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A Complex I/O Workload Prediction Example 
 
Let A, B and C represents workload directions.  
For instance: A = 8 KB RR 

B = 64 KB SW 
C = 32 KB SW 

 
Let the average load level be 5.6.  
A sequence of such system states, where N is Load Level: 
 

A 
B 
A 
C 
A 
B 
N=6  N=6  N=5    … 

 
Counts: A = 7, B = 5, C = 5 
Total: 17 
Portions:   Pa = .4117 

Pb =.2941 
Pc =.2941 

For a sustained I/O workload state described by the above direction and magnitude the 
response time for each workload component when applied to a specific storage resource 
is the sum of the response times for each component present scaled by its portion by 
mean convergence of the stationary distribution. 
 
Let the storage resource sustained response time at a load level 5.6 for each of A, B and C 
be respectively:   Ra = .008 
   Rb = .012 
   Rc = .010 
 
The resultant response time is a linear combination of the component response times. It is 
the sum of the products of the portions of response time present for each workload 
direction: 
           R = Pa * Ra + Pb * Rb + Pc * Rc 
      =  .4117 * 0.008 + .2914 * .012 + .2941 * .010 
     =  .0097 
 
By Littles Law the throughput in operations per second is thus: 

 N/R = 5.6/.0097 = 577 IOPS @ 9.7 ms. 
  
Example 2, using ORtera: 
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The above chart defines the I/O Size of the workload primary directions. Holding the 
cursor at the end of each bar gives the portion of each I/O size histogram. 
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The above defines the Access Type per I/O Size categories, small, medium and large. 
Note we are approximating the primary workload directions based on empirical data 
describing the I/O Size and Access Types portions present in the workload. 
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The above shows the load level (magnitude) of the workload. 
 

 
 
The above shows the result of applying the workload magnitude and direction to the 
storage resource response time as measured with atlassp(1) the ORtera storage profiler. 
The profiler provides a response time for the given load level, I/O size, and access type. 
The I/O Size portions were obtained from the I/O Size chart. The RR, RW portions were 
obtained from the I/O Size table. The estimate is a linear combination as shown in 
example (1) above. The result in this case, is a response time prediction that is within 3% 
of the actual measured response time, and within 5% of the actual measured throughput. 


