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You only know 
what it is, when it 
is no longer there..
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The ultimate definition of an invisible foundation.

”
”



Where my journey started

Entering the world of SQL 
performance 

Presentation given by Scott Forstie

No need to explain.  
It is what we have been using since the day the AS/400 saw 
the light, right?

IBM i Access Client Solutions 

Insert from examples

IBM i services (SQL)

Making the move from CL command & 5250 emulation to 
Run SQL Scripts
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Daily Plan Cache Management
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We did change this:  

Into this:



Daily Plan Cache Management
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Resulting in: 



Daily Plan Cache Management
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For iASP handling an extra parameter was added: 

For *SYSBAS Plan Cache Dumps 
 
RUNSQL SQL('CALL SNAPSHOTS.DAILY_PC_MANAGEMENT(''SYS'')') COMMIT(*NONE) NAMING(*SQL)             

For *iASP Plan Cache Dumps 
 
RUNSQL SQL('CALL SNAPSHOTS.DAILY_PC_MANAGEMENT(''ASP'')') COMMIT(*NONE) NAMING(*SQL) 
 
In the code this section was added:                                                                                  



Plan Cache Event Monitor

07 Sharing IBM i Knowledge

Access Plan Rebuild Reason: 
                                                                                 



Plan Cache Event Monitor
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Plan Cache Event Monitor
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Database monitor view 3006 - Access Plan Rebuild 
                                                                                 

https://www.ibm.com/docs/en/i/7.6.0?topic=view-3006-access-plan-rebuilt


Plan Cache Event Monitor
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Memory Pool Sizes (All Pools) 
                                                                                 



Plan Cache Event Monitor
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Maintained Temporary Indexes (MTIs) 
                                                                                 



Plan Cache Event Monitor
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Maintained Temporary Indexes (MTIs) - but what if your graph looks like this? 
                                                                                 



Plan Cache Event Monitor
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Maintained Temporary Indexes (MTIs) - With the Plan Cache Event Monitor only showing a 
dozen of Plans being removed during that time window?  
 
In that case the answer can be found in the Audit Journal DO (Delete Object) entries:



Plan Cache Snapshots
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Plan Cache Snapshots Navigator for i - will be back soon 😀



Plan Cache Snapshots
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Plan Cache Snapshots Navigator for i - will be back soon 😀



Plan Cache Perspectives - Currently available
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Plan Cache Snapshots
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Full Table Scans



Plan Cache Snapshots
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Full Table Scans



Plan Cache Snapshots
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Full Table Scans



Plan Cache Snapshots
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Full Table Scans



Plan Cache Snapshots
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Full Table Scans



Plan Cache Snapshots
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Database monitor view 3000 - Table Scan

https://www.ibm.com/docs/en/i/7.6.0?topic=view-3000-table-scan


Plan Cache Snapshots
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Two options to avoid the impact of Table Scans on Performance: 

1. Use the Index Advisor with or without Visual Explain  
to avoid Table Scan  

2. Reorganize Table  
to mitigate the impact of a Table Scan  

3. Implement Db2 Symmetric Multiprocessing



Use the Index Advisor with or without Visual Explain
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Use the Index Advisor with or without Visual Explain
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Use the Index Advisor with or without Visual Explain
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Use the Index Advisor with or without Visual Explain
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Use the Index Advisor with or without Visual Explain
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Maintained Temporary Index (MTI)

https://developer.ibm.com/articles/i-manage-mti/


Use the Index Advisor with or without Visual Explain
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Use the Index Advisor with or without Visual Explain
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Use the Index Advisor with or without Visual Explain
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Use the Index Advisor with or without Visual Explain
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Use the Index Advisor with or without Visual Explain

35 Sharing IBM i Knowledge



Use the Index Advisor with or without Visual Explain
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Use the Index Advisor with or without Visual Explain
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Use the Index Advisor with or without Visual Explain
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IBM i 7.6 Databse Performance and Query Optimization

https://www.ibm.com/docs/en/ssw_ibm_i_76/pdf/rzajqpdf.pdf


Reorganize Table
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Reorganize Table
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Reorganize Table
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Db2 Symmetric Multiprocessing
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Objects processed in parallel

