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1 Introduction  
 

Even though Db2 V12 has been available for 3 years, many customers have not migrated yet. 

As it happened with other recent Db2 versions, IBM put a lot of effort in improving Db2 performance 

and resource consumptions. 

 

In this paper we will discuss the amazing benefits obtained, out-of-the-box, by one of our customers 

migrating to Db2 V12 M100 (V12 compatibility mode). 

It’s important to note that no package re-bind had been done at the time this study was performed. 

 

We measured: 

• Reduction of zIIP MIPS used by Db2 system address spaces; 

• Reduction of CPU and zIIP MIPS used by Db2 applications; 

• Reduction of the 4HRA peak; 

• Response time improvements of most critical applications. 

 

In the final part of the paper we will try to understand where all these benefits came from. 

 

2 Production environment and workload characteristics 
 

At the time of the study our customer was using an IBM 2964-753 machine (z13) with 21 zIIP 

engines. 

 

They were using the following major software and levels: 

 

Software Level 

z/OS 2.3 

IMS 15 

IIB (IBM Integration Broker)1 10 

MQ 9.0 

WebSphere 8.5.5 

Figure 1 

 

For what concerns Db2, he migrated from Db2 V11 to the following Db2 V12 levels: 

• Code Level: V12R1M503;  

• Catalog Level: V12R1M500; 

• Function Level: V12R1M100. 

 

 
1 Recently, IBM changed the name to IBM APP Connect Enterprise 
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Most critical applications are based on: 

• IMS/Db2 transactions 

• IIB/Db2 queries (IBM Integration Bus is now IBM ACE) 

 

The production workload shows two peaks: 

1. a very high load in some consecutive hours in the morning prime shift (8-11) which 

determines the peak of the 4-hour rolling average and therefore the MLC software costs;  

2. a peak hour in the late afternoon which is the base for hardware capacity planning. 

 

3 Measurements and tools 
 

The environment and application characteristics required getting measurements from different 

sources: 

• SMF 30, for CPU and zIIP consumptions of Db2 System Address Spaces;  

• SMF 101, for CPU consumptions (Class 2) of Db2 applications; 2 

• SMF 100, for Db2 statistics; 

• IMS log data (56FA log records), for IMS transactions response time. 

 

No standard source was available to properly analyse IIB queries response time, so application logs 

were collected and processed. 

 

The following tools have been used: 

• EPV for Db2, to provide reports about: 

o CPU and zIIP consumptions of Db2 System Address spaces, 

o CPU and zIIP consumptions of Db2 applications, 

o all the other Db2 reports; 

• EPV for z/OS, to provided reports about IMS transactions response time; 

• MyEPV, to provide reports about IIB queries response time. 

 

All the reports will compare two weeks before and after the migration 

 
  

 
2 zIIP consumptions of IMS and IIB applications are negligible, so they have not been considered in this study.  
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4 Results 
 

All the reports will compare two weeks before and after the migration. 

 

4.1 CPU and zIIP consumptions of Db2 System AS 

 

The graphs in Figure 2 and 3 compare the CPU consumptions of the Db2 MSTR, DBM1 and IRLM 

address spaces in the prime shift and in the peak hour. 

 

 
Figure 2 

 

 
Figure 3 
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You can note: 

• a slight reduction in DBM1 CPU consumptions in the prime shift but no meaningful variation 

in the peak hour; 

• no meaningful difference in IRLM and MSTR consumptions; 

• IRLM is the major CPU consumer. 

 

The graphs in Figure 4 and 5 compare the zIIP consumptions of the Db2 MSTR, DBM1 and IRLM 

address spaces in the prime shift and in the peak hour. 

 

 
Figure 4 

 

 
Figure 5 
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You can note: 

• a big reduction in DBM1 zIIP consumptions in both prime shift and peak hour (at least 800 

MIPS); 

• no meaningful difference in MSTR consumptions; 

• IRLM is not using the zIIP at all. 

 

4.2 CPU consumptions of Db2 applications 

 

The graphs in Figure 6 and 7 compare the CPU consumptions of IMS transactions in the prime shift 

and in the peak hour. 

