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Topics
*Trends in Database/Utility Management

*IBM’s Investment in Utility Management

— New Products

— New Features

— Day 1 support for new releases of DB2 for z/OS
— Combined technology of products

= Utilities Discussed in Detall
— DB2 10 REORG Support

* Detailed Examples

— Avoid REORGs Using the DB2 10 for z/OS Automation Tool Exceptions
— New DB2 Utilities Enhancement Tool Utility Syntax Monitor feature
— DB2 10 for z/OS Online REORG of LOBs Using DB2 Automation Tool

= Questions
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Trends in Database/Utility Management
= Data growth puts pressure on IT infrastructure, SLAs, staff, and performance

= According to IDC, the amount of data is exploding. Structured data is
growing 32% per year, unstructured data is growing 63% and replicated data
is growing 49%. Companies are compelled to take the right steps to protect

their valuable data and maintain high database availability

 Average data growth per year is approximately 30%
» Large critical application data growth rate is > 50%

* In the last 10 years the number of objects needing performance
management has increased.

* The number of objects that need management has increased 3X
» the number of objects per DBA has increased 4X

» Focus on reducing CPU and elapsed time
» Running multiple databases on a server has become the norm

= 90% of customers have more than one DBMS =» Resource/skill issues,
consistent administration efforts, increased cost in administration, greater
need to automate routine operations
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IBM Investment Areas for Managing Utilities

» Data Access & Availability

— Fast retrieval of information
_ - — Reducing the amount of down time or
Data Access & Availability minimizing batch window for maintenance

= Performance & TCO

— Meetin% or exceeding SLA’s and/or
chargeback

Performance & TCO — _I?gc(l)ucmg CPU and ET to achieve lowest

= Automation & Standardization

— Reducing repeated tasks, manual effort
and error

— Ensuring consistency at company level

Automation & Standardization

» Continuity & Resiliency

Continuity & Resiliency — Ensuring data integrity

— Ensuring Day-1 support of new versions of
DB2 for z/Og
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How is the investment realized by IBM in the Ultility
Management space?

» New Products that take advantage of existing investment to provide
options for those customers with special needs
—Ex: DB2 Sort for z/OS

= New features in existing products that address pain points for
customers

— Ex: Utility Syntax Monitor in DB2 Utilities Enhancement Tool

» Day 1 support for new releases of DB2 for z/OS
—Ex: DB2 10 for z/OS

» Combining strengths of existing products to take advantage of new
features

—Ex: REORG enhancements with Automation Tool
—EXx: LOAD Presort with DB2 Utilities Enhancement Tool and DB2 Sort
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DB2 Sort for z/OS v1.1 — GA September 24th, 2010

DB2 Sort provides high speed utility sort processing for data
stored in DB2 for z/OS. It improves sort performance while
optimizing overall system efficiency by exploiting the advanced
facilities of the z/OS operating system and System z.

DB2 Sort leverages the strengths of the System z platform, DB2
for z/OS and the DB2 Utilities Suite to drive:
— Significant savings in elapsed time and CPU during utility sort
processing, especially LOAD, REORG and RUNSTATS
— Relief from application constraints of large volumes of data in
highly-transactional workloads performing numerous insert,
update and delete operations against DB2 for z/OS databases
— Continued commitment from IBM to deliver DB2 solutions to
provide the highest level of ROI

DB2 Sort provides an alternative, high performance sort engine
that can be utilized by the DB2 Utilities
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Performance

J

= Customers using DB2 Sort V1.1* may see: -‘
— Up to 30% in reduction of elapsed time — =oE

— Up to 50% reduction of CPU
— Up to 30% zIIP offload of remaining CPU

= |BM DB2 Utilities where you’ll see performance benefits
— LOAD, REORG, RUNSTATS, REBUILD INDEX, CHECK INDEX and

CHECK DATA

= Workloads where there is more likely to be a benefit from utility sort

processing and DB2 Sort V1.1, such as:
— Highly-transactional workloads performing lots of insert, update, delete
operations requiring RUNSTATS and REORG
— Applications such as data warehousing applications that are performing
frequent or large volumes of loading data requiring LOAD and REBUILD
INDEX

*Customer results may vary. Results based on analysis done at SVL lab
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Benefits of DB2 Sort vl1.1

- W|II provide relief if you

Have large amounts of data
— Have utility batch window constraints
— Have to execute utility maintenance during peak business hours that may
affect elapsed time and/or CPU
— Have Sort Capacity Exceeded problems running utilities

— Have purchased utilities from ISVs, requiring
» Paying for multiple sets of utilities
* Managing multiple sets of utilities

= Once installed and enabled, is used by all utility sorting

= Requires no changes to utility jobs

* Improves/reduces resource consumption for single and parallel sorts
= Canresult in higher degree of utility parallelism

= Gives greater resilience with respect to inaccurate sort estimates
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Monitoring Utility Syntax

»DB2 Utilities Enhancement Tool provides new
Utility Syntax Monitor

—Can establish and enforce company-wide utility syntax
practices

—IT staff can control who executes which IBM DB2 utilities with
what parameters on which objects

—Can also purposely fail utility if rules are violated
—Supports DB2 V8, DB2 9 and DB2 10 Utility Syntax

=Delivered via PTF
—UK®60173 for all versions of DB2 for z/OS
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Support for DB2 10 for z/OS and More!

= All DB2 Utilities and Utility Management tools provided Day 1
DB2 10 for z/OS support

—DB2 Utilities Suite

—High Performance Unload for DB2
—DB2 Automation Tool

—DB2 Sort

—DB2 Utilities Enhancement Tool

» Example: DB2 10 support of FlashCopy support in COPY,
RECOVER, REORG, LOAD and REBUILD INDEX

—Ex: Can now run COPY utility online, create an image copy data set
to be transaction-consistent image copy data set w/ NO application
outage!

