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class Person {
private String name;
/*@ public invariant !name.equals(""); @*/
/*@ public behavior
requires nm != null && !nm.equals("");
assignable name;
ensures name.equals(nm);
Qx/
public void setName(String nm) {
name = nm;
}
}
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public class Example {
public Example() {}

public int method(String str) {
return str.length(); //no null check
}

}

000 ESC/Java20 000000000000 0OOOOOO

ESC/Java version ESCJava-2.0.5
[0.023 s 8230232 bytes]

Example ...
Prover started:0.072 s 12311784 bytes
[1.018 s 12577160 bytes]

Example: Example() ...
[0.045 s 12278712 bytes] passed
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Example: method(java.lang.String)

Example.java:7: Warning: Possible null dereference (Null)
return str.length(); //no null check
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c.method2(); //call Classl
}
}

Example2O00O0O0 3000 Class1 0000000000 DOOOOOO4000 Class1 O
0000000 method20000000000DO0O Example2d OO0 Classl1OODOO 2
goboooboobooobooooo

3.2 00O

3.2.1 0000O0O0OO0O0OOOOOOOOOOOOOO0OOO0O00O0000

gbooooboboobno obooobobobobooobobooboobobobonoo
gbooboboooboboooboobobooobobooobobooboboobobo
gbobobobobooboboooooooooo

gboobobgooobob bobobooboboobobobooooboboooooboo
gbobobobobobob




3.2.2 0O0O00O00OO0O0OO0OO0OO0DOOOOODOOOOOOOOOOOOOOn
gooobooobooboo boobooobooobboooobobobOoboobOoboo
gobodgbbooobooobobooobooabog

gooobooboboogo booobooooboobobobooboobbbOOobooDbo

gobodgbooobogoon

3.3 00O

gooboobooobbooooo

3.3.1 0O0O0O

gobogobogoooooogoboooooooboobooboobooboobboooo

3.3.2 0O0OO

gboboobobooobobboooobooboooboboboobooooooboobo
gooo



4 00O
gboboobooboooooooooooon

4.1 00O

Eclipse DODOOOODOOODOOOOOO

4.1.1 00O

oboboooboboooobo 2000000000 MO0DbODOD 330
ooo
4.1.2 0OOO0OO

oboboooboo1l1ooag

Unit test Static check Java
source code
A

djUnit ‘
Coverage report Output by
D%J ESC/Java2
Perl script Perl script
* * \ J

XML XML Analyzing
method calls

‘ Generating graph ‘

Eclipse Plugin

\j
Weighted directed graph

U1agoboogod

oooooooooobobooobooOooooooDbobobOOoo0ooooogyunitbood
ooooooOoOo0Oo0oDOoOo0oOooDOoOoOgobPerlo0bO00OoOoDODOOOOO



oo0oOo0O000DO0O0o0OooDoOoOoo XMLODOOOODODOOOOOOdEclipse
oboobob PerlODODODODODODO XMLOOOOOOO
O000000000000000. PerlDO0O0OOO ESC/Java20 00000000
gooooooooobooooooooobooooo XMLODOOoOoooOoooOoooo
Eclipse DO ODOOO PerlOODOOOOOOODOOO XMLOOOOOODO
gbooooobooooo XMLOOoooooooooboooooobobooooooo
gobooboooobooboooboobooobooboboobd

4.2 0O0OOO

O0000 Java 1.6 0 0 00 Eclipse Galileo DD OUOODOOOOO0DOO Eclipse0 000
00000000 PDE(Eclipse Plug-in Development Environment)[20] 000 0 00O
4.2.1 00000

Eclipse 0OOO0OODOOOOOOODOODODOOO MASUO JUNGOODOO
MASU 00000000 O0OO0OOOOOOODOOO0OOOOOO0ODOOOO0bODOOOoOnOO

0000 2jpo00000o0o0o0o0o0o0o0o0ooooooDOoooooOoOoooOo
gobooboogoooo

JUNG Java Universal Network/Graph Framework 00000 Java0 0000000
O000O00oooooo 220

