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Introduction  
 

Why rebind at all?  
 

Whenever you BIND  or re -BIND  an application, DB2 will choose the most cost 

effective  access path for each SQL statement. Th is access path is chosen by the DB2 

Optimizer and is based upon a number of factors, thus  it is not uncommon for access 

paths to change after a re -bind. This may be a headache for DBAs who strive to 

maintain control over application performance. In some cases, DBAs may even  have 

pro -actively influenced access path selection by, for instance, tweaking catalog 

statistics. After a re -bind, it is therefore essential to have an easy way of 

determining  whether any access path s have  altered. For such reasons, some sites 

endeavor to  avoid re -binding which may in itself be counterproductive. However, in 

some instances avoiding re -binds is not an option.  

 

Moving to a new DB2 release is one such situation when re -binding is inevitable. 

Since DB2 Version 7, IBM has recommended rebinding  to get maximum benefit from 

the new release.  

 

Although some savings can be had out of the box ñfor freeò, most savings come only 

after a rebind. For DB2 10 in particular, IBM is saying that these savings could be 

significant.  

 

Å Figures from IBM presentations at IDUG EMEA 2010  

 

Å Most customers should see 5% -  10% CPU reduction out of the box 

after rebind  

 

Å Some workloads and customer situations can reduce CPU time up to 

20% after rebind  

 

Å More from IBM at IDUG EMEA 2010  

 

Å DB2 9 NFM -> DB2 10 CM withou t REBIND  Measured 3.7% CPU 

reduction from DB2 9  

Å DB2 10 CM REBIND getting same access path  Measured 7.4% CPU 

reduction from DB2 9  

Å DB2 10 NFM  Measured same 7.4% CPU reduction from  

DB2 9  

 

Therefore, it would seem that the potential savings from rebind make t he inherent 

risk worth taking. But of course, these figures from IBM are averages only, and 

individual mileages may vary!  

 

The question is, do ALL access paths become cheaper or will some improve while 

others become significantly worse . 
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Why not just Rebind (*)? 
 

Historically, rebinding was usually done to get a known better access path  as a 

specific fix to a determined performance problem . Normally, rebinding was not done 

in an ad -hoc way and hardly ever to rebind everything. This is partly because of  the 

difficulties of reverting to the old access path if access path regression occurs. This 

difficulty is somewhat mitigated by DB2 Hints (introduced in DB2 V7) and mostly 

resolved by Plan Stability introduced in DB2 9.  

 

With access path HINTS, a DBA can attempt to influence the optimizer to choose a 

particular access path. So a DBA could create a HINT from an old ñGoodò access 

path. After a rebind that caused access path degradation, the user would have to 

rebind again using the HINT, which should  cause the optimizer to re - select the old 

access path , but this is not guaranteed . 

 

With Plan Stability, the DB2 Optimizer can be configured to retain  up to three 

versions of access paths for each package. The ñcurrentò,  ñprevious ò and ñoriginalò 

versions  of the access path.  A new Rebind SWITCH command allows the user to 

switch back to the previous  or original  version of the access paths.  

 

The problem is knowing when access path regression has occurred. Do you just wait 

for the phone call?  

 

Wouldnôt it be better if you could know in advance,  

¶ Where rebinds WILL make a positive difference  

¶ Where rebinds may make things worse  

o And are best avoided  

o Or at least treated with extreme caution  

 

Intelligent rebinding  
 

What is needed is an INTELLIGENT rebind strategy.  

Å Rebind those plans which will get better  

Å Leave alone those plans which may get worse  

Å Or at least rebind these under strict controls  

Å And use Access Path stability to revert in a hurry if needed  

 

What is clear is that, when migrating to a new DB2 release, the potential for access 

path changes is one of the major challenges faced by the DBA. Many access paths 

will undoubtedly change, hopefully for the better , but w hen performing such bulk re -

binds, it is clearly impossible to manually check for undesirable a ccess path changes 

without the help of a tool designed specifically for the purpose.  
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Access Path Impact Analysis 
 

This ñwhite paperò is focused on the issue of access path changes relating to 

migration to a new DB2 release (for example DB2 9 to DB2 10) however, there are 

many scenarios where access path changes may occur.  

 

EZ- Impact Analyzer is the  component of EZ -DB2  designed specifically to analyze 

access path changes or potential  access path changes in all of these different 

scenarios.  

 

For example access path changes could result from environmental changes such as 

database design (especially index changes), DSNZPA RM options, CPU speed, number 

of processors, or application of DB2 maintenance.  

 

Similarly, other environmental factors include routine DB2 maintenance such as 

REORG or RUNSTATS.  

 

With EZ - Impact Analyzer, after making such an  environmental change you can  

 

¶ Predict the Impact on Access Paths Before Performing a Re -BIND  

¶ Check the Impact on Access Paths After Performing a Re -BIND  

 

There are a number of options to predict or check access path changes when 

migrating applications between subsystems, such as Test  to QA, or QA to Production.  

