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Motivation

Verbesserung der Wiederverwendung von Klassen / 
Systemen:

Oft lassen sich gewisse Anforderungen nicht in 
eigene Klassen kapseln.
 Klassen an Einsatzkontext gebunden!



Wie soll das erreicht werden?

Trennung von Belangen auf Implementierungsebene:

 Auslagern von aspektspezifischen Anweisungen



AOP = Aspect-Oriented 
Programming

● Ansatz zum Erkennen und Abtrennen von 
Anliegen / Aspekten

● Erlaubt verschieden Anliegen in existierende 
Anwendungen zu weben

● Anliegen stellen für gewöhnlich einen 
Querschnitt (crosscut) zur objekt-orientierten 
Struktur dar.



AOP und Komponenten

Aspekte

Komponenten



AOP und Komponenten

Use Case:

Komponenten:



AOP und Code

class Book {
private BookID id;
private PostScript ps;
private UserID borrower;

public Book(String t, String a,
String i, PostScript p) {

id = new BookID(t,a,i);
ps = p;

}

public UserID get_borrower() {return borrower;}
public void set_borrower( UserID u) {borrower = u;}
public PostScript get_ps () { return ps; }
public BookID get_bid() { return id; }

}

class BookID {
private String title;
private String author;
private String isbn;

public BookID (String t, String a, String i) {
title = t;
author = a;
isbn = i;

}
public String get_title() {return title;}

}

class User {   
private UserID id;
Library theLibrary;
Printer thePrinter;

public User(String n) { id = new UserID(n); }

public boolean getBook (String title) {
BookID aBook=null;
try{

aBook = theLibrary. getBook (id, title);
} catch ( RemoteException e) {}
try {

thePrinter .print(id, aBook);
} catch ( RemoteException e) {}
return true;

}
public UserID get_uid () { return id; }

}

class UserID {   
private String name;

public UserID (String n) { name = n; }
public String get_name() { return name; }

}

interface LibraryInterface extends Remote {
public BookID getBook(UserID u, String title) throws RemoteException;

public PostScript getBookPS(BookID bid) throws RemoteException;
}

class Library extends UnicastRemoteObject implements LibraryInterface {
Hashtable books;
Library() throws RemoteException {

books = new Hashtable(100);
}
public BookID getBook(UserID u, String title) 
throws RemoteException {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. containsKey (title)) {

Book b = (Book)books.get(title);
System.out.println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b.get_bid();

}
}
return null;

}
public PostScript getBookPS(BookID bid)
throws RemoteException {

if (books. containsKey (bid.get_title())) {
Book b = (Book)books.get(bid.get_title());
if (b != null)

return b.get_ps();
}
return null;

}

}

interface PrinterInterface extends Remote {   
public boolean print (UserID u, BookID b)

throws RemoteException;
}

public class Printer extends UnicastRemoteObject
implements PrinterInterface {

private Vector jobs = new Vector(10, 10);
private Library theLibrary;

public Printer() throws RemoteException{}
public boolean print (UserID u, BookID b)

throws RemoteException{
PostScript ps=null;
try{
ps = theLibrary. getBookPS(b);

} catch ( RemoteException e) {}
Job newJob = new Job (ps, u);
return queue(newJob);

}
boolean queue(Job j) { 
//...
return true;
}

}

public class PrinterImpl {
String status = “Idle”
Vector jobs;
public PrinterImpl() {}
pubilc get_status() { return status }
public add_job(int j) {

jobs.add(j);
}

}

class Library  {
Hashtable books;
Library(){

books = new Hashtable (100);
}
public Book getBook (User u, String title) {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. containsKey (title)) {

Book b = (Book)books.get(title);
System.out. println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b;

}
}
return null;

}
}

class User {   
private String name;
Library theLibrary;
Printer the; Printer
public User(String n) { name = n; }

public boolean getBook (String title) {
Book aBook = theLibrary.getBook (this, title);
thePrinter .print(this,aBook);
return true;

