Access Path Recovery for Db2 11 + 12
using ! RUNSTATS Rescue

Still important in an Al/ML world?
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RUNSTATS Rescue - Why?

A fact of life is:
Access Paths change...
Sometimes they get better...
Sometimes they don't!

Why does that happen? The classic reasons are:
Statistics changes
Index changes

Any other reason... (APAR, Version, Rainy day
etc.)

Wouldn't it be great if you could ,turn back time" -To
get the last ,good” statistics and then be rescued from
your bad access path?
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RUNSTATS Rescue — Db2 Help?

What does Db2 offer when this situation occurs?

For Static SQL - Plan Stability and BIND QUERY
Original Package
Previous Package
Current Package

Does Plan Management work all the time?
With Schema changes it fails... (View, Index etc.)
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RUNSTATS Rescue — Db2 Help?

For Dynamic SQL you get:

Dynamic SQL - BIND QUERY

However BIND QUERY has one major limitation:

“Ensure that object names and SQL keywords in the statement text are
specified by uppercase characters, especially for dynamic SQL
statements.”

- ______________________________________________________________________________________________________|
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RUNSTATS Rescue — Db2 Help?

New in Db2 12 is:
evanayics DYyNamic Plan Stability

= DB2 12 plan — base infrastructure

— Opaque parameter CACHEDYN_STABILIZATION

— Capture
+ Command with / without monitoring
* Global variable

- FREE

— EXPLAIN (current, invalid)

— Invalidation

— LASTUSED (identify stale statements)

— Instrumentation (query hash, explain, cache + catalog hit ratio)
— APPLCOMPAT is part of matching criteria

= Key DB2 12 limitations

— REBIND support not included

+ No PLANMGMT/SWITCH/APREUSE —

' — Temporal stabilization not currently included
.

How many SQLs are “worth” locking down? Top 10, 20?
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RUNSTATS AlI/ML - Db2 Help?

Well, as you are all aware, Al and ML should come and rescue us from bad
access paths as well.

How?

The problem is the well known outlier problem. The Al/ML learns on 1000°s
of SQLs that all run “nominally”.

When your application gets a deviant or outlier access path that the Al/ML
has not seen before how will it react? Ignore it and hope to learn more for
next time... or something completely different?
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RUNSTATS Rescue - At a glance

Db2
— EXTRACT\ CATALOG

,/’/// Generation \
l Data Group .
SELECT — \

‘/. APPLY —

!
RESET

. RUNSTATS / REBIND
-dynamic -static
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RUNSTATS Rescue at a glance

A Keeps a repository and allows to consistently restore statistics
A Quick and easy to use
A Supports dynamic SQL out-of-the-box
A Supports static SQL where Plan Management fails:
A BINDS resulting from modified programs

A Schema changes - VIEW changes etc.

A Verifies RUNSTATS as the reason for performance
degradations
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RUNSTATS Rescue (RR)

A RR is a part of Software Engineering’s ImpactExpert family of
products for Db2 z/0S and as such is a selection from the
ImpactExpert Main Menu

A Along with RR there are various tools to help in checking that access
paths are *not* going to get worse after a REBIND, a BIND, or a
RUNSTATS

A This presentation is only going to go into detail about RR and not all
the other functionality that is available in the other tools

. _______________________________________________________________________________________________________|
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RUNSTATS Rescue procedure

Schedule RR-batch job to maintain a history of optimizer relevant
statistics (using a GDQ).

A

A
A
A

- _________________________________________________________________________________________|
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RUNSTATS Rescue - Embedded or Stand-alone

ImpactExpert for DB2 z/OS Version 6.10
Command ===> DB2: QB1A

Primary cmd: END, S(ettings), C(leanup), F(ilter Jobs), H(istory), A(bout), FAQ
Line cmd: S(elect), I(nfo), F(ilter Jobs)

Dyn Migr. Convert
Scenario Base /Recent Expl Rules Qual. DRDA VOX

_ REBIND Analysis

_ Pre-BIND Local
Post-BIND Local
Pre-BIND Prod-Baseline
Post-BIND Prod-Baseline
Early Precheck Static

_ Early Precheck Dynamic
DSC Protection

_ Dynamic SQL
Static and dynamic SQL

_ Local APAR Check Static

_ Local APAR Check Dynamic

Catalog

Catalog / DBRM YES - - -
History / Catalog NO - - -
Export / DBRM *) YES -
Export / Catalog *» NO -
Export  (*) YES

