OODS Tutorial 9

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

Homework Assignment #7: Object Request Broker (Due Jan. 11,20019:30) 25points

The purpose ofthisassignment is toimplementan ObjectRequest Broker.The architectureofthe ORB was explained in the tutorial. To make this project a bit easier, we provide the stub/skeleton generator in /proj/i4oods/

pub/assignment7/stubgen. The stub/skeleton generator must be invokedwiththe implemen-

tation class of the remote object as the first parameter, e.g.

java stubgen.StubGen test.AccountImpl.

a) Writethe ObjectStore class. Use the file/proj/i4oods/pub/assignment7/orb/Ob-

jectStore.java as a starting point. Test the class using a small test program.

b) In this subtask we implementthe request handlingof the ORB.We willimplementthe reply handling in subtask (c). Implementthe Broker and the Request class. The Brokerclass should containa method

public int exportObject(Object obj) throws AlreadyRegisteredException

that registers an object as a remote object (using the ObjectStore) and returns the object ID.The constructor of Broker should create a new thread that waits forRequest objects whichare deliveredviaa DatagramPacket. Use youruser IDas a portnumber forthe Da-

tagramSocket.

The Request class must contain the following methods:

void process() throws Exception: called by the server in a separate thread to

execute the request

Object send() throws Exception: called by the clientto send the request to the

server and receive the reply; blocks until a reply is received Arequest must containat least the objectID,the method ID,and the parameter array. These attributes are initialized by the constructor

public Request(ClientContext cctx, int oid, int mid, Object[]
parameters)

The ClientContext instance contains informationthat is needed by methods that are called at client side, e.g. the send() method. Ifyour implementationof the process() method needs additionalinformation,you coulduse a similarmechanism at server side, e.g. a ServerContext object. Butnotice that you can not initializethe ServerContext attribute witha constructor, because Request objects are created at client side and transferred to the server by an ObjectStream. In this subtask you can assume that Datagrams are delivered reliable and in FIFO order. Test your classes withtest.Server and test.Client.

OODS Tutorial 10

© 2000/2001 Michael Golm Universität Erlangen Nürnberg, Institut für Informatik 4 c) Implementthe Receiver class. The constructorofReceiver should create a new thread that waits forReply and ExceptionReply objects. Use your user ID+ 10000 as a port number for theDatagramSocket. AReply object is sent to the clientwhen the method returned normally.AnException-

Reply objectis sent when the method returned withan exception.The ExceptionReply

objectshouldcontaina reference tothe exceptionobject,so that thisexceptioncan be thrown at client side in thesend() method ofRequest. In this subtask you can assume that Datagrams are delivered reliable and in FIFO order. Test yourclasses withtest.Server and test.Client (availablein/proj/i4oods/

pub/assignment7/test).

d) Implementan approximatedexactly-onceinvocationsemantics. Instead ofjava.io.Dat-

agramSocket you can use comm.CrazyDatagramSocket (/proj/i4oods/pub/
assignment7/comm/CrazyDatagramSocket) to test yourprogram. Yourimplemen-

tationshould tolerate package loss, package duplication,and a non-FIFOdeliveryofpackag-es. Use the CrazyDatagramSocket methods setSendLossRate(), setSendDu-

plicationRate(), setSendOutOfOrderRate() to modify the properties of the

communication layer.

Please remember that you have to hand in your solution using the handin program (/proj/i4oods/pub/handin assignment7).