In these scenarios, there are additional issues to contend with such as dealing with 

ADDED, DELETED or changed  SQL, difference in SQL sequence numbers and the use 

of different object qualifier s in the different environments.  

 

These other functions are not discussed in this paper. Refer to the EZ - Impact 

Analyzer User Guide  for further information.  
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Predict Impact of DB2 Vnext  
 

 

 
Figure 1  Predict Impact of DB2 Vnext  

 

This figure describes in simple terms the processing flow used in EZ- Impact Analyzer 

to predict the impact on access paths of DB2 Vnext. In this example , we  are looking 

at a migration from DB2 9 to DB2 10.  

 

Using the Impact analyzer panels, the user will d efine  

¶ The scope of the analysis , that is, the Plan/DBRMS, Collection/Packages to 

be included in the analysis .  This constitutes the ñAnalyzer Workloadò. 

¶ The Current PLAN_TABLE(s ) containing the existing DB2 9 versions of the 

access paths.  

 

Impact analyzer  will EXTRACT the SQL for the selected applications from the 

specified DBRMLIB and or DB2 catalog and will EXTRACT the ñcurrentò access paths 

from the specified PLAN_TABLE(s) , all in the DB2 9 environment.  

 

Using the Impact Analyzer panels, the user define s  

¶ The name of the DB2 10 sand box environment and  

¶ The name of a PLAN_TABLE in the sand -box environment to be used for 

EXPLAINS. 

 

EZ- Impact Analyzer will EXPLAIN all of the SQL in the ñAnalyzer workload ò in the 

DB2 10 sand box environment and compare the a ccess paths with the corresponding 

access path in the DB2 9 system.   
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NOTE that EZ - Impact Analyzer will automatically translate the object 

qualifiers if necessary so that the DB2 9 SQL can be explained in the 

DB2 10 sand box, even if the database objects are created with 

different qualifiers .  

 

 

 

EZ- Impact Analyzer generate comprehensive reports, both interactive and batch, 

showing overview and detailed analysis of the access path changes weighted in order 

of significance.  

 

 

Setting up the DB2 Vnext  Sandbox environment  
 

As should be apparent from Figure 1, it is necessary to create a Vnext test  or 

sand box  environment which can be used for the Vnext explains.  

 

The following points should be considered when creating the Vnext Sandbox.  

 

The Vnext Sandbox should be configured as far as possible in the same way as the 

intended target DB2 production environment. Refer to Modeling your Production 

System on Page 8. 

 

¶ The VNext  environment must have the corresponding databases defined. It is 

not necessary to populate these databases with any data, however  the 

database defini tions (e.g. index configuration) should be an exact match with 

the Vnow environment definitions.  (The object creators may be different). 

The databases are only required for the purposes of explaining the SQL and 

may therefore be created with DEFINE=NO.  

 

¶ There is NO need to copy the existing Vnow Plan tables to the Vnext 

environment.  

 

¶ There is NO need to BIND the Vnow applications in the Vnext environment.  

 

¶ You DO need the current Vnow Statistics in the Vnext Sandbox environment. 

EZ-Stats may be used to co py the statistics as described later.  
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Copying Production Statistics to Sandbox 
 

It is recommended that you use EZ -Stats to copy the statistics from the Production 

(Vnow) environment to the Vnext sandbox.  

 

Å EZ-Stats allows you to  

Å Copy Statistics directly from one DB2 subsystem to another.  

Å  If required, EZ -Stats will automatically convert database 

names and object qualifiers.   

Å In addition, it will also convert Index and table space names as 

appropriate for SAP® and similar environments.  

Å You may also use i t to ARCHIVE and Restore statistics using the EZ -

DB2 Warehouse  

Å View and Edit Statistics in the EZ -DB2 Warehouse  

Å Update a DB2 system with Statistics from the EZ -DB2 Warehouse . 

 
Figure 2  Copy Statistics to Sandbox  

 

Modeling your Production System 
 

It should be noted that Binding or Explaining an application in a sandbox 

environment  u sing production statistics does not guarantee that identical access 

paths will be chosen by the DB2 Optimizer to the access path chosen when the same  

application is Explained or Bound in Production.  

 

The access path should be similar, but there are other factors that affect the choice 

of access path, for example: -   

 

¶ Different processor models.  

 

¶ Different number of processors. (Differences in the number of processors can 

affect the degree of  parallelism that is obtained).  
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¶ Different buffer pool sizes.  

 

¶ Different RID pool sizes.  

 

¶ Mismatched data in SYSIBM.SYSCOLDIST.   This should not occur when using 

EZ-STATS to copy the statistics from production to the test system.  

 

¶ Different values of optimization subsystem parameters, such as STARJOIN, 

NPGTHRSH, and PARAMDEG (MAX DEGREE on installation panel DSNTIP4).  

