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Mean Value AnalysisMean Value Analysis
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OverviewOverview

�‰ Exact solution using an iterative method with several 
assumptions

�‰ Key steps

�‰ Assumption
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MeanMean--Value Analysis (MVA)Value Analysis (MVA)

�‰ Mean-value analysis (MVA ) allows solving closedqueueing 
networks 

�‰ It gives the mean performance. 
The variance computation is not possible using this technique. 

�‰ Initially limit to fixed-capacity service centers and delay 
centers.

4 Steps:
1. Given a closed queueing network with  N jobs:

Ri(N) = Si (1+Qi(N-1))
�¾ Here,  Qi(N-1) is the mean queue length at  ith device with  

N-1 jobs in the network. 
�¾ It assumes that the serviceis memoryless.

Note: This is not PASTA. Arrivals are not Poisson.
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MeanMean--Value Analysis (MVA)Value Analysis (MVA)

�¾ Since the performance with no users ( N=0 ) can be easily 
computed, performance for any number of users can be 
computed iteratively.

2. Given the response times at individual devices, the system 
response time using the general response time law is:

3. The system throughput using the interactive response time law
is:
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MeanMean--Value Analysis (MVA)Value Analysis (MVA)

�¾ The device throughputs measured in terms of jobs per 
second are:

Xi(N)= X(N) Vi

4. The device queue lengths with  N jobs in the network using 
Little's law are:

Qi(N)= Xi(N) Ri(N)= X(N) Vi Ri(N)
�‰ Response time equation for delay centers is simply:

Ri(1) = Si

�‰ Earlier equations for device throughputs and queue lengths 
apply to delay centers as well.

Qi(0)=0
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Example 34.2Example 34.2

�‰ Consider a timesharing system 
�‰ Each user request makes ten I/O 

requests to disk A, and five I/O 
requests to disk B.

�‰ The service times per visit to disk A and 
disk B are 300 and 200 milliseconds, 
respectively. 

�‰ Each request takes two seconds of CPU 
time and the user think time is four seconds. 

10�¯ 300ms

5�¯ 200ms

16�¯ 125ms = 2s

A

20

B

4s
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Example 34.2 (Cont)Example 34.2 (Cont)

�‰ Initialization:
�¾ Number of users:  N=0 
�¾ Device queue lengths:  QCPU=0 ,  QA=0 ,  QB = 0

�‰ Iteration 1: Number of users:  N=1 
1. Device response times:

2. System Response time:

10�¯ 300ms

5�¯ 200ms

16�¯ 125ms = 2s

A

20

B

4s
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Example 34.2 (Cont)Example 34.2 (Cont)

3. System Throughput:  
X=N/(R+Z)=1/(6+4)=0.1 

4. Device queue lengths:

�‰ Iteration 2: Number of users:  N=2
1. Device response times:

10�¯ 300ms

5�¯ 200ms

16�¯ 125ms = 2s

A

20

B

4s
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Example 34.2 (Cont)Example 34.2 (Cont)

2. System Response time:

3. System Throughput:  X=N/(R+Z)=2/(7.4+4)=0.175
4. Device queue lengths:

10�¯ 300ms

5�¯ 200ms

16�¯ 125ms = 2s

A

20

B

4s
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MVA Results for Example 34.2MVA Results for Example 34.2
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