4.3 0O
4.3.1 OO

gboboboobooooXMLoooooooXMLooooooooboboo

ooobooobo0o bobdbJavabUObOO0OOODOODODODI40000D0O0ODO
00000000 ESC/Java20 00000000

XMLOOOOOO XMLOOOOOUODODOOOODOOOODOO 10000 PerliO
gobooboogn

XMLOOOOOooono XMLOOOOOOOOoooooooXMLOooooooood
oobooooobooooDboO XMLO Eclipse0 0000000 OOOO

10



4.3.2 0000

Eclipse 00000000000 0OOOCreate Graph O OO0 O0O0O0O0O0O0COOOOOOOO
gbogboboobobobuoobobooboboobobooboboboooao
000000 Create Graph OO0 D O0OO0D0OOOO0ODOOOO0ODOOOODOOOODOOOOO
gooooo

4.3.3 XML

XMLOOOODOoOooDO

<?7xml version="1.0" encoding="utf-8"7>
<class>
<packageName>[ [0 O O 0O O </packageName>
<simpleName>U 0 0O 00O O </simpleName>
<methodCount>0 [0 U 0 [0 </methodCount>
<passedCount>0 0000 00O O </passedCount>
<coverage>[] 0 O 0O </coverage>
<methods>
<method id="1">
<name>[1 0 0 0 O </name>
<parameter>( [ 1,00 2,...</parameter>
<attributes>
<attribute>
<title>O OO OO O</title>
<value>[ O 0 </value>
</attribute>
</attributes>
</method>
<method id="2">

</method>
</methods>
</class>

000 XMLOOOO EBNFOOOOOOOOOOOOOOOOO0O0 XMLOOOOOO
00 [23)0Java0 0000000 2400000000

class = ’<class>’packageName simpleName (count | coverage) [methods]’</
class>’

count = methodCount passedCount

methods = ’<methods’ [ ’id="’ JavaODOOOODOOOO °"°] °>’ {method} ’</
methods>’

method = ’<method>’ methodName [parameters] [attributes] ’</method>’

attributes = ’<attributes>’ {attribute} ’</attributes>’

attribute = ’<attribute>’ title value ’</attribute>’

packageName = ’<packageName>’ JavaU U OO OOOODOO ’</packageName>’

simpleName = ’<simpleName>’ JavaUO O OO OOOO ’</simpleName>’
methodCount = ’<methodCount>’ Java0 O D O0OO0OO0O0 ’</methodCount>’
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. 1
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ReceiptionD
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ReceiptionDate
RegistShortageStock() TotalAmount e
RegistAlreadyDelivered() Shippingltem(name, amount):Int
1 1
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Personal data ltemName
TotalAmount
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ceiptionDesk U0 D 0O DDO0OOOOODDOOOOODODO ReceiptionDesk 00 0O OO
00000000 0oO00ooooooooooooooooooooooooooooon
oooboboboooo

543 0O000OO0OO00OOOODODOO

gebobobooobooboboogbobooobobooboooboobooooooDo
000000000O0O0O0O0O0 )oboo0ooU00ooooooOoOo

00000DO0O0O00O0OO0O0oOooooobooooOogooonO Customer 00O 0O0ORe-
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OO0 StockState 0 D0 OO0OOODOOOOODO

public class StockState{
public final static byte SHORTAGE=0, SATISFYED=1, DELIVERED=2, WAIT=3;
s

StockState 0 0 0000000000000 O000D0ODOO0O0ODOOOO0ODOOO0O0OD
000000000000 0D0OD000O0OStockState 00000000 OODOOODOOODO
Oo00o0ooo0oooooooooooooooooooooooooooooooon
oo0oooooooon