Export  (*) YES

Export  (*) YES
DynStmtCache YES

Trace YES -

Catalog YES A-
DynStmtCache '

S RUNSTATS Rescue Plan table

_ Plan_taolie compare
_ DBRM reconstruct

NOTE (*): Use export/import function to update product internal copy tables.
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RUNSTATS Rescue - setup

ImpactExpert for DB2 z/OS Version 6.10
Command ===> DB2: QB1A

Primary cmd: END, S(ettings), C(leanup), F(ilter Jobs), H(istory), A(bout), FAQ
Line cmd: S(elect), I(nfo), F(ilter Jobs)
Dyn Migr. Convert
Scenario Base /Recent Expl Rules Qual. DRDA VOX

REBIND Analysis Catalog

Pre-BIND Local Catalog / DBRM YES - -
Post-BIND Local History / Catalog NO - -
Pre-BIND Prod-Baseline Export /DBRM (*) YES -

RUNSTATS Rescue
Command ===>
Primary cmd: END

S Setup RUNSTATS Rescue

EXtract staustics rrom production DB2 catalog
Prepare RUNSTATS Rescue - Dynamic
Prepare RUNSTATS Rescue - Static
Generate RUNSTATS Rescue batch job

RUNSTATS Rescue Autonomic ACTIVE
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access the RR
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RUNSTATS Rescue - setup

ImpactExpert for DB2 z/OS RUNSTATS Rescue Settings ----

Command ===>

DB2:
Primary cmd: END, CAN(cel), F(ilter), T(ext on/off),
Line cmd: S(elect), R(eset to DEFAULT)

Profile: HEINRIC Creator . .: HEINRIC

Setting 1 from 4
Scroll ===> CSR
QB1A
L(ocate) setting

Description: Default profile for IQA

Category
Setting Value Valid Input

BIX RUNSTATS Rescue
USE GDG FILES Y

GDG NAME SETEST..

VSAM PREFIX FOR RUNSTATS RESCUE SETEST..

SHOW CATALOG BROWSER Y
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Y/N
CHAR(35)
CHAR(33)

Y/N

AGDGIs
perfect for a
stats history
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RUNSTATS Rescue - statistics repository

ImpactExpert for DB2 z/OS RUNSTATS Rescue Settings ---- Setting 1 from 4
Command ===> Scroll ===> CSR
DB2: QB1A
Primary cmd: END, CAN(cel), F(ilter), T(ext on/off), L(ocate) setting
Line cmd: S(elect), R(eset to DEFAULT)

Profile: HEINRIC  Creator . .: HEINRIC RR generates
Description: Default profile for IQA the jOb to

Category

Setting Value Valid Input maintain the
repository

RUNSTATS Rescue
Command ===>
Primary cmd: END

Setup RUNSTATS Rescue
S Extract statistics from production DB2 catalog

_ Frepaie KUNSITAITDS Kescue - vynarmic
_ Prepare RUNSTATS Rescue - Static
_ Generate RUNSTATS Rescue batch job

RUNSTATS Rescue Autonomic ACTIVE

- ___________________________________________________________________________________________________|
© 2020 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 14



RUNSTATS Rescue - statistics repository

! ImpactExpert for DB2 z/OS
I Command ===>

The following jobcard is used. Type in your changes.

|

|

;

| [I&JOBNAME JOB (),CLASS=A,NOTIFY=&SYSUID
| %

.

| 1*

| /*

| /*
I
|
|
|
|
|
|
|

I
I*
I
I

STEP ACCT :

- ________________________________________________________________________________________________|
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RUNSTATS Rescue - statistics repository

ImpactExpert for DB2 z/OS Change Data

EDIT SYS16200.T134620.RA000.HEINRIC.R0118781 Columns 00001 00072
Command ===> Scroll ===> CSR
000125 </PROD-SIM>

000126 //[REPRO2 PGMIDCAMS CONB( 0, LT)

000127 /ISYSPRINT SYSOU¥*

000128 //SYSIN *

000129 REPROINFILE(IN) OUTFILE(OUT)

000130 //IN DISP=SHR

000131 // DSN=SETEST.BIX-RR.CATSTTS.STATS

000132 //OUT DISP=(, CATLG, SPACE(CYL( 50, 10

000133 // DCE=( RECEMVB. | RECI=8500).

