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22–12

19.6 22.1 StackOfAnyObjects

Object

•




















•








































---



2402

22. 17 (Object ) 22.1

StackOfAnyObjects java ...

[motoki@x205a]$ cat -n AbuseOfStackOfAnyObjectsMain.java
1 /*
2 * StackOfAnyObjects
3 *
4 *
5 */
6 public class AbuseOfStackOfAnyObjectsMain {
7 public static void main(String args[]) {
8 StackOfAnyObjects stack = new StackOfAnyObjects();
9
10 stack.pushdown("123");

11 // ...( )...
12 Integer someInteger = (Integer) stack.popup();
13 System.out.println("someInteger = "

+ someInteger);
14 }
15 }
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[motoki@x205a]$ javac AbuseOfStackOfAnyObjectsMain.java
[motoki@x205a]$ java AbuseOfStackOfAnyObjectsMain
Exception in thread "main" java.lang.ClassCastException:

java.lang.String cannot be cast to java.lang.Integer
at AbuseOfStackOfAnyObjectsMain.

main(AbuseOfStackOfAnyObjectsMain.java:12)
[motoki@x205a]$

2

•

• 12
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10 12
10 stack.pushdown(new Integer(123));
11 // ...( )...
12 Integer someInteger = stack.popup();

[motoki@x205a]$ javac AbuseOfStackOfAnyObjectsMain2.java
AbuseOfStackOfAnyObjectsMain2.java:12:

: java.lang.Object
: java.lang.Integer
Integer someInteger = stack.popup();

^
1

@@
��

JDK1.5

· · ·

· · ·

---
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class < , ..., > ...
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
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• ( )

< , ..., >

•

Comparable

E extends Comparable<E>

E extends Comparable<? super E>
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•

( → )

• 1 1
@@
��

3 static

3 static static

3

new E[size]

(E[]) new Object[size]

•

---
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22. 18 ( ) 22.1 StackOfAnyObjects

StackGeneric

[motoki@x205a]$ cat -n StackGeneric.java
1 import java.util.*;
2
3 /**
4 * pushdown
5 * @author
6 * @version 0.0
7 */
8 public class StackGeneric<E> {
9 /** */
10 private static final int

DEFAULT_INITIAL_CAPACITY = 100;
11
12 /** */
13 private static final int

DEFAULT_CAPACITY_INCREMENT = 100;
14
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15 /** E ( ) */
16 private E [] stack;
17
18 /** ... */
19 private int indexOfTopEle;
20
21 /**
22 *
23 */
24 public StackGeneric () {
25 this(DEFAULT_INITIAL_CAPACITY);
26 }
27
28 /**
29 *
30 * @param initialCapacity
31 */
32 @SuppressWarnings("unchecked")
33 public StackGeneric (int initialCapacity) {
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34 // stack pushdown()
E

35 //

36 stack = (E[]) new Object[initialCapacity];
37 indexOfTopEle = -1;
38 }
39
40 /**
41 *
42 * @return
43 */
44 @Override
45 public String toString() {
46 return "pushdownStack ( generic_type , capacity="
47 + ", currentNumOfEle="

+ (indexOfTopEle+1) + ")";
48 }
49
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50 /**
51 *
52 * @return
53 */
54 public String getDetailedConfig() {
55 String result = "stack contains "

+ (indexOfTopEle+1) + " elements: {";
56 for (int i=0; i<indexOfTopEle; ++i)
57 result += "\n " + stack[i] + ",";
58 if (indexOfTopEle >= 0)
59 result += "\n " + stack[indexOfTopEle];
60 result += " }";
61 return result;
62 }
63
64 /**
65 *
66 * @return
67 */
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68 public boolean isEmpty() {
69 return indexOfTopEle == -1;
70 }
71
72 /**
73 * E push-down
74 * @param element push-down
75 */
76 public void pushdown( E element) {
77 if (indexOfTopEle+1 == stack.length) {
78 stack = Arrays.copyOf(stack, stack.length
79 + DEFAULT_CAPACITY_INCREMENT);
80 System.out.printf("###Stack capacity is increased###%n"
81 "#<New> %s%n", this);
82 }
83 stack[++indexOfTopEle] = element;
84 }
85
86 /**
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87 *
88 * @return
89 */
90 public E popup() {
91 if (indexOfTopEle < 0)
92 throw new EmptyStackException();
93 E element = stack[indexOfTopEle];
94 stack[indexOfTopEle--] = null;
79 //
95 return element;
96 }
97
98 /**
99 *
100 * @return
101 */
102 public int getNumOfEle() {
103 return indexOfTopEle+1;
104 }
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105
106 /**
107 * top
108 * @return top ( )
109 */
110 public E peepTop() {
111 if (isEmpty())
112 return null;
113 else
114 return stack[indexOfTopEle];
115 }
116
117 /**
118 *
119 * @param index
120 * @return index ( )
121 */
122 public E peepEleOfIndex(int index) {
123 return stack[index];
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124 }
125 }

