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Q.1 
(a) Write and briefly explain the Amdahl’s law.
(b) A company would like to purchase a multicore processor to run its High Performance Computing application effectively. The application’s algorithm has been analysed and determined that only 65% of it can be parallelized. The processor can accommodate at most 1000 cores. What would be the maximum speed-up that could be achieved under the given conditions (use Part (a))? 
Solution: 
(a) & (b)
Ts=Sequential time of the algorithm 
P= Number of cores

F=Percentage of serial part of the algorithm (%35)
Amdahl’s law emphasizes that the sequential part of an algorithm highly degrades the overall performance.
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Q.2 Consider the task dependency graph given in the figure below. Each node is labeled with the task’s name and execution time units in parentheses. For example, A(15) refers to task A with an execution time of 15 units. 
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(a) What is the maximum degree of concurrency of the task?

(b) What is the critical path length (CPL)?
(c) What is the average degree of concurrency?

(d) Show a 3-processor schedule for this task graph, and compute the completion time, T3, and the speed-up S (Ts/T3) attainable with your schedule.
Solution:
(a) 5

(b) CPL = 15+40+25+20 = 100 units
(c) AverDegofCon = Ts/CPL = 285/100 = 2.85
(d) T3 = 15+40+40+25+20 = 140 units,  S = 285/140 = 2.03 
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Q.3 A pipeline consists of 4 stages (4 processes) as shown in the figure below. Each stage performs the operation [image: image5.png]Vour
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. There are 4 y values as an input y4 y3 y2 y1, and each stage Pi owns ai and xi values for i=1,2,3,4. 

(a) Draw the space-time diagram of the pipeline.
(b) Assuming that there are m instances of the 4 y values, determine the overall execution time ttotal.
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Solution:

	
	( Single instance (4-1) steps((  
	m=1 (n=4)                                  
	(   
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(a) ttotal =(tcomp+tcomm)xNumberofPipelineCycles = (2+2(tstartup+tdata))(4+m-1)
Q.4 In pseudo-code develop a SPMD type algorithm to enter 100 integer values into a one-dimensional array A[0:99], and compute  the average. Assume that there are 4 processes including the master and each process can process 25 values.
Solution:
1. if (master)

2.      myavg = 0;

3.     input A[i], i=0,99

4.     for (i=1; i<4;i++)
5.         send(&A[25*i], 25, Pi );
6.     for (i=1; i<4;i++)

7.         recv(pavg, 1, FromAnyWorker);

8.         finalAvg = finalAvg+pavg;

9.     for (i=0; i<25;i++)

10.        myavg = myavg + B[i];
11.    myavg = myavg/25;
12.    finalAvg = finalAvg/4;

13.    Print*,”Average=”, finalAvg;

14. else

15.    recv(B, 25, P0 );

16.    avg =  0;

17.    for (i=0; i<25;i++)

18.        avg = avg + B[i];
19.    avg = avg/25;
20.   send(avg, 1, P0);
21. end
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WARNINGS


It is forbidden to bring electronic data storage equipments (mobile phones, MP3 players, flash disks and so on.) to exams. Students who either cheat, attempt to cheat or provide a help to other(s) in cheating, get 0 (zero) grade from this examination. Also, based on the regulations, a disciplinary action will be taken. 
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