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1 Introduction 

 

In almost any mainframe environment, DB2 is the repository where all the most important company 

information are stored. This information are normally accessed by many applications via Batch, 

TSO, CICS, IMS , DDF, WebSphere, etc. 
 

Each DB2 subsystem always includes three system address spaces: 

• Master (MSTR), providing overall control functions such as logging and backout; 

• Database Manager (DBM1), providing database related functions such as buffer pools and 

EDM pool management; 

• Internal Resource Lock Manager (IRLM), providing locking support. 
 

A fourth address space is normally present: it is the Distributed Data Facility (DIST) address space 

which provides support for remote requests (coming from outside the system where DB2 resides).   

 

The z/OS standard accounting mechanism, based on cross memory services, attributes CPU usage 

to the requesting address space. Only a small part of the CPU used to serve requests arriving to DB2 

is normally charged to MSTR, DBM1 and IRLM address spaces. This part can be considered as 

wholly DB2 overhead. 

 

The situation is different for the DIST address space which serves remote requests coming from 

outside the system and therefore CPU usage cannot be charged to any requesting address space. In 

this case DIST CPU usage includes both application activity and DB2 overhead. 

 

Other address spaces can be used to run DB2 stored procedures
1
. Almost all the CPU used running 

stored procedures is charged to the requesting address space which can eventually be the DIST (if 

the stored procedure is called by a remote request). The CPU charged to the address spaces running 

DB2 stored procedures can be considered as wholly DB2 overhead but it is normally negligible so it 

will not be discussed in this paper. 

 

In the following chapters we’ll discuss: 

• which metrics can be used to evaluate the DB2 system address spaces overhead; 

• how to separate application productive work from the DIST address space overhead;  

• what can be done to understand if the DB2 overhead is excessive and where it comes from. 

                                                
1
 Native stored procedures run in DBM1. 
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2 Evaluating DB2 system address spaces’ overhead 

 

DB2 overhead for MSTR, DBM1 and IRLM can be easily evaluated using SMF 30, 100 or 72 

records.  

 

a) Using SMF 30 interval records (subtype 2 and 3); you have to select the records belonging 

to MSTR, DBM1 and IRLM address spaces and sum the CPU time provided in the 

SMF30ICS, SMF30ICU, SMF30HPT, SMF30IIP, SMF30RCT, SMF30CPS, SMF30CPT 

fields; 

 

b) Using SMF 100; you have to use the QWSAEJST and QWSASRBT fields. A section for 

each DB2 system address space is provided, so to get MSTR, DBM1 and IRLM overhead 

you have to sum the values corresponding to all of them
2
. Remember that these counters 

have been accumulated since DB2 was last started. So a de-accumulation step is required to 

get the numbers relative to the analyzed period of time.  

 

c) Using SMF 72 records requires a preliminary assignment of DB2 system address spaces to 

specific WLM service or report class. Then you have to:  

1. select the records belonging to these classes; 

2. normalize zAAP and zIIP service units, provided in the R723CIFA and R723CSUP 

fields, to standard CPUs speed multiplying respectively by the R723NFFI and 

R723NFFS coefficient (they normally have the same value) and dividing by 256; 

3. subtract normalized zAAP and zIIP service units from the service units provided in 

the R723CCPU field;  

4. convert TCB and SRB service units values in R723CCPU and R723CSRB to CPU 

seconds multiplying by the system service units per second value and dividing by the 

TCB and SRB coefficients (provided in the R723MCPU and R723MSRB fields);  

5. sum the values obtained in the previous step to the values provided in the R723CIIT, 

R723CHST and R723CRCT fields. 

 

We applied all the methods described above and we calculated the DB2 System Address Spaces 

overhead using the following variables: 

• AS100OVH, based on SMF 100 records;   

• AS072OVH, based on SMF 72 records;   

• AS030OVH, based on SMF 30 interval records. 

 

The graph in Figure 1 allows us to compare the results we obtained.  Only the “prime shift” hours, 

from 8am to 5pm, are presented. 

 

                                                
2
 The QWSAPROC field allows you to identify each DB2 system address space. 
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AS030OVH (based on SMF 30) and AS072OVH (based on SMF 72) values are almost identical. 