[motoki@x205a]$ cat -n TestStackGenericMain.java
1 /**
2 * StackGeneric Java ...
3 */
4 public class TestStackGenericMain {
5 public static void main(String args[]) {
6 StackGeneric<String> stack1 =

new StackGeneric<String>();
7 stack1.pushdown("a");
8 stack1.pushdown("bcd");
9 stack1.pushdown("efg");
10 stack1.pushdown("hij");
11 System.out.println(stack1.popup() + ", " +
12 stack1.popup() + ", " +
13 stack1.popup());
14
15 StackGeneric<Integer> stack2 =
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new StackGeneric<Integer>(2);
16 stack2.pushdown(new Integer(1));
17 stack2.pushdown(new Integer(2));
18 stack2.pushdown(new Integer(3));
19 System.out.println(stack2.popup() + ", " +
20 stack2.popup() + ", " +
21 stack2.popup());
22 }
23 }

[motoki@x205a]$ javac TestStackGenericMain.java
[motoki@x205a]$ java TestStackGenericMain
hij, efg, bcd
###Stack capacity is increased###
#<New> pushdownStack (generic_type, capacity=102, currentNumOfEle=2)
3, 2, 1
[motoki@x205a]$

22.1 StackOfAnyObjects.java
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• 32 · · · “SuppressWarnings("unchecked")”

unchecked'

&

$

%

|[motokix205a]$ javac StackGeneric.java

| :StackGeneric.java
| : -Xlint:unchecked

...
|[motokix205a]$ javac -Xlint:unchecked StackGeneric.java

|StackGeneric.java:36: :[unchecked]
| : java.lang.Object[]

| : E[]

| stack = (E[]) new Object[initialCapacity];

| ^

| 1

---
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22–13 jar ,

C

.o 1 (.a )

−→Java

jar Java

(e.g.gif )

(jar )

• jar .jar

• jar

jar

• jar ZIP

• jar JDK jar

( tar )
---
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jar jar

jar cvf jar jar

• jar

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jar jar

jar tvf jar
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


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jar jar

jar xvf jar jar ,

• jar



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• jar ,

jar
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---
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22. 19 ( )

22.7 HeapsortIntArray ,

BubblesortIntArray ,

LListsortIntArray ,

22.15 StopWatch ,

22.18 StackGeneric

@@
�� 3 .class

../mylib

3 .class sortIntArray.jar

jar
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[motoki@x205a]$ ls *.class

ls: *.class :

[motoki@x205a]$ javac StopWatch.java

[motoki@x205a]$ javac *sortIntArray.java

[motoki@x205a]$ javac StackGeneric.java

[motoki@x205a]$ ls *.class

BubblesortIntArray.class LinkedListOfInt$Node.class StackGeneric.class

HeapsortIntArray.class LinkedListOfInt.class StopWatch.class

LListsortIntArray.class SortModuleForIntArray.class

[motoki@x205a]$ jar cvf sortIntArray.jar

BubblesortIntArray.class \

HeapsortIntArray.class LListsortIntArray.class

LinkedListOfInt\$Node.class \

LinkedListOfInt.class SortModuleForIntArray.class

BubblesortIntArray.class ( = 1441) ( = 840)(41%
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)

HeapsortIntArray.class ( = 1612) ( = 958)(40%

)

LListsortIntArray.class ( = 1511) ( = 891)(41%

)

LinkedListOfInt$Node.class ( = 1049) ( = 612)(41%

)

LinkedListOfInt.class ( = 851) ( = 540)(36%

)

SortModuleForIntArray.class ( = 363) ( = 252)(30%

)