IBM i Portfolio Simplification

https://www.ibm.com/docs/en/i/7.6.0?topic=methods-objects-processed-in-parallel
https://public.dhe.ibm.com/systems/support/planning/transfer/IBM.i.Price.Change.and.Simplification.pdf


Db2 Symmetric Multiprocessing
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Db2 Symmetric Multiprocessing
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“I have only 1 IBM i core license so SMP will not help”



Db2 Symmetric Multiprocessing
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Introduction to DB2 Symmetric Multiprocessing for IBM i 
 
SQE Symmetric Multiprocessing Changes

https://www.ibm.com/support/pages/sites/default/files/inline-files/$FILE/db2%20smp%20white%20paper.pdf
https://www.ibm.com/docs/en/i/7.6.0?topic=ssw_ibm_i_76/rzaq9/rzaq9osDb2SQEsymmetricMultiprocessing.html


Db2 Symmetric Multiprocessing
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Creating the QAQQINI query options file

https://www.ibm.com/docs/en/i/7.6.0?topic=qaqqini-creating-query-options-file


Db2 Symmetric Multiprocessing
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OVERRIDE_QAQQINI procedure

https://www.ibm.com/docs/en/i/7.6.0?topic=services-override-qaqqini-procedure


Db2 Symmetric Multiprocessing
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Plan Cache Documentation
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Plan Cache Documentation
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Plan Cache Documentation
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Plan Cache Documentation
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IBM i temporary storage percentage

https://www.ibm.com/support/pages/ibm-i-temporary-storage-percentage


Plan Cache Documentation
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IBM i temporary storage percentage

https://www.ibm.com/support/pages/ibm-i-temporary-storage-percentage


Plan Cache
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Using Run SQL Scripts



Plan Cache
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Remember this section for link before?



Plan Cache
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If Autosizing is limited due to Temporage Storage by the 7 % rule are: 
 
Change the Plan Cache Configuration by switching off Auto Sizing



Plan Cache
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Switching off Auto Sizing means monitoring - What is the alternative?

Ask IBM to make the 7 % rule flexibel?  
 
Well that is what I did by entering an IBM idea

Make it possible to change the SQE Temp Storage 7% Threshold 
 
If you think this is a good idea you have the option to vote for it 🤓

https://ideas.ibm.com/ideas/IBMI-I-4711


Where the journey started
Abstract

The Db2 for i SQL Query Engine (SQE) provides a Query 
Supervisor which enables real-time monitoring of resource 
consumption by SQL and native queries.

Documentation

Query Supervisor

For complete details

Query Supervisor
ADD_QUERY_THRESHOLD procedure
REMOVE_QUERY_THRESHOLD procedure
QUERY_SUPERVISOR view
Query Supervisor Exit Program  
(updated to include CL, to join RPG and C, versions of 
sample exit programs)
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IBM i 7.3 TR10 and 7.4 TR4 on April 13 2021

https://www.ibm.com/support/pages/node/6442049
https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_76/rzajq/qrysuper.htm
https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_76/rzajq/rzajqprocaddquerythreshold.htm
https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_76/rzajq/rzajqprocremovequerythreshold.htm
https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_76/rzajq/rzajqviewquerysupervisor.htm
https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_76/apis/xqrysuper.htm
https://www.ibm.com/support/pages/node/6405636
https://www.ibm.com/support/pages/ibm-i-74-tr4-enhancements


Potential Situation

This could happen to you or not?
Disk space usage 90 %
After investigation afterwards!!!  

• An ad hoc SQL query was initiated  
(in this case from an Excel sheet)

• The user did “cancel” the query
• In the background the query continued
• An automated trigger process “killed” all ODBC tasks 

QZDASOINIT

A rough remedy
Nothing in place to detect the real cause.

