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5 Using accounting trace data  

 

The DB2 accounting trace produces hundreds of valuable metrics that are contained within SMF 

101 records. Many of these metrics provides information which are absolutely essential to control 

and tune application performance. 

 

The most important categories of information provided are: 

• plan name, authorization id, connection id, correlation id, subsystem id; 

• plan executed SQL, getpages, synchronous I/O, asynchronous I/O, BP and GBP activity; 

• plan deadlocks, timeouts, lock escalations, lock suspensions;  

• plan elapsed times, CPU times, wait times; 

• package name, package collection;  

• package elapsed, CPU times, wait times; 

• package getpages and executed SQL. 

 

All the metrics discussed in this chapter, unless otherwise stated, are collected in SMF 101 (IFCID 

003 and 239). 

All the words in bold are SMF 101 record fields. 

 

5.1 Class 1 metrics 
 

Class 1 is the default accounting trace class.  

It provides many of the information types needed to start plan analysis and tuning such as plan 

identification, lock activity, SQL activity, and many others which are collected in IFCID 003 and 

then in SMF 101 subtype 0. 

 

Just to give an example, you can use this information to identify all the plans “victims” of deadlock 

(QTXADEA) and timeout (QTXATIM) events.  

However the most important information provided are elapsed and CPU time. 

 

Class 1 elapsed time has to be calculated as the difference between Ending Store Clock Time 

(QWACESC) and Beginning Store Clock Time (QWACBSC)
1
.  

 

Class 1 CPU time has to be calculated as the sum of the CPU seconds used by: 

• main task; calculated as the difference between Ending CPU Time (QWACEJST) and 

Beginning CPU Time (QWACBJST)
2
; 

                                                
1
 QWACESC contains the accumulated elapsed time when a roll-up record is written with accumulated accounting data.  
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• stored procedures (QWACSPCP); 

• UDF
3
 (QWACUDCP). 

 

All these metrics include the time spent in DB2 and outside DB2 (usually called “in application”). 

This is the major limitation of class 1 elapsed and CPU time.  

 

Another limitation of class 1 is that it only provides the total elapsed and CPU time from the first 

SQL call thru the thread termination. So this information, as depicted in Figure 10, is generally less 

complete than what you can get from other sources (such as SMF 110 for CICS transactions, IMS 

log records for IMS transactions, SMF 30 for batch jobs, etc.) because it doesn’t cover all the UOW 

(Unit Of Work) life.  

 

 
 

Figure 10 
 

Additional class 1 metrics provide elapsed time spent running stored procedures (QWACSPEA) and 

UDF (QWACUDEA). These times are already included in the Class 1 elapsed time. 

The QWACCLS1_ZIIP field provides information about the amount of the CPU time that is 

consumed while running on a zIIP. 

 

5.2 Class 2 metrics 
 

When you start accounting class 2 many additional trace points are activated to measure plan 

entry/exit from DB2 events. Gathered information are not written to any external destination but the  

accounting facility uses it to compute the additional total statistics that appear in SMF 101 (IFCID 

003).  

 

Class 2 elapsed time has to be calculated as the sum of the elapsed seconds spent in: 

• main task (QWACASC); 

• stored procedures (QWACSPEB); 

• UDF (QWACUDEB); 

• native stored procedures (QWACSPNF_ELAP); 

• triggers under an enclave (QWACTREE);  

• triggers not under an enclave (QWACTRET).  

 

Class 2 elapsed time is the time spent in DB2. The time spent “in application” can be easily 

calculated by subtracting Class 2 from Class 1 elapsed time. It is reported in Figure 11 using a white 

bar. This is very important information to know because it will drive your tuning efforts in the right 

direction. 

 

                                                                                                                                                            
2
 QWACEJST contains the accumulated CPU time when a roll-up record is written with accumulated accounting data. 

3
 User Defined Function. 

Class 1

Elapsed CPU

UOW
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A similar approach has to be used to calculate Class 2 CPU time; you have to sum the CPU seconds 

used in: 

• main task (QWACAJST); 

• stored procedures (QWACSPTT); 

• UDF (QWACUDTT); 

• native stored procedures (QWACSPNF_CP); 

• triggers under an enclave (QWACTRTE);  

• triggers not under an enclave (QWACTRTT).  

 

Class 2 CPU time is the time used in DB2. The CPU time used “in application” can be easily 

calculated by subtracting Class 2 from Class 1 CPU time
4
. As for the elapsed time, this is very 

important information to know because it will drive your tuning efforts in the right direction. 

 

 
 

Figure 11 

 

A real life example is provided in the following figure showing a comparison between three 

different UOW types: a batch job, a DB2 utility and an IMS long running transaction (BMP). 

 

 
Figure 12 

 

                                                
4
 Before comparing Class 1 and Class 2 CPU time you need to add the CPU consumptions measured by 

QWACSPNF_CP, QWACTRTE and QWACTRTT to Class 1.  
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Most of the batch elapsed time has been spent in application while all the DB2 utility elapsed has 

been spent in DB2. The IMS transaction has spent most of the time in DB2 and only a small part of 

it in application. 

 

A similar behavior is shown in Figure 13 for the CPU time use by the batch job and the DB2 utility 

while the IMS transaction CPU time is about the same in application and in DB2. 

 

 
Figure 13 

 

    

5.3 Class 3 metrics  

 

There can be a big difference between Class 2 elapsed and CPU time. So a very important question 

to answer is: where does a plan spend time when not using CPU ? 