[motoki@x205a]$ jar tvf sortIntArray.jar

0 Sat Jan 21 18:20:36 JST 2012 META-INF/

71 Sat Jan 21 18:20:36 JST 2012 META-INF/MANIFEST.MF

1441 Sat Jan 21 17:25:18 JST 2012 BubblesortIntArray.class

1612 Sat Jan 21 17:25:18 JST 2012 HeapsortIntArray.class

1511 Sat Jan 21 17:25:18 JST 2012 LListsortIntArray.class
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1049 Sat Jan 21 17:25:18 JST 2012 LinkedListOfInt$Node.class

851 Sat Jan 21 17:25:18 JST 2012 LinkedListOfInt.class

363 Sat Jan 21 17:25:18 JST 2012 SortModuleForIntArray.class

[motoki@x205a]$ mkdir ../mylib

[motoki@x205a]$ mv sortIntArray.jar ../mylib

[motoki@x205a]$ cp StackGeneric.class ../mylib

[motoki@x205a]$ cp StopWatch.class ../mylib

[motoki@x205a]$ ls ../mylib

StackGeneric.class StopWatch.class sortIntArray.jar

[motoki@x205a]$

---
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import

−→

.class

−→ ( −→( 1) )

( 1)

javac java

-classpath

-cp

jar (:)

( )

( 2) CLASSPATH
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( 2) CLASSPATH

bash

CLASSPATH= ; export CLASSPATH

tcsh

setenv CLASSPATH

jar (:)

---
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22. 20 ( StackGeneric )

22.19

../../mylib/StackGeneric.class

22.18 TestStackGenericMain.java

[motoki@x205a]$ ls
TestStackGenericMain.java TimerForSortModuleIntArray.jav
TimeSortModulesIntArrayMain.java
[motoki@x205a]$ ls ../../mylib
StackGeneric.class StopWatch.class sortIntArray.jar
[motoki@x205a]$ javac -cp ../../mylib TestStackGenericMain.java

[motoki@x205a]$ java -cp .:../../mylib TestStackGenericMain
hij, efg, bcd
###Stack capacity is increased###
#<New> pushdownStack (generic_type, capacity=102, currentNumOfEle=2)
3, 2, 1
[motoki@x205a]$
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• java

(.) ...

[motoki@x205a]$ java -cp ../../mylib TestStackGenericMain

Exception in thread "main" java.lang.NoClassDefFoundError: TestStackGenericMain

Caused by: java.lang.ClassNotFoundException: TestStackGenericMain

at java.net.URLClassLoader$1.run(URLClassLoader.java:217)

at java.security.AccessController.doPrivileged(Native Method)

at java.net.URLClassLoader.findClass(URLClassLoader.java:205

at java.lang.ClassLoader.loadClass(ClassLoader.java:321)

at sun.misc.Launcher$AppClassLoader.loadClass(Launcher.java:

at java.lang.ClassLoader.loadClass(ClassLoader.java:266)

Could not find the main class: TestStackGenericMain. Program

[motoki@x205a]$

---
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22. 21 ( )

22.19

(../../mylib .class jar )

22.15 TimeSortModulesIntArrayMain.java (

java )

[motoki@x205a]$ ls

TestStackGenericMain.class TimeSortModulesIntArrayMain.java

TestStackGenericMain.java TimerForSortModuleIntArray.java

[motoki@x205a]$ ls ../../mylib

StackGeneric.class StopWatch.class sortIntArray.jar

[motoki@x205a]$

javac -cp .:../../mylib:../../mylib/sortIntArray.jar \

TimeSortModulesIntArrayMain.java

[motoki@x205a]$ ls

TestStackGenericMain.class TimerForSortModuleIntArray$Pr
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TestStackGenericMain.java TimerForSortModuleIntArray.cl

TimeSortModulesIntArrayMain.class TimerForSortModuleIntArray.ja

TimeSortModulesIntArrayMain.java

[motoki@x205a]$

java -cp .:../../mylib:../../mylib/sortIntArray.jar \

TimeSortModulesIntArrayMain

Clocking the average execution time of the module

that sorts 5, 10, 25, 50, 100, or 200 elements.

(*** Heapsort module ***)

Input a random seed (0 - 9223372036854775807): 333

** time for sort ** **time for initialize**

size cpu_time real_time cpu_time real_time

(m sec) (m sec) (m sec) (m sec)

---- --------- --------- --------- ---------

5 0.00008 0.00006 0.00014 0.00015

10 0.00023 0.00026 0.00025 0.00024
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25 0.00100 0.00098 0.00056 0.00058

50 0.00250 0.00244 0.00113 0.00115

100 0.00550 0.00573 0.00250 0.00233

200 0.01300 0.01295 0.00450 0.00470

200 0.02300 0.02265 0.00400 0.00425

[motoki@x205a]$

---
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22–14
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, 1

( )

•

(.)