 

¶ Different Service Levels  

 

Since we are trying to establish the difference in access paths resu lting from 

Different Service levels , it follows that, w here possible, you should ensure that the 

sandbox environment matches the Live as closely as possible to achieve the best 

possible results.  

 

 

It is now possible to simulate these definitions enabling the user to 

create a sandbox environment that , so far as the DB2 Optimizer is 

concerned , behaves  identical ly  to the live environment.  Refer to the 

Appendix -  DB2 Subsystem Virtualization  on Page 29  for further 

information.  

 

 

For further information, r efer to the DB2 Performance Monitoring and Tuning Guide , 

section ñModeling Production Systems ò for further information about factors affecting 

choice of access paths.  
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Predict Impact of DB2 Vnext  
 

The following figure shows the EZ - Impact Analyzer panel used to predict the Impact 

on Access Paths of Vnext.  

 

 
Figure 3  Predict Impact on Access Paths o f Vnext  

  

Analysis Scope 
 

The ñanalysis scopeò defines the SQL statements to be included in the current 

Analyzer Workload . You may define the analysis scope by optionally specifying one 

or more DBRM libraries. The scope may  be further refined by the specification of 

analysis filters as shown in Figure 4. 
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Figure 4  Analysis Filters  

 

You may filter the analysis by  specifying Plan /DBRM and/or Collection/Package 

names. Multiple entries may be coded with full wild -card support.  

 

Note that you can also filter a workload to include SQL that references selected 

database and Table names if required.  

 

Compare Current Bind  Access Paths 
 

In the example in Figure 3, t he user specifies the DB2 subsystem ID (DBG9  ï our 

DB2 9 subsystem ) and the name of the Plan Table(s) that contain the curr ent 

ñproductionò access paths (ZUBPP1AC) 

 

EZ- Impact Analyzer will extract the current access path s from the specified Plan 

Table  and associate these access paths with  a user s pecified Access Path Version Id, 

which is a single alphanumeric character. In the above example, we use Version 1 to 

identify the access paths which we get from the DBG9  Plan Tables.  

 

With Access Paths from Vnext Explain 
 

In the example in Figure 3, t he user specifies the DB2 subsystem ID (DBA2  ï our 

DB2 10 subsystem ) as the name of the DB2 Vnext subsystem and the name of the 

Plan Table  to be used for the explains in the Vnext e nvironment (COG01U).  

 

EZ- Impact Analyzer will explain the SQL in the sandbox environment (DBA2) using 

the specified Plan Table (COG1U) and associate these access paths with the user 

specified  Access Path Version Id, which is a single alphanumeric character. In the 
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above example, we use Version 2  to identify the acc ess paths which we get from the 

explains in the DBA2 environment.  

 

 

Not e it is not necessary for the Vnow  and Vnext DB2 subsystems to be 

on the same LPAR, however shared DASD is recommended otherwise 

additional steps are required.  

 

 

 

 

When we later look at the reporting options, you will see that we will be comparing 

access paths version 1 ( DB2 9 ) with access  paths version 2 ( DB2 10 ), but note in 

Figure 3 there is a Delete All Prior Data  Option. If this is set to NO, then you c an 

repeat the process creating  add itional acce ss path versions, and any two versions 

may subsequently be compared.  

 

Qualifier Translation  
 

You will note that when you specify the details of the Vnext environment, there is 

also an option to specify qualifier translation. It is possible that the databas es in the 

Vnext environment have been  qualified differently to the Vnow  environment.  

 

 
Figure 5  Qualifier Translation  

In this example, object qualifier in DBG9 is ZSIAPR93. The object qualifier in DBA2 is 

ZSIAPRA2.  

 

 

 

This option allows you to specify the corresponding qualifiers, allowing 

you to successfully explain the DB2 9  SQL in the DB2 10 environment 

even if the databases are created with different object qulaifiers.  
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Hint Name 
 

If you have already generated HINTS in the Vnext environment, you can specify a 

HINT name to be used when explaining the SQL. There is more about HINTs later in 

this document.  

No Bind A-P so Explain 
 

I t is assumed that in the V now  environment that the user  has the information 

relating to the current access paths in the existing Vnow bind plan tables. T hat is, 

the applications have been bound in the V now  environment with EXPLAIN (YES).  

 

This establishes a ñbaseò with which you can compare the generated Vnext access 

paths.  

 

In some cases,  users may not  have the Vnow access paths. This may be because the 

applications have not been bound for many years and the Plan tables lost. Or it may 

be that it was not the policy to BIND with EXPLAIN (YES). If this is the case, then 

doing a compare is pr oblematic as there is no base with which to compare the 

generated Vnext access paths!  

 

It would not be desirable to rebind the applications in the Vnow environment to 

establish a base, as this potentially can upset the current production environment  by 

changing the access paths. A compromise solution is to use the NO BIND A - P so 

EXPLAIN  option. If specified, then EZ - Impact Analyzer (instead of extracting  the 

access paths from the Vnow plan table) will explain  the SQL into the specified Plan 

table to establish the base.  

