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Abstract

• This presentation will cover some recommended automatic settings for DBM and 
DB CFG parameters

• STMM and AUTOMATIC settings have matured over various releases

• Help new Db2 customers get up to speed fast with Db2 initial setup and with 
adequate performance from the start

• Still need to know which parameters should be AUTOMATIC and which should not 
be, if any and the knowledge to determine what’s adequate

• I still find customers with old settings from prior database upgrades

• More and more companies are trying to run Db2 without a trained Db2 DBA
• No monitoring being done

• No knowledge of settings

• Many companies still get good Db2 performance even in these situations



Abstract

• Understanding all the included Db2 Monitoring tools

• Snapshot, Request and Activity based parameters

• db2pd

• dmctop
• MON_GET table functions

• db2top 

• dsmtop

• MON_GET table functions

• DB2MON

• Identifying and capturing suboptimal SQL using MONREPORT, DB2MON,dmctop

• Capture suboptimal SQL and use EXPLAIN_FROM_SECTION and DB2 Design Advisor

• Quick Db2 Health Checks to use 



Db2 Provided Monitoring Tools

• DB2MON

• MONREPORT reporting modules

• MON_GET table function facilities
• Request, Activity, Time based
• Intended to replace snapshot monitoring

• db2top and dsmtop
• – Deprecated

• dmctop -- Comes with Db2, replaces db2top and dsmtop
• Db2 11.5.6
• Download if prior to DB2 11.5.6
• Text based
• Enhanced functionality

• Throughput
• Lock Contention reporting (holders and waiters)

• db2pd
• Lightweight overhead
• Command driven
• Many options



MONREPORT

• The MONREPORT reporting module has been around since Db2 version 9.7

• Prior to that one could obtain similar data for top dynamic SQL via an SQL Query 
with a ranking function

• MONREPORT has several reporting options

• Database Level
• DBSUMMARY
• LOCKWAIT

• SQL Related
• CURRENTSQL
• PKGCACHE

• APPLICATION
• CURRENTAPPS
• CONNECTION



Troubleshooting and Tuning 
Methodology with MONREPORT

• Identify CURRENTSQL and PKGCACHE entries with metric ranking

• Identify high cost SQL from metrics
• CPU
• IO

• Rows read/rows written

• Lockwait
• Number of Executions

• Select executable ID of item of interest based on ranking

• Feed the executable ID to the EXPLAIN_FROM_SECTION stored procedure

• Explain the plan using DB2EXFMT

• Look for table scans, sorts, index scans

• Rewrite or use Design Advisor to review possible index improvements

• Iterate



Monitoring and Tuning Approach

• The next few slides will show the monitoring and tuning approach I use on a daily 
basis to support the various clients that outsource to us

• Call MONREPORT.CURRENTSQL 

• Review the Output for the metrics that are indicate high cost



MONREPORT CURRENTSQL Report



CURRENTSQL Continued



MONREPORT PKGCACHE



MONREPORT PKGCACHE



MONREPORT PKGCACHE



MONREPORT PKGCACHE



MONREPORT PKGCACHE



EXPLAIN_FROM_SECTION

• The EXPLAIN_FROM_SECTION procedure can be used to explain SQL from the 
package cache or from a package cache event monitor

• Capture the SQL using the MONREPORT PKGCACHE module

• Use the Executable ID as input to EXPLAIN_FROM_SECTION
• Uses actual access plan used during statement execution

• Output stored in explain tables and can be formatted using db2exfmt

❖My favorite way



MONREPORT to EXPLAIN FROM 
SECTION STORED PROCEDURE



EXPLAIN FROM SECTION DB2EXFMT



dmctop – Main Menu



dmctop shortcuts



dmctop -- Throughput



dmctop – Application Drilldown



dmctop – SQL Associated with 
Application Handle



SQL Behind DMCTOP 



dmctop – SQL Associated with 
Application Handle



dmctop – db2exfmt



dmctop -- Locking



dmctop – Lock Objects



dmctop – Lock Statistics



dmctop – Launch Appl Drilldown



dmctop – Blockers and Waiters



dmctop – Bufferpools



dmctop – Logging Performance



dmctop – Tablespace Details



dmctop – Table Statistics



db2mon
• db2mon 

• Consists of Db2 supplied scripts provided with each Db2 installation on LINUX and Unix

• Some basic monitoring provided

• Uses deltas between monitoring intervals to report activities during monitored intervals

• Additional setup and configuration required for historical reporting capability (longer 
monitoring interval)

• Included in the Samples/Perf subdirectory
• Prior to Db2 version 11.1 available as a download

• Uses lightweight in-memory monitoring interfaces (MON_GET functions)