» Keeps DB2 applications available and reduces CPU
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Did you know?

»Hash support in DB2 10 enhanced by support in
Utilities/Utility Management Tool

— REORG immediately after table converted to/out of hash format

—Maximizing DB2 Sort and DB2 Utilities Enhancement Tool (UET) by using
PRESORT option in LOAD utility (via APAR PM22685)

 Ability to presort data based on hash key
* Results in much faster LOAD using fewer system resources
* Improves application availability

*REORG Force Option and DB2 UET

—DB2 UET can add parameter to your utility via the Utility Syntax Monitor to
ensure that online REORGs are always run with Force Option

—Enhances online REORG use to increase application availability

—Many customers avoided using online REORG because they could not obtain
the necessary drain to process writers in a timely manner. This enhancement
mhthe REORG utility allows the cancellation of the writer just before the switch
phase.
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DB2 10 for z/OS Utilities IEE
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DB2 10 for z/OS Utility Support
*»Topics for discussion

= Utility support of core DB2 10 for z/OS function:

— Catalog restructuring
—Online schema
—Inline LOBs

—Hash access

= REORG - - Lots of new enhancements!

* ALSO significant enhancements (not discussed today)
—LOAD/UNLOAD
—COPY
—RECOVER
—~RUNSTATS
—CHECK
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Catalog restructuring

= Reduce contention for DDL/BIND/PREPARE
= Eliminate 64Gb limit on SPT01

= Eliminate hash chains & contention on DBDO01 hash
anchors

» Performed by REORG during ENFM

* Enables REORG SHRLEVEL CHANGE for complete
catalog & directory

» Enables row level locking for further concurrency

© 2010 IBM Corporation



Online Schema
| V9

— Change of table - or index space attributes can require an outage

* Unload data

* Drop table space

* Recreate table space, tables, indexes, views
* Re-establish authorization & Rl

* Reload data

* Undo of changes requires same process

= \/10:

— Execute ALTER statement
— Changes are cached and materialized on next table/index space-level REORG
e SHRLEVEL REFERENCE or CHANGE
 LOAD REPLACE will not materialize
— Pending changes can be dropped
— Some restrictions exist
* Mixing DDL
e PIT recovery
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* [nline whole or portion of LOB with base row
* Improved performance for small LOBs
» Enables compression for inlined LOB data

= mmediate ALTER

—ALTER to increase size of inline portion sets AREO*
—ALTER to decrease size of inline portion sets REORP

» Requires REORG to inline existing LOB data

—SHRLEVEL REFERENCE supported today

— Expect delivery of SHRLEVEL CHANGE via maintenance stream early
2011
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REORG |mproved availability & removed restrictions
*» Reduced need for REORG INDEX

— List prefetch of index leaf pages based on non-leaf information for range scans

* Improved performance for part-level REORG with NPIs &
REORG INDEX

— Index list prefetch results in up to 60% elapsed time reduction

» Reduced need for REORG with compress on insert
* New REORGCLUSTERSENS RTS column

— If no clustering-sensitive queries then avoid REORG to restore clustering
— DSNACCOX enhanced

* REORG SHRLEVEL CHANGE for all cat/dir page sets

» REORG SHRLEVEL REFERENCE|CHANGE to remove
REORP
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REORG - improved availability & removed restrictions

* REORG SHRLEVEL CHANGE for LOBs

— Independent of whether LOBs are LOG NO or LOG YES
— No mapping table required
— Base table space must be LOGGED

* REORG FORCE option to cancel blocking threads

— FORCE ALL or just READERS

— Same process as —-CANCEL THREAD so requires thread to be active in DB2 for
it to be cancelled

— Threads cancelled on final drain

» Reduced application outage for REORG with inline stats
— Update catalog after dedrain

* REORG support for multiple part ranges

— REORG support retrofitted to V9 in PK87762
» LISTDEF support is not retrofitted
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REORG — iproved vailabilify & removed restrictions

* New AUX keyword on REORG of partitioned base for improved LOB
handling
— Permit rows to flow between partitions
— Allows REORG REBALANCE with LOB columns
— Allows ALTER of LIMITKEY with LOB columns
— Permits move of rows between parts on PBG REORG
— Permits deletion of corresponding LOBs on REORG DISCARD
— Default is AUX NO unless LOB objects required to complete REORG
— No XML column support for classic partitioned or PBR
— No mapping table change

Part 1

Part 2
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DB2 Automation Tool for z/OS

REORG AVOIDANCE WITH DB2 10 for z/OS
EXCEPTIONS
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Avoid REORGS with DB2 10 for z/OS Automation Tool Exceptions

*The best REORG is one you don’t have to run!
*Only REORG what needs it

—Which applications’ performance are being impacted?
—What is the cause of frequent REORGS?

= Re-evaluate thresholds used to determine when
REORGSs are done

—New Exceptions within DB2 Automation Tool assist DBAS in
evaluation process

*Re-evaluate design of database objects

—Is your index efficient, and is it being used?
—Would a hash table be better than an IX?
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RUNSTATS versus REALTIME STATS

*RUNSTATS was used for two things:

—To update information for the optimizer
—To update the DBA on the status of an object

*REALTIMESTATS helps you instantly know the
status of an object, eliminating the need to run
RUNSTATS

*REALTIMESTATS Exceptions in DB2 Automation
Tool include:

= DAYS_SINCE_HASH * CLUSTERSENS
= DATAISMORETHANHASH = HASHACCESS
= UNCLUST_INS = SCANACCESS

= UNCLUST_INS_PCT = INDEXACCESS
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Presenter
Presentation Notes
Back in the day, RUNSTATS was used for
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Exception Options to Determine a REORG

= DAYS_SINCE_HASH

—Number of days since hash access was used for
SELECT|FETCH|UPDATE|DELETE or used to enforce RI constraints.

