
1,a) 2,b) 2,c)

ExtractMethod

ExtractMethod

1.

[1], [2] ExtractMethod

[2]

[1], [3]

[4]

ms ExtractMethod

mn

ms mn

mn mr ms mr

ms

1

2

a) mii@fse.cs.ritsumei.ac.jp
b) kamina@acm.org
c) maru@cs.ritsumei.ac.jp

mr ms

ms

ms

mn mr

ms Extract-

Method

ms mn

mn mr

mn

mr mr mn

mn

mn

mr mr

mn

mr

mn

ExtractMethod
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mn

mn

mn

[5]

Java

ExtractMethod

JUnit*1

ExtractMethod

ExtractMethod

ExtractMethod

2 Ex-

tractMethod

3 Java

Java

4

2. ExtractMethod

ExtractMethod

ExtractMethod

*1 http://junit.org/junit4/

public class Customer {

private String name = "";

public int discount = 0;

...

public Customer(String name) {

this.name = name;

}

public String statement(OrderRecord record) {

if (record == null || record.getSize() == 0) {

return "No order";

}

/* From here: ExtractMethod */

int outstanding = 0;

for (Order order : record.orders) {

outstanding += order.getAmount(discount);

}

/* To here: ExtractMethod */

return name + "’s amount: " +

String.valueOf(outstanding);

}

}

public class OrderRecord {

List<Order> orders = new ArrayList<Order>();

...

public void addOrder(Order order) {

orders.add(order);

}

public int getSize() {

return orders.size();

}

}

public class Order {

...

public Order(String title, int price) { ...

}

public int getAmount(int discount) { ...

}

}

1

(1)

1 ExtractMethod

Customer statement()

name discount

statement()

OrderRecord

discount

OrderRecord Order
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public class CustomerTest {

@Test

public void testStatement1() {

Customer customer = new Customer("C1");

customer.discount = 10;

OrderRecord record = new OrderRecord();

Order order = new Order("Movie", 200);

record.addOrder(order);

assertEquals(customer.statement(record),

"C1’s amount: 180");

}

@Test

public void testStatement2() {

Customer customer = new Customer("C2");

customer.discount = 20;

OrderRecord record = new OrderRecord();

Order movie = new Order("Movie", 200);

Order music = new Order("Music", 100);

record.addOrder(movie);

record.addOrder(music);

assertEquals(customer.statement(record),

"C2’s amount: 240");

}

@Test

public void testStatement3() {

Customer customer = new Customer("C3");

customer.discount = 30;

OrderRecord record = new OrderRecord();

assertEquals(customer.statement(record),

"No order");

}

}

2 statement()

statement()

2 3

3

T1 1

testStatement1()

T2 2

testStatement2()

T3

testStatement3()

(2) ExtractMethod

statement() Ex-

tractMethod

getOutstanding()

public class Customer {

...

public String statement(OrderRecord record) {

if (record == null || record.getSize() == 0) {

return "No order";

}

int outstanding = getOutstanding(record);

return name + "’s amount: " +

String.valueOf(outstanding);

}

private int getOutstanding(OrderRecord record) {

int outstanding = 0;

for (Order order : record.orders) {

outstanding += order.getAmount(discount);

}

return outstanding;

}

}

3 ExtractMethod

1

“From here” “To here”

ExtractMethod 3

getOutstanding() statement()

statement()

3

3

ExtractMethod

(3)

3

Customer statement()

statement() Customer

statement()

getOutstanding()

Customer private

public getOutstanding()

Customer

getOutstanding()

getOutstanding()
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public class Customer {

...

public int getOutstanding(OrderRecord record) {

return record.getOutstanding(discount);

}

}

public class OrderRecord {

...

public int getOutstanding(int discount) {

int outstanding = 0;

for (Order order : orders) {

outstanding += order.getAmount(discount);

}

return outstanding;

}

}

4 MoveMethod

MoveMethod 4

Customer getOutstanding()

ExtractMethod Customer

getOutstanding()

Customer statement()

getOutstanding()

MoveMethod

Customer getOutstanding()

