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EPV indexes are self adaptive, user specific, rules of thumb and can be a powerful tool for 

performance analysts if carefully investigated and interpreted. 

 

They can be used to:  

- Check anomalies between systems; 

- Check anomalies inside a system; 

- Estimate CPU needs for applications in their early development stage; 

- Forecast all resource needs. 

 

This paper discusses the EPV Indexes provided in EPV for z/OS version 7 showing how they have 

been used in some real life situations. 
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1 Overview 
 

EPV automatically tracks the utilization ratio between two different resources over time. For disk 

and tape space the ratio between used and installed space is also tracked. Each of these ratios 

forms an EPV index. 

 

EPV Indexes are self adaptive, user specific, rules of thumb and can be a powerful tool for 

performance analysts if carefully investigated and interpreted. 

 

EPV Indexes are displayed within EPV for zOS  on the  Resource Monthly Trends
1
 menu.  

 

2 EPV Indexes description 
 

For each EPV index available in EPV for z/OS Version 7, a short description is given below. It's 

important to note that they have to be evaluated measuring meaningful days.  Index calculation by 

default includes only working days, however you can decide to include or exclude specific days 

by setting the parameters provided in the CONFIG member of the EPV USERLIB library. 

 

Where possible EPV Indexes are also provided by shift
2
. 

 

MMC provides the ratio between used memory MB and used MIPS (includes CPU, AAP and 

IIP); this index is evaluated for each system. You’ve to be aware that the MMC index for small 

systems (such as development, test or experimentation systems) tend to present inflated values, 

affected by the minimum memory usage needed to run the z/OS operative system itself. This 

index grows over time because the memory usage tends to grow faster then CPU usage; it is also 

provided by shift.  

 

IOC provides the ratio between disk I/O operations per second and used MIPS (includes CPU, 

AAP and IIP); this index is evaluated for each system. It diminishes over time because MIPS 

usage tends to grow faster then the number of disk I/O operations; it is also provided by shift. 

 

ZAC provides the ratio between AAP and standard CPU used MIPS; this index is evaluated for 

each system. It is a new index so there is little historical data to analyze but the feeling is that it 

will increase over time because AAP MIPS are much less expensive than standard CPU MIPS; it 

is also provided by shift.  

 

ZIC provides the ratio between IIP and standard CPU used MIPS; this index is evaluated for each 

system. It is a new index so there is little historical data to analyze but the feeling is that it will 

increase over time because IIP MIPS are much less expensive than standard CPU MIPS; it is also 

provided by shift. 

 

IOM provides the ratio between disk I/O operations per second and used MSU; this index is 

                                                
1Similar EPV Indexes are also provided in the EPV for Unix and EPV for Windows products.  
2
 EPV for z/OS provides a member named SHIFT where all shifts can be defined. Tape and storage space information 

are collected daily so hour shift indexes can’t be calculated for DSA, TSA and TSD.  
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evaluated for each system. It diminishes over time because MSU usage tends to grow faster then 

the number of disk I/O operations. However you have to consider that MSU usage refers only to 

standard CPUs so if a big part of the workload will be moved to AAPs and/or IIPs the index could 

temporarily increase due to the used MSUs reduction; it is also provided by shift.  

 

IOS provides the disks access density that is the ratio between disk I/O operations per second and 

used (allocated) disk space in GB. As in most cases disks are shared between the systems, EPV 

evaluates just one index for all of them; depending on the enforced standards, system specific 

indexes could be calculated. This index diminishes over time because allocated disk space tends to 

grow faster then the number of disk I/O operations. It is also provided by shift (only the disk I/O 

rate determines the difference between one shift and the other because the disk space used is only 

measured once a day).  

 

DSA provides the ratio between used and available disk space in GB. As in most cases disks are 

shared between the systems, EPV evaluates just one index for all of them; depending on the 

enforced standards, system specific indexes could be calculated. This index is not available by 

shift because both variables are only measured once a day.  

 

TSA provides the ratio between used and available tape space in GB
3
. As in most cases disks are 

shared between the systems, EPV evaluates just one index for all of them; depending on the 

enforced standards, system specific indexes could be calculated. This index is not available by 

shift because both variables are only measured once a day.  

 

TSD provides the ratio between used tape and disk space in GB. As in most cases tapes and disks 

are shared between the systems, EPV evaluates just one index for all of them; depending on the 

enforced standards, system specific indexes could be calculated. This index is not available by 

shift because both variables are only measured once a day.  

 

3 How to use EPV Indexes 
 

EPV Indexes can be helpful in many ways but they are mainly used to:  

• Check anomalies between systems; 

• Check anomalies inside a system; 

• Estimate CPU needs for applications in their early development stage; 

• Forecast all resource needs. 

 

3.1 Check anomalies between systems 

 

Indexes values are normally different between systems.  

However, if two or more of your systems play a similar role and have similar workload 

characteristics, big differences between EPV indexes values need to be investigated. 

