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3.19 Incomplete Library Clasŝа ̃ 86 
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7.4 Inline Clasŝ ᾃ  154 ̃ע
7.5 Hide Delegatê ȉ Ὧ Ȋ̃ 157 
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9.5 Replace Nested Conditional with Guard Clauses 250 
̂Ԉ Ԇ ֒ ̃

9.6 Replace Conditional with Polymorphism̂Ԉ Ԇ ֒ ̃ 255 
9.7 Introduce Null Object̂ ὡ Null ̃ 260 
9.8 Introduce Assertion̂ ὡ ̃ 267 

 10 ̔  ע ̂Making Method Calls Simpler̃  271 
10.1 Rename Method̂   ̃ 273 
10.2 Add Parameter̂ ╗ ̃ 275 
10.3 Remove Parameter̂ ̃ 277 
10.4 Separate Query from Modifier̂   ᶢ    ̃ 279 
10.5 Parameterize Method̂ԇ  ̃ 283 
10.6 Replace Parameter with Explicit MethodŝԈ   Ԇ ̃285 
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11.7 Extract Superclasŝ ̃ 336 
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 12 ̔ ̂Big Refactorings,   by Kent Beck and Martin Fowler̃ 359 
12.1 Tease Apart Inheritancê  ᴇ ̃ 362 
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 13 ̔ ȁ б   379 
 

̂Refactoring, Reuse, and Reality,   by William Opdykẽ  
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ӱ₥̆ ᴁ э Ȃ э  class hierarchŷ ᴇ 

̃̆ ҩ ᾗ ҾԆ Ȃӹ эᴇ ῌҔ̆  classes 

ᴐ ṁҩ ҾḮ ̆ ҾḮ ὡ Ȃת ҾḮ  

а   subclasses̆ ᾗ̂overriddeñ ѝ Ȃ  superclass 

ᾃṁ ᶢ ̆ Ԉ῏ ᾗ Ȃ Ҿ ̆superclass Ҿ  

̆ ὲ Ҿ ѝ  subclasses ᾃ   Ȃ Ҿ ̆ ΰ 

э subclasses ṁ Ү ̆ὲ Ԉ ԏ  class hierarchy ṁȂ
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҂ ӹ ҩ э class hierarchy ᴐ ̆ ӹԏ  

Ү Ȃ ̆   ш Ȃӹԏ аὤ ӹ 

ԏ ̆ Ḁ Ḇ╠ ╒ Ȃ ₂ ҩ ч  

э  class hierarchy̆  ҩὲ Ԇ ̆╖ Ȃӹԏ ︠ 
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�̃ ϸ 
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Ԉ ᾃ ȊȂ ȁ ȁ а  

̆ Ԉ а ὡ  ᴂȂ ̆  

ȉ Ԇ ᾗ Ѯ ȊȂ

ȉ Ԇ ᾗ Ѯ Ȋ̙ Ȃ ₥ ֒  

̆ ԏ ᶕ Ἴ ̂coding̃Ȃ Ἴ э ̆  

Ȃת ̆ ̆ ԏа ᶢ Ԇ ̆ұ Ἴ  

̆ ᴇ ȂԆ ̆ ᴐӱш  

ѝ Ҕ≤ ѝȂ

ȉ Ȋ б Ȃ ᴔ э ̆ Ҕ Ԇ ̆ 

ᴔ҂ Ԉ ╗ Ԇ Ȃ э ̆  

ҩ ̆ᴔ эḣ ̂field̃ӱ э class  э class̆ Ҿ 

Ԇ ӱ э  ̂method̃   э  ̆  class hierarchy  

ҾԆ ҩȂת ̆ ̆ Ҿ ᶢ Ԉ
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ᴔ̆ Ҿ ῆ‡ а ̂concurrent̃  ̂distributed̃
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ѫ Ӯ ̂refactoring̃ ̙ ּ ᴐ ̆ Ӯ эп ̆

Ἴ ȁў Ȃ ֶ Ӯ Ҿп 

̆ Ȃ ̆ ̆ ӹ  
  ᴿ̆ Ȃ ᴿѮ Ԉ Ԉ ұ Ѯ ̆ ѝ  

Ү Ȃ ̆ ұ ̆ ᴉ Ȃ  
  э ᴿ̆ Ԉ ╠ Ү Ȃ

Ԉ ᾱ Ԉ э ᴿᴐѝ ҉ Ȃ ᴔ ̆  

з ᴔ Ȃ ᴔ ᵏ Ӯ Ȃ

ת ̆ эӮ ᴿ̆ ҩ э Ȃ э ̆ 

ҩ̆֗ᴉ ̂  
ҩ ̆ ᴿ ֶ   100 ̃Ȃ э Ԉ 

ұ ̆ а  ֓ḣȂ

֗ᴉ Ӯ ȉ ұ й Ȋ ̆ ὡҩ э︠ 

ὴ ч Ȃ ᴔ ᴉ э ̆  

̆ э аḣ ԏ ѫṁȂת ᴔ Ԇ  
̆ Ȃ Ԉ ᴔ э ᴿ ̆

ұ э Ȃ
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 1  , э ᴿ

ᴿ Ȃ э   ̆ ᴁ

̂statement̃Ȃ ᴐ ̔ ҩ Ҿ ȁ ̆ ᵳ 
  Ȃ ѝ ̔ ȁἳ Ȃ  

ҩ ̆ ѝ ̕ ֶ ȉ ѝ Ȋ а 
Ȃ

Ԉ э classes эᴿ ἷ Ȃ  1.1  UML class diagram̂ ̃̆  

Ԉ Ҿ classesȂ ֶ ‟  Ҿ classes Ԇ Ȃ
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 1.1    ᴿ э classesȂ Ȃ

UML̂Unified Modeling Languagĕ ̆[Fowler, UML]̃Ȃ

���	�̂  ̃  
 

������ э  data clasŝ ̃Ȃ

public class Movie { 
public static final int CHILDRENS = 2; 
public static final int REGULAR = 0; 
public static final int NEW_RELEASE = 1; 

 

private String _title; // 
private int _priceCode; // ֓ ̂Ԇ ̃

public Movie(String title, int priceCode){ 
_title = title; 
_priceCode = priceCode; 

} 
 

 
 
 
 
 
 

��������	
���������	
���������	�
������	��	
������








1.1   3 

 
 

public int getPriceCode(){ 
return _priceCode; 

} 

 
public void setPriceCode(int arg){ 

_priceCode = arg; 
} 

 
public String getTitle(){ 

return _title; 
} 

} 
 
 

��
���̂  ̃  
 

���	
��class ȉ э ҩ ȊȂ

class Rental { 
private Movie _movie; // 
private int _daysRented; // 

public Rental(Movie movie, int daysRented) { 
_movie = movie; 
_daysRented = daysRented; 

} 

 
public int getDaysRented() { 
return _daysRented; 

} 

 
public Movie getMovie() { 
return _movie; 

} 
} 

 
 
 
 

̔ ̂ ҉̃ ᵏ Ԇ ̂ὭЦ

э ̃̆ Ȃ ұ Ȃ
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�(������̂  ̃  

 1  , э ᴿ

��	�����class Ȃ ẹὲ  classes ̆ ҂

  ̂accessor̃̔

class Customer { 
private String _name; // 
private Vector _rentals = new Vector(); // Ḇ

public Customer(String name) { 
_name = name; 

} 

 
public void addRental(Rental arg) { 

_rentals.addElement(arg); 
} 

 
public String getName() { 

return _name; 
} 

 

// ̔ ... 
 

 
��	����� ᵏҩ э Ԉ⁸   ̂method̃̆  1.2 э 

Ӈҵ ̂interactions̃Ȃ Ԇ ұ Ȃ
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public String statement() { 
double totalAmount = 0; // 
int frequentRenterPoints = 0; // 

Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 

 
while(rentals.hasMoreElements()){ 
double thisAmount = 0; 
Rental each = (Rental) rentals.nextElement(); // Ḇ

//determine amounts for each line 
switch(each.getMovie().getPriceCode()) { //   ֓

case Movie.REGULAR: // 

thisAmount += 2; 
if(each.getDaysRented()>2) 
thisAmount += (each.getDaysRented()-2)*1.5; 

break; 
 

case Movie.NEW_RELEASE: // 

thisAmount += each.getDaysRented()*3; 
break; 

 

case Movie.CHILDRENS: // ἳ

thisAmount += 1.5; 
if(each.getDaysRented()>3) 
thisAmount += (each.getDaysRented()-3)*1.5; 

break; 
} 

 
// add frequent renter pointŝ ╗ ̃

frequentRenterPoints ++; 
// add bonus for a two day new release rental 
if ((each.getMovie().getPriceCode() == Movie.NEW_RELEASE && 

each.getDaysRented() > 1) 
frequentRenterPoints ++; 

 
// show figures for this rental̂ Ḇ ̃

result += "\t" + each.getMovie().getTitle() + "\t" + 
String.valueOf(thisAmount) + "\n"; 

totalAmount += thisAmount; 
} 

 

// add footer lineŝ ̃

result += "Amount owed is " + String.valueOf(totalAmount) + "\n"; 
result += "You earned " + String.valueOf(frequentRenterPoints) + 

" frequent renter points"; 
return result; 

} 
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 1  , э ᴿ

э ᴔ ӣѫ ̙ ֶ а ̆ з а

Ȃ ұ э ̆ Ҿ ὲ ӣѫὯ Ȃ ̂quick 

and dirtỹ э Ȃת έ Ԇ

  ̆  ѫ    э  ᶕ  ╟  ҩȂ ��	�����  э  

statement()ṁ Ү ҩ̆ ṁҩ ὲ  class Ү Ȃ

ᵳ ̆ э ᴐȂ Ԉ Ѭ ″ ̆ д 

Ԇ ̆ ̙ ԏᶢ э Ѯ₥ Ȃ аֶ ѱԆ 
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̆ Ԉ ̆ Ȃ ᴔ ̆ 
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эὤ  htmlStatement()̆  statement() ѝȂ ̆ ṁ

э а ╒̆ᴔ Ԉ  statement() ⁸ ֙ ᶢ Ȃ

ת  ῆ ֶ ̆ע  ӣѫҮ̙ ᴔ  ɡ   statement()
htmlStatement()̆  ᶑ ч ᶢ      Ȃ ᴔ    ᾋᶢ  ̆ ⅔   

̂copy-pastẽ   ҩȂ ᴔ ᾗ э а ᶢ ̆  

ѫ⅔⅔ ת̆ ᶑ ̆ з ᶢ ̆⅔ ѝ 
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ѝҩ ӻ ‡ ‡ ̆ע  statement()ᴐ ᶢ Ȃת

ԏ  statement()ᾃ Ԇ  Ԉ  HTML   ̆ ԏ  

ᶑ ֗ᴉᶢ чэ ᶑ Ȃ ‡ ̆  

ᶢ ̆а ֶ҂ Ȃ

ᴔ ҂ ḥ ұȉ ᶢ Ȋ̔а ѫ ̆ Ȃᴔ  
̔ȉ ̆ ⁞╟ ȊȂ э ҂ 

ת̆ ҩ׀ Ȃ ᴔ ̆ ѝᴔ  

ᶢ Ȃ Ḁ ҩȂ

ᴔ ѝ ╗ э ̆ Ԇ ᴳᴔ ᵳ ѫṁ̆

Ἴ э ̆ᴳ ╗ ̆ ᾋ ╗ Ȃ

&') У  
 

Ḁ̆ э ̔ ѝ ᶢ Ԇ

Ȃ Ҿ ̆ ѝ ῆ‡ Ԉᴳ ὁ  
ὡ תֶ̆ ̆ Ȃ Ԉ  
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ұ statement() ᴐ э ѕ̂string̃̆ Ԉ ἼḮ Ҿ ̆

ӹԏ э ΰ а ̆ ӊ ѕȂ Ԉ  

ѕ ѕṁ Ȃ ̆ᴳ Ԉ  

ԇ ὡ   Java ԇ ԏ Ȃ Ҿ ̆  

Ԉ ᴔ ̆ ԏȂ

      ̆  ұ   Ȃ ԏ а  

"OK"̆ ѕ ѕ ̆ а   ֙ ̆  

ѕ   Ȃ Ҿ ұ ̂self-checking̃Ȃ ̆ᴔ  

╒ ̆ ‡ ̆ ֶ ᴂᴔ  
Ȃ

Ḁ̆ ԏ ḁ ̆ ԏ ὡҩȉ ȊȂ  
Ȃ эִ ⁸ ὤḣ ̆ ѝ ᴔᶢ 

̆ ֶ ᴔ ὤᶑ Ȃ ⁸ ᴁ  

ҩ̆  4 Ȃ

Ѯ₥̆ Ἴ ⁸Ȃ Ҿ

̂self-checking̃ ╒Ȃ

&'*  statement() 
 

э  statement()Ȃ   
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̆ ᴉ    ̆ Ԇ

 class ᾃȂ ᴂԆ ̆ӱ ᴳ ̂  HTML 

̃  ᾗȂ

э  Ԇ ̂logical clump̃  ���	����������̂ 110 Ȃ̃ 

ᴿ э  switch ̆ ̂extract̃    נ

ѱ Ȃ

֗ᴉ ῆ‡ ̆ э  ̆  ӣѫ Ȃ  

а ̆ ὡ Ȃ Ԉ Ѯ₥ Ἴ   ὤᴐ Ȃ  
ұἼ₥ ̆ Ԉ ὤ ұ҉  
̂refactoring catalog̃ ҩȂ

Ἴ  Ԇ      ᾃ     ̂  local  variables ̃   

̂parameters̃Ȃ ҩчэ̔each  thisAmount̆₥ ᶢ ̆ ֶ 
ᶢ Ȃ֗ᴉаֶ ᶢ Ԉ ּὡ   ̆ ұֶ ᶢ 

Ȃ э ֶ ᶢ ̆ Ԉ ᴐ ḣȂ 

thisAmount эї ̆ὲḣ ѝ 0̆ з  switch  
Ѯ₥аֶ ̆ Ԉ Ԉ   ḣ ҫ Ȃ

ч ₥ Ԇ Ȃ ₥ Ԇ ̆ Ԇ Ȃῤ 

ӱ    Ԇ ̆Ԉ Ԇ ṁ ֗ᴉᶢ ̆ а  
Ԉ  ̆ Ԉ ᴇ   ⁞ ᴔȂ ⅓ᴍ   
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public String statement() { 
double totalAmount = 0; // 
int frequentRenterPoints = 0; // 

Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 

 
while(rentals.hasMoreElements()){ 
double thisAmount = 0; 
Rental each = (Rental) rentals.nextElement(); // Ḇ

//determine amounts for each line 
switch(each.getMovie().getPriceCode()) { //   ֓

case Movie.REGULAR: // 
thisAmount += 2; 
if(each.getDaysRented()>2) 

thisAmount += (each.getDaysRented()-2)*1.5; 
break; 

 
case Movie.NEW_RELEASE: // 

thisAmount += each.getDaysRented()*3; 
break; 

 
case Movie.CHILDRENS: // ἳ
thisAmount += 1.5; 
if(each.getDaysRented()>3) 

thisAmount += (each.getDaysRented()-3)*1.5; 
break; 

} 
 

// add frequent renter pointŝ ╗ ̃

frequentRenterPoints ++; 
// add bonus for a two day new release rental 
if ((each.getMovie().getPriceCode() == Movie.NEW_RELEASE) && 

each.getDaysRented() > 1) 
frequentRenterPoints ++; 

 
// show figures for this rental̂ Ḇ ̃

result += "\t" + each.getMovie().getTitle() + "\t" + 
String.valueOf(thisAmount) + "\n"; 

totalAmount += thisAmount; 
} 

 

// add footer lineŝ ̃

result += "Amount owed is " + String.valueOf(totalAmount) + "\n"; 
result += "You earned " + String.valueOf(frequentRenterPoints) + 

" frequent renter points"; 
return result; 

} 
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public String statement() { 
double totalAmount = 0; 
int frequentRenterPoints = 0; 
Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 
while (rentals.hasMoreElements()){ 
double thisAmount = 0; 
Rental each = (Rental) rentals.nextElement(); 

 

thisAmount = amountFor(each); // 

// add frequent renter points 
frequentRenterPoints ++; 
// add bonus for a two day new release rental 
if ((each.getMovie().getPriceCode() == Movie.NEW_RELEASE) && 

each.getDaysRented() > 1) 
frequentRenterPoints ++; 

 
// show figures for this rental 
result += "\t" + each.getMovie().getTitle() + "\t" + 

String.valueOf(thisAmount) + "\n"; 
totalAmount += thisAmount; 

} 
// add footer lines 
result += "Amount owed is " + String.valueOf(totalAmount) + "\n"; 
result += "You earned " + String.valueOf(frequentRenterPoints) + 

" frequent renter points"; 
return result; 

} 
 

private int amountFor(Rental each) { // 

int thisAmount = 0; 

switch(each.getMovie().getPriceCode()) { 
case Movie.REGULAR: // 

thisAmount += 2; 
if(each.getDaysRented() > 2) 

thisAmount += (each.getDaysRented()-2)*1.5; 
break; 

case Movie.NEW_RELEASE: // 

thisAmount += each.getDaysRented() * 3; 
break; 

case Movie.CHILDRENS: // ἳ

thisAmount += 1.5; 
if(each.getDaysRented() > 3) 

thisAmount += (each.getDaysRented() - 3) * 1.5; 
break; 

} 
return thisAmount; 

} 
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ṁ ᶢ Ѯ ̆ Ȃ а  �  
ҩ̆ ч Ȃ Ѯ ҩ Ȃ 

 amountFor() ḣ ⁞ ѝ int̆ а  doubleȂ

private double amountFor(Rental each) { //  
double thisAmount = 0; 
switch(each.getMovie().getPriceCode()) { 
case Movie.REGULAR: // 

thisAmount += 2; 
if(each.getDaysRented() > 2) 
thisAmount += (each.getDaysRented()-2)*1.5; 

break; 
case Movie.NEW_RELEASE: // 

thisAmount += each.getDaysRented() * 3; 
break; 

case Movie.CHILDRENS: // ἳ

thisAmount += 1.5; 
if(each.getDaysRented() > 3) 
thisAmount += (each.getDaysRented() - 3) * 1.5; 

break; 
} 
return thisAmount; 

} 

̆ Ȃ ̆Java  
 double ⁞ ѝ int ⁞̆ з ṁҩ ╟ᴐ [Java Spec]Ȃ 

э ̆ ѝ ṁ ᶢ ̆ з Ȃ  
э ̆ ̔ ұ ᶢ ̆ Ԉ 

֗ᴉ Ȃᴔа ̆ ᴔ Ȃ
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Ԉ ֬ᶢ Ȃ ᴔ ̆ ᵳ Ȃ

ұ  Javă Ԉ Ԇ ṁ Ҿ ̆ᾱ ᴉ Ȃ

 έ̆ э  ᴐ ҩȂ Smalltalk    έ ̔  
Refactoring BrowserȂ э έ̆ ̆    

Ԇ ̆  ���	����������̆ ὡ   ̆  ╟ Ȃ  
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̆   ѝч ̆ Ԉ⁞ ԏȂ а  amountFor() 
ᾃ Ҿ ̆ ᶢ ԏ ḀȂ

Ԇ ̔

private double amountFor(Rental each) { //  
double thisAmount = 0; 
switch(each.getMovie().getPriceCode()) { 
case Movie.REGULAR: // 

thisAmount += 2; 
if(each.getDaysRented() > 2) 

thisAmount += (each.getDaysRented()-2)*1.5; 
break; 

case Movie.NEW_RELEASE: // 

thisAmount += each.getDaysRented() * 3; 
break; 

case Movie.CHILDRENS: // ἳ

thisAmount += 1.5; 
if(each.getDaysRented() > 3) 

thisAmount += (each.getDaysRented() - 3) * 1.5; 
break; 

} 
return thisAmount; 

} 
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Ԇ ̔

private double amountFor(Rental aRental) { // 

double result= 0; 
switch (aRental.getMovie().getPriceCode()) { 

case Movie.REGULAR: // 

result += 2; 
if (aRental.getDaysRented() > 2) 

result += (aRental.getDaysRented() - 2) * 1.5; 

break; 
case Movie.NEW_RELEASE: // 

result += aRental.getDaysRented() * 3; 

break; 
case Movie.CHILDRENS: // ἳ

result += 1.5; 
if (aRental.getDaysRented() > 3) 

result += (aRental.getDaysRented() - 3) * 1.5; 
break; 

} 
return result; 

} 

Ѯ ̆ ᶑ ֗ᴉп Ȃ

ḣ ѝ ̙ ḣ Ȃ Ԇ   ╖ ̆ 
Ԇ Ὧ Ȃ ѝҩ Ԇ ̆ ᶢ Ҿп  

̆ ṁ Ȃ / έ̆ а Ȃ  

ᵏ ⁞ ̂strong typing Ԉ̃ ᴔ ⁸ֶ  ֗ᴉᴔ п Ȃ 
ᴃ̔

֗ᴉ эấ ᾗ  Ԉ Ԇ Ȃ ᾗ  Ԇ ̆

ִ Ȃ

Ԇ ̆ Ȃ Ԇ Ḁ̆ Ȃ

̆ ╗ ̆ ҂ а Ҿ ὡԆ ̆ ѫ

аֶ п Ȃ
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ȉ ȊԆ  

 1  , э ᴿ

 amountFor() ̆ э  ᴳ ҩ  ���	
��class ᶕ ̆

ᴳ  ��	�����class ᶕ Ȃ

class Customer... 
private double amountFor(Rental aRental) { 

double result = 0; 
switch (aRental.getMovie().getPriceCode()) { 

case Movie.REGULAR: 
result += 2; 
if (aRental.getDaysRented() > 2) 

result += (aRental.getDaysRented() - 2) * 1.5; 

break; 
case Movie.NEW_RELEASE: 

result += aRental.getDaysRented() * 3; 

break; 
case Movie.CHILDRENS: 

result += 1.5; 
if (aRental.getDaysRented() > 3) 

result += (aRental.getDaysRented() - 3) * 1.5; 

break; 
} 
return result; 

} 
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₂ᴳ ҩᴁ Ȃ ᾳ ̆  ᴳ

 object̂  class̃ᾃ̆ Ԉ amountFor()  ���	
��class 

Ȃѝҩ ѫṁ̆  �����������̂142̃Ȃ Ἴ Ԇ  ���	
��class 
ᾃ̆ Ԇ ᴳѮ ̆ Ȃẹ ̔

class Rental... 
double getCharge() { 

double result = 0; 
switch (getMovie().getPriceCode()) { 

case Movie.REGULAR: 
result += 2; 
if (getDaysRented() > 2) 

result += (getDaysRented() - 2) * 1.5; 
break; 

case Movie.NEW_RELEASE: 
result += getDaysRented() * 3; 
break; 

case Movie.CHILDRENS: 
result += 1.5; 
if (getDaysRented() > 3) 

result += (getDaysRented() - 3) * 1.5; 
break; 

} 
return result; 

} 

эᴿ ̆ȉ Ȋ Ȃ ̆   

Ȃ

Ԉ   ᴐȂ  Customer.amountFor()  ᾃ

̆ᴳ ̂delegatẽ   ̔

class Customer... 
private double amountFor(Rental aRental) { 

return aRental.getCharge(); 
} 

Ԉ ̆ ҩӣѫп Ȃ
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э   ұ   ̂referencẽ ̆ ᶢ ԏ̆

ԏ   Ȃ ̔

class Customer... 
public String statement() { 

double totalAmount = 0; 
int frequentRenterPoints = 0; 
Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 
while (rentals.hasMoreElements()) { 

double thisAmount = 0; 
Rental each = (Rental) rentals.nextElement(); 

 
thisAmount = amountFor(each); 

 
// add frequent renter points 
frequentRenterPoints ++; 
// add bonus for a two day new release rental 
if ((each.getMovie().getPriceCode() == Movie.NEW_RELEASE) && 

each.getDaysRented() > 1) 
frequentRenterPoints ++; 

 
//show figures for this rental 
result += "\t" + each.getMovie().getTitle()+ "\t" + 

String.valueOf(thisAmount) + "\n"; 
totalAmount += thisAmount; 

 
} 
//add footer lines 
result += "Amount owed is " + String.valueOf(totalAmount) + "\n"; 
result += "You earned " + String.valueOf(frequentRenterPoints) + 

" frequent renter points"; 
return result; 

 
} 
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ᴿѮ ̆ э ̆ ѝ ••ӊ   ̆ э ᴳ ҩ Ȃ

ᾳ ᴔ    classes Ȃ

class Customer 
public String statement() { 

double totalAmount = 0; 
int frequentRenterPoints = 0; 
Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 
while (rentals.hasMoreElements()) { 

double thisAmount = 0; 
Rental each = (Rental) rentals.nextElement(); 

 
thisAmount = each.getCharge(); 

 
// add frequent renter points 
frequentRenterPoints ++; 
// add bonus for a two day new release rental 
if ((each.getMovie().getPriceCode() == Movie.NEW_RELEASE) && 

each.getDaysRented() > 1) 
frequentRenterPoints ++; 

 
//show figures for this rental 
result += "\t" + each.getMovie().getTitle()+ "\t" + 

String.valueOf(thisAmount) + "\n"; 
totalAmount += thisAmount; 

 
} 
//add footer lines 
result += "Amount owed is " + String.valueOf(totalAmount) + "\n"; 
result += "You earned " + String.valueOf(frequentRenterPoints) + 

" frequent renter points"; 
return result; 

 
} 

 

 
 

������ 1 

���	�
�������

������

* 
�������������


��������

�

���
�������� �����������

�
�

 1.3    ȉ Ȋ  ̆  classes ̂statẽ
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ṁ Ҿᶢ Ѯ ̂  1.3̃̆ ֒Ү   Ȃ ֶ

ҩӣѫȂ ̆ ӣѫп Ȃ

Ḁ ֶᶑ   ̆   Ȃ   э public   ̆  

а ᶢ ὲ  class ̆ ᵳ Ȃ

 Rental.getCharge()ṁҾᶢ ̆а  ѝ ̆ ԏ 

Customer.statement()̔

public String statement() { 
double totalAmount = 0; 
int frequentRenterPoints = 0; 
Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 
while (rentals.hasMoreElements()) { 

double thisAmount = 0; 

Rental each = (Rental) rentals.nextElement(); 

 
thisAmount = each.getCharge(); 

 
// add frequent renter points 
frequentRenterPoints ++; 
// add bonus for a two day new release rental 
if ((each.getMovie().getPriceCode() == Movie.NEW_RELEASE) && 

each.getDaysRented() > 1) 
frequentRenterPoints ++; 

 
//show figures for this rental 
result += "\t" + each.getMovie().getTitle()+ "\t" + 

String.valueOf(thisAmount) + "\n"; 
totalAmount += thisAmount; 

 
} 
//add footer lines 
result += "Amount owed is " + String.valueOf(totalAmount) + "\n"; 
result += "You earned " + String.valueOf(frequentRenterPoints) + 

" frequent renter points"; 
return result; 

 
} 
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֒ Ү t̔hisAmount ӭ ᴍҩȂ  each.getCharge() 

̆ аᾋ ֗ᴉ Ȃ Ԉ Ԉ  ������������������ �	��

̂120̃  thisAmount Ȃ

public String statement() { 
double totalAmount = 0; 
int frequentRenterPoints = 0; 
Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 
while (rentals.hasMoreElements()) { 

Rental each = (Rental) rentals.nextElement(); 

 
// add frequent renter points 
frequentRenterPoints ++; 
// add bonus for a two day new release rental 
if ((each.getMovie().getPriceCode() == Movie.NEW_RELEASE) && 

each.getDaysRented() > 1) frequentRenterPoints ++; 

 
//show figures for this rental 
result += "\t" + each.getMovie().getTitle()+ "\t" + 

String.valueOf(each.getCharge()) + "\n"; 
totalAmount += each.getCharge(); 

 
} 
//add footer lines 
result += "Amount owed is " + String.valueOf(totalAmount) + "\n"; 
result += "You earned " + String.valueOf(frequentRenterPoints) 

+ " frequent renter points"; 
return result; 

 
} 

} 

ṁ ֙ᶢ ̆ ₂ ̆ᶑ ֗ᴉп Ȃ
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ȉ ȊԆ   

 1  , э ᴿ

ȉ Ȋṁ נ Ȃ а ̆а

аẹ ‡ ѫ Ȃע ѱנ ֗  ���	
��class 
Ȃ Ἴ ԏ ȉ Ȋ Ԇ ̂Ԉ ᴇ ̃  

���	����������̂110̃ ῆ‡̔

public String statement() { 

 
double totalAmount = 0; 
int frequentRenterPoints = 0; 
Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 
while (rentals.hasMoreElements()) { 

Rental each = (Rental) rentals.nextElement(); 

 
// add frequent renter points 
frequentRenterPoints ++; 
// add bonus for a two day new release rental 
if ((each.getMovie().getPriceCode() == Movie.NEW_RELEASE) 

&& each.getDaysRented() > 1) frequentRenterPoints ++; 

 
//show figures for this rental 
result += "\t" + each.getMovie().getTitle()+ "\t" + 

String.valueOf(each.getCharge()) + "\n"; 
totalAmount += each.getCharge(); 

 
} 
//add footer lines 
result += "Amount owed is " + String.valueOf(totalAmount) + "\n"; 
result += "You earned " + String.valueOf(frequentRenterPoints) 

+ " frequent renter points"; 
return result; 

 
} 

} 
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ᾋ Ȃ ᾋ ҩ each̆ Ԉ ṁ ּὡ

  Ȃ эї  frequentRenterPointsȂ ᴿ ᴳ Ѯ 

₥ Ἴ תḣ̆     ḣ̆ Ԉ ԏа ᴐ 
ּ ̆ ȉ ḣ╟ᴐȊ̂ appending assignment, operator+=̃ 
ҩȂ

ҩ  ̆ ̕ ṁ ̆ᾋ ȁᾋ Ȃ  

₥ ̆ ΰ Ȃ

class Customer... 
public String statement() { 

double totalAmount = 0; 
int frequentRenterPoints = 0; 
Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 
while (rentals.hasMoreElements()) { 

Rental each = (Rental) rentals.nextElement(); 
frequentRenterPoints += each.getFrequentRenterPoints(); 

 
//show figures for this rental 
result += "\t" + each.getMovie().getTitle()+ "\t" + 

String.valueOf(each.getCharge()) + "\n"; 
totalAmount += each.getCharge(); 

} 
 

//add footer lines 
result += "Amount owed is " + String.valueOf(totalAmount) + "\n"; 
result += "You earned " + String.valueOf(frequentRenterPoints) + 

" frequent renter points"; 
return result; 

