OODS Tutorial 6

© 2000/2001 Michael Golm Universität Erlangen Nürnberg, Institut für Informatik 4

Homework Assignment #5: Client/Server (Due November 30, 2000 9:30) 25 points

The purpose of this assignment is to extend the drawing editor from assignment #4 (/proj/

i4oods/pub/assignment4) so that the user can workwithone drawingno matter ifhe stops

the editorand starts itagain oruses the editorfroma differenthost. Youwilluse streams and sockets in this assignment.

Tomake the drawingaccessible fromdifferenthosts we splitthe drawingeditorintoa server part and a clientpart. The server maintains the data of the drawing.The clientdisplays the drawing. Wheneverthe user modifiesthe drawingthe clientinformsthe server about the modification.Ifthe clientterminates and isrestarted later,perhaps on a differenthost, the clientconnects tothe same server and the user can continue modifying the drawing. Duringthe followingsubtasks we willguide you through the process of writingthe client/server drawing editor.

a) Toprepare the drawingeditorto be splitintoa clientpart and a server part restructure the program accordingto the model-view-controllerdesign pattern. The modelshould be implemented in a class DrawingModel and contain the following methods: - void addShape(Shape shape) add shape to the drawing - Shape[] findShapes(int x, int y) find all shapes that are located at (x,y) - void removeShape(Shape shape) remove shape from the drawing - void moveShape(Shape shape, int x, int y) move shape shape to (x,y) The viewand the controllerparts (=the user interface)stay inthe class DrawingEditor and

DrawingSheet.

Toremove a shape at position(x,y)the DrawingEditor should firstcallfindShape(x,y) and then removeShape(). Youcan implementthe removeShape() method by comparing the references in the array with the reference that is passed as a parameter. Use the observer example from/proj/i4oods/pub/assignment5/observer to implement the repaint mechanism.

b) Separate all classes into an editor package, an editor.client package, and an edi-

tor.server package. The editor.client package should contain all classes that are

needed onlyby the client.The editor.server package should contain allclasses that are needed onlyby the server. The editor package should contain allclasses that are needed by the server as well as by the client. The server waitsfora connectionat portx, where xshould be youruser ID(findout youruser IDwith/usr/bin/id). Youcan directlyuse the port number in the code. When the client starts up, itopens a connectionto the server that endures throughoutthe wholelifetimeofthe client.Ifsomethinggoes wrongduringthe interactionwiththe client,the server closes the connectionand gets ready to accept the next connection.The server has onlyone clientconnection open at a time. Ifan exception is thrownwhen using this connection, the connection is closed and the server is ready to accept the next client connection. The client/serveroperationworksas follows:Wheneverthe clientmodifiesthe drawing,ittells the server about the modification.The clientcan performtwodifferentkindsofmodifications. Itcan modifyone shape, e.g. bymovingthe shape. Butitcan also modifythe shape array, for example by adding or deleting shapes. Create a newclass DrawingModelProxy that providesthe same interfaceas the Drawing-

Model. DrawingModelProxy should open a socket to the server and forwardallmodifica-

tionsofthe modeltothe server. The server class shouldbe calledServer and containa main

OODS Tutorial 7

© 2000/2001 Michael Golm Universität Erlangen Nürnberg, Institut für Informatik 4 method to start the server. DrawingModelProxy uses an ObjectStream to transmitRe-

quest objects to the server. The server receives these Request objects and invokes their
perform() method. Youfindthe definitionofthese request objects in/proj/i4oods/pub/
assignment5/editor.

As a first step, informthe server about the creation of new shapes by implementingthe

addShape() method inthe DrawingModelProxy. Don’tforgettoimplementthe repaintno-

tification. To check the correct workingof your server, log operations, likeconnection establishing or adding, deleting, or updating shapes, to the standard output.

c) Now you are going to implement moveShape(). Your drawing editor needs to reference shapes (forexample to move them or to delete them). Object references can not be shared between differentJava machines, therefore youneed a unique identifier(ID)forevery shape. For this purpose implement a new method in the Shape class: boolean isIdenti-

cal(Shape s). Each shape should get a new instance variable id, whichis used in the
isIdentical method. You must ensure that each shape of the DrawingModel has a

unique value in itsid variable. Informthe server about the changed state of the shape after a move operation. Performthe moveat clientside and transmitthe newstate ofthe shape tothe server usingan UpdateRe-

quest. The server receives a Shape object withthe updated state. Ithas to findthe corre-

sponding shape in the array and copy the state of the received shape into the shape that it found in the array. Adda method updateShape(Shape s) to the DrawingModel and a method copyFrom(Shape s) to the Shape class.

d) ImplementremoveShape().

The following information could help you writing the client/server application:

• Use buffered streams fornetworkcommunicationand don’tforget to flushthe output stream ifyou want the data to be written out.

• An object stream transmits the state of an object only once. Then only a symbolic reference is transmitted. To transmit the changed object state you can either writea clone of the object to the stream (using the clone() method) or call thereset() method of the object stream.

• Ifan exceptionoccurs inan AWTevent handler youcannot pass the exceptionto the invoker,so you have to handle it. Terminate the client if an exception cannot be handled.

• Remember that you have to invoke the Java interpreter with the fullyqualifiedclass name, i.e.

package name "." class name (e.g. java client.DrawingEditor). The same applies to

Class.forName().

Please remember that you have to hand in your solution using the handin program (/proj/i4oods/pub/handin assignment5).