At one customer site, zIIP engines had been installed to serve the DDF workload on two 

production systems with similar characteristics. 

Looking at the ZIC index values we found: 

                                                
3
 Only STK ACS tape pools are supported in EPV Version 7. 
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MONTH SYSA SYSB 
01-2008 0,11 0,01 

12-2007 0,10 0,01 

11-2007 0,10 0,01 

Table 1 
 

SYSA and SYSB both use between 1.500 and 2.000 CPU MIPS. Based on the ZIC value, 150-200 

IIP MIPS are used on SYSA and only 15-20 IIP MIPS on SYSB. 

 

After a quick investigation our customer discovered that applications in SYSB use DB2 private 

protocol instead of DRDA; so they need DB2 to DB2 connections based on SNA. 

This makes DDF requests not eligible for zIIP. 

 

3.2 Check anomalies inside a system 

 

Within each system the values are very stable; they change slowly over time following technology 

and workload evolution. 

At a second customer site, performance got worse in the SYSC system at the beginning of January 

2006. 

Looking at the system IOC trend they found an unexpected high value.  

 

MONTH IOC 
01-2006 11,2 

12-2005 3,5 

11-2005 3,4 

10-2005 3,4 

09-2005 3,2 

Table 2 
 

The analysis revealed a jump in the number of disk I/O operations since the last IPL. The reason 

was a mistake in the coding of the CSVLLAxx parmlib member which caused most libraries not 

to be cached in LLA and VLF.    

 

3.3 Estimate CPU needs for applications in early development stage 

 

Estimating CPU needs for new applications is normally a critical step in Capacity Planning 

studies. 

 

Depending on the status of application development, CPU needs can be evaluated by: 

• Measuring existing components of the application; 

• Measuring a prototype. 

 

However when new applications are in their early development stages there is nothing you can 

measure.  
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In our experience, disk space is normally the only metric that the development team can forecast 

with any accuracy. However starting from the disk space estimate and using the EPV Indexes you 

can avoid the worst planning errors.  

 

At a third customer site, a new application was in its early development stage; the total amount of 

disk usage had been estimated at 200 GB. 

 

Using the IOS index of the production systems (0,8) we derived the number of disk I/O per 

second: 

200 used disk GB * (0,8 disk I/O per second / used disk GB) = 250 disk I/O per second 

 

Using the IOC index of the production systems (2,5) we derived the number of MIPS needed: 

 

250 disk I/O per second / (2,5 disk I/O per second / used MIPS) = 100 MIPS 

 

These estimates proved remarkably accurate, and resulted in an overall average increase of 93 

MIPS over the next 3 months. 

3.4 Forecast all resource needs 

 

At a fourth customer site, resources for a new system had to be roughly evaluated to put costs in 

the budget. It took a couple of weeks to estimate, based on the forecasted business operations, that 

the amount of MIPS needed was 2,500. It only took a few minutes to then estimate the other 

resources required using the EPV Indexes of the customer’s production systems.  

 

Starting from the 2.500 MIPS value we estimated the amount of memory needed using the MMC 

index value (18,0) and the disk I/O per second using the IOC index (1,4): 

 
2,.500 used MIPS * (18,0 memory MB / used MIPS) = 40 GB of memory  

2,500 used MIPS * (1,4 disk I/O per second / used MIPS) = 4,.000 disk I/O per second 

 

Dividing the number of disk I/O per second by the IOS index (1.2) we estimated the disk space 

used: 
4,000 disk I/O per second / (1.2 disk I/O per second / GB of used disk) = 3,200 GB of used disk  

 

The tape space used can be derived multiplying the disk space used by the TSD index (9,0): 

 
3,200 GB of used disk * (9.0 GB of used tape / GB of used disk) = 2,.800 GB of used tape  

 

The disk space estimate was increased dividing the used disk space by the site DSA value
4
 (0.70), 

giving the amount of disk space needed: 

 
3,200 GB of used disk / (0.70 GB of used disk / GB of available disk) = 5,333 GB of available disk  

 

Similarly the tape space estimate was increased dividing the used tape space by the site TSA 

value
5
 (0.85), giving the amount of tape space needed: 

                                                
4
 It means that 70% is the current level of disk space exploitation at this site.  

5
 It means that 85% is the current level of tape space exploitation at this site.  
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28,800 GB of used tape / (0.85 GB of used tape / GB of available tape) = 33,882 GB of available 

tape  

 

Again these estimates proved remarkably accurate, and were well within the range of much more 

arduous and time consuming estimates would have provided.  

 

4 Conclusion 
 

EPV indexes have been designed essentially to support traditional Capacity Planning activities but 

in the last few years they have also proved to be a useful tool for checking anomalies in resources 

utilization and in estimating the effects of change in the z/OS environment.  

 

This paper has presented some real life examples of their use at different customers’ sites.  

 

                                                                                                                                                          
 