}
}

class Book {
private String title;
private String author;
private String isbn;
private PostScript ps;
private User borrower;
public Book(String t, String a, String i, PostScript p) {
title = t;
author = a;
isbn = i;
ps = p;

}
public User get_borrower() {return borrower;}
public void set_borrower(User u) {borrower = u;}
public PostScript get_ps () { return ps; }

}

portal Printer {
void print(Book book) {

book: Book: {direct pages;}

}
portal Library {

Book find (String title){
return:

Book: {copy title, author,isbn;}
}

}

classes

aspects

class Book {
private BookID id;
private PostScript ps;
private UserID borrower;

public Book(String t, String a,
String i, PostScript p) {

id = new BookID(t,a,i);
ps = p;

}

public UserID get_borrower() {return borrower;}
public void set_borrower( UserID u) {borrower = u;}
public PostScript get_ps () { return ps; }
public BookID get_bid() { return id; }

}

class BookID {
private String title;
private String author;
private String isbn;

public BookID (String t, String a, String i) {
title = t;
author = a;
isbn = i;

}
public String get_title() {return title;}

}

class User {   
private UserID id;
Library theLibrary;
Printer thePrinter;

public User(String n) { id = new UserID(n); }

public boolean getBook (String title) {
BookID aBook=null;
try{

aBook = theLibrary. getBook (id, title);
} catch ( RemoteException e) {}
try {

thePrinter .print(id, aBook);
} catch ( RemoteException e) {}
return true;

}
public UserID get_uid () { return id; }

}

class UserID {   
private String name;

public UserID (String n) { name = n; }
public String get_name() { return name; }

}

interface LibraryInterface extends Remote {
public BookID getBook(UserID u, String title) throws RemoteException;

public PostScript getBookPS(BookID bid) throws RemoteException;
}

class Library extends UnicastRemoteObject implements LibraryInterface {
Hashtable books;
Library() throws RemoteException {

books = new Hashtable(100);
}
public BookID getBook(UserID u, String title) 
throws RemoteException {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. containsKey (title)) {

Book b = (Book)books.get(title);
System.out.println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b.get_bid();

}
}
return null;

}
public PostScript getBookPS(BookID bid)
throws RemoteException {

if (books. containsKey (bid.get_title())) {
Book b = (Book)books.get(bid.get_title());
if (b != null)

return b.get_ps();
}
return null;

}

}

interface PrinterInterface extends Remote {   
public boolean print (UserID u, BookID b)

throws RemoteException;
}

public class Printer extends UnicastRemoteObject
implements PrinterInterface {

private Vector jobs = new Vector(10, 10);
private Library theLibrary;

public Printer() throws RemoteException{}
public boolean print (UserID u, BookID b)

throws RemoteException{
PostScript ps=null;
try{
ps = theLibrary. getBookPS(b);

} catch ( RemoteException e) {}
Job newJob = new Job (ps, u);
return queue(newJob);

}
boolean queue(Job j) { 
//...
return true;
}

}

class Book {
private BookID id;
private PostScript ps;
private UserID borrower;

public Book(String t, String a,
String i, PostScript p) {

id = new BookID(t,a,i);
ps = p;

}

public UserID get_borrower() {return borrower;}
public void set_borrower( UserID u) {borrower = u;}
public PostScript get_ps () { return ps; }
public BookID get_bid() { return id; }

}

class BookID {
private String title;
private String author;
private String isbn;

public BookID (String t, String a, String i) {
title = t;
author = a;
isbn = i;

}
public String get_title() {return title;}

}

class User {   
private UserID id;
Library theLibrary;
Printer thePrinter;

public User(String n) { id = new UserID(n); }

public boolean getBook (String title) {
BookID aBook=null;
try{

aBook = theLibrary. getBook (id, title);
} catch ( RemoteException e) {}
try {

thePrinter .print(id, aBook);
} catch ( RemoteException e) {}
return true;