• package

.... ( )

package −→'

&

$

%

( )

,

• ...

---
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, 1

( )

•

(.)

• package

.... ( )

•

3 (.)

3 CLASSPATH

.class

@@
��

.class
---
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( java )

• java.lang · · · Object, String, Math, Thread, Class

(import )

• java.io · · · ,

• java.util · · ·

• java.awt · · · GUI

(Abstract Window Toolkit)

• java.applet · · ·

• java.beans · · · JavaBeans



2437

• java.lang.instrument · · ·

• java.lang.management · · · OS

• java.math · · ·

• java.net · · · URL

• java.nio · · · (New I/O)

• java.nio.charset · · ·

• java.rmi · · · Remote Method Invocation
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• java.security · · ·

• java.sql · · · JDBC(Java Database

Connectivity)

• java.text · · ·

• java.util.concurrent · · ·

• java.util.jar · · · jar

• java.util.logging · · ·

• java.util.prefs · · ·
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• java.util.zip · · · ZIP

• java.util.regex · · ·

• javax.accessibility · · · GUI

• javax.naming · · ·

,

• javax.sound · · ·

• javax.swing · · · GUI (awt

GUI

)

---
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package

package ;

•

3 (.)

3

(e.g. jp.ac.niigata u.ie.ce.)

'

&

$

%=⇒

---
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package

package ;

•

................ ................

•

.

( )

@@
��

CLASSPATH

3

3

java

main
---



2442

22. 22 ( )

22.7 HeapsortIntArray ,

Bubble sortIntArray ,

LListsortIntArray ,

22.15 StopWatch ,

22.18 StackGeneric

@@
�� 3 mypackage

3

@@
��

. . . . . . . . . . . . . . . . . . . . . . . . . . .
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22.22( )

22.7 HeapsortIntArray ,

. . . . . . . . . . . . . . . . . . . . . . . . .

22.18 StackGeneric

@@
��

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
@@
��

(1)

~/C-Java2012/Programs-Java/mypackage'

&

$

%
CLASSPATH ~/C-Java2012/Programs-Java

(2)
package mypackage;

(3)

CLASSPATH=~/C-Java2012/Programs-Java; export CLASSPATH

(4)
'

&

$

%
.class
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(1),(2)

(3),(4)

[motoki@x205a]$ pwd

/home/motoki/C-Java2012/Programs-Java/mypackage

[motoki@x205a]$ ls

BubblesortIntArray.java LinkedListOfInt.java StopWatch.java

HeapsortIntArray.java SortModuleForIntArray.java

LListsortIntArray.java StackGeneric.java

[motoki@x205a]$ cat BubblesortIntArray.java

package mypackage;

22.7 BubblesortIntArray.java

[motoki@x205a]$ cat HeapsortIntArray.java

package mypackage;

22.7 HeapsortIntArray.java

[motoki@x205a]$ cat LListsortIntArray.java
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package mypackage;

22.7 LListsortIntArray.java

[motoki@x205a]$ cat LinkedListOfInt.java

package mypackage;

22.7 LinkedListOfInt.java

[motoki@x205a]$ cat SortModuleForIntArray.java

package mypackage;

22.7 SortModuleForIntArray.java

[motoki@x205a]$ cat StackGeneric.java

package mypackage;

22.18 StackGeneric.java

[motoki@x205a]$ cat StopWatch.java

package mypackage;

22.15 StopWatch.java
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[motoki@x205a]$

CLASSPATH=~/C-Java2012/Programs-Java; export CLASSPATH

[motoki@x205a]$ javac *.java

[motoki@x205a]$ ls

BubblesortIntArray.class LinkedListOfInt.java

BubblesortIntArray.java SortModuleForIntArray.class

HeapsortIntArray.class SortModuleForIntArray.java

HeapsortIntArray.java StackGeneric.class

LListsortIntArray.class StackGeneric.java

LListsortIntArray.java StopWatch.class

LinkedListOfInt$Node.class StopWatch.java

LinkedListOfInt.class

[motoki@x205a]$
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• CLASSPATH ...