} 
 

class Rental... 
int getFrequentRenterPoints() { 

if ((getMovie().getPriceCode() == Movie.NEW_RELEASE) 
&& getDaysRented() > 1) 
return 2; 

else 
return 1; 

} 
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‾ ₥  UML̂ Unified Modeling Languagĕ ̃ ̂  1.4 
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ї   

 1  , э ᴿ

₥ ̆ї э Ȃ ԏ   ̆

Ԉ ԏֶ╠ ȉᾕ Ȋ   Ȃ ԏ чэї ̆ч  
ӱ ��	����� Ὧ  ���	
�� э Ȃа  ASCII  HTML 

Ҿ Ȃ  ������������������ �	�̂120̃̆ ‾  
query method Ԇ totalAmount  frequentRentalPoints чэї Ȃ 
ұ class ᾃ ֗ᴉ  Ԉ ̂ ̃  query methods̆ Ԉ  

ᵷ ᾿ ̆ ᾕ   ̔

class Customer... 
public String statement() { 

double totalAmount = 0; 
int frequentRenterPoints = 0; 

Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 
while (rentals.hasMoreElements()) { 

Rental each = (Rental) rentals.nextElement(); 
frequentRenterPoints += each.getFrequentRenterPoints(); 

 
//show figures for this rental 
result += "\t" + each.getMovie().getTitle()+ "\t" + 

String.valueOf(each.getCharge()) + "\n"; 
totalAmount += each.getCharge(); 

} 
 

//add footer lines 
result += "Amount owed is " + String.valueOf(totalAmount) + "\n"; 
result += "You earned " + String.valueOf(frequentRenterPoints) + 

" frequent renter points"; 
return result; 

} 
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Ἴ Ԉ Customer class  getTotalCharge() Ԇ totalAmount̔

class Customer... 

 
public String statement() { 

int frequentRenterPoints = 0; 
Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 
while (rentals.hasMoreElements()) { 

Rental each = (Rental) rentals.nextElement(); 
frequentRenterPoints += each.getFrequentRenterPoints(); 

 
//show figures for this rental 
result += "\t" + each.getMovie().getTitle()+ "\t" + 

String.valueOf(each.getCharge()) + "\n"; 
} 

 
//add footer lines 
result += "Amount owed is " + 

String.valueOf(getTotalCharge()) + "\n"; 

result += "You earned " + 
String.valueOf(frequentRenterPoints) + 
" frequent renter points"; 

return result; 
} 

 
// ̔  query method 
private double getTotalCharge() { 

double result = 0; 
Enumeration rentals = _rentals.elements(); 
while (rentals.hasMoreElements()) { 

Rental each = (Rental) rentals.nextElement(); 
result += each.getCharge(); 

} 
return result; 

} 
 

 
а  ������������������ �	�̂120̃ ᾳȂ ұ totalAmount 

ᾃ ḣ̆ а а ⁸ query method Ȃ
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Ѯ ̆ ̆ Ԉ  frequentRenterPoints̔

class Customer... 
public String statement() { 

int frequentRenterPoints = 0; 

Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 
while (rentals.hasMoreElements()) { 

Rental each = (Rental) rentals.nextElement(); 
frequentRenterPoints += each.getFrequentRenterPoints(); 

 
//show figures for this rental 
result += "\t" + each.getMovie().getTitle()+ "\t" + 

String.valueOf(each.getCharge()) + "\n"; 
} 

 
//add footer lines 
result += "Amount owed is " + 

String.valueOf(getTotalCharge()) + "\n"; 
result += "You earned " + String.valueOf(frequentRenterPoints) + 

" frequent renter points"; 
return result; 

} 
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public String statement() { 
Enumeration rentals = _rentals.elements(); 
String result = "Rental Record for " + getName() + "\n"; 
while (rentals.hasMoreElements()) { 

Rental each = (Rental) rentals.nextElement(); 
 

//show figures for this rental 
result += "\t" + each.getMovie().getTitle()+ "\t" + 

String.valueOf(each.getCharge()) + "\n"; 
} 

 
//add footer lines 
result += "Amount owed is " + 

String.valueOf(getTotalCharge()) + "\n"; 
result += "You earned " + 

String.valueOf(getTotalFrequentRenterPoints()) + 
" frequent renter points"; 

return result; 
} 

 
// ̔  query method 
private int 

int result = 0; 
Enumeration rentals = _rentals.elements(); 
while (rentals.hasMoreElements()) { 

Rental each = (Rental) rentals.nextElement(); 
result += each.getFrequentRenterPoints(); 

} 
return result; 

} 
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 1.8  1.11 ⁞Ԉ UML class diagram̂ ̃  interaction diagram̂Ӈҵᴐ

̃  statement() ₥ Ȃע
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ṁ ̆ ṃ Ȃ ֶ῏ Ԇ ת̆

╗ҩԆ ̆ ѝ  Java 1.1 ̂statements̃ э  

̂summing̃ Ȃ э ̆ эἷ Ԇ ̆  

Ԇ ҂ Ὡ Ѯ Ȃ ὲ ֗ᴉ ҃ ᾗ Ԇת̆  

ҩȂ

э ̆ Ȃ Ԇ  while ̆  

Ȃ  while ̆ ᴂ Ȃ ѝ 

ҩ э ̆ а э ╟ᴐȂת ̔  
Ȃ ̂profilẽ̆ ‡ ̆҂  

э ᴳ Ԉ ұ ᴇ Ȃ ᴔа Ҿ̆ 
עִ ᴔ ԏ̆ת Ḁᴔ ұ э ‾ ᴁ ̆  

Ԉ ̂עִ  p.69 ̃Ȃ

̆��	�����class ᾃ ֗ᴉԆ Ԉ Ҿ query methods ҩȂ  
ӹ Ҿᶕ ҂̆ Ԉ  query methods ╗ὡ ��	�����class Ȃ 

Ҿ query methods̆ὲ   ҩ  ���	
��class̆  
Ȃ э ̆ ᴳ ᾗ ╗Ȃ

ᴔ Ԉ   ̆htmlStatement()  statement() а Ȃ ̆  
  ȉ Ȋ   ̆  ȉ  ╗ ╖ Ȋ    Ȃ  Ԉ ẹ  ᾗ 

htmlStatement()̆ ╗ ̔

public String htmlStatement() { 
Enumeration rentals = _rentals.elements(); 
String result = "<H1>Rentals for <EM>" + getName() + 

"</EM></H1><P>\n"; 
while (rentals.hasMoreElements()) { 

Rental each = (Rental) rentals.nextElement(); 
//show figures for each rental 
result += each.getMovie().getTitle()+ ": " + 
String.valueOf(each.getCharge()) + "<BR>\n"; 

} 
//add footer lines 
result += "<P>You owe <EM>" + 

String.valueOf(getTotalCharge()) + 
"</EM><P>\n"; 

result += "On this rental you earned <EM>" + 
String.valueOf(getTotalFrequentRenterPoints()) + 
"</EM> frequent renter points<P>"; 

return result; 
} 
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̆ Ԉ э htmlStatement()̆ ̂reusẽ
statement()ᾃ Ȃ а ⅔⅔ ̆ Ԉ ‡ ̆  

ṁ ᶢ Ȃ ὲ ֗ᴉ ҂ з Ȃ  

а ̆ὲ Ԇ ṁ Ү̆  

ᴉ ṁ Ȃ

₥ Ҿ ӱ ASCII  ĺ  ў Ȃ ὡ 

╟ᴐ Ԉ Ҿ Ԇ Ȃ Ԉ ̂header̃ȁ ̂footer̃ 

Ԇ ⁞   Ȃ  ��	�����������������̂345̃ ᴿ ̆ᴔ 

Ԉ  ᴉṁ Ҿ╟ᴐȂת ̆ ҩ̆ӹԏῆ ᶢ  
‡Ȃ ԏ ӹԏ ѫṁ̆נתѱ  ὡ̆  

ȂбѮ ᾱ ̆ 

ṁᶢ ̆ Ȃ ὡ ̆ 

ȉ ֒ Ԇ Ȋ̂ ̔  switch ᾃ  case ̃ ̆ 
ѝ ᶑ Ȃ ̆ ȉ Ȋ Ȃ
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&'+ ̂polymorphism̃ Ԇб֓ Ὧ ֒  
 

э   switch Ȃ э ̂attributẽ
 switch ̆ а ӣѫ ў Ȃ а аᴳ ̆҂

ᴳ ̆ а ⁞ ᴳ Ȃ

class Rental... 
double getCharge() { 

double result = 0; 
switch (getMovie().getPriceCode()) { 

case Movie.REGULAR: 
result += 2; 
if (getDaysRented() > 2) 

result += (getDaysRented() - 2) * 1.5; 
break; 

case Movie.NEW_RELEASE: 
result += getDaysRented() * 3; 
break; 

case Movie.CHILDRENS: 
result += 1.5; 
if (getDaysRented() > 3) 

result += (getDaysRented() - 3) * 1.5; 
break; 

} 
return result; 

} 
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 getCharge()  ������class ̔

class Movie... 
double getCharge(int daysRented) { 

double result = 0; 
switch (getPriceCode()) 
{ case Movie.REGULAR: 

result += 2; 
if (daysRented > 2) 

result += (daysRented - 2) * 1.5; 
break; 

case Movie.NEW_RELEASE: 
result += daysRented * 3; 
break; 

case Movie.CHILDRENS: 
result += 1.5; 
if (daysRented > 3) 

result += (daysRented - 3) * 1.5; 
break; 

} 
return result; 

} 

ѝҩ Ԉ ᴐ̆ ȉ Ȋᴐѝ ּ Ȃ ̆ȉ  

Ȋ  ���	
�� Ȃ ч֙ ȉ̔ Ȋ ȉ ȊȂ 
ѝӣѫ ȉ ּ  ������ Ȋ а ȉ ּ  ���	
��  
Ȋ ̙ ѝ ע ╗ὡ ̆ ע а ḥ 
Ȃ ̆ע ̆ Ԉ  ������  

ᾃ Ȃ

 ������class ̆ ᶢ  ���	
��  getCharge()̆  

ᴳ э   ̂  1.12  1.13̃̔

class Rental... 
double getCharge() { 

return _movie.getCharge(_daysRented); 
} 
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 getCharge()Ѯ ̆ Ԉ Ȃ

ע п ̆ ҩ  class ȂԈ ₥ Ԇ ̔

class Rental... 
int getFrequentRenterPoints() { 

if ((getMovie().getPriceCode() == Movie.NEW_RELEASE) && 

getDaysRented() > 1) 
return 2; 

else 

 
} 

 
return 1; 
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̔

class Rental... 
int getFrequentRenterPoints() { 

return _movie.getFrequentRenterPoints(_daysRented); 
} 

 
class Movie... 
int getFrequentRenterPoints(int daysRented) { 

if ((getPriceCode() == Movie.NEW_RELEASE) && daysRented > 1) 
return 2; 

else 

 
} 

 
return 1; 
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 1  , э ᴿ

ԏ ̆ ԏԈа Ȃ ẹ subclasses 

ᴐȂ ԏ Ԉ  ������ э subclasses̆ э ̂  1.14 Ȃ̃
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 1.14 Ԉ ⁸ а

ѫ Ԉ ̂polymorphism̃ Ԇ switch ҩȂ  

э ̆а ѫ Ȃ Ԉ ᾃᶢ  ̆  

э а ᾃᶢ  classȂа э ᾱ S̔tate 

pattern̂ ̃[Gang of Four]Ȃ Ѯ ̆ ԏ  classes ẹ  1.15Ȃ
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╗ὡ ̆ ԏ Ԉ  ������ ᾃ  subclassing ╟ᴐ̂ ̔

 1.15̃̆ұ ᵳ ֗ᴉ ₂ᶢ ֓ Ȃ

ᴔ  Gang of Four ‟ ̂patterns̃̆ᴔ ֶ ̔ȋ  

э State э Strategy̙Ȍ ᾱұ ������class Ԇ ̂  

ṁ �������  ��������	�
	���̃̆ Ԇ э ̂stateȂ 
ᴿ ȉ ����"��!��� Ȋ̃Ȃ э ̆ ұ ̂ ὲ ̃  

 ᴔ Ȃ ₂ ѝ ̂statẽȂ  
 Strategy ̆ ֶᾋ ̆ᶢ ̆Ԉ   StrategyȂ

ѝҩ ὡ  State ̆ ᴳ э ῆ‡Ȃ Ἴ   �����������������������

!����"!�	�����̂ 227̃̆ ȉб ⁞ ᵑ ѝȊ̂ type code behavior̃  State 

ᾃȂ  �����������̂142̃  switch  ������class Ȃ  

 �������������������������������	�����̂255̃  switch Ȃ

��������	
���������	
���������	�
������	��	
������








40  1  , э ᴿ

Ἴ ᴳ  �����������������������!����"!�	�����̂ 227̃Ȃ ȉб

⁞ ᵑ ѝȊᴳ  !��
�����������������̂ 171̃̆ ᶑ֗ᴉ Ḁ  getting 
 setting чэ  Ҿ ѝȂ ұ Ԇ ὲ  classes̆ Ԉ   

ᴳ  getting   Ȃת   ̂constructor̃Ӱ ֓ Ԇ ̂  
̔  _priceCodẽ̔

class Movie... 
public Movie(String name, int priceCode) { 

_title = name; 
_priceCode = priceCode; 

} 
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Ԉ э setting   Ԇ ̔

class Movie 
public Movie(String name, int priceCode) { 

_title = name; 
setPriceCode(priceCode); // ̔ э set method 

} 

 
̆ ᶑ ֗ᴉп Ȃ ╗ὡ  class̆  ������

ᵏȉб ⁞ ᵑ ѝȊȂѝҩ ̆  ������ᾃ╗ὡ э   

̂abstract method̃̆ ὲ   subclasses ╗ έᴇ  ̂concrete 

method̃̔

abstract class Price { 
abstract int getPriceCode(); // ֓ Ԇ

} 
class ChildrensPrice extends Price { 

int getPriceCode() { 
return Movie.CHILDRENS; 

} 
} 
class NewReleasePrice extends Price { 

int getPriceCode() { 
return Movie.NEW_RELEASE; 

} 
} 
class RegularPrice extends Price { 

int getPriceCode() { 
return Movie.REGULAR; 

} 
} 

Ԉ Ҿ  classes ҩȂ
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̆ ᶢ  ������class ᾃ ȉ֓ Ԇ Ȋ   ̂get/set   ̆ ̃̆

ԏᴳ  classȂ ₥ ̔

public int getPriceCode() { 
return _priceCode; 

} 
public setPriceCode (int arg) { 

_priceCode = arg; 
} 
private int _priceCode; 
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        ������class  ᾃᶑ  э  ������   ̆  а ᾋ  ᶑ  э  

_priceCode Ȃ ᶢ   ̂ ̔  get/set   ̃̔

class Movie... 
public int getPriceCode() { // ֓ Ԇ

return _price.getPriceCode(); 
} 
public void setPriceCode(int arg) { // ֓ Ԇ

switch (arg) { 
case REGULAR: // 

_price = new RegularPrice(); 
break; 

case CHILDRENS: // ἳ

_price = new ChildrensPrice(); 
break; 

case NEW_RELEASE: // 

_price = new NewReleasePrice(); 
break; 

default: 
throw new IllegalArgumentException("Incorrect Price Code"); 

} 
} 
private Price _price; 

 
Ԉ ̆ Ҿ   а й ҩэ

ἳȂ
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 getCharge()  �����������̂142̃Ȃ ₥ Ԇ ̔

class Movie... 
double getCharge(int daysRented) { 

double result = 0; 
switch (getPriceCode()) 
{ case Movie.REGULAR: 

result += 2; 
if (daysRented > 2) 

result += (daysRented - 2) * 1.5; 
break; 

case Movie.NEW_RELEASE: 
result += daysRented * 3; 
break; 

case Movie.CHILDRENS: 
result += 1.5; 
if (daysRented > 3) 

result += (daysRented - 3) * 1.5; 
break; 

} 
return result; 

} 
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╟ᴐ Ȃ Ԇ ̔

class Movie... 
double getCharge(int daysRented) { 

return _price.getCharge(daysRented); 
} 

 
class Price... 

double getCharge(int daysRented) { 
double result = 0; 
switch (getPriceCode()) 
{ case Movie.REGULAR: 

result += 2; 
if (daysRented > 2) 

result += (daysRented - 2) * 1.5; 
break; 

case Movie.NEW_RELEASE: 
result += daysRented * 3; 
break; 

case Movie.CHILDRENS: 
result += 1.5; 
if (daysRented > 3) 

result += (daysRented - 3) * 1.5; 
break; 

} 
return result; 

} 
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Ѯ ̆ Ԉ  �������������������������������	�����̂255̃ҩȂ
₥ Ԇ ̔

class Price... 
double getCharge(int daysRented) { 

double result = 0; 
switch (getPriceCode()) 
{ case Movie.REGULAR: 

result += 2; 
if (daysRented > 2) 

result += (daysRented - 2) * 1.5; 
break; 

case Movie.NEW_RELEASE: 
result += daysRented * 3; 
break; 

case Movie.CHILDRENS: 
result += 1.5; 
if (daysRented > 3) 

result += (daysRented - 3) * 1.5; 
break; 

} 
return result; 

} 
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ᴐ   э case ̆  class ᾃ э ᾗ  ̂overriding 
method̃ȂἼӱ ����
������� ̔

class RegularPrice... 
double getCharge(int daysRented) { 

double result = 2; 
if (daysRented > 2) 

result += (daysRented - 2) * 1.5; 
return result; 

} 

э  ᾗ̂overrides̃ҩ  case ̆ а 

╟Ȃ ̆   э case  ̆ᾋ Ȃ̂ѝҩᶑ  

  subclass Ԇ ̆ х э ̆ ̆  

Ȃ ̆ а Ḷ ҩ̙̃

class ChildrensPrice... 
double getCharge(int daysRented) { 

double result = 1.5; 
if (daysRented > 3) 

result += (daysRented - 3) * 1.5; 
return result; 

} 

 
class NewReleasePrice... 

double getCharge(int daysRented) { 
return daysRented * 3; 

} 

 
 case  Ѯ ̆  Price.getCharge() ѝ abstract̔

class Price... 
abstract double getCharge(int daysRented); 
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Ԉ  getFrequentRenterPoints()Ȃ ₥

̂ ̔ὲ ȉб ⁞ ᵑ ѝȊ̆҂ ȉ″ ѝ Ȋ э╟ᴐ̃̔

class Movie... 
int getFrequentRenterPoints(int daysRented) { 

if ((getPriceCode() == Movie.NEW_RELEASE) && daysRented > 1) 
return 2; 

else 

 
} 

 
return 1; 
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Ἴ э   ������class ̔

Class Movie... 
int getFrequentRenterPoints(int daysRented) { 
return _price.getFrequentRenterPoints(daysRented); 

} 
Class Price... 

int getFrequentRenterPoints(int daysRented) { 
if ((getPriceCode() == Movie.NEW_RELEASE) && daysRented > 1) 

return 2; 
else 

 
} 

 
return 1; 

ת а   superclass   ѝ  abstractȂ ѝȉ Ȋӊ  

э ᾗ  ̂overriding method̃̆  superclass ᾃ э Ѭ   ̆ᴳ 

ѝ ѝȂ

// ̔ ӊ э ᾗ  ̂overriding method̃

Class NewReleasePrice 
int getFrequentRenterPoints(int daysRented) { 
return (daysRented > 1) ? 2: 1; 

} 
 

// ̔  superclass ᾃᶑ ̆ᴳ ѝ ѝ

Class Price... 
int getFrequentRenterPoints(int daysRented){ 

return 1; 
} 
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ὡ State ҩ а ╒ ̆ḣ ̙ ѫṁ ̔ ᶢ ֗ᴉ

б֓ Ὧ ѝ̆ ╗ ֓ ῆ̆ ╗ὡὲ ᾱұ֓ ѝ̆ 
ᶢ ֶ Ȃ э ὲᴍ  а ҩ  State Ȃ  

ұ ₥ ѫΰэ ѝ ̆֗ᴉ╖ ᶢ ҂ а  

ӣѫ ת̆ э ̆ ︠ эб֓ Ὧ   ̆  

ᶢ ֶ ȂԈ⁞שּ ᶢ ̆ ѱנ  

ת̆ ֗ᴉ ̂debugger̃̆ Ԉ э  

ҩȂ ҉ᾗ ̆ ᶢ ҾԆ ҩȂ

ҩ э ѝȂӱ ̆ᶢ ȉ  Ȋ̆  

ȉ ‡Ȋȁ ‡̆ ҩȂ  1.16  1.17 
 State ұ֓ ᶕ ᴐ Ȃ
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 1.16  State pattern̂ ̃  interaction diagram 
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 1.17   ╗ὡ State pattern̂ ̃Ѯ  class diagram 
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&',  

 1  , э ᴿ

э ᴿ ת̆ ᴔ ұȉ ӣѫ Ȋ Ȃ

ᴿ ҩ э ῆ‡̆ ꜛ  ���	����������̂ 110)ȁ�����������̂ 142 ȁ̃ 

�������������������������������	�����̂255̃ȁ!��
�����������������̂171̃ ȁ 

�������� ����� ���������� !����"!�	�����̂227̃Ȃ Ҿ ѝ ᴳ ֗  

   ̆ Ԇ      Ȃ      ̆ ︠а  ұ ע 

̂procedural̃ ̆ ҂ Ҿ ҃ Ȃа ᴔ҃ ҩ  

̆ ᾋ ̂ᾋ ұ̃ ע ҩȂ

эᴿ ᴔ ȉ Ȋ̔ ȁ ᶢ ȁ ȁ ᶢ ȁ

ȁ ᶢ ŀŀȂ Ԉ ὤ ₥ Ȃ

ᴔ ҩ₥ ᴿ ̆ᴔ ѫ ҮҩȂ ̆ ԏҩ 

Ҿ ȁ ̂а ˻̃Ȃ

̔ ̂ ҉̃ ᵏ Ԇ ̂ὭЦ

э ̃̆ Ȃ ұ Ȃ
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)




‡ 
 

-�	
�	����	
��������	
�






₥ ѡ ᴿ ᴔ ̂refactoring̃ ҩ э Ȃ ̆

ԏ Ὧ ‡̆Ԉ Ҿ Ȃ

)'&ᴉ  
 

а ѳ ѝӣѫп Ѭ̆ ѝ э ֗ᴉп ѬȂת 

ᴔᾗ ҉ ̆ᴔ ѬȂ э ̆ Ѭ 

Ԉ Ralph Johnson ὲ Ὧ ѝ Ȃ

Ἴ ̔ а ̆ȉ Ȋ э ч а ѬȂᴔ ֶ 

̂ ѫ ̃̆а ֒ Ү̆  

а э ᴿ Ȃ

э Ѭ ̔

̂ ̃̔ ֒ᾃ ̆ а ȉ ֒Ѯ ѝȊ

₥ ̆ ὲ ̆ ᴂὲᶢ Ȃ

ᴔ Ԉ  ᴿ̆  ���	����������̂ 110̃  ����#��������
̂320̃ Ȃ ֒ ת̆╟ Ԉꜛ э Ȃ 

ᴿ  ���	���������̂149̃ ꜛ  �����������̂142̃  ����������̂146̃Ȃ
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ȉ Ȋ э ╟ ̔

 2  ‡

̂╟ ̃̔ᴳ ‟ ῆ‡̂ ̃̆ а ȉ ֒Ѯ ѝȊ₥

̆ ὲ Ȃ

Ԉ̆ ֒ ̆ᴔ ֶ ̆ὲ

︠эа ῆ‡Ȃ

̔ȋ Ԇ ̙Ȍӱ ̆ ת˻  

ѝ а ұ ̆ ѝ ᵏҩ з Ԇ Ȃ ӱ  

̆ Ԇ Ԉ₥ Ȃ ѝ ᴳ  

Ҿ ῆ‡̆ ҂ Ԉ ᴳ ԏ ῏ ̆ з  
э   ╗Ԉ Ȃ

Ѭ ч Ȃ Ἴ̆ ᴳ ֒ ᶢ Ȃ 
ᴔ Ԉ ֒ᾃ ṁ ᶢ ת̆ ֒ȉ Ѯ ѝȊ  

̆ע а ȂбѮע ȉ ȊȂעִ ̆  

עִ аֶ ֒ ѝ̂ ҩ ̃̆ ֶ ὲᾃ Ȃת  
ч   а ̔ עִ ᴳԆ ѝҩת̆  ᴔа  
а ѫṁȂ

̔ аֶ ֒ȉ Ѯ ѝȊĺ Ѯ ֒╖

Ԉ Ȃ֗ᴉ ̆а ̆ а п ҩ Ȃע

̂ ̔ȉ Ѯ ѝȊὲ ҂ꜛ ̆ ѝ Ԉ Ȃа  

ԏ € Ҿ Ȃ̃

ч   
 

 ҩ Kent Beck ȉч Ȋ Ȃᴳ ֒ ̆ᴔ 

 ч а ѝ̔ȉ ╗ ╖ Ȋ ȉ ȊȂ ╗  
╖ ̆ᴔа ᶢ Ԇ ̆ ╗ ╖ Ȃ ̂  

̃̆ᴔ Ԉ ᴐ Ȃ ᴔ а ᾋ ╗╖ ̆  
Ȃ ᴔа ╗֗ᴉ ̂ Ἴ₥ ֗ᴉп ̃̆  
̂ Ԉ ̃ע ᶢ Ȃ
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֒ ̆ᴔ ֶ Ȃ Ἴᴔֶ ╗ ╖ ̆