}
public UserID get_uid () { return id; }

}

class UserID {   
private String name;

public UserID (String n) { name = n; }
public String get_name() { return name; }

}

interface LibraryInterface extends Remote {
public BookID getBook(UserID u, String title) throws RemoteException;

public PostScript getBookPS(BookID bid) throws RemoteException;
}

class Library extends UnicastRemoteObject implements LibraryInterface {
Hashtable books;
Library() throws RemoteException {

books = new Hashtable(100);
}
public BookID getBook(UserID u, String title) 
throws RemoteException {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. containsKey (title)) {

Book b = (Book)books.get(title);
System.out.println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b.get_bid();

}
}
return null;

}
public PostScript getBookPS(BookID bid)
throws RemoteException {

if (books. containsKey (bid.get_title())) {
Book b = (Book)books.get(bid.get_title());
if (b != null)

return b.get_ps();
}
return null;

}

}

interface PrinterInterface extends Remote {   
public boolean print (UserID u, BookID b)

throws RemoteException;
}

public class Printer extends UnicastRemoteObject
implements PrinterInterface {

private Vector jobs = new Vector(10, 10);
private Library theLibrary;

public Printer() throws RemoteException{}
public boolean print (UserID u, BookID b)

throws RemoteException{
PostScript ps=null;
try{
ps = theLibrary. getBookPS(b);

} catch ( RemoteException e) {}
Job newJob = new Job (ps, u);
return queue(newJob);

}
boolean queue(Job j) { 
//...
return true;
}

}

public class PrinterImpl {
String status = “Idle”
Vector jobs;
public PrinterImpl() {}
pubilc get_status() { return status }
public add_job(int j) {

jobs.add(j);
}

}

class Library  {
Hashtable books;
Library(){

books = new Hashtable (100);
}
public Book getBook (User u, String title) {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. containsKey (title)) {

Book b = (Book)books.get(title);
System.out. println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b;

}
}
return null;

}
}

class User {   
private String name;
Library theLibrary;
Printer the; Printer
public User(String n) { name = n; }

public boolean getBook (String title) {
Book aBook = theLibrary.getBook (this, title);
thePrinter .print(this,aBook);
return true;

}
}

class Book {
private String title;
private String author;
private String isbn;
private PostScript ps;
private User borrower;
public Book(String t, String a, String i, PostScript p) {
title = t;
author = a;
isbn = i;
ps = p;

}
public User get_borrower() {return borrower;}
public void set_borrower(User u) {borrower = u;}
public PostScript get_ps () { return ps; }

}

portal Printer {
void print(Book book) {

book: Book: {direct pages;}

}
portal Library {

Book find (String title){
return:

Book: {copy title, author,isbn;}
}

}

classes

aspects

public class PrinterImpl {
String status = “Idle”
Vector jobs;
public PrinterImpl() {}
pubilc get_status() { return status }
public add_job(int j) {

jobs.add(j);
}

}

class Library  {
Hashtable books;
Library(){

books = new Hashtable (100);
}
public Book getBook (User u, String title) {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. ContainsKey (title)) {

Book b = (Book)books.get(title);
System.out. println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b;

}
}
return null;

}
}

class User {   
private String name;
Library theLibrary;
Printer the; Printer
public User(String n) { name = n; }

public boolean getBook (String title) {
Book aBook = theLibrary.getBook (this, title);
thePrinter .print(this,aBook);
return true;

}
}

class Book {
private String title;
private String author;
private String isbn;
private PostScript ps;
private User borrower;
public Book(String t, String a, String i, PostScript p) {
title = t;
author = a;
isbn = i;
ps = p;

}
public User get_borrower() {return borrower;}
public void set_borrower(User u) {borrower = u;}
public PostScript get_ps () { return ps; }

}

portal Printer {
void print(Book book) {

book: Book: {direct pages;}

}
portal Library {

Book find (String title){
return:

Book: {copy title, author,isbn;}
}

}

Klassen

Aspekte



Codebeispiel 1

:
System.out.println("foo called");
Helper.foo(n/3);

:

:
System.out.println("foo called");
Helper.foo(i+j+k);

:
:

System.out.println("foo called");
Helper.foo(x);

:

:
System.out.println("foo called");
Helper.foo(n/3);

:

:
System.out.println("foo called");
Helper.foo(i+j+k);

:
:

System.out.println("foo called");
Helper.foo(x);

:

class Helper {
:

public static void foo(int n) {

…
}

:
}

Problem: Vor jedem Aufruf von „foo“, erfolgt ein lokaler Aufruf



Codebeispiel 1 – Lösung

:
System.out.println("foo called");
Helper.foo(…);

:

:
System.out.println("foo called");
Helper.foo(…);

:
:

System.out.println("foo called");
Helper.foo(…);

:

:
System.out.println("foo called");
Helper.foo(…);

:

:
System.out.println("foo called");
Helper.foo(…);

:
:

System.out.println("foo called");
Helper.foo(…);

:

class Helper {
:

public static void foo(int n) {

…
}

:
}

class Helper {
:

public static void foo(int n) {
System.out.println("foo called.");
…

}
:

}

:
Helper.foo(n/3);

:

:
Helper.foo(i+j+k);

:

:
Helper.foo(x);

:

class Helper {
:

public static void foo(int n) {
System.out.println("foo called.");
…

}
:

}

:
Helper.foo(n/3);

:

:
Helper.foo(i+j+k);

:

:
Helper.foo(x);

:

:
Helper.foo(n/3);

:

:
Helper.foo(i+j+k);

:

:
Helper.foo(x);

:

Die Prozedur kann sich darum kümmern



Codebeispiel 2

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()
refresh()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()
refresh()

FigureElement

moveBy(int, int)

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()
refresh()

Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()
refresh()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()
refresh()

Line

getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()
refresh()

FigureElement

moveBy(int, int)

FigureElement

, int)

Problem: Alle Unterklassen haben gleiche Methode



Codebeispiel 2 – Lösung

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()
refresh()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()
refresh()

FigureElement

moveBy(int, int)

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()
refresh()

Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()
refresh()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()
refresh()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()
refresh()

FigureElement

moveBy(int, int)

FigureElement

moveBy(int, int)

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()

FigureElement

moveBy(int, int)
refresh()

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()

FigureElement

moveBy(int, int)
refresh()

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()

Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()

FigureElement

moveBy(int, int)
refresh()

FigureElement

moveBy(int, int)
refresh()

 Vererbung kann das lösen



Codebeispiel 3

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()

FigureElement

moveBy(int, int)
refresh()

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()

Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()

FigureElement

moveBy(int, int)
refresh()

FigureElement

moveBy(int, int)
refresh()

Display.update();Problem: Alle markierten Methoden führen am Ende aus:



Codebeispiel 3 – Lösung

DisplayUpdating

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()

FigureElement

moveBy(int, int)
refresh()

DisplayUpdatingDisplayUpdating

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()

FigureElement

moveBy(int, int)
refresh()

2Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()

Point

getX()
getY()
setX(int)
setY(int)
moveBy(int, int)
draw()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()

Line

getP1()
getP2()
setP1(Point)
setP2(Point)
moveBy(int, int)
draw()

FigureElement

moveBy(int, int)
refresh()

FigureElement

moveBy(int, int)
refresh()

after(): call(void FigureElement+.set*(..))
|| call(void FigureElement.moveBy(int, int))

{
Display.update();

}

after(): call(void FigureElement+.set*(..))
|| call(void

FigureElement.moveBy(int, int))
{
Display.update();

}

 mit Hilfe von AOP



Crosscutting

● Statisch:
zu bereits 
existierenden Typen 
neue Operationen 
hinzufügen

● Dynamisch:
Aufruf von Apekten 
an definierten Stellen



dynamisches Crosscutting

Join points: z.B. Methodenaufruf, Feldzugriff, 
Klassen- / Objektinitialisierung

Pointcut = join points + [Rückgabewerte] + 
[Methoden] + [Parameter]

z.B.: receptions(void Point.setX(int)) 

Advice: wann(Parameter) : pointcuts { Code }



dynamisches Crosscutting – Bsp. 1

Pointcut moves():
receptions(void FigureElement.incrXY(int, int)) ||
receptions(void Line.setP1(Point)) ||
receptions(void Line.setP2(Point)) ||
receptions(void Point.setX(int)) ||
receptions(void Point.setY(int));

after(): moves() {
flag = true;

