Name _______________________​​​​______________

Roll No. ___________


NU/FAST

Advanced Operating System Final Exam
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Instructions: Keep your answers short and concise. Don’t write irrelevant information in your answers. Irrelevant information will be penalized (negative marking). May Allah give you success in this, and all of your exams.

Question 1 [6 points]
Briefly describe Earliest Task First scheduling. Give an illustrative example.

Question 2 [5 points]
Why do sender initiated dynamic load sharing algorithms give lower turnaround time than receiver initiated algorithms in low load situations? Why do receiver initiated algorithms give lower turnaround time than sender initiated algorithms in high load situations?

Question 3 [4 points]
What is meant by dispersion and multiplicity in the context of a Distributed Filesystem?

Question 4 [5+5+5 points]

a) Name and briefly describe the layers of the grid protocols.

b) Which layer of the grid protocols has the fewest protocols in it? Is this by design? If so, what are the benefits of this design? If not, what is the cause of this?
c) At which layer of the grid do the following fit into?

i. a file transfer program that can manage 3rd party file transfers, perhaps in parallel to/from multiple machines
ii. a filesystem

iii. an authentication scheme like SSL or GSI?

iv. a computer with multiple processors
v. a space telescope

Question 5 [10 points]
Given a communicating process model’s computation and communication costs as follows:

	Process
	Cost on A
	Cost on B
	Comm. Cost

	1
	5
	10
	1-2: 6

1-6: 12

1-3: 4

2-3: 8

2-4: 13

2-5: 3

3-5: 12

4-5: 5

	2
	2
	Infinite
	

	3
	4
	4
	

	4
	6
	3
	

	5
	5
	2
	

	6
	Infinite
	4
	

	1-2: 6 should be interpreted as a communications cost of 6 between processes 1 and 2.
	


If communications cost exceeds computation costs, use a heuristic approach to allocate the processes on two processors (A and B) with a threshold of 9. Where will the processes be scheduled? What is the total cost of your schedule? Explain/justify your steps.

Question 6 [20 points]

Barrier synchronization is a form of synchronization where all processes execute the barrier code at the same time. The processes arriving at a barrier will block until all processes have arrived and then they resume execution. osregsync() was an example of barrier synchronization.

A general form of a barrier is a gate where processes are blocked from leaving the gate until all processes have entered the gate. The code below illustrates the use of the gate:

	…

gateid = osnewgate(“gateB”, 2);

…

osentergate(gateid);

…
osexitgate(gatedid);

…
	...
gateid = oslookupgate(“gateB”);

…

osentergate(gateid);

…

osexitgate(gateid);

…


Implement the 4 gate functions (osnewgate(), oslookupgate(), osentergate(), and osexitgate()) using only the following routines:

int osmypid()



// returns pid of calling process

int osreg(string key, anytype value)
// registers “value” against “key” in naming service

anytype oslookup(string key)

// returns a value previously registered with “key”

ossend(int pid, string message)

// sends a “message” to “pid”
osrecv(int pid, string message)

// receive a “message” from “pid” (-1 for any pid)

First outline your strategy (may use a diagram for illustration) and then present the code for each of the 4 gate functions.

You are free to use any approach that you desire. You may assume the existence of a naming service. If your solution requires the creation of a new service, then the code for that server must also be given.
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You have 3 hours to attempt this exam.