ᴔֶ ̔ ̆╖ ╗ֶ Ȃұ ᴔ  

̆ṁ ֶἳ ᴐȂ ̆ᴔ Ἴ ̆  

╗ ╖ Ȃ ╖ ᴐ ̆ᴔ Ԉ ̆ұ ᴔ 
ŀŀȂ э ︠ ת̆ ᴉ ᴔ  

Ȃ

)')ѝᴉ ̙ 
 

а Ъ ќ̆ а ȉ Ȋ1Ȃа  

֓ḣ̆ а ȉ Ȋ̆ Ԉ ╠ᴔ ⁸  

Ԇ Ȃ э έ̆ Ԉ̂ з ̃ѝҩԈ э ̔

ȉ Ȋ ֒   
 

̆ ֶ Ȃ ԏ ѝ ̆ ὤ 

ᴇ Ѯ₥̆ ᶢ Ԇ ̆ ̆  
Ȃ ẹ Ԇ ̆ᴔ ṁ  

п  ᴁ ȂԆ Ȃ  Ԇ Ԇ  

̆ ᶑ ὲ ̆ұ Ȃ Ԉ 

╠Ԇ Ȃ

֒Ү̆ а Ԇ ̆ ѝԆ а  

ᴳ ὤ ṁ ҮȂ э  

Ԇ ̂��������	
 ��	̃Ȃ э╟ᴐ ұ ȂԆ ῏  

аֶᴳ ̆ ѝ ΰѱ ֗ᴉ Ȃ Ԇ 
῏ ᴳ ᶢ ╟ᴐ ȂԆ ̆ ᶢ  

̆ ѝ Ԇ Ȃᴔ ἳṁҩ ᶢ ̆ а  
ᴐ̆ ѝᴔ ᶢ  ĺ ἳ Ԇ ṁ ΰѱ ὤ Ү ̆  

а Ȃ Ԇ ̆ᴔ Ԉ Ԇ Ү ѝ  
̆ ̆ ִ Ȃ

1  
̔ȉ Ȋ̂silver bullet̃ Ȃ ּ Ѯ  

  ̆ Ԉ ̆ ⁸ Ȃ
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ȉ Ȋᴳ ֒   

 2  ‡

ӱ ̆ ̆ᵳ б Ӈ Ȃᴔ ᾗԆ ṁ

ӣѫҮ̆ ‡ ᴔ ╟Ȃᴔ ȉ ṁӣѫȊ 
ȉ ṁӣѫȊѮ Ȃ ȉῆ   ȊȂ 

ҩ ̆ᴔ ὲ ̔ э Ѯ ֶ ᴁ  

ᴔ Ԇ ṁ Ҿᶢ Ȃ ԏ ᴁ ӹת̆ Ȃ 

ҩ э ̆ ӣѫὯ ̙ э  

ᶢ Ԇ ̆ Ὧ  ĺ ӹ ᴔ Ԇ ̆ эᶢ  
Ȃ

ұ̆ ᴔ╡╒ Ḁ̆ᴔаֶ    э Ȃ  
̆ ԏ ̆ Ԇ ṁ ᶢ ̆ Ԇ Ȃ 

Ԉ ╠ ԏ Ԇ Ȃ ̆ᴔ Ԇ Ԉ ̆ 

ת а Ȃ ̆ Ԉ Ԇ Ȃ 

ȉῆ  ᴔ ȊȂ

Ὧұ ̆ Ȃ Ḁ эȉ Ȋ  

Ȃ ὲ ҩȂ э ̆  
Ѯ ̔ аᴃ ᾗ Ԇ ȂҮ ұ֗ᴉ п  

а ̆ ѝ Ȃ ᴃ п ᾗ  
̆ а ᴃ ҩȂ ѫ а  Old Peculier ̂ ̔  

̃[Jackson] Ἵ Ȃ

ᴐ Ȃ ‾ ╠ а Ԇ Ȃ  

а Ԇ ̆ ὲ Ȃ Ἴ ч Ԇ ̆ ̔

ȋ ̆ ̆ ṁҩ Ҿ ҾŀŀȌȂ ҩ э ̆ аֶ  
ұ ѫ ᴇֶȂ ֶ ╟ ᶢ Ԇ ̆   ̆  

̆ Ӱ ᴐ̆Ԉ Ȃ

ṁ ẹ ṃ Ȃ Ԇ ̆  
Ԉ  ҾԈ₥ а п Ȃ а Ԇ ṁ Ҿᶢ ̆҂  

а ԏ̆ ѝ а Ԉ    ȂRalph 
Johnson ȉ Ȋ ѝȉ ̆ᴳᴔ ȊȂ  
Ԇ ̆  Ȃ ̆ а  

Ȃ
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ȉ Ȋ╠ᴔ    ̂  $(��̃ 
 

Ԇ ̆ Ԉ ╠  Ȃ а Ȃ Ҿ

Ԇ Ԉ   ̆ а Ȃת Ԇ ̆ 

Ԉ ὡ Ԇ ᴐѝ̆  Ȃ  

̆ ҂ ҩ ṁ ҾḮ ̆ӱ э ̆а   

Ȃ

ҩ Kent Beck ̔ȋ а эֻ ̕  

э Ҿִ ҃ ȂȌ ╠ ᾗ   

Ṍ̂robust̃ Ԇ Ȃ

ȉ Ȋ╠ᴔ   
 

ұ̆₥  ҩ ̔ ╠ᴔ Ȃ

Ȃ  ̆ ԏ   Ȃ  

ȁ ȁ῏ ̆ Ҿ Ȃת аֶ ᴂ ̙

ᶕ̔ ֒ ȂҮ  

Ȃ ̆ ᾃᴔ ת̆ ╚  

ᴔ Ȃᴔֶ ̆ ╗ ╖ Ȃᶢ  

̆ ѝᴔ ȁ Ԇ Ȃ  
ᴔ  э э ̂patch̃̆ Ԇ Ȃ 

э Ȃ

֒ Ȃ Ԉ ╠ᴔ ֒̆ ѝ 

̆ Ԉ Ȃ

)'*ᴉ ̙ 
 

̆ Ȃ ԏ а чэ

ж чэ ̙
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ΰѱ֗ᴉ ᾳ ж   Ȃ ̆ а

֒ȉ ⁞   ṁȊ Ү ̆ Ȃᴔа ѝ ̆ 

ᴔѮ Ԉ ̆ ѝᴔ ṁ⁞ ӣѫҮ̆ Ԉ ╠ᴔ ҾҮṁ Ȃ

Ь ‡̂ .���(���� .����̃ 
 

Don Roberts ҩ ῆ‡̔ ṁ ֒Ү ṁ̕ ṁ נ Үֶ

ӊ ת̆ ᴉ ṁҩ̕ ᾋṁ נ Ү̆ᴔ Ȃ

Үа ̆ ‡ Ȃ̂Three strikes and you refactor.̃

╗╖ У  
 

֒ ╗ ḀȂ ̆ э  

ѝҩ ╠ ᶢ Ԇ Ȃ ҾԆ ⁞ ᾗ ̆҂  

ᾗ Ȃ ᴉ Ԇ ṁ Ү̆ ֶ ̔  
Ԇ ̆ᴳ Ȃ ֶ ȂѮ Ԉ ѫṁ̆   
ѝҩ ᾋ Ԇ ת̆ ў ̔ ₥

Ԇ ̆ Ԉӱ п Ȃ

̆ э ╟╒ ̔Ԇ ╠ ╗  

Ȃ ̆ ̔ȉ ̆ ╗ ֶ  
ȊȂ ᾳ аֶ ѝ  ĺ ȂѮ 

Ԉ ѫṁ̆  ѝҩ ╗ Ҿ̆ת ў  

̔ Ȃ э ̆  

̆ ╗ ֶ ȁ Ȃ

ᶢ У  
 

̆ ѝҩ Ԇ έ Ȃ Ԇ ╡╒  

Ḁ̆ ╠ Ȃ Ԉ Ԇ ̆  
╠   Ȃᴔ Ԉ ѫ ̔  ֙ ̆  

ᶕ ̆ ѝ Ԇ а  ĺ а  ᴔ ҩ Ȃ
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Ԇ У  
 

Ὠ ֶṁ Ԇ ᴐ̂code reviews̃̆ ѝ ╟ Ԉ  
ᾳȂ ╟ ╠ұ ּ ̆҂ ╠ұ  

ּ ̆ ╠ ֒  

ȂԆ ᴐ ұ ᾗ Ԇ ҂ Ȃ Ԇ ҂  
̆ ӹ ‡а Ȃ ὁ ̆ ѝ ѝ Ҿа  

ṁ ѝ ̆ ҩȂԆ ҂ ֶ    

̆ э Ѯᾃ   Ȃ ⁞ ╠̆ 

ֶ ̆ Ԉ Ȃ

̆ Ԉ ╠ ⁞ Ԇ Ȃ ₥ ԈἼ Ԇ ̆ 

̆   Ҿ Ȃ  Ҿ ̆ ֶ Ԉ  

ԏȂ Ԉ̆ ֶ╟ Ȃ ṁҩΰ Ԉ ̆  

Ԉ Ԇ ̆   Ȃ а Ԇ ȉ ӣѫ Ȋ̆ 
Ԉȉ Ȋ ӣѫ Ȃұ Ԉ Ȃ а ̆ 

 Ȃ

Ԉ ╠Ԇ ᴐ  έᴇ ȂаӨ ̆ зὲ

₂ Ȃ ᴔ ӱ  Ԉ Ȃ

ѝҩ ̆ᴔ ᶑ Ȃ ̆ э  

э ᴐ ̆Ὥ ҾԆ Ȃ  ᶢ ̆ ч Ὥ  

″ Ҿᶢ Ȃ ̆ ᶢ Ȃ

ᴐ̆ ѫ̆ э ᾃᶑ ֶ  

ҾȂ Ԇ а ᴧ╕ Ȃ   UML ̆ 

Ԉ CRC ֒ Ȃ ̆ ֶ э ̆ э⁞

̂ ̃ Ԇ Ȃ

̂Extreme Programming̃[Beck, XP]  ȉ ̂ ̃ Ȋ̂Pair 

Programming̃ ̆ Ԇ ҩ Ȃ ̆  

֗╘ ч Ȃ ᵳ  

Ԇ ᴐ̆ ҂ ꜛ ᾃҩȂ
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ѝӣѫ   ̂ !�#��������	
�!����̃  
ĺ  Kent Beck 

ч ֓ḣ̔ȉӭ ԈѝᴔṁӣѫȊ ȉ ԈѝᴔṁӣѫȊȂ Ḁ̆ 

ԏ Ὧ ӭ ṁӣѫȂа ᶢ ╗ ̆ ԏ ѝ 

ҩ ╒ ̆ ӭ ֓ḣȂ

ת ӭ ̂ ̃ ѝ̆ э Ү ̆ ̆ᴔ

ӱҮ ᴐȂ ᴔȉѝ ӭ ֗╘Ȋ ᴳᴔа  

֗╘̆ ѫᴔ Ȃת ̆ᴔ ӭ ӣѫ̆ а  

ӣѫȂ҂ ᴔ Ԉ  ̆҂ ת̆ ҾҮ  ѱᴔ 

Ȃ

ұӭ ᴐ̆ ҩ Ἱ̕ ұ ᴐ̆ ҩ а ἹȂת

ѝӭ ᴐ̆ ὤ ᴐȂ

Ȃ ᴔ ᾱ а ӭ ᾰͅ

эᾱ ̆ ᴔ Ԉ ӭ ᴐҩȂ ̆ ̆ ӭ  

҂ ̆ ᴔ Ԉ ᴔ Ȃ

ӣѫ Ԉ б̙ ₂̆ э ̆ ԏ ̔

   Ԉ ̆ Ԉᶢ Ȃ

   ̂duplicated logic̃ ̆ Ԉᶢ Ȃ

   ╗ ѝ ᶢ Ԇ ̆ Ԉᶢ Ȃ

   ֒ ̂complex conditional logic̃ ̆ Ԉᶢ Ȃ

̆ ԏ   (1) ̆(2)  ̆(3) ╟

аֶ ѝ̆(4) ֒ ̂conditional logic̃Ȃ

э ̔ э ₥ ̆֝ ȉа ѝȊ

ᾳ ҫ ̆ᴳ ԏ ᶑ ̆ӱ ╗ ֓ḣȂ

)'+ ѫ ̙ 
 

ȉ ѫ Ү̙Ȋ  Ѯ Ȃ ᴁ

̆ ѫ ӹӮ аֶ Ȃ ᴁ ὰ ̆ ѫ 
ҩȉ Ȋ Ȃ ̆ ᴳ ̆ эа  

╕ Ȃ ̆ȉ Ȋ ῏ ȁ
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Ȃ ᵳ Ὧұ ȁ ֒ ҉ ̆ӱ Ҿ ̆

Ԉ ֓ḣȂ ᴔ Ԉ ᴐȉ  
ὡԆ ᾃȊ ᴳ ̆ Ȃ

̆ ȉ ╟Ȋ̆ὲ ȉ ╟ȊȂ

ᾳ ֶ ӹԏ э Ҭ ̔а ˻

̙ а Ȃ ֒ жн Ȃ ԏ ᴐ  

…   ֒Ȃ ̆ ұ … ֒̆  
╠Ȃ ╗ ╖ ̆ ᴳ ᵳ ᶢ ̆ Ἴȉ  

Ȋᾋȉ ╗ ╖ Ȋֶ ҾȂ ᶢ ̆ Ἴ ֒ ᴐ 

̆ ֒ Ȃ ╟  
Ү̆ ұ ѫ ̆ ҮҩȂ ѝ ̆ Ԉ  
Ȃ

 ̂ �
�	����	�
 �
� ��������	
�̃ 

ĺ  Kent Beck 
ȋ ̔ ᶕ Ԉ э ̂indirectioñ

ᾱȂȌĺ  Dennis DeBruler 
 

ұ ֒ ̆ᴔ аֶ ѝ ὡҩ

Ȃ э ̆   э   Ȃ

ת ̆  ₩Ȃ эп  ч֙̆ᴔ эп Ȃ

э ̂delegatẽ ̆ ̆ ֶ ╗ Ԉ Ȃ

ұ э ̆ᴔֶ ῏ Ȃ

⁞ ֵ̆ ˻ ֓ḣȂ Ҿ֓ḣ̔

   ἵ Ὥӎ̂To enable sharing of logic̃Ȃ э   ̂submethod̃ ч
эа ̆  superclass э   subclasses ὭӎȂ

    ȉ Ȋ ȉ Ȋ̂To explain intention and implementation separatelỹȂ 
ᴔ Ԉ э class   ̆ ҩᴔ э ֶȂclass  
  ᾃ ‡ э ᴐ Ȃ   class   ᾃ Ԉȉ ἷ  
Ȋ ᾗ̆ᴔ ᾗ Ԇ Ԉȉбὲ  ᶕ ȊȂ

Ԉ╗ע    ̂To isolate changẽȂ чэа ᴳ ̆ὲ

э ѝ̆ת ᶢ ҩ ̆ ᾐȉ ч Ȋ

Ȃѝ ṁ  э subclass̆ ᶢ э subclassȂ ̆ Ԉᶢ
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э subclass а ȉ Ȋ Ȃ

   ֒ ╗Ԉ ̂To encode conditional logic̃Ȃ הּ ⁸̔ 
̂polymorphic messages̃̆ Ԉ ֒ Ȃ  

֒ ѝע ̂message2
̃ ̆ ᵳ ᴂԆ ȁ ╗  

ȁ Ȃ

̔ ᶑ ѝ ₥ ̆ ᴉ ᴂὲ 

̆ӱ ᴳ ֓ḣ̙

э ̔ᴔ ᴉ ᴔ Ȃ   э Ѳȉ ‾

ȊѮ ̆ аᶢ ѝ ₥ ̆ѝ ╗ὡ э Ȃ ᴔ ҩ э

֓ḣ ̆ ѝ ̆ ԏ ̂ ̃ Ȃ

бȉ Ү₥ Ȋṁэ Ȃ ֗ᴉ

Ԇ Ѯ₥ Ἴ ִ ̆ Ԇ э Ṍ

ҩȂ э ұ̔ Ȃ ̆ᴔ аֶ їὤ 

Ȃ ᶑ ѝ̆ ᴔ ֶѝ ╗ ֓ 

ḣа Ȃ

̔  аḣ ̆ Ȃ Ԉ

Ӯ  ̂intermediate methods̃   ̆҂ ת̆ Ȃ ҂  

э ֒̆ᴔ а Ὥӎ ̆   ̂polymorphism̃̆ 

ᴳ ѮȂ ᴔ  ȉ Ȋ̆ Ȃ  

ᴔֶ э ֓ḣ ̆а ѝ ҩ ̂Ἴ₥ ‟̃ ִ ̆ 

ѝ Ԉ ִ Ȃ

)',  
 

҃ Ԉ ӊ╒ ̆ᴔ Ԉ ὲа Ȃ

ᴔ э ҃ ̆ э э Ȃ ᾳ ᴔ   

ӣѫֶ а Ȃ︠ ₥̆ ̂object tech.̃ 
ᾳ҂ Ȃ ȉᴉ а ᴳ Ȋ̆ Ȃ  

ѝ ︠ὤ︠ ȁ  ĺ  ̆  
ת̆ а ὲ ἳȂ

2  
̔ ȉ Ȋ̂ messagẽ ὴ ѬȂ ̆

ȉ э  ̂method̃Ȋ ȉ   ̂messagẽ э ̂object̃ȊȂ
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̆ ҂ Ȃ ԏ ̆ ԏ Ԉ ԏ

ᴐ Ȃת ԏ ̆ ԏ а

Ȃ

Ȃ з Ȃ ֶ ̆ ԏ҂  

ҩ Ȃ ᴔ ̔ ᾱ ѝᴔ ̆  

ᵏ ‾ ת̆ ̆ᴔ҂ ὲ ̆ ὡ 
Ȃ ԏ ᴔ Ȃ ҩ ̆ ԏ  

  ᾱ╕ ̆ Ҿ Ԉ ᾱ Ȃ

 ̂ ����$����̃ 
 

ȉ Ȋ   э Ȃ б ԏ  

database schemâ ̃ ̂coupled̃ ̆ ҂  database 

schema Ԉᶢ Ѯ Ȃ э ̂migratioñȂ ᴔ 

 ̂layered̃̆  database schema ̂object model̃ 

ᵑ ᴂ̆ת database schema ᴔа а ̆  
֒ ᴐȂ

ȉ Ȋ̂nonobject databases̃ ̆ ᾱ э ╕ Ѯ ̔

̂object model̃ ̂database model̃Ѯ ὡ э

̂separate layer̃̆ Ԉ чэ Ȃע  

̆  Ȃ  ֶ ╗ ̆ 

ת Ԉ ᴔ Ȃ ᴔ э ̆ ѝ 
ᴳᴔ Ԉ ⁸̆ ѫ ᴳа ̆  ҂ Ȃ

ᴔ ὡ ̆ Ԉ а ᾋӊ Ȃ  

ᴔ Ԉѝᴔ  Ȃ

̆ ╠҂ Ȃ Ҿ ᵏа  
Ѯ ╟ ╖ ̆ ῏ ҩ ᴐ ת̆ ֶ  

Ȃ Ѯ ╟ ̆ᴔ  
ᴐ̆ э ᴐ Ȃ ᾳ ᴔ ╗   classes ᾃ  

ȂᴔӰע Ԉ   classes ѝ ת̆ ḣ ̂field̃  
Ȃ ₥ᴔ Ἴ   ̂accessors̃ ȉ  

Ȋ Ḯ Ȃ ᴔ ȉ ᴉ Ȋ ̆ Ԉ
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Ȃ ᶢ   ̂accessors̃̆ ҂ ᴂҩ Ȃ

ᶢ ̂ ���
�	
��
��������̃ 
 

Ὧ ұ   ̆    ֒  Ү  ̔  ԏ ἵ  ᴔ  ɡ   ֒     
̂implementatioñ ̂interfacẽȂᴔ Ԉ ὤ ᶢ ᾃ а ӹ

ת̆ ұ ⁞  ĺ ᶢ ҩ̆֗ᴉҮ Ȃ

֒Ү ̔ ֶᶢ Ȃẹ �������

������̂273̃ ѫ ṁ  ᶢ Ȃ ѝ  
ֶ ӣѫ ̙

э  ╟ᴐ ᴔ ⁸Ѯ ̆ ѫ ᴳᶢ   ҂аֶ 
֗ᴉ Ȃ э  public   ̆ ᶢ ὲ ̆ᴔ҂ 
Ԉ э  Ȃ ᶢ Ҿȉ ӑ ᴳ  

҂а ᶢ Ȋ Ԇ ᴳ ̆ ᶢ ֶ ѝ Ȃ ᾳ ̆ 
ֶ ̔ э эȉ Ȋ̂ published interface ĺ̃ Ὠ ̂public 

interfacẽ Ȃ ̆ᴔ ᾋ҂ ӨӨᶢ ὤ  
ᶢ ҩȂᴔ э ѝ Ȃ

э ҩ ԏ Ȃ ӭ ̔ ᴉ Ҿ ᶢ ȉ

Ȋ ̙

Ѯ̆ ҩ ̂published interfacẽ̆ᴔ  
чэ ̆ ᴔ э  ṁע Ȃ а 
Ȃᴔ ╕ Ү ̆ ᴐȂ ѫṁ̔  

Ȃ ᴔ ᶢ э  ̆   ̆   
Ȃ︢Ъа   ̆ ֶ ᴔ ὡȉ Ԇ Ȋ̂duplicated codẽ  

Ԉ Ȃᴔ ᴳ  Java ᵏ   deprecation̂ ̃ ̆  
ѝ "deprecated"Ȃ ѫ ᴔ ֶ  ҩȂ

э э ᴿ  Java ̂ ̆collection classes̃ȂJava 2  
Ԇҩ Ἴ Ҿ Ȃ  Java 2 ̆JavaSoft ҩ ╒ ѝ  
ᵏ ‾ Ѯ Ȃ

ȉᶑ Ȋ ╕ ת̆ Ȃ ᴔ ̂build̃ 

Ҿ   Ȃ ԏֶᴳ ̆ᴳ Ԉᴳ Ȃ ԏ  

э ̔а ̂publish̃ Ȃ а ὤ ̆ ѝ
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ᴔ Ҿ Ȃ ᴔ ᵏ ᴳ  APIs̆ẹ Sun ṁ ̆

ᴔ Ȃ Ѯ Ԉ а ̆ ѝ  Ҿ  

Ὠ ҩ Ȃ  ѫ ᴐ̔ э ч Ὠ 

Ȃ ᴳӹԏа а ̆ ὲ ӹԏ Ԉ ὡ 
̆ ᶢ ̆ ֶ Ȃ ȉԆ Ȋ 

ֶ Ȃ ҂ת̆ Ԇ֓Ȃ Ԉ ̆ 
⁞ Ȃ ᴔ Ԇ ̆ э Ԉᶢ ⁞

Ԇ ̆Ԉ ╟ȂԈ ̂ ̃ ̂Pair Programming̃

 э ў Ȃ

а ̂published̃ Ȃ ᶢ ᴔ Ԇ ̆ᴳ Ȃ

Java Ѯ э ⁞Ὧұȉᶢ Ȋ ̔  throws ╗ э Ȃ

а ̂signaturẽ ᶢ ̆ Ԉᴔ Ԉ ����������̂ ̃  

Ȃת Ԇ аṁ  ᶢ ̆ аֶ Ȃ э  

ᾱȂᴔ Ԉѝ э  э ̆   ̆ э  ����$���

���������̂ ̃ э  �����$��� ���������̂а ̃Ȃᴔ

҂ Ԉ   э  �����$��� ̆а ᴔ ֶ ╒Ȃ ᴔ ѫ

ṁ̆ ᴔ Ԉ ̔ э �����$��� ֶ э ����$��� Ȃ

ӹ ԏ Ԇ ╗ Ȃ ұ э ̆

ѝ  э  package Ѭ э  superclass ̂ ẹ  �
�
�����  

��������	���̃̆  ᶑ  public    throws э

Ȃ Ԉ  Ѭ  subclass ̆аֶ ̆ ѝ

э έ   superclass Ȃ

Ԉ ╟  
 

̆ Ԉ ̙ Ҿ ᾱ ̆ Ԉ  

ᶢ ̙ э ̆ ԏ а Ȃ Ҿ ᾳ ԏ Ԉ 

̆ ԇ ԏ᷁ ת̆ ҂ Ԉ Ȃ

э ̆ ԏ ת̂ ̃ ȉ ὤ ̂no  security requirements̃ 

ᾳ Ȋ ѝȉ ὤ ̂good securitỹ ȊȂ

ᾳ ╕ ȉἼ ᾳȊȂ Ḁ ̆ ֶ  

̔ э ѝ э ̙ ̆ а
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̆ұ ֶ ̆ а

҂ Ὧ Ȃת Ἴ а ╕ ̆ ֶ ὡ ╒

Ȃа ̆ ᾳ   Ȃ

ᴉ а ̙  
 

Ḁᴔ а  ĺ ᴿ ᴔ ᾗ Ԇ ḀȂ Ḁ  

Ԇ Ҕ̆ а ᾗ э Ȃṁ  ᾱ ̆ 

҂ ӣѫ ῆ‡ Ԉ″ ᴉ Ȃ

ᾗ̂ ̃ э ̔ Ԇ а ᴐȂᴔ  

ṁ ̆ Ԇ ̆ ᴐȂ ᴃ̆  

Ѯ₥̆Ԇ  ᾳ ᴐȂ

э ╕ ̔ ȉ ֒Ȋ ѝȉ ֒ȊȂ ᴔ 

Ԉ ֒ᴐ ȉ Ȋ ᾱ Ȃ э έ ╕ ת̆  

̆ Ԉ҂ ᾗ ִ ‡Ȃ ұ э ̆ 

ֶ э Ȃ

̆ ̆ᴔ҂ ὁ Ȃ ̆ӱ  
 ӊ╒   ᴇ   ̆ э Ḁ а ҫ Ȃ Ward 

Cunningham э Ȃӹ ᴐ ѝȉḡ╘ȊȂ  

Ὠ Ḇḡ ᴳ Ȃת Ḇḡ ӻ‾ ̆ ұ Ԇ 

ȉ Ȋ ‾ Ȃᴔ Ԉ ‾ ̆ 

ת ‾ ᴔ ֶ Ȃ ḡ╘ ̆ᴔ  
Ṧ ḡ╘Ȃ

̆ᴔа ᾋ ұ ̆ ѝ ҩȂ 

а э ̔ ӊ╒Ȃ ᴔ ̆ 

ᴔὲ Ȃ

)'/ б  
 

ȉ Ȋ ⁞֗╘̔ ҵ Ȃ Ḁ̆ ᾗ

̆ Ȃ ᵳ ̆ȉҮἼ Ȋ̂upfront desigñ 

Ԉ╠ Ȃұ ╗ ȉ Ἴ Ȋ Ȃ
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ᴐ ֒ Ὧ ̆ ̂programming̃ ᴐ

ᴂ ╪╟Ȃӹԏ ѝ ẹ ẹ Ȃת ᴔ ̆ ֒ 

Ȃ ֒ ̆ з ὤ ӊ Ȃ  Alistair 
Cockburn ̔ȋ ҩ ̆ Ԉ ת̆ ὲ Ἱ ȂȌ

ѝ̔ Ԉ ѝȉ Ἴ Ȋ Ԇ Ȃ ᴔ а ṁ 

֗ᴉ ̆  ̆ Ԇ ᴐ̆ ᾋ Ȃ 
Ү ╕ Ȃ ѫṁ̆ ֒Ȃ 

̂Extreme Programming̃[Beck, XP] ╒ Ḉ ╕ Ȃ

̆ ҂  ת̆ а Ȃ ̆  

ᴳ ̂Extreme Programming̃ ҂ֶ Ἴ Ȃӹԏֶᴳ  CRC 
נ п а ̆  э ᾱ ̆ 

̆ ȂὯ ұ̔ ҩȉ Ἴ Ȋ Ȃ 
̆ᴔ ᶑ ȉ Ἴ Ȋ ̆ э ╒ ҩȂ  

ṁ֗ᴉᶢ ̆Ԇ֓ Ȃ ᴔ  
╒ Ἴ ̆Ԉ ὁ ᶢ Ȃ

ᴔ ̆ ҩȂᴔӰ ṁ Ἴ ת̆ а   

ᾱ Ȃ ₂ ᴔ  э ᾱ ҩȂᴔ  

̆ э ᾱ Ḁ̆ᴔ ҂ֶ ╗ ̆ᴔ 

ֶ ᴧ ᾱ ᴔ  Ҿа Ȃ ̆ 
а ̆ ѝ ᶢ аᾋ Ȃ

э ̔ ֒ ₥ע ҩ Ȃ  

̆ ╒  ᾱ Ȃ֗ᴉ э ̔ 

̆ э ֶ ̙ע ұ Ԇ֓ ̆ 
Ԉ э ȁ ᾱ ̆  

Ȃע ұ̔ э ᾱ ̆ Ԉה Ȃ 

ᾱ ᾱ ̆ Ԉ  ֒ ҂ֶ  
 ĺ Ἴ ╗ Ȃ Ἴ  

̆ᴔ҂ ᴉᶢ Ȃ ע   чэ ̆ а  

Ȃ ὲע   Ȃ  ע  

̆ э ֶ Ȃ ̆  
Ҿ ̆ Ȃᴔ ̆ ὲ Ҿ
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а ᴔת̆  Ҿ а Ȃѝҩ

̆ᴔа а╗ὡ Ȃ

ҩ ̆ᴔ Ԉ а ӻ ע ȂᴔӰ  
Ӱ̆ע ᾱ Ȃת ᴔа ᾋ Ҿ ᾱ 

̆ ̔ȋ э ᾱ э  
̙Ȍ ȉ Ȋ̂ Ḁ ̃̆ ѫᴔ  

₥ ҩȂ

Ԉ ̆ а ̆ ҂ ᴂҩ ̆ 
῏ ҩ ╒Ȃ ̆ᴔ Ԉа ᾋ Ἴ 

₥  ĺ  ̆ᴔ ᶕ Ȃ ̆

ע ̆ ұ ̆ ̆ Ḁᴔ а 
ֶ Ȃ

╪    
ĺ  Ron Jeffries 

Chrysler Comprehensive Compensation̂Ἷ ◗ ̃ ӻ ҩȂ 
ԏ ̆ э ԏ̆ ѝ ҩ  

Ȃ

Kent BeckȁMartin Fowler ᾱ ᾱ э Ȃ ֵἳֶ ̆ῲ

э ὤ ҩ ̆ ̔ ӣѫ ҩ̙  ̆ 
ԏטֵ ҩΰ ᶢ Ȃ ̆Ὧұȉ ᴉ э Ȋ̆ 

ԏ  ҩ Ҿ Ȃ

̆ ԏ  Kent έ ҩ Ȃ ὤ а

Ȃ ԏ ̔ … ȉ Ȋ ᴇ̂instancẽȂ  

̆ Ҿ ᴇ ḣȂ

ұ ԏ … ̆ ֶ Ȃעִ ѕ ̆

ᴳ ὡ҂ ȂѮ Ԉᴳ ѕ ̆ ὤ ѝҩ ᵳ ὡȂ

̆҂ ԏ Ԉ Ȃעִ

ұ ԏ э Ȃ ԏ ̆ ӊ ȉ

שּ Ȋ ᴇ̂instancẽȂȉ שּ Ȋ э ̆ э э

Ȃӷ ̆ ԏ שּ ˻

שּ ԏ э ‡̔ Ѯ₥̆ э שּ

Ȃ ‡̆ ὤ э class Ȃ ‡ а
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Ѩ̆ ԏ ̆… эȉ Ѯ Ȋ שּ ̆Ӱ а

Ԇ ̆ұ ԏ э ѝ  э factory method̂ ̔ э

̆ ȇ���	�
�������
�Ȉ̃̆ ж … ȉ שּ ȊȂ

ԏṁҩ ᶢ ̆ᴳԆ ╗ ̆ ҩ э Ȃ ԏ… э а

ȉ שּ Ȋ ̆  factory method ̆  

аᾋ … Ȃ ᶢ ҩΰѱ ᷁̆ Ԉ  

Ȃ ҩ ԏ ҷ Ȃ

̂Kent  Martin ╗̃ ̔ ԏҩ э

ӣѫ ̙ ԏ ῲ ṁҩҾ ̆ Ἴ ᾳ Ȃ

ԏ ὤ ҩȂ ҩ Ӈ ̆ ԏӣѫ Ү ṁȂ

̔ ᴔ ὤҩ ̆҂ ̆а Ȃ ֶ ᴔ 

Ҿп ︠ת̆ ὧҀᴔ Ȃ

)'0 б ̂ -�������
��̃ 
 

̔ p̆erformance а ҫԈа ̔ ȁ

ȁ Ȃа ᴿ̂שּ ̃ ҃ Ӊа Ȃ ҉  performance 

ᵳ ѝ Ȃefficient ѝ ̆effective ѝ Ȃ

Ὧұ ̆ э   ̔ ̙ѝҩ
֒ ұ ̆ᴔ ֶᴐ  Ҿᴳ ᶢ Ȃ э Ȃ  
а ѝҩ ұ ֒ ̆ ҩ  
Ȃ ֒ ѝ ̆ Ӊ а 

ҩ ⁸ Ȃת ̆ э ̆ ֶᴳ ֒ 
ת̆ ҂ᴳ ֒ עִ Ȃ ҩ ш ̂real 

timẽ ̆ὲ ֗ᴉ ᾳ ȉ ᾗ ֒Ȋ ̔ Ἴᾗ  ̂tunablẽ 
֒̆ Ԉ Ȃ

   ȉ ᾗ   ֒  Ȋ   Ȃ ὲ   ш  ȉ     Ȋ ̂  time 
budgeting̃̆ ұ Ȃ ᴳ ̆  
ᴔ ṁ ̆ э ֒ Ἴ  ĺ ꜛ  
̂footprint̃Ȃ э ֒ а   ̆ ȉ а ֒Ѯ 

Ȋ ⁸҂а Ȃ ̆ ұ  
̆ ѝ Ȃת ὲӹ  

̂ᴿ ֝нᶕ ̃ ̆ ֙ҩȂ
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ȉ Ὧ Ȋ̂constant attentioñȂ ֗ᴉ
֗ᴉ ṁ֗ᴉҮ ̆ ᶑ Ȃ ̆  

ת̆╒ аֶ ᴐ Ȃ֗ᴉᶢ ѝҩ ̆ ֶᴳ  
Ԉ ̆ ῏ Ȃ  ֒ ҩ̆ ѫ  

ḣ̆ Үб ̆ ѝ   ̆  
а ӱȉ ѝ э Ȋ  Ȃ

Ὧұ ̆ ֒ Ү ̔ ᴔ  ̆ᴔֶ  

Ԇ Ȃ ᴔ Ӥ עִ Ԇ ̆90% ִ 

ע ᴐ ╩ἳ̆ ѝ ᴔִע Ԇ Ȃᴔ ṁ 
עִ ѝҩ ת̆ ѝ Ѳ ̆  
Ҿ ҩȂ

‾   "90%" Ȃ ̆ᴔԈ ȉ  

 Ȋ̂well-factored manner̃ ̆а Ԉ֗ᴉὯ 
̆ ὡ עִ  ĺ Ȃ ὡ ̆ᴔᾋ  

э Ȃ

עִ ̆ᴔ Ἴ Ԉ э έ ̆ ᴔ  

Ҿ Ȃ ᴔ Ԉ   ̂hot spot̃  

Ԇ Ȃ ᴔ Ὧ Ҿ ̆ ᴳ ₥ ȉ Ὧ Ȋ

עִ עִ ԏȂ ұᴔ ╒ ̆ ᴐ ᵳ  

Ȃ ᵳ ᴔ ᶑ Ȃ ̆ᴔ  

ᶢ Ȃ ȁ ȁᾋ Ȃ ̆  

ᶢ Ȃᴔ эȉ ȁ Ȋ ̆   
ѝ ȂὯұ ̆McConnell [McConnell] ѝ ԏ ᵏҩ ᶕ Ȃ

э  ̂well-factored̃ ӱч ╠ עִ Ȃ Ἴ̆  

ᴔ Ἱ ̂performance tuning̃̆ ѝ   
Ԇ ̆ᴔ ╗╖ ̆҂ ̂ῆ  

‡ᶑ ᴔ Ҿ ̃Ȃὲ ̆  ̆ᴔ 

 ᵳ ̂granularitỹ̆ұ έ ᴔ ὡ  
̆ ҂ ҾȂ ұԆ ╗ ̆ ᴔ  

̆ Ὧ ᴐ Ȃ

Ԉ ╠ ᾗ  ֒Ȃ ̆ ֶᴳ ֒  ת̆
ᴳִע ֒ Ȃ Ȃ
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)'1 ᴉ ̙ 
 