 

 

 

The reader will be aware that these access paths may differ from the 

actual production access paths, but currently (until DB2 10) there is 

no way of determining the actual ñrun timeò access path if the user 

has not previously issued a Bind with EXPLAIN (YES).   

 

 

 

The panel shown in Figure 3 will generate a job stream that is executed to perform 

the analysis and generate the batch and online reports. Once the job has completed, 

you can view the reports as described in the following section.  
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Viewing Access Path Comparison Reports 
 

EZ- Impact Analyzer always produces a set of  online interactive re ports as described 

in this section, while you can also choose to produce the optional batch reports. In 

the batch reports, you may choose to report All Access Paths, or only access paths 

that are changed, better, worse or equal, or only access paths with S QL or access 

path alerts.  

 

When viewing the online reports, you can filter the reports by these criteria 

interactively.  

 

 
Figure 6  Reports menu  

Figure 6 shows the reports menu.  

 

On this panel, you specify the two access path versions to be compared. You can 

DRILL on the Version Number to see a list of all of the available versions, any two of 

which can be compared.   

 

Impact Analyzer produces many different view of the analysis, allowing DRILL down 

capability. For example, you can display all of the Collections with altered access 

paths, then DRILL down for each Collection to the Packages with altered access 

paths, and then DRILL from a package  to the SQL with changed access paths for the 

selected package. For the purposes of this document, we will just look at a few of the 

report highlights.  

 

Analysis Summary 
 

The following panel shows the Analysis Summary report: -  
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Figure 7  Analysis Summary  

This report shows you at a glance the comparison between the access path versions, 

Version 1 being the existing access paths in the DB2 9 Plan tables, and Version 2 

being the  explain of the same SQL against the D B2 10  sand -box system.  

 

You can see immediately the number of Plans, DBRM, Collections, Packages and SQL 

involved in the comparison. You can see the number of each with changed access 

paths. For example, there were 8 packages in the comparison all of which  had at 

least one change. There were a total of 161  SQL in the comparison of which 30  had 

some kind of access path change.  

 

The summary also shows the number of SQL alerts that were generated for each 

version, as well as the number of alerts dropped and t he number of alerts added . 

See later in this document for more information about SQL alerts .  

 

You can DRILL on any of the highlighted fields. For example, you can DRILL on the 

number 30 to see all of the SQL with access paths changes in descending order of  

cost difference, or you can DRILL from Collections, to Packages to SQL for a 

particular package as shown below.  

  



Moving to DB2 Vnext with EZ -DB2  

© Cogito Limited 2007 -  2011. All Rights Reserved                                16  | P a g e  

 

Collections with changed access paths 
 

From the analysis Summary DRILL on the 2 Collections with changes access paths to 

display the following panel.  

 

 
Figure 8  Collections with Changed access paths  

For each Collection, you can see the number of Packages, the number of SQL and 

the number of SQL with changes access paths. For each Collection, you can see the 

Est imated CPU for access path Version 1, the Estimated CPU for access paths version 

2, the Estimated CPU saved and the percentage saving.  

 

To see the packages for a particular collection, DRILL on the Collection name. For 

example, DRILL on EZDBP1 to see the P ackages with changed access paths as shown 

in the following figure.  

 

Packages with changed access paths 
 

 
Figure 9  Packages with Changed Access Paths  

For each package, you can see the Number of SQL (TOTAL SQL) and the number of 

SQL with Changed Access Paths (CHNG A -P). For each Package , you can see the 

Estimated CPU for access path Version 1, the Estimated CPU for access paths version 

2, the Estimated C PU saved and the percentage saving . 

 

To see the SQL for a particular package, DRILL in the Package name. For example, 

DRILL on ZIAPKS1A  to see the SQL with changed access paths as shown in the 

following figure.  
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SQL with changed access paths 
 

 
Figure 10  SQL with changed access paths for a particular package.  

 

The display in Figure 10  shows the SQL for a particular package with access path 

changes. Alternatively, you could DRILL directly to ALL the SQL in the workload by 

DRILLING on the 30 SQL with access paths changes from the Analysis Summary 

(Figure 7).  

 

 
Figure 11  SQL with changed access paths (ALL)  

 

The display shows each SQL in the analysis where an access path has changed. You 

can filter the report to show All SQL, or just  SQL where the access path got Better or 

Worse. For each statement you can see the Estimated CPU  for the tw o versions 

being compared, the Estimated CPU S aved  and Save%.  A negative number 
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indicates that the access path became more expensive . The esti mated CPU value is 

calculated  by the DB2 Optimizer at Bind time and explain time . 

 

By default, the display is sorted by the column Estimated CPU Saved . However, 

you can SORT on any available column. For exampl e, you may choose to SORT on 

CPU Save%.  

