CSE 5306                                          Lab # 2                                                Fall – 2008

Replicated Database Servers using RMI

Due:  11/5/2008 11:59pm CST


Objective: 

1. Exposure to application development in a distributed environment using Java Remote Method Invocation (RMI).

2. Maintaining consistency among a group of replicated database servers using a global clock and propagating updates using the ‘Pushing Update ‘ method.

Project Specification:

In this lab you will maintain consistency among a group of replicated database servers  - i.e., each server has same data. In this simulation each database server will have a single table as shown below (You can have more products, e.g., E, F…):

Product
Cost

A
1

B
2

C
3

D
4

You will create at least 3 database servers. For the simulation you will have one Status (Control) Server which coordinates the simulation by giving the initial data to the database servers. It will also give each server information about the other database servers (name, IP address and port number). The Status Server will also display all communication in the system so that we can see what is happening. 

Status Server Specification:

1. The Status Server should have a GUI, which should have the following features:

a. The user can select when to send information to all the database servers. (After all the database servers have been started and registered then the user will use the GUI to send this information, probably via a menu option or a button click.)

b. The user can provide an initial set of data.

c. The user can see the contents of the database table of any of the database servers.

d. There should be a display area which will show all the communication in the system (like a logbook). 

2. The Status Server should register each of the database servers.

3. After getting the user’s command through the GUI, the Status Server should send the information about all the database servers to every database server so that the database servers can send updates to each other.

4. The Status Server should get the contents of the database table from any server as specified by the user and display it in the GUI.

5. The Status Server should take the status information (communication messages) sent by the database servers and display them to the user.

Database Server Specification:

1. Each database server will have a simple GUI through which the user can specify the product to be updated and a new cost.

2. Each database server should first register itself to the Status Server. It should provide its name, IPAddress and port at which the RMI registry is running.

3. Each database server will receive information about the other database servers from the Status Server.

4. Each database server will receive an initial data table from the Status Server.

5. The user will update the contents of the database table using the GUI. After an update, the database server will send the updated cost value to all other database servers (pushing updates).

6. Each database server may receive updates from other database servers, so it should update its table (using common consistency rules described below) so that the system remains consistent.

7. Each database server should show the global time of its last event in its GUI.

Consistency Rules:

Each database table value will be time stamped using a global clock. You should use the timestamp port of any server to get the time. You should make a socket connection to the server, which will return the timestamp; this will ensure that all Database Servers use the same global time. You will only update the database table values if the new timestamp is greater then the current timestamp. This will make sure that each database server has the most recent data values.

RMI Specifications:

You should have 3 interfaces.

1. Status Server Interface: database servers will use this interface to communicate with the Status Server.

2. Database server Status’s Interface: used by the Status Server to communicate with the database servers.

3. Database server Server’s Interface: used by other database servers to communicate with the database server.

Other Specifications:

1. Clear and explicit message should be displayed in the Status Server. E.g., every database server should send a message to the Status Server on receiving and sending updates; also show the timestamps.

2. You should be able to run all the servers on the same machine as well as on different machines. (If your application runs correctly on different machines it will also run correctly on same machine but not vice-versa).

3. To run more then one database server you will execute the same file at different machines. Do NOT create multiple files like Server1.java, Server2.java etc.

4. Proper names should be used for various interfaces and classes.

References:

1. http://java.sun.com/javase/technologies/core/basic/rmi/index.jsp (RMI Documentation)

2. http://java.sun.com/docs/books/tutorial/rmi/index.html (RMI Tutorial)

3. http://www.developer.com/java/ent/article.php/3455311 (RMI Tutorial)

4. http://java.sun.com/j2se/1.4.2/docs/guide/rmi/spec/rmiTOC.html (RMI Specification)

Writeup:

Your write-up should include instructions on how to compile and run your program. It should be complete enough that the TA can test your program without your being there. Your writeup should include any known bugs and limitations in your programs. If you made any assumptions such as limits on file sizes you should document what you decided. This writeup should be in text format and should be submitted along with your code. If you used any code that you found on the internet or in a book then the write-up should give a reference to the source.

Submission Guidelines:

E-mail your program source code to our class TA, Mr. Vangelis Meci e-mail address: vangjel.meci@gmail.com. Make the subject of the e-mail “CSE5306: Lab 2”. You should ZIP your source files and write-up into a single file and email it. The name of the zip file should be your Windows login ID. Be sure that you include everything necessary to unzip this file on another machine and compile and run it. This might include forms, modules, classes, config. files, etc. DO NOT INCLUDE ANY RUNNABLE EXECUTABLE program. 

Make sure your name and your student ID are listed in your writeup, and in a comment in your source code. You may resubmit the project at any time. The submission time of the latest submission will be used for determining whether the assignment is on time or not. Late submissions will be accepted at a penalty of 10 points per day. This penalty will apply regardless of whether you have other excuses. In other words, it may pay you to submit this project early.

If the TA can not run your program based on the information in your writeup then he will email you to schedule a demo. The TA may optionally decide to require all students to demonstrate.

If your program is not working by the deadline, send it to the class account anyway and review it with the TA for partial credit. Do not take a zero on any lab just because the program isn't working yet. We will make an effort to grade you on the work you have done.

Grading:

20 Status Server GUI functions

05 Database servers register with Status Server

10 Status Server distributes database server information to database servers

10 Status Server distributes initial database to database servers

10 Database servers GUI & update of local database

20 Database servers coordinate database updates

10 Database servers maintain global time

05 Miscellaneous functions as determined by the TA

05 Adequate writeup to compile and run the programs

05 Comments in code

To receive full credit for comments in the code you should have brief headers at the start of every  module/ subroutine/ function explaining the inputs, outputs and function of the module. You should have a comment on every data item explaining what it is about. (Almost) every line of code should have a comment explaining what is going on. A comment such as /* Add 1 to counter */ will not be sufficient. The comment should explain what is being counted.

Deductions for failing to follow directions:

-2  Including absolute/ binary/ executable module in submission

-5  Submitting writeup in other than plain ASCII text format

-2  Submitted file has a name other than student's Windows LoginId.zip

-10 Submitting Java runtime system with code

Important Note:

You may discuss the problem definition and tools with other students. You may discuss the lab requirements. All other work must be your own. You may not discuss or share project designs or implementation. You may use any book, WWW reference or other people’s programs (but not those of other students in the class) as a reference as long as you cite that reference in the comments. If you use parts of other programs YOU MUST CITE THOSE REFERENCES. If we detect that portions of your program match portions of any other student’s program it will be presumed that you have collaborated unless you both cite some other source for the code. You must not violate UTA, state of Texas or US laws or professional ethics. Any violations, however small, will not be tolerated. Students who do not submit anything get a grade of 0. Therefore students who break the rules will receive a negative grade – most likely a -50 on this lab assignment.