╡╒   ̂refactoring̃ ת̆ ҩȂִ

ֶ Ҿ Ԇ Ȃ ѫṁ ѝ̆ӹԏ Ԇ 

Ҕ Ԇ ᶢ ̆ зӹԏ ΰѱ ᾗ   

Ԇ Ȃ

а Ȃ ҉ ᴐ э ֒ эὯ Ȃ  

чэ  Ward Cunningham  Kent Beck̆ӹԏ  1980s Ѯ₥  

ᴳ   Smalltalk̆ э ⁞ ȂSmalltalk э︠╟  

̆ᴔ Ԉ ᾗ  έ╖ ֒ȂSmalltalk ȉ / / Ȋ ̆ 
ᶢ Ԇ Ȃ ̆ Ԉ҂ ᵏ έ̆

ᶢ ұ Ѭ ȂWard   Kent ╡╒    

֒ ̂ ӭ Kent ᴐ   [Beck, XP]̃Ȃӹ 
ԏ ̔ ұ ӹԏ ӊ╒ Ȃӱ ӹԏ ᴐ  

̆ ш ֒ ᴳ ̆ а э Ȃ

Ward  Kent  Smalltalk ӊ ҩ ̆ ҂ ѝ Smalltalk 
ע э ἷ ȂSmalltalk ᴁ  Ralph Johnson֦̆‾  

ѯ  ̆ ȉ Ȋ3[Gang of Four] Ѯ ȂRalph ὰ 

Ѯ ֒ ̂framework̃Ȃӹ ҩ ұ  

╠Ȃ

Bill Opdyke  Ralph ̆ ҂ ὰ Ȃӹ  ֓ḣ̆ 

 ұ Smalltalk Ѯ ὲ Ȃӹ Ӈ  
Ȃ ̆ ᾳб ᶥ ̆ з Ԉᶢ ȂBill 

ӱ έ Ȃ ̆Bill ̔  C++ 
framework     ̆    Ȃӹ ҂  ҩ     ȉ Ѭᶑ  

̂semantics-preserving̃ Ȋ ὲ ̆Ԉ ᴉԈ έ Ȃ ӭ 
̆Bill   [Opdyke] Ӱ ֓ḣȁ ѓ Ȃ 

ӹѝ ҉ ᾗҩ  13 Ȃ

3  
̔Ralph Johnson ᴁἼ  Erich Gamma, Richard Helm, John Vlissides ᾗ

ҩ ֒ ȇ���	�
�������
�Ȉ̆ ̂Gang of Four̃Ȃ
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 1992  OOPSLA ֶ  Bill Ȃ ԏ ̆

ѝᶑṌн╘ э ̂conceptual framework̃ Ҿ  
ᴐȂBill ӹ ̆ ̔ȋ ת̆  
ѫ ȌȂ ̆ ὤ ҩȂ

John Brant  Don Roberts ȉ έȊ Ἵ ̆ ҩ э ѝȉ  
Ȋ̂Refactoring Browser̃  Smalltalk έȂӹԏ ᾗҩ ҉  14 

̆ὲ έṁҩ Ӯ Ȃ

ѫ̆ ̙ Ԇ ḥ ӱת̆  ֶ ѫ Ȃ  
 Kent ṁҩэ ̆ ӹᴳ ̆҂  ӊ ӊ  

Ȃ ֙ᴇ ᶕ̔ Ȃת ̆  
҃ ҩ ̆ ѝ а ֗ᴉ ҉ ̆҂ 

֗ᴉ ᴁж ᾗ  ҉Ȃ Ԉ̆ Ҿж ╠ ̆ ᾗ ҩ 
҉Ȃ

    Уэעִ
ĺ  Rich Garzaniti 

 Chrysler Comprehensive Compensation̂Ἷ ◗ ̃Ӈ  GemStone Ὠ 
Ѯ₥̆ ԏ ҩ Ȃ ԏ ὁ а ̆ 

ұ ҩ Jim Haungs ĺ  GemSmith ᴁ   ĺ  ӹ ԏִע э Ȃ

Jim Ἴ ӹ ҩ ᴐ ̆ Ԉ GemStone  ProfMonitor 
ᾗ  э έ̆ ὡ ԏ ╖ Ȃ э έ Ԉ ӊ

̆Ԉ Ҿ Ȃ

ԇ ԏ ̔… ѕȂὲ ᴐ ‡ ӊ

12,000-bytes ѕȂ ⁞̆ ѝ ѕ ҩ̆  GemStone  
Ȃ ұ ̆ …   ̆GemStone ֶ  

 ̂paging̃ Ȃ҂ ѕ … ҩ I/O ̂ ̔  

⁸ֶ╟  I/Õ̆   ӊ ѕ Ϲ

ԏ э ᾱ╕ э 12,000-bytes ѕ ̂cached̃ ̆ ᾱ

Ȃ ԏ ╗Ԉᶢ ̆ ᾗὡ э file stream̆ӱ ὁӊ ѕȂ

ᾱҩȉ ѕȊ ̆Jim έ ҩ Ҿ נ ̆ а ѕ

Ҿ̔800-bytesȁ500-bytesŀŀ ̆ ԏ҂ ԏ  file stream̆ұ  

ᾱҩȂ

ᴳ Ҿ ̆ ԏ ҩ Ȃ ѱנ  1,000 Ԉ
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̆ ᴐ  40 Ȃ э ԏ  18 Ȃ

ὡ  12 Ȃ ̆ὤ  9 Ȃ

ԏ ̔ ̂multi-processor̃ ̆Ԉ

̂multiple threads̃ Ȃ  э ת̆ ұԆ  
 ̂well factored̃̆ Ԉ ԏ Ԉ э ҩȂ 

̆  2 Ȃ

 Jim ᵏ έᴳ ԏ Ԉ ᴐ Ѯ₥̆ ԏ҂ Ȃ

ת ̆ ԏ   Ȃ  ҩ э

ὤа ̆ ╗ ҩ ԏ Ȃ

��������	
���������	
���������	�
������	��	
������










74 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

��������	
���������	
���������	�
������	��	
������










75 
 
 
 

*




Ԇ  
 

���������	
�����by Kent Beck and Martin Fowler 
 
 
 

If it stinks, change it.̂ ҩ̆ ̃

ĺ    Beck , ί

̆ ұȉ ᴉ ᴐȊ̆ᴔ ҩ Ȃת  How аԆ

 WhenȂᾱ ᴉ ȁᴉ ṃ ̆ ⁸ ᴉ Ȃ

ҩ˻ ȉ ᴉ э ��������� Ȋ ȉ ᴉӊ э class hierarchy 

̂ ᴇ ̃Ȋ ̆ ѝ Ҿ Ү Ȃת ȉ ӣѫ Ḁ 
ṁ Ҿ╟ᴐȊ ѫ ҩȂ ҩ ΰ ̂ ̆  

Ҿ ṁ Ү̃̆ Ҿп έ ╒ ҾȂ

 Kent Beck Ḁ̆ ѝ э ׀ Ȃ҂ ѝ 
•  ἳ ̆ӹ  ȉ ȊȂȋ Ȍ̆ 

ӹ ̆ȋ а ҩ̙Ȍ ̆ Ȃ ԏ  
Ԇ ̆ ԏ ӱ ╖ Ȃ ҾԆ ̆ ԏ 

ֶҩӱ Ҿ ̆ Ҿ  ̂ ẹ ̃  

Ȃ̂ ў ȉ ԏȊ̆ ѝҩ эҮ ̔Kent Ὥ ᾗ  

Ȃᴔ Ԉ   ᶝ  ĺ  ᾗ ̆ὲᴍ ӹ 
Ȃ̃

ԏ а ᴔ эȉ ѝ Ȋ ῆȂӱ ԏ ̆ 

֗ᴉ э Ȃ ԏ ֶ ᴔ Ҿ ̆  

ֶ  ȉ э ᴳ ᾱ ȊȂᴔ ί  ″ ╒̆  

ֶ″ э class ᾃ  ��������� ȁ э  ᾃ Ԇ  

Ȃ
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ᴔ ̆ ᾃ ᾃ

Ȃᴔ Ԉ ̂ ᾃ ̃ ″  ӣѫ  
̆ ᾋ ԏ ╠ᴔȂ҂ ‟ ȉ Ȋ 
ᴔ а ת̆ ԏ ѝᴔ Ȃ

3.1  Duplicated  Codê   Ԇ  ̃  
 

‟ ὲᾰ  ��������	
��	Ȃ ᴔ эԈ 

̆ ѫ ̔ ԏ ѝ ̆ ֶ Ȃ

   ��������	
 ��	
 ȉ э class  ᾃ чэ 

̂expressioñȊȂ Ḁᴔ ṁ  ���	����������̂110̃    
Ԇ ̆ чэ   Ԇ Ȃ

ᾳ ȉчэҵѝἸ ̂sibling̃  subclasses ᾃ ȊȂ 

ὁ ᾰͅ чэ classes ᴳ  ���	����������̂110̃̆ ᾋ  

  Ԇ ᴳ  ����#��������̂332̃̆ ὡ superclass ᾃȂ Ԇ Ѯ 

̆נ ὤ ̆ ѫ  ���	����������̂110̃ נ   

→ ̆ э  Ȃ ᴔ Ԉ  ��	�����������

������̂345̃ э Template Method Ȃ Ҿ  Ԉа  

ṁ Ү̆ᴔ Ԉ ὲ э̆ ᴳ  !%�������&���	����̂139̃ 

ὲ   Ȃ

чэ а Ὧ  classes ᾃ   ��������	
 ��	̆ᴔ ὲ эᴳ 

 ���	���������̂149̃̆ Ԇ  э  class ̆ э class 

ᾃᴳ э  classȂת ̆ Ԇ   ҂ ұ э class̆ 
э  class ̆ э  ұ э  class̆ чэ  classes 

э classȂᴔ ᾱ э  ἳ ̆ ᶑ  

аֶᾋ ὲ ֗ᴉ   Ȃ

3.2  Long  Method̂   

 ̃ 

ȉ   Ȋ̂short methods̃ ֶ ȁ Ȃа  
̆  delegation̂ ̃̆  

֗ᴉ Ȃ Ὥ Ѯ ̆ᴔ ֶ ̆ Ҿ    
֓ḣȂȉ Ȋ ὤ ‾  ĺ ╒ȁὭӎ ╒ȁ ╒ ĺ 
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  ̂  p.61 ȉ Ȋ̃Ȃ

ѨԈ₥ ̔ Ȃ ̆ȉ  

╟ᴐȊ ̆ ᴳ ԏа ѳ ᴳ  small methodȂ Ԇ OO  

ΰѱ ὤὁ ҩ ̂process̃ᾃ ȉ  ╟ᴐ ȊȂа Ԇ  
╒ ̆ ѝӹ ṁҩӣѫȂ  

Ҿ ἵ чэ  ̆ Ԉ ╠ᴔ  ת̆  small 
method Ὧ ұ э Ȃ ᴔ   э ̆  

Ԉ ҩ   ᴐ ̆ а ὲ ᾗҩҾӣѫȂ

̔ᴔ    Ȃ ԏ ‡̔  

Ԉ ӣѫ Ḁ̆ ԏ п ᾗ э  

̆ Ԉὲ ̂ ̃ Ȃ ԏ Ԉ Ԇ ṁ 

֒ҮȂ   ╟ᴐ   ̆   ὲ 
̆ ԏ҂ а ѫṁȂὯ а ұ  ̆ ұ  ȉṁӣ 

ѫȊ ȉ ᴉṁȊѮ Ѭ Ȃ

ѮҀ︠Ҁ ̆   ̆ ᴳ  ���	����������̂110̃Ȃ 

  ̆ ԏ   э   Ȃ

  ᾃ ї ̆ ԏֶ ᴔ   Ȃ ᴔ 

 ���	����������̂ 110̃̆ ֶ Ҿ ї ṁ ̆ 
ּ     ̆ ΰѱ ֗ᴉ Ȃ ̆ᴔ Ԉ  

 ������������������ �	�̂ 120̃ Ҿ ἷ Ȃ'��	�������	�����	�

(%)���̂295̃  �	���	���*�����(%)���̂288̃‡ Ԉ ‟

ҾȂ

ᴔ ѫṁҩ̆Ӱ ї ̆ ᴳ  ԏ ̔

�������� ������� ����� ������� (%)���
̂135̃Ȃ

ᴉ Ԇ ̙ э ̔ Ȃ ԏ  

ȉԆ Ѭ Ȋ ᶕ Ȃ Ԇ ₥ ̆  

ᴔ̔ Ԉ Ԇ э  ̆ з Ԉ э  

Ȃ Ԇ ̆ Ԉ ̆ ҂ḣ   

  Ȃ

֒ ҂ ᶕ Ȃᴔ Ԉᴳ  +��������������������̂ 238̃
֒ Ȃ ұ ̆ᴔ ὲᾃ Ԇ  э   Ȃ
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3.3  Large  Clasŝ  

̃  

 3  Ԇ

‾  class ṁ Ү ̆ὲᾃ ֶ   ��������� Ȃ

̆��������	
��	
҂ ҩȂ

ᴔ Ԉ  ���	���������̂149̃ э  class ᾃȂ  

  class  ᾃ   Ὧ   ̆   ԏ    Ȃ R    "depositAmount"   

"depositCurrency" э  classȂ   class ᾃ э  

₥ ̆ ֶ ԏ  э ֒ᾃȂ э ֒ 

ᴐѝ э subclass̆ᴔֶ  ���	����!%�����̂330̃ Ȃ

Ḁ class ₂ ᴳ  ��������� Ȃ ̆ᴔ Ԉ

ᴳ  ���	���������̂149̃  ���	����!%�����̂330̃Ȃ

ȉ  ��������� Ȋ ̆class ᾃ Ԇ ̆҂ ȉԆ ȁ Ҕȁ 

ӄȊ ᴧ Ȃ ᾱ ̂ ̆ ԏ ᾱ  

̃ ᴍ п ұ class ᾃ Ȃ ҷэȉ   Ȋ̆ ԏѮ  

Ԇ ̆ ѫ ᴔ Ԉ ԏ ҷэȉ︠   Ȋ ︠э   ȉ  
  ȊȂ

ȉ  ��������� Ȋ ̆ э class Ԇ ̆ ҂ ᴳ 

 ���	���� �����̂149̃  ���	���� !%�����̂330̃Ȃ э ̔Ἴ  

ᴉᴳ ԏ̆   ���	���� '���	
���̂341̃ѝ ᴳ  

  э Ȃ Ԉ ╠ᴔ ᴉ э classȂ

ᴔ  ����	
 �����
 э GUI class̆ᴔ ѝ  э  

̂domain object̃ Ȃᴔ ч ᶑ Ҿ ̆ ԇ Ҿ  

̂sync.̃Ȃ+��������(%��	����+���̂ 189̃ ᴔ ѫṁȂ ᾳ ̆ 

⁞ ᴔᴳ  Abstract Windows Toolkit̂AWT̃ ֒̆ᴔ Ԉ  
 GUI class ԆԈ Swing ֒Ȃ

3.4  Long  Parameter  List̂  
‟̃  

 

• ҃ Ḁ̆ ԏ̔   п Ԉ ּ Ȃ 

Ԉ ̆ ѝ Ѯ ὤ ̆ ὤ п Ȃ  

ҩ ᾰͅ ѝ ᴔ ᴔ п ̆ Ԉ э
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ᴔȂ ̆ ҩ ̆ᴔ а   п Ԉ ּ

ҩ̆ᴔ ּ п ȁ   ӱ п ҩȂ 

  п Ԉ   ў ̂host class̃ Ȃ  

  ̆ὲ ‟ ּ Ȃ

̆ ѝ ‟ Ԉ ̆ ֶ ₥ а ȁа ᴳ 

̆ з ᴔ ̆ а аᶢ Ȃ ּ   ̆  

ᶢ ̆ ѝᴔ ̂   ᾃ̃ ╗ ч ̂requests̃̆  

 Ȃ

ȉ   Ȋ Ԉ ᴁұ ‟ ֙ ̆  

ѫᴔ ╟ ῆ‡ �������� ��	�����	� �����������̂292̃Ȃ  

    class ᾃ эḣ ̂field̃̆҂ э Ȃᴔ Ԉ  

 �	���	��� *����� (%)���̂288̃ ̆ Ԉ  

ԏȂ Ҿ  Ѳ  ̆ ᴳ   '��	����� ��	�����	�

(%)���̂295̃ѝ ԏ⁸   эȉ ȊȂ

э ᴿ Ȃ Ḁᴔ а ȉ Ѯ Ȋбȉ  

Ȋ ᵑ Ὧ Ȃ Ḁ ӱ   ᴐѝ ̆҂  

Ȃת ὲ Ԇ֓Ȃ ‟ ע ̆ᴔ  
ᵑ ̂dependency structurẽҩȂ

3.5  Divergent  Changê  ̃ע  
 

ԏ ֒ ᶢ  ĺ ֒ᾋ ѫ ȉ Ȋ Ȃ  

ᶢ ̆ ԏ  ̆ ᴐᶢ Ȃ а ṁ 

̆ᴔ  ч Ὧ ₁ ҩȂ

э class ѝа а 
��	��	���̆ע�����	


  ҩȂ ᴔ э class ̔ȋ ̆ ╗ὡ э ̆ ᶢ

э  ̕   έ̆ ᶢ э  Ȍ̆ ѫ ҂  

э  чэֶ ̆ ѫ э Ԉ ע ᶢ Ȃ 

̆ ╗ὡ έ ̆ᴔ Ȃ  

ע ᶢ ̆  class ̆ э  class ᾃ  

ᾃ Ȃѝע ̆ᴔ    

̆ע  ���	���������̂149̃ ԏ  э class Ȃ
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3.6  Shotgun  Surgerŷ  ᶢ ̃  

�������
����	��
 
��	��	��� נ ת̆	����� Ȃ   ̆ע

ᴔ а   classes ᾃᴐ  ᶢ Ԉ Ѯ̆ᴔ ї  

  �������
 ����	��Ȃ ᶢ Ԇ ̆ᴔаת  ԏ̆҂ 

э ᶢ Ȃ

ᾳ ᴔ ᴳ  �����������̂142̃  ����������̂146̃ ᶢ  
Ԇ э classȂ  class Ԉ ҾԆ ̆ …  

эȂ ᴔ Ԉ  '�����������̂154̃ ‟ Ὧ ѝ э classȂ  

ֶ  ���	��	��
ᴔת̆	����� Ԉ Ȃ

���	��	��
 �����	
 ȉ э class ע Ȋ̆�������
 ����	��
‡ 

ȉ ע э classes ᶢ ȊȂ ч ᾳ ᴔ ֶ Ԇ ̆ 

ȉ Ȋбȉע Ȋ Ὧ Ȃ

3.7 Feature  Envŷᵑ  ̃ ὤ ұ̔

ȉ ╗ ὲ ᴐ ѝꜛ Ȋ Ȃ ὴ ̔ 

э class ὰ Ѯ host class 

ὰ Ȃ Ѯ ᵳ Ȃ ̆ ԏ  э 
ѝҩ ḣ̆ӱ э ἳ ΰѱ ḣ  ̂getting method̃Ȃ 

̔ э  э Ȃᴔ ᴳ  �����������̂142̃  
 Ȃ Ḁ   ᵑ Ѯ ̆ Ḁᴔ  

ᴳ  ���	����������̂110̃     ̆ᾋᴳ  ������������
̂142̃ Ȃ

̆ ᾳ ѫ Ȃ э  ֶ э classes ̆ ѫ  
ұᴉ ̙ ԏ ‡ ̔″ э class ȉ   ᴳ Ȋ 

̆ э  Ҿ ἳȂ ἼԈ  ���	����������̂ 110̃ 
э   ѝ э   ⁞ ұа ̆ ҂  
ҩȂ

э ̂patterns̃ ҩ э ‡Ȃ э ȉ̆ Ȋ [Gang 

of Four]  Strategy  Visitor ₂ ὡ ̆Kent Beck  Self Delegation 

[Beck] ҂ ‟Ȃᴳ Ҿ ѝҩ  ���	��	��
 �����	Ȃ  

‡ ̔ ע п ἳȂȉ Ȋ ȉ Ҿ Ȋ
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ѝ ע ҂ת̆ ᴿ Ȃ ᴿ   ̆ ԏ Ҿ ѝ̆ᶑ ȉ
ע ȊȂStrategy  Visitor ᴳᴔ Ԉ ᶢ   ѝ̆ ѝ ԏ  

ᾗ̂overriddeñ ѝ  ĺ ҂ӻ ҩȉ Ȋ 
Ԇ֓Ȃ

3.8  Data  Clumpŝ   ̃  

̂data items̃ ẹ ̔ ἳȂᴔ Ԉ  
 ̔чэ  classes ᾃ ḣ ̂field̃ȁ   
̂signaturẽ Ȃ Ҿȉ   Ȋ  

ұ ԏ Ȃ Ἴ   Ҿ ḣ ̂field̃  ̆  

  ���	���� �����̂149̃ ԏ  э Ȃ ╒    

̂signaturẽ ̆  '��	�������	�����	�(%)���̂ 295̃  �	���	���*�����

(%)���̂288̃ѝ ῏ Ȃ ѫṁ Ԉ ‟ ̆  ע  

╟ᴐȂ ̆а ѝ ����
 ������
 ḣ ̆  
ᴔԈ Ԇчэ̂ ̃ḣ ̆ᴔ ḣ ֓ҩȂ

э ╕ ̔ ֳ Ȃὲ Ѭ̙ 

ԏаᾋ Ѭ̆ э ᶕ ̔ᴔ ѝ ԏӊ э Ȃ

ḣ э э ̆ Ԉ Ҿ ת̆ ̔  
̆ᴔ ֶ   Ȃ  ̆ᴔ Ԉ  

�	����	
����̆ Ԉ ᴔ  ȉ  classȊ ѝȂа Ѩ̆ 
 classes ԏ ֶ Ἱ ӊ╒Ȃ

3.9 Primitive Obsession̂  ⁞Ḷ  ̃ 

ч ̔ ⁞̂record types̃ἵ ᴔ  Ѭ ̕

⁞̂primitive types̃‡ ⁞ Ȃ

ֶ Ȃ ԏ ẹ ̆ Ҿ аṦ ̂ ѝ

ṁ ч֒Ү … ̆ ӻ  ̃ п Ȃ

э έ֓ḣ п ̔ ԏ ̂ ̃ҩ һұ ᴇ  

 classes Ѯ Ȃᴔ Ԉ ᾗ  Ҿб ᾃ ̂ ̃ ⁞  

 classesȂᴿ  Java Ԉ ⁞ ḣ̆ Ԉ class ѕ  ĺ 
чэ ⁞ ὲ Ԉ ⁞ Ȃ

��������	
���������	
���������	�
������	��	
������
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   а  ֗╘     ĺ  ẹ  ḣ ⁞ 
money classȁ э ḣ э ḣ  range classȁ ̂ZIP̃ 

 stringsȂᴔ Ԉ  ��������+����,���������(%)���̂175̃  
ḣ ѝ ̆ӱ  ּ ̆ ὡ й Ȃ 

Ѯ ḣ  type codê ⁞ ̃̆ а ѝ̆ ᴔ Ԉ  ��������

��������������������̂218̃ Ȃ ᴔ ᵑұ  ���������� ֒ ̆ 

    �������� ����� ����� ����� !%������̂  213 ̃   �������� ����� ����� �����

!����"!�	�����̂227̃╗Ԉ Ȃ

ᴔ ḣ ̂fields̃̆  ���	���������̂ 149̃Ȃ 

ᴔ ‟  ̆а  '��	�������	�����	�(%)���̂ 295 Ȃ̃ 

ᴔ ӱ array ̆  ��������&		��������(%)���̂ 186 Ȃ̃

3.10  Switch  Statementŝ switch  ̃  
 

э ̔  switcĥ  casẽ Ȃӱ  

̆switch ұ ̂duplicatioñȂᴔ ֶ  switch  
ұа Ȃ ѝ ╗ э  case ̆ᴔ   switch 

ᶢ ԏȂ ̂polymorphism̃ ѝ ִ  

ᾱ╕ Ȃ

Ḁ̆  switch ᴔ Ԉȉ Ȋ Ȃ

  ἳ̙switch  type codê ⁞ ̃ ̆ᴔ

ȉб  type code Ὧ    classȊȂ Ԉᴔ ᴳ  ���	���� ������̂110̃ 

 switch  э   ̆ᾋԈ ����� ������̂142̃   

э  class  Ȃ ᴔ ᾱ ᴳ   �������� ���������������

!%�������̂223̃  �����������������������!����"!�	�����̂227̃Ȃ  

Ѯ ̆ᴔ Ԉ  �������������������������������	�����̂ 255 ҩ̃Ȃ

ᴔ   Ҿ Үᴿ̆ ᴔ а ╟ ԏ̆ ѫȉ Ȋ  

 ҩȂ ᾳ  �������� ��	�����	� ����� ��������� �������̂285̃ 

эа Ȃ ᴔ ֒Ѯ  null̆ Ԉ  '��	�����-���(%)����

̂260̃Ȃ

��������	
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3.11  Parallel  Inheritance  Hierarchieŝ   ᴇ

 ̃ 

������	�
���	������	
��	������	�
ὲ  �������
����	��
 ᾳȂ  

ᾳ ̆ ᴔѝ э class ╗ э subclass̆ ҂ѝ э class ╗  

э subclassȂ ᴔ э ᴇ  class ₥ э ᴇ  class 

₥ ὤ ̆ᵳ ҩ Ȃ

̔ э ᴇ ᴇ̂instances̃ ̂ ȁ 

ȁrefer tõ э ᴇ ᴇ̂ instances Ȃ̃ ᾋ ᾋ   ������������

̂142̃  ����������̂146̃̆ Ԉ ̂referring class̃ ᴇ

ұ Ȃ

3.12  Lazy  Clasŝᾕ  
̃  

ᴔ … э class̆ ȁ ̆ Ҿ ᴐ Ȃ 
э class аḣὲ ֓̆ Ȃ ֶ  ᾁ 

э class ֓̆ת ᴳ ̆аᾋṁ ѫ ᴐ̕  
Ү₥ ‚ҩ Ҿ ̆ע ╗ э class ӻ Ҿ ת̆ע ע  
Ȃа ̆ э class ш Ѭ Ȃ Ҿ subclass  

ṁ ᴐ̆   ��������� .��	�	���̂344̃Ȃ ұΰѱ ֒̆ᴔ  

Ԉ '�����������̂154̃ ӻ ԏȂ

3.13  Speculative  Generalitŷ   ὲ  ̃  

эԇ ԏ︠ ̆   Brian FooteȂ ȋ ̆ ԏ 
ṁ ҮȌ ֝ Ԉ ⱶ̂hooks̃ ᾳ

Ҿ Ү ̆   ҩȂ ѫṁ  
Ȃ ֶ ̆ ḣ ѫṁ̕ ӑ аḣ Ȃ 

а ֶ ᴔ ̆ Ԉ̆ Ȃ

ᴔ э abstract class ὲ ᴐ ̆  ���������.��	�	���̂ 344 Ȃ̃ 

Ѯ delegation̂ ̃   '������ �����̂154̃ Ȃ   Ҿ  
̆   ������� ��	�����	̂277̃Ȃ   ᴍ  

̆  �������������̂273̃ ҾȂ

      class        test  case�̂    R ̃̆    ҩ  

��	�������	
�	�	������Ȃ ᴔ    class̆ ԏ ὲ �����������
�
�

��������	
���������	
���������	�
������	��	
������
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 Ȃת ԏ ╠ ����������� ╖ ̆   Ȃ

3.14  Temporary  Field̂ԇ ӝ   ḣ
̃  

ᴔֶ  ̔ὲᾃ э  ��������� Өѝ □ Ȃ  

Ԇ а ̆ ѝᴔ ѝ Ḁ Ȃ  

ᴳ ᾳ ὲ ֶ̆ ᴔ Ȃ

ᴳ   ���	���� �����̂149̃ э ἳ… э ̆ э  

Ὧ Ԇ э Ȃ҂ ᴔ Ԉᴳ   '��	�����-���(%)���̂260̃ 
ȉ а Ȋ ᾳ … э Null ̆ӱ ὁᾗ ȉ ֒ Ԇ ȊȂ

 class э ̆ ΰэ ̆   �	�������

��	�
   Ȃ ұ а ּ ѕ ̂ ѝӣѫ̃̆ Ԉӹ Ҿ 

ḣ ̂fields̃ Ȃת Ҿḣ ᴳ ̆ὲ ᾳ

ֶ Ȃ Ḁᴔ Ԉ‾   ���	���� �����̂149̃ Ҿ ὲ Ὧ  

 э  class Ȃ э method object [Beck] ̂  

̔ὲ ѝҩ ᵏ   ̆class ̃Ȃ

3.15  Message  Chainŝ    ̃  

ᴔ  э ̂request̃ э ̆ ᾋ  
э ̆ ᾋ э ŀŀ   �	����	
 �����Ȃ Ԇ ᴔ  

ѕ getThis() ѕї Ȃ ̆ б  
̂structure of  navigatioñ Ȃ Ὧ  

֗ᴉ ̆ע а аᴐ  ᶢ Ȃ

Ḁᴔ ᴳ  .���� +�������̂157̃Ȃᴔ Ԉ  �	����	
 �����
 а ᴁ  
Ȃ ᴔ Ԉ  �	����	
 �����
 ֗ᴉ э ת̆  