 

WHY DO WE USE THE COST ESTIMATES TO DETERMINE WHETHER 

AN ACCESS PATH  CHANGED FOR THE BETTER OR WORSE?  

It is easy to see that an access path has ñchangedò, but how do you 

determine that it got ñbetterò or ñworseò. We take the view that the 

best ñperson ò to make this judgment is the DB2 OPTIMZER itself. Any 

alternative  propos es that the software  were smarter than the 

optimizer, which would be quite a claim. Although there are some 

questions about the accuracy of DB2 cost estimates, our view is that it is stil l the 

most reliable method , indeed it is these very same cost estimates that drive DB2 

access path decision making . Also, it would be impossible to decide that access path 

A is better than access path B, without a detailed analysis  of the SQL and the 

stati stics. The optimizer does this analysis for us! I f we were to use our own 

ñknowledge baseò to try to make such judg m ents  ourselves, this would  have to be 

constantly  updated  to keep in step with optimizer enhancements either through 

regular maintenance, or moving to a new DB2 release.  Using the optimizers cost 

estimates has other advantages too. It means that we can ORDER the SQL with 

access path changes based upon the Cost Difference. Where 100ôs or 1000ôs of SQL 

are involved, that allows us to FOCUS on the SQL statements that have the most 

significant changes.  

 

Another huge advantage of using the cost estimates is that we can weight the 

ñsignificant changes ò based upon exec ution frequency . In this workload we see the 

top SQL (SQLNO 17) has an estimated CPU saved of 2.161 seconds.  Further down 

the display we see SQLNO 16 has an estimated CPU saved of 0.003 seconds. Which 

of these is more significant? If we knew that SQLNO 17  was executed 20 times per 

day, but SQLNO 16 was executed 500,000 times per day that might affect our 

analysis! See later discussion about using TRACER/Cache Workloads for Impact 

analysis on Page 27  for further discussion about weighting the cost saving by 

execution frequency.  

 

You can DRILL on an SQL number to see the SQL detail displays. The initial SQL 

detail display shows the SQL te xt as shown in the following figure: -  

 

 

 
Figure 12  SQL Text display  
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Here you can see the formatted SQL text for the applicable statement.  

Enter the command AP  to view the access path display as shown in the following 

figure: -  

 

 
Figure 13   SQL access path display (1)  

The access path display shows the access paths corresponding to the two versions 

being compared respectively.  In this example, the top part of the display represents 

access path version 1 ï th e DB2 9 access path, and the lower part of the screen 

shows access path version 2 ï the DB2 10 access path.  

 

We can see here clearly that DB2 9 selected Table Scan with Sequential Prefetch 

whereas DB2 10 has selected an INDEX access.  

 

¶ From the panel you ca n DRILL on table names and index names to see the 

associated catalog statistics that were extracted from the System catalog at 

analysis time. HELP <PF1> will give a detailed description of the various 

access path attributes.  

 

¶ You can select one of the acc ess path versions to be made into a Hint -  refer 

to Make Hint  (MH) command later in this document.  

 

¶ You can use the Edit & Explain  (EE) feature to interactively modify the SQL 

syntax, and re -explain the statement in the applicable environment, and 

immediately see the access path and cost differences compared to existing 

access path versions.  

 

 

You can Page Right <PF11> to see further  access path information as shown in the 

following figure: -  

 

 
Figure 14  SQL access path display (2)  
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You can Page Right <PF11> to see further access path information as shown in the 

following figure: -  

 

 
Figure 15   SQL access path display (3)  

You can Page Right <PF11> to see further access path information as shown in the 

following figure: -  

 

 
Figure 16   SQL access path display (4)  

The preceding figures show how EZ - Impact Analyzer displays the detailed costs for 

the two access paths being displayed. Finally, in Figure 16  you can see any SQL 

Alert s that have been generated for either of the access paths. SQL Alerts are 

discussed in the next section.   
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SQL Access Path Alerts 
 

SQL and Access Path Alerts are used to identify SQL that , for example, breach coding 

or site access path standards. Alerts fall into the following three categories: -  

 

¶ Access Path Alerts  

 

Such as, Table Scan, List Prefetch, non -matching index scan etc.  

 

¶ Syntax Alerts  

 

Such as, SQL Uses INLIST, SQL Uses BETWEEN, SQL uses Reserved Words 

etc.  

 

¶ Threshold Alerts  

 

Such as, CPU > Thre shold, GETPAGES > Threshold etc.  

 

To display and control the Alert generation, enter AL in the command line to view the 

Alert controls as shown in the following figure.  

 

 
Figure 17  Alerts Controls  

The user can Activate  and Deactivate the various alert categories and also set the 

preferred thresholds for the threshold alerts.  

 

When used in conjunction with EZ - Impact Analyzer, EZ -Alerts will display the 

applicable Alerts for each Access Path version being compared as well  as Alerts 

added or Alerts eliminated. In other words, you can see any Alerts that appear in the 

DB2 9  version of the access path compared with the DB2 10  access path, and vice 

versa.  
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To benefit from these features, you must also have licensed the EZ -Aler ts 

component.  

