CMPE 250 – DATA STRUCTURES & ALGORITHMS

Project #1

Due: 10.12.2008 Wednesday at 23:59
A scheduler simulation for a dual CPU system
In this project, you are required to implement a hypothetical process scheduler for a dual CPU system. 

A scheduler is a program that decides which process in the waiting queue should be executed next by the CPU and allocates CPU accordingly. In order to perform a fair allocation, different scheduling strategies can be used by the scheduler, aiming to optimize the CPU usage and decrease process waiting time.
In this project you have a dual CPU system. You will have a global waiting queue that serves both CPUs.  When CPU is ready for the next process, you will choose a process from the queue and place it on the CPU. In order to make it realistic, your program should “simulate” CPU operations by sleeping. But this being a simulation, you are not required to sleep exactly that many seconds. You can sleep, for example, 100 milliseconds for a 10 second CPU operation time, etc. You should decide on this yourself, according to your initial tests with your program.  Note that, whatever happens, your program must be ready when CPU requests the next process.
Your program must be fair to the processes, process should not wait too long. A lot of research has been already put to this area of operating systems. You can read them and use the ideas in your program. Better ideas will definitely get more points.
While working your program must print the scheduling steps in accordance with the following format:

Time XX: Process `process_name’ is placed to CPU `cpu number’

When all the processes have completed their CPU times, your program will print a workload summary. The number of processes it has worked on, the average waiting time for the processes, variance value for the waiting times, the load of the CPUs.
Your program should read the process data from a “txt” file, input by the user from the command line “while calling the program initially”. This is very important that you get the filename as an argument to the program. Reading within the program is not acceptable; programs behaving this way will NOT be graded.  Beware!!

The text file will be of this format

Process1_name process_arrival_time required_CPU_time
Process2_name process_arrival_time required_CPU_time

Note that, your choice of internal data structures is highly important. Your program must be able to accept high number of processes and operate on them

BONUS: Your program has provisions for any number of CPUs, which is given as an initial parameter to the program.
BONUS: Dynamic priority based scheduling implementation will get bonus points.

NOTES:

•
Source code should be cleverly commented (Do not abuse!).

•
Your class with the main function should be named as “pr1” (compiled class file should be pr1.class). This is very important since your projects will be evaluated within a batch file. If your main class’ name is different or it does not compile, your project will NOT be evaluated!

•
You are required to submit source code and the design document only in electronic form (by e-mail). You should compress your .java files and the document in a zip file and name it [pr]_[#]_ [Student ID] (e.g. pr_1_2000700803.zip) and email to 

cmpe250-submit AT prc.boun.edu.tr  (replace AT with @ and omit the white spaces) with subject CMPE250_[pr]_[#]_[Student ID]_[Your Name] (e.g. CMPE250_pr_1_2000700803_Mert Caliskan). 

•
Late giving policy may be too strict, so try to finish on time. 

•
You may use course mailing list for discussion.

•
Do not cheat!
