A(this);}}
cl ass ConcreteEl enentB {void accept(Visitor v) {v.visitConcreteEl enentB(this);}}

define class Visitor {

define abstract void visitConcreteEl enent A(ConcreteEl enentA elt);
define abstract void visitConcreteEl enment B(ConcreteEl enentB elt);

}

define class ConcreteVisitorl extends Visitor {
voi d vi sitConcreteEl enent A(ConcreteEl ementA elt) {...}
voi d visitConcreteEl enent B( ConcreteEl ementB elt) {...}

}

define class ConcreteVisitor2 extends ConcreteVisitorl {
voi d vi sit ConcreteEl enent A(ConcreteEl enentA elt) {...}
voi d vi sitConcreteEl enent B(ConcreteEl ementB elt) {...}

}

nmodul e el enent_c extends visitor {

define class ConcreteEl ement C extends El enent {

voi d accept(Visitor v) { v.visitConcreteEl enentC(this); }

}

class Visitor {

define abstract void visitConcreteEl enent C(ConcreteEl enentC elt);

}

cl ass ConcreteVisitorl {

voi d vi sitConcreteEl enent C(ConcreteElenentC elt) {...}

}

class ConcreteVisitor2 {

voi d visitConcreteEl enent C(ConcreteEl ementC elt) {...}

}
}
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nmodul e el ement {
define abstract class Element {...}

define class ConcreteEl ement A extends Elenent {...}
define class ConcreteEl ementB extends Elenent {...}

}

nodul e operation extends el enent {

class Element { define abstract void operation(); }
cl ass ConcreteEl ement A { void operation() {...} }
cl ass ConcreteEl ementB { void operation() {...} }

}
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