}



dynamisches Crosscutting – Bsp. 2

before(Point p, int nval):
receptions(void p.setX(nval)) {

System.out.println(“x value of ” + p +
“ will be set to ” + nval + “.”);

}



statische Crosscutting – Bsp.

public aspect CloneablePoint {
declare parents: Point implements Cloneable;

public Object Point.clone() throws
CloneNotSupportedException {
// we choose to bring all fields up to 
//date before cloning.
makeRectangular();
makePolar();
return super.clone();

   }
}



Aspekt Weber

class Book {
private BookID id;
private PostScript ps;
private UserID borrower;

public Book(String t, String a,
String i, PostScript p) {

id = new BookID(t,a,i);
ps = p;

}

public UserID get_borrower() {return borrower;}
public void set_borrower( UserID u) {borrower = u;}
public PostScript get_ps () { return ps; }
public BookID get_bid() { return id; }

}

class BookID {
private String title;
private String author;
private String isbn;

public BookID (String t, String a, String i) {
title = t;
author = a;
isbn = i;

}
public String get_title() {return title;}

}

class User {   
private UserID id;
Library theLibrary;
Printer thePrinter;

public User(String n) { id = new UserID(n); }

public boolean getBook (String title) {
BookID aBook=null;
try{

aBook = theLibrary.getBook (id, title);
} catch ( RemoteException e) {}
try {

thePrinter .print(id, aBook);
} catch ( RemoteException e) {}
return true;

}
public UserID get_uid () { return id; }

}

class UserID {   
private String name;

public UserID (String n) { name = n; }
public String get_name() { return name; }

}

interface LibraryInterface extends Remote {
public BookID getBook(UserID u, String title) throws RemoteException;

public PostScript getBookPS(BookID bid) throws RemoteException;
}

class Library extends UnicastRemoteObject implements LibraryInterface {
Hashtable books;
Library() throws RemoteException {

books = new Hashtable (100);
}
public BookID getBook(UserID u, String title) 
throws RemoteException {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. containsKey (title)) {

Book b = (Book)books.get(title);
System.out.println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b.get_bid();

}
}
return null;

}
public PostScript getBookPS(BookID bid)
throws RemoteException {

if (books. containsKey (bid.get_title())) {
Book b = (Book)books.get(bid.get_title());
if (b != null)
return b.get_ps();

}
return null;

}

}

interface PrinterInterface extends Remote {   
public boolean print (UserID u, BookID b)

throws RemoteException;
}

public class Printer extends UnicastRemoteObject
implements PrinterInterface {

private Vector jobs = new Vector(10, 10);
private Library theLibrary;

public Printer() throws RemoteException{}
public boolean print (UserID u, BookID b)

throws RemoteException{
PostScript ps=null;
try{

ps = theLibrary. getBookPS(b);
} catch ( RemoteException e) {}
Job newJob = new Job (ps, u);
return queue(newJob);

}
boolean queue(Job j) { 
//...
return true;
}

}

Aspekt 
Weber

public class PrinterImpl {
String status = “Idle”
Vector jobs;
public PrinterImpl () {}
pubilc get_status() { return status }
public add_job(int j) {

jobs.add(j);
}

}

class Library  {
Hashtable books;
Library(){

books = new Hashtable(100);
}
public Book getBook (User u, String title) {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. containsKey (title)) {

Book b = (Book)books.get(title);
System.out.println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b;

}
}
return null;

}
}

class User {   
private String name;
Library theLibrary;
Printer the; Printer
public User(String n) { name = n; }
public boolean getBook (String title) {
Book aBook = theLibrary.getBook (this, title);
thePrinter .print(this,aBook);
return true;

}
}

class Book {
private String title;
private String author;
private String isbn;
private PostScript ps;
private User borrower;
public Book(String t, String a, String i, PostScript p) {
title = t;
author = a;
isbn = i;
ps = p;