[motoki@x205a]$ javac BubblesortIntArray.java

BubblesortIntArray.java:7:

: SortModuleForIntArray

public class BubblesortIntArray extends SortModuleForIntArray

^

BubblesortIntArray.java:25:

@Override

^

BubblesortIntArray.java:31:

@Override

^

3

[motoki@x205a]$

---
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import

import . ; import

•

3

3

import

• import

(java.lang import )

CLASSPATH

---
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22. 23 ( )

22.22 mypackage

StackGeneric

import mypackage.StackGeneric;

22.18 TestStackGenericMain.java

[motoki@x205a]$ pwd

/home/motoki/C-Java2012/Programs-Java/objectoriented/example_pac

[motoki@x205a]$ ls

TestStackGenericMain.java TimerForSortModuleIntArray.jav

TimeSortModulesIntArrayMain.java
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[motoki@x205a]$ cat TestStackGenericMain.java

import mypackage.StackGeneric;

22.18 TestStackGenericMain.java

[motoki@x205a]$

CLASSPATH=~/C-Java2012/Programs-Java:.; export CLASSPATH

[motoki@x205a]$ javac TestStackGenericMain.java

[motoki@x205a]$ ls

TestStackGenericMain.class TimeSortModulesIntArrayMain.java

TestStackGenericMain.java TimerForSortModuleIntArray.java

[motoki@x205a]$ java TestStackGenericMain

hij, efg, bcd

###Stack capacity is increased###

#<New> pushdownStack (generic_type, capacity=102, currentNumOfEle=2)

3, 2, 1

[motoki@x205a]$

---
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22–15

@@
��

private ( )

( )

protected ( )

public
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( , , ,

, )

public
public

private

( )

protected

public
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( , , )

public public

private ( )

( ) (public )

protected ( )

public

---
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22. 24 ( ; )
19.5... TowerOfHanoiConfig

private static Disk
19.6... NumberWith1000DecimalPlaces

private static Digit
19.7... BinaryTreeOfStringInt

private static Node

private

[motoki@x205a]$ cat -n TowerOfHanoiConfig.java
1 /* Hanoi ...
2
3 public class TowerOfHanoiConfig {
4 //
5 private static class Disk {

......
23 }

......
115 }

---
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22. 25 ( ; , )
19.6( 22.1)... StackOfAnyObjects
private DEFAULT INITIAL CAPACITY,
DEFAULT CAPACITY INCREMENT, stack, indexOfTopEle

22.7... HeapsortIntArray
private heapify()

private

[motoki@x205a]$ cat -n StackOfAnyObjects.java
1 /* Object pushdown ... */
2
3 import java.util.*;
4
5 public class StackOfAnyObjects {
6 private static final int DEFAULT_INITIAL_CAPACITY =
7 private static final int DEFAULT_CAPACITY_INCREMENT
8
9 private Object[] stack;
10 private int indexOfTopEle;

......
107 }---
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22. 26 ( ; )

19.4... Rectangle

protected,final id

protected width, height

public

@@
��

protected

id

=⇒ (getId()) , final

public
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[motoki@x205a]$ cat -n Rectangle.java

1 /* */

2

3 public class Rectangle {

4 protected final int id; // ...

5 protected double width; //

6 protected double height; //

......

28 //

29 public int getId() {

30 return id;

31 }

......

58 }

---
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22. 27 ( ; )

22.7 ... HeapsortIntArray

private

( )

1

public, static

getInstance()

[motoki@x205a]$ cat -n HeapsortIntArray.java

1 /**

2 * int heapsort

3 *

4 */

5 public class HeapsortIntArray extends SortModuleForIntArray

6 // 1

7 // ( private )
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8 // ( 1 )

9 // ( )

10 private static final HeapsortIntArray INSTANCE

= new HeapsortIntArray();

11

12 // ( )

13 private HeapsortIntArray() {

14 super();

15 }

16

17 /** ... */

18 public static HeapsortIntArray getInstance() {

19 return INSTANCE;

20 }

......

