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1 Introduction  
Every Performance Analyst knows that I/O is crucial for applications performance. 
The obvious reason is the difference in speed between the hardware resources: CPU cycles are 
measured in nanoseconds or less, memory access in microseconds or less, I/Os are still measured in 
milliseconds. 
 
It is also common sense the fact that issuing an I/O implies some CPU consumption.  
What is not so clear is: how much CPU is required for an I/O to complete ? 
 
This paper will describe the results of a real life experience at a customer site. 
 
Starting from an “out of the range” value of the EPV IOC index, an error has been discovered in the 
system parameters. By correcting the error a big amount of I/O and a significant amount of CPU has 
been saved. 

2 Environment and configuration 
At a customer site a new system has been started in order to host the functional and performance 
tests of a new very important application. 
The application is based on Websphere, IMS and DB2.  
The software levels are: z/OS 1.5, Websphere 5.1, IMS 9.1 and DB2 8.1. 
The LPAR hosting the system uses 2 processors (shared with other LPARS) of an IBM 2084-307 
machine and EMC disks of the last DMX generation accessed through FICON channels. 

3 Discovery of the problem using EPV for z/OS 
The first tests highlighted an excessive elapsed time in the IMS transactions. 
An analysis using a DB2 trace showed a substantial amount of time spent “in application”, which 
means outside of DB2. 
DLI was not used so the IMS team started to look at an IMS trace. 
 
At the same time looking at the online monitors we realized that the system was doing a lot of disk 
I/Os so we checked the EPV pages to have the complete picture over a longer period of time. 
Looking at the IOC Index1 we got the results showed in Figure 1.  
 

PRD1 PRD2 PRD3 PRD4 TST1 TST2 TST3
2,07 3,07 2,69 3,58 3,87 3,33 11,2

SYSTEMS
IORATE/MIPS

 
Figure 1 

                                                
1 IOC describes the relationship between the number of disk I/O operations per second and the used MIPS. For further 
details see  IOC MONTH TREND view in the RESOURCE MONTH TREND VISION. 
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The new system, named TST3, had an index value completely out of range. 
Going inside the TST3 pages2 we saw that most of the I/Os were performed by IMS and specifically 
by a set of message regions. 
 
Looking at the steplib concatenation of that regions we discovered that many of the libraries were 
not specified in the CSVLLAxx parmlib member.  
So the libraries were not cached through LLA and VLF causing a lot of I/Os and directory scans.    
 

4 Results 
Figure 2 shows the DASD I/O rate measured during two tests running the same workload.   
The corrections to include the libraries in LLA/VLF was applied during the january 19th test and 
the number of DASD I/O per second dropped by 70%. 
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Figure 2 
 
The time spent  “in application” by the IMS transactions was greatly reduced.   
 
Looking at the EPV IOC Index in Figure 3 the value for the TST3 system dropped as well to a more 
reasonable value. 
 
 
 
                                                
2 Workload I/O activity can be analyzed looking at the SYSTEM WORKLOADS view in the WORKLOAD VISION; 
Address Space I/O activity can be analyzed looking at the SYSTEM TOP ADDRESS SPACES view in the 
WORKLOAD VISION. 
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PRD1 PRD2 PRD3 PRD4 TST1 TST2 TST3
2,07 3,07 2,69 3,58 3,87 3,33 4,04

IORATE/MIPS
SYSTEMS

 
Figure 3 

 

5 Less obvious results 
We did other tests to understand how much CPU we saved thanks to the I/O rate reduction; Figure 4 
shows the results obtained. 
 

TEST AVG I/O rate AVG MIPS 
Without libraries in LLA 2.830 210 
With libraries in LLA 840 170 

Figure 4 
 
Using the ratio between the average number of MIPS saved during our tests and the average number 
of I/O per second saved, the graph in Figure 5 has been produced. Each point on the X axis 
represents a test. According to our tests, about 0,019 MIPS are required to start 1 DASD I/O per 
second. 
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Figure 5 
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6 Conclusions 
The EPV Indexes have been designed to help in Capacity Planning activities but they can offer a  
valuable help also to understand if system resources are correctly used. 
 
Starting from a performance problem at a customer site we were able to measure the CPU overhead 
induced by DASD I/O activity. 
 
According to our tests at this customer site, about 0,019 MIPS are required to start 1 DASD I/O per 
second. So the cost of issuing 50 I/O per second is about 1 MIPS. 
 
 
 
 
 