}
public User get_borrower() {return borrower;}
public void set_borrower(User u) {borrower = u;}
public PostScript get_ps () { return ps; }

}

portal Printer {
void print(Book book) {

book: Book: {direct pages;}

}
portal Library {

Book find (String title){
return:

Book: {copy title, author,isbn;}
}

}

classes

aspects

class Book {
private BookID id;
private PostScript ps;
private UserID borrower;

public Book(String t, String a,
String i, PostScript p) {

id = new BookID(t,a,i);
ps = p;

}

public UserID get_borrower() {return borrower;}
public void set_borrower( UserID u) {borrower = u;}
public PostScript get_ps () { return ps; }
public BookID get_bid() { return id; }

}

class BookID {
private String title;
private String author;
private String isbn;

public BookID (String t, String a, String i) {
title = t;
author = a;
isbn = i;

}
public String get_title() {return title;}

}

class User {   
private UserID id;
Library theLibrary;
Printer thePrinter;

public User(String n) { id = new UserID(n); }

public boolean getBook (String title) {
BookID aBook=null;
try{

aBook = theLibrary.getBook (id, title);
} catch ( RemoteException e) {}
try {

thePrinter .print(id, aBook);
} catch ( RemoteException e) {}
return true;

}
public UserID get_uid () { return id; }

}

class UserID {   
private String name;

public UserID (String n) { name = n; }
public String get_name() { return name; }

}

interface LibraryInterface extends Remote {
public BookID getBook(UserID u, String title) throws RemoteException;

public PostScript getBookPS(BookID bid) throws RemoteException;
}

class Library extends UnicastRemoteObject implements LibraryInterface {
Hashtable books;
Library() throws RemoteException {

books = new Hashtable (100);
}
public BookID getBook(UserID u, String title) 
throws RemoteException {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. containsKey (title)) {

Book b = (Book)books.get(title);
System.out.println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b.get_bid();

}
}
return null;

}
public PostScript getBookPS(BookID bid)
throws RemoteException {

if (books. containsKey (bid.get_title())) {
Book b = (Book)books.get(bid.get_title());
if (b != null)
return b.get_ps();

}
return null;

}

}

interface PrinterInterface extends Remote {   
public boolean print (UserID u, BookID b)

throws RemoteException;
}

public class Printer extends UnicastRemoteObject
implements PrinterInterface {

private Vector jobs = new Vector(10, 10);
private Library theLibrary;

public Printer() throws RemoteException{}
public boolean print (UserID u, BookID b)

throws RemoteException{
PostScript ps=null;
try{

ps = theLibrary. getBookPS(b);
} catch ( RemoteException e) {}
Job newJob = new Job (ps, u);
return queue(newJob);

}
boolean queue(Job j) { 
//...
return true;
}

}

class Book {
private BookID id;
private PostScript ps;
private UserID borrower;

public Book(String t, String a,
String i, PostScript p) {

id = new BookID(t,a,i);
ps = p;

}

public UserID get_borrower() {return borrower;}
public void set_borrower( UserID u) {borrower = u;}
public PostScript get_ps () { return ps; }
public BookID get_bid() { return id; }

}

class BookID {
private String title;
private String author;
private String isbn;

public BookID (String t, String a, String i) {
title = t;
author = a;
isbn = i;

}
public String get_title() {return title;}

}

class User {   
private UserID id;
Library theLibrary;
Printer thePrinter;

public User(String n) { id = new UserID(n); }

public boolean getBook (String title) {
BookID aBook=null;
try{

aBook = theLibrary.getBook (id, title);
} catch ( RemoteException e) {}
try {

thePrinter .print(id, aBook);
} catch ( RemoteException e) {}
return true;

}
public UserID get_uid () { return id; }

}

class UserID {   
private String name;

public UserID (String n) { name = n; }
public String get_name() { return name; }

}

interface LibraryInterface extends Remote {
public BookID getBook(UserID u, String title) throws RemoteException;

public PostScript getBookPS(BookID bid) throws RemoteException;
}

class Library extends UnicastRemoteObject implements LibraryInterface {
Hashtable books;
Library() throws RemoteException {

books = new Hashtable (100);
}
public BookID getBook(UserID u, String title) 
throws RemoteException {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. containsKey (title)) {