000134 // DSNSETEST.BIX-RR.STATS ( +1)

000135 //BIX6RSCG PGMBIXORSCLG

000136 //

ooonany o ° e Biﬁﬁﬁ&éﬁﬁﬁ I$a 'simple way to
000140 - keep.n.geherations of statistics.
RSP =151y Z70%°2.2 the limit was raised
000144 oY SOUT from 255 -> 999
000145 //[ERRORLOG SYSOU

000146 /*SEDYNSQL DD SYSOUT=*
000147 //

Fkkkkhhkkkkhhkkkhhhkkhhhkkkk Bottorn Of Data *hkkkkkhhkkkhhhkkkhhkkkhhixx
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RUNSTATS Rescue procedure

If a (dynamic) SQL statement performs badly:
A Point RR to the STMT

A
A
A

- ___________________________________________________________________________________________________|
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RUNSTATS Rescue — dynamic SQL

ImpactExpert for DB2 z/OS RUNSTATS Rescue Settings ---- Setting 1 from 4
Command ===> Scroll ===> CSR
DB2: QB1A
Primary cmd: END, CAN(cel), F(ilter), T(ext on/off), L(ocate) setting
Line cmd: S(elect), R(eset to DEFAULT)

Profile: HEINRIC  Creator . .: HEINRIC
Description: Default profile for IQA
Category

Setting Value Valid Input

RUNSTATS Rescue
Command ===>
Primary cmd: END

Setup RUNSTATS Rescue
Extract statistics from production DB2 catalog

S Prepare RUNSITAIS Rescue - Dynamic

rFiepdie RUND ITAITD IXESLUE - Dldll

Generate RUNSTATS Rescue batch job

RUNSTATS Rescue Autonomic ACTIVE
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RUNSTATS Rescue — dynamic SQL

RUNSTATS Rescue Settings ---- Setting 1 from 4
Scroll ===> CSR
Prepare RUNSTATS Rescue - Dynamic ! DB2: QBJA
I ate) setting
PLAN_TABLE OWNER : HEINRIC

EXPLAIN QUERYNO :

or

TIMESTAMP FROM : 2014-01-01-00.00.00
TIMESTAMP TO 2016-12-31-00.00.00

If QUERYNO is left blank the range of TIMESTAMPS
will be used to identify the EXPLAIN data.

TO map a STMT
against table(s) to

associated table-
/indexspaces explain
data is key

VSAM PREFIX FOR RUNSTATS RESCUE SETEST..J CHAR(33)
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RUNSTATS Rescue - static SQL

Prepare RUNSTATS Rescue - Static
|_~uit) EAQ
COLLECTION : MDB2VNEX_ TEST_ |
PACKAGE 02DB7X
VERSION
STATEMENT NO: *

REBIND ALL? : Y N(o - REBIND only specified package)
Y(es - REBIND all depending packages)
I N
Note: VERSION is optional and if not given the last bound
version will be used.

To map static SQL the
| collection, Package,
Local APAR Check Dynamic DynStmtCache - - - and Statement

number are key

Local APAR Check Static Catalog
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RUNSTATS Rescue procedure

A
A RR shows the associated
tablespaces/indexspaces for stats recovery
A
A
A
A

- _________________________________________________________________________________________________|
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RUNSTATS Rescue — dynamic SQL

ImpactExpert for DB2 z/OS Table 1 from 4
Command ===> Scroll ===> CSR
MODE: DB2: QB1A
Primary cmd: END, CAN(cel), Z(oom), L(ocate) creator
Line cmd: C(olumns), D(atabase), I(ndexes), L(CoLdist), P(artitions),

T(ablespace), Z(oom)

Creator + Database Tablespace Statstime +

IQA061QB IQATIO04 IQADO6QB IQASI004 2016-07-18-13.51.33
IQA061QB IQATIO06 IQADO6QB IQASI006 2016-07-18-13.51.29
IQA061QB IQATIOO07 IQADO6QB IQASI007 2016-07-18-13.51.27
IQA061QB IQATI009 IQADO6QB IQASI009 2016-07-18-13.51.22

SHOW CATALOG BROWSER

The determined spaces are shown
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RUNSTATS Rescue procedure

A

A

A
A
A
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