CS6254 Mini-Project

Design and Implementation of a Group Communication Service

Objective

To practice development of distributed service and concurrent programming by designing a group server that supports a well-defined set of service primitives. The design of the group server will be enhanced in the second phase of the project to incorporate additional capabilities such as fault tolerance, atomic group, qos (quality of service) specification, etc.

Phase I Specification

1. A group communication server is to be designed and implemented with the following properties:

a. Message must be delivered in the order in which they are sent. That is, total order is to be observed.

b. Non-overlapping closed group membership can be assumed.

The following primitives are to be supported by the servers:

i
GroupInit(void)

A process calls this primitives before it can issue other group primitives. This is used for initialization.

ii. CreateGroup(int gid)

This primitive creates a new group identified by the identifier gid, which is generated by the group server.

iii
JoinGroup(int gid)

A client calls JoinGroup to become member of group gid.

iv
LeaveGroup(int gid)

v
SendToGroup(int gid, char *data)

On successful completion of the primitive, the message should be available at the receiving processes in the group gid. Data is a pointer to a message buffer.

vi
RecvFromGroup(int gid, char *data)

Issued by the client to receive the next message sent to gid. 

Note that the above primitives can be implemented as a user package of routines to be called by client processes at the client machines.

2. The server is to be implemented in a Unix environment, using TCP or UDP. While the transport of data can be assumed to be reliable, the same assumption cannot be made of client processes. Additional fault tolerance capabilities will be added in the next phase but you are advised to plan ahead in your design.

To ensure adequate performance, a multi-thread concurrent server is required. Any additional performance optimization should be noted clearly in the report.

Administrative Details

Students are to work in groups of at most two. Demonstration will be done in two phases. Phase 1 demonstration will be by week 11/12. You are expected to demonstrate a basic (not necessarily bug-free) implementation of the group communication primitives. A full demonstration complete with test programs will be required by week 13. A report describing the design and implementation issues and algorithms used is due at the time of full demonstration, together with program listings. Report should be done in Word and a hard  copy is required.

An intermediate report is to be submitted by week 5 covering (i) full functional specification of the service primitives, (ii) design of the server including processes, threads, and descriptive or pseudo code specification of the protocols and/or algorithms. This should be a team work.

There will be three individual (programming) assignments given from time to time. The students are expected to finish and hand in the assignments individually in two weeks. The three assignments are designed to make sure that each student knows the basic programming techniques used in the project. The assignments cost 10% each in the total marks for Semester A.

The marking scheme for Semester A is as follows:

1. Intermediate report (due week 5)                       15%  (team work)

2. Exercise 1                                                           3%    (team  work)

3. Exercise 2                                                           3%    (team work)

4. Exercise 3                                                           3%    (team work)

5. Phase 1 demonstration                                       10%  (team work)

6. Final demonstration                                            25%  (team work)

7. Report                                                                 36%  (team work)

8.  Attendance of classes/impression of lecturer    5%    (individual work)

· The three exercises allow you to build your project step by step. After you complete exercise 3, you have a sketch of the project.  

· If you do not have time, you do not have to do (all)  these exercises. Their weights in the final mark are very light. 

· They are really helpful for doing the project.

This file “CS6254.doc” can be found on my web page http://www.cs.cityu.edu.hk/~lwang 

If you have questions, you can send e-mail to the lecturer:

Lusheng Wang 

Rm Y6429  Tel 2788 9820

e-mail: cswangl@cs.cityu.edu.hk
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