 

SQL with Changed Alerts 
 

Option 31 on the reports menu is SQL with Changed Alerts  as shown in the 

following figure: -  

 

 
Figure 18  SQL with changed alerts  

This panel  shows a report of SQL with Changed Alerts . You can see for each SQL 

details of  the Alerts that occur in DB2 9  and  DB2 10  respectively.  For example, you 

can see that SQL No 6 has a table scan in DB2 9 and no table scan in DB2 10.  

SQL with Alerts added/eliminated  
 

There are also reports showing SQL with Aler ts Added and Alerts Eliminated.  

 

The following figure shows all the alerts added  in DB2 10. That is, we are seeing 

alerts that exist in the DB2 10 system that do not exist in DB2 9. For this workload, 

we can see that all of the alerts added were SORT TRIGG ERD BY JOIN . 
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Figure 19  Alerts  added in DB2 10  

 

Similarly, there is a report of Alerts eliminated. That is, alerts that exist in the 

version 1 access path that do not exist in the version 2 access path.  

 

SQL Alerts eliminated is shown in the following figure: -  

 

 
Figure 20  Alerts Eliminated in DB2 10  

Here we can see that the Alerts eliminated are Composite Table Sort and Table Scan.  
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We can DRILL down on any SQL No to see the detailed displays showing the S QL text 

and access path displays for both the DB2 9 and DB2 10 access paths respectively.  

 

Use of Alerts in conjunction with EZ - Impact Analyzer provides a very simple way of 

highlighting significant changes that occur between DB2 releases.  
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Using EZ-Tracer/Cache Workloads in Impact Analyzer  

The Challenge of Dynamic SQL 
 

Dynamic SQL is extremely prevalent in DB2 sites and  becoming increasingly more so 

with the increasing implementation of packaged applications such as SAP and 

PeopleSoft. Therefore, it is important to be able to include Dynamic SQL in the 

access path I mpact analysis when moving to new DB2 releases.  

 

This is achieved with EZ -DB2 by using the EZ -Tracer or EZ -Cache components to 

capture a representative workload of the dynamic SQL that is e xecuted.  

 

Whereas EZ -Cache is  used to collect Dynamic SQL only from the DB2 dynamic 

statement cache, EZ -Tracer may be used to collect both static and dynamic SQL 

using the standard DB2 instrumental facility.  

 

Both EZ -Cache and EZ -Tracer workloads may be u sed in EZ - Impact analyzer.  

 

EZ-Tracer and EZ-Cache Workloads 
 

EZ-Cache and EZ -Tracer workloads may be built up over a period of time to create a 

representative SQL workload. For example, a workload may consist of a single trace 

taken during a particular in terval on a particular day, or may be the aggregation of 

many such traces built up over days, weeks or months.  Users may then analyze the 

workload as a whole, or may DRILL down into particular traces and / or trace 

intervals.  

 

There are many trace filter op tions, which allow users to select which entities are to 

be included in the trace, for example, EZ -Tracer Workloads may be filtered by: -  

 

¶ AUTHIDS  

¶ Plans 

¶ Collections  

¶ Programs/Packages  

¶ Correlation IDs  

¶ Location  

¶ Collection ID  

¶ Workstation  

¶ User ID  

¶ Application Name  

¶ CICS transactions  

¶ DBNames  

¶ Tables  

 

EZ-Cache Workloads may be filtered by: -  

¶ AUTHIDS  

¶ Programs  

¶ DBNames  

¶ Tables  

 

For full details refer to the EZ -Tracer/Cache User Guide.  
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SQL Consolidation (elephants and mosquitoes)  
 

A powerful feature of EZ -Tracer and EZ-Cache is its unique patented SQL 

Consolidation feature. SQL Consolidation allows EZ -Tracer/Cache to recognize 

ñessentially the sameò SQL and aggregate the execution statistics as if they were all 

the same SQL. A simple example of this is where SQL use h ard -cod ed literal values. 

There could be hundreds of thousands of ñdifferentò SQL that are really the same 

apart from the literal values.  

 

There are many other criteria used by EZ -Tracer/Cache to determine when SQL 

should be merged.  

 

Consolidating these SQ L allows us to identify the low -cost SQL (the mosquitoes) that 

represent  a significant proportion of the workload  cost and are therefore ideal tuning 

opportunities. Without consolidation, these opportunities typically fly under the 

radar . Traditional monit ors that donôt have this consolidation feature are only able to 

identify the ñSQL elephantsò ï those big resource hogs . 

 

 

 
Figure 21  Consolidated SQL in Workload  

Figure 21  shows a report of both static  and  dynamic  SQL captured by EZ -Tracer.  

