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INC = hello.h world.h 
SRC = main.cpp hello.cpp world.cpp 
OBJ = main.o hello.o world.o 
helloworld: $(OBJ) 
 $(LINK.cc) -o $@ $^ 
 
clean:  
 $(RM) hello.o main.o world.o helloworld.exe 
 
depend: $(SRC) $(INC) 
 makedepend $^ 
# DO NOT DELETE 
 
main.o: hello.h world.h 
hello.o: hello.h world.h 
world.o: world.h 
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<project default="all"> 
  <target name="compile"> 
    <javac srcdir="." /> 
  </target> 
  <target name="jar" depends="compile"> 
      <jar destfile="hello.jar" 
           basedir="." 
           includes="**/*.class" 
           /> 
  </target> 
  <target name="run" depends="jar"> 
      <java classname="test" 
            classpath="hello.jar" 
            fork="true" 
            /> 
  </target> 
  <target name="delete"> 
    <delete file="test.class" /> 
    <delete file="hello.jar" /> 
  </target> 
  <target name="goodbye"> 
    <echo message="Goodbye, Cruel World"/> 
  </target> 
  <target name="mail"> 
    <mail mailhost="mail.tvgais.ch" mailport="25" s ubject="Ant build"> 
      <to address="info@tvgais.ch"/> 
      <from address="webmaster@tvgais.ch"/> 
      <message>Complete!</message> 
    </mail> 
  </target> 
  <target name="all" depends="compile,jar,run" /> 
</project> 
�
<project default="all"> 
  <property name="obj-dir" location="obj" /> 
  <property name="lib-dir" location="lib" /> 
  <property name="src-dir" location="src" /> 
  <target name="init"> 
    <mkdir dir="${obj-dir}" /> 
    <mkdir dir="${lib-dir}" /> 
  </target> 
  <target name="clean-init"> 
    <delete dir="${obj-dir}" /> 
    <delete dir="${lib-dir}" /> 
  </target> 
  <target name="compile" depends="init"> 
    <javac srcdir="${src-dir}" 
           destdir="${obj-dir}" 
           /> 
  </target> 
  <target name="clean-compile"> 
    <delete> 
      <fileset dir="${obj-dir}" includes="**/*.clas s" /> 
    </delete> 
  </target> 
  <target name="jar" depends="compile"> 
    <jar destfile="${lib-dir}/hello.jar" 
         basedir="${obj-dir}" 
         /> 
  </target> 
  <target name="clean-jar"> 
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    <delete file="${lib-dir}/hello.jar" /> 
  </target> 
  <target name="run" depends="jar"> 
    <java classname="hello" 
          classpath="${lib-dir}/hello.jar" 
          fork="true" 
          /> 
  </target> 
  <target name="all" depends="run"/> 
  <target name="clean" depends="clean-init"/> 
</project> 
�
import junit.framework.*; 
public class Test extends TestCase { 
    public void test() 
    { 
        assertEquals( "Equality Test", 0, 1 ); 
    } 
} 
<project default="all"> 
  <property name="tst-dir" value="test" /> 
  <property name="TALK" value="false" /> 
 
  <path id="classpath.base"> 
  </path> 
 
  <path id="classpath.test"> 
    <pathelement location="/Projects/Java/Lib/junit .jar" /> 
    <pathelement location="${tst-dir}" /> 
    <path refid="classpath.base" /> 
  </path> 
 
  <target name="compile-test"> 
    <javac srcdir="${tst-dir}" 
           verbose="${TALK}" 
           debug="true" 
           > 
      <classpath refid="classpath.test"/> 
    </javac> 
  </target> 
  <target name="clean-compile-test"> 
    <delete verbose="${TALK}"> 
      <fileset dir="${tst-dir}" includes="**/*.clas s" /> 
    </delete> 
  </target> 
  <target name="test" depends="compile-test"> 
    <junit failureProperty="test.failure"> 
      <classpath refid="classpath.test" /> 
      <formatter type="brief" usefile="false" /> 
      <batchtest> 
        <fileset dir="${tst-dir}" includes="**/Test *.class" /> 
      </batchtest> 
    </junit> 
    <fail message="test failed" if="test.failure" / > 
  </target> 
  <target name="all" depends="test" /> 
  <target name="clean" depends="clean-compile-test"  /> 
</project> 
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Extract Method  – You have a code fragment that can be grouped together. - > Turn the fragment into a 
method whose name explains the purpose of the metho d.  
void printOwing() { 
 printBanner(); 
 //print details 
 Sysout ("name: " + _name); 
 Sysout ("amount " + getOutstanding()); 
}  

void printOwing() { 
 printBanner(); 
 printDetails(getOutstanding()); 
} 
void printDetails (double outstanding) { 
 Sysout ("name: " + _name); 
 Sysout ("amount " + outstanding); 
} �

Inline  Method  – A method's body is just as clear as its name. - > Put the method's body into the 
body of its callers and remove the method.  
int getRating() { 
 return (moreThanFiveLateDeliveries()) ? 2 : 1; 
} 
boolean moreThanFiveLateDeliveries() { 
 return _numberOfLateDeliveries > 5; 
} 

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

Inline Temp  – You have a temp that is assigned to once with a sim ple expression, and the temp is 
getting in the way of other refactorings. -> Replac e all references to that temp with the expres-
sion.  
double basePrice = anOrder.basePrice(); 
 return (basePrice > 1000) 

return (anOrder.basePrice() > 1000) 

Replace Temp with Query – You are using a temporary variable to hold the resu lt of an expression. -
> Extract the expression into a method. Replace all  references to the temp with the expression. The 
new method can then be used in other methods.  
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; 
} 

Introduce Explaining Variable – You have a complicated expression. - > Put the result of the expre s-
sion, or parts of the expression, in a temporary va riable with a name that explains the purpose.  
Wenn z.B. eine komplizierte if-Abfrage besteht, die se durch Variablen ersetzen. 
Split Temporary Variable – You have a temporary variable assigned to more than  once, but is not a 
loop variable nor a collecting temporary variable. -> Make a separate temporary variable for each 
assignment.  
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); 

Remove Assignments to Parameters – The code assigns to a parameter. - > Use a temporary variable 
instead.  
int discount (int inputVal, int quantity) { 
if (inputVal > 50) inputVal -= 2; 

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

Replace Metho de with Method Object  – You have a long method that uses local variables in  such a way 
that you cannot apply Extract Method -> Turn the me thod into its own object so that all the local 
variables become fields on that object. You can the n decompose the method into other methods on the 
same object.  
class Order... 
 double price() { 
  double primaryBasePrice; 
  double secondaryBasePrice; 
  double tertiaryBasePrice; 
 ... 
 } 

 
Substitute Algorithmus – You want to replace an algorithm with one that is c learer. - > Replace the 
body of the method with the new algorithm.  
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 ""; 
} 
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Move Method  – A method is, or will be, using or used by more feat ures of another class than the 
class on which it is defined. -> Create a new metho d with a similar body in the class it uses most. 
Either turn the old method into a simple delegation , or remove it altogether.  
Verschiebe die Methode X von der Klasse A zur Klass e B. 
Move Field  – A field is, or will be, used by another class more than the class on which it is d e-
fined. -> Create a new field in the target class, a nd change all its users.  
Verschiebe ein Attribut X von der Klasse A zur Klas se B. 
Extract Class  – You have one class doing work that should be done by two. - > Create a new class and 
move the relevant fields and methods from the old c lass into the new class.  
In einer Klasse Person befindet sich eine Telefonnu mmer. Nun kann die Telefonnummer als eigene Klasse extrahiert 
werden. 
Inline  Class  – A class isn't doing very much. - > Move all its features into another class and d e-
lete it.  
Sie haben eine Klasse Telefonnummer und eine Klasse  Person. Sie wollen nun diese beide zu einem zusamm enfügen. 
Hide  Delegate  – A client is calling a delegate class of an object. - > Create methods on the server 
to hide the delegate.  

