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1 Introduction 

 

In the last years many customers had to face capacity problems when migrating from old machines 

to the new T-REX and z9 architectures. These problems were essentially due to the consolidated 

practice to use the same MIPS reference number to estimate the capacity of very different 

configurations and workloads. 

To solve these problems, at the end of 2005, IBM made a free tool available to customers to help 

them in Capacity Planning activities. This tool is named zPCR (zSeries and z9 Processor Capacity 

Reference). 

zPCR allows to estimate the specific capacity of each machine configuration taking into account: 

the number of LPARs, the number and type of logical processors (standard, zAAP and zIIP) 

assigned to each one of them,  LPAR weights, OS release and workload characteristics.  

All this information has to be provided to zPCR. This paper will describe how to find this 

information looking at RMF reports and EPV for z/OS views. 

2 Specifying the host 

 

The first information to be provided to zPCR is the machine you want to study.  

 

 
Figure 1 

 
On the left side you have to specify the family and the specific hardware model of the machine. 

In the above example “System z9 EC (2094)” is the family model while “2094-S54/700” is the 

specific model. 
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The family hardware model can be easily obtained looking at the RMF CPU Activity Report
1
. 

 

The specific hardware model tells you how many processors of any type can be configured; so in a 

2094-S54 model you may activate up to 54 processors while in a 2094-S08 you may have no more 

than 8 processors. A book is required for each 8 processors so the specific model tells you also the 

number of books installed or to install. This is one of the factors zPCR considers when estimating 

the configuration overhead and therefore the effective machine capacity. In fact, the estimated 

capacity for the same configuration and workload using the same number of processors (i.e. 6 

processors) will be less for the S54 than for the S08
2
. 

Since z/OS 1.7 the specific hardware model is provided in the SMF70HWM field and it’s included 

in the RMF CPU Activity Report and in the EPV CECS View. 

 

Finally, on the right side of the Specify Host zPCR screen, you have also to specify the number of 

active processors of each type
3
; this information can be obtained from the RMF Partition Data 

Report
1
.  

 

EPV for z/OS provides the needed information in the CECS view of the Configuration Vision. 

 

  

CEC SERIAL

NUMBER

CEC 

TYPE

CEC 

MODEL

CPUS

IN CEC

ICFS

IN CEC

AAPS

IN CEC

IIPS

IN CEC

IFLS

IN CEC

ABCD 2094 713 13 2 1 1 0

ABCE 2094 707 7 2 0 0 0

CECS CONFIGURATION   -  FRI, 3 NOV 2006

 
Figure 2 

 

Using the information provided for the first machine in the zPCR Host Specification screen will 

give the following result. 

 

 
Figure 3 

                                                
1
 A RMF report for at least one system running on each machine is required. 

2 The overhead increases as the number of books increases. 
3
 The number of General Purpose processors determines what it’s normally considered as the CEC model inside a 

family (CEC type) and a specific hardware. 
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3 Specifying the LPAR Configuration 

 

The next step is to provide the specific LPAR configuration in terms of general and specialized 

processors. Figure 4 shows the zPCR LPAR Configuration Capacity Planning; on the left side a 

summary of the machine characteristics, as previously defined, is reported.   

 

 
Figure 4 

 

By clicking the Define LPs buttons it is possible to define z/OS, z/VM, Linux, VSE and ICF 

LPARs. 

 

For each one of them you have also to specify: 

� name; 

� operative system; 

� weights; 

� workload type; 

� mode of logical processors; 

� number of general processors; 

� number of specialized processors. 

 

In Figure 5 an example is provided showing the SYSC LPAR characteristics.  
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Figure 5 

 

All the needed information, except the workload type, can be obtained from the RMF Partition Data 

Report
4
.  

 

EPV for z/OS provides the needed information in the SYSTEM OVERVIEW and PARTITION 

OVERVIEW views of the Configuration Vision
5
. 