= DATAISMORETHANHASH

—Trigger Exception if the DATASIZE is larger than the HASHSPACE
for a HASH Organized TS.

= UNCLUST_INS

—The number of inserted records since the last REORG or LOAD
REPLACE that were placed more than 16 pages from the ideal
candidate page with respect to the clustering IX.

« UNCLUST INS _PCT

— Percentage of Inserted rows placed > 16 pages away from the ideal
candidate page with respect to the clustering IX.
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Presentation Notes
DAYS_SINCE_HASH - The number of days since hash access was used for SELECT, FETCH, searched UPDATE, searched DELETE, or used to enforce RI constraints. 



DATAISMORETHANHASH - indicates whether SYSTABLESPACESTATS DATASIZE is greater than SYSTABLESPACE HASHSPACE*1024. The exception enables triggering reallocation of hash access tables and adjustment of hash space.



UNCLUST_INS - The number of inserted records since the last REORG or LOAD REPLACE that  were placed more than 16 pages from the ideal candidate page with respect to the clustering IX.



UNCLUST_INS_PCT - Percentage of Inserted rows placed > 16 pages away from the ideal candidate page  with respect to the clustering IX. 




()

Exception Options to Determine a REORG

* CLUSTERSENS

—The number of times data has been read by SQL statements
sensitive to the clustering sequence of the data since the last REORG
or LOAD REPLACE.

* HASHACCESS

—Number of times data was accessed using hash access since the last
CREATE, LOAD REPLACE or REORG.

= SCANACCESS

—Number of times data was accessed using a TS scan for SELECT,
FETCH, searched UPDATE, searched DELETE or used to enforce RI
constraints since the last CREATE, LOAD REPLACE or REORG.

* INDEXACCESS

—The number of times the index was used for SELECT, FETCH,
searched UPDATE, searched DELETE, or used to enforce RI
constraints.
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Presenter
Presentation Notes
CLUSTERSENS - the number of times data has been read by SQL statements that are sensitive to the clustering sequence of the data since the last REORG or LOAD REPLACE. The value is null when not set by RTS.



HASHACCESS - The number of times data was accessed using hash access for SELECT, FETCH, searched UPDATE, or searched DELETE since the last CREATE, LOAD REPLACE or REORG. The value is null when not set by RTS.



SCANACCESS - The number of times data was accessed for SELECT, FETCH, searched UPDATE, searched DELETE, or used to enforce Referential Integrity (RI) constraints since the last CREATE, LOAD REPLACE or REORG. The value is null when not set by RTS.



INDEXACCESS - The number of times the index was used SELECT, FETCH, searched UPDATE, searched DELETE, or used to enforce RI constraints. For hash exception indexes, this is the number of times DB2 had to use the exception indexes. The value is null when not set by RTS.


AUTOTOOL W3R1 2010/11/19
=== Scroll

Commands: End Return to prewvious screen.
Line Commands: A - Add D - Delete U - Update V
Creator: CSJENN Profile: REORG AVOIDANCE JOB User: CSJENN
Share Option: (U - Update, V - View, N - No)
Description:
Update Job Generation Options: Row 1 of 3

Tuype Order Name Creator Userid

0BJS REORG AVOIDANCE OBJS CSJENN CSJENN

UTIL REORG AVOIDANCE UTIL CSJENN CSJENN

EXCP REORG AVOIDANCE EXCP CSJENN CSJENN
RREREERRRKR R Rk Rk Rk kkkkkknkkkk Bottom of Data ook okok ok ok ok ok ook ok ok ok K K Kk ok ook Kok KRR K KKK
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Presenter
Presentation Notes
Here are the Profiles being used in my Job Profile. I’ve got one Object Profile .... 


AUTOTOOL ¥3R1
Option ===
View all objects. End - Return to
Delete E - Explede U - Update
REORG AVOIDANCE OBJS

Explode -
Add D -
Profile:

Commands:
Line Commands: A -
Creator: CSJENN
Description:

Share Option: View,

IX Crtr/ IX
DB MName TS

Inc/ IX DB MName/
Exc TS Crtr

Wild Process
Cmd Type Card IX RI Clone Util

2010/11/19

16: 15: 05
Scroll ===3
previous screen.
R - Repeat

User: CSJENN

Name

ABP*x *
AUO* *

INC =
INC =*x

TS Y
TS Y

MMM R R R Rk ko Bolttom of Data sk sk ok ok ok ok ok ook ook Kk ok o ok K ok 0k kK K K K kK K K K
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Presenter
Presentation Notes
Here are the objects within my Object Profile that I will evaluate with the Exception Profile.


AUTOTOOL ¥3R1 ---- Update Exceptions Profile Display --- 2010/11/19 16:30:13
Option Scroll ===}
Commands: END - Save and exit.
Line Commands: A - And 0 - S - Select D - Deselect R - Repeat
CONDitions: LT|<|LE|<—|EQ|—|GT|>|GE|>—|NE|1—|<> "% indicates DAT stat
Row 61 of 196
Creator: CSJENN Profile: REORG AVOIDANCE EXCP User: CSJENN
Share Option: Update, V - View, N - HNo)
Description: Scroll Right for Column Help
Use Stats From: Repository, Update Runstats Options: (Y
Catalog, N
Runstats, Save Triggers in Repository: (Y
Shadow,
History) WTO number of triggered Objects:

Combine IX/TS Exceptions if evaluating IX triggering a T5:

5 Statistics Type--- *Column

REALTIME REORG TS DISORGED_LOBS_PCT
RELOCATED_ROWS
RELOCATED_ROWS_PCT
MASS_DELETES
CLUSTERSENS
HASHACCESS
SCANACCESS

REALTIME REORG IX REAL TIME STAT
DAY S_SINCE_LAST
INS_DEL
INS_DEL_PCT
APPENDED_TIHNS
APPENDED_INS_PCT
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Presenter
Presentation Notes
These are the exceptions being used in this Profile. I’m suing REALTIMESTATS exceptions where REORGCLUSTERSENS is greater than 500, AND where SCANACCESS is greater than 1000. Both criterion are being evaluated together, such that one TS must match both criterion in order to be included in the generated JCL. 