  
Remove Middle Man  – A class is doing too much simple delegation. - > Get the client to call the 
delegate directly.  
Remove Middle Man ist das Reverse Refactoring von H ide Delegate! Siehe oben! 
Introduce Foreign Method  – A server class you are using needs an additional me thod, but you can't 
modify the class. -> Create a method in the client class with an instance of the server class as 
its first argument.  
Date newStart = new Date (previousEnd.getYear(), 
previousEnd.getMonth(), previousEnd.getDate() + 1);  

Date newStart = nextDay(previousEnd); 
 
private static Date nextDay(Date arg) { 
 return new Date (arg.getYear(), 
   arg.getMonth(), arg.getDate() + 1); 
} 

Introduce Local Extension  – A server class you are using needs several addition al methods, but you 
can't modify the class. -> Create a new class that contains these extra methods. Make this exten-
sion class a subclass or a wrapper of the original.  

 

 
Self Encapsulate Field  -  You are accessing a field directly, but the couplin g to the field is b e-
coming awkward. -> Create getting and setting metho ds for the field and use only those to access 
the field.  
private int _low, _high; 
 boolean includes (int arg) { 
  return arg >= _low && arg <= _high; 
 } 

private int _low, _high; 
 boolean includes (int arg) { 
  return arg >= getLow() && arg <= getHigh(); 
 } 
 int getLow() {return _low;} 
 int getHigh() {return _high;} 

Replace Data Value with Object -  You have a  data item that needs additional data or behavior. - > 
Turn the data item into an object.  
Sie haben zum Beispiel eine Bestellung und einen Ku nden in einem Bestellungsobjekt gespeichert. Der Ku nde nimmt 
ist in der Klasse eine Variable. Diese Variable ext rahieren und eine Klasse draus formen. 
Change Value to Reference -  You have a class with many equal instances that you  want to replace 
with a single object. -> Turn the object into a ref erence object.  

  
Change Reference to Value -  You have a reference object that is small, immutable, and awkw ard to 
manage. -> Turn it into a value object.  
Siehe oben! Umgekehrt von rechts nach links! 
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Repl ace Array with Object -  You have an array in which certain elements mean di fferent things. - > 
Replace the array with an object that has a field f or each element.  
String[] row = new String[3]; 
row [0] = "Liverpool"; 
row [1] = "15"; 

Performance row = new Performance(); 
row.setName("Liverpool"); 
row.setWins("15"); 

Duplicate Observed Data -  You have domain data  available only in a GUI control, and domain methods  
need access. -> Copy the data to a domain object. S et up an observer to synchronize the two pieces 
of data.  
Dies ist das Prinzip der Auftrennung von PD und UI.  PD -> Observable , UI -> Observer 
Change Unidirectional Association to Bidirectional  -  You have two classes that need to use each 
other's features, but there is only a one-way link.  -> Add back pointers, and change modifiers to 
update both sets.  

  
Change Bidirectional Association to Undidirectional  -  You have a two - way association but one class 
no longer needs features from the other. -> Drop th e unneeded end of the association.  
Siehe oben! Umgekehrt von rechts nach links!  
Replace Magic Number wi th Symbolic Constant -  You have a literal number with a particular meaning . 
-> Create a constant, name it after the meaning, an d replace the number with it.  
double potentialEnergy(double mass, double heigh) {  
  return mass * heigh * 9.81; 
 } 

double potentialEnergy(double mass, double height) { 
 return mass * GRAVITATIONAL_CONSTANT * height; 
} 
static final double GRAVITATIONAL_CONSTANT = 9.81; 

Encapsulate Field -  There is a public field. - > Make it private and provide accessors.  
public String _name private String _name; 

public String getName() {return _name;} 
public void setName(String arg) {_name = arg;} 

Encapsulate Collection -  A method returns a collection. - > Make it return a read - only view and 
provide add/remove methods.  

 

 
Replace Record with Data Class  -  You need to interface with a record structure in a traditional 
programming environment. -> Make a dumb data object  for the record.  
Kein Beispiel gefunden.  
Replace Type Code with Class  -  A class has a numeric type code that does not affect its behavior. -
> Replace the number with a new class.  

 

 
Replace Type Code with Subclasses  -  You have an immutable type code that affects the be havior of a 
class. -> Replace the type code with subclasses.  
Die Klasse Angestellter erhält die Attribute Ingeni eur und Verkäufer. Die Klasse Angestellter wird nun  abstrakt 
und die beiden Attribute werden zu Klassen und erbe n von der Klasse Angestellter. 
Replace Type Code with Strategy  -  You have a type code that affects the behavior of a class, but 
you cannot use subclassing. -> Replace the type cod e with a state object.  

 

 
Replace Subclass with Field s -  You have subclasses that vary only in methods that return constant 
data. -> Change the methods to superclass fields an d eliminate the subclasses.  
Von der Klasse Person erben die beiden Klassen Mann  und Frau. Diese geben mit der Methode getCode() le diglich „M“ 
oder „F“ zurück. Führe nun in der Klasse Person ein  Attribut Code ein und eliminiere die beiden überfl üssigen 
Klassen. 
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Decompase Conditional -  You have a complicated conditional (if - then - else) statement. - > Extract 
methods from the condition, then part, and else par ts.  
if (date.before (SUMMER_START) || 
date.after(SUMMER_END)) 
 charge = quantity * _winterRate + 
_winterServiceCharge; 
else charge = quantity * _summerRate; 

if (notSummer(date)) 
 charge = winterCharge(quantity); 
else charge = summerCharge (quantity); 

Consolidate Conditional Expression -  You have a sequence of conditional tests with the same result. 
-> Combine them into a single conditional expressio n and extract it.  
double disabilityAmount() { 
 if (_seniority < 2) return 0; 
 if (_monthsDisabled > 12) return 0; 
 if (_isPartTime) return 0; 
 // compute the disability amount 

double disabilityAmount() { 
 if (isNotEligableForDisability()) return 0; 
 // compute the disability amount 

Consolidate Duplicate Conditional Fragments -  The same fragment of code is in all branches of a 
conditional expression. -> Move it outside of the e xpression.  
if (isSpecialDeal()) { 
 total = price * 0.95; 
 send(); 
} 
else { 
 total = price * 0.98; 
 send();} 

if (isSpecialDeal()) 
 total = price * 0.95; 
else 
 total = price * 0.98; 
send(); 

Remove Control Flag -  You have a variable that is acting as a control fla g for a series of boolean 
expressions. -> Use a break or return instead.  
z.B. eine Methode machen isEmpty()  
Replace Nested Conditional with Guard Clauses  -  A method has conditional behavior that does not 
make clear what the normal path of execution is. ->  Use Guard Clauses for all the special cases  
double getPayAmount() { 
 double result; 
 if (_isDead) result = deadAmount(); 
 else { 
  if (_isSeparated) result = separatedAmount(); 
  else { 
   if (_isRetired) result = retiredAmount(); 
   else result = normalPayAmount(); 
  }; 
 } 
return result; 
}; 

double getPayAmount() { 
 if (_isDead) return deadAmount(); 
 if (_isSeparated) return separatedAmount(); 
 if (_isRetired) return retiredAmount(); 
 return normalPayAmount(); 
}; 

Replace Conditional with Polymorphism -  You have a conditional that chooses different behav ior 
depending on the type of an object. -> Move each le g of the conditional to an overriding method in 
a subclass. Make the original method abstract.  
Ähnlich wie das obige Beispiel. In einem Switch wir d die Geschwindigkeit eines Autos abgefragt. Führe eine ab-
strakte Auto Klasse ein und implementiere bei den e rbenden Subklassen die entsprechende Methode. 
Introduce Null Object  -  You have repeated checks for a null val ue. - > Replace the null value with a 
null object.  
if (customer == null) 
 plan = BillingPlan.basic(); 
else 
 plan = customer.getPlan(); 