Tailor-made solution

The Query Supervisor is part of this solution.
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The agenda

Three Parts

01The Theory
What is the Query Supervisor 

The thresholds

02The Explanation
How does the Query Supervisor work 

60

The Building 
How to build and implement the Query Supervisor

03

Sharing IBM i Knowledge

Components

How to activate?

How to review?
How to check?

Schemas
Tables
Procedures

Programs
Bring it all together
Testing

The triggers



The Theory

The Threshold
When running SQL statements they:

Have an I/O count
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Use CPU time.

Run for an amount of time

Use temporary storage

How to determine the thresholds?  
 
What is “too much”?  
 
The answer as always is “it depends”. 
 
What can we do to get insight?  
 
Daily Plan cache Management.



Daily Plan Cache Management
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Daily Plan Cache Management
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Daily Plan Cache Management
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Query Supervisor limitations & scope
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https://www.ibm.com/docs/en/i/7.6.0?topic=supervisor-using-query-monitor-query-resource-usage


The Theory

The Triggers
Action to be taken when a threshold is exceeded?

Ability to investigate the SQL statement
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End or Hold the SQL Statement

Get notified

Automate the action

Maximum of flexibility: 
 

Using custom build software  
 

You determine, but IBM offers example software



The Explanation

Components
Thresholds

Define Threshold
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Maintain the Thresholds

Active the Thresholds

Remove the Threshold

Query Supervisor configuration and operation 
 
Query Supervisor thresholds are configured using the add and remove procedures:  
ADD_QUERY_THRESHOLD procedure  
REMOVE_QUERY_THRESHOLD procedure.  
The QUERY_SUPERVISOR view shows the defined thresholds. 
 
The four threshold types which can be monitored by the Query Supervisor are: 

1. CPU Time – The total processing unit time used by the query, in seconds
2. Elapsed Time – The total clock time, in seconds
3. Temporary storage – The amount of storage, in megabytes (MB),  

that the query allocates
4. Total I/O count – The total number of I/O operations

https://www.ibm.com/docs/en/i/7.6.0?topic=supervisor-query-configuration-operation
https://www.ibm.com/docs/en/ssw_ibm_i_76/rzajq/rzajqprocaddquerythreshold.htm
https://www.ibm.com/docs/en/ssw_ibm_i_76/rzajq/rzajqprocremovequerythreshold.htm
https://www.ibm.com/docs/en/ssw_ibm_i_76/rzajq/rzajqviewquerysupervisor.htm


The Explanation

Components
Exit Point Programs 

Query Supervisor Exit Program
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Add Query Supervisor Exit Program

Remove Query Supervisor Exit 
Program

Review Query Supervisor Exit 
Program

Query Supervisor Exit Program 
 
The Query Supervisor exit program is called when a job is running a query and a  
resource threshold defined by the Query Supervisor is met or exceeded.  
This exit is called in the thread that is running the query. 
 
The resource thresholds monitored by the Query Supervisor may be configured  
by using the ADD_QUERY_THRESHOLD procedure and  
the REMOVE_QUERY_THRESHOLD procedure. 
 
SELECT *
    FROM qsys2.EXIT_PROGRAM_INFO
    WHERE exit_point_name LIKE 'QIBM_QQQ_QRY_SUPER';   

https://www.ibm.com/docs/en/i/7.6.0?topic=ssw_ibm_i_76/apis/xqrysuper.html
https://www.ibm.com/docs/en/ssw_ibm_i_76/rzajq/rzajqprocaddquerythreshold.htm
https://www.ibm.com/docs/en/ssw_ibm_i_76/rzajq/rzajqprocremovequerythreshold.htm


The Building

Schemas
Why a SQL Query Threshold table?

