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Program Visualization System Conscious of Design Pattern and Its

Basic Structure

Abstract: In advanced object oriented programming education, it is important to understand the basic
structure using object oriented functions such as object composition and delegation. Design patterns with
many cases with such basic structures are suitable for the teaching materials. On the other hand, also from
the educational aspect of design patterns, in order to understand each design pattern inherently and to apply
each design pattern flexibly to actual problems, such basic structures understanding is essential. Therefore,
we propose a visualization system that emphasizes and makes conscious the basic structure in the design
pattern. We will also explain how to use this system, using actual teaching materials.
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(1) A basic structure in Strategy Pattern represented by UML.
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(2) A basic structure in Strategy Pattern represented in our
visualizing system.
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Fig. 1 Object composition as a basic struc-

ture.

5. AWETIE, TORBEAT AT LT, HL<DFHFA Y
IS — 3 DY L C R0 A & T (2 R S € 5
BEEEAL .

2. EIRYBERBLE

AKX CIRET L VAT LAOFARNEER, A7V
MEMOHEAZBEMBL 2 DD, FEAKARISEHOAS
EHISIRWVERE LINET S, BARRIZIE, K- RYE
7 4 AL - UML 7 5 AR OEREARWERPTE, 2<DF
YA URE =T SNFFETDOH T T Z0HADFIH
INTVWBRZLIIHETETE, YOIIRBERTENS
PHAGDLINTETI A UNR— PR DRI %
NTVENE WS Z &L TIEAKRIZIZHEFETE T
ROBEHOFEETHS.

L DTHA v RE— U FRLEGORT, LB
NBZEAMEEL LTI, ZEOBEERT 24TV b
IVRYYavoiE (B 1) Adh Y, REMLTH1 N




ooo0o0oOooooooon 2o19080

prey
1 : Context (B‘::'?: B dfect
conent [ «;";“‘m» e Se . ,M«F.W: -
ategy
—— ekt Coe: St
- strategy algorithmInterface() - changeState( s - Sate) {final}q
+ Context( initialState : State ).
+ contextInterface()
Lo n R&OSAH
c c
) ~[rmate:come |
ss w ,
1) Strate
(1) Strategy (2) State
(3) Observer
FEEELTERD
N LHDBKRY 52
—-3 o)
| + getComposite() : Compasity DOREERTT S BRRIED FIRE A7%z0 bERTR
1 *WM)A >77‘/’x77~0)731 o AXF T A2 User EBENBATIIL -
1 — G interface ) -
| r ke . Connand # prototype : Prototype | ® interface )
| | Jpoemmand: Commana] ¢ i p— e ] Prototype
| I |rimokeo command.execute(); AN -
| B4 SRE | m‘g ) ( - clone() : Prototype
i ; L [om] »
r 9! Lt D et i g o A4
| verationd - children - ,l {return mnh oFHE )y
9 # Composi lient
gETTE 0 Eem e T L
I + remove( ¢ : Component ) EhTnae
———————— | +getChildo : lerator F/ - KiHL s
?rff;;ﬁ/;s;w )U “ :::.M’ ':'::;Mr gggigg; } ConcretePrototypl ConcretePrototype2
+ execute() + execute() \
CCTHMET VY -+ clone() : Ce +clone() : Ce
IVELTHLN
(4) Composite (5) Command (6) Prototype
ZDfth, Abstract Factory, Builder, Adapter, Bridge, Interpreter, Decorator, Chain of responsibility, Proxy 7% &
DPRBOEEEHD. ABARROD {final} (F Java D final AV vy REXRTHE M S AREHRL TS,
Although not shown in this figure, Abstract Factory, Builder, Adapter, Bridge, Interpreter, Decorator, Chain of responsibility,
Proxy etc. have a similar structure. Note that in this figure extends the UML class diagram, for example, {final} representing
the Java final method.

K2 RENERTHA VAR —VICEEFNEEARMEL L TCOF TV =27 barvivyay,
Fig. 2 Object composition as a basic structure included in typical design patterns.
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Fig. 3 Generalized layer and specialized

layer.
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abstract class Character {
int money;
public Character( int money ) {
this.money = money;
}
abstract void attack( Character target );
}
class Knight extends Character {
public Knight( int money ) {
super( money );
}
void attack( Character target ) {}
}
class Samurai extends Character {
public Samurai( int money ) {
super( money );
}
void attack( Character target ) {}
}

class Stage {
Character c;
void start() {
c = new Knight( 10 );
/7 T — ARG
1
}

public class Game {
public static void main( String [] args ) {
Stage s = new Stage(Q);
s.start(Q);
1
}

5 WEHERIOTH T T LY.
Fig. 5 Example of program before improve-

ment.
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Fig. 6 Example of static visualization before

improvement.
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Fig. 7 An example of displaying the pro-
gram before improvement with the
static visualization function from an-

other viewpoint.
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abstract class Character implements Cloneable {

}

class Knight extends Character {

}

class Samurai extends Character {

}

class Stage {

}

public class Game {

}

int money;
public Character( int money ) {
this.money = money;
3
abstract void attack( Character target );
public Character clone() {
Character c = null;
try {
c = (Character)super.clone(Q);
}
catch ( CloneNotSupportedException e ) {}
money = cC.money;
return c;

3

public Knight( int money ) {
super( money );

3
void attack( Character target ) {}

public Samurai( int money ) {
super( money );

3
void attack( Character target ) {}

protected Character prototype;
Character c;
public Stage( Character prototype ) {
this.prototype = prototype;
}
void start(Q) {
c = prototype.clone();
/77— LALIR YA
}

public static void main( String [] args ) {
Stage s = new Stage( new Knight( 10 ) );
s.start(Q);

3

8 Prototype NX — V% ffio TEI N
PARE AN
Fig. 8 Improved program example using

Prototype pattern.
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