 
Introduce Assertion  -  A section of code assumes something about the state  of the program. - > Make 
the assumption explicit with an assertion.  
double getExpenseLimit() { 
return (_expenseLimit != NULL_EXPENSE) ? 
  _expenseLimit: 
  _primaryProject.getMemberExpenseLimit(); 
 } 

double getExpenseLimit() { 
 Assert.isTrue (_expenseLimit != NULL_EXPENSE || 
_primaryProject != null); 
 return (_expenseLimit != NULL_EXPENSE) ? 
  _expenseLimit: 
  _primaryProject.getMemberExpenseLimit(); 
} 

Rename Method  -  The name of a method does not reveal its purpose. - > Change the name of the method.  
Sinnvoller Name vergeben 
Add Parameter  – A method needs more information from its caller. - > Add a parameter for an object 
that can pass on this information.  
Zusätzlicher Parameter hinzufügen, da dieser von de r Methode benötigt wird. 
Remove Parameter  -  A parameter is no longer used by the method  body. - > Remove it.  
Überflüssige Parameter entfernen 
Separate Query from Modifier  -  You have a method that returns a value but also cha nges the state of 
an object. -> Create two methods, one for the query  and one for the modification.  
getKontostandUndFügeGeldHinzu() getKontostand() 

addMoney() 
Parameterize Method  -  Several methods do similar things but with differen t values contained in the 
method body. -> Create one method that uses a param eter for the different values.  
fivePercentRaise() 
threePercentRaise() 

raise(percent) 
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Replace Parameter with Explicit Methods  -  You have a method that runs different code dependin g on 
the values of an enumerated parameter. -> Create a separate method for each value of the parameter.  
void setValue (String name, int value) { 
 if (name.equals("height")) { 
  _height = value; 
  return; 
 } 
 if (name.equals("width")) { 
  _width = value; 
  return; 
 } 
 Assert.shouldNeverReachHere(); 
} 

void setHeight(int arg) { 
 _height = arg; 
} 
void setWidth (int arg) { 
 _width = arg; 
} 

Preserve Whole Object  -  You are getting several values from an object and p assing these values as 
parameters in a method call. -> Send the whole obje ct instead.  
int low = daysTempRange().getLow(); 
int high = daysTempRange().getHigh(); 
withinPlan = plan.withinRange(low, high); 

withinPlan = plan.withinRange(daysTempRange()); 

Replace Parameter with Method  -  An object invokes a method, then  passes the result as a parameter 
for a method. The receiver can also invoke this met hod. -> Remove the parameter and let the re-
ceiver invoke the method.  
int basePrice = _quantity * _itemPrice; 
discountLevel = getDiscountLevel(); 
double finalPrice = discountedPrice (basePrice, dis -
countLevel); 

int basePrice = _quantity * _itemPrice; 
double finalPrice = discountedPrice (basePrice); 

Introduce Parameter Object  -  You have a group of parameters that naturally go to gether. - > Replace 
them with an object.  

  
Remove Setting Method  -  A field should be set at creation time and never al tered. - > Remove any 
setting method for that field.  
Ein bestimmtes Attribut ändert sich während der ges amten Lebensdauer nicht, aus diesem Grund können au ch die 
überflüssigen Setter-Methoden entfernt werden. 
Hide Method  -  A method is not used by any other class. - > Make the method private.  
Methode anstatt public, private deklarieren! 
Replace Constructor with Factory Method  -  You want to do more than simple construction when you 
create an object. -> Replace the constructor with a  factory method.  
Employee (int type) { 
 _type = type; 
} 

static Employee create(int type) { 
 return new Employee(type); 
} 
Dies haben wir im SE2 Projekt bei der SwingFactory!  

Encapsulate Downcast  -  A method returns an object that needs to be downcaste d by its callers. - > 
Move the downcast to within the method.  
Object lastReading() { 
 return readings.lastElement(); 
} 

Reading lastReading() { 
 return (Reading) readings.lastElement(); 
} 

Replace Error Code with Exception  -  A method returns a special code to indicate an erro r. - > Throw 
an exception instead.  
int withdraw(int amount) { 
 if (amount > _balance) 
  return -1; 
 else { 
  _balance -= amount; 
  return 0; 
 } 
} 

void withdraw(int amount) throws BalanceException {  
 if (amount > _balance) throw new BalanceException( ); 
 _balance -= amount; 
} 

Replace Exception with Test  -  You are throwing an exception on a condition the ca ller could have 
checked first. -> Change the caller to make the tes t first.  
double getValueForPeriod (int periodNumber) { 
 try { 
  return _values[periodNumber]; 
 } catch (ArrayIndexOutOfBoundsException e) { 
  return 0; 
 } 
} 

double getValueForPeriod (int periodNumber) { 
 if (periodNumber >= _values.length) return 0; 
 return _values[periodNumber]; 
} 

Pull Up Field  -  Two subclasses have the same field. Move the field to the superclass.  
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Pull Up Method  -  You have methods with identical results on subclass es. - > Move them to the supe r-
class.  
Siehe Pull up Field. Das selbe! 
Pull Up Constructor Body  -  You have constructors on subclasses with mostly ide ntical bodies. - > 
Create a superclass constructor; call this from the  subclass methods.  
class Manager extends Employee... 
 public Manager (String name, String id, int grade)  
{ 
  _name = name; 
  _id = id; 
  _grade = grade; 
} 

public Manager (String name, String id, int grade) { 
 super (name, id); 
 _grade = grade; 
} 

Push Down Method  -  Behavior on a superclass is relevant only for some of its subclasses. - > Move it 
to those subclasses.  

  
Push Down Field  -  A field is used only by some subclasses. - > Move the field to those subclasses.  
Siehe oben! Genau das selbe.  
Extract Subclass  -  A class has features that are used only in some ins tances. - > Create a subclass 
for that subset of features.  

 

 
Extract Superclass  -  You have two classes with similar features. - > Create a superclass and move 
the common features to the superclass.  
Zwei Klassen haben ähnliche Eigenschaften z.B. im S E2 Projekt die Klasse Client und Server. Führe nun eine ge-
meinsame Oberklasse (Multiplayer) ein. 
Extract Interface  -  Several clients use the same subset of a class's in terface, or two classes have 
part of their interfaces in common. -> Extract the subset into an interface.  
Es sind verschiedene Sudoku Algorithmen zum Generie ren entwickelt worden. Alle verfügen die Methode ge nerate(). 
Mach nun ein Interface iGenerator und implementiere  dieses. 
Collapse Hierarchy  -  A superclass and subclass are not very different. - > Merge the m together.  

 

 

Form Template Method  -  You have two methods in subclasses that perform sim ilar steps in the same 
order, yet the steps are different. -> Get the step s into methods with the same signature, so that 
the original methods become the same. Then you can pull them up.  

 

 

Replace Delegation with Inheritance  -  You're using delegation and are often writing many simple 
delegations for the entire interface. -> Make the d elegating class a subclass of the delegate.  
Siehe weiter unten! Genau das Selbe nur dieses Mal von rechts nach links. 
Replace Inheritance with Delegation -  A subclass uses only part of a superclasses interfa ce or does 
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not want to inherit data. - > Create a field for the superclass, adjust methods  to delegate to the 
superclass, and remove the subclassing.  
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Chain Construcotrs  -  You have Constructors that contain duplicate code. - > Chain the constructors 
together to obtain the least duplicate code.  
public class Loan { 
public Loan(float not,float out,int rate,Date exp){  
 this.strategy = new TermROC(); 
 this.not = not; 
 this.out = out; 
 this.rate = rate; 
 this.exp = exp; 
} 
public Loan (float not, float out,int rate, Date 
exp, Date maturity) { 
 this.strategy = new RevolvingTermROC(); 
 this.not = not; 
 this.out = out; 
 this.rate = rate; 
 this.exp = exp; 
 this.maturity = maturity; 
} 
public Loan (CapitalStrategy strategy, float 
not,float out, int rate,Date exp, Date maturity) { 
 this.strategy = strategy; 
 this.not = not; 
 this.out = out; 
 this.rate = rate; 
 this.exp = exp; 
 this.maturity = maturity; 
} 
} 

public class Loan { 
public Loan(float not, float out,int rate, Date exp ) { 
 this(new TermROC(), not, out, rate,exp, null); 
} 
public Loan(float not,float out,int rate,Date exp, Date 
maturity) { 
 this(new RevolvingTermROC(), not,out,rate,exp, mat ur-
ity); 
} 
public Loan (CapitalStrategy strategy, float not,fl oat out, 
int rate,Date exp, Date maturity) { 
 this.strategy = strategy; 
 this.not = not; 
 this.out = out; 
 this.rate = rate; 
 this.exp = exp; 
 this.maturity = maturity; 
} 
} 