Book b = (Book)books.get(title);
System.out.println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b.get_bid();

}
}
return null;

}
public PostScript getBookPS(BookID bid)
throws RemoteException {

if (books. containsKey (bid.get_title())) {
Book b = (Book)books.get(bid.get_title());
if (b != null)
return b.get_ps();

}
return null;

}

}

interface PrinterInterface extends Remote {   
public boolean print (UserID u, BookID b)

throws RemoteException;
}

public class Printer extends UnicastRemoteObject
implements PrinterInterface {

private Vector jobs = new Vector(10, 10);
private Library theLibrary;

public Printer() throws RemoteException{}
public boolean print (UserID u, BookID b)

throws RemoteException{
PostScript ps=null;
try{

ps = theLibrary. getBookPS(b);
} catch ( RemoteException e) {}
Job newJob = new Job (ps, u);
return queue(newJob);

}
boolean queue(Job j) { 
//...
return true;
}

}

public class PrinterImpl {
String status = “Idle”
Vector jobs;
public PrinterImpl () {}
pubilc get_status() { return status }
public add_job(int j) {

jobs.add(j);
}

}

class Library  {
Hashtable books;
Library(){

books = new Hashtable(100);
}
public Book getBook (User u, String title) {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. containsKey (title)) {

Book b = (Book)books.get(title);
System.out.println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b;

}
}
return null;

}
}

class User {   
private String name;
Library theLibrary;
Printer the; Printer
public User(String n) { name = n; }
public boolean getBook (String title) {
Book aBook = theLibrary.getBook (this, title);
thePrinter .print(this,aBook);
return true;

}
}

class Book {
private String title;
private String author;
private String isbn;
private PostScript ps;
private User borrower;
public Book(String t, String a, String i, PostScript p) {
title = t;
author = a;
isbn = i;
ps = p;

}
public User get_borrower() {return borrower;}
public void set_borrower(User u) {borrower = u;}
public PostScript get_ps () { return ps; }

}

portal Printer {
void print(Book book) {

book: Book: {direct pages;}

}
portal Library {

Book find (String title){
return:

Book: {copy title, author,isbn;}
}

}

classes

aspects

public class PrinterImpl {
String status = “Idle”
Vector jobs;
public PrinterImpl () {}
pubilc get_status() { return status }
public add_job(int j) {

jobs.add(j);
}

}

class Library  {
Hashtable books;
Library(){

books = new Hashtable(100);
}
public Book getBook (User u, String title) {

System.out. println ("REQUEST TO GET BOOK " + title);
if(books. containsKey (title)) {

Book b = (Book)books.get(title);
System.out.println("getBook : Found it:" + b);
if (b != null) {

if (b.get_borrower() == null)
b.set_borrower(u);
return b;

}
}
return null;

}
}

class User {   
private String name;
Library theLibrary;
Printer the; Printer
public User(String n) { name = n; }
public boolean getBook (String title) {
Book aBook = theLibrary.getBook (this, title);
thePrinter .print(this,aBook);
return true;

}
}

class Book {
private String title;
private String author;
private String isbn;
private PostScript ps;
private User borrower;
public Book(String t, String a, String i, PostScript p) {
title = t;
author = a;
isbn = i;
ps = p;

}
public User get_borrower() {return borrower;}
public void set_borrower(User u) {borrower = u;}
public PostScript get_ps () { return ps; }

}

portal Printer {
void print(Book book) {

book: Book: {direct pages;}

}
portal Library {

Book find (String title){
return:

Book: {copy title, author,isbn;}
}

}

Klassen

Aspekte



Aspekt weben: Arten

● Statisch ● Dynamisch

Durch Präprozessor 
oder Compiler

Zur Laufzeit

☹ mehr Speicherverbrauch ☹ Laufzeitumgebung verbraucht 
Speicher und CPU-Zeit
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