 

SYSTEM LPARNAME SYSPLEX MVS SU MVS LEVEL RMF LEVEL DED CPUS SHR CPUS

SYSC SYSC SYSCPLX 18.626,30 ZV010700 717 0 6

SYSTEM OVERVIEW   -  SYSC   -   FRI, 5 JAN 2007

 
Figure 6 

 

 

LPARNAME CPU ID DED CPUS SHARED CPUS WEIGHT CAP

SYSH CP 0 1 7 N

SYSD CP 0 8 469 N

SYSC CP 0 6 335 N

SYSI CP 0 1 40 N

SYSF CP 0 3 157 N

B13BSYSD ICF 1 0 . N

B13CSYSB ICF 0 1 750 N

B13DSYSE ICF 0 1 250 N

PARTITION OVERVIEW   -  SYSC   -   FRI, 5 JAN 2007

 
Figure 7 

 

                                                
4
 A RMF report for at least one system running on each machine is required to get all the LPARs characteristics 

5 Similarly to the RMF reports you need to check at least one system running on each machine to get the complete 

picture. 
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4 Choosing the right workload type 

 

The most critical information to provide to zPCR is the workload type running in each LPAR. 

zPCR allows you to choose one of the IBM LSPR
6
 workload primitives or one of a predefined set 

of workload mixes. 

 

It’s very unlikely for a workload primitive to represent a real life workload so normally you have to 

choose the workload mix that better matches each LPAR workload characteristics. 

Figure 8 shows all the LSPR workload primitives and mixes. 

 

zPCR includes the excellent “Large Systems Performance Reference” (SC28-1187-11) document, 

which discuss workload primitives and mixes. 

The following figure shows a section of the zPCR Workload Mix Definitions. 

 

 
Figure 8 

 

By selecting a workload mix and clicking the Display button you can get the workload mix 

composition as showed in Figure 9. 

 

                                                
6
 The IBM

TM
 Large System Performance Reference

TM
 (LSPR

TM
) ratios represent IBM's assessment of relative processor 

capacity in an unconstrained environment for the specific benchmark workloads and system control programs specified 

in the tables. Ratios are based on measurements and analysis. - Large Systems Performance Reference - Document 

Number SC28-1187-11 
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Figure 9 

 

Most of the production systems workloads match well the LoIo mix so IBM advices to use it when 

appropriate.  

A workload can be considered as LoIo if the ratio between the number of DASD I/O per second and 

the number of used MSUs is less than 30. 

Unfortunately evaluating this ratio is not an easy task if you only use RMF reports. 

 

These are the needed steps: 

� produce a Policy Summary report (using the RMF Workload Activity report) for each 

LPAR; the report should be a duration report covering the critical shift hours;  

� repeat the report on more days; 

� calculate the averages of DASD I/O rate and MSU used
7
 across all the days for each LPAR; 

� divide the average DASD I/O rate by the average MSU used for each LPAR
8
. 

 

If the number of LPARs is significant this process can be very long. 

 

EPV for z/OS provides the DASD I/O rate to MSU used ratio (IOM Index) for all the LPARs in the 

IOM INDEX MONTH TREND view of the Resource Month Trend Vision.  

The index is tracked month by month for different shifts or across all the hours of the day. 

 

An example is provided in Figure 10. At a glance you can determine that all the LPARs except 

SYSF can be considered as LoIo. 

 

                                                
7
 MSU used can be obtained from the RMF Partition Data Report too.  

8 The result has to be multiplied by 0.9 (for z990) or by 0.81 (for z9) to adjust for the fact that the MSU ratings for these 

processors have been set below their actual capacities to provide for improved software price/performance. 
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DATE SYSA SYSB SYSC SYSD SYSE SYSF