Composose Method -  You can't rapidly understand a method's logic. - > Transform the logic into a 
small number of intention-revealing steps at the sa me level of detail.  
public void add(Object element) { 
 if (!readOnly) { 
  int new Size = size + 1; 
  if (new Size > elements,length) { 
   Object[] new Elements = 
   new Object[elements.length + 10]; 
   for (int i = 0; i < size; i++) 
    new Elements[i] = elements[i]; 
   elements = new Elements; 
  } 
 elements[size++] = element; 
 } 
} 

public void add(Object element) { 
 if (readOnly) 
  return; 
 if (atCapacity()) 
  grow(); 
 addElement(element); 
} 

Encapsulate Classes with Factory  -  Clients directly instantiate classes that reside in  one package 
and implement a common interface. -> Make the class  constructors non-public and let clients create 
instances of them using a Factory.  

 

 
Encapsulate Composite with Builder -  Building a Composite is repetitive, complicated or error -
prone. -> Simplify the build by letting a Builder h andle the details. 

-  Bringt einen Vorteil, wenn im Code Baumstrukturen a ufgebaut werden müssen.  
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Extract Adapter  -  One class adapts multiple versions of a component, library, API or other entity. 
-> Extract an Adapter for a single version of the c omponent, library, API or other entity. 

-  Ein konkreter Adapter wird NICHT mit mehreren Versi onen einer Library verwendet.  
-  Ein Adapter hat das Problem, das er spezifische Fun ktionalität einer Library-Version viel-

leicht nicht zur Verfügung stellt.  

 

 
Extract Composite -  Subclasses in a hierarchy implement the same Compos ite. - > Extract a superclass 
that implements the Composite. 

-  Ist ein Spezialfall des Refactorings Extract Superc lass.  
-  Eliminiert Duplicate Code.  

 

 
Extract Parameter -  A method or constructor assigns a field to a locall y instantiated value. - > 
Assign the field to a parameter supplied by a clien t by extracting one half of the assignment 
statement to a parameter. 

-  Es verschiebt das Instanzieren eines Objektes in de n aufrufenden Code 
-  Nach Extract Parameter ist oft Remove Parameter ang esagt 
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Inline Singleton -  Code needs access to an object but doesn't need a global point of access to it. 
-> Move the Singleton's features to a class that st ores and provides access to the object. Delete 
the Singleton. (erhöht nicht die Kopplung)  

 

 

Introduce Polymorphic Creation With Factory Method -  Classes in a hierarchy implement a method 
similarly except for an object creation step. -> Ma ke a single superclass version of the method 
that calls a Factory Method to handle the instantia tion.  

 

 
Limit Instantiation with Singleton -  Your code creates multiple instances of an object a nd that 
uses too much memory or slows system performance. - > Replace the multiple instances with a Single-
ton.  

 

 
Move Accumulaion to Collection Parameter -  You have a single bulky method that accumulates inf orma-
tion to a local variable. -> Accumulate results to a Collecting Parameter that gets passed to ex-
tracted methods.  

 

 

Move Accumulation to Visitor  -  A method accumulates information from heterogeneous  classes. - > Move 
the accumulation task to a Visitor that can visit e ach class to accumulate the information.  
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Move Creation Knowledge to Factory -  Data and code used to instantiate a class is sprawl ed across 
numerous classes. -> Move the creation knowledge in to a single Factory class. 

-  Ist besonders geeignet wenn die notwendige Informat ion, um ein Objekt zu erzeugen, auf mehre-
re Klassen verstreut ist.  

 

 

Move Embellishment to Decorator -  Code provides an embellishment to a class' core res ponsibility. -
> Move the embellishment code to a Decorator.  

  
Replace Conditional Dispatcher with Command -  Conditional logic is used to dispatch requests and 
execute actions. -> Create a Command for each actio n. Store the Commands in a collection and re-
place the conditional logic with code to fetch and execute Commands.  

 

 
Replace Conditional Logic with Strategy -  Conditional logic in a method controls which of sev eral 
variants of a calculation are executed. -> Create a  Strategy for each variant and make the method 
delegate the calculation to a Strategy instance. 

-  Wird angewendet wenn durch Fallunterscheidungen fes tgelegt wird, welche Variante eines Algo-
rithmus ausgeführt wird.  
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Replace Constructors with Creation Methods -  Constructors  on a class make it hard to decide which 
constructor to call during development. -> Replace the constructors with intention-revealing Crea-
tion Methods that return object instances.  

 
 

Replace Hard - Coded Notifications with Observer -  Subclasses are hard - coded to notify a single i n-
stance of another class. -> Remove the subclasses b y making their superclass capable of notifying 
one or more instances of any class that implements an Observer interface.  

 

 
Replace Implicit Language with Interpreter -  Numerous methods on a class combine elements of an 
implicit language. -> Define classes for elements o f the implicit language so that instances may be 
combined to form interpretable expressions. 

-  Eignet sich NICHT für sehr einfache Abfragen eines Sortiments 
-  Eignet sich für flexible Abfragen entsprechend 3 bi s 4 Kriterien 
-  Eignet sich NICHT für sehr komplexe Abfragesprachen  
-  Ist eine Abhilfe für den Smell Combinatorial Explos ion 

 

 
Replace One/Many Distinctions with Composite -  A class processes single and multiple objects using  
separate pieces of code. -> Use a Composite to prod uce one piece of code capable of handling single 
or multiple objects. 
z.B. geeignet für dieses Problem: In einem Programm  existieren unterschiedliche Methoden, um ein-
zelne Objekte und Listen solcher Objekte zu verarbe iten.  
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Replace Implicit Tree with Composite  -  You implicitly form a tree structure, using a primi tive 
representation, such as a String. -> Replace your p rimitive representation with a Composite.  

 
 

Replace State - Altering Conditionals with State  -  The conditional expressions that control an o b-
ject's state transitions are complex. -> Replace th e conditionals with State classes that handle 
specific states and transitions between them. 

-  Es ist im Prinzip das Gleiche wie Replace Type Code  with State/Strategy.  

 

 
Unify Interfaces -  You need a superclass and/or interface to have the same interface as a subclass. 
-> Find all public methods on the subclass that are  missing on the superclass/interface. Add copies 
of these missing methods to the superclass, alterin g each one to perform null behavior. 

-  Hier stehen die Klassen in einer Vererbungshierarch ie.  
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Unify Interface with Adapter -  Clients interact with two classes, one of which has a preferred 
interface. -> Unify the interfaces with an Adapter.  