AUTOTOOL V3R1 -—-——-—- Update Exceptions Profile Display --- 2010/11/19
Option === _
Commands: END - Sawve and exit.
Line Commands: A - And 0 - 0r S5 - SBelect D - Deselect R - Repeat
CONDitions: LT|<|LE|<=]|EQ|=|GT|>*»|GE|>=|NE|-=]|<>» "% indicates DAT stat
Row 74 of 196
Creator: CSJENN Frofile: REORG AVOIDANCE EXCP User: CSJENN

Share Option: Update, V - View, N - No)

Description: Scroll Right for Column Help

Use Stats From: Repository. Update Runstats Options: '
Catalog, M
Runstats, Save Triggers in Repository: (Y
Shadow,
History) WTO number of triggered Objects:

ons 1if evaluating IX triggering a TS:

S Statistics Type--- %xColumn

REALTIME REORG IX PSEUDO_DEL
PSEUDO_DEL_PCT
LEAFFAR_SPLITS_PCT
NMLEAF_SPLITS
NMLEAF_SPLITS_PCT
NUMLEVELS_ _UPDATED
MASS_DELETES
INDEXACCESS

REALTIME RUNSTATS REAL TIME STAT
DAYS_SINCE_LAST
INS_UPD_DEL
INS_UPD_DEL_PCT
MASS _DELETES
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Presenter
Presentation Notes
If you scroll down, you’ll see there is another condition being evaluated separately. I want to also evaluate indexes against INDEXACCESS where INDEXACCESS is more than 1000. So the tablespace criterion are evaluated together as one, while the index criterion is “OR’d” together. So either the TS must match the two criterion at the TS-level exception, or the IX must meet the one criterion at the IX level to be generated into the REORG JCL. 


Vil °
REORG Avoidance Example

31

LINE 1-5
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Presenter
Presentation Notes
When the batch job is run, a DD called TRIGGERS is created in the job output where each object’s statistics are displayed. This informs you of what each object looked like and what Exception criterion they met. 




Display Eilter Y¥iew

Erint options

SDEF COUTPUT DISFLAY RTSBATCH 10801323

COMMAMND IMPUT ====

R R EERRTEEEETRREEERREETETRTEETERTRE TOP OF DATA Fr e T N T T N N N N N T T RN TR R ER R T ES

1IEM Shared Frofile Support -- Frint Exception Triggers --

26 Triggers created...

Statistics Type--- Calumn
REALTIME RECRG T=

DENAME-- TSMAME-- TRIGGER Celumn----

AUCYRDE  AUCCOPRY

Statistics Type--- Column
REALTIME RECRG T=

CLUSTERSEMS

SCAMACCESS

DENAME-- TIMAME-- TRIGGER Coelumn----

AUDWRDE AUCCOPRY

Statiztics Type--- Column
REALTIME RECRG T=

CLUSTERSENS

0=TI0

EGIMNT

107 LIME ©

TRIGGEER Index

COLUMNS 02-
SCROLL ====

13z

TEOWMER - THCRTR--

TEOWMER - IXCRTR--

DEMNAME-- TSMAME-- TRIGGER Celumn----

AUCYVRDE  AUCDEASE

Statistics Type--- Column
REALTIME RECRG T=

DENAME-- TSHAME-- TRIGGER Column----

AUCWVRDE AUCDEASE

Statiztics Type--- Column

SCAMACCESS

EGQIMNT

TRIGGER Index

TEOWMER - THCRTR--

TECOWMER - IXCRTR--

DEMAME-- TSMAME-- TRIGGER Celumn----

AUCWVRDE AUCGFAUT

Statistics Type--- Calumn
REALTIME RECRG T=

DENAME-- TIMAME-- TRIGGER
AUCYRDE AUCGPAUT

SCAMACCESS

Column----

EGIMNT

TRIGGER Index

TECOWMER - IXCRTR--

TEOWMER- IXCRTR-- FART#
o

w03.,10 Run Date 2010711719 Run Time 1&:31:53
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Display Filter Yiew

SDSF OUTPUT DISPLAY RTSBATCH JO0s0l323

COMMAND THPUT ===

Frint ©Options Search

DSID 107 LINE ©

COoOLUMNE 02 -
SCROLL ====

123

1IEBM Shared Frofile Support -- Print Exception Triggers -

26 Trigger reated. ..

Statist{fcs Type--- Calumn
REALTIME\ RECRI TS

DEMAME - - T 2T
AUOWVRDE  AUOCOF

Statistics Type--- Column

CLUSTERSEMNS
—— TRIGGER Cg

- Type- Cond
BSIMNT =

TRIGGEER Index

Tvpe- Cond

REALTIME RECORG TS

SCAMNACCESS

EGIMT =

DEMNAME - -
AUCYRDE

TSHAME-- TRIGGER Column---- TRIGGEER Index

AUDCORY

Statistics Type--- Column
REALTIME RECRG TS

CLUSTERSEME

Tvpe- Cond
BSIMNT =

DEMAME-- TSMAME-- TRIGGER Column---- TRIGGEER Index

AUCYWRDE  AUCDBASE

Statistics Type--- Column

Tvpe- Cond

REALTIME RECDRG TS
DEMNAME-- TSMNAME--

SCAMNACCESS
TRIGGER Colu

BEGINT =
mHu---- TRIGEER Index

AUCYRDE

AUCDBEASE

Statistics Type--- Column

Tvpe- Cond

REALTIME RECDRG TS

CLUSTERSEMS

BGIMT =

DEMNAME - -
AUCYRDE

TSMHAME-- TRIGGER Column---- TRIGGEER Index

AUCSGPAUT

Statistics Type--- Column

Twpe -

REALTIME RECDRIG TS

SCAMNACCESS

BGTIMNT =

DEMNAME - -
AUCYRDE

TSMHAME-- TRIGGER Column---- TRIGGEER Index

AUCSGPAUT

- %03.12 Run Date 2010511712 Run Time 1&:31:532

TEOWMER - ITXCRTR--

TEOWMER - ITXCRTR--

TEOWMER - ITXCRTR--

TEOWMER - ITXCRTR--

TEOWMER - ITXCRTR--

TEOWMER - ITXCRTR--

FARTH#
o]