 

In Figure 21  you can s ee, for example, that the Dynamic SQL No 560  was executed 

133 ,023  times, and consolidated 39 ,336  times. That is the number of times different 

executions of this statement contained different literal values , or other coding 

variations . Without consolidation, other tools would have reported this  as nearly 

40,000  different  statements! This is an example of an SQL mosquito. It appears as 

the third most expensive SQL in this workload. By contrast, SQL No 10401 is an SQL 
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elephant. It has only been executed twice, but sti ll appears in  the top 20 most 

expensive SQL in this workload.  

 

EZ-Cache and EZ -Tracer are powerful tuning tools in their own right, discussion of 

which is beyond the scope of this document. Refer to the EZ-DB2 Features Guide for 

more information.  

 

Using EZ-Tracer/Cache Workloads in Impact Analyzer  
 

Using EZ -Tracer and EZ -Cache workloads in EZ - Impact Analyzer means that Impact 

Analyzer can support both Static  and Dynamic  SQL.  

 

Another benefit is that Impact Analyzer can weight the access path cost differen tial 

by the number of executions.  

 

 
Figure 22  Using Tracer workload in Impact Analyzer (1)  

Figure 22  shows an example of a Trace Workload being used in Impact Analyzer. All 

of the same reporting capabilities are available, some of which were described 

previously in this document.  

 

In this example, the version E access path is the run - time (production) acc ess path. 

The Version 1 Access path is the access path from a new explain, possibly against a 

different DB2 subsystem. Note, that as before we can see the Estimated CPU  cost 

for Version E and Version 1 respectively, the Estimated CPU saved  and the CPU 

Save %.  
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But here is an important distinction. Because the workload is a Tracer Workload, and 

we therefore have the execution frequencies (after SQL consolidation), that means 

that these costs and cost differences are multiplied by the number of executions.  

 

Now we can see at the top of the list the SQL access path change with the most 

significant cost difference. This may be a very cheap SQL (a mosquito) with a very 

small change that happens to be executed millions of times per day, or it may be the 

expensive S QL (the elephant) with a more significant change that is only executed 

once a day. Either way, you will see the important changes at the top of the list. You 

donôt have to wade through hundreds of access path changes to find the ones that 

matter.  

 

 

This ability  to weight the  cost differences between the DB2 9 and 

DB2 10  environments is available to static SQL as well as dynamic 

SQL, if you use the EZ -Tracer tool to capture the representative 

workload.  

 

 

 

Summary  
 

This document discussed some of the functions of EZ -DB2 available to assist users 

cope with the need to re -bind applications when moving to DB2 V next  and 

specifically the potential for access path changes.  

 

¶ The document discussed some of the issues relatin g to the creation of a Vnext 

sandbox system, including using the EZ-Stats component to copy existing 

production statistics to the ñsand-boxò environment, and the DB2 

environment virtualization APARS.  

 

¶ The document  described how the EZ- Impact Analyzer compo nent could be 

used to predict the new access paths by explaining the SQL in the Vnext 

sandbox environment and comparing with the existing V now  access paths.  

 

¶ It was shown how using the EZ-Cache and/or EZ-Tracer tools, this could be 

performed for both stat ic and dynamic SQL.  

 

For further details about all of these functions, refer to the EZ-DB2 Features Guide  or 

the product specific User Guides.  
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Appendix  

DB2 Subsystem Virtualisation  

Introduction  
IBM have  recently closed a couple of APARs (one for DB2 9 and one for DB2 10) 

which provide for the ability to simulate a production environment in which to 

perform EXPLAINs of SQL statements . 

 

The background to this functionality is that there are a number of env ironmental 

aspects of a DB2 subsystem that can affect the choice of access path selection . 

These APARs address five of these (cpu speed, number of processors, sort pool size, 

rid pool siz e and buffer pool sizes) .  

 

For DB2 9, the relevant APAR is PM26475  and f or DB2 10, itôs PM26973 

 

For future versions of DB2, it seems likely that this will be functionality that is part of 

the base product  

 

There is no support provided for DB2 version 8  

 

Setting up a virtual environment ɀ Part 1  
 

The first step is to def ine new dsnzparm settings for cpu speed and number or 

processors to reflect where the modelled subsystem is running  

 

To determine what values to enter, the following SQL can be executed on the 

ñsourceò subsystem: 

 
DELETE FROM PLAN_TABLE 

WHERE QUERYNO = 6475;  

SET CURRENT DEGREE='ANY'; 

 

EXPLAIN ALL SET QUERYNO=6475 FOR  

 SELECT * FROM SYSIBM.SYSDUMMY1; 

 

 SELECT HEX(SUBSTR(IBM_SERVICE_DATA,17,2)) AS CPU_COUNT,  

        HEX(SUBSTR(IBM_SERVICE_DATA,69,4)) AS CPU_SPEED,  

        HEX(SUBSTR(IBM_SERVICE_DATA,13,4)) AS  RIDPOOL, 

        HEX(SUBSTR(IBM_SERVICE_DATA,9,4))  AS SORT_POOL_SIZE  

 FROM PLAN_TABLE WHERE QUERYNO=6475; 