D0D0000000 StockState 00000000000 D0O0DOODODOORequest O
00 0O ReceiptionDesk OO0 O0O0O0O0O0O0O0O0DOODOONO Request 0000 registShort-
ageStock 00 O0D0OOODOOODO

public void registShortageStock()
{

by

requestState = StockState.SHORTAGE;

00000 StockState DO O OODOOOOOOOOOOOOOOOOOOOOOOOOO

gobooobooooboobooo
gooobgboobooboobobobobooboboobobooboobobo

gboboboboboboboboboobo

ReceptionDesk 0 00 00 ContainerItem 000000000 Oe600 70000
ReceptionDesk 0 0 0 0 Containerltem 000 0000000000000 OODOOODOO
Os50uMLODOODODOD

O00000D00OD0O ReceptionDesk 0000000 Containerltem 00O OO OO0
O000DO0ODODODO0ODO receiptNewContainerltem OO0 000000000

public void receiptNewContainerItem(ContainerItem c) {
ContainerItem citem = new ContainerItem(c.getContainerID(),c.
getContainedItem() ,c.getReceiptionDate());
storage.registContainerItem(c);
deliveringOrder();//0 00000000000 O0OO

by

2000 Containerltem 000000000 DODOOODODOOO getContainerID O O O
00 getContainedItem O O 0 00O getReceiptionDate 0 00 000000 O0OO0OOO0DOO
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gboogboboogbooooboooboobobooooboooobobooboooooDoo
gbogboboobobobooboboboobuobooboboboooboobobo
gbooobooboooobooboboooobobooobobobooboobooboooboboo
gboboobobooboobobooobooboboboboobobobooooboo
gobooboboobobooboobooooboboobobooboobobooobobo
gboooboooboobooobooboooobooobooboooboooboobobooobooo
goood

gbooboboooooooboboooobobooooooooooboboooooboo
goobobbooooobooboooobobobooooooboboooobooboboooooboo
gooobooogoboooooboobooobooboobooobooobobooobooon
gboboobobooboboobooboboobobobobuooboboobobo
gbooboooboooboboobobodoboboooboobooboobobooobobo
gooooo
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gboooooooog,obgboob0oboboboooooobobooooooobono
gboboboodg obuooboboob booobooobobuoob boboobobo
gooooooono.

gboobobobooboooboboboboob,0bo0booboobooooooboooonoo
gbobgooobo bobooboboo obhoboboobobuoo obobooboobo
gboboobooo.

goboooboooboobbooboboobboobboobb oobooooo
goboodoboooobooboo booboobooboooboooooboon.

gboooboooboobooboobooboobo boobooboob oboobo
gbobobob boboboboboboboboo.

ubodgboobooboobooboboobobuoboobobobobooboooboon
goboog oboooboobbo bboobboobboob oobooo oboooo
goboooobooooogd.

gboo,0b000b0obbobb boboboboobbob0 obboboobooboo o
gboboboboboboboboo.
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000000 1: ContainerltemTest.java

package test_for_thesis;

import java.util.Arrays;

import java.util.Date;

import java.util.LinkedList;

import java.util.List;

import StockManagement.ContainerItem;
import StockManagement.Item;

import junit.framework.TestCase;

public class ContainerItemTest extends TestCase {

private Item[] items;

private List itemList;
private Date date;

private ContainerItem containerIteml;
private ContainerItem containerItem2;
private ContainerItem containerItem3;

protected void setUp() throws Exception {
super.setUp();
items = new Item[5];
items[0] = new Item("O O A",30);

items[1] = new Item("O O B",60);
items[2] = new Item("O O C",20);
items[3] = new Item("O O D",10);
items[4] = new Item("O O E",50);

itemlList = new LinkedList(Arrays.asList(items));
date = new Date((long)O0);

/00000000000

containerIteml = new ContainerItem(1l, itemList, date);

containerItem2 = new ContainerItem(2,itemList);
containerItem3 = new ContainerItem(3);

¥

public void testGetReceiptionDate() {

assertEquals(date, containerIteml.getReceiptionDate());