Ex-

tractMethod getOutstanding()

statement()

3 statement()

T3 getOutstanding()

getOutstanding()

5 statement()

getOutstanding()

getOutstanding()

record 0

getOutstanding()

statement()

getOutstanding()

statement()

getOutstanding()

public class Customer {

...

public String statement(OrderRecord record) {

if (record == null || record.getSize() == 0) {

return "No order";

}

outstanding = getOutstanding(record);

return name + "’s amount: " +

String.valueOf(outstanding);

}

private int getOutstanding(OrderRecord record) {

if (record.getSize() == 0) {
return -1;

}

int outstanding = 0;

for (Order order : record.orders) {

outstanding += order.getAmount(discount);

}

return outstanding;

}

}

5 getOutstanding()

ExtractMethod

ExtractMethod

3.

ExtractMethod

JUnit

ExtractMethod

3

( 1 )

( 2 )

( 3 )

2

3.1

Java
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JUnit

@Test

2

ExtractMethod

mn

mn

Java

mn

• mn

• mn

–

–

mn

• mn

– return

–

–

mn

Extract-

Method 3

getOutstanding()

OrderRcord

record

int

discount getOutstanding()

return outstanding

diccount

getOutstanding() Vin

Vout

Vin = { record, discount }
Vout = { outstanding }

3.2

ExtractMethod

mn

ExtractMethod ms

mn

mn

mn mn

ms return

mn

return

“return x;”

“return x + 1;”

return

return

return

return x + 1; →
rval1 = x + 1; return rval1;

return

Java

java.lang.String java.lang.Integer

Java

API

java.lang.reflect.Field
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ExtractMethod

3.3

0

1

3.1 3 getOutstanding()

Vin Vout

Vin = { record, discount }
Vout = { outstanding }

record

discount outstanding

3 getOutstanding()

Win

Wout

Win = { discount }
Wout = { outstanding }

outstainding Vout

C c C

C 2 java.lang.String

s int i f.s f.i

public class Customer {

Logger logger =

Logger.getInstance(Customer.class.getName());

...

private int getOutstanding(OrderRecord record) {

logger.log(Level.INFO, discount);

int outstanding = 0;

for (Order order : record.orders) {

outstanding += order.getAmount(discount);

}

int rval1 = outstanding;

logger.log(Level.INFO, rval1);

return rval1;

}

}

6

log4j*2

org.apache.log4j.Logger

6

2 3

T1 discount:10, outstanding:180

T2 discount:20, outstanding:240

T3 discount:—, outstanding:—

T3 getOutStanding()

T1 T2

3.3

ExtractMethod

mn mr

mr tr mn

tn

tn mn

tr mr

ExtractMethod

[6], [7] [8]

[9]

3 statement()

getOutstanding() 2

testStatement1()

7

getOutstanding()

*2 https://logging.apache.org/log4j/2.x/
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7 ExtractMethod

record 7

return void

mn

mn

mn

3

T1

getOutstanding() outstanding 180

getOutstanding()

o

int o = customer.getOutstanding(record);

assertEquals(o, 180);

8

statement()

getOutStainding()

4.

ExtractMethod

ExtractMethod

public class CustomerTest2 {

@Test

public void testStatement1() {

Customer customer = new Customer("C1");

OrderRecord record = new OrderRecord();

Order order = new Order("Movie", 200);

record.addOrder(order);

if (record == null || record.getSize() == 0) {

return;

}

customer.discount = 10;

int o = customer.getOutstanding(record);

assertEquals(o, 180);

}

@Test

public void testStatement2() {

Customer customer = new Customer("C2");

OrderRecord record = new OrderRecord();

Order movie = new Order("Movie", 200);

Order music = new Order("Music", 100);

record.addOrder(movie);

record.addOrder(music);

if (record == null || record.getSize() == 0) {

return;

}

customer.discount = 20;

int o = customer.getOutstanding(record);

assertEquals(o, 240);

}

}

8 getOutstanding()
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ExtractMethod

3

2

statement() T3

5

getOutstanding()

statement()

getOutstanding()
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