-  Bei Unify Interfaces with Adpater möchte man Klasse n, die nicht in Klassenhierarchie stehen 
über gemeinsames Interface ansprechen. 
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Dieses Beispiel dient lediglich zur Visualisierung eines TestCase. Die hier aufgeführten Testfälle 
machen keinen Sinn. 
public class SiebenSegmentTest extends TestCase{ 
 private SiebenSegment ss = null; 
 public void setUp(){ ss = new SiebenSegment(); } 
 public void testIsValidNumber(){ 
  assertTrue(ss.isValidNumber(0)); 
 } 
 public void testIsNotValidNumber(){ 
  assertFalse(ss.isValidNumber(-1)); 
 } 
 public void testGetSetSize(){ 
  ss.setSize(3); 
  assertEquals(3,ss.getSize()); 
  ss.setSize(-1); 
  assertNotSame(-1,ss.getSize()); 
  ss.setSize(0); 
  assertSame(0,ss.getSize()); 
 } 
} 
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/** 
* @inv !isEmpty() implies top() != null // 
no null objects are allowed 
*/ 
public interface Stack { 
/** 
* @pre o != null 
* @post !isEmpty() 
* @post top() == o 
*/ 
void push(Object o); 
/** 
* @pre !isEmpty() 
* @post @return == top()@pre 
*/ 
Object pop(); 
/** 
* @pre !isEmpty() 
*/ 
Object top(); 
boolean isEmpty(); 

�

import java.util.*; 
/** 
* @inv isEmpty() implies elements.size() == 0 
*/ 
public class StackImpl implements Stack { 
 private final LinkedList elements = 
   new LinkedList(); 
 public void push(Object o){ 
  elements.add(o); 
 } 
 public Object pop(){ 
  final Object popped = top(); 
  elements.removeLast(); 
  return popped; 
 } 
 public Object top() { 
  return elements.getLast(); 
 } 
 public boolean isEmpty(){ 
  return elements.size() == 0; 
 } 
} 

public class StackTest { 
public static void main(String[] args){ 
 final Stack s = new StackImpl(); 
 s.push("one"); 
 s.pop(); 
 s.pop(); // causes an assertion to fail 
} 
} 
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$ java -cp ./src StackTest 
Exception in thread "main" 
java.util.NoSuchElementException 
at 
java.util.LinkedList.getLast(LinkedList.java:1
07) 
at StackImpl.top(StackImpl.java:24) 
at StackImpl.pop(StackImpl.java:17) 
at StackTest.main(StackTest.java:14) 
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�
$ java -cp ./instr StackTest 
Exception in thread "main" 
java.lang.RuntimeException: 
java.lang.RuntimeException: src/StackImpl.java:22: 
error: 
precondition violated (StackImpl::top()): 
(/*declared in Stack::top()*/ 
(!isEmpty())) 
at StackImpl.top(StackImpl.java:210) 
at StackImpl.pop(StackImpl.java:124) 
at StackTest.main(StackTest.java:15) 
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Statt Kommentar  
if (i % 3 == 0) { 
... 
} else if (i % 3 == 1) { 
... 
} else { // We know (i % 3 == 2) 
... 
} 

�

Assert  
if (i % 3 == 0) { 
... 
} else if (i % 3 == 1) { 
... 
} else { 
assert i % 3 == 2 : i; 
... 
} In

te
rn

e 
In

va
ri-

an
te

 

void foo() { 
for (...) { 
if (...) 
return; 
} 
assert false; 
// Execution should never reach this point! 
}  

Aber Achtung, assert an Codestelle, die ge-
mäss Sprachdefinition nicht erreichbar ist, 
verursacht Compilerfehler  

K
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 In
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//example assumes arr.length > 0 
int m = arr[0]; 
int i = 1; 
// Loop invariant: m = max(arr[0:i-1]) 
while (i < arr.length){ 
m = Math.max(m, arr[i]); 
i = i + 1; 
} 

-  am Anfang jedes Schleifendurchlaufs er-
füllt 

-  am Ende jedes Schleifendurchlaufs erfüllt 
-  Bedeutung für mathematischen Korrekt-

heitsbeweis einer Schleife 
-  Trägt zur Verständlichkeit bei, kann mit 

assert überprüft werden 
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/** 
* Sets refresh interval  
* @param interval refresh interval in ms. 
*/ 
private void setRefreshInterval(int inter-
val) { 
// Confirm adherence to precondition 
assert interval > 0 && 
interval <= 1000/MAX_REFRESH_RATE : inter-
val; 
... // Set the refresh interval 
} 

Mit assert können Preconditions zu Beginn 
einer Methode geprüft werden 
 
Achtung hier nur erlaubt da private. Es ist 
nicht für vorgesehene Validierungen erlaubt, 
das heist wenn die Methode public ist! 

P
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/** 
* Returns a BigInteger whose value is (this-
1 mod m). 
* 
* @param m the modulus. 
* @return this-1 mod m. 
* @throws ArithmeticException m <= 0, or 
this BigInteger has no multiplicative in-
verse mod m (that is, this BigInteger is not 
relatively prime to m). 
*/ 
public BigInteger modInverse(BigInteger m) { 
if (m.signum <= 0) 
throw new ArithmeticException("Modulus not 
positive: " + m); 
... // Do the computation 
assert 
this.multiply(result).mod(m).equals(ONE) : 
this; 
return result; 
} 

Mit assert können Postconditions am Ende 
einer Methode geprüft werden 

P
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/** 
* @invariant getSpeed() > 0 implies isFull() 
// Don't run empty 
* @invariant getSpeed() >= 0 && getSpeed() < 
10 // Range check 
*/ 
public interface KitchenBlender { 
/** 
* Return the speed, 0 (off) through 10 
*/ 
public int getSpeed(); 
/** 
* @pre Math.abs(getSpeed() - x) <= 1 // Only 
change by one 
* @pre x >= 0 && x < 10 // Range check 
* @post getSpeed() == x // Honor requested 
speed 
*/ 
public void setSpeed(final int x); 
public boolean isFull(); 
/** 
* @pre !isFull() // Don't fill it twice 
* @pre getSpeed()== 0 // fill only when 
stopped 
* @post isFull() // Ensure it was done 
*/ 
public void fill(); 
/** 
* @pre isFull() // Don't empty it twice 
* @pre getSpeed()== 0 //empty only when 
stopped 
* @post !isFull() // Ensure it was done 
*/ 
public void empty(); 
}  

public class MKB implements KitchenBlender { 
 private int speed = 0; 
 private boolean isFull = false; 
 
 public MKB() { 
  // Klasseninvariante 
  // Range Check 
  assert speed >= 0 && speed < 10; 
  assert ((speed > 0) && (isFull == true)) || 
(speed == 0); // Don't run empty 
 } 
 public int getSpeed() { 
  // Hier könnte auch noch ein Assert gemacht 
werden,da get() Nebeneffekt haben kann) 
  return speed; 
 } 
 
 public void setSpeed(final int x) { 
  // Precondition 
  assert Math.abs(speed - x) <= 1; 
  speed = x; 
  // Postcondition 
  assert speed == x; 
  // Klasseninvariante 
  assert speed >= 0 && speed < 10; 
  assert ((speed > 0) && (isFull == true)) || 
(speed == 0);  
 } 
 //usw… 
 public boolean isFull(); 
 public void fill(); 
 public void empty(); 
}  
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Output 
puts "puts works" 
puts " with line breaks." 
print "print works" 
print " with no line breaks." 
printf("\n\nprintf formats numbers like 
%7.2f, and 
strings like %s.",3.14156,"me")  

puts works 
with line breaks. 
print works with no line breaks. 
printf formats numbers like 3.14,and strings like m e.  