• Online and Offline mode
• Default interval of 30 seconds



db2mon
• Requires that below DB CFG Parameters be enabled

• MON_ACT_METRICS (at least to BASE, default)

• MON_REQ_METRICS (at least to BASE, EXTENDED is ideal for db2mon) 

• MON_OBJ_METRICS (at least BASE)

• To install and configure a db2mon.cmd file on Windows refer to the following 
links
• https://jazz.net/wiki/bin/view/Deployment/Db2MustGather

• https://www.ibm.com/docs/en/db2/12.1.0?topic=tuning-collecting-reporting-performance-
monitor-data

• Offline mode produces output in IXF format from start to end of monitoring 
interval for loading and analysis in another system
• Offloads any overhead from monitored database

https://jazz.net/wiki/bin/view/Deployment/Db2MustGather
https://www.ibm.com/docs/en/db2/12.1.0?topic=tuning-collecting-reporting-performance-monitor-data


dmctop – Database Throughput Metrics



dmctop – Waits and Processing Time 
Database Level



dmctop – Top SQL by Execution Time



dmctop – Top SQL Time Spent Waiting



dmctop – Time Spent by Package



dmctop – Sort Metrics



dmctop – System level Information



dmctop – Processing Time at Database 
Level



dmctop – Wait times at Database level



dmctop – Bufferpool Information



HELD LOG CONDITION

SELECT

con.application_handle,

con.application_id,

con.application_name,

con.client_pid,

uow.uow_start_time,

uow.uow_log_space_used

FROM

table(mon_get_connection(cast(null as bigint), -1)) as con,

table(mon_get_unit_of_work(null, -1)) as uow

WHERE

con.application_handle = uow.application_handle and

uow.uow_log_space_used != 0

ORDER BY uow.uow_start_time ;



SQL
• In my experience suboptimal SQL is the cause of 90% of performance problems

• STMM does a pretty good job of allocating and controlling shared memory 
resources
• Bufferpools

• Other memory areas

• When the DBM, DB CFG, Bufferpools configured correctly, either set to 
AUTOMATIC or a value, and RUNSTATS, REORGS and REBINDS done on a regular 
basis, most performance problems are SQL related

• Lock contention, high number of locktimeouts, deadlocks are second most 
problems seen based on experience

• SQL Tuning would be at least a whole other presentation or more and I will 
highlight some best practices



SQL Best Practices

• Developers EXPLAIN SQL before it goes into production 

• Applications are tested in a test or QA environment prior to move to production

• DBAs assist developers in test or QA as needed in reviewing and monitoring SQL 
in development

• Developers, architects, data modelers work closely with DBAs in implementation 
of the logical model, with a key activity of INDEX DESIGN

• Big problem we find is little involvement of DBAs in initial Index Design 



SQL Best Practices

• Use the Bonnie Baker method
• Retrieve only the data required

• Restrict before you join

• Create indexes on LOCAL, ORDER BY and JOIN Predicates

• AND create indexes to support columns most frequently accessed

• Reports

• Use EXPLAIN

• Use Design Advisor with knowledge of the application and business requirements
• Preclude creating indexes that only benefit low cost SQL

• DO create indexes based on recommendations with high cost reduction but with knowledge 
of how it will or will not impact the workload

• Run workload instead of individual SQL statements if possible

• Work with the developers and business process owner to target important SQL



SQL Best Practices

• Use range predicates where possible

• Use Expression based indexing

• Review EXPLAIN sections with highest cost to target for tuning via rewrite or 
indexing or use of statistical views

• Review EXPLAIN for sorts and temp table usage and determine if index can 
improve

• Become aware of AI optimization improvements and see if you can take 
advantage of them



Lock Monitoring

• Drop the old db2detaildeadlock event monitor which is still installed with new 
Db2 installation

• Use the LOCKING event monitor
• Should be created and enabled for all production databases and test or dev databases where 

locking issues are of interest

• Compile the db2evmonfmt Java program and copy stylesheet to path
• C:\Program Files\IBM\SQLLIB\samples\java\jdbc

• /home/<instname>/sqllib/samples/java/jdbc

• Run db2evmonfmt with desired options to format the LOCKING event monitor 
data, Sample command:
• java db2evmonfmt -d hsprd -ue LOCKEVENTS -hours 24 -ftext > lockf27.txt