AS100OVH (based on SMF 100) values are always a little lower than them.  

 

3 Evaluating the DIST address spaces overhead 

 

To evaluate the DIST address space overhead a separate discussion is needed. This address space 

serves requests coming from outside the system so there is no address space to charge CPU back 

using standard cross memory services. Therefore DIST CPU usage includes both overhead and 

application productive work. 

 

Again you can use SMF 30, 100 or 72 records to estimate DIST overhead but the required steps are 

not exactly the same as before.  

 

a) Using SMF 30; you have to select the records belonging to the DIST address space. Then 

you have to: 

1. Estimate the TCB part of the overhead by subtracting SMF30DET and SMF30ENC 

values
3
 from SMF30CPT; 

2. sum the obtained value to the CPU time provided in the SMF30ICS, SMF30ICU, 

SMF30HPT, SMF30IIP, SMF30RCT, SMF30CPS fields. 

 

b) Using SMF 100; you have to use the QWSAEJST and QWSASRBT fields. Only consider 

the section where the QWSAPROC is equal to DIST. Remember that these counters are 

accumulated since DB2 was last started. So a de-accumulation step to get the numbers 

relative to the analyzed period of time is required. You have to: 

1. Estimate the SRB part of the overhead subtracting QWSAPSRB from QWSASRBT; 

2. add the value obtained to the TCB time provided in the QWSAEJST field. 

 

                                                
3
 Application productive work runs on an enclave, 
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c) Using SMF 72 records requires a preliminary assignment of DIST system address space and  

DDF work to a specific WLM service or report class
4
. Then you have to:  

1. select the records belonging to the DIST classe;  

2. normalize zAAP and zIIP service units, provided in the R723CIFA and R723CSUP 

fields, to standard CPUs speed multiplying respectively by the R723NFFI and 

R723NFFS coefficient (they normally have the same value) and dividing by 256; 

3. subtract normalized zAAP and zIIP service units from the service units provided in 

the R723CCPU field;  

4. convert TCB and SRB service units values in R723CCPU and R723CSRB to CPU 

seconds multiplying by the system service units per second value and dividing by the 

TCB and SRB coefficients (provided in the R723MCPU and R723MSRB fields);  

5. add the values obtained in the previous step to the values provided in the R723CIIT, 

R723CHST and R723CRCT fields. 

 

Also in this case we applied all the above described methods and we calculated the DB2 DIST 

Address Spaces overhead using the following variables: 

• DS100OVH, based on SMF 100 records;   

• DS072OVH, based on SMF 72 records;   

• DS030OVH, based on SMF 30 interval records. 

 

The graph in Figure 2 allows us to compare the results we obtained.  Only the “prime shift” hours, 

from 8am to 5pm, are presented. 
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DIST overhead is much lower than the one of DB2 system address spaces. However it’s important 

to remember that this is only a part of the overhead introduced by DDF which, as every DB2 

workload, requires service to MSTR, DBM1 and IRLM.     

 

                                                
4
 A DDF service class always has to be defined to avoid DDF requests run in the default SYSOTHER service class as 

Discretionary work. 
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DS030OVH (based on SMF 30) and DS072OVH (based on SMF 72) values are again almost  

identical. DS100OVH (based on SMF 100) values are normally lower than them.  

It’s important to note that both DS030OVH and DS100OVH are estimated values while 

DS072OVH is measured.  

 

The graph in Figure 3 doesn’t refer to the DB2 overhead. It is a comparison of DDF workloads 

consumptions obtained after subtracting the DB2 overhead from the DIST address space (based on 

SMF 30 and SMF 100) CPU usage
5
. 

 

 

0

200

400

600

800

1000

1200

1400

1600

1800

8 9 10 11 12 13 14 15 16 17

C
P

U
 s

e
c
o

n
d

s

DB2 DIST Work
SMF 30, 72 and 100 Comparison

DS100WRK DS072WRK DS030WRK  
 Figure 3 

 

 

What can be done to understand if the DB2 overhead is excessive and where it comes from will be 

discussed in the second part of this paper. 

 

                                                
5
 DS072WRK is based on separate SMF 72 records for service/report class dedicated to application productive work.    


