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1 Introduction 
 
For many years z/OS customers have been used to setting a weight for each logical partition 
(LPAR) just to tell PR/SM how to manage shared CPs when they are in contention. 
The assigned weight expresses the importance of LPARs workloads to be considered in the 
distribution of the CPU and zIIP capacity. 
 
Generally speaking weight is enforced by PR/SM only when there is not enough power to satisfy all 
LPARs’ demands. As long as the physical CPs have some spare power, all LPARs can use whatever 
they want. However, if initial capping is set for an LPAR its weight becomes an insurmountable 
limit to the usable CP capacity. No matter how much capacity is available and not being used by the 
other LPARs. 
 
A not well known effect of the weight is that, if it’s not coherent with the number of logical CPs 
assigned to the LPAR, it may negatively influence PR/SM dispatching and application performance 
leading to the so-called “short CP effect”. 
 
More recently, with the advent of HiperDispatch, the LPAR weight has also become a key element 
in the “vertical polarization” of the logical CPs which has again a very strong effect on workload 
performance. 
 
Finally, LPAR weight is also used when group capacity is used to determine the LPAR minimum 
entitlement, which is the amount of CPU it can use in the 4-hour rolling average without being soft-
capped when the group capacity limit is reached. 
 
In this paper we will discuss the many effects of LPAR weight providing examples and suggestions. 
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2 Partition weight and CP contention 
 
As mentioned, the first goal of LPAR weight is to tell PR/SM how to manage shared CPs when all 
the resources in a CP pool (CPU, zIIP) are saturated and LPARs are contending for them. Different 
weights can (and normally have to) be specified for each CP pool. 
   
Weight is set as an absolute number but it’s internally converted to a percentage which expresses 
the relative importance of LPARs workloads in the distribution of CPU and zIIP capacity. 
 
In the table in Figure 1 you will find an example of very simple weight definition. Values in the 
Weight column are set by customers while PR/SM uses the values in %Weight.   
 

LPAR Weight %Weight
LPAA 990 60%
LPAB 495 30%
LPAC 165 10%

1650 100%  
Figure 1 

 
To make life easier and have an immediate understanding of the %Weight values, it’s strongly 
suggested the sum of the weights to be equal to 10001. 
 
The values in Figure 2 provides exactly the same indications to PR/SM than the ones in Figure 1 but 
they allow you to immediately understand what is the percentage of the CP pool capacity you  
assigned to each LPAR. 
 

LPAR Weight %Weight
LPAA 600 60%
LPAB 300 30%
LPAC 100 10%

1000 100%  
Figure 2 

 
If initial capping is not active (see next chapter), weight is enforced by PR/SM only when there is 
not enough power to satisfy all LPARs’ demands. As long as the physical CPs have some spare 
power, all LPARs can use whatever they want. 

                                                 
1 You could also use 100 but 1000 provides more granularity which can be needed in complex configurations with 
many small partitions.  



 
EPV Technologies    

The many effects of the LPAR weight 
 

3

An important check you have to do is comparing the target CPs, each LPAR can use in contention, 
with the number of logical CPs assigned to it. 
 
The example in Figure 3 shows the CEC usage view2 for the LPAA LPAR. It can theoretically use 
up to 60% of the CPs when in contention as shown in the % TARGET row.  
However, its maximum usage of the CEC CPs never trespasses 38,5% in the peak hours (see values 
in red). 
 
METRIC 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
% USED 10,2 13,4 11,6 7,6 9,2 10,4 9,5 14,7 28,9 38,5 38,5 38,3 38,4 28,6 19,5 21,5 22,9 17,7 13,6 23,7 23,1 17,7 15,6 17,5

% TARGET 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0 60,0
% LIMIT 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5 38,5  

 Figure 3 
 
The reason is the number of logical CPs assigned to this LPAR. The last row of this simple but 
important view says that the maximum CEC capacity, which can be used by LPAA even when there 
is a lot of capacity unused by the other partitions, is 38,5%.  

 

 

CEC LPAR Weight %Weight LCP PCP
CEC1 LPAA 600 60% 5
CEC1 LPAB 300 30% 5
CEC1 LPAC 100 10% 5

TOTAL 1000 100% 15 13  
Figure 4 

 
As reported in Figure 4 the number of logical CPs assigned to LPAA is 5 which is only 38,5% of 
the physical CPs available in the CEC (see PCP). So LPAA can’t use more than that. 