¥

public void testGetContainedItem() {

assertEquals(itemList, containerItem2.getContainedItem());

¥

public void testGetContainerID() {

assertEquals(3, containerItem3.getContainerID());

¥
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000000 2: CustomerTest.java

package test_for_thesis;

import StockManagement.Customer;
import junit.framework.TestCase;

public class CustomerTest extends TestCase {

private Customer customerl;
private Customer customer?2;

protected void setUp() throws Exception {

public

public

public

public

public

public

super.setUp();

/00000000000
customerl = new Customer();
customer2 = new Customer("name2", "address2", "222-2222");

void testGetName() {
assertEquals("name2", customer2.getName());

void testGetAddress() {
assertEquals("address2", customer2.getAddress());

void testGetZipCode() {
assertEquals("222-2222", customer2.getZipCode());

void testSetName() {
customerl.setName ("namel") ;
assertEquals("namel", customerl.getName());

void testSetAddress() {
customerl.setAddress("addressi");
assertEquals("address1", customerl.getAddress());

void testSetZipCode() {
customerl.setZipCode("111-1111");
assertEquals("111-1111", customerl.getZipCode());
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OobDOoOgnO 3: ItemTest.java

package test_for_thesis;

import StockManagement.Item;
import junit.framework.TestCase;

public class ItemTest extends TestCase {

private Item iteml;
private Item item2;

protected void setUp() throws Exception {
super.setUp();

/00000000000
iteml = new Item("O0O A",30);
item2 = new Item("O 0O B", 40);

}

public void testGetName() {

assertEquals("0U 0 A", iteml.getName());
}

public void testGetAmount() {
assertEquals (30, iteml.getAmount());
}

public void testSetAmount() {
item2.setAmount (50) ;
assertEquals(50, item2.getAmount());

000000 4: ReceiptionDeskltemTest.java

package test_for_thesis;

import StockManagement.ReceiptionDesk;
import junit.framework.TestCase;

public class ReceiptionDeskTest extends TestCase {
private ReceiptionDesk re;

protected void setUp() throws Exception {
super.setUpQ) ;

//0000000
re = new ReceiptionDesk();
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OOD0O00O0O 5: RequestTest.java

package test_for_thesis;

import java.util.Date;

import
import
import
import

public

StockManagement .Customer;
StockManagement .Request;
StockManagement .StockState;

junit.f
class R
private
private
private

private

protect

public

public

public

public

ramework.TestCase;
equestTest extends TestCase {

Customer customeri;
Request requestli;
Request request2;
Request request3;

ed void setUp() throws Exception {
super.setUp();

/00000000000

customerl = new Customer ("Handai_Taro", "Osaka", "123-4567"
);

requestl = new Request("Iteml", 10, customerl);

request2 = new Request("Item2", 10, customerl, new Date());

request3 = new Request("Item3", 10, customerl, new Date(),
StockState.SATISFYED) ;

void testGetCustomer() {
assertEquals(customerl, request2.getCustomer());

void testGetSetAmount() {
requestl.setAmount (20) ;
assertEquals(20, requestl.getAmount());

void testGetRequestState() {
assertEquals(StockState.SATISFYED, request3.getRequestState
ODF

void testGetName() {
assertEquals("Iteml", requestl.getName());
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000000 6: StockStateTest.java

package test_for_thesis;

import StockManagement.StockState;
import junit.framework.TestCase;

public class StockStateTest extends TestCase {

/* StockStateU U DO UODOODOOLOODODLDODODODO
* JO00000DO0DO0DOobOobOobonog =/

private StockState ss;

public void testStockState() {
ss = new StockState();
}

000000 7: StorageTest.java

package test_for_thesis;

import StockManagement.Storage;
import junit.framework.TestCase;

public class StorageTest extends TestCase {
private Storage storage;
public void testStorage() {

storage = new Storage();
}

/ O000000Osetterd00Qoon
* getItemList[] getContainerItemlist 0O O0OOO =/
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