Dec-06       14,9       21,5       21,0       16,0      23,2      49,5 

Nov-06       14,3       19,7       20,9       16,0      22,3      47,4 

Oct-06       13,7       18,9       20,0       16,7      22,7      43,5 

Sep-06       13,1       19,1       23,7       16,2      21,1      30,7 

Aug-06       13,3       18,9       22,6       18,3      16,2      35,3 

Jul-06       13,4       18,9       22,5       18,1      18,0      33,3 

Jun-06       14,1       18,9       23,9       15,5      17,1      37,7 

May-06       14,1       18,4       23,0       15,0      19,2      48,9 

Apr-06       14,4       18,7       23,5       14,8      16,2      50,8 

Mar-06       13,9       18,1       20,7       15,7      20,4      47,1 

Feb-06       13,1       17,0       22,5       17,4      17,3      26,4 

Jan-06       12,9       15,9       22,5       17,9      14,4      32,0 

IORATE/MSU

SYSTEMS

 
Figure 10 

 
To determine which workload mix can be used when a LPAR (as SYSF in the previous example) is 

not running a LoIo workload a further step is needed. You have to characterize the SYSF workload 

to understand which workload mix better matches it. 

 

Using RMF this process will be extremely long and tedious.  

In fact in this case you need to: 

� produce a Service Class report (using the RMF Workload Activity report) for each LPAR; 

the report should be a duration report covering the critical shift hours;  

� repeat the report on more days; 

� sum the service classes CPU usage across all the days for each LPAR; 

� aggregate the service classes to workload types;  

� calculate the percentage of total CPU usage belonging to each workload type. 

 

EPV for z/OS provides the CPU usage by workload
9
 in the SYSTEM WORKLOAD SERVICE 

UNITS MONTH TREND view of the Workload Month Trend Vision.  

The values are tracked month by month for different shift or across all the hours of the day. 

An example is provided in Figure 11. 

 

                                                
9
 Similar information is also provided by service and report class. 
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SYSTEM DATE WAS DDF IMS IWEB JOB MQS OMVS STC TSO TOTAL

SYSF Dec-06 974 412 5.258 90 1.191 108 74 5.840 49 13.996

SYSF Nov-06 789 457 3.929 103 1.222 95 62 6.638 39 13.333

SYSF Oct-06 1.597 542 3.367 107 1.225 100 58 6.971 41 14.007

SYSF Sep-06 813 437 1.708 105 1.351 88 40 6.335 51 10.928

SYSF Aug-06 1.179 374 2.701 117 1.159 108 75 6.496 43 12.253

SYSF Jul-06 889 385 2.314 124 1.271 107 93 6.643 63 11.888

SYSF Jun-06 684 384 3.083 115 1.109 96 137 6.185 81 11.873

SYSF May-06 853 426 4.689 123 1.089 112 40 7.065 87 14.484

SYSF Apr-06 818 381 4.680 96 968 93 63 5.376 41 12.516

SYSF Mar-06 767 434 5.505 121 1.202 98 29 6.809 45 15.010

SYSF Feb-06 749 289 1.677 97 902 70 61 5.084 53 8.981

SYSF Jan-06 705 392 2.771 119 1.378 118 137 6.811 113 12.545

CPU Million Service Units   -  SYSF

WORKLOAD

 
Figure 11 

 
EPV for z/OS allows to export each view in MS Excel with just a mouse click so calculating 

workload percentages it’s a very quick and simple task to do. 

 

When you finally determine which workload mix better fits each LPAR workload
10

 you can set it in 

zPCR to complete the LPAR configuration. 

 

 
Figure 12 

 

                                                
10

 If no LSPR workload mix fits your workload, zPCR allows you to create your own mix. 
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5 Conclusion 

 

zPCR is a very useful tool which should be included in any Capacity Planning methodology. 

However its effectiveness strongly depends on the quality of the provided input data. 

 

The required machine and basic LPARs configuration information is easy to get from RMF 

standard reports. Choosing the right workload mix is on the contrary a much longer and 

complicated task if using only RMF. 

This is the real critical issue; in fact depending on the workload characteristics the machine capacity 

may vary a lot. 

 

EPV for z/OS Version 6 fully supports zPCR providing all the required information in a ready to 

use format, thus making the use of the tool much quicker and easier.  

At a glance you will know if your workload can be considered as LoIo and if not, you can analyze 

the workload composition in terms of workloads (CICS, IMS, Websphere, Batch, etc.), service and 

report class. 

 

 

  