TRIGSER

TRIGSER

TRIGSER

TRIGSER

TRIGSER

TRIGSER

© 2010 IBM Corporation




Display FEilter Yiew Print
SD5F COUTRFUT DISFLAY RTSEBATCH 3
CoMMAND IMPUT ====

Eo o R o o S e ke S S Sl S o S S S S S S S o o S e

1TIEM Shared Profile Support --

Z& Triggers created...

Statistics Type--- Column
REALTIME RECRG TS CLUSTERZEMS

DEMNAME = -
AUCYRDE

TSMAME - -
AUCCOPY

TRIGEER Colu
Statistics Type--- Column
REALTIME RECRG TS SCAMNATCESS

DEMNAME - -
AUCYRDB

TSMAME- -
AUSCOPY

TRIGSER Colu
Statistics Type--- Column
REALTIME RECRG T CLUSTERZEMS

DEMAME - -
AUCYRDB

TSMNAME- -
ALUCDBEASE

TRIGSER Calu
Statistics Type--- Column
REALTIME RECRGS TS SCAMNATCESS

DEMAME - -
AUCYRDE

TSMAME - -
AUCDEASE

TRIGSER Calu
Statistics Type--- Column
REALTIME REZRG TS CLUSTERSEMS

DEMAME - -
AUCWRDE

TSMAME - -
AUCGFAUT

TRIGEER Coalu
Statistics Type--- Column
REALTIME RECRG TS SCAMNATCESS

DEMNAME = -
AUCYRDE

TSMAME - -
AUCGFAUT

TRIGEER Colu

COptions Search

QEe0lzzz DEID 127 LIME MO CHARS ' TNDEXACCESS'
SCROLL ====

Frint Exception Triggers 0/ 11712 Run Time 1&:21:G532

me===-= TRIGEER

Twpe -

BGIMT =

mn---- TRIGGER Index TRIGGER

Cond
-

Tywpe -
BETIMNT
TRISGER Inde:x

mn---- TRIGEER

Cond
=

Tywpe -
BGIMT
TRISGER Inde:x

mn---- TRIGEER

Cond
=

Twpe -
BSINT
TRIGSER Index TRIGSEER

me- ===

Cond
=

Tywpe -
BGIMNT
TRIGSER Index

me===-= TRIGEER

FARTH
o
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REORG Av0|dance Example

»Sample object AUOVRDB.AUODBASE needs one
of the following:

—Should the index be changed to be more efficient?
—Should the index be REORG'd?
—Should | use a hash table instead?

*Change Exception values and re-build Job Profile
» Select different Exceptions and re-build Job Profile

»Evaluate the objects in TRIGGERS DD in job
output to make an intelligent decision on how to
avold REORGs
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Only REORG What Needs It

*Let DB2 Automation Tool intelligently select
objects to include in REORG JCL

»Use DB2 Automation Tool’s 180+ Exceptions

—RTS Exceptions
—DB2 Catalog Exceptions
—MVS Catalog Exceptions

»Optionally evaluate indexes independently of the
tablespace
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DB2 Utilities Enhancement Tool for z/C
DB2 Sort for z/OS

Using the Utility Syntax Monitor

Utility
Syntax
Monitor
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DB2 Utilities Enhancement Tool — New! Utility Monitor

38

» New with UK60173: Changes utility syntax at run-time based

on Policy rules
» Passively enforce company IT policies

» Enables users to:
—ADD parameters that are not present in the utility syntax
—REMOVE parameters that are present and should not be
—SUBSTITUTE given parameters with different parameters
—FAIL the utility based on object name, or user ID

» Each action is logged or JOURNALED in UET’s tables for
future reference

—Audit who is doing what
—See what syntax was originally specified
—See what the original syntax was changed to
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Presenter
Presentation Notes
Enforce your company’s IT policies and practices by implementing the Utility Monitor, new with PTF UK60173. 



Each company’s DB2 department enforces standards to protect business processes required to conduct business critical to the company’s bottom line. These standards might include monitoring a user’s actions against certain database objects, limiting user access to specific data or controlling the kinds of DB2 utilities that can be run against objects pertinent to daily business activity. 



Enforce utility parameters by using one of 4 options: 

ADD parameters that are not present within utility syntax

REMOVE parameters that are present within the utility syntax that should not be

SUBSTITUTE values within utility syntax that should be changed

FAIL a utility based on criteria such as the presence of utility syntax, a user ID, an object name, etc.  



Track the activity of the Utility Monitor by Journaling these actions in the UET Journal tables. 