Functions 
def welcome(name) 
puts “howdy #{name}” #we’ll talk about 
variable 
substitution in a moment 
end 
welcome „visitor“  

howdy visitor �

def mult(a,b) 
 product = a * b 
 return product 
end 
puts mult( 2, 3) 

Äquivalent zu “return product”: 
”product = a*b” 
Bzw. „a*b“ 
-> return ist Wert der letzten Evaluation �

Variablen / Globale Variablen (vordefinierte)  
Global variables start with ‘$’  Instance variables start with ‘@’ Class variables start with ‘@@’ 
[OtherClass::]CONSTANT 
Local variables, method names, and method parameters start with a lower case letter. 
Class names, module names and constants start with an uppercase letter. 
Variables names are composed of letters, numbers and underscores. 
Oddly enough method names may end with “?”, “!”, or “=”. 
$! The exception information message set by ‘raise’. 
$@ Array of backtrace of the last exception thrown. 
$& The string matched by the last successful pattern match in this scope. 
$‘ The string to the left of the last successful match. 
$’ The string to the right of the last successful match. 
$+ The last bracket matched by the last successful match. 
$1 The Nth group of the last successful match. May be > 1. 
$~ The information about the last match in the current scope. 
$= The flag for case insensitive, nil by default. 
$/ The input record separator, newline by default. 
$\ The output record separator for the print and IO#write. Default is nil. 
$, The output field separator for the print and Array#join. 
$; The default separator for String#split. 
$. The current input line number of the last file that was read. 
$< The virtual concatenation file of the files given on command line. 
$> The default output for print, printf. $stdout by default. 
$_ The last input line of string by gets or readline. 
$0 Contains the name of the script being executed. May be assignable. 
$* Command line arguments given for the script sans args. 
$$ The process number of the Ruby running this script. 
$? The status of the last executed child process. 
$: Load path for scripts and binary modules by load or require. 
$” The array contains the module names loaded by require.�
Quotes  
name=”Mike” 
puts “hi #{name}” 
puts “hi\n #{name}” 
puts ‘hi\n #{name}’ 
Variante für globale Variablen: 
Braces are optional for instance and global variables: 
$myname=“Ishmael“ 
puts „hi #$myname“ ==>hi Ishmael �

�

Strings  
“hello” .upcase 
def h(name = “World” ) 
 puts “Hello #{name.capitalize}!” 
end 
h “bla” 
s = “Hello World” 
p s.gsub(/[aeiou]/,’*’)  

„HELLO“ 
„Bla“ 
„H*ll* W*rld“ 

Arrays  
shortarray = [] 
shortarray << “bla” 
shortarray << “bli” 
shortarray.length 
p shortarray 
nums = [1, 2.0, “three”]  

[”bla”, “bli”] 
2 # length 
three # nums 

puts nums[2] [”tivo”, “nokia”, “ipaq”] 
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mystuff = %w{tivo nokia ipaq} 
p mystuff 
ar = 1, 2, 3, 4, 5, 5. 5, 6, 6. 5, 7, 8, 9, 10 
puts ar[ 5.. 7] # including index 7 
puts “-“ 
puts ar[ 5... 7] # excluding index 7  

5.5 
6 
6.5 
- 
5.5 
6 

Hash (aka Dictionary)  
cars = { ‘altima’ => ‘nissan’ , 
‘camry’ => ‘toyota’ , 
‘rx7’ => ‘mazda’ 
} 
puts cars[ ’rx7’ ] 

Mazda 

Control statements (if, while)  
income = 30000 . 00 
if income < 10000 
 rate = 0. 02 
elsif income < 30000 
 rate = 0. 28 
else 
 rate = 0. 5 
end 
puts rate 
## Syntax 
if bool-expr [then] 
 body 
elsif bool-expr [then] 
 body 
else 
 body 
end 
unless bool-expr [then] 
 body 
else 
 body 
end 

0.5 
expr if bool-expr 
expr unless bool-expr 
# aka “switch-case” 
case target-expr 
when comparison [, comparison]... 
[then] 
body 
when comparison [, comparison]... 
[then] 
body 
... 
[else 
body] 
end 

i = 0 
while i < 5 
 i = i+ 1 
 puts i 
end  

1 
2 
3 
4 
5 

# For .. in … do 
class Container 
 attr_accessor :a 
 def initialize 
  @a = [] 
 end 
 def add(elem) 
  @a << elem 
 end 
 def each 
  for elem in @a do yield (elem) end 
 end 
 def to_s 
  s= ”” 
  @a . each { |x| s += x } 
  s 
 end 
end 
c = Container. new 
c.add( “bla” ) 
c.add( “bli” ) 
c. each { |x| puts x } 
puts c 

bla 
bli 
blabli 

loop do 
 body 
end 
while/until bool-expr [ do] 
 body 
end 
begin 
 body 
end while bool-expr 
begin 
 body 
end until bool-expr 
for name[, name]... in expr [ do] 
 body 
end 
expr. each do | name[, name]... | 

Bsp:  
loop do 
puts “Your guess? “ 
line = gets 
next if line =~ /^\s*#/ # skip iteration 
break if line =~ /^end/ # exit loop 
redo if line =~ /^redo/ # do it again 
end 
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 body 
end 
* break terminates loop immediately. 
* redo immediately repeats w /o rerunning the 
condition. 
* next starts the next iteration through the loop. 
* retry restarts the loop, rerunning the condition. 
Statement modifiers  
balance = - 10. 0 
puts “Bankrupt” if balance < 0. 0 

Bankrupt 

Iterator  
n = 10 
n.times { |i| print i} 

0123456789 

animals = %w(lions tigers bears) 
animals. each {|kind| print kind} 

Lionstigersbears 

( ‘a’ .. ’c’ ). each {|ch| print ch} abc 
n=0 ; max= 7 
n.upto(max) {|num| print num} 

01234567 

Class  
class Person 
 def initialize(fname, lname) 
  @fname = fname 
  @lname = lname 
 end 
end 
person = Person. new( “Augustus” , ”Bondi” ) 
puts person 
puts “Dynamically extended version:” 
class Person 
 def to_s 
  “Person: #@fname #@lname” 
 end 
end 
puts person 

#<Person:0x276e1a0> 
Dynamically extended version: 
Person: Augustus Bondi 

Subclass  
class Employee < Person 
 def initialize(fname, lname, position) 
  super (fname,lname) 
  @position = position 
 end 
 def to_s 
  super + “, #@position” 
 end 
end 
employee = Employee. new( “Augustus” , ”Bondi” , ”CFO” ) 
print employee 

Person: Augustus Bondi, CFO 

class HyHo 
 def string 
  “I am a string” 
 end 
end 
q = HyHo. new 
class <<q 
 def hoho 
  x = “haha”; y = “mumu” 
 end 
 def string 
  „Jetz bin ich en string“ 
 end 
end 
p = HyHo. new 

# nur q wird erweitert  
Jetz bin ich en string # q.string 
I am a string # p.string 
mumu # q.hoho 

Accessoren (Getter/Setter) / Operatoren  
class Employee < Person 
attr_writer :position 
attr_reader :fname , :lname 
… 

# setter für position 
# getter für fname und lname  

class Pong 
 attr_accessor :quark 
 def initialize (val= 0) 
  @quark = val 
 end 
 def to_s 
  @quark .to_s 
 end 
end 
b = Pong. new( 2) 
puts b 
b.quark = 0 
puts b  

# getter/setter für quark  
2 
0 
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Accessoren mit Instanzvariablen  
class Coordinate 
 def x=(newx) # using operator notation 
  @x = newx 
 end 
 def x 
  @x 
 end 
end 
c = Coordinate.new 
c.x = 42; puts c.x  

42 

A = Pong. new 
# dynamisch Erweitern: + Operator 
class Pong 
 def +(elem) 
  Pong. new( @quark + elem.quark) 
 end 
end 
puts a 
a.quark = 34 
b.quark = a.quark 
puts (a+b)  

0 
68 
# Benutzt überschriebenen + Operator 
# von Pong  

Exceptions  
class A < Exception 
end 
class B < Exception 
end 
class BuzzWordBanner 
 attr_accessor :val 
 def initialize 
  @val = [] 
 end 
 def add(val) 
  case val 
  when “Arsch” : 
  raise A 
  when “Trottel” : 
  raise B 
  else 
   @val <<(val) 
  end 
 end 
end 
worte = BuzzWordBanner. new 
wortarray = %w{Liebe Arsch Regenbogen Trottel} 
for wort in wortarray 
 begin 
  worte.add(wort) 
 rescue A => e 
  puts „A-Exception abgefangen: „+wort 
 rescue B => e 
  puts „B-Exception abgefangen: „+wort 

