Sample Midterm Exam, Performance Modeling, Winter 2010
You may use any non-interactive resources you like on this exam. You do not have to show work, but no credit will be given for incorrect results without correct work. Please ask for clarification if you are unable to determine the intended interpretation of a question. Hints are available for a fee in points.

1. An interactive system with 50 terminals shows an average think time of 30 seconds. On average, each interaction causes 9 paging disk accesses with the service time of 50ms per access. This disk is 50% busy.

a. What is the average throughput? (5 points)
b. What is the average response time? (5 points)
2. If  the average teacher teaches for 30 years and there are 4000 teachers in the school system, calculate the average number of new hires each year. (5 points)
3. Consider a batch workload on a system modeled as a CPU and 3 disks. Set the demands as follows: DCPU=10 seconds, D1=9 seconds, D2=9 seconds, and D3=8 seconds. 

a. Calculate the asymptotic bounds, upper and lower, on response time for batch sizes N=3 and N=5. (10 points)
b. Calculate the upper and lower balanced system bounds on response time for batch sizes N=5 and N=30. (10 points)
c. Give the full range of values for N for which the minimum possible response time estimated with asymptotic bounds is unaffected if the disk demands are reduced. (5 points)
d. Give the full range of values for N for which the minimum possible response time estimated with balanced system bounds is unaffected if the disk demands are reduced.
 (5 points)
4. A simple interactive system is modeled as a separable system with a single job class, a CPU and a disk. The think time is 30 seconds. The following gives the exact MVA calculation for queues, residence times and throughput for n=1,2,3, and 4. Complete the final row. (10 points)
	N
	Qcpu
	Qdisk
	Rcpu
	Rdisk
	R
	X

	1
	0.0000
	0.0000
	2.0000
	3.0000
	5.0000
	0.0286

	2
	0.0571
	0.0857
	2.1143
	3.2571
	5.3714
	0.0565

	3
	0.1195
	0.1842
	2.2391
	3.5525
	5.7916
	0.0838

	4
	0.1877
	0.2978
	2.3754
	3.8933
	6.2687
	0.1103

	5
	 
	 
	 
	 
	 
	 


5. A system has four components, A, B, C and D. The system may or may not overheat when it fails. Experience has shown that possible failures occur with the following probabilities:

	Responsible component/ heat
	A
	B
	C
	D

	overheated
	.2
	.1
	.05
	.1

	cool
	.05
	.2
	.2
	.1


a. What is the probability that C is responsible for the failure? (10 points)
b. Given that the system overheated, what is the probability that C is responsible for the failure? (10 points)
6. The structure function of a system with 4 components that fail independently with probability p has the following definition:
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  if x1 is functioning or at least two components are functioning.

[image: image2.wmf]0

)

(

=

F

®

x

  otherwise.

Calculate the probability that the system is functioning. (10 points)
7. Given the structure function 
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, if the reliability of component 1 is 0.95, of component 2 is 0.9, of component 3 is 0.85  and component 4 is 0.8, what is the reliability of the system? (10 points)
_1317203584.unknown

_1318149828.unknown

_1317203439.unknown