All of this can be done passively at run-time using the existing UET Policy, whose Rules are enforced by the UET Started Task. 




|
DB2 Utilities Enhancement Tool

*New Policy Rules used to change utility syntax

= Optionally monitor utility syntax and/or cancel
threads with the same Policy rules

—Default action is to cancel active threads
—Monitor utility syntax with specific Policy parameters

»Example: Add UET's PRESORT parameter to a
LOAD utility and use DB2 Sort

—Utility Monitor will ADD parameter PRESORT to LOAD syntax

—Use DB2 Sort to sort SYSREC data prior to LOAD utility
running

—Improves elapsed time, and reduces CPU consumption
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Utility Monitor Policy Rules

File Edit Edit_Settings Menu Utilities Compilers Test Help

VIEW CSJENN.ABP1074 . 5AMPLIB{ABPDBZAP) - 01.11 Columns 00001 Q0072
Command =2 S5croll === CS5R
BOOE2d €] —— HEEEEEEEKRE R E R RN KRN RN RN NN R NN KRR NN NN KRR N KRNk kK — —
ORRE2S <{DSHNUTILB_INTERCEPT?>

00DO26 {PRACTICE NAME="L0AD_RULE">

00RO27 SUTILITY HNaAME="

00DO28 {MONITOR

0RR29 <SYNAX ADD="PRESORT" JOURNAL="YES"/>

QEEE30 CAFMONITON

OeEe31 CAUTILITY >

QEEE32 </PRACTICE?>

QEEE33

QOEO34 <POLICY?>

000035 <DB2SYSTEM SS5ID="DA - —_— LITY" >

000036

00037

00038 2
0039 CAHPNCLUDE >
000040 </DB2SXSTEM?
00041

000042 <DB25YSTEHM T ="DA1A" >

eR43 C{EXCLUDE >

gee44 {RULE TABLESPACE="DB1543%.%"7>
000045 C/EXCLUDE >

000046 </DBZ2SYSTEM>

AME=""L

000048 </POLICY >
00049
ORE50 </DSNUTILB_INTERCERT:>
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File Edit Edit_Settings Menu Utilities Compilers Test Help

EDIT CSJENN.ABP1074 . TESTLIB(TCG610L8) - 01.03 Columns 00001 00072
Command Scroll === C5R
000184 DD DISP=5HR,DSN=VENDOR.DBZ2S0RT .V110.5CNKLPA
Q00185 DD DISP=5HR,DSHN=VENDOR.DB250RT.V¥110.SCNKLINK
000186 DD DISP=5HR,DSN=DSN.VA10,S5DS5SNLOAD

000187 //SYSPRINT DD SYSOUT ==

Q0188 //UTPRINT DD S¥YSO0UT ==

Q0P 189 //=x

0198 //5YSREC DD DSHN=CSJENMN.DA1A.JENDBL1.ABPTSZ.5YSREC,
Q0191 /7 DISP=5HR

QO 192 //i=x

R 193 //5YSMAP DD DISP=(NEW,DELETE,DELETE),UNIT=8YSDA,
Q00194 /7 SPACE={(CYL, (10, 10))

QO 19% //5Y5UT1 DD DISP=(NEW,DELETE,DELETE),UNIT=5YSDA,

Qe 196 #/f SPACE={CYL, (10, 10))

Q0197 //S50RTOUT DD DISP=(NEW,DELETE,DELETE),UNIT=58YSDA,
Qo198 // SPACE={CYL, (10, 10)})

QR 199 J/fx

QOR200 F/S5YSIN DD =

goe201 LOAD DATA INDDN SYSREC LOG NO SHRLEVEL NOMWME RESUME YES
QOE202 INTO TABLE "JNABPR10"."ABPTB1"

000203 { "NAME"

00204 POSITION( 00004 :00023) CHAR(OOO0Z20)

0OE205 , "CABLE"

000206 POSITION( 00025:00044) CHAR{(QOQOZ0)

00207 "STATE"

000208 POSITION( 00046:00065) CHAR(OOQO20)

QOE209

00210
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PRESORT Added to Utility Syntax

Display Filter Miew Print Options Search Help

SDSF OUTPUT DISPLAY JENLABZ J0634945 DSID 135 LINE 11 COLUMNS 27- 106
COMMAND INPUT SCROLL

Utility execution started. Step=1

Original DSNUTILB syntax follows:

LOAD DﬁTﬁ INDDN EYBREC LOG NO SHHLEUEL MONE RESUME YES INTD TﬁELE "INABPG10O" .

BBde) CHQR(BGBZB) ., "STATE" PDSITIDN( 00046:00065) CHﬁR(BBBZB) ) PRESORT
End of original DSHUTILB syntax listing.

73 DSNUGUTC - OUTPUT START FOR UTILITY, UTILID = LOAD.ABPTB1

80 DSHNUGTIS - PROCESSING SYSIN AS EBCDIC

81 DSNUGUTC - LOAD DATA LOG NO SHRLEVEL NONE RESUME YES

:40.81 DSNURWI - INTO TABLE "JNABP610"."ABPTHB1"

L Ay Y TR ND )]

I N Y L L T O B L N T AN A

:40.81 DSNURWI - "CABLE" POSITION(25:44) CHAR(Z0),

:40 .81 DSNURWI - "STATE" POSITION(46:65) CHAR(Z0)) INDDN ABPREC SORTKEYS 18
95 DSNURFPIB - NUMBER OF OPTIMAL SORT TASKS = 2, NUMBER OF ACTIVE S0RT TASKS = 2
95 DSNURFIB - INDEXES WILL BE BUILT IN PARALLEL, NUMBER OF TASKS = 4

:41.04 DSNURWT - (RE)LOAD PHASE STATISTICS - NUMBER OF RECORDS=9 FOR TABLE JNABP
:41.04 DSNURWT - (RE)LOAD PHASE STATISTICS - TOTAL WNUMBER OF RECORDS LOADED=9 FO

04 DSNURILD - (RE)LOAD PHASE STATISTICS - NUMBER OF INPUT RECORDS PROCESSED=9

04 DSNURILD - (RE)LOAD PHASE COMPLETE, ELAPSED TIME=00:00:00

:41.17 DSNURBXA - SORTBLD PHASE STATISTICS - NUMBER OF KEYS=9 FOR INDEX JNABPG1O
:41.17 DSNURBXA - S0RTBLD PHASE STATISTICS - NUMBER OF KEYS=9 FOR INDEX JNABPG1O
18 DSNURPTB - SORTBLD PHASE STATISTICS. NUMBER OF INDEXES = 2

