CSCI 6307 Foundation of Systems
Assignment #4
Instructor: Dr. Xiang Lian

Due Date: See the course Web page

Student Name:   __________________________________________________________

Student ID:        __________________________________________________________

Student E-mail:  __________________________________________________________

Write your solutions neatly and legibly on your own. Show all necessary steps of your solutions (Partial marks will be given if some steps are correct). If you make any assumptions, please write them down, and justify why those assumptions are reasonable. If you use a source other than the textbook or slides, please cite the reference.
The textbook is: 
[O] Modern Operating Systems, 3rd edition, by Andrew S. Tanenbaum, Prentice Hall, 2008.

Assignment Questions (100 points)
1. (30 points) Suppose that there are five processes in a system, their service time and arrival time are given below:

	Process
	Arrival time
	Service time

	P1
	0
	7

	P2
	1
	15

	P3
	7
	9

	P4
	7
	10

	P5
	10
	2


Draw the Gantt chart and compute average waiting time for the following methods. Here the waiting time, W(Pi), and turnaround time, TTRnd(Pi), of a process includes all the times it is in the ready list.  Assume the context switching time is negligible.

1.
First-Come-First-Served

2.
Shortest-Job-Next (non-preemptive)

3.
Shortest-Remaining-Job-Next (i.e., preemptive SJN)
2. (24 points) Problem 4 of Chapter 3.
Hint: for the 4 strategies, please check the reading slides.
3. (18 points) Problem 5 of Chapter 3 (Note: consider 4KB only).
4. (28 points) Suppose R= 3, 2, 3, 4, 4, 2, 5, 3, 4, 5, 3, 7, 7, 6, 5, 6, 5, 6, 7, 2, 1 is a page reference stream. Given a page frame allocation of 3, and assuming the primary memory is initially unloaded, please use the LRU replacement policy, and show the content of the memory step by step. How many page faults will the given reference stream incur?


The number of page faults for LRU is:  ___________________________
Bonus Question (20 points)
In Question 4 above, what if using the optimal replacement policy, Belady’s Algorithm? What is the number of page faults?
The number of page faults for Belady’s Algorithm is:  ___________________________
Please submit your assignment to the Blackboard.
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