To get this answer you need to start accounting class 3. It will provide additional detailed 

information about a lot of possible wait events and times in DB2 which will be added to SMF 101 

(IFCID 003).  

 

 
 

Figure 14 
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About thirty different plan wait times are tracked
5
; the most common of them are: 

• total lock/latch wait time (QWACAWTL); it doesn’t include locks and latches due to 

group-level lock contentions in a data sharing environment;  

• total synchronous I/O wait time (QWACAWTI); while it includes both synchronous read 

and write I/O it is normally dominated by read operations;  

• total other read I/O wait time (QWACAWTR); read I/O performed under another thread; it 

includes sequential prefetch, list prefetch, sequential detection; 

• total other write I/O wait time (QWACAWTW); write I/O performed under another thread;  

• total log write I/O wait time (QWACAWLG). 

 

Figure 15 shows the relevant wait times for the three UOW in our example. Wait time for 

synchronous and other read I/Os explain all the wait time for the DB2 utility and the IMS 

transaction. Main wait reasons for the batch job are synchronous I/Os and lock/latch.  

 

 
Figure 15 

 

If you subtract the total Class 3 wait time and the Class 2 CPU time from Class 2 elapsed time you 

get what is normally called “not accounted” DB2 wait. 

It is that part of the Class 2 elapsed time when DB2 is waiting for external reasons such as CPU, 

paging, etc. 

 

You expect not accounted DB2 wait to be negligible for important and short UOW such as CICS or 

IMS transactions while you can normally accept bigger values for batch jobs.   

 

                                                
5
 Corresponding variables showing the number of wait events are also available. 
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Figure 16 

 

5.4 Class 7, 8 and 10 metrics  
 

Accounting trace 7, 8 and 10 produce package (or DBRM
6
) information which are collected in 

IFCID 239 and then in SMF 101 subtype 1. 

If a package is executed multiple times, all executions of the package are grouped into a single 

block of information. 

 

Class 7 is similar to class 2, in that it shows in DB2 elapsed and CPU times, while class 8 is similar 

to Class 3, in that it shows wait times.  

 

Class 10 is only available starting from DB2 V8. In this version IBM decided to provide a lot of 

new information about lock activity, buffer pool activity and SQL statistics in IFCID 239. They 

were initially produced using the class 7 accounting trace but this lead in some situations to 

unacceptable CPU overhead so IBM decided to provide this information through a new accounting 

trace class: class 10. 

 

In the following figures we show the result of different combinations of accounting class 7, 8 and 

10. 

 

 
Figure 17 

 

Data reported in Figure 17 come from a DB2 subsystem where all the classes are active. You can 

see which packages have been executed by the P506PL1 plan, how much CPU they used and their 

elapsed time (class 7). 

 

The total wait time (and all the related details not shown here)  is provided by class 8 while the total 

number of executed getpages and SQL (and all the related details not shown here) is provided by 

class 10.      

 

 

                                                
6 BIND for a DBRM is always to a package in DB2 V10. Every DBRM will be bound to a package, and plans will need 

one or more packages for execution. 

 

Class 1

Class 2

Elapsed CPU

UOW

Wait Not accounted

Class 3

Elapsed in Appl CPU in Appl

PLAN NAME PACKAGE NAME PACKAGE COLLECTION SWITCH DB2 CPU DB2 ELAPSED DB2 WAIT GETPAGES (K) SQL DML

P5060PL1 S5060CSK T5106 6            70,6                    80,0                8,5                   2.680               12 

P5060PL1 S5060165 T5164 14            77,3                  319,1            198,3                   1.826     2.820.427 

P5060PL1 S5060537 T5135 6            77,2                    81,0                3,6                      716         98.756 

P5060PL1 S5070008 T5075 1            31,0                    35,2                4,1                   1.153               27 

P5060PL1 S5060165 T5124 2            11,0                    51,2              38,3                      261       395.783 
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Figure 18 

 

Data reported in Figure 18 come from a DB2 subsystem where only class 7 and 8 are active. You 

miss information about getpages and SQL. 

 

 
Figure 19 

 

Data reported in Figure 19 come from a DB2 subsystem where only class 7 and 10 are active. You 

miss information about DB2 wait. 

 

 

The overhead to produce and manage DB2 metrics in SMF will be discussed in the last part of this 

paper. 

 

 

 

 

PLAN NAME PACKAGE NAME PACKAGE COLLECTION SWITCH DB2 CPU DB2 ELAPSED DB2 WAIT GETPAGES (K) SQL DML

S6144835 C6144A S6125B60 480            33,2                  261,9            220,0 . .

PLAN NAME PACKAGE NAME PACKAGE COLLECTION SWITCH DB2 CPU DB2 ELAPSED DB2 WAIT GETPAGES (K) SQL DML

P4965SAM S4965MEE C4965SAM 1            18,5                    32,8 0                        79     1.208.350 

P4965SAM S4965CAM C4965SAM 1            10,8                    14,5 0                        65       630.270 

P4965SAM S4965FO5 C4965SAM 3            27,3                  564,8 0                      929       117.492 

P4965SAM S4965PRD C4965SAM 78            17,2                    38,8 0                   2.183              154 

P4965SAM S4965DY5 C4965SAM 76            21,3                    37,9 0                   3.220           1.051 