ѫṁ ֶ Ӯ ̂intermediate object̃  ���	
 ���Ȃ  
̔Ἴ  �	����	
 �����
  ӣѫ ̆ Ԉ 

���	����������̂110̃ ᴳ Ԇ  э   ̆ᾋ  �����

������̂142̃ э  ὡ �	����	
 �����Ȃ э ᴁ 
⅓ᴍ ̆ ╗ э  ṁ ֒ҮȂ

Ҿ ֗ᴉ  ̂method chainȂ ̔  �	����	
�����̕

ȉ Ȋ ȉ   Ȋ̃ ѝ п ̆ ԏа Ȃ ̆ 

ԏ ᾶ  ҩ ̆ ֒Ү Ȃ

��������	
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3.16  Middle  Man̂ѐ  ӝ̃  
 

Ѯ ̂encapsulatioñĺ й ὲᾃ Ȃ

ט  delegation̂ ̃Ȃ ᴔ ў ╗ эֶ ̆ӹ 

э ӹ Ү ̆ ᴔȂ ̆ᴔ ᴁў 

 ᴳ ּ Ү Ү ҉ ֶȂ

ת ԏ  delegationȂᴔ҂ ֶ  э  class    

ὲ  class̆ Ȃ ᴔ ᴳ  �����������������̂ 160̃̆  

Ӈ Ȃ ȉа ҮȊ   ΰэ̆ Ԉ  '������

������̂117̃ ԏ  "inlining"̆ Ȃ Ҿ  ���	
���
 ὲ  

ѝ̆ᴔ Ԉ  �������� +���������� ����� '���	������̂355̃  
 subclass̆ ᴔ Ԉ ѝ̆ а ѫ ╟ᴐȂ

3.17  Inappropriate  Intimacŷ  Ὧ ̃  
 

ᴔֶ чэ classes ұӕ ̆  private Ȃ  
чэȉ ȊѮ ̆ ԏа ṁ Ѯ ת̕ ұ classes̆ ԏ  

ԏш Ȃ

ẹ Ԇ ̆ ֙  classes Ȃᴔ Ԉ  �����������̂ 142̃ 

 ����������̂146̃ ԏ‚ ̆ӱ ῏ Ȃᴔ҂ Ԉ  

 �������/���	���������&��������������#����	��������̂200̃ ὲ э class 

э Ȃ чэ classes ̆ Ԉ  ���	���� �����̂149̃ 

ч Ὥ  э ὤ ̆ ԏ ᴳ э  classȂ ҂ Ԉ 

 .����+�������̂157̃ э class ѝ ԏּ Ȃ

̂inheritancẽ ӕ ̆ ѝ subclass  superclass ҩ  

 superclass ў Ȃ ᴔ э ҩ̆  ��������

'���	������������+���������̂352̃ ᴇ Ȃ

3.18  Alternative  Classes  with  Different  
Interfaces 
̂   ̃ 

 

чэ  ṁ ֒Ү̆ а ̂signaturẽ̆   ��������������
�

�
��������	
���������	
���������	�
������	��	
������
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̂273̃ ԏ Ȃת а ̆   �����������̂ 142̃
Ҿ ѝ ὡ classes̆ ч ̂protocols̃ ѝ Ȃ ᴔ  

ᴍ ὡԆ Ҿ̆  ���	���� !��	�����̂336̃ѝ  

Ȃ

3.19  Incomplete  Library  Clasŝа   
̃  

 

̂reusẽ ѝ Ȃ ԏ ѝ ה ҩ̂ ԏ  
ᴳ ̃Ȃת ̆  library classeŝ ̃ 

̆ а ԏ ᾿ҩȂ

library classes Ἴ ╒̆ ԏа ӹԏȂ ԏ  
҂ΰѱ Ḁ ̆ Ԉ  library  
֗╘ Ȃ   library ̂form̃ а ̆ а  
ԏᶢ ὲ   classes ᴳ ԏ ᴐȂ Ҿ  

 �����������̂142̃ ̆ ӭ а ҩ̙

ԏ чэж ӻ ᾳ έȂ ᴔ ᶢ  library classes ᾃ  

чэ  ̆ Ԉ  '��	�������	�����������̂162̃̕ ╗  

ѝ̆  '��	�����0��������������̂164̃Ȃ

3.20  Data  Clasŝ   
 ̃ 

 

 ����
 �����
 ̔ ԏ Ҿḣ ̂fields̃̆Ԉ ұ ̂ ᾗ̃ Ҿ 
ḣ   ̆ Ѯ Ȃ  classes ȉаֶ Ȋ̆  
ԏΰѱ ὲ  classes ֙ Ȃ Ҿ classes  public 

ḣ ̆ ᴔ ⁞  ԏѮ₥̆ ₂  ����������������̂206̃ 
ԏ Ȃ Ҿ classes ᾃ ḣ ̂collection fields̃̆ᴔ  

ԏ а ҩ ̕ ̆   ���������������������̂ 208̃ 

ԏ Ȃ ұ Ҿа ὲ  classes ᶢ ḣ ̆  �������!�������

������̂300̃Ȃ

̆   Ҿȉ ḣ/ ḣȊ  ̂getting and setting methods̃ ὲ  classes  

Ȃ Ԉ �����������̂142̃ Ҿ ѝ  ����
�����
 Ȃ  

э  ̆   ���	���� ������̂110̃ӊ э   Ȃ 

аѨѮ ᴔ Ԉ  .����������̂ 303̃ Ҿȉ ḣ/ ḣȊ  ҩȂ

��������	
���������	
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����
 �����
 ẹ Ȃᴐѝ э ת̆ ԏẹȉ ̂ ̃Ȋ

б э ᴐ̆ ԏ ֗Ȃ

3.21  Refused Bequest̂   ̃ 
 

subclasses   superclass   Ȃת ԏа а ̆  
ѫ╕ ̙ ԏ  ̆ ӱ ΰ ˻

ּ ̆ ᴇ Ȃᴔ ѝ э subclass эἸ

̂sibling class̃̆ᾋ  ����+����������̂328̃  ����+���������̂329̃  
а   Ἰ Ȃ  superclass  subclasses Ὥ 

ӎ п Ȃ ᴔֶ  ̔  superclasses ̂abstract Ȃ̃

ᴳ ȉּ Ȋ э Ѭ ̆ᴔ Ԉ ̆ ԏа ᴔ ѫṁ̆ 
а ᴔ ѫṁȂ ԏ ‾   subclassing Ҿ ѝ̆  

Ԉ ұ ᴐȂ ҂ ̆ ԏа ת̆  

а Ȃ Ԉ ԏ ̔   	!��	
 "	#�	��
 ̆ ּ  
Ȃתа ѝᴔ ѫṁȂ︠ ὧҀ ̆аḣ Ȃ

 subclass ҩ superclass ѝ̂ ̃̆ а  superclass  

̆ 	!��	
 "	#�	��
 ֶ Ȃ  superclass ̆  

ԏаӮ ת̕  superclass ̆ ԏаԈѝ Ȃа ᴳᴔа 

̆҂а Ҕᶢ ᴇ ̆ᴔ   �������� '���	������� �����

+���������̂352̃  Ȃ

3.22  Commentŝ   ̃  
 

⁞ ̆ ԏ а ᴔа ᾗ Ȃӱ ̆����	���
а ̕ 

Ү ԏ Ȃ ԏѮ Ԉ  ����	���̆ ѝ ԏ  

ᴐ ₉ ᴳ Ȃ ֶ ᾁᴔ  Ԇ ̆ 

̆ Ҿ Ѯ Ԉ Ѧ ѝԆ Ȃ ᾳ Ѯ ̆ 

ԇ Ȃ

����	���
 Ԉ ԏ  Ἴ₥  Ȃ  ̆ ԏ  

Ἴ Ԉ Ȃ Ѯ ԏ ֶ ̔  

ᴍҩ̆ ѝԆ ҩ Ȃ
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ᴔ Ԇ ṁҩӣѫ̆  ���	����������̂ 110̃̕  method 

  ת̆ ὲ ѝ̆  �������������̂273̃̕  

ᴔ Ҿ ̆  '��	�����&���	����̂267̃Ȃ

ᴔ ᾗ ̆ Ἴ ̆ ᴍȂ

ᴔа ṁӣѫ̆ Ȃ ҩ

Ѯ ̆ Ԉ ᴔ ︠ שּ Ȃᴔ Ԉ ᾗ ȉѝ

ӣѫṁ ҮȊȂ ᶕ Ԉ ╠ ᶢ ̆ ὲ ҾṌ ֵȂ

��������	
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+





ᴇ  
 

�(	��	
�.���




ᴔ ̂refactoring̃̆ ₥ э Ȃ  

ᴔ ̆ э Ԉ ╟ έ̆ᴔ Ȃ з ᾃа 

֗ᴉ έ Ԉѝ ԏ ╟ Ȃ

а ѝ Ȃ ̆ ᾗִ ̆ Ԉ  
̆ ᴳа ҂ Ȃ ̆҂ ̆  

Ԉ э Ȃ

+'& Ԇ ̂ 2���3����	
�����̃ ֓ ḣ 
 

̆ᴔ ֶ ̆ ᾗԆ ὲ  
Ȃ Ҿ ᾱ ӣѫ̆ Ҿ ̆  

‡ ̂debug̃Ȃ ᴁ  

э ̆ Ȃ э  ȉ ̂ ̃ 

  Ȋ ҮȂᶢ ת̆    

Ȃ ᴔᶢ э ̆ ֶ э   ̆ з ѨԈ  

ֶ  Ȃ ᴔ Ȃ

ȉ Ԇ Ȋ ̆ ұ 1992  OOPSLA ֶ Ȃ 

ֶ ̂ ẹ   Dave Thomas̃ ̔ȋclass ꜛ ԏ  

Ԇ ȂȌ ҩ ̆  Ȃ ̔ 

э class э   ̆ Ԉ э classȂ

Ḁ ұ ̂incremental development̃̆ Ԉ  
̆ѝ э class ╗ Ȃ ̆ Ԉ ԏ  
Ȃ ת̆ ̆ṁ Ҿ ̆ ѝ

��������	
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э   ⁸ ̂consolẽ̆ ԏȂ э

̆ ╡╒ ᴐԈὁ ᴐȂ  ὲ ὤа  

ᶕ ̆ ṁ ֒ҮȂ ṁ 
  Ԇ ̆ ṁ э ҩȂұ Ԉ 

  э  class        ̆    ̆      э 

"OK"Ȃ ̆ Ҿ classes ȉ ȊҩȂ

ᶑ ὤ ̆ע╟ ԏ Ȃ

ᾋ ҩ̆ Ȃұ Ѯ

Ȃ ӊ Ȃ  ѝ  
Ȃ а ὡ э  ̆ ѫ  

̆ ֶ э Ȃ ұ Ԉ ̆ Ԉ  
э ₥ ὡȂ ұ ̆  

аѨѮ₥̆ ••ᾗ Ԇ Ȃ ұ Ԇ 

̆֙ ҂ ̆ Ԉ  Ȃӱ₥  

 ̆ ч ҩȂѮ Ԉ  
ᵚ ╒̆аӨӨ ѝ ҩ self-testing classeŝ ̃̆҂ ѝ

ԏȂ

 ̆ ҩȂ аᾋ ̆ ᾗ 

╖ ̆ ╗ Ȃ ֶ ╗ Ҿ ╖ ̆ ҂ ╗  

Ȃ Ҿ ̆  Ԉ Ȃ

̂a suite of̃ э ȉ Ȋᵚ ̆ ῏ ȉ

Ȋ Ȃ

̆ ⁞ ҂ ѫṁ̆ а Ȃ ᾗ ̆ ᾗ Ԇ Ȃ

ᴔ ᴇ  ̆ ‡ а  ѬȂ 
ᴉ ᾗ ̆ ̆ ұ ᾗ  

Ԇ ҂ а‾Ȃ ╟ ̆ ԇ ת̕ Ԉ 

╟ ̆ ᾗ Ԇ Ȃ
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̆ ᾗ Ԇ Ѯ₥Ȃ ᴔ ╗

Ḁ̆Ἴᾗ Ԇ Ȃ ̆ὲ а Ȃ ᾗ Ԇ ὲ  
̔ ╗ э╖ ṁҾӣѫȂ ᾗ Ԇ ᴳᴔ ╒ ұ  

̂ ֒ Ү̃Ȃ Ἴᾗ Ԇ ҂ѝᴔ ᴐ  

э ̔ Ԇ ̆ ᴐ Ԉ ҩȂ

ȉ Ȋ ̂eXtreme ProgramminğXP̃ [Beck, XP]  

  Ȃȉ   Ȋ      Ҿ    ȁ       

̂hackers̃̆ ︠ж Ȃӹԏ  

֒̆ ӹԏ҂ ȉ Ȋ ╠ӹԏ ₥ Ȃ

Ҭ ֭ Ȃ ᶕ э Ԉӱ ᾗ Ԇ ת̆  

а ҉ Ȃ ҉ ̆ Ȃ ᴔ ̆ᴔ  
ᾗ Ԇ Ȃ ᴔȉԈ  Java ᾗ Ԇ Ȋ Ȃ а ж  

҉̆ Ԉ а ӷ Ȃת ̆ Ԉ ‾ Ȃ

҉ὲ ᾃ ̆ Ԉ ᴿ Ӯ Ȃ ֒ Ḁ̆ ᾗ 

Ԇ ̆ ᾗ Ԇ Ȃת ӹ ̆  

Ԇ Ȃ Ԉ Ѯ₥ ԏ Ἴ ҾԆ ѝȉ ȊȂ

Java Ѯ  "testing main"̆ э class э ұ  

 main()Ȃ э ҃ ̂ а ѫḣ ̃̆ ת а Ȃ 

ᴐ э Ȃ ᴐ ̔ э  class  

ұ ̆ э ̂framework̃ ̆ᴳ ᴐ Ȃ

+')  4
	� ̂ .���	
����������̃ 
 

̔ ᴳ t̔est-suitê ֒ ȁ̃test-casê ᴿ̃  test-fixture 

̂ ̃̆  4.1  JUnit ֒̆ ╠ұ  JUnit Ȃ

 JUnit̆ э  Erich Gamma  Kent Beck [JUnit] 
Ȃ э ̆ ᴔ Ү Ȃ

э ѝ Ҿ IO classes Ԇ Ȃ

Ἴ … э ������
��� ��	���class ֒ Ȃ֗ᴉȉꜛ Ԇ 

Ȋ   class          ᵏ    ��	�
���class Ȃ э   

��������	
���������	
���������	�
������	��	
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Composite  [Gang of Four]̆ἵ ᴔ Ԇ  suiteŝ ֒̃ ̆

 4.1Ȃ Ҿ ֒ Ԉꜛ ╗  test-caseŝ ᴿ̃̆ ὲ  test-suitŝ  
֒̃Ȃ Ԉ ‟   test-suits ̆  

╟ ԏȂ

'���&�����%��(�

�
�

��������	�
�

"����
�

�
�
�
�

"���#�����
̂ ֒̃

"���
����
̂ ᴿ̃

 ���������"������
�

�

 4.1    Composite 

class FileReaderTester extends TestCase { 
public FileReaderTester (String name) { 

super(name); 
} 

} 

э  class э   Ȃ Ѯ Ԉ ╗ Ԇ ҩȂ 

֒ ᴐ  test fixturê ̃̆ ȉ ұ ȊȂ 

ұ э ֒̆ ԈἼ э ֒ ̔

Bradman 99.94 52 80 10 6996 334 29 
Pollock 60.97 23 41 4 2256 274 7 
Headley 60.83 22 40 4 2190 270* 10 
Sutcliffe 60.73 54 84 9 4555 194 16 

э ֒Ѯ₥̆ Ἴῆ  test fixturê ̃Ȃ ��	�
���class 

ᵏчэ  ж ̔setUp() ӊ Ὧ ȁtearDown()  

 ԏȂ   ��	�
���class чэ  Ȃ Ḁᴔа  

 test fixture ̂ ֶ ת̆̃֗ ̆Ԉ tearDown() Ὧ 
֒ Ѯѡ̔

��������	
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���������	�
������	��	
������








4.2 JUnit  ̂Testing Framework̃  93 

 
 

class FileReaderTester... 
protected void setUp() { 

try { 
_input = new FileReader("data.txt"); 

} catch (FileNotFoundException e) { 
throw new RuntimeException ("unable to open test file"); 

} 
} 

 
protected void tearDown() { 

try { 
_input.close(); 

} catch (IOException e) { 
throw new RuntimeException ("error on closing test file"); 

} 
} 

ҩ  test fixturê ̃̆ Ԉ ᾗ Ԇ ҩȂ Ἴ

 read()̆ Ҿ ̆ ̔

public void testRead() throws IOException { 
char ch = ’&’; 
for (int i=0; i < 4; i++) 

ch = (char) _input.read(); 
assert(’d’ == ch); 

} 

assert() ╟ Ȃ  assert() ḣѝ truĕ  ̕ ‡  

ԏ ֶ  Ȃ ֶ ᴔ ѫ Ȃ  
ἼӮ ᴉ Ȃ

ӊ э test suitê ֒̃Ȃѝ ̆ э suite() ̔

class FileReaderTester... 
public static Test suite() { TestSuite suite= new 

TestSuite(); suite.addTest(new 
FileReaderTester("testRead")); 
return suite; 

} 

э ֒ э test-casê ᴿ̃ ̆ э ������
��� ��	���  

ᴇȂ…   test-case ̆ ּ ὲ   э ѕ̆    

Ȃ ֶ…   э ̆ Ԉ   Ȃ э   Java  

⁸̂reflectioñ Ȃᴔ Ԉ  JUnit ̆ ᴉ 

ṁȂ ұ ̆ ᴐ Ȃ

��������	
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э ̆ э   ��	������classȂ ��	������ ч

э ̆ὲ э ӑ ̂GUĨ̆ э Ȃ Ԉ 

 main   ȉ Ȋ ̔

class FileReaderTester... 
public static void main (String[] args) { 

junit.textui.TestRunner.run (suite()); 
} 

Ԇ …   э  ��	�����̆  ������
��� ��	���classȂ

̆ ̔

. 
Time: 0.110 

 

OK (1 tests) 

ұ э ̆JUnit ֶ   э ̆ ᴔ Ԉ   

Ȃ ֶ ᴔ э ҩ Ȃ   ̆ ֶ  
"OK"̆ ᴔ ҩ Ȃ Ԉ ︢ ̆  ̆  

ֶ  э "OK"Ȃ ұ Ԇ ̆ э Ὧ ̆  
а Ҿ Ȃ ҩ э ̆ᴔ Ԉ  

э ̂ эֶ̃̆ Ѯ ᾋ Ȃ

Ȃ ҂  ĺ э Ȃ

̆ᴔ Ԉ ΰ ̆ ԏў

Ԇ Ȃ ̆ᴔ Ԉ ΰ ̆ ̆ ‡ э  
ֶ῏ᴂᴔ ̆ᴳᴔ Ȃ︢Ъ⁞ ұ ̆ 

‡ᴔ ֶӻ Ԇ֓Ȃ

  ֶ̆ ӣѫҮ̙ѝҩ ᾰͅ ̔

public void testRead() throws IOException { 
char ch = ’&’; 
for (int i=0; i < 4; i++) 

ch = (char) _input.read(); 
assert(’2’ == ch); // deliberate error 

} 

 ̔

.F 
Time: 0.220 

 

!!!FAILURES!!! 
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Test Results: 
Run: 1 Failures: 1 Errors: 0 
There was 1 failure: 
1) FileReaderTester.testRead 
test.framework.AssertionFailedError 

JUnit ̆ έᴇ э Ȃа э

а ⁞ Ȃ Ԉᴳ  assert̆ Ҿ̔

public void testRead() throws IOException { 
char ch = ’&’; 
for (int i=0; i < 4; i++) 

ch = (char) _input.read(); 
assertEquals(’m’,ch); 

} 

ᴔṁ   asserts чэḣ ̆ ԏ ̆ Ԉ  JUnit 
ѝᴔ ᵏ assertEquals()Ȃ э  ̔Ԉ  equals() ̆ 

Ԉ ᴐ   == ḣ  ĺ  ּש ԏȂ э  ҂   έ  
Ѭ ̔

.F 
Time: 0.170 

 

!!!FAILURES!!! 
Test Results: 
Run: 1 Failures: 1 Errors: 0 
There was 1 failure: 

1) FileReaderTester.testRead "expected:"m"but was:"d"" 

̔ ᾗ Ԇ ̆ Ἴ ԏ Ȃ Ԇ ̆ а ᶢ

̂ ̃̆ᴳ ̆ а  assertions 

э ḣ̆ ȂѮ Ԉ ѫṁ̆ ѝҩ ̔

⁸ Ԉ ̆ з ҩ п ̂ ѝӣѫ ч ᴐ 

ᶢ ̃Ȃ ҾḶ ̆ ת̆ Ԇ 

п ᴔ п ̆ᴔ Ȃ

ҩ ȉ Ȋ̂failures̆҂   assertions Ѯ ѝ  "false"̃̆JUnit Ԉ 
ȉ Ȋ̂errors̆ ̃Ȃ Ὧ  input stream̆  

̆  э ̂exceptioñȂ Ԉ ̔

public void testRead() throws IOException { 
char ch = ’&’; 
_input.close(); 
for (int i=0; i < 4; i++) 

ch = (char) _input.read(); // will throw exception 
assertEquals(’m’,ch); 

} 
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̆  ̔

 4  ᴇ

.E 
Time: 0.110 

 

!!!FAILURES!!! 
Test Results: 
Run: 1 Failures: 0 Errors: 1 
There was 1 error: 
1) FileReaderTester.testRead 
java.io.IOException: Stream closed 

שּ ̂failures̃ ̂errors̃ ̆ ѝ ԏ   а ̆

҂а Ȃ

JUnit ꜛ э ̂GUĬ  4.2̃Ȃ ‾  

̆ ̂progress bar̃ ̕ ֗ᴉ э ̆  

Ȃᴔ Ԉх э GUI а ̆ э ֶ ╟ ᴔ Ԇ ṁ ֗ 

ᴉᶢ ̂links̃ Ȃ э ᵳ Ȃ

 
 

 4.2   JUnit 

ἷ ̂ 4
	�.����̃ ╖ ̂ �(
��	�
��.����̃ 
 

JUnit ἷ ̆ Ԉ ἷ ╖ Ѯ Ȃ 
ὲ ȉ ἷ Ȋ̆ ᾗ Ҿ ѝҩ ѝ  

э ӊ Ȃ ұ ᶑ ̆ Ȃ ἷ

��������	
���������	
���������	�
������	��	
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localized̃̂ע п ̆ э test class  package ᴐȂ
ὲ  packages ̆ Ѯ Ḯ ὲ  package  Ȃ

╖ ὤа Ȃ ԏ ᶑ ֒ ᴐȂ ԏ ᵏ 
ᶑ ̆ аὯ ӊ╒Ȃ ԏ э э⁞  

Ȃ э ᴳ έ ╠ ╖ Ȃ

̆╖ э ᴐ э Ȃ э  GUI ̆ 

ԏ   GUI ᴐ э Ȃ ֒ ̆╖  
ὡ Ȃע

╖  ֒ ̆ ṁч֒ҮȂ 

ᴔ ᶢ Ԇ ̆ Ԉ ᴔת̆ ╗ э ἷ ̆  

ȂҮ ̆  ̂bug report̃̆ Ἴ ᾗ э ἷ 

̆ᴳ Ȃ   ̆   ὲ Ὧ

̂failures̃̆ ֶ ᾗа э Ȃ ᴳ ἷ ╠ ᴃ ̆

ᶑ ἷ аֶ נ Ѯŀŀ ŀŀ Ȃ

ᴔ ̂bug report̃̆ Ἴ ᾗ э ἷ Ȃ

JUnit ᾗ ἷ Ȃ╖ Ԉὲ έ ╠ ̆ᴿ

Ҿ  GUÎ ̃ έ̆ ᴔ ᾗ Ҿбᴔ  

Ὧ έ̆ᶲ ᴳ   GUI scriptŝ ̃  

 test caseŝ ᴿ̃Ȃᴔ҂ Ԉ  JUnit ╖ ת̆ а  
Ȃ ̆ ḁ ̔ ἷ Ȃ

+'* ╗  
 

̆ ԏ ╗ Ȃ ̔   class ṁ Ү ̆

֗ᴉ ╖ ֗ᴉ ᾰͅ Ȃ а ұ Ҿ  

Ḉ ȉ  public   ȊȂ ᴃ̆ ╟̂risk driveñ 

ѝ̆     Ȃ Ԉ аֶ  
ҾӨӨ ᾗ эḣ   ̂accessors̃̆ ѝ ԏ ҩ̆а   

Ȃ

��������	
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̆ ѝ ᴔ ᾗ ̆ а Ȃ

Ὧ҉ ̆ ̔ ṁ ѫ ᴐ̆ԇ Ȃ

҉ аҩ ̆ ѝ ᴔ ᴐ ṁȂҮ ̆ ṁ

̆ᴔ҂ ӱ Ȃ ̔ ᴔ   Ȃ  

ᴔ ӱ ᴐ  ‾ Ȃ

ᾗ ̆ Ȃ

̆ Ἵ ҩ read()Ȃ ṁҾӣѫ̙ ̆  input  stream 
 ֒ ̆read()  -1̂ а э ̆а  
ֶ   C ᷁ ӕ̃Ȃ ԏ Ȃ ̆  

֒Ὥ  141 э ̆ұ ᾗ Ԇ ̔

public void testReadAtEnd() throws IOException { 

int ch = -1234; 
for (int i = 0; i < 141; i++) 

ch = _input.read(); 
assertEquals("read at end", -1, _input.read()); 

} 

ѝҩ э ̆ ╗ test suit̂ ֒̃ ̔

public static Test suite() { // ̔  p.93 
TestSuite suite= new TestSuite(); suite.addTest(new 
FileReaderTester("testRead")); suite.addTest(new 
FileReaderTester("testReadAtEnd")); 

return suite; 
} 

 test suit̂ ֒̃ ̆ ֶ э  ĺ  ҂ чэ test 
caseŝ ᴿ̃ĺ  ᾳȂ э ᴿ ֶ  setUp()̆ Ԇ 
̆  tearDown()Ȃ  setUp()  tearDown() ̆ 
ѝ ᶑ Ѯ Ȃ҂ ԏ Ԉ ֗ ԏ̆ 

аֶ ԏ ֗ᴉ Ȃ

ᴃ  test cases ╗ suite()̆ ֒ ҮȂ  Erich Gamma 
 Kent Beck ̆ Ԉӹԏ ᵏҩ ὁ Ȃ ��	��	��

class э   ̆ э class ѝ ̆…    test suite ֶ  class 
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ᾃ Ԉ "test"   ᴐ test cases ꜛ Ȃ ҃ ̆

Ԉ  main() ѝ ̔

public static void main (String[] args) { // ̔   ұ p94 
junit.textui.TestRunner.run (new TestSuite(FileReaderTester.class)); 

} 

̆ ᾗ э   ᵳ ╟ ╗ test suite Ȃ

ȉ ֒ȊȂ  read() ̆ ֒

э ȁ э ȁ᷆ э ̔

public void testReadBoundaries()throwsIOException 

{ assertEquals("read first char",’B’, 
_input.read()); int ch; 
for (int i = 1; i <140; i++) 

ch = _input.read(); 
assertEquals("read last char",’6’,_input.read()); 
assertEquals("read at end",-1,_input.read()); 

} 

ᴔ Ԉ  assertions ╗ὡ Ȃ ̆ ֶ   Ȃ

  ֒̆ ╒ ἳȂ

ȉ ֒Ȋ҂ꜛ ȁ ᾳȂ ұ ֒ Ὧ

̆ ֒ эа ֒̔

public void testEmptyRead()throws IOException 

{ File empty = new File ("empty.txt"); 
FileOutputStream out = new FileOutputStream (empty); 
out.close(); 
FileReader in = new FileReader (empty); 
assertEquals (-1, in.read()); 

} 

ѝ э ӊ Ҿ  test fixturê ̃Ȃ Ԉ

֒̆ Ԉ ҾԆ  setUp()̆ӱ ȉ ֒Ȋ╗ὡ  test fixtureȂ

protected void setUp(){ 

try { 
_input = new FileReader("data.txt"); 
_empty = newEmptyFile(); 

} catch(IOException e){ 
throw new RuntimeException(e.toString()); 

} 
} 
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private FileReader newEmptyFile() throws IOException 

{ File empty = new File ("empty.txt"); 
FileOutputStream out = new FileOutputStream(empty); 
out.close(); 
return newFileReader(empty); 

} 

 
public void testEmptyRead() throws IOException { 
assertEquals (-1, _empty.read()); 

} 

 
֒ Ѯ ᴁ ֶ̆ ӣѫҮ̙ -1Ȃ ᾋ╗  

э ̔

public void testReadBoundaries() throws IOException 

{ assertEquals("read first char",’B’, 
_input.read()); int ch; 
for (int i = 1;i <140; i++) 

ch = _input.read(); 
assertEquals("read last char", ’6’, _input.read()); 
assertEquals("read at end",-1,_input.read()); 
assertEquals ("readpast end", -1, _input.read()); 

} 

̆ ȉ Ὠ Ȋ Ȃ ᴉ Ԇ Ȃ

ӊ╒̆ з Ȃ ҩ ᵷ Ȃ

̆⁞ ҩ   Ȃ ᴔ  stream Ὧ ᾋ

̆  э !"�����	���� ̆ ҂   ̔

public void testReadAfterClose() throws IOException{ 
_input.close(); 
try { 

_input.read(); 
fail ("no exception for read past end"); 

} catch (IOException io) {} 
} 

!"�����	����Ѯ ֗ᴉ Ԉ э Ȃ

Ү ѝ ֶ  ̆⁞ ҩ  Ȃ
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Ҿ ‡̆а ѓ ᴔ Ȃ ұ Ҿ  classes̆ ᴔ

Ҿ ὲ ת̆ ᴔ Ԉ э Ȃ з  

ұ ᾳ ᾳ ⁞ ╠Ȃ ᾗԆ ̂ Ѯ₥̃  
ᾗ Ԇ э Ȃ

 tester classes ̆ᴔ Ԉӊ э class̆ ж ꜛ ȉ ὲ  tester 

classes Ȋ ֒̂test suitẽȂ ṁ̆ ѝ э ֒  

Ԉꜛ ὲ ֒Ȃ ̆ᴔ Ԉ эȉў Ȋ̂ master t̃est class̔

class MasterTester extends TestCase { 
public static void main (String[] args) { 

junit.textui.TestRunner.run (suite()); 
} 
public static Test suite() { 

TestSuite result = new TestSuite(); 
result.addTest(new TestSuite(FileReaderTester.class)); 
result.addTest(new TestSuite(FileWriterTester.class)); 
// and so on... 
return result; 