                                                 
2 From EPV for z/OS Workloads vision. 
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3 Initial capping 
 
Initial capping is the oldest available capping technique. It exploits the PR/SM capping function and 
it can be used to limit the capacity which can be used by an LPAR on one or more CP pools 
independently.  
 
Initial capping is based on LPAR (relative) weight.  
A capped LPAR running at its cap does not have access to the resources that are not utilized by 
other LPARs while resources that are not used by a capped LPAR can be used by other LPARs.  
 
Initial capping can be used to limit:  

 effect of loops in development LPARs; 
 capacity used during stress tests; 
 capacity specified in an outsourcing service contract; 
 etc. 

 
In the example below LPAA workloads demand is using only 50% (instead of 60% as guaranteed 
by its weight) so LPAC can use this free capacity exceeding the 10% it should use in contention. 
 

LPAR Active Weight %Weight %Demand CAP %Used
LPAA Yes 600 60% 50% No 50%
LPAB Yes 300 30% 30% No 30%
LPAC Yes 100 10% 20% No 20%

TOTAL 1000 100% 100% 100%  
Figure 5 

 
If initial capping would be activated for LPAC the results would be what is shown in Figure 6. 
 

LPAR Active Weight %Weight %Demand CAP %Used
LPAA Yes 600 60% 50% No 50%
LPAB Yes 300 30% 30% No 30%
LPAC Yes 100 10% 20% YES 10%

TOTAL 1000 100% 100% 90%  
Figure 6 

 
The major issue of initial capping is that, being based on relative weight, it’s sensitive to LPAR 
activation/deactivation. 
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As you can see in the example below if LPAB will be deactivated LPAC will be capped at 14% of 
the CEC capacity instead of 10% as desired. 
 

LPAR Active Weight %Weight %Demand CAP %Used
LPAA Yes 600 86% 50% No 50%
LPAB NO
LPAC Yes 100 14% 20% YES 14%

TOTAL 700 100% 70% 64%  
Figure 7 

 
To overcome this kind of issues IBM released the Absolute Capping and, more recently, the 
Absolute Group Capping functionalities which allow you to cap an LPAR at a fixed amount of 
capacity independently from the LPAR weight. 
Unlike initial capping these new functionalities can also be used together with Defined and Group 
Capacity. 
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4 Short CP effect 
 
In order for an LPAR to consume additional capacity that’s not used by other LPARs, it needs to 
have sufficient logical processors. This means that its number of logical CPs assigned should be 
sometimes higher what would be needed to consume only the guaranteed share. 
 
Over-configuring the logical processors decreases the percentage of time each of them will actually 
be running. This is absolutely true before HiperDispatch when PR/SM traditionally distributed the 
capacity share of an LPAR equally across all of its online logical processors.  
 

CEC LPAR Weight %Weight LCP Target CPs % of 1 CP PCP
CEC1 LPAA 600 60% 5 7,8 156%
CEC1 LPAB 300 30% 5 3,9 78%
CEC1 LPAC 100 10% 5 1,3 26%

TOTAL 1000 100% 15 13  
Figure 8 

 
In the above example LPAC relative weight is 10% so it will give this LPAR a guaranteed number 
of physical CPs equal to 1,3 (Target CPs); because LPAC has 5 logical CPs each of them will be 
dispatched 26% of the time (% of 1 CP). 
 
The resulting percentage of 1 physical CP per logical CP can be calculated with the following 
simple formula: 
 

% of 1 CP = % Weight * PCP / LCP 
 
In this case after having run for its time slice, a logical processor must wait its turn for 74% of the 
time. From the perspective of a workload running on that logical processor, unaware of PR/SM 
activity, it would be similar to using less powerful (short) CPs. 
 
The short CP effect can lead to poor response time especially for CPU intensive workloads that can 
be stranded on a logical processor that won’t run again for a long time.  
It can also cause a waste of cycles on each running processor spinning for system locks held by the 
not running processors.  
 
HiperDispatch can manage the number of online logical processors to mitigate the short CP effect.  
However LPARs can be still exposed to the “vertical” short CP effect.  
We will discuss that in the next chapter. 
 
 
 

The effects of the LPAR weight on HiperDispatch and Group Capacity will be discussed in the 
second part of this paper 

 
 