 

Note though that the CPU_COUNT will only be populated IF the explained SQL uses 

parallelism (as this is the only time that the number of cpus  becomes relevant). Of 

course, the simple explain shown here will NEVER be executed in parallel ï the IBM 

recommendation is to find an SQL statement in PLAN_TABLE where parallelism IS 

used, and re -explain that! Alternatively, ask your systems programmer ho w many 

cpu engines there are!  
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The obtained values are then added to the dsnzparm macro DSN6SPRM in new fields 

SIMULATED_CPU_SPEED and SIMULATED_CPU_COUNT. Dsnzparm must then be 

reassembled. There is no need to restart DB2 as these are on - line changeable 

parameters, so a ïSET SYSPARM will be sufficient. As (perhaps) might be any 

method of dynamically changing the values whilst DB2 is running  

 

Setting up a virtual environment ɀ Part 2  
 

The remaining virtual environment settings are defined in a monitoring PR OFILE 

 

Such a profile consists of a single row in DSN_PROFILE_TABLE which defines under 

what circumstances a profile will be considered by the optimiser and one or more 

rows in DSN_PROFILE_ATTRIBUTES which define the specific attributes to be used  

 

These t ables are user tables (like the other extended explain tables) so must be 

created before they are first used. DDL is provided in the manual Managing 

Performance (SC19 -2978)  

 

A profile is created by an INSERT statement.  Any unique  PROFILEID value can be 

used.  The INSERT statement creates a global profile for a single DB2 subsystem 

that is active when profile monitoring is on:  

 
INSERT INTO SYSIBM.DSN_PROFILE_TABLE (PROFILEID)  

 VALUES (4713);  

 

As this is a global profile, no other data is required  

 

The spec ific attributes are then defined by inserting rows into the 

DSN_PROFILE_ATTRIBUTES table:  

 

Insert bufferpool values to model into DSN_PROFILE_ATTRIBUTES for the global 

parameter profile     that was just defined.  

 

Letôs suppose, BP0 will use a value of 25000 and BP8K0 will use a value of 2500 and 

override the actual bufferpool sizes defined in the subsystem when determining the 

access path. Those actual bufferpool sizes are not changed. The bufferpool 

assignments for tables in the test system need to be co nsistent with bufferpool 

assignments in production. It is not important that the exact bufferpool used on the 

test system is the same as the production system. However, if a table is assigned to 

a bufferpool with VPSIZE 10000 in production, it should also be assigned to a 

bufferpool modeled at size 10000 in the modeled environment. This is also true for 

indexes.  

 

Using the RIDPOOL and SORT_POOL_SIZE values insert RID pool and sort pool 

values to model into     DSN_PROFILE_ATTRIBUTES for the global parameter  profile 

that was defined  

 
INSERT INTO SYSIBM.DSN_PROFILE_ATTRIBUTES  

 (PROFILEID,KEYWORDS,ATTRIBUTE1,ATTRIBUTE2)  

 VALUES 

 (4713, 'BP0',NULL, 25000);  

INSERT INTO SYSIBM.DSN_PROFILE_ATTRIBUTES  
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 (PROFILEID,KEYWORDS,ATTRIBUTE1,ATTRIBUTE2)  

 VALUES 

 (4713, 'BP8K0',NULL, 2500);  

INSERT INTO SYSIBM.DSN_PROFILE_ATTRIBUTES  

 (PROFILEID,KEYWORDS,ATTRIBUTE1,ATTRIBUTE2)  

 VALUES 

 (4713, 'SORT_POOL_SIZE',NULL, 307200);  

INSERT INTO SYSIBM.DSN_PROFILE_ATTRIBUTES  

 (PROFILEID,KEYWORDS,ATTRIBUTE1,ATTRIBUTE2)  

 VALUES 

 (4713, 'MAX_RIDBLOCKS',NULL, 300);  

 

Before these changes can be considered by the optimiser, the profile must be started 

with the  

 

 ïSTART PROFILE command  

 

Note that the profile ID is used ONLY to link the profile definition with its attributes. 

It is NO T possible to start a SINGLE monitoring profile ï ALL profiles that are defined 

(and have a value of ñYò in DSN_PROFILE_TABLE.PROFILE_ENABLED will be started! 

 

Validating that the virtual environment was used  
 

Execute an EXPLAIN as usual. In DSN_STATEMNT_T ABLE the column REASON will 

contain the value 'PROFILEID 4713' appended to the existing REASON value for that 

statement (where the actual PROFILEID will be the value for the profile that was 

used to provide the virtual environment information)  

 

Of course, these virtualized settings will ONLY be honored by the DB2 optimizer 

during an EXPLAIN, if a new plan or package is bound, the REAL values will be used 

instead  
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