} 
} 

ӣѫ Ḁ ṃ ̙ ᶕ ᴔ ̔ȉ֗ᴉ а  

э ȊȂ ת̆ аֶ ȉ Ԉ ȊȂ  
‡ ̆ὲ ᶑ ᴔ ᾳ  Ȃ  

Ҿп ḣ ת̆ ⁞ ԏ ᴔȂ  Ѯ ̆  

ֶ ῏ □̆ ̕ ᾗ ̆ᴔ҂ ѝ  
ᴐ ̆ ӣѫ ᾗа Ȃᴔ   Ȃ  

Ԇ ̆ ἳ ̕   ̆ Ҿ   Ȃ ̆ᴔ  

а   ת̆ ̆ᴔ Ԉ э ̆ӱ  

Ȃ Ԉ э ֒̂test suitẽ ₥ת̆  

ֶ╗ὡ Ȃ

а ѝȉ Ȋ̆ а ᾗ Ԇ ̆ ѝ Ԉ

 Ȃ

э ̔ ̂inheritancẽ ̂polymorphismֶ̃
 ̆ ѝ          Ȃ   ᴔ   э    ᴐ   abstract 

classes̆ э abstract class  э subclasses̆ ѫᴔ Ὥ Ҁэ ᵏ
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classes̆  27 Ȃ а ת̆ ֶ

э classes̆ Ԉ ῏ Ȃ Ҿ classes Ѯ  

̆ аֶ Ȃ ̆ Ҿӣѫ̆ת 
ȉ   Ȋ ȉ   ȊȂ

Ԇ ӊ Ԇ ̂ Ԇ ̃Ѯ эּש⁞̔ᴔ Ԉ ȁ  

Ԇ Ȃ ᾳԈ э ᵏ   classes ̆ ѫṁȂ  
Ἴ ȉ ῆ Ȋ̆ ╗ ȉ Ȋ ȉ ₥ṃ Ȋ ֒̆  

чэ ֒ŀŀȂ ̂test fixturẽ ῆ Ҿ  

̆ а  test casê ᴿ̃̆ Ԉ‾  

   п Ȃ

ᴔ ұȉ ᾗ Ԇ Ȋ Ҿ ȂὯұ эў ̆  

Ԉ ת̆ ѫṁ̆ ўҩȂ Ѯ̆ э  

̂bug detector̃ ̕ ֗ᴉ ᴐ э  

έ̆ з ₥ Ȃ

��������	
���������	
���������	�
������	��	
������








5.1  ̂Format of Refactorings̃ 103 

 
 
 

,





 
 

.������ �����������������	
��




҉ 5~12 ҩ ֙ ̂initial catalog of refactorings̃Ȃὲ ‟ 

Ȃ ֙ ת̆ ѝᴔ  
ᵏ э ̆ ᴔ Ԉ ᴐȂ

,'& ̂ �������� ��������	
��̃ 
 

Ӯ ̆ ῆ Ȃ э ҷэ ̔

   Ἴ ̂namẽȂ э ̆ Ȃ э ҂

҉ὲ ᴳ Ȃ

   Ѯ э ̂summarỹ̆ Ӯ ̆ 

Ԉ ṁ Ү Ȃ  Ԉ ╠ᴔ ᴔ Ȃ

   ╟ ̂motivatioñ̆ѝᴔӮ ȉѝӣѫ э Ȋ ȉӣѫ ᾳ а 

ᴳ э ȊȂ

   ᴐ ̂mechanics̃̆ Ӯ ᴉ Ȃ

   ᴿ̂examples̃̆Ԉ э︠ ᴿ ᴉ ᴐȂ

ȉ Ȋ̂summarỹꜛ э ̔(1) э ̆Ӯ э ╠ 

̕(2) ̆Ӯ ᴔ ṁ Ү̕(3) ᾗ ̆  

₥ ᴿ̕ Ḁ Ԇ ̆ Ḁ ̂UML̃ Ȃ  

̆ ᴳ ̂ ҉  UML  
̂implementation perspectivẽ   [Fowler, UML]Ȃ̃ ᴔԈ₥  

̆ ѫ ᾗ ᴔ ҩ ᾳ̕ ᴔа э 

̆ э ᴿ̆  Ȃ
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ȉᴐ Ȋ̂mechanics̃  Ȃ Ҿ ѝҩ аṁ

Ѯ ѫṁȂ ԏ҂ ѝ ̆ аֶ ȉѝӣѫ ѫ 
ṁ ѫṁȊȂ ֶ ȉ ᴿȊ̂examples̃   Ȃ ѫ ȉᴐ Ȋ  

ҩ Ȃ ᴔ ᴳ э ת̆ а έᴇ ̆ Ԉ ȉᴐ 
Ȋ ̂ ѫᴳ ԏ ̃̕ ᴔ ᴳ э ̆ ȉᴐ Ȋ 
ᴔ а ̆ᴔ ȉ ᴿȊȂ

ᾗȉᴐ Ȋ Ḁ̆ э ᾗ Ȃ ὤ  
̆ Ԉ ̆ з э Ѯ Ȃ ᴐ  
ֶ Ӯ ȉ ἳ Ȋ Ҿ ̆ ̆  

ֶ ̆ Ȃ Ҿ ꜛ Ҿ ᾳ ̆  

Ԉ ԏ҂ ̂checklist̃ ᴐ ̕ Ҿ ṁ Ү Ȃ

ȉ ᴿȊ̂examples̃ẹ ҉Ȃ ᴳ Ҿ ᴿ ѝҩ ╠  
̆ ὁὲ ̆ Ԉ ᴔ ὲ  ע

ᴐ̂ ԏ а ִ ᴿ ̃Ȃа ᴔ  

ᴔ Ҿ ᾳ ᴳ ԏȂ Ҿ︠ ᴿ̆ ѝ 

ѝ ԏ╗ э ᴿаֶ ѬȂ

̆╗ ȉ ᴿȊӨӨ ѝҩ Ȃ ҾԆ  

Ӱ ὲ ᶢת̆ Ҿ ὲ Ȃ Ҿ ᾳ э  

̆ Ḁ ֶ э ᴿ  э ᴳ Ȃ  

Ḁ̆ э ᴿ ѝ ̆ ѫṁ ѝҩ

̂self-contained̃̆ ѝ ֙ ᴐѝ έȂ

Ҿᴿ аֶ ᴔȉ ᴉ э  "employee" э  "order" ȊȂ  

Ҿᴿ ѝҩ ̆ Ѯ ⁞ Ȃᴿ ᴔֶ ̆  
Ҿᴿ  ��#��� Ȃ Ѯ Ԉ ṁ̆ ѝҩ ᴿ  

Ҿ̆ ѝȉԈӣѫ Ȋ ұ а Ȃ  

֒ ̆ ᴔа Ԉ ��#��� Ȃ ̆ ֶᴳ  

Quantity  [Fowler, AP]Ȃ
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ᾗ ҉Ѯ ̆ н ᴳ  Java 1.1̆ Ԉ ᴿ ҂Ԉ Java 
1.1 ᾗ ̆ ӱ ̂collections̃ ᴳ Ԉ   Ȃ ҉  

Ѯ ̆Java 2 Ȃת а ᶢ Ҿᴿ ̆ ѝ  

̆ ̂collections ҂̃ Ȃת Ҿ ̆ᴿ  ����������������������

̂208̃̆  Java 1.2 а Ȃ Ḁ ֶ  Java 2  Java 1.1Ȃ

ᶢ   Ԇ    ᶢ Ԇ ̆ Ԉ    ̆ Ԉ  G  ᴇ  

̂blodface codẽ ᶢ Ԇ Ȃת ᶢ Ԇ ᴳ

ᴇ ̆ ѝ ᶢ Ԇ ̆ὤ ᴇ а Ȃ

,') ̂ �	
�	
�������
���̃ 
 

ᴔ  ұ э  ̂methods̃ȁ эḣ ̂fields̃ э class 
̂ ̃Ȃṁ ֒Ү Ḁ̆ ╠Ȃ ҩ  

╠̆ᴔ Ԉ῏ ȉ э Ȋ ΰ ̆ з Ȃ

Ԇ ṁ ֒ ̆ Ԉ э  

έȂ ἵ ᴔ э ֒ ֒  

̆ᴔ ⁸̂access controlֶ̃ ᴔ ֒ Ȃ

а ȉ ȊȂᴔ э ̆ ᴔ

 п Ȃ ᴔ ת̆ ̆Ԉ ᶑ

а    Ȃ ̆ᴔ Ԉ а  classes ᴳ   ̆҂ Ԉ э 
class 
ᴳ ת ̂signaturẽа   ̆ Ԉȉ Ȋ  ֶ Ȃ

⁞̂strongly typed̃ ̆ᴔ Ԉ ╠ᴔ Ѯ Ȃᴔ  

Ԉ  ̆ ᴔ   ̂dangling̃ Ȃ 

ṁ ̔ ֶ  Ȃת ҂ Ȃ

Ἴ̆   ᴇ ̂hierarchỹ а ̆ ѫ ҂ 

ֶ Ȃ ὲ ᴔ э ᾗ̂overriddeñ   ̆ ᾳ Ȃ 

Ԉ ᴔ э ᴇ ᴐ̆ Ἴ‾ έ̆ ὲ  class 

ҩᴔ э  Ȃ

э ̔ ̆ӱ ᴳᴔ ᴐ Ȃ ̆

Ἴᴳ έ̆ Ԉ ᴔ ᴐȂ ᴔ э
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 ̆ ᴔ ṁȂ ᴔֶ Ἴ  ᾰͅ ᾱ

Ȃ ᾳ ᴔ ᴳ ̂ а ḁ ̃Ȃ

э ̔  ⁸̂reflectioñ  Ȃ  

҂ ԏ ᴳ Ѯ Ȃ ᴳ ҩ ̆ᴔ Ԉ  

 ᴔ п ̆ ֙ ҂ ╗ Ȃ Ҿ Ḁ ֶ ᴔ ̆ 
а ̆ ѝ ֶ  Ȃ ᴳ ̂reflectioñ̆  

Ҿᵳ‾ ҩ̆ᴔ ѝ Ȃ

Ҿ Java ̂ ⁞ḣ  IBM  VisualAgẽ ҩ Smalltalk  

Ȃ Ҿ ᴔ ᴳ ̂menu options̃ ̆ 

а ᴳ έȂ ѝ Ҿ аԈ ֒ᶑ Ԇ ̆ ᴳ 
эᾃ Ȃ ҃ ҩ Ҿ ̆ᴔֶ ԏ  

έ  Ȃ

,'* Ҿ ῆ‡ ̙ 
 

֗ᴉ ᴐ ֶ э ̔ ᴉ ̙ ̆

ԏ ȁ Ȃת ̆ а ҃Ȃ  

а ̆ Ҿ а ̆ Ҿ ԏ  

Ȃ

  ĺ  ₥ ȁ   ĺ   ̆ ⁞  

 Smalltalk Ȃ Ԉ̆ ᶑ ̆ Ҿ Ȃ

҉ ῆ‡ ᴳ Ȃ ̆ ὤ ԏȂת ȉᴳ 

э Ȋ ȉ  Ѯᴐ Ȋ ⁞שּ Ȃ ⁞ 

Ҿ︠ ᾳ ̆ṝ ᴔֶ Ҿ Ȃ

ᾗ Ҿ Ԉ Ȃ Ԉ̆ᴳ Ḁ̆ 

ṁӣѫȂ ᴃ̆ ẹ ṁ ̆ᴔ Ҿ ῆ 

‡ ᴔ ᾳȂ ᴔ э ̆ Ԉ ֒ ̆ ֶ 

ᴔ ᾳ ὲ Ȃ

Ὧұ Ҿ ̆ э ᴃ ̔ ȉ Ȋ̂single-process̃

 ֒    ₥    Ӯ  ԏ  Ȃ     Ӯ  ұ  

̂concurrent̃  ̂distributed̃ Ȃ ὤ

��������	
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а Ȃѡэᴿ ̆ ֒ ̆ᴔ а ѫ э  ̆

ѝ  ᴂȂת  ֒ ̆  ῏ ᴂ Ȃ 

Ҿ ὤа ̆ ҉ў Ȃ

̆R  �����������������������!����"!�	�����̂ 227̃  ��	�����������

������̂ 345̃̆ ȉ ὡ ̂patterns Ȋ̃Ȃ  GoF̂ Gang of Four̆

̃ ὴ ᴐ ̆ȋ ŀŀѝᴔ ѝ ᵏҩ ȊȂ  

Ѯ б ᶥ Ὧ Ȃ ᴔ  ̆ ‡  

Ѯ Ȃ ҉ ᵏȉ╠ᴔ Ȋ ̆  GoF 

23 э   [Gang of Four] ὤ Ȃ ҂ӱ эᵛ   ֙ 
а Ȃ э Ȃ

Ḁ̆ ᴃ̔ ԏӨӨ э Ȃ ̆ᴔ Ԉ  э

Ȃ Ѯ Ԉ ԏ̆ ѝ ᶕ̆ ԏ а ת̆  

Ȃ ᶕ ԏ ᴔ э ̆ ᴔ Ԉа ╒Ȃ  

ԏ Ȃ

ᴔ ̆ ̆ᴔ҂ ұᴔ Ȃ 
ת ҉ᴿ ᴔ … ╒̆ ᴔ э ̆ ᴔ ӱᴉὡ Ȃ  

̆ Ӯ Ȃ ᴔ  ҩ Ҿ  

̆ ֒Ȃ

��������	
���������	
���������	�
������	��	
������










108 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

��������	
���������	
���������	�
������	��	
������










109 
 
 
 

/




ᴔ    
 

������	
��������




̆    ̆ᴳѮ ꜛ Ԇ Ȃΰѱ 

₂̆ ұ ����
�	����̂   ̃Ȃ ̆ ѝ ԏ ꜛ 
ᶕ ̆ Ҿᶕ   ̆а ⁞Ȃ ӻ   ̆

  ���	����������̂110̃̆ Ԇ ӱ Ἴ   

  ̆ э   Ȃ'������������̂117̃ ̔ э   

╟ᴐ ѝ   ᴇȂ Ѯ ̆  Ҿ   

ṁ֗ᴉ Ү ̆ Ἴ  ̆  '�������������

̂117̃Ȃ

���	���� ������̂110̃ ̆ ї ‡ ὲ э 

ў Ȃ э  ̆  ������������������ �	�̂120̃ 

ї Ȃ ᴳ ҩ эї ̆ ֶἼ  

!����������	�	��,�	��%��̂128̃ Ȃ

ת Ḁї Ҕ̆ Ԉ Ȃ Ḁ ᴳ   ���������������

������������(%)���̂135̃Ȃ Ԉ Ҕ   ̆Ԇ֓‡ ὡ

э  classȂ

ї Ҿ̆₥ ᴔа   ᾃ ḣ ԏȂ  

ᴔ ṁҩ̆ ᴳ  �������&����������������	�����	�̂131̃Ȃ

   ̆ Ԉ ᴉ ᴐ Ȃ҂ ֶ Ԉ 

̆ӱ ᴳԆ Ȃ ᴳ  !%������� &���	����̂139̃ ὡ  

Ȃ
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/'& �������������

 6  ᴔ  

ᴔ Ԇ Ԉ   Ȃ

Ԇ Уэ   ѐ̆     Ȃ 
 
 

void printOwing(double amount) { 
printBanner(); 

 
//print details 
System.out.println ("name:" + _name); 
System.out.println ("amount" + amount); 

} 

�
void printOwing(double amount) 

{ printBanner(); 
printDetails(amount); 

} 
 

void printDetails (double amount) 
{ System.out.println ("name:" + 
_name); 
System.out.println ("amount" + amount); 

} 
 
 

╟  ̂ ���	���	�
̃ 
 

���	����������� Ѯ Ȃ э  

Ԇ ̆ ֶ Ԇ э   Ȃ

э   Ȃ Ἴ̆ э   

̂finely grained̃̆ ѫ  Ѯ ֶ ̕ὲ ̆ ֶᴳ  
    ẹ ‟  ̕ᾋ ̆     ̆  ѫ    ᾗ

̂overridẽ҂ֶ ҾȂ

̆ ᴔ҃   ̆ Ȃ з  

ᴔ   ̆ ԏ ᴐ ̆ Ԉᴔ    

╖ Ȃ ԏ ֶ ̆ э  ̙ ̆ а
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̆Ὧ ұ    ᴇѮ Ѭ ̂semantic distancẽȂ
╟ᴐ̂extracting̃ Ԉ Ԇע ̆ ṁ̆    

Ԇ ҂ Ȃ

ᴐ  ̂ �����
	��̃ 

 … э   ̆ э  ̂Ԉ ȉṁӣѫȊ ̆ 

а Ԉ ȉ ṁȊ ̃Ȃ

 ᴳᴔ ̂extract̃ Ԇ ̆ᴿ  э

  ̆   Ԉ Ԇ ̆ᴔ ҂
Ȃת ᴔ а  э Ѭ ̆ ⁞╟Ȃ

        Ԇ ӱ   ̂sourcẽ    ̂target̃ Ȃ

 ӷ   Ԇ ̆ ὲ ҩȉᴐ ̂scopẽ ұ   Ȋ 

̂ꜛ   ̃Ȃ

      ȉӨ ұ Ȋ ї ̂temporary variables̃Ȃ ̆ 
  ԏ ѝї Ȃ

      ̆ ֗ᴉ ̂local-scope variables̃ ḣ  
Ȃ эї ḣ ᶢ ҩ̆ Ԉ ѝ э 

̂querỹ̆ ḣ Ὧ Ȃ ṁ̆ ᶢ  
а э̆ᴔ а ӨӨ Ԇ а╟   Ȃᴔ  

Ἴᴳ   !����� �����	�	�� ,�	��%��̂128̃̆ ᾋ Ȃ҂ Ԉᴳ  

�������� ����������  �	�̂120̃ ї ̂ ȉ ᴿȊ  

̃Ȃ

      ̆ ṁ ּ   Ȃ

      Ѯ ̆ Ȃ

        ̆ ѝȉ   ȊȂ

    ᴔ ֗ᴉї    ̆ ԏ

Ȃ ̆ ᴔ Ԉ Ҿ ҩȂ

      ̆ Ȃ

��������	
���������	
���������	�
������	��	
������








112  6  ᴔ  

ᴿ ̂ ��������̃ ̔ ̂ 5� 6����7��	�$���̃ 
 

ᾳ ̆���	����������̂110̃ Ȃ ‟  ̔

void printOwing() { 

 
Enumeration e = _orders.elements(); 
double outstanding = 0.0; 

 
// print banner 
System.out.println ("**************************"); 
System.out.println ("***** Customer Owes ******"); 
System.out.println ("**************************"); 

 
// calculate outstanding 
while (e.hasMoreElements()) { 

Order each = (Order) e.nextElement(); 
outstanding += each.getAmount(); 

} 
 

//print details 
System.out.println ("name:" + _name); 
System.out.println ("amount" + outstanding); 

} 

ԏ Ԉ  ȉ  bannerȊ Ԇ Ȃ ⅔ȁ ȁᾋ ὡ э

  ╟ᴐ ҩ̔

void printOwing() { 

 
Enumeration e = _orders.elements(); 
double outstanding = 0.0; 

 

printBanner(); 

 
// calculate outstanding 
while (e.hasMoreElements()) { 

Order each = (Order) e.nextElement(); 
outstanding += each.getAmount(); 

} 
 

//print details 
System.out.println ("name:" + _name); 
System.out.println ("amount" + outstanding); 

} 
 

void printBanner() { 
// print banner 
System.out.println ("**************************"); 
System.out.println ("***** Customer Owes ******"); 
System.out.println ("**************************"); 

} 
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ᴿ ̂ ��������̃ ̔  ̂ 4�	
�6����7��	�$���̃ 
 

ѫ ̆ э ̙ ̆ ̆ꜛ ּ  
    ї Ȃ ᴐ Ө ұ   ̆  

Ԉ ᴳ   ���	���� ������̂110̃ ̆ ╖ Ҿ Ȃ Ҿ 

Ḁ ԏ ̆ᴳ Ȃ

ᾳ ̔ Ҿ ḣ̆ аᶢ ԏȂ

ᾳ Ԉ ԏ ṁ ּ   Ȃ Ԉ ‟  ̔

void printOwing() { 
Enumeration e = _orders.elements(); 
double outstanding = 0.0; 

 

printBanner(); 
 

// calculate outstanding 
while (e.hasMoreElements()) { 

Order each = (Order) e.nextElement(); 
outstanding += each.getAmount(); 

} 
 

//print details 
System.out.println ("name:" + _name); 
System.out.println ("amount" + outstanding); 

} 

Ԉ ȉ ᶕ Ȋ  ѝȉ э   Ȋ̔

void printOwing() { 
Enumeration e = _orders.elements(); 
double outstanding = 0.0; 

 

printBanner(); 
 

// calculate outstanding 
while (e.hasMoreElements()) { 

Order each = (Order) e.nextElement(); 
outstanding += each.getAmount(); 

} 
 

printDetails(outstanding); 
} 

void printDetails (double outstanding) 
{ System.out.println ("name:" + _name); 
System.out.println ("amount" + outstanding); 

} 

̆ᴔ Ԉ э Ȃ
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э ̆ ҩֶ ᶢ   ̆҂ Ԉ
⁸Ȃᴔ э ᴐѝ ּ   Ȃ

э ḣ ᾳ ̆ᴔ ὲ Ȃ

ᴿ ̂ ��������̃ ̔    ᾋ ḣ̂ �����	�
	
�̃ 
 

ḣ̆ ҩȂ ԏ ї  

Ȃ ᴔ   ḣ̆ ᴳ   �������&����������� ���

��	�����	�̂131̃Ȃ

ḣ ї ҂ч ᾳȂ ᾳ ̔ э שּ

ᴳ Ȃ ̆ᴔ Ԉ эї  ̆  
  Ȃ ᾳ ̔ Ѯ Ԇ ҂ᴳ ҩ э Ȃ ѝч 
ᾁ э Ѯ ᾋ ᴳ ̆ᴔ   ᶢ 

Ԉҩ̕ Ѯ Ԇ ᴳ ҩ э ̆ᴔ   
ḣȂ Ԉ ‟Ԇ ΰ а ᾁ

void printOwing() { 
 

Enumeration e = _orders.elements(); 
double outstanding = 0.0; 

 

printBanner(); 
 

// calculate outstanding 
while (e.hasMoreElements()) { 

Order each = (Order) e.nextElement(); 
outstanding += each.getAmount(); 

} 
 

printDetails(outstanding); 
} 

ȉ ȊԆ   ̔

void printOwing() { 
printBanner(); 
double outstanding = getOutstanding(); 
printDetails(outstanding); 

} 
 

double getOutstanding() { 
Enumeration e = _orders.elements(); 
double outstanding = 0.0; 
while (e.hasMoreElements()) { 

Order each = (Order) e.nextElement(); 
outstanding += each.getAmount(); 

} 
return outstanding; 

} 
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Enumeration  e ̆ Ԉ Ԉ э    Ȃ

��#���  outstanding ᾃ ̆ Ԉ  

  Ȃ ̆ ּḣ ̆ ‡̔

double getOutstanding() { 
Enumeration e = _orders.elements(); 
double result = 0.0; 
while (e.hasMoreElements()) { 

Order each = (Order) e.nextElement(); 
result = each.getAmount(); 

} 
return result; 

} 

ᴿ  outstanding  ѝע э ḣ̆ Ԉ Ԉ 

   Ȃע Ԇ э ṁҩὲ ̆  

ḣᴐѝ ּ   Ȃ ұ ̆ע Ԇ ̔

void printOwing(double previousAmount) 

{ Enumeration e = _orders.elements(); 
double outstanding = previousAmount * 1.2; 

 

printBanner(); 
 

// calculate outstanding 
while (e.hasMoreElements()) { 

Order each = (Order) e.nextElement(); 
outstanding += each.getAmount(); 

} 
printDetails(outstanding); 

} 

Ԇ ̔

void printOwing(double previousAmount) 
{ double outstanding = previousAmount * 
1.2; printBanner(); 
outstanding = getOutstanding(outstanding); 
printDetails(outstanding); 

} 
 

double getOutstanding(double initialValue) { 
double result = initialValue; 
Enumeration e = _orders.elements(); 
while (e.hasMoreElements()) { 

Order each = (Order) e.nextElement(); 
result += each.getAmount(); 

} 
return result; 

} 
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̆ ᾋ  outstanding  ע ̔

void printOwing(double previousAmount) { 
printBanner(); 
double outstanding = getOutstanding(previousAmount * 1.2); 
printDetails(outstanding); 

} 

Ḁ̆ᴔ ֶ ̔ȋ а э̆ ѫ╕ ̙Ȍ

ᴔ Ȃ ̔ Ԇ Ȃ э 

  эḣ̆ Ԉ ֶ э  ̆ Ԉ эḣȂ ᴔᴳ  

ȉ   Ȋ̂output parameters̃̆ᴔ Ԉᴳ ԏ э ּḣȂ 
ת ḣȂ

ї ѝ ֳ ̆ ֶᴳ ᴐѡ Ȃ ᾳ ̆ ֶ Ἴ 

 ������������������ �	�̂120̃῏ ї Ȃ ᴳ ѫṁҩ ᵑ  

̆ ֶ╟  ���������������������������(%)���̂135̃̆ э  
а ѱԆ ї ̆҂а ѱᴔ ᴉᴳ ԏȂ
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/') �
�	
�������


э  ̆ὲ ᴇ̂method bodỹ бὲ ̂method namẽ Ȃ

  ὡ  ᴇ̆   Ȃ 
 
 

int getRating() { 
return (moreThanFiveLateDeliveries()) ? 2 : 1; 

} 
boolean moreThanFiveLateDeliveries() { 

return _numberOfLateDeliveries > 5; 
} 

�
int getRating() { 

return (_numberOfLateDeliveries > 5) ? 2 : 1; 
} 

 
 

╟  ̂ ���	���	�
̃ 
 

҉ Ԉ   ╟ᴐ ̆ ֶᴳԆ Ȃת Ḁᴔֶ 
 Ҿ  ̆ὲᾃ Ԇ   Ȃ҂ ᴔ ҩ   ̆ 

ᴳ ὲᾃ ὲ Ȃ ̆ᴔ э  ̆ ᴳ 
ὲ Ԇ Ȃ ת̆╠ а Ȃ

ᴳ  '������������̂117̃ ᾳ ̔ᴔ а   

Ȃᴔ Ԉ ԏ  inline  э   ᾋ̆ӱ     Ȃ 

Kent Beck ̆  ���������������������������(%)���̂135̃Ѯ₥Ἴ ѫṁ̆ 

Ԉ а Ȃᴔ Ԉ ᴔ   ̂ ᴔ ѝ̃  
  ᾃ  inline  method object̂  ̃ Ȃ ╟ э  

̆ ╟ ὲ   ̆ȉ   ᴐѝ ᴇ ╟Ȋֶ 

Ȃ

⁞ ᴳ ҩ ̆ᴳ   ѱנ э   

̂delegatioñ̆ Ҿ ╟ᴐѮ ̆ ѫ ֶ 

ᴳ  '������������̂ 117 Ȃ̃ ̆ ὲ֓ḣ̆תа ֓ḣȂ 

ᴳ  inlininğ Ԉ   Ҿ ̆ Ҿ Ȃ
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ᴐ  ̂ �����
	��̃ 

 6  ᴔ  

        ̆ аέ ̂is not polymorphic̃Ȃ

     subclass ҩ э  ̆ а    inline ̆ע ѝ subclass 

ᾗ̂overridẽ э а   Ȃ

        э  Ȃ

      э  ѝ  ᴇ̂Ԇ ̃Ȃ

      ̆ Ȃ

         ѬȂ

ᾗ̆'������������̂117̃נѱ Ȃת ᾳ Ȃ ұ  

  ȁ   ȁ inlining     э       k        

̂accessors ŀ̃ŀ̆ ᾳ Ԉᾗ ΰ Ȃ Ѯ Ԉаᾗ Ҿ ᾰͅ 

̔ ᴔ ҩ ᾰͅ ѫ а ᴳ э Ȃ
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/'* �
�	
�.���


ᴔ эї ̆ э ḣ ̆ ҩὲ Ȃ

╟ᴐ̆ ѝ ḣ э Ȃ 
 
 

double basePrice = anOrder.basePrice(); 
return (basePrice > 1000) 

�
return (anOrder.basePrice() > 1000) 

 
 

╟  ̂ ���	���	�
̃ 
 

'����������̂ 119̃ ᴐѝ ������������������ �	�̂ 120̃  ᴳ ̆ 

Ԉ ╟   ἳȂ ᴳ  '������ ����̂119̃ ᾳ ̔ᴔ 

эї ҫ э  ḣȂ ̆ ї а 

ֶ ֗ᴉ ̆ᴔ Ԉ ἳȂת эї ҩὲ  

 � ᴿ  ���	����������̂110̃̆ᴔ  inline עȂ

ᴐ  ̂ �����
	��̃ 

      эї ѝ final̆ ѝ final̆ Ȃ

    Ԉ ї ḣ Ȃ

       ї ̆ ԏ ѝȉѝї ḣȊѮ  

ᵛ Ȃ

      ᶢ ̆ Ȃ

      ᶢ Ѯ ̆ ї ḣ Ȃ

      ̆ Ȃ
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�����������.����	��8(��#

 6  ᴔ  

ᴔ Ԉ эї ̂temp̃ᶑ Ȃ

э Уэ   ̂ ̔ ̆querỹѐȂ эї  

ȉ Ȋ ѝȉ   ȊȂ   ὲ   ᴳ Ȃ 
 
 

double basePrice = _quantity * _itemPrice; 
if (basePrice > 1000) 

return basePrice * 0.95; 
else 

return basePrice * 0.98; 

�
if (basePrice() > 1000) 

return basePrice() * 0.95; 
else 

return basePrice() * 0.98; 
 

... 
double basePrice() { 

return _quantity * _itemPrice; 
} 

 

 

╟  ̂ ���	���	�
̃ 
 

ї ұ̔ ԏ ̆ з   ᾃᴳ Ȃ ұї  

  ᾃ ̆ Ԉ ԏֶ ᴳᴔᾗ    ̆ ѝ  
ᴔ    ї Ȃ ї  ѝ э  ̂  query 

method̃̆ ѫ э class   Ԉ ֙ᶕ Ȃ ᴔ  

╠̆ᴳᴔ ѝ э class ᾗ Ԇ Ȃ

������������������ �	�̂120̃ ᴔ  ���	����������̂110̃Ѯ₥ а  
э Ȃ ֶᴳԆ Ԉ ̆ Ԉᴔ ԏ ѝ 

Ȃ

э ѝ ᾳ ̔ї ḣ ̆ ḣ ї  

а ὲ ֒ Ȃὲ ᾳ ҂ת̆ Ȃᴔ  

Ἴ  !����������	�	��,�	��%��̂128̃  !���	���� �	��
	�������
��	̂279̃ 
ᴳ ᾳ Ҿ̆ ᾋ ї Ȃ ᴔ ї
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̂ᴿ ╗ḣ̃̆ᴔ Ҿ ̂ᴿ ̃