A-Exception abgefangen: Arsch 
B-Exception abgefangen: Trottel 

Beispiel Regex  
def checkDate(a) # besser /(Mon|Die|Mit..) 
re= /\w{3}\s\w{3}\s\d{2}\s[0-2][0-9](:[0-5][0-9]){2}\t\ d{4}/ 
if a=~re 
 puts( “match” ) 
else 
 puts( “no match” ) 
end 
end 
zeit= ”Mon May 22 22:22:01 2006” 
zeit2= “Mon May 22 223:22:01 2006“ 
checkDate(zeit) 
checkDate(zeit2) 
def checkFloat(a) 
 re= /[-+]?\d+(\.|e[+-])\d*/ 
 if a=~re 
  puts( “match” ) 
 else 
  puts( “no match” ) 
 end 
end  

match 
no match 

Blöcke und Yield  
class BlockExample 
 def m1(&b) 
  b.call( 42) # gibt dem aufgerufenem Block „b“ die Zahl 
  42 als Parameter mit 
  #Rückgabewert: letzte Expression des Blocks { |ar g1| 

puts „Blockaufrufe testen: call 
und yield, geben jeweils letze 
Expression des Blocks zurück“ 
be = BlockExample. new 
be.m1 { |arg1| p arg1+ 23 } 
puts “Second statement” 
be.m2 { p “Hi” } 
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p 
  arg1 } ist arg1 -> also 42 
 end 
 def m2 
  if block_given? then yield 
  end 
 end 
end  

Blockaufrufe testen: call und 
yield, geben jeweils letze 
Expression des Blocks zurück 
65 
Second statement 
„Hi“ 

Lambda  
def m(l) 
 puts l.call # führt Proc Objekt aus 
end 
def n(s) 
 name = “name” 
 lambda {name + “[#{s}]” } # liefert Proc Object 
end 
a = n( “1” ) # a ist Proc Objekt 
m(a) # Aufruf des Proc Objekts (call) 
test = lambda { |x| puts x } 
test.call( 3);  

name[1] 
3 

Modules (aka Libraries/nicht instanzierbare Klassen  -> M.div(5,2) static 
z.B.) 
require “Singleton” 
class Klass 
include Singleton # Alternative: K.extend(Singleton ) 
# ... 
End 

a, b = Klass.instance, 
Klass.instance 
a == b # => true 
a.new # raises NoMethodError 
undefined method ‘new’ for 
#<Klass:0x27682b4> 
(NoMethodError)  

Threads  
require “Monitor” 
class Counter 
 include MonitorMixin 
 attr_reader :count 
 def initialize 
  @count = 0 
 super 
 end 
 def tick 
  synchronize { @count += 1 } 
 end 
end  

c = Counter. new; 
t1 = Thread. new{ 10000 .times { 
c.tick } } 
t2 = Thread. new{ 10000 .times { 
c.tick } } 
t1.join 
t2.join 
puts c.count 
20000 

Files  
ARGV.each { |file| 
puts “Filename “ + file + ”: “ 
File.read(file).each_line { |s| 
if s =~ /^\s*#include\s*[”<]([^”>]+)[”>]/ 
 puts $1 
end 
} 
puts „“ 
}  

# bei Aufruf mit ruby test.rb * 
# listet es alle Dateien auf 
# und gibt #include-Files aus 

# ARGF und File.open  
s=”” 
File.open(ARGV[ 0]) do |file| 
file.each_line {|l| s = s + l.delete( “\n” ) + “ “ } 
end 
puts s 
s=”” 
ARGF.each { |l| 
s = s + l.delete( “a\n” ) + “ “ # entfernt a 
} 
puts s  

# ruby test.rb *.txt 
# mit test.txt: 
abcd 
bcda 
cdab 
dabc 
# Newline gelöscht 
abcd bcda cdab dabc 
# Newline und a gelöscht 
bcd bcd cdb dbc 

Schreiben/Lesen  
file = File.new(“testfile”,”w+”) 
loop do 
line = gets 
break if line =~ /^end/ 
file.puts(line) 
end 
file.close 
puts File.size(“testfile”) 
file = File.open(“testfile”,”r”) 
while (line = file.gets) 
puts line 
file.close  

Von Std-Input: 
puts “Enter your name” 
line = gets 
putc line printf(“%x”,15); # Hex 15 -> 
F 

Dir[ 'test.java' ].each  do |d| 
    next unless  File.file?(d) 
    data = File.readlines(d) 
    for  i  in  0 ..data.length 
        puts data[i]  if  data[i] =~  /^import\D*;$/  
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    end  
end  
Dir[ 'test.java' ].each  do  |d| 
    next unless  File.file?(d) 
    data = File.readlines(d) 
    for  i  in  0 ..data.length 
        puts data[i]  if  data[i] =~  /^package\D*;$/  
    end  
end  
class  Zahlenformat 
  def  checkFormat(zahl) 
    if  zahl =~  /^([0-9]*\.[0-9]*|[0-9]+[e]+(\+|\-)[0-
9]+|[0-9]*\.[0-9]+[e](\+|\-)?[0-9]+)$/  
      then  
      puts  "yes"  
    else  
      puts  "no"  
    end  
  end  
end  

#should be Yes  
Zahlenformat.new.checkFormat( "0.1" ) 
Zahlenformat.new.checkFormat( "7e-1" ) 
Zahlenformat.new.checkFormat( "1.88e+3" ) 
Zahlenformat.new.checkFormat( ".314e1" ) 
##should be No  
Zahlenformat.new.checkFormat( "0.a" ) 
Zahlenformat.new.checkFormat( "e1" ) 
Zahlenformat.new.checkFormat( "1e+-1" ) 
Zahlenformat.new.checkFormat( "1e" ) 
Zahlenformat.new.checkFormat( "7e1" ) 

class  EmailReader 
 
  @@arr  = [] 
 
  def  readLines(filename) 
    #File.open(filename) do |file|  
      #file.each {|line| @@arr.push(line) }  
    #end  
    @@arr  = IO. readlines (filename) 
    @@arr .collect! { |s| s.split } 
    p  @@arr 
  end  
end  
 
mail=EmailReader.new() 
mail.readLines( "mail2" )  

class  Count 
@@h= Hash.new() 
def  countWords(filename) 
  if (filename=~ /^$/ ) 
        then  
                filename= "testfile"  
        end  
  arr = IO.readlines(filename) 
  arr.each{|word| fillHash(word)} 
  @@h.each{|key, value| print key, " is 
" , value, "\n"  } 
end  
def  fillHash(word) 
  if (word=~ /^\w\w\w*/ ) 
  then  
    if ( @@h.has_key?(word)) 
    then  
      @@h [word]+= 1 
    else  
      @@h .store(word, 1) 
    end  
  end  
end  
end  
i =Count.new() 
i.countWords( "testfile" )  

� �
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. Match any character 
| An OR operator, match either the sequence before or after this 
( ) Start and end a subsequence (grouping) 
[ ] Start and end a character class 
{ } Match intervals: 

{a,b}: Match at least a characters, at most b. 
{a,}: Match at least a characters and more. 
{a}: Match exactly a characters.  

\ Escape character 
^ Match the beginning of a line. When used at the b eginning of a character 

class, negates it. 
$ Match the end of a line 
+ Match one or more times ({1,}) 
+? Match one or more times ({1,}) (Non greedy: matc h the smallest pattern) 
* Matches zero ore more ({0,}) 
*? Matches zero ore more ({0,}) (Non greedy: match the smallest pattern) 
? Match zero or one time ({0,1}) 

)����� � 
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[0-9] \d Decimal digit character 
[^0-9] \D Not a decimal digit character 
[\s\t\r\n\f] \s Whitespace character 
[^\s\t\r\n\f] \S Not a whitespace character 
[A-Za-z0-9_] \w Word character (alpha, numeric, and  underscore) 
[^A-Za-z0-9_] \W Not a word character 
[:alnum:]  Alpha numeric ([A-Za-z0-9]) 
[:alpha:]  Uppercase and lowercase letters ([A-Za-z ]) 
[:blank:]  Blank or tab character 
[:space:]  Whitespace characters 
[:digit:]  Decimal digit characters 
[:lower:]  Lowercase letters ([a-z]) 
[:upper:]  Uppercase characters 
[:print:]  Any printable character, including space  
[:graph:]  Printable characters excluding space 
[:punct:]  Punctuation characters: any printable ch aracter excluding aplhanumeric or 

space 
[:cntrl]  Chontrol characters (0x00 to 0x1F and 0x7 F) 
[:xdigit:]  Hexadecimal digits ([0-9a-fA-F]) 
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/i Match everying case insensitive. 
/m Multiline mode: dot matches newlines, ^ and $ bo th match line starts and 

endings. 
/o Perform inline substitutions (#{variable}) only once on creation. Normal-

ly, the variable is inserted on every evaluation. 
/x Extended mode: whitespaces in the pattern are ig nored 
/[single character] Set the character encoding, cha racter should be one of 'neus': none, EUC, 

UTF-8 or SJIS. 