86 }

---
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22. 28 ( vs. )








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















2

"Book, , , , "

"DVD, DVD , , "

=

DVD =

10 =

=
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[motoki@x205a]$ cat StockTakingNonOOP.java
/**
* ( )
*/
public class StockTakingNonOOP {

/** */
public static void printOutline(String[] lines) {

int countOfBooks = 0, //
countOfDVDs = 0, //DVD
countOfTeemingBookTitles = 0,

//10
amount = 0; //

for (String line : lines) {
if (line.startsWith("Book")) {

String[] data = line.split(",");
int count = Integer.parseInt(data[4]);
countOfBooks += count;
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if (count >= 10) {
++countOfTeemingBookTitles;

}
int price = Integer.parseInt(data[3]);
amount += price * count;

} else {
String[] data = line.split(",");
int count = Integer.parseInt(data[3]);
countOfDVDs += count;
int price = Integer.parseInt(data[2]);
amount += price * count;

}
}

System.out.println(" = " + countOfBooks);
System.out.println("DVD = " + countOfDVDs);
System.out.println("10 =

+ countOfTeemingBookTitles);
System.out.println(" = " + amount + " ");
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}

//------------------- -------------------
public static void main(String[] args) {

String[] stockData = {
"Book, Java , ...,2520,20",
"DVD, ,1490,10",
"Book, Java 4 ,K.Arnold ,4410,2",
"Book,Java 4 ,S.Zakhour ,5040,5"};

printOutline(stockData);
}

}
[motoki@x205a]$ javac StockTakingNonOOP.java
[motoki@x205a]$ java StockTakingNonOOP

= 27
DVD = 10
10 = 1

= 99320
[motoki@x205a]$
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[motoki@x205a]$ cat StockTakingOOP.java
/**
* ( )
*/
public class StockTakingOOP {

/** */
public static void printOutline(String[] lines) {

int countOfBooks = 0, //
countOfDVDs = 0, //DVD
countOfTeemingBookTitles = 0,

//10
amount = 0; //

for (String line : lines) {
Item item = null;
if (line.startsWith("Book")) {

item = new Book(line);
countOfBooks += item.getCount();
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if (((Book)item).isTeeming()) {
++countOfTeemingBookTitles;

}
} else {

item = new DVD(line);
countOfDVDs += item.getCount();

}
amount += item.getAmount();

}

System.out.println(" = " + countOfBooks);
System.out.println("DVD = " + countOfDVDs);
System.out.println("10 =

+ countOfTeemingBookTitles);
System.out.println(" = " + amount + " ");

}

//------------------- -------------------
public static void main(String[] args) {
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String[] stockData = {
"Book, Java , ...,2520,20",
"DVD, ,1490,10",
"Book, Java 4 ,K.Arnold ,4410,2",
"Book,Java 4 ,S.Zakhour ,5040,5"};

printOutline(stockData);
}

}

//------------------- -------------------------
/** */
class Item {

private int count = 0;
private int price = 0;

public int getCount() {
return count;

}
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public int getPrice() {
return price;

}

protected void setCount(int count) {
this.count = count;

}

protected void setPrice(int price) {
this.price = price;

}

public int getAmount() {
return price * count;

}
}

/** */
class Book extends Item {
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private static final int THRESHOLD_FOR_TEEMING_BOOK = 10;

public Book(String bookInfo) {
String[] data = bookInfo.split(",");
setPrice(Integer.parseInt(data[3]));
setCount(Integer.parseInt(data[4]));

}

public boolean isTeeming() {
return (getCount() >= THRESHOLD_FOR_TEEMING_BOOK);

}
}

/** DVD */
class DVD extends Item {

private static final int THRESHOLD_FOR_TEEMING_BOOK = 10;

public DVD(String dvdInfo) {
String[] data = dvdInfo.split(",");
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setPrice(Integer.parseInt(data[2]));
setCount(Integer.parseInt(data[3]));

}
}
[motoki@x205a]$ javac StockTakingOOP.java
[motoki@x205a]$ java StockTakingOOP

= 27
DVD = 10
10 = 1

= 99320
[motoki@x205a]$'

&

$

%

•

•

---
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:

{ ... 3 1 p.181}

• (SRP, Single Responsibility Principle) · · ·

( )

• (OCP, Open-Closed Principle) · · ·

(open)

(closed)
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{ Java 2 2 }

• 3

3 · · ·

3 · · ·

3 · · · (

)

•

3 YAGNI (You Aren’t Going to Need It.) · · ·

3 DRY (Don’t Repeat Yourself.) · · ·

3 PIE (Program Intently and Expressively.)· · ·

• ......................( )
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• 3 ...................... ( )
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•

3 · · ·

3 · · ·

3 (Domain-Driven Design, DDD) · · ·

(domain)

(

)
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� 	 
 	 � � 	 � �public class app {
   public static void main(String args[ ]){
      Circle c;
          ............
      methodA(c);
          ............
   }
}

class Circle {
   ............
   public double area(){
      return Math.PI*radius*radius;
   }
   ............
}
............