 ̂query method̃ Ȃ

ᴐ  ̂ �����
	��̃ 
 

Ἴ ᾁ

        ḣ ї Ȃ

     э ї    ḣ   ̆    G    !����� �����	�	��

,�	��%��̂128̃ → э Ȃ

      ї ѝ finalȂ

      Ȃ

    ᶑ ї ḣ Ȃ

      ȉ ї ḣȊѮ ᵛ   э   Ȃ

    Ἴ   ѝ privateȂ ᴔ ֶ  class ᴳ  

̆ ᴔ ᶑ Ȃ

 ᶑ     ֗ᴉ ̂ↄᴐ ̃̆҂    

аᶢ ֗ᴉ ᾃ Ȃ ̆  !���	����

 �	��
	�������
��	̂279̃Ȃ

      ̆ Ȃ

      ї  '����������̂119̃Ȃ ԏ ᴳ ї ᶑ

╗ᶕ Ȃ ᾳ ̆ э Ԉ

ѝ э   ̆ ҂ᴳ   Ԉ ΰ Ȃ Ḁ̆

ᴔ ֶ ╗ ΰэḣ̆ ẹ ҉ p.26 ᴿ Ȃ ᾳ ᴔ  

  э ╗ ḣ  ̆  Ԉ ї    ѝ  

̂querỹȂ ̆ ̆ ⁸ ҾԆ аֶ Ȃ

̆ᴔ ֶ Ȃ ὲ ̆ ԏ а ̆ 

ѝ ︠ ὧҀ аֶ ֗ᴉ Ȃ  ҩ ̆ᴔ҂ Ԉ ִ 
ע ᾱ Ȃ Ԇ ̆ ѫᴔ עִ ̕  
ᴔ ̆ עִ бᴔ ѮӇ Ȃ ̆ 
ї ҂ Ȃ
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ᴿ ̂ �������̃ 
 

Ἴ̆ ӱ э   ̔

 6  ᴔ  

double getPrice() { 
int basePrice = _quantity * _itemPrice; 
double discountFactor; 
if (basePrice > 1000) discountFactor = 0.95; 
else discountFactor = 0.98; 
return basePrice * discountFactor; 

} 

чэї Ȃ ̆ эȂ

Ԇ ︠ ̆ Ἴ ї ѝ final̆ ԏ  
ḣ ̔

double getPrice() { 
final int basePrice = _quantity * _itemPrice; 
final double discountFactor; 
if (basePrice > 1000) discountFactor = 0.95; 
else discountFactor = 0.98; 
return basePrice * discountFactor; 

} 

ѫ ̆ ֗ᴉ ̆ ֶ ȂѮ ԈἼṁ ֒Ү̆ ѝ  

ї а ḣ ̆ а Ȃ ї ̆ 

эȂ Ἴ ḣ̂assignment̃╟ᴐ ᵛ   ̔

double getPrice() { 
final int basePrice = basePrice(); 
final double discountFactor; 
if (basePrice > 1000) discountFactor = 0.95; 
else discountFactor = 0.98; 
return basePrice * discountFactor; 

} 
private int basePrice() { 

return _quantity * _itemPrice; 
} 

̆ ᴳ  '����������̂119̃Ȃ Ἴ ї  basePrice 
э ̔

double getPrice() { 
final int basePrice = basePrice(); 
final double discountFactor; 
if (basePrice() > 1000) discountFactor = 0.95; 
else discountFactor = 0.98; 
return basePrice * discountFactor; 

} 
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ȁ ȁ э̂ ẹ ԏ ҄ ̃Ȃ ұȉ эȊ

 basePrice э ̆ Ԉ  basePrice ї

̔

double getPrice() { 
final double discountFactor; 
if (basePrice() > 1000) discountFactor = 0.95; 
else discountFactor = 0.98; 
return basePrice() * discountFactor; 

} 

 
 basePrice Ѯ ̆ ᾋԈ ╕נ   э discountFactor()̔

double getPrice() { 
final double discountFactor = discountFactor(); 

return basePrice() * discountFactor; 
} 
private double discountFactor() { 

if (basePrice() > 1000) return 0.95; 
else return 0.98; 

} 

ᴔ ̆ ї  basePrice ѝ э ̆ ѫ Ԉ

discountFactor()˻

̆getPrice() ҩ ̔

double getPrice() { 
return basePrice() * discountFactor(); 

} 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

��������	
���������	
���������	�
������	��	
������








124  6  ᴔ  

/', �
����(�������	
	
�7��	�$��


ᴔ э Ȃ

̂ ὲѐУ ̃ Уэї ̆Ԉ  

Ȃ 
 
 

if ( (platform.toUpperCase().indexOf("MAC") > -1) && 
(browser.toUpperCase().indexOf("IE") > -1) && 
wasInitialized() && resize > 0 ) 

{ 
// do something 

} 

�
final boolean isMacOs = platform.toUpperCase().indexOf("MAC") > -1; 
final boolean isIEBrowser = browser.toUpperCase().indexOf("IE") > -1; 
final boolean wasResized = resize > 0; 

 
if (isMacOs && isIEBrowser && wasInitialized() && wasResized) { 

// do something 
} 

 
 

╟  ̂ ���	���	�
̃ 
 

Ԉ Ȃ ᾳ ̆ї Ԉ ╠ᴔ

 ѝ Ȃ

֒ ̂conditional logic̃ ̆'��	����� ����������� ,�	��%��̂124̃ ⁞  

֓ḣ̔ᴔ Ԉ э ֒   ̆Ԉ э ї  

֒ ѬȂᴳ ᾳ ̆ ̆  

Ԉ ї ѬȂ

'��	����� ����������� ,�	��%��̂124̃ э ת̆ ̆  

а Ȃ ΰѱ ᴳ  ���	����������̂ 110̃ Ԇ ѬȂ 

ї э  Ѭ̆ ̆  ‡ Ԉ  

э ̆ з ὲ ᴳ Ȃת Ḁ̆ ᴳ ���	����

������̂110̃ Ԉ ̆ ᴳ  '��	����������������,�	��%��̂124̃Ȃ
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ᴐ  ̂ �����
	��̃ 

      э final ї ̆  Ѯ ╟ᴐ

ḣ Ȃ

      ȉ Ȋ ̆ ѝ ї Ȃ

     Ԇ   ̆ᴔ Ԉ э̆

Ȃ

      ̆ Ȃ

      ̆ ὲ Ȃ

ᴿ ̂ ��������̃ 
 

ԏӱ э ̔

double price() { 
// price is base price - quantity discount + shipping 
return _quantity * _itemPrice - 

Math.max(0, _quantity - 500) * _itemPrice * 0.05 + 
Math.min(_quantity * _itemPrice * 0.1, 100.0); 

} 

Ԇ ̆а Ԉ Ȃ Ἴ ̆ ֓̂base 
pricẽ ұ ̂quantitỹѻԈ ֓̂item pricẽȂұ   

эї ̔

double price() { 
// price is base price - quantity discount + shipping 
final double basePrice = _quantity * _itemPrice; 
return basePrice - 

Math.max(0, _quantity - 500) * _itemPrice * 0.05 + 
Math.min(_quantity * _itemPrice * 0.1, 100.0); 

} 

҂ ҩȉ ѻԈ ֓Ȋ ̆ Ԉ ѝ basePrice ї

̔

double price() { 
// price is base price - quantity discount + shipping 
final double basePrice = _quantity * _itemPrice; 
return basePrice - 

Math.max(0, _quantity - 500) * _itemPrice * 0.05 + 
Math.min(basePrice * 0.1, 100.0); 

} 
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̆ ̂quantity discount̃   ̆ ҫї

quantityDiscount̔

double price() { 
// price is base price - quantity discount + shipping 
final double basePrice = _quantity * _itemPrice; 
final double quantityDiscount = Math.max(0, _quantity - 500) * 

_itemPrice * 0.05; 
return basePrice - quantityDiscount + 

Math.min(basePrice * 0.1, 100.0); 
} 

̆ ᾋ ̂shipping̃   ̆ ҫї   shippingȂ
Ԉ Ԇ ̆ ѝ Ԇ Ԉ Ѭҩ̔

double price() { 
final double basePrice = _quantity * _itemPrice; 
final double quantityDiscount = Math.max(0, _quantity - 500) * 

_itemPrice * 0.05; 
final double shipping = Math.min(basePrice * 0.1, 100.0); 
return basePrice - quantityDiscount + shipping; 

} 
 
 

  �������������  Э  ᴿ 
 

Ԇ ̆ аֶԈї ὲ╟ᴐ ̆ ᴳ  ���	����

������̂110̃Ȃ ԏ  ̔

double price() { 
// price is base price - quantity discount + shipping 
return _quantity * _itemPrice - 

Math.max(0, _quantity - 500) * _itemPrice * 0.05 + 
Math.min(_quantity * _itemPrice * 0.1, 100.0); 

} 

֓  э   ̔

double price() { 
// price is base price - quantity discount + shipping 
return basePrice() - 

Math.max(0, _quantity - 500) * _itemPrice * 0.05 + 
Math.min(basePrice() * 0.1, 100.0); 

} 
private double basePrice() { 

return _quantity * _itemPrice; 
} 
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̆   э   Ȃ  ‟Ԇ ̔

double price() { 
return basePrice() - quantityDiscount() + shipping(); 

} 
private double quantityDiscount() { 

return Math.max(0, _quantity - 500) * _itemPrice * 0.05; 
} 
private double shipping() { 

return Math.min(basePrice() * 0.1, 100.0); 
} 
private double basePrice() { 

return _quantity * _itemPrice; 
} 

 
ᴳ  ���	����������̂110̃̆ ѝ ֗ᴉ ̆ Ԉ  

         Ҿ          Ȃ  ֶ Ҿ      ѝ 

private̕ ὲ ҂ ԏ̆ Ԉ Ҿ  ⁸Ȃ  

�̆��	����������̂ 110̃ ᴐ а  '��	����������������,�	��%��̂ 124̃ 

Ȃ

ѫ̆ ӣѫ Ḁᴳ  '��	����� ����������� ,�	��%��̂124̃ ̙ ̔  

���	���� ������̂110̃ ᴐ Ȃ э  

̆ ѫᴳ   ���	���� ������̂110̃ ҮȂ ᾳ ֶᴳ 

 '��	����� ����������� ,�	��%��̂124̃ ╠ Ԇ ̆ ᾋ  

ѫ╕Ȃ Ԇ Ѯ ̆ Ԉ  ������������������ �	�̂120̃  

ὡ Ҿ ї Ȃᾳз̆ ᴳ  ��������������������

�������(%)���̂135̃̆ ѫ ὡ Ҿ ї ҂ ὲ֓ḣȂ
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/'/2��	�.�������#7��	�$��̂ ₮ ї  ̃  
 

ᴔ эї ḣ ̆ а ̆҂а э

ї ̂collecting temporary variablẽȂ

ḣ̆… Уэ ȁ ї Ȃ 
 

double temp = 2 * (_height + _width); 
System.out.println (temp); 
temp = _height * _width; 
System.out.println (temp); 

�
final double perimeter = 2 * (_height + _width); 
System.out.println (perimeter); 
final double area = _height * _width; 
System.out.println (area); 

 
╟  ̂ ���	���	�
̃ 

 

ї а ̆ὲ Ҿ ֶ ї ḣȂ

ȉ Ȋ ȉ ї Ȋ чэὴ ᴿ ̔ ̂loop variable [̃Beck] 
ֶ ̂ᴿ   for (int i=0; i<10; i++)   ĩ̕ 

ї ̂collecting temporary variablẽ[Beck] ȉ э   
Ȋ эḣ Ȃ

ҩ ч ᾰͅ ї ұᶑ ᾕ Ԇ ̆Ԉᵳ  

ᴳ Ȃ ї ḣ Ȃ ԏ ḣ ̆  

ԏ   ҩ эԈ ֗Ȃ ї э ֗̆  

̂₮ ̃ѝ эї ̆ э э ֗Ȃ эї ч 

֒а Ү ֶ̆ԇԆ Ȃ

ᴐ  ̂ �����
	��̃ 

      ȉ ₮ ȊѮї ὲ ḣ ̆ᶢ ὲ Ȃ

    Ѯ ḣ ȉi = i + Ȋ ̆ э 

ї ̆ ѫ а ₮ Ȃ ї ᴐ  
╗ȁ ѕ ȁᾗὡ streamȁ ̂collectioñ ╗ἷ Ȃ
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      ї ѝ finalȂ

      Ԉ  ї Ѯ ḣ╟ᴐѝ ̆ᶢ ₥ ї    

̆ ԏ ї Ȃ

      ḣ ̆ Ἴ эї Ȃ

      ̆ Ȃ

      Ȃ ї ̆ ᶢ ḣѮ₥

Ȃ

ᴿ ̂ ��������̃ 
 

ᴿ э Ὤ ̂haggis̃ ╟ Ȃ ̆

Ὤ ֶ  э ╒ ᴐ ╟Ȃ ̆ э╒ᴐ ұ

̆ ᾋ ╗ Ȃ ̆ Ԉ ╟ ̔

double getDistanceTravelled (int time) { 
double result; 
double acc = _primaryForce / _mass; // ̔ ḣ

int primaryTime = Math.min(time, _delay); 
result = 0.5 * acc * primaryTime * primaryTime; 
int secondaryTime = time - _delay; 
if (secondaryTime > 0) { 

double primaryVel = acc * _delay; // ̔Ԉ ḣ

acc = (_primaryForce + _secondaryForce) / _mass; 
result += primaryVel * secondaryTime + 0.5 * acc * secondaryTime 

* secondaryTime; 
} 
return result; 

} 

э ᴧ д п Ȃ ᴿ  acc ᴉ ḣч Ȃacc  

чэ ֗̔ ᶑ э╒  ╗ ̕ ᶑ чэ╒Ὥ  

╗ Ȃ ₮ п Ȃ

Ἴ̆   ᶢ эї ̆ ї ѝ finalȂ 
ḣѮ₥  acc ̆ὤ ї Ȃ 

̆ ḣ  acc ̔

double getDistanceTravelled (int time) { 
double result; 
final double primaryAcc = _primaryForce / _mass; 

int primaryTime = Math.min(time, _delay); 
result = 0.5 * primaryAcc * primaryTime * primaryTime; 
int secondaryTime = time - _delay; 
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if (secondaryTime > 0) { 
double primaryVel = primaryAcc * _delay; 
double acc = (_primaryForce + _secondaryForce) / _mass; 

result += primaryVel * secondaryTime + 0.5 * acc * secondaryTime 
* secondaryTime; 

} 
return result; 

} 

ї  ̆ Ἴ acc э ֗Ȃ ѝ 

final̆ ᶑ ḣ Ȃ ̆ Ἴ acc ḣ  

accȂ ̆ ̆  Ȃ

̆  acc ї ḣȂ Ἴ ї ὤ

̆ԆѮԈ э ї Ȃ  ̆ Ἴ acc 

э ֗̔

double getDistanceTravelled (int time) { 
double result; 
final double primaryAcc = _primaryForce / _mass; 
int primaryTime = Math.min(time, _delay); 
result = 0.5 * primaryAcc * primaryTime * primaryTime; 
int secondaryTime = time - _delay; 
if (secondaryTime > 0) { 

double primaryVel = primaryAcc * _delay; 
final double secondaryAcc = (_primaryForce + _secondaryForce) 

/ _mass; 
result += primaryVel * secondaryTime + 0.5 * 
secondaryAcc * secondaryTime * secondaryTime; 

} 
return result; 

} 

̆ Ԇ Ԉ ᴔ ὲ Ȃ ӎ Ȃ̂ ᶑ ̆ 

Ὤ ҩ � ᴔ ӹԏ ҩҾӣѫп ̙4̃

4  
̔ Ὤ ̂haggis̃ Ὤ ̆ ᾃ Ȃ ұ 
ꜛ э ᴇ̆ Ԉẹ ̆ ᴿ Ȃȉ  

ŀȊ̆ ̆ Ҿ ὁ ̆Martin Fowler ὲ Ѯ Ȃ
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/'0 ������9��	�
��
����-���������


ᴔ Ԇ э ḣ╟ᴐȂ

ԈУэї Ԇ ᴁ Ȃ 
 
 

int discount (int inputVal, int quantity, int yearToDate) { 
if (inputVal > 50) inputVal -= 2; 

�
int discount (int inputVal, int quantity, int yearToDate) { 

int result = inputVal; 
if (inputVal > 50) result -= 2; 

 

╟  ̂ ���	���	�
̃ 
 

Ἴ̆ ȉ ḣȊ э Ȃ ᴔ э ѝ foo 

ᴐѝ ּ э  ̆ ѫȉ ḣȊ  foŏᴳ ̂  
ȁ ȁ ̃ э Ȃ ᴔ ȉ ּὡ Ȋ ӣѫ ᴐ̆  

̆ ҂ Ȃ ȉfoo ̂ ̃ ὤа  

э Ȋ ᾳ ̔

void aMethod(Object foo) { 
foo.modifyInSomeWay(); // that’s OK 
foo = anotherObject; // trouble and despair will follow you 

Ѯ Ԉа ᴐ ̆ ѝ ᴂҩԆ ̆ з ҩ  pass by value 

ּ̂ḣ̃  pass by referencê ּ ̃ ч ּ ȂJava  pass by value 

ּ ̂ ̃̆ ԏ ҂ ұ Ȃ

 pass by value ᾳ ̆ ֗ᴉᶢ ̆ аֶ ֗ᴉ Ȃ  
Ҿ  pass by reference ֶ Ȃ

э   ᴇᾃȂ ᴔ Ԉ ȉ ּ п Ȋ̆  
ѫԆ ֶ ̆ ѝ   ѬȂ

 Java ӑ ḣ̕ ᴔ  Ԇ ṁҩ̆ ᴳ   �������

&����������������	�����	�̂131̃Ȃ

̆ Ҿᴳ ȉ   Ȋ̂output parameters̃ ̆ᴔа

‡Ȃа Ҿ ֶ   Ȃ
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ᴐ  ̂ �����
	��̃ 

 6  ᴔ  

      эї ̆ ḣ ҫ Ȃ

      Ԉȉ ḣ╟ᴐȊѝ ̆ ὲ ̆ὤ ѝ

ȉ ї ╟ᴐȊȂ

      ᶢ ḣ ̆ᴳὲ ѝ Ѯї ḣȂ

      ̆ Ȃ

    Ԇ Ѭ  pass by referencĕ  

ᴳ ҩ э Ȃ҂ э pass by reference ȉ ḣ 
ᴳ ȊȂ Ԉ  return эḣȂ  

ḣа э̆ ̆  

ѝ э ḣ э   Ȃ

ᴿ ̂ ��������̃ 
 

ӱ ‟ Ԇ ̔

int discount (int inputVal, int quantity, int yearToDate) { 
if (inputVal > 50) inputVal -= 2; 
if (quantity > 100) inputVal -= 1; 
if (yearToDate > 10000) inputVal -= 4; 
return inputVal; 

} 

Ԉї Ԇ ḣ╟ᴐ̆  ‟Ԇ ̔

int discount (int inputVal, int quantity, int yearToDate) { 
int result = inputVal; 
if (inputVal > 50) result -= 2; 
if (quantity > 100) result -= 1; 
if (yearToDate > 10000) result -= 4; 
return result; 

} 

Ԉѝ ╗ Ὧ  final̆ӱ ⁸ ȉа ḣȊ ᴿ̔

int discount (final int inputVal, final int quantity, 
final int yearToDate) { 

int result = inputVal; 
if (inputVal > 50) result -= 2; 
if (quantity > 100) result -= 1; 
if (yearToDate > 10000) result -= 4; 
return result; 

} 
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а ̆ а ᴳ  final ᶢ ̆ ѝ ̆ ұ  

̆ э╕ ╠Ȃ ֶ   ᴳ ̆ ╠ 

ṁҩᶢ Ȃ

 ���  �����#$�%��&�̂ ּ  ḣ̃  
 

Java ᴳ  "pass by value"ȉ  Ȋ ̆ Ȃ ̆

Java ш  pass by valuĕ Ԉ ‟ ̔

class Param { 
public static void main(String[] args) { 

int x = 5; 
triple(x); 
System.out.println ("x after triple: " + x); 

} 
private static void triple(int arg) { 

arg = arg * 3; 
System.out.println ("arg in triple: " + arg); 

} 
} 

ֶӊ  ̔

arg in triple: 15 
x after triple: 5 

Ԇ а ұ Ȃת ּ ̆ ҩȂ 

Ԉ $
	�� ̆ ѫ ‟ ̔

class Param { 
public static void main(String[] args) 

{ Date d1 = new Date ("1 Apr 98"); 
nextDateUpdate(d1); 
System.out.println ("d1 after nextDay: " + d1); 

 

Date d2 = new Date ("1 Apr 98"); 
nextDateReplace(d2); 
System.out.println ("d2 after nextDay: " + d2); 

} 
private static void nextDateUpdate (Date arg) { 

arg.setDate(arg.getDate() + 1); 
System.out.println ("arg in nextDay: " + arg); 

} 
private static void nextDateReplace (Date arg) { 

arg = new Date (arg.getYear(),arg.getMonth(),arg.getDate()+1); 
System.out.println ("arg in nextDay: " + arg); 

} 
} 
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ӊ   ̔

 6  ᴔ  

arg in nextDay: Thu Apr 02 00:00:00 EST 1998 
d1 after nextDay: Thu Apr 02 00:00:00 EST 1998 
arg in nextDay: Thu Apr 02 00:00:00 EST 1998 
d2 after nextDay: Wed Apr 01 00:00:00 EST 1998 

ӱ ̆object reference ḣּ ̂pass by valuẽȂ Ԉᶢ

ᾃ ת̆ ḣ̆ ѬȂ

Java 1.1 ὲ ̆ἵ ᴔ ѝ final̆ӱ ὁ  ḣȂ 

ᴳ э ѝ final̆ᴔӰ Ԉᶢ Ȃ  
ѝ final̆ת ̆ ‟̂parameter list̃ ԏȂ
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/'1 ��������������	��������"$:���


ᴔ э   ̆ὲ ᴳ ̆ᴳᴔ   ���	����������̂ 110 Ȃ̃

э  Уэ ѐ̆ У ҩ ᾃ ḣ ̂field Ȃ̃ 

ᴔ Ԉ Уэ ѐ э    ѝ э   Ȃ 
 
 

class Order... 
double price() { 

double primaryBasePrice; 
double secondaryBasePrice; 
double tertiaryBasePrice; 
// long computation; 
... 

} 

�
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╟  ̂ ���	���	�
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҉ а   ִ ╟ Ȃ Ԇ ӱ

    ̆ Ԉ Ԇ Ȃ

ת ̆ ֶ ╗   Ȃ э  Ѯ  

̆ ѫ  э  Ȃ�������� ���������� �	�̂120̃ Ԉ╠ 

ᴔ῏ ת̆ Ḁᴔֶ э   Ȃ  

ᾳ ̆ᴔ ὡᴔל έ ̂ ̃̆    ̂method 

object̃[Beck] ֒ Ȃ
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��������������� ������������ (%)���̂ 135 ̃ ֶ       

̂method object̃ ḣ ̂field Ȃ̃ ᴔ Ԉ э ᴳ  ���	�����������

̂110̃…     ̆ӱ   Ȃ

ᴐ  ̂ �����
	��̃ 
 

ӱ Kent Beck [Beck] Ṟ ҩ ‟ᴐ ̔

      э  class̆ ȉ Ѯ  Ȋ ̆ѝ э class Ȃ

       class э final ḣ ̆ Ԉᶑ Ἴ   Ȃ ԏ  

эḣ ѝȉ ȊȂ ̆ ̂ ̃  эї э 
̆  class ээ ḣ ᶑ ѮȂ

       class э   ̂constructor̃̆  

ᴐѝ Ȃ

       class э compute()  Ȃ

    ̂ ̃  Ԇ  compute()  Ȃ ֗ 
ᴉ  ̆ Ԉȉ Ȋḣ Ȃ

      Ȃ

          ᴇ ѝ ̔ȉ…  class э

̆ ὲ  compute()  ȊȂ

 ҩȂ ұ ҩḣ ̆ Ԉᴔ Ԉ֗

 э   ̆а ּ ֗ᴉ Ȃ

ᴿ ̂ ��������̃ 
 

э ᴿ ̆ Ȃ Ԉ Ԉ эа  

̂ ҂ а︠ ̃ ᴿ Ȃ а э   

ӣѫ̆ ὤ з з ӊ Ȃ

class Account... 
int gamma (int inputVal, int quantity, int yearToDate) 

{ int importantValue1 = (inputVal * quantity) + 
delta(); int importantValue2 = (inputVal * yearToDate) 
+ 100; 
if ((yearToDate - importantValue1) > 100) 

importantValue2 -= 20; 
int importantValue3 = importantValue2 * 7; 
// and so on. 
return importantValue3 - 2 * importantValue1; 

} 
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ѝҩ э  э  ̂method object̃̆ Ἴ э  classȂ
 class ᵏ э final ḣ Ԉᶑ Ἴ ̂ ̃̕ ұ 

э эї ̆҂Ԉ ээḣ ᶑ Ȃ

class Gamma... 
private final Account _account; 
private int inputVal; 
private int quantity; 
private int yearToDate; 
private int importantValue1; 
private int importantValue2; 
private int importantValue3; 

ᴿ̆ ֶԈ ‚ ᴐѝḣ ₥ Ȃתѝҩᶑ ₥ ̆  

Ἴᶑ Ҿḣ Ȃ

̆╗ὡ э   ̔

Gamma (Account source, int inputValArg, int quantityArg, 
int yearToDateArg) { 

_account = source; 
inputVal = inputValArg; 
quantity = quantityArg; 
yearToDate = yearToDateArg; 

} 

Ԉ    compute()ҩȂ  ֗ᴉ  %����	�class  

̆ ᴳ  _account ḣ ̔

int compute () { 
importantValue1 = (inputVal * quantity) + _account.delta(); 

importantValue2 = (inputVal * yearToDate) + 100; 
if ((yearToDate - importantValue1) > 100) 

importantValue2 -= 20; 
int importantValue3 = importantValue2 * 7; 
// and so on. 
return importantValue3 - 2 * importantValue1; 

} 

̆ ᶢ   ̆ ᴐ ̂ ̆delegatẽ • э  

̂method object̃̔

int gamma (int inputVal, int quantity, int yearToDate) { 
return new Gamma(this, inputVal, quantity, yearToDate).compute(); 

} 
 
 
 
 

 
��������	
���������	
���������	�
������	��	
������








138  6  ᴔ  

‡Ȃ ̔ Ԉ  compute() 

   ���	����������̂110̃̆а ̂argumentּ̃ Ȃ

int compute () { 
importantValue1 = (inputVal * quantity) + _account.delta(); 
importantValue2 = (inputVal * yearToDate) + 100; 
importantThing(); 

int importantValue3 = importantValue2 * 7; 
// and so on. 
return importantValue3 - 2 * importantValue1; 

} 
void importantThing() { 

if ((yearToDate - importantValue1) > 100) 
importantValue2 -= 20; 

} 
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/';2($��	�(��9����	���̂  ᴔ  ̃  
 

ᴔ э ѝ э Ȃ

  ᴇ̂method bodỹ ѝ Уэ Ȃ 
 
 

String foundPerson(String[] people){ 
for (int i = 0; i < people.length; i++) { 

if (people[i].equals ("Don")) { 
return "Don"; 

} 
if (people[i].equals ("John")) { 

return "John"; 
} 
if (people[i].equals ("Kent")) { 

return "Kent"; 
} 

} 
return ""; 

} 

�
String foundPerson(String[] people){ 

List candidates = Arrays.asList(new String[] 
{"Don", "John", "Kent"}); 

for (int i=0; i<people.length; i++) 
if (candidates.contains(people[i])) 

return people[i]; 
return ""; 

} 
 
 

╟  ̂ ���	���	�
̃ 
 

Ω ̆а ΰ ̆ ὲ Ҿ ֶ

Ҿ Ȃ ҂ Ȃ ᴔ ṁ ֒Ү Ԉ ̆ Ԉ 

Ԇ Ȃȉ Ȋ Ԉ Ҿ п  ѝ ̆ 

ת ᴔ ̆ э ̆ԆѮԈ Ȃ  
ҩ ̆ᴔ ֶ ̆ ᴔ Ἴᴐ Ѯ ̆ ᾱ ̆  
ᴔ Ἴ Ȃ ᴔ ᴳ ̆ ὲ ᵏ Ҿ╖ /  

бᴔ Ԇ ̆ ѫᴔ҂ Ἴ Ȃ
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Ḁᴔֶ ᶢ Ἴ ̆ ṁ ֒б Ἴ╟ᴐ ҮȂ

Ḁᴔ҂ ԈἼ Ἴ ѝ э ᶢ ̆ ᶢ ֶ  

Ȃ

ᴳ Ѯ₥̆ Ἴ  ҩ Ἴ  Ȃ э  

̆ Ἴ  ѝ   ̆ ᴔ  

ᴐȂ

ᴐ  ̂ �����
	��̃ 

      ῆ ᴔ э̂ ̃ ̆ Ȃ

      ̆ Ȃ б ̆ Ȃ    

а ұ Ἴ̆ ̆Ԉ ѝ ῆȂ   

ұ э test casê ᴿ̃̆⁞Ԉ ч ̆

ч Ȃ Ԉ ╠ᴔ  э test case   ̆Ԉ

  ҩ Ȃ
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LanguagêUML̆ ̃ Ȃ

[Fowler, AP] 

M.Fowler �
��$�	��������
�+���&��#���.#/����������. Reading, Mass.: Addison-Wesley, 

1997. 

 domain model patterns ж Ȃꜛ  range pattern ֙ Ȃ

[Gang of Four] 

E. Gamma, R. Helm, R. Johnsonand J. Vlissides. ���	�
�������
�+������
��������&��#��

.#/����.�	�
���� ���0���. Reading, Mass.: Addison-Wesley, 1995. 

̂object-oriented desigñ ֓ḣ ҉Ȃ ӭ ΰѱ֗ᴉ
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p.7 When you find you have to add a feature to a program, and the program’s code is not 

structured in a convenient way to add the feature, first refactor the program to make it easy to 

add the feature, then add the feature. ᴔ ѝ ╗ э ̆ Ԇ

ᴳᴔ ᵳ ѫṁ̆

Ἴ э ̆ᴳ ╗ ̆ ᾋ ╗ Ȃ

p.8 Before you start refactoring, check that you have a solid suite of tests. These tests must be 

self-checking. ₥̆Ἴ ⁸Ȃ Ҿ

╒Ȃ

p.13   Refactoring changes the programs in small steps. If you make a mistake, it is easy to find the bug. 