Sample Formatted Locking Report



Sample Formatted LOCKING Report

Current Activities of Participant No 1
----------------------------------------
Activity ID : 1
Uow ID : 2
Package Name : SYSSH200
Package Schema : NULLID
Package Version :
Package Token : SYSLVL01
Package Sectno : 2
Reopt value : none
Incremental Bind : no
Eff isolation : CS
Eff degree : 0
Actual degree : 1
Eff locktimeout : 15
Stmt first use : 2024-10-26-00.34.42.010023
Stmt last use : 2024-10-26-00.34.42.010023

Past Activities of Participant No 1
-------------------------------------
Activities not available

Current Activities of Participant No 2
----------------------------------------
Activity ID : 8
Uow ID : 45805
Package Name : SYSSH100
Package Schema : NULLID
Package Version :
Package Token : SYSLVL01
Package Sectno : 6
Reopt value : none
Incremental Bind : no
Eff isolation : UR
Eff degree : 0
Actual degree : 1
Eff locktimeout : 15
Stmt first use : 2024-10-26-00.34.25.901284



db2pd Background

• db2pd returns information without acquiring any 

locks or use of DB2 engine resources

• Since no locks are obtained, data returned by dbp2d may not be completely 
current or accurate 
• Zero use of database engine resources however is a good trade-off

• It is important to become familiar with db2pd as there is much information 
provided by db2pd that cannot be obtained through snapshot or event 
monitoring

• db2pd contains many options

• We will cover these new monitoring and problem determination information 
elements in this presentation



Using db2pd

• Command line tool

• Requires one of the following authorization
• SYSADM authority level.
• SYSCTRL authority level.
• SYSMAINT authority level.
• SYSMON authority level.

• No required connection or instance attachment

• For database level information to be retrieved, database must be active 

• Standard options are:
• -c command, read commands from input file
• -r repeat, num sec count
• -i interactive
• -file, specifies output file 



-transactions option

• Command: db2pd –db db2mon –trans 

Database Partition 0 -- Database DB2MON -- Active -- Up 1 days 04:27:09

Transactions:

Address    AppHandl [nod-index] TranHdl    Locks      State   Tflag      Tflag2     Firstlsn       Lastlsn        LogSpace      SpaceReserved   
TID            AxRegCnt   GXID     

0x027D1000 599      [000-00599] 99         0          READ    0x00000000 0x00000000 0x000000000000 0x000000000000 0             0               
0x000000009016 1          0        

0x027D1A80 591      [000-00591] 100        0          READ    0x00000000 0x00000000 0x000000000000 0x000000000000 0             
0               0x000000008FF6 1          0        

0x027D2500 589      [000-00589] 101        0          READ    0x00000000 0x00000000 0x000000000000 0x000000000000 0             
0               0x000000008FFD 1          0        

0x027D2F80 588      [000-00588] 102        0          READ    0x00000000 0x00000000 0x000000000000 0x000000000000 0             
0               0x000000009012 1          0        

0x027D3A00 9        [000-00009] 103        2          READ    0x00000000 0x00000000 0x000000000000 0x000000000000 0             0               
0x0000000003FA 1          0        

0x027D4480 8        [000-00008] 104        0          READ    0x00000000 0x00000000 0x000000000000 0x000000000000 0             0               
0x000000009014 1          0 



-locks option

• Command: db2pd –db db2mon –locks
Database Partition 0 -- Database DB2MON -- Active -- Up 1 days 04:44:50

Locks:

Address         TranHdl Lockname Type       Mode Sts Owner      Dur HldCnt Att ReleaseFlg

0x032DE790    103     4442324143434553BBCB10EC41  Internal P ..S   G    103            1       0       0x0000  0x40000000 

0x032DE740    103     53514C4445464C5428DD630641   Internal P ..S   G    103             1      0       0x0000  0x40000000 

Snippet from previous –trans output:

0x027D3A00 9        [000-00009] 103        2          READ    0x00000000 0x00000000 0x000000000000 0x000000000000 0               0               0x0000000003FA 1          
0        

0x027D4480 8        [000-00008] 104        0          READ    0x00000000 0x00000000 0x000000000000 0x000000000000 0               0               0x000000009014 1          
0



Resolving Lock Contention with db2pd

Database Partition 0 -- Database SAMPLE -- Active -- Up 0 days 16:39:33

db2pd –db GTSTST1 –locks –file /tmp/lockc.txt
Locks:

Address      TranHdl Lockname Type                 Mode Sts Owner Dur HldCnt Att ReleaseFlg

0x0459C510    2       53514C4332453036BD4A32C841      Internal P         .. S       G      2         1        0           0x0000 0x40000000 

0x0459CA10   3       53514C4332453036BD4A32C841      Internal P         .. S       G      3         1        0           0x0000 0x40000000 

0x0459CA60   3       010000000100000001007B0056         Internal V         . S       G      3          1        0          0x0000           0x40000000 