 

 
Figure 6 

 

 
Figure 7 
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You can note a CPU consumptions reduction of about 1.000 MIPS in both prime shift and peak hour.  

You can also note a high consumption in the peak hour of the last day. It was due to a much higher 

number of transactions needed to satisfy a specific business need. 

 

The graphs in Figure 8 and 9 compare the CPU consumptions of IIB queries in the prime shift and in 

the peak hour. 

 

 
Figure 8 

 

 
Figure 9 

 

You can note big CPU consumptions reduction of about 8.000 MIPS in the prime shift. 

In the peak hour the reduction is also significant at about 3.000 MIPS.  
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4.3 Performance of Db2 applications 

 

The graphs in Figure 10 and 11 compare the average response time of the most critical IMS 

transactions in the prime shift and in the peak hour. 

 

 
Figure 10 

 

 
Figure 11 

 

We estimated a response time reduction of about 33% in the prime shift and about 20% in the peak 

hour. 
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IIB queries are classified in two groups: light and heavy queries. 

The graphs in Figure 12 and 13 compare the percentage of IIB queries completing in each response 

time bucket.3 

 

 
Figure 12 

 

 
Figure 13 

 

You can note a slight performance improvement for light queries and more meaningful benefits for 

heavy queries. About 10% more heavy queries completed in less than 1 minute. 

 
3 Response time buckets are defined in the customer SLA. Different buckets are used for light and heavy queries. 
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5 Where performance benefits come from 
 

We tried to understand where performance benefits come from. By looking at Db2 statistics we 

identified the following reasons4: 

• Prefetch improvements; 

• Latch reduction; 

• Reduced query materialization. 

 

5.1 Prefetch improvements 

 

Db2 12 greatly enhanced dynamic prefetch to avoid prefetch scheduling when the pages are 

determined to be in the buffer pool. 

In addition, Db2 12 provides 900 prefetch engines (300 more than in Db2 11). 

 

 
Figure 14 

 

You can see that, moving from Db2 V11 to Db2 V12, the number of events, when no prefetch engine 

was available, almost disappeared. 

 

5.2 Latch reduction 

 

Db2 12 greatly reduced Db2 latch contention for the following latch classes: 

• LC14, buffer manager latch; 

• LC19, log latch; 

• LC23, page latch timer; 

• LC24, EDM or pre-fetch latch. 

 

The graphs in the following figures represent the total number of suspends for agents that attempted 

to obtain a latch in each day. 

 

 
4 All of them are indicated in “IBM Db2 12 for z/OS Technical Overview”. 



 

EPV Technologies    

Measuring the Amazing Performance Benefits of Db2 V12 10 

They clearly show a big reduction of latch contention events for all these latch classes. Log latches 

have been practically eliminated. 

  

 
Figure 15 – Buffer Manager latches 

 

 

 
Figure 16 – Log latches 
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Figure 17 – Page latches 

 

 

 
Figure 18 – EDM or prefetch latches 
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5.3 Reduced query materialization 

 

“In Db2 12, materialization to a workfile is minimized, trimming unnecessary columns from the 

materialization, pushing predicates down to lower query blocks, pushing down the ordering of data 

and fetching first counters into lower query blocks, and reordering outer join tables to avoid 

materialization.”5 

 

The graph in Figure 19 represents the average workfile usage in GB. 

 

It shows a reduction of about 60%. 

 

 
Figure 19 

 

6 Summary 

 

Migrating from Db2 V11 to Db2 V12 M100, without package re-bind, our customer got the following 

results out-of-the-box: 

• about 3.000 MIPS saved by Db2 applications in the peak hour;  

• about 8.000 MIPS saved by Db2 applications in prime shift;  

• about 700 MSU reduced in the peak of the 4-hour rolling average; 

• about 800 zIIP MIPS saved in DBM1; 

• good improvements both in IMS transaction and heavy IIB queries response time. 

 
5 From “IBM Db2 12 for z/OS Technical Overview”. 