             ....................................
public class LibA{
   ............
   public void methodA(Shape fig){
      ............
      fig.area();
      ............
   }
   ............
}
             ......................................

¸ 
 �
¸ 
 �

•

( )

---
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Java(J2SE7.0; JDK1.7, Java SE Development Kit 1.7)

GUI, , , ... 4000

'

&

$

%

=⇒
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Java 1

---
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( )

'
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%

22. 29 ( ,Java )

Java '

&

$

%

Applet main

main init(), start(),

paint(), ... Web

---
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VisualBasic(1990 ) −→ActiveX

Java JavaBeans

Beans
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BDK ( )
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the Gang of Four) 23 (GoF
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applicattion
program
interface �; �
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Abstract Factory E E E

Builder E

Factory Method E
Prototype E
Singleton

G H �/ C �% � ! 


Adapter

Bridge E E E E

Composite E

Decorator E E

Facade E

Flyweight

Proxy

I O P �/ C �% � ! 


Chain of Responsibility E E E

Command E E

Interpreter

Iterator E
Mediator E

Memento

Observer E E

State

Strategy E E

Template Method E
Visitor E
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GoF

• · · ·

• · · ·

• · · ·

• · · ·

• · · ·

• · · · ...

• · · ·

• · · ·

• · · ·

• · · ·

• · · ·

• · · ·

• · · ·---
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22. 30 (Iterator )

arr[] getName()

for (int i=0; i<arr.length; i++)

System.out.println(arr[i].getName());'

&

$

%
@@
��

Iterator

Iterator it = .iterator();

while (it.hasMoreElements()) {

obj = it.nextElement();

System.out.println(obj.getName());

}



2491

J2SE5.0

Iterator for

for ( element : arr)

System.out.println(element.getName());

for Iterator

---
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22. 31 (Singleton )

1
@@
��

Singleton

22.7 HeapsortIntArray.java,

BubblesortIntArray.java,

LListsortIntArray.java,

22.12 TesterForSortModuleIntArray.java

---
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22. 32 (Strategy )

(strategy)

@@
��

Strategy

22.12 TesterForSortModuleIntArray

...

Strategy

...

[motoki@x205a]$ cat TesterForFixedSortModuleIntArray.java

import java.util.Scanner;

import java.util.Random;

/**
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* SortModuleForIntArray

* int

*

*/

public class TesterForFixedSortModuleIntArray {

private static final int SIZE =100;

private static final int WIDTH = 10;

private final SortModuleForIntArray sortModule;

//

public TesterForFixedSortModuleIntArray(

SortModuleForIntArray sortModule) {

this.sortModule = sortModule;

}

/** */
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@Override

public String toString() {

return "Tester for " + sortModule;

}

3

/** SIZE

* */

public void runOnRandomData() {

22.12 TesterForSortModuleIntArray.java

[motoki@x205a]$ cat TestFixedSortModulesIntArrayMain.java

/**

* [HeapsortIntArray ] ...

* TesterForFixedSortModuleIntArray ...,

* [BubblesortIntArray ] ...

* TesterForFixedSortModuleIntArray ...,

* [LListsortIntArray ] ...

* TesterForFixedSortModuleIntArray ...
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* 3 ..

* int Java..

*/

public class TestFixedSortModulesIntArrayMain {

public static void main(String[] args) {

//HeapsortIntArray

TesterForFixedSortModuleIntArray testerForHeapsort

= new TesterForFixedSortModuleIntArray(

HeapsortIntArray.getInstance());

testerForHeapsort.runOnRandomData();

System.out.println("---");

//BubblesortIntArray

TesterForFixedSortModuleIntArray testerForBubblesort

= new TesterForFixedSortModuleIntArray(

BubblesortIntArray.getInstance());

testerForBubblesort.runOnRandomData();
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System.out.println("---");

//LListsortIntArray

TesterForFixedSortModuleIntArray testerForLListsort

= new TesterForFixedSortModuleIntArray(

LListsortIntArray.getInstance());

testerForLListsort.runOnRandomData();

}

}

[motoki@x205a]$ javac TestFixedSortModulesIntArrayMain.java

[motoki@x205a]$ java TestFixedSortModulesIntArrayMain

---