18 DSNURPTB - S0ORTBLD PHASE COMPLETE, ELAPSED TIME = 00:00:00

:41.18 DSNUGSRX - TABLESPACE JENDBL1.ABPTSZ IS IN COPY PENDING

:41.18 DSNUGSRX - INDEX JNABPG610.ABPTB1IX1 IS IN INFORMATIONAL COPY PENDING STAT
:41.18 DSNUGSRX - INDEX JNABP610.ABPTB1IX2 IS5 IN INFORMATIONAL COPY PENDING STAT
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Display Filter View Print Options Search

SDSF OQUTPUT DISPLAY JENLABZ JO634945 DSID 130 LINE O COLUMNS 02 -
COMMANMND INPUT === SCROLL ===

Kokkkk ok okok ok ok kkkkokokkokkkkkkkokkkkkakk TOP OF DOATE ok k sk sk o ok ok ok o ok ok 3 ok 3k ok ok ok ok 2 s 3 sk sk ok ok ok ok ok ok ok ok ok
DBEZ SO0ORT FOR Z/05 V1i.1.0.0N PRODUCT ID: 5655-l42 =/f05 1.12.0 DAT
COPYRIGHT IBM CORP. 2010 ALL RIGHTS RESERVED COPYRIGHT SYMNMCSORT INCORPORATED 2
PARMLIST :

SORT FIELDS=(5,00022,BI,A),FILSZ=E0000000000

RECORD TYPE=V, LENGTH={(32756,32756,32756,00026,00082)

OPTION MSGDDN=ABPSORT , SORTDD=ABPS, DYNALLOC

Thik AT JIKRIE MM Mo TRTERMKMMOE SOOI TFNY TN —~1 NERal Mo (Al el CYWVRICOCNDT 1 TRDONDTEFC
CHNK4931 ZIIP PROCESSO0OR USED
CNKOS5 ] INSERT 9., DELETE
CHEZ46 1 FILESIZE 855 BYTES
CNEK8T721 EQUALS, BaAaLANCI [N EFFECT
CNKOS521 END DB2 SORT FOR Z2/08S JENLABZ , LOADCBL, ,DIAG=CA01,CODG,E2Z237, 286E,93CA

EXEEEERERE R X R R kR kxR kxkxxkxkxxx BOTTOH OF DATE sk 3 % 3 ko 3 k3 3k 3 % ok 3 2k ok o ok o 3 ok ok ok o K o K KK
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FP

LOAD Syntax PRESORT Performance

Example \/ \/ /

° 1,000 Partition Tabl When USing UET’s
» 10,000 rows of data PRESORT parameter and
DB2 Sort:

» Single SYSREC

45% Elapsed Time Savings

 One Reader Task :
Partitions | Rows per | Elapsed | Total CPU
Part Time

1,000 10,000 09:41.70 01:07.80 Datain key order
without UET

1,000 10,000 20:22.96 06:44.30 Datain random order
without UET

1,000 10,000 11:11.08 01:35.17 Data in random order

with UET PRESORT
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The Utility Monitor and DB2 Sort

45

= New with DB2 Utilities Enhancement Tool's PTF UK60173:
—Utility Monitor changes utility syntax at run-time based on

Policy rules
» Passively enforce company IT policies

—ADD parameters that are not present in the utility syntax

—REMOVE parameters that are present and should not be
—SUBSTITUTE given parameters with different parameters

—FAIL the utility based on object name, or user ID

» DB2 Sort is fully supported in the DB2 Utilities Enhancement

Tool

© 2010 IBM Corporation


Presenter
Presentation Notes
Enforce your company’s IT policies and practices by implementing the Utility Monitor, new with PTF UK60173. 



Each company’s DB2 department enforces standards to protect business processes required to conduct business critical to the company’s bottom line. These standards might include monitoring a user’s actions against certain database objects, limiting user access to specific data or controlling the kinds of DB2 utilities that can be run against objects pertinent to daily business activity. 



Enforce utility parameters by using one of 4 options: 

ADD parameters that are not present within utility syntax

REMOVE parameters that are present within the utility syntax that should not be

SUBSTITUTE values within utility syntax that should be changed

FAIL a utility based on criteria such as the presence of utility syntax, a user ID, an object name, etc.  



Track the activity of the Utility Monitor by Journaling these actions in the UET Journal tables. 



All of this can be done passively at run-time using the existing UET Policy, whose Rules are enforced by the UET Started Task. 




46

DB2 Automation Tool for z/OS v3.1

Managing complexity made easy — LOBs and
REORG

© 2010 IBM Corporation



o PS5l

|
REORG LOBs Online with DB2 Automation Tool

*\What a great convenience!

*Reduce application downtime by reorganizing
LOBs online

=\Wildcard object names in Object Profiles without
the worry of inadvertently including LOB objects

—No longer exclude specific LOB objects from Object Profile

—No longer exclude LOBs using Exceptions Profile to exclude
them

»Can REORG SHRLEVEL CHANGE LOB table
Space:
—Independent of whether LOBs are LOG NO or LOG YES

—No mapping table required
—Base table space must be LOGGED

47 © 2010 IBM Corporation



AUTOTOOL V3R1
Option

Commands: Explode - View all objects.

Line Commands: A - Add D - Delete
Creator: CSJENN
Description:

Share Option:

Wild --——- Process —--- Inc/
Card IX RI Clone Util Exc

TS

TS

TS

TS

TS

TS

E - Explode
Frofile: REORG LOBS

I¥ DB Name/

TS Crtr

*

CSKUAN
CSKUAN
CS5KUAN
CSKUAN
CSKUAN

2010/711/19
Scroll

17:38:07

- Return to previous screen.
U - Update R -

User:

Row 1 of 6

IX Crtr/

DB Name

DBAU*

NMHAQAD S
NMHAQADA4
NHHAQAOS
NMHAQAOB
NMHAQADB

IX Name/
TS Name

CSJENN

*

T50A0301
T50A0401
T50A0501
T5QA0601
T5QA0B02

kkkkkkokkkkkokkkkkkkkkkkkkkkkkk Bottom of Data skkkkkkkkkkkkkkkkkkkkkkkkkkkkRkk kK
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AUTOTOOL WV3R1 2010/11/719 17:37:11
Option ===

Commands: END - Return to the previous screen.