� �
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svn checkout 
checkt ein Repository vom Server aus und erstellt lokale 
Kopien aller Dateien. 

work> svn checkout svn://olio/sesame/trunk sesame 
A sesame/Month.txt 
A sesame/Number.txt 
A sesame/Day.txt 
Checked out revision 8. 

svn checkout 
Checkt die Revision 7 des angegebenen trunks aus.�

work> svn checkout -r 7 svn://olio/sesame/trunk old-sesame A 
old-sesame/Number.txt 
A old-sesame/Day.txt 
Checked out revision 7. 

svn info 
To figure out where 
a working copy came from, use the svn info command: 

work> svn info sesame 
Path: sesame // the sesame directory on the 
local 
URL: svn://olio/sesame/trunk //machine originally came 
from �  
Repository UUID: d6959e13-a0e3-0310-8d55-a8c2e0b5e323 
Revision: 34 
Node Kind: directory 
Schedule: normal 
Last Changed Author: mike 
Last Changed Rev: 7 
Last Changed Date: 2004-10-05 13:07:15 -0700 (Tue 5 Oct 
2004) 

�
Svn update 
Merged files vom server zum client, d.h. bringt die lokalen 
working-copies auf den neuesten (commiteten) stand 
SVN update Status-Abkürzungen: 
A: SVN hat eine Datei in die lokale working-copy hinzugefügt. 
U: SVN hat eine Datei aktualisiert 
D: SVN hat eine Datei lokal entfernt (weil sie auf dem 
Repository entfernt wurde) 
G: Gibt erfolgreiches Merging einer Datei an (Repository ��  
Client) 
C: Zeigt Konflikt an 

myproject> svn update 
myproject> #... resolve conflicts ... 
myproject> #... run tests ... 
myproject> svn commit -m “check in message” 
You can also specify one or more individual files or directories 
to update by naming them on the command line: 
main> svn update build.xml src/ test/ 
nach einem update wird einem der status mitgeteilt: 
aladdin> svn update 
U Number.txt // U -> Number.txt wurde upgedatet. 
Updated to revision 3.�

Svn propset 
Setzt ein SVN Property auf eine Datei�

sesame> svn propset checked-by “Mike Mason” Number.txt 
property ‘checked-by’ set on ‘Number.txt’ 

Svn move (rename) 
Rename wird durch move (copy, delete) realsiert. 

timelib> svn move Time.java Clock.java 
A Clock.java 
D Time.java 

Svn copy sesame> svn copy Number.txt Data.txt 
A Data.txt 
sesame> svn commit -m “Created example data file” 
Adding Data.txt 
Committed revision 24. 

�
Svn diff 
To remove the changes to Contacts.java that were 
made in revision 27, we use the svn merge command to back 
out the change:�

contacts> svn merge -r 27:26 Contacts.java�

Svn Head 
To get Subversion to compare your working copy against the 
latest revision in the repository. 
�  Die Ausgabe sieht ähnlich aus wie beim tortoise SVN, 
Zeilen die Clock.java gegenüber der Head revision zusätzlich 
hat sind mit einem + markiert. Solche die fehlen sind mit 
einem - versehen�

common> svn diff -r HEAD Clock.java 

�

Svn switch 
To switch your local working copy of the Sesame trunk to the 
1.0 release branch, run the following svn switch command: 
Subversion updates the files in the Sesame working copy so 
that they reflect the latest files in the release branch, in this 
case updating two Java files to reflect bug fixes made on the 
branch. 

�

work> cd sesame 
sesame> svn switch svn://olio/sesame/branches/RB-1.0 
U common/Clock.java 
U contacts/Contacts.java 
Updated to revision 36. 
�  wie bei SVN üblich werden nur “Differenzen” übertragen, 
dies dauert wesentlich kürzer als ein erneutes komplettes 
checkout des Release Branches. 

�
svn status 
The command can get information about the files in 
your working directory: 

�

proj> svn status 
? common/Calendar.java 
M contacts/Contacts.java�

�
�
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!path U:\desktop\BeispielProjekt\classes 
!|U14A2| 
|days rented|regular price?|childrens price?|new re lease price?| 
|1|2|1.5|3| 
… 
!|fit.ActionFixture| 
|start|U14A3| 
|enter| title |Star Wars| 
|enter| movietype |new release| 
|press| createMovie | 
… 
|check|currentCustomer|David| 

�

�  ����� �
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�� �)�����/	����	����	�

�����	��	���
�
�  ��
�� �)�����/	����	����	�

�����	��	���
������	�:
��	����� *3�����
 
�� �����
���	�	
	�	��5	���

�

H�,�  )������;
=���
�
import fit. ColumnFixture; 
 
public class U14A2 extends ColumnFixture { 
 public int daysRented; 
 public double regularPrice(){ 
  Movie movie = new Movie(“Gone with the Wind”,Movi e.REGULAR); 
  return movie.getCharge(daysRented); 
 } 
 public double childrensPrice() { 
  Movie movie = new Movie(“Madagascar”,Movie.CHILDR ENS); 
  return movie.getCharge(daysRented); 
 } 
 public double newReleasePrice(){ 
  Movie movie = new Movie(“Star Wars”, Movie.NEW_RE LEASE); 
  return movie.getCharge(daysRented); 
 } 
} 

H�0�  ���
���;
=���
�
import java.util.HashMap; 
import java.util.Map; 
import fit.Fixture; 
 
public class U14A3 extends Fixture { 
 private String theTitle; 
 private int movietype; 
 private Movie movie; 
 
 public void title (String t){ theTitle=t;} 
 
 public void movietype (String type){ 
  if (type.equals(“children”)){ 
   movietype=Movie.CHILDRENS; 
  } else if (type.equals(“new release”)){ 
   movietype=Movie.NEW_RELEASE; 
  } else if (type.equals(“regular”)){ 
   movietype=Movie.REGULAR; 
  } 
 } 
 public void duration(int d){ 
  duration = d; 
 } 
 public void createMovie(){ 
  movie = new Movie(theTitle,movietype); 
  movies.put(theTitle,movie); 
 } 
 public String currentMovie(){ 
  return movie.getTitle(); 
 } 
} �
� �
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Die Beschreibung soll allgemein verständlich sein. Daher möglichst standardisiertes Mittel wählen (zb. UML) 
-  Architektur Dokumentation nicht aus sicht des Lesers schreiben 

�  Referenzierbarkeit wichtiger als Lesbarkeit 
�  Offene Punkte kennzeichnen, nicht weglassen! 
�  Wiederholungen vermeiden (DRY) �  Jede Information exakt an einem Ort! 
�  Gründe dokumentieren (Für/Wieder von Alternativen / Entscheidungen, Auswahlen usw.) 
�  Informationen aktuell halten. 
�  Angemessen sparsam dokumentieren 
�  Zweck-Erreichung kontrollieren (review for Fitness of purpose) 
�  An Standards halten 
�  Mehrdeutigkeit vermeiden (�  jedes Kästchen und jede Linie erklären�  ) 
�  Zuerst spezifische Ziele festlegen 

Zielgruppe bestimmen und deren Informationsbedarf erklären �  unterschiedliche Sichtweisen 
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