CSCI / CMPE 4334 Operating Systems
Homework Set 2
Due date: Please refer to the course website
1.
Suppose three processes, p1, p2, and p3, are attempting to use a machine with interrupt-driven I/O concurrently. Suppose p1 has tcompute = 20 and tdevice = 50, p2 has tcompute = 30 and tdevice = 10, and p3 has tcompute = 15 and tdevice = 35. Assuming that no two processes can be using any device or the CPU at the same time, what is the minimum amount of time required to execute the three processes? Show how you arrived at your answer (Gantt charts might be useful).

Note that for a process, tcompute and tdevice can be requested in any order; in other words, a process may perform I/O first and then computation, or vice versa.

2.
Suppose the read/write head is at track 97, moving toward track 199 (the highest-numbered track on the disk) and the disk request queue contains read/write requests for sectors on tracks 84, 155, 103, 96, and 197, respectively.

a.
What is the total number of head movements needed to satisfy the requests in the queue using the FCFS optimization strategy?

b.
What is the total number of head movements needed to satisfy the requests in the queue using the Scan optimization strategy?

c.
What is the total number of head movements needed to satisfy the requests in the queue using the Look optimization strategy?

3.
Below is a list of fields from a classic process descriptor. In a modern process model with threads and processes, say whether each field should be implemented in the process or in the thread descriptor.

a.
User name





      d.
Primary memory allocated to me

b.
Stack bottom





e.
Files allocated to me

c.
Resources blocking me


f.
Execution state

4.
Suppose an OS was designed so that processes could be in any of the following states:

-
Running: Currently using the CPU

-
Ready: Waiting for the CPU

-
Blocked for Interrupt: Waiting for an interrupt handler to finish, then resume running

-
Blocked for reusable resource: Waiting for a reusable resource to be allocated, then will become ready

-
Blocked for consumable resource: Waiting for a consumable resource to be allocated, then will become ready

Draw a state diagram to represent a process with these states.

5.
A CPU scheduling algorithm determines an order for the execution of the processes to be scheduled. Given n processes to be scheduled on one processor, how many possible different schedules are there in term of n? (I don’t want the big-O notation here - I want the exact formula.)
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