Creator: CSJENN Profile: REORG LOBS User: CSJENN

Description:

Share Option: (U - Update, V - View, N - No)

--Include in Profile-- -VWiew Utility Options-

Data Page Verification Reporting =7 (v Yes, - No) =» {¥Y - Yes, - No)
Reallocation = (Y Yes, No) =3 (Y Yes, No)
Recover e e e e e Yes, No) =3 Yes, No)
Image Copy = Yes, No) =3 Yes, No)
Recovery Expert Image Copy . . . Yes, No) Yes, No)
Copy to Copy Yes, No) => Yes, No)
Runstats Yes, No) =» Yes, No)
TS5 Reorg Yes, No) =3 Yes, No)
IX Reorg Yes, No) =3 Yes, No)
Quiesce Yes, No) =3 Yes, No)
Modify Yes, No) =3 Yes, No)
Repair Yes, =32
Rebind Yes, =3

Mo ) Yes,
No) Yes,

Mo )
No)

R e T
ZE L EZEEZEEEEEZEZEZEZEE
ZE L EZEEZEEEEEZEZEZEZEE
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Online LOB REORGS

AUTOTOOL V3R1 Reorg Utility Profile Options 2010/711/19 17:53:17
Option ===

Commands END - Return to the previous screen.

Creator: CSJENN Name: REORG LOBS User: CSJENHN

More:

Include
{Y - Yes, No)
(Y - ¥Yes, No)
(Y - ¥Yes, No)
(Y - Yes, No)

Online reorg

Copy options

Statistics options

Discard
Update DSN options
Nopad

Exception Rule

Utility ID

Reuse .

Log

Fastswitch

Sortdata

Scope

Rebalance

Keep Dictionary .
Sort Device Type
Sort Number .
Nosysrec

Unload Data

(Y Yes, - No)
(A Accepted, R - Rejected, B Both)
{16 characters)

(Y Yes, Mo )

(Y Yes, No)

Yy Yes, No)

(Y Yes, No)

(A All, Pending)

(Y Yes, No)

(Y Yes, - No)
{CART/DISK/etc.)

{ Number)

(Y - Yes, N - No)

(C - Continue, E - External,

0 - Only, P - Pause)

e e A S e T e

HAA331E - When the Sharelevel is set to Change or Reference, at least one
image copy must be specified.
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AUTOTOOL WV3R1 Online Reorg options 2010711719 17:54:18
Option _ Screll ===>
Commands: END - Return to the previous screen.

Creator: CSJENN Mame: REORG LOBS User: CSJENN
Enter the options to associate with this utility profile

Sharelevel
Drain Wait
Retry A
Retry Dela
Timeout
Force

AUX

(R - Reference, C - Change, N - MNone)
(blank, 0-1800 seconds)

(blank, 8-255)

{blank, 1-1800 seconds)

{(A - Abend, T - Term, H - HNone)

{(A - All, R - Readers, M - MHone)

(Y - Yes, N

I o e e v W Wl

S oo
oo

—

Yes, N
Yes,

Deadline Options
Shrlevel Change Options

Inon =
nu 3
e .
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File Edit Edit_Settings Menu Utilities Compilers Test Help

EDIT CSJENN.HAA310.JCL{LOBREORG) - 01.00
Command ===

F/SYSIN DD x
000198 TEMPLATE R1LPOOO1
00199 UNIT
0ROZ00 DSHN
00201 SPACE TRK
0OOZ202 MAXPRIME 00066666
0ROZ203 UMNCHNT 5
000204 DISP {MEW, CATLG, CATLG)
0ROZ205
00206
0ROZ207
000208

Columns 00001 00072
Scroll === CS5R

SYs5DA
'CSJENN. &DB. . &5N. . &551ID. . ZUNIQ. '

LISTDEF REO11003
INCLUDE TABLESPACE DBAUAZO03 . TPAUAZO3
INCLUDE TABLESPACE DBAUDIT.TSAUDIT

000209
opO210
ope211
0pO212
00213
000214
000215
0ER216
o217
0po218
0po219
0p0220
00221
0222
0OO223

INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE

TABLESPACE
TABLESPACE
TABLESPACE
TABLESPACE
TABLESPACE
TABLESPACE

DBAUDITZ.
DBAUYZ203 .
NMHAQAB S .
NMHAQAD4 .
NMHAQADS .
NMHAQAOG .

REORG TABLESPACE LIST REO11003

SCOPE
LOG
SORTDATA
COPYDDN
SHRLEVEL
TIMEOUT

MAPPINGTABLE

ALL
NO
YES

(R1LPOOO1)

CHANGE
TERM

TSAUDIT?Z2
TPAUYZ203
TsQA0301
T50A0401
T50A0501
T50A0601

"RTSBATCH" . "REORG_CHPOO 102"
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REORG -LOBS Online with DB2 Automation Tool

*Allow DB2 Automation Tool to generate JCL for both
LOB and Non-LOB objects

»\Wildcard object names in Object Profiles without the
worry of inadvertently including LOB objects

—No longer exclude specific LOB objects from Object Profile
—No longer exclude LOBs using Exceptions Profile to exclude them

*DB2 Automation Tool will generate appropriate JCL for
each kind of object

»Some restrictions apply:

—LOG NO is required for SHRLEVEL REF
—Mapping tables are ignored for LOB tablespaces
—SHRLEVEL REF requires inline image copy
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Questions?
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