Ԉ ֬ᶢ Ȃ ᴔ ̆ ᵳ Ȃ

p.15   Any fool can write code that a computer can understand. Good programmers write code that 

humans can understand. ֗ᴉ эấ ᾗ  Ԉ Ԇ Ȃ ᾗ 

Ԇ ̆ ִ Ȃ

p.53   Refactoring (noun) : a change made to the internal structure of software to make it easier to 
understand and cheaper to modify without changing its observable behavior of the software. 

̂ ̃̔ ֒ᾃ ̆ а ȉ ֒Ѯ ѝȊ 

₥ ̆ ὲ ̆ ᴂὲᶢ Ȃ

p.54    Refactor  (verb)  :  to  restructure  software  by  applying  a  series  of  refactorings  without 

changing the observable behavior of the software. ̂╟ ̃̔ᴳ ‟ ῆ‡

̂ ̃̆ а ȉ ֒Ѯ ѝȊ₥

̆ ὲ Ȃ
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p.58    Three strikes and you refactor. 

Үа ̆ ‡ Ȃ

p.65    Don’t publish interfaces prematurely. Modify your code ownership policies to smooth refactoring. 

а Ȃ ᶢ ᴔ Ԇ ̆ᴳ Ȃ

p.88   When you feel the need to write a comment, first try to refactor the code so that any comment 

becomes superfluous. ᴔ ᾗ ̆ Ἴ ̆

ᴍȂ

p.90   Make sure all tests are fully automatic and that they check their own results. 

ᶑ ὤ ̆ע╟ ԏ Ȃ

p.90    A suite of tests is a powerful bug detector that decapitates the time it takes to find bugs. 

э ᵚ ̆ ῏ Ȃ

p.94    Run your tests frequently. Localize tests whenever you compile - every test at least every day. 

Ȃ ҂  ĺ э Ȃ

p.97    When you get a bug report, start by writing a unit test that exposes the bug. 

ᴔ ̆ Ἴ ᾗ э ἷ Ȃ

p.98    It is better to write and run incomplete tests than not to run complete tests. 

ᾗ ̆ Ȃ

p.99   Think of the boundary conditions under which things might go wrong and concentrate your 

tests there. 

  ֒̆ ╒ ἳȂ

p.100  Don’t forget to test that exceptions are raised when things are expected to go wrong. 

Ү ѝ ֶ  ̆⁞ ҩ  Ȃ

p.101  Don’t let the fear that testing can’t catch all bugs stop you from writing the tests that will 

catch most bugs. а ѝȉ Ȋ̆ а ᾗ Ԇ ̆ ѝ

Ԉ

 Ȃ
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A 
Account class, 296-98 
Algorithm, substitute, 139-40 
Amount calculation, moving, 16 
amountFor, 12, 14-16 
APIs, 65 
Arrays 

encapsulating, 215-16 
replace with object, 186-88 

example, 187-88 
mechanics, 186-87 
motivation, 186 

ASCII (American Standard Code for 
Information Interchange), 26, 33 

Assertion, introduce, 267-70 
example, 268-70 
mechanics, 268 
motivation, 267-68 
Assignments, removing to parameters, 

131-34 
example, 132-33 
mechanics, 132 
motivation, 131 
pass by value in Java, 133-34 

Association 
bidirectional, 200-203 
unidirectional, 197-99 

AWT (Abstract Windows Toolkit), 78 
 

B 
Back pointer defined, 197 
Behavior, moving into class, 213-14 
Bequest, refused, 87 

 
 
Bidirectional association, change to 

unidirectional, 200-203 
example, 201-3 
mechanics, 200-201 
motivation, 200 

Body, pull up constructor, 325-27 
example, 326-27 
mechanics, 326 
motivation, 325 

Boldface code, 105 
boundary conditions, 99 
BSD (Berkeley Software Distribution), 388 
Bug detector and suite of tests, 90 
Bugs 

and fear of writing tests, 101 
refactor when fixing, 58-59 
refactoring helps find, 57 
unit tests that expose, 97 

 
C 
C++ programs, refactoring, 384-87 

closing comments, 387 
language features complicating 

refactoring, 386-87 
programming styles complicating 

refactoring, 386-87 
Calculations 

frequent renter point, 36 
moving amount, 16 

Calls, method, 271-318 
Case statement, 47 
Case statement, parent, 47 
Chains, message, 84 
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Change, divergent, 79 
ChildrensPrice class, 47 
Class; See also Classes; Subclass; 

Superclass 
Account, 296-98 
ChildrensPrice, 47 
Customer, 4-5, 18-19, 23, 26-29, 263, 

347 
Customer implements Nullable, 263 
data, 86-87 
DateRange, 297 
Department, 340 
diagrams, 30-31 
Employee, 257, 332, 337-38 
EmployeeType, 258-59 
Engineer, 259 
Entry, 296 
extract, 149-53 

example, 150-53 
mechanics, 149-50 
motivation, 149 

FileReaderTester, 92-94 
GUI, 78, 170 
HtmlStatement, 348-50 
incomplete library, 86 
inline, 154-56 

example, 155-56 
mechanics, 154 
motivation, 154 

IntervalWindow, 191, 195 
JobItem, 332-35 
LaborItem, 333-34 
large, 78 
lazy, 83 
MasterTester, 101 
Movie, 2-3, 35, 37, 40-41, 43-45, 49 
moving behavior into, 213-14 
NewReleasePrice, 47, 49 
NullCustomer, 263, 265 
Party, 339 
Price, 45-46, 49 
RegularPrice, 47 
Rental, 3, 23, 34-37, 48 
replace record with data, 217 

example, 220-22 
mechanics, 219 
motivation, 218-19 

 

replace type code with, 218-22 
Salesman, 259 
Site, 262, 264 
Statement, 351 
TextStatement, 348-50 

Classes 
alternative, 85-86 
do a find across all, 19 

Clauses, replace nested conditional with 
guard, 250-54 

Clumps, data, 81 
Code 

before and after refactoring, 9-11 
bad smells in, 75-88 

alternative classes with different 
interfaces, 85-86 

comments, 87-88 
data class, 86-87 data 
clumps, 81 divergent 
change, 79 
duplicated code, 76 
feature envy, 80-81 
inappropriate intimacy, 85 
incomplete library class, 86 
large class, 78 
lazy class, 83 
long method, 76-77 
long parameter list, 78-79 
message chains, 84 
middle man, 85 
parallel inheritance hierarchies, 83 
primitive obsession, 81-82 
refused bequest, 87 shotgun 
surgery, 80 speculative 
generality, 83-84 switch 
statements, 82 temporary 
field, 84 

boldface, 105 
duplicated, 76 
refactoring and cleaning up, 54 
refactorings reduce amount of, 32 
renaming, 15 
replacing conditional logic on price, 

34-51 
self-testing, 89-91 

Code review, refactor when doing, 59 
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Code with exception, replace error, 310-14 
Collection, encapsulate, 208-16 
Comments, 87-88 
Composing methods, 109-40 
Conditional 

decompose, 238-39 
example, 239 
mechanics, 238-39 
motivation, 238 

nested, 250-54 
replace with polymorphism, 255-59 

example, 257-59 
mechanics, 256-57 
motivation, 255-56 

Conditional expressions, 237-70 
consolidate, 240-42 

examples, Ands, 242 
examples, Ors, 241 
mechanics, 241 
motivation, 240 

simplifying, 237-70 
consolidate conditional expressions, 

240-42 
consolidate duplicate conditional 

fragments, 243-44 
decompose conditional, 238-39 
introduce assertion, 267-70 
introduce null object, 260-66 
remove control flag, 245-49 
replace conditional with 

polymorphism, 255-59 
replace nested conditional with guard 

clauses, 250-54 
Conditional fragments, consolidate 

duplicate, 243-44 
example, 244 
mechanics, 243-44 
motivation, 243 

Conditions 
boundary, 99 
reversing, 253-54 

Constant, replace magic number with 
symbolic, 204-5 

mechanics, 205 
motivation, 204-5 

Constructor body, pull up, 325-27 
example, 326-27 
mechanics, 326 
motivation, 325 

Constructor, replace with factory method, 
304-7 

example, 305 
example, creating subclasses with 

explicit methods, 307 
example, creating subclasses with string, 

305-7 
mechanics, 304-5 
motivation, 304 

Control flag, remove, 245-49 
examples, control flag replaced with 

break, 246-47 
examples, using return with control flag 

result, 248-49 
mechanics, 245-46 
motivation, 245 

Creating nothing, 68-69 
Customer class, 4-5, 18-19, 23, 26-29, 263, 

347 
Customer implements Nullable class, 263 
Customer.statement, 20 
 
D 
Data 

clumps, 81 
duplicate observed, 189-96 

example, 191-96 
mechanics, 190 
motivation, 189-90 

organizing, 169-235 
change bidirectional association to 

unidirectional, 200-203 
change reference to value, 183-85 
change unidirectional association to 

bidirectional, 197-99 
change value to reference, 179-82 
duplicate observed data, 189-96 
encapsulate collection, 208-16 
encapsulate field, 206-7 
replace array with object, 186-88 
replace data value with object, 175-78 
replace magic number with symbolic 

constant, 204-5 
 
 

 
��������	
���������	
���������	�
������	��	
������








422 

 
 

Data (continued) 
organizing (continued) 

replace record with data class, 217 
replace subclass with fields, 232-35 
replace type code with class, 218-22 
replace type code with state/strategy, 

227-31 
replace type code with subclasses, 

223-26 
self encapsulate field, 171-74 
using event listeners, 196 

Data class, 86-87 
Data class, replace record with, 217 

mechanics, 217 
motivation, 217 

Data value, replace with object, 175-78 
example, 176-78 
mechanics, 175-76 
motivation, 175 

Databases 
problems with, 63-64 
programs, 403-4 

DateRange class, 297 
Delegate, hide, 157-59 

example, 158-59 
mechanics, 158 
motivation, 157-58 

Delegation 
replace inheritance with, 352-54 

example, 353-54 
mechanics, 353 
motivation, 352 

replace with inheritance, 355-57 
example, 356-57 
mechanics, 356 
motivation, 355 

Department class, 340 
Department.getTotalAnnualCost, 339 
Design 

changes difficult to refactor, 65-66 
procedural, 368-69 
and refactoring, 66-69 
up front, 67 

Developers reluctant to refactor own 
programs, 381-93 

how and where to refactor, 382-87 
refactoring C++ programs, 384-87 

 

Diagrams, Unified Modeling Language 
(UML), 24-25 

Divergent change, 79 
Domain, separate from presentation, 370-74 

example, 371-74 
mechanics, 371 
motivation, 370 

double, 12 
double getPrice, 122-23 
Downcast, encapsulate, 308-9 
Duplicated code, 76 
 
E 
each, 9 
Employee class, 257, 332, 337-38 
Employee.getAnnualCost, 339 
EmployeeType class, 258-59 
Encapsulate, collection, 208-16 

examples, 209-10 
examples, encapsulating arrays, 215-16 
examples, Java 1.1, 214-15 
examples, Java 2, 210-12 
mechanics, 208-9 
motivation, 208 
moving behavior into class, 213-14 

Encapsulate, downcast, 308-9 
example, 309 
mechanics, 309 
motivation, 308 

Encapsulate, field, 206-7 
mechanics, 207 
motivation, 206 

Encapsulate field, self, 171-74 
Encapsulating arrays, 215-16 
EndField_FocusLost, 192, 194 
Engineer class, 259 
Entry class, 296 
Error code, replace with exception, 310-14 

example, 311-12 
example, checked exceptions, 313-14 
example, unchecked exceptions, 312-13 
mechanics, 311 
motivation, 310 

Event listeners, using, 196 
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Exception, replace error code with, 310-14 
example, 311-12, 316-18 

checked exceptions, 313-14 
unchecked exceptions, 312-13 

mechanics, 311, 315-16 
motivation, 310, 315 

Exception, replace with test, 315-18 
Exceptions checked, 

313-14 and tests, 
100 unchecked, 
312-13 

Explicit methods, creating subclasses with, 
307 

Explicit methods, replace parameter with, 
285-87 

Expressions, conditional, 237-70 
Extension, introduce local, 164-68 

examples, 165-68 
mechanics, 165 
motivation, 164-65 
using subclass, 166 
using wrappers, 166-68 

Extract 
class, 149-53 

example, 150-53 
mechanics, 149-50 
motivation, 149 

interface, 341-43 
example, 342-43 
mechanics, 342 
motivation, 341-42 

method, 13, 22, 110-16, 126-27 
subclass, 330-35 

example, 332-35 
mechanics, 331 
motivation, 330 

superclass, 336-40 
example, 337-40 
mechanics, 337 
motivation, 336 

Extreme programming, 71 
 

F 
Factory method, replace constructor with, 

304-7 
example, 305 
example, creating subclasses with 

explicit methods, 307 

example, creating subclasses with string, 
305-7 

mechanics, 304-5 
motivation, 304 

Feature envy, 80-81 
Features, moving between objects, 141-68 
Field; See also Fields 

encapsulate, 206-7 
mechanics, 207 
motivation, 206 

move, 146-48 
example, 147-48 
mechanics, 146-47 
motivation, 146 
using self-encapsulation, 148 

pull up, 320-21 
mechanics, 320-21 
motivation, 320 

push down, 329 
mechanics, 329 
motivation, 329 

replacing price code field with price, 43 
self encapsulate, 171-74 
temporary, 84 

Fields 
replace subclass with, 232-35 

example, 233-35 
mechanics, 232-33 
motivation, 232 

FileReaderTester class, 92-94 
Flag, remove control, 245-49 
Foreign method, introduce, 162-63 

example, 163 
mechanics, 163 
motivation, 162-63 

Form template method, 345-51 
example, 346-51 
mechanics, 346 
motivation, 346 

Frequent renter points 
calculation, 36 
extracting, 22-25 

frequentRenterPoints, 23, 26-27, 
Function and refactoring, adding, 54 
Function, refactor when adding, 58 
Functional tests, 96-97 
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G 
Gang of Four patterns, 39 
Generality, speculative, 83-84 
Generalization, 319-57 
Generalization, dealing with, 319-57 

collapse hierarchy, 344 
extract interface, 341-43 
extract subclass, 330-35 
extract superclass, 336-40 
form template method, 345-51 
pull up constructor body, 325-27 
pull up field, 320-21 
pull up method, 322-24 
push down field, 329 
push down method, 328 
replace delegation with inheritance, 

355-57 
replace inheritance with delegation, 

352-54 getCharge, 34-36, 
44-46 getFlowBetween, 297-99 
getFrequentRenterPoints, 37, 48-49 
getPriceCode, 42-43 
Guard clauses, replace nested conditional 

with, 250-54 
example, 251-53 
example, reversing conditions, 253-54 
mechanics, 251 
motivation, 250-51 

GUI class, 78, 170 
GUIs (graphical user interfaces), 189, 194, 

370 
 

H 
Hide delegate, 157-59 

example, 158-59 
mechanics, 158 
motivation, 157-58 

Hierarchies, parallel inheritance, 83 
Hierarchy 

collapse, 344 
mechanics, 344 
motivation, 344 

extract, 375-78 
example, 377-78 
mechanics, 376-77 
motivation, 375-76 

 

HTML, 6-7, 9, 26 
htmlStatement, 32-33 
HtmlStatement class, 348-50 
 
I 
Inappropriate intimacy, 85 
Indirection and refactoring, 61-62 
Inheritance, 38 

replace delegation with, 355-57 
example, 356-57 
mechanics, 356 
motivation, 355 

replace with delegation, 352-54 
example, 353-54 
mechanics, 353 
motivation, 352 

tease apart, 362-67 
examples, 364-67 
mechanics, 363 
motivation, 362-63 

using on movie, 38 
Inheritance hierarchies, parallel, 83 
Inline 

class, 154-56 
example, 155-56 
mechanics, 154 
motivation, 154 

method, 117-18 
temp, 119 

Interface, extract, 341-43 
example, 342-43 
mechanics, 342 
motivation, 341-42 

Interfaces 
alternative classes with different, 85-86 
changing, 64-65 
published, 64 
publishing, 65 

IntervalWindow class, 191, 195 
Intimacy, inappropriate, 85 
 
J 
Java 

1.1, 214-15 
2, 210-12 
pass by value in, 133-34 

JobItem class, 332-35 
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JUnit testing framework, 91-97 
unit and functional tests, 96-97 

 
L 
LaborItem class, 333-34 
Language features complicating refactoring, 

386-87 
Large class, 78 
Lazy class, 83 
LengthField_FocusLost, 192 
Library class, incomplete, 86 
List, long parameter, 78-79 
Listeners, using event, 196 
Local extension, introduce, 164-68 

examples, 165-68 
mechanics, 165 
motivation, 164-65 
using subclass, 166 
using wrappers, 166-68 

Local variables, 13 
no, 112 
reassigning, 114-16 
using, 113-14 

Localized tests, 94 
Long method, 76-77 
Long parameter list, 78-79 

 
M 
Magic number, replace with symbolic 

constant, 204-5 
mechanics, 205 
motivation, 204-5 
Managers, telling about refactoring to, 

60-62 
MasterTester class, 101 
Message chains, 84 
Method and objects, 17 
Method calls, making simpler, 271-318 

add parameter, 275-76 
encapsulate downcast, 308-9 
hide method, 303 
introduce parameter object, 295-99 
parameterize method, 283-84 
preserve whole object, 288-91 
remove parameter, 277-78 
remove setting method, 300-302 
rename method, 273-74 

replace constructor with factory method, 
304-7 

replace error code with exception, 
310-14 

replace exception with test, 315-18 
replace parameter with explicit methods, 

285-87 
replace parameter with method, 292-94 
separate query from modifier, 279-82 

Method object, replace method with, 
135-38 

example, 136-38 
mechanics, 136 
motivation, 135-36 

Method; See also Methods 
creating overriding, 47 
example with Extract, 126-27 
extract, 110-16 

mechanics, 111 
motivation, 110-11 
no local variables, 112 
reassigning local variables, 114-16 
using local variables, 113-14 

finding every reference to old, 18 
form template, 345-51 

example, 346-51 
mechanics, 346 
motivation, 346 

hide, 303 
mechanics, 303 
motivation, 303 

inline, 117-18 
long, 76-77 
move, 142-45 

example, 144-45 
mechanics, 143-44 
motivation, 142 

parameterize, 283-84 
example, 284 
mechanics, 283 
motivation, 283 

pull up, 322-24 
example, 323-24 
mechanics, 323 
motivation, 322-23 
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Method (continued) 
push down, 328 

mechanics, 328 
motivation, 328 

remove setting, 300-302 
example, 301-2 
mechanics, 300 
motivation, 300 

rename, 273-74 
example, 274 
mechanics, 273-74 
motivation, 273 

replace constructor with factory, 304-7 
example, 305 
example, creating subclasses with 

explicit methods, 307 
example, creating subclasses with 

string, 305-7 
mechanics, 304-5 
motivation, 304 

replace parameter with, 292-94 
Methods 

composing, 109-40 
extract method, 110-16 
inline method, 117-18 
inline temp, 119 
introduce explaining variables, 124-27 
removing assignments to parameters, 

131-34 
replace method with method object, 

135-38 
replace temp with query, 120-23 
split temporary variables, 128-30 
substitute algorithm, 139-40 

creating subclasses with explicit, 307 
replace parameter with explicit, 285-87 

Middle man, 85 
Middle man, remove, 160-61 

example, 161 
mechanics, 160 
motivation, 160 

Model, 370 
Modifier, separate query from, 279-82 
Move, field, 146-48 
Move, method, 142-45 

example, 144-45 
mechanics, 143-44 
motivation, 142 

 

Movie 
class, 2-3, 35, 37, 40-41, 43-45, 49 
subclasses of, 38 
using inheritance on, 38 

MVC (model-view-controller), 189, 370 
 
N 
Nested conditional, replace with guard 

clauses, 250-54 
example, 251-53 
example, reversing conditions, 
253-54 mechanics, 
251 motivation, 
250-51 

NewReleasePrice class, 47, 49 
Nothing, creating, 68-69 
Null object, introduce, 260-66 

example, 262-66 
example, testing interface, 266 
mechanics, 261-62 
miscellaneous special cases, 266 
motivation, 260-61 

NullCustomer class, 263, 265 
Numbers, magic, 204-5 
 
O 
Object; See also Objects 

introduce null, 260-66 
introduce parameter, 295-99 
preserve whole, 288-91 

example, 290-91 
mechanics, 289 
motivation, 288-89 

replace array with, 186-88 
example, 187-88 
mechanics, 186-87 
motivation, 186 

replace data value with, 175-78 
replace method with method, 135-38 

example, 176-78 
mechanics, 175-76 
motivation, 175 

Objects 
convert procedural design to, 368-69 

example, 369 
mechanics, 369 
motivation, 368-69 

and method, 17 
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moving features between, 141-68 
extract class, 149-53 
hide delegate, 157-59 
inline class, 154-56 
introduce foreign method, 162-63 
introduce local extension, 164-68 
move field, 146-48 
move method, 142-45 
remove middle man, 160-61 

Obsession, primitive, 81-82 
 

P 
Parallel inheritance hierarchies, 83 
Parameter list, long, 78-79 
Parameter object, introduce, 295-99 

example, 296-99 
mechanics, 295-96 
motivation, 295 

Parameterize method, 283-84 
Parameters 

add, 275-76 
mechanics, 276 
motivation, 275 

remove, 277-78 
mechanics, 278 
motivation, 277 

removing assignments to, 131-34 
example, 132-33 
mechanics, 132 
motivation, 131 
pass by value in Java, 133-34 

replace with explicit methods, 285-87 
example, 286-87 
mechanics, 286 
motivation, 285-86 

replace with method, 292-94 
example, 293-94 
mechanics, 293 
motivation, 292-93 

Parent case statement, 47 
Parse trees, 404 
Party class, 339 
Pass by value in Java, 133-34 
Payroll system, optimizing, 72-73 
Performance and refactoring, 69-70 

Polymorphism 
replace conditional with, 46, 255-59 

example, 257-59 
mechanics, 256-57 
motivation, 255-56 

replacing conditional logic on price code 
with, 34-51 

Presentation 
defined, 370 
separate domain from, 370-74 

example, 371-74 
mechanics, 371 
motivation, 370 

Price class, 45-46, 49 
Price code 

change movie’s accessors for, 42 
replacing conditional logic on, 34-51 

Price code object, subclassing from, 39 
Price field, replacing price code field with, 

43 
Price, moving method over to, 49 
Price.getCharge method, 47 
Primitive obsession, 81-82 
Procedural design, convert to objects, 

368-69 
example, 369 
mechanics, 369 
motivation, 368-69 

Programming 
extreme, 71 
faster, 57 
styles complicating refactoring, 386-87 

Programs 
comments on starting, 6-7 
database, 403-4 
developers reluctant to refactor own, 

381-93 
refactoring C++, 384-87 

Published interface, 64 
Pull up 

constructor body, 325-27 
field, 320-21 

mechanics, 320-21 
motivation, 320 

method, 322-24 
example, 323-24 
mechanics, 323 
motivation, 322-23 
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Push down 
field, 329 

mechanics, 329 
motivation, 329 

method, 328 
mechanics, 328 
motivation, 328 

 
Q 
Query 

Replace Temp with, 21 replace 
temp with, 120-23 separate 
from modifier, 279-82 

concurrency issues, 282 
example, 280-82 
mechanics, 280 
motivation, 279 

 
R 
Reality check, 380-81, 394 
Record, replace with data class, 217 

mechanics, 217 
motivation, 217 

Refactor; See also Refactoring; 
Refactorings 

design changes difficult to, 65-66 
how and where to, 382-87 
when adding function, 58 
when doing code review, 59 
when fixing bugs, 58-59 
when not to, 66 
when to, 57-60 
refactor when adding function, 58 
refactor when doing code review, 59 
refactor when fixing bugs, 58-59 
rule of three, 58 

Refactoring and function, adding, 54 
Refactoring Browser, 401-2 
Refactoring; See also Refactor; 

Refactorings, 1-52 
to achieve near-term benefits, 387-89 
and adding function, 54 
C++ programs, 384-87 
and cleaning up code, 54 code 
before and after, 9-11 comments on 
starting program, 6-7 

 

decomposing and redistributing 
statement method, 8-33 

defined, 53-55 
and design, 66-69 

creating nothing, 68-69 
does not change observable behavior of 

software, 54 
first example, 1-52 

final thoughts, 51-52 
first step in, 7-8 
helps find bugs, 57 
helps program faster, 57 
improves design of software, 55-56 
and indirection, 61-62 
language features complicating, 386-87 
learning, 409-12 

backtrack, 410-11 
duets, 411 
get used to picking goals, 410 
stop when unsure, 410 

makes software easier to understand, 
56-57 

noun form, 53 
origin of, 71-73 

optimizing payroll system, 72-73 
and performance, 69-70 
principles in, 53-73 
problems with, 62-66 

changing interfaces, 64-65 
databases, problems with, 63-64 
design changes difficult to refactor, 

65-66 
when not to refactor, 66 

programming styles complicating, 
386-87 

putting it all together, 409-12 
reason for using, 55-57 
reducing overhead of, 389-90 
resources and references for, 394-95 
reuse, and reality, 379-99 

developers reluctant to refactor own 
programs, 381-93 

implications regarding software reuse, 
395-96 

reality check, 380-81, 394 
resources and references for 

refactoring, 394-95 
technology transfer, 395-96 
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safely, 390-93 
starting point, 1-7 
with tools, 401-3 
verb form, 54 
why it works, 60 

Refactoring tools, 401-7 
practical criteria for, 405-6 

integrated with tools, 406 
speed, 405-6 
undo, 406 

technical criteria for, 403-5 
tools, technical criteria for 

accuracy, 404-5 
parse trees, 404 
program database, 403-4 

wrap up, 407 
Refactorings; See also Refactor; 

Refactoring 
big, 359-78 

convert procedural design to objects, 
368-69 

extract hierarchy, 375-78 
four, 361 
importance of, 360 
nature of game, 359-60 
separate domain from presentation, 

370-74 
tease apart inheritance, 362-67 

catalog of, 103-7 
finding references, 105-6 
maturity of refactorings, 106-7 

format of, 103-5 
maturity of, 106-7 
reduce amount of code, 32 

Reference 
change to value, 183-85 

example, 184-85 
mechanics, 184 
motivation, 183 

change value to, 179-82 
example, 180-82 
mechanics, 179-80 
motivation, 179 

References, finding, 105-6 
RegularPrice class, 47 
Removing temps, 26-33 
Rename method, 273-74 

Renaming code, 15 
Rental class, 3, 23, 34-37, 48 
Rental.getCharge, 20 
Renter points, extracting frequent, 22-25 
Replacing totalAmount, 27 
Rule of three, 58 
 
S 
Salesman class, 259 
Scoped variables, locally, 23 
Self encapsulate field, 171-74 

example, 172-74 mechanics, 
172 
motivation, 171-72 

Self-encapsulation, using, 148 
Self-testing code, 89-91 
Setting method, remove, 300-302 

example, 301-2 
mechanics, 300 
motivation, 300 

Shotgun surgery, 80 
Site class, 262, 264 
Software 

and refactoring, 56-57 refactoring, 
does not change, 54 refactoring 
improves design of, 55-56 reuse, 395-
96 

Speculative generality, 83-84 
StartField_FocusLost, 192 
State/strategy, replace type code with, 

227-31 
example, 228-31 
mechanics, 227-28 
motivation, 227 

Statement 
case, 47 
class, 351 

Statement method, decomposing and 
redistributing, 8-33 

Statements 
parent case, 47 
switch, 82 

Subclass; See also Subclasses 
extract, 330-35 

example, 332-35 
mechanics, 331 
motivation, 330 
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Subclass (continued) 
replace with fields, 232-35 

example, 233-35 
mechanics, 232-33 
motivation, 232 

using, 166 
Subclasses 

creating with explicit methods, 307 
replace type code with, 223-26 

example, 224-26 
mechanics, 224 
motivation, 223-24 

Superclass, extract, 336-40 
example, 337-40 
mechanics, 337 
motivation, 336 

Surgery, shotgun, 80 
Switch statements, 82 
Symbolic constant, replace magic number 

with, 204-5 
 

T 
Technology transfer, 395-96 
Temp 

inline, 119 
replace with query, 120-23 

example, 122-23 
mechanics, 121 
motivation, 120-21 

Template method, form, 345-51 
example, 346-51 
mechanics, 346 
motivation, 346 

Temporary field, 84 
Temporary variables, 21, 128-30 
Temps, See also Temporary variables 

removing, 26-33 
Test 

replace exception with, 315-18 
example, 316-18 
mechanics, 315-16 
motivation, 315 

suite, 98 
TestEmptyRead, 99 
testRead, 95 

 

testReadAtEnd, 98 
testReadBoundaries()throwsIOException, 

99-100 
Tests 

adding more, 97-102 
and boundary conditions, 99 
bugs and fear of writing, 101 
building, 89-102 

adding more tests, 97-102 
JUnit testing framework, 91-97 
self-testing code, 89-91 

and exceptions, 100 
frequently run, 94 
fully automatic, 90 
localized, 94 
unit and functional, 96-97 
writing and running incomplete, 98 

TextStatement class, 348-50 
thisAmount, 9, 21 
Tools, refactoring, 401-7 
totalAmount, 26 

replacing, 27 
Trees, parse, 404 
Type code 

replace with class, 218-22 
example, 220-22 
mechanics, 219 
motivation, 218-19 

replace with state/strategy, 227-31 
example, 228-31 
mechanics, 227-28 
motivation, 227 

replace with subclasses, 223-26 
example, 224-26 
mechanics, 224 
motivation, 223-24 

 
U 
UML (Unified Modeling Language), 104 

diagrams, 24-25 
Unidirectional association, change to 

bidirectional, 197-99 
example, 198-99 
mechanics, 197-98 
motivation, 197 
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Unit and functional tests, 96-97 
Up front design, 67 

 
V 
Value, change reference to, 183-85 

example, 184-85 
mechanics, 184 
motivation, 183 

Value, change to reference, 179-82 
example, 180-82 
mechanics, 179-80 
motivation, 179 

Variables 
introduce explaining, 124-27 
example, 125-26 
example with Extract Method, 126-27 

mechanics, 125 
motivation, 124 
local, 13 
locally scoped, 23 
no local, 112 
reassigning local, 114-16 
split temporary, 128-30 

example, 129-30 
mechanics, 128-29 
motivation, 128 

temporary, 21 
using local, 113-14 

View, 370 
 
W 
Wrappers, using, 166-68 
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