Flexibility 
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Transparency

Security

Traceability



SQL_QUERY_THRESHOLD Table
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Field definition based on ADD_QUERY_THRESHOLD procedure

https://www.ibm.com/docs/en/i/7.6.0?topic=services-add-query-threshold-procedure


The Building

Schemas
A SQL Procedure using the Query Threshold table

Flexibility 
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Transparency

Security

Traceability



SQL_QUERY_SUPERVISOR_MANAGER Procedure
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The Building

Exit Programs
Do not reinvent the wheel

Get started
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Start learning

Build confidence

Use the Query Supervisor example 
exit programs

https://www.ibm.com/docs/en/i/7.6.0?topic=supervisor-query-example-exit-programs
https://www.ibm.com/docs/en/i/7.6.0?topic=supervisor-query-example-exit-programs
https://www.ibm.com/docs/en/i/7.6.0?topic=supervisor-query-example-exit-programs


Exit program to send message to QSYSOPR
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https://www.ibm.com/docs/en/i/7.6.0?topic=programs-exit-program-send-message-qsysopr


Exit program to end query
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https://www.ibm.com/docs/en/i/7.6.0?topic=programs-exit-program-end-query


Exit program to dump plan cache information for query
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https://www.ibm.com/docs/en/i/7.6.0?topic=programs-exit-program-dump-plan-cache-information-query


SQL procedure used to log information using a data queue
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https://www.ibm.com/docs/en/i/7.6.0?topic=epliudq-sql-procedure-used-log-information-using-data-queue


SQL procedure used to log information using a data queue
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https://www.ibm.com/docs/en/i/7.6.0?topic=epliudq-sql-procedure-used-log-information-using-data-queue


Bring it all together
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SELECT *
    FROM QSYS2.QUERY_SUPERVISOR;
Stop;
SELECT *
    FROM supervisor.SQL_QUERY_THRESHOLD for update ;
stop;    

CALL 
supervisor.SQL_QUERY_SUPERVISOR_MANAGER ( 
  "ACTION" => ‘*STR');



Bring it all together

80 Sharing IBM i Knowledge

-- Review Query Supervisor Exit Point Program 
SELECT * 
    FROM qsys2.EXIT_PROGRAM_INFO 
    WHERE exit_point_name LIKE 'QIBM_QQQ_QRY_SUPER';    
stop; 
-- Unregister Exit Point Programs  
CL:RMVEXITPGM EXITPNT(QIBM_QQQ_QRY_SUPER) FORMAT(QRYS0100) PGMNBR(*ALL); 
stop;    



Bring it all together

81 Sharing IBM i Knowledge

-- Register Exit Point Programs 
CL:ADDEXITPGM EXITPNT(QIBM_QQQ_QRY_SUPER) FORMAT(QRYS0100) 
                       PGMNBR(*LOW) PGM(supervisor/SQS_SNDDTQ) THDSAFE(*YES) 
                       TEXT('Query Supervisor send data to *DTAQ'); 

-- Activation Command => SQL Query Supervisor - Send Message to QSYSOPR 
CL:ADDEXITPGM EXITPNT(QIBM_QQQ_QRY_SUPER) FORMAT(QRYS0100) 
                       PGMNBR(*LOW) PGM(supervisor/SQS_SNDMSG) THDSAFE(*YES) 
                       TEXT('Query Supervisor send message to QSYSOPR');        
                                                                                                                
-- Activation Command => SQL Query Supervisor - Dump Query  
CL:ADDEXITPGM EXITPNT(QIBM_QQQ_QRY_SUPER) FORMAT(QRYS0100)   
                       PGMNBR(*LOW) PGM(supervisor/SQS_DMPQRY) THDSAFE(*YES)            
                       TEXT('Query supervisor dump plan cache');                      
                       
-- Activation Command => SQL Query Supervisor - End Query     
CL:ADDEXITPGM EXITPNT(QIBM_QQQ_QRY_SUPER) FORMAT(QRYS0100)   
                       PGMNBR(*LOW) PGM(supervisor/SQS_ENDQRY) THDSAFE(*YES)            
                       TEXT('Query Supervisor End Query');                       
stop;    



Bring it all together
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-- testing SQL statement
SELECT qsys2.qcmdexc('DLYJOB 5'),
       HIST.*
    FROM TABLE (
            QSYS2.HISTORY_LOG_INFO(START_TIME => CURRENT TIMESTAMP - 1 HOUR)
        ) HIST
    FETCH FIRST 150 ROWS ONLY; 



Q & A
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Thank you 
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