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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 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 

05

The Building 
How to build and implement the Query Supervisor
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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

15 Sharing IBM i Knowledge

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

22 Sharing IBM i Knowledge

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
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-- 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
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-- 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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