0x0459C9E8    3       53514C4445464C5428DD630641      Internal P          . S       G      3         1         0          0x0000 0x40000000 

0x0459EF90    2       02000300270000000000000052          Row                  . X       G     2         1         0         0x0008           0x40000002 

0x0459CAB0   3       02000300270000000000000052         Row                  .NS     W     2         1         0          0x0000 0x00000001 

0x0459C8F8    2       02000300000000000000000054         Table                 .IX       G     2         1         0         0x0000           0x40000002 

0x0459CA88    3       02000300000000000000000054        Table                  .IS        G    3         1         0         0x0000           0x00000001

Type of lock Lock mode

TranHdl 2 has an 
X lock on this 
row

TranHdl 3 is 
waiting on a 
lock held by 
TranHdl 2



-locks showlocks option

Locks:

Address    TranHdl Lockname                   Type       Mode Sts Owner      Dur HldCnt Att    ReleaseFlg

0x0459C510 2       53514C4332453036BD4A32C841 Internal P ..S  G   2          1   0      0x0000 0x40000000 Pkg UniqueID 434c5153
36304532 Name c8324abd Loading = 0

0x0459CA10 3       53514C4332453036BD4A32C841 Internal P ..S  G   3          1   0      0x0000 0x40000000 Pkg UniqueID 434c5153
36304532 Name c8324abd Loading = 0

0x0459CA60 3       010000000100000001007B0056 Internal V ..S  G   3          1   0      0x0000 0x40000000 Anchor 123 Stmt 1 Env 1 
Var 1 Loading 0

0x0459C9E8 3       53514C4445464C5428DD630641 Internal P ..S  G   3          1   0      0x0000 0x40000000 Pkg UniqueID 444c5153
544c4645 Name 0663dd28 Loading = 0

0x0459EF90 2       02000300270000000000000052 Row        ..X  G   2          1   0      0x0008 0x40000002 TbspaceID 2 TableID 3
RecordID 0x27

0x0459CAB0 3       02000300270000000000000052 Row        .NS  W   2          1   0      0x0000 0x00000001 TbspaceID 2 TableID 3
RecordID 0x27

0x0459C8F8 2       02000300000000000000000054 Table      .IX  G   2          1   0      0x0000 0x40000002 TbspaceID 2 TableID 3

0x0459CA88 3       02000300000000000000000054 Table      .IS  G   3          1   0      0x0000 0x00000001 TbspaceID 2 TableID 3



Bufferpool Monitoring with db2pd



db2pd –d dbname -bufferpools



db2pd –d hsprd tcbstats



db2pd –d hsprd –tcbstats index



Registry Settings

• Standard Registry settings we use in an OLTP Environment

(/home/hsprd)> db2set -all

[i] DB2_CAPTURE_LOCKTIMEOUT=ON

[i] DB2_USE_ALTERNATE_PAGE_CLEANING=ON

[i] DB2_EVALUNCOMMITTED=YES

[i] DB2_SKIPDELETED=YES

[i] DB2OPTIONS=-t

[i] DB2DBDFT=hsprd

[i] DB2COMM=TCPIP,SSL

[i] DB2_PARALLEL_IO=*

[i] DB2AUTOSTART=YES

[g] DB2SYSTEM=ha900hs

hsprd@[ha900hs]:



Recent Client Production 
Problem

• STMM=OFF

•

• 600GB Database

• 254 GB of RAM available on the LPAR

• IBMDEFAULTBP set to 256,000 4k pages
• 1GB bufferpool for 600 GB database

• Slow claim adjudication reported

• Large Medicare Provider/Management Software

• INSTANCE_MEMORY set to AUTOMATIC



Recent Client Production Problem 
Summary

• INSTANCE_MEMORY set to AUTOMATIC

• STMM set to OFF

• IBMDEFAULTBP set to 256,000 4k pages 
• Not AUTOMATICALLY MANAGED

• STMM not ON and even if ON couldn’t manage the IBMDEFAULTBP

• INSTANCE_MEMORY reserving large amount of memory that can’t be used by the 
database

• 600GB database IO bound due to small bufferpool and inadequate settings

• No database monitoring whatsoever



Client Production Problem 
Solution

✓Enable STMM for the production database deferred to next restart

✓Alter IBMDEFAULTBP to SIZE AUTOMATIC deferred 

✓No change needed at instance level except possible reduction in 
instance_memory since Websphere and the application run on the LPAR as well

✓Made changes and monitored



DB2DIAG.LOG/

• db2diag -g db:= -gi level=severe

• db2diag -g db:= -gi level=warning

• Administration notification log .nfy file
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