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Objectives
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* Describe changes to DB2 10.5
packaging and software and
operating system requirements.

* Understand DB2 10.5 changes to
DDL, utilities, tools and monitoring.

* Configure a database and instance
to implement DB2 10.5 new features.

* Analyze DB2 10.5 changes that
affect applications and database
runtime behavior.

* Develop a DB2 10.5 upgrade strategy

Abstract:

Are you responsible for upgrading your database to DB2 10.5? Take advantage
of columnar data store integrated into the core DB2 engine which has huge
benefits for Business Intelligence workloads. DB2 10.5 is not just BLU. There
is additional new great functionality. Learn the entire story! If you are looking
for a detailed step by step approach to implement DB2 10.5, attend this
presentation to learn about often overlooked but very important tips and tricks
to understand before upgrading. Planning your upgrade is much easier if you
know these best practices.



Planning Your Upgrade to DB2 10.5 LUW

DB2 10.5 LUW Upgrade from pre-DB2 Version 10.5 copy
- DB2 10.1-> DB2 10.5
- DB2 9.8 ->DB2 10.5
- DB29.7 ->DB210.5

- |If DB2 servers are running on
release prior DB2 9.7:
- Upgrade to DB2 9.7 or 10.1
latest fixpack
- Then upgrade to DB2 10.5
See notes for more details/URLSs:
- Upgrading to DB2 V10.5 Roadmap
DB2 Upgrade Portal

DB2 V10.5 English Manuals
DB2 V10.5 Translated Manuals

DB2 10.5 for Linux, UNIX and Windows became gengraNailable on June 14, 2013. In the upgrade
tasks, the terrpre-DB2 Version 10.5 releases refers to DB2 Version 10.1, DB2 Version 9.8 or DB2
Version 9.7.

Refer to the DB2 Information Center for details altbetinstallation and upgrade process. It is highly
recommended that you consult the DB2 IC while plagrind executing an upgrade. You should also
test the upgrade process on non-production sefivetis Your first point of reference to learn haoav
upgrade each component of your DB2 environment awmdth create a upgrade plan is 8€27-5513-
00 Upgrading to DB2 Version 10.5 Guide. The content of this guide is available in B2 Information
Center. You may also download the DB2 Version 10.5 farux, UNIX, and Windows English manuals
from the following website:

http://www-01.ibm.com/support/docview.wss?uid=swg27038855

The DB2 Version 10.5 for Linux, UNIX, and Windowsitislated manuals can be downloaded from
http: //mww-01.ibm.com/support/docview.wss?rs=71& uid=swg27038856

Checking Whether Upgrade is Possible
Direct upgrades are supported from Version 9.7hagher systems. Upgrading your DB2 server
requires that you install a DB2 10.5 copy and thegrade all the instances and databases to beaable t
run them under the DB2 10.5 copy. You can diregtigrade existing DB2 9.8, 9.7 or DB2 10.1
instances and databases to DB2 10.5. On Windowstige systems, you have an option to
automatically upgrade an existing pre-V10.5 DB2 cdfpyou choose to upgrade your existing DB2
copy during installation, you only need to upgrgdar databases after installation.

Review also the DB2 upgrade portalatw.ibm.com/support (formerly known as DB2 migration portal)
that provides access to additional resources artd-date information about the upgrade process as
they become available. These resources includeatidnal material, white papers, and webcasts for
upgrade. The DB2 Upgrade Portal is located at http://www-0ibm.com/support/docview.wss?
uid=swg21200005

The Upgrading to DB2 Version 10.5 Roadmap is locatéudtp://www-01.ibm.com/support/docview.wss?
uid=swg21633449



REF: Upgrading DB2 pureScale environments

* If upgrading from DB2 Version 9.8, follow upgrade steps

detailed in Upgrading a DB2 pureScale server.

http://lwww-

01.ibm.com/support/knowledgecenter/SSEPGG_10.5.0/co  m.ibm.db2.luw.gb.upgrade.doc/doc/t00605
71.html?lang=en

* Taking DB2 server offline for upgrade or converting to DB2
pureScale environment

http://www-
01.ibm.com/support/knowledgecenter/SSEPGG_10.5.0/co  m.ibm.db2.luw.gb.upgrade.doc/doc/t00071
97.htmI?cp=SSEPGG_10.5.0%2F2-0-7-1-5&lang=en

If you are upgrading from DB2 9.8 follow the upgeasteps detailed in Upgrading a DB2
pureScale server.

http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/tojsiom.ibm.db2.luw.gb.upgrade.doc/
doc/t0060571.html

Before you can continue with the upgrade proceastheoconversion of your environment
for DB2 pureScale, you must take your DB2 servéiinef by stopping the DB2
license service, stopping all command line proaessssions, disconnecting
applications and users, and stopping the databasager.



REF: Upgrading partitioned database environments

- Install DB2 10.5 on all database partition servers, upgrade the instances and then
upgrade the databases.

- Use only Install New option in Install a Product panel to install DB2 10.5.

- If choose to upgrade action when select Work with Existing option on Install a Product
panel, installation fails.

- Perform a full offline backup for all database partitions. Verify databases are ready
for upgrade, and perform any other pre-upgrade tasks that apply.

- Upgrade each instance on database partition server that owns the instance.
Run UPGRADE DATABASE on catalog partition.

- Catalog partition must be available when issue UPGRADE DATABASE regardless
on what database partition issue command from.

- If any database partitions are not available, these database partitions are not
upgraded.

- For Detalils:
http://www-
01.ibm.com/support/knowledgecenter/SSEPGG_10.5.0/co  m.ibm.db2.luw.gb.upgrade.do
c/doc/t0011548.html?lang=en 5

Upgrading partitioned database environments regtirat you install DB2 10.5 as a new
copy in all database partition servers, upgradénstances and then upgrade the
databases.

Ensure that you have root access on Linux and Udpierating systems or Local
Administrator authority on Windows.

Ensure that you have SYSADM authority.



REF: How to Upgrade or Downgrade DB2 Instances

Upgrading Fixpak
- Update db2instl from V10.5 FP1 to FP2. To do this, you
should:
- Stop the DB2 instance if necessary (db2stop)
- As root install V10.5 FP2 in location of your choosing
— Still as root cd to install dir then cd to the "instance" dir

- Run the 'db2iupdt’ script from this location
Jdb2iupdt db2instl

Downgrading Fixpak

- If wish to downgrade instance back to V10.5 FP1 code base:
- Stop the db2 instance if necessary (db2stop)
- cd to the V10.5 FP1 dir then cd to the "instance" dir

— As root, run the 'db2iupdt’ script from this location
Jdb2iupdt -D db2inst

How to Upgrade or Downgrade select DB2 Instances tveeen various Product Offerings

There may be circumstances where you have multiptances on your system, where you wish to sekdgtupdate a
particular instance to a higher (or lower) fixpakél, between DB2 product offerings (WSE to ESEef@ample).
Make sure you take backups of your database(syégfu pursue any sort of upgrade, not only with DBelf,
but even when upgrading other software that interath DB2, or upgrading the OS that DB2 lives dar
details see: http://www-01.ibm.com/support/docviess?
uid=swg21399113&myns=swgimgmt&mynp=0OCSSEPGG&mync=E

NOTE: It is not necessary to install the GA (Generaifability) of DB2 first, in order to apply a fixpakt will have
the option to install the full DB2 Version and fi¥pat once, or you can choose to apply just theafoqo an
existing install. You can then simply apply the peoDB2 License file after installing with this meth

Moving Between Editions

Just as you were able to move up to ESE from WS8E& can move the opposite direction as well (ES®/&E). It is
even possible to move do different fixpak levelsvadl. For example you can move from DB2 V9.1 FPEES
DB2 V9.1 FP2 WSE using the same general instrucsbiosvn above. Moving from ESE to WSE will likely
produce a warning message (DBI1282W), indicatingriance was updated from a higher instance type t
lower instance type. The new instance will usedibfault configuration settings for the new instatygee. Check
the values in the new database manager configarfiioand update the parameters as required.

DBI1282W The database manager configuration filrgccnot be merged. The original configuration filas saved
as ~/sqllib/backup/db2systm.old (The original insetype is ese. The instance type to be migrategadated is
wse.)
>><< DBI1070l Program db2iupdt completed succdlysfu

If you are concerned about your instance settiihgsay be a good idea to back up your configuratibefore any
instance updating. You can export (and import) yannfiguration settings using the db2cfexp and éibfctools.
Export your instance configuration settings for ¢éime instance you wish to upgrade:

db2cfexp <filename> BACKUP

The BACKUP option creates a configuration profile¢ted DB2 instance. This profile contains all of thetance
configuration information. You can import settirfgsm the profile we created.
Log in as the instance user
Run: db2cfimp <filename>



Supported Client Access and Client Upgrade

ALWAYS UPGRADE SERVERS before upgrading CLIENTS!
DB2 10.5, 10.1 and DB2 9.7 IBM clients and drivers  can access remote DB2 10.5 Server:
- IBM Data Server Driver Package
IBM Data Server Driver for JDBC and SQLJ
IBM Data Server Driver for ODBC and CLI
IBM Data Server Runtime Client
IBM Data Server Client

- If use pre-10.5 clients to access DB2 10.5 servers,  applications are restricted to functionality avail able for
that client.

If different versions of client and DB2 server located on same system, local client-to-server connections using IPC are not
supported. Establish connection as remote connection (loopback connection) using TCP/IP.

When later-level client accesses earlier-level server, later level client functionality not available to server.
Upgrading client involves installing DB2 10.5 client copy and then upgrading client instance.

Current level of client installed determines way to proceed with upgrade to DB2 10.5.
- Can directly upgrade to DB2 10.5 clients from DB2 10.1 or DB2 9.7.
- If have DB2 9.5 or earlier clients, migrate to any =~ DB2 10.1 or DB2 9.7 client first .

Which JDBC driver (JCC) version corresponds with each DB2 release and Fix Pack level?
http://www-01.ibm.com/support/docview.wss?uid=swg21 363866

For JDBC or SQLJ applications, if you are using the IBM DB2 Driver for SQLJ and JDBC, you can determine the level of the
driver by running
db2jcc -version 7

A client instance allows connecting applicatiodtdabase and keeps information about client
configuration, cataloged nodes, and cataloged datah The upgrade process consists of all the tasks
that you must perform to have your DB2 environnrenhing successfully after upgrading. These
components are DB2 servers, DB2 clients, datalgsécations, and routines. Upgrading DB2 servers
to DB2 10.5 requires an understanding of upgradeeots, upgrade restrictions, upgrade
recommendations, and your DB2 server. When you has@mplete understanding of what upgrading
your DB2 server involves, you can create your opgrade plan. The upgrade of each of the
components in your DB2 environment requires that yerform different tasks:

Upgrading DB2 servers involves upgrading your existing instances andilolases so that they can
run in the new release.

Upgrading clients involves upgrading your client instances to kdepdonfiguration of your
existing clients.

Upgrading database applications and routines involves testing them in the new release and
modifying them only when you must support changetis new release.

The IBM clients and drivers are as follows:
IBM Data Server Driver Package

IBM Data Server Driver for JDBC and SQLJ
IBM Data Server Driver for ODBC and CLI
IBM Data Server Runtime Client

IBM Data Server Client



Product packaging enhancements for DB2 10.5

- IBM updated product packaging to provide simplicity

— All functionality offered in prior generation of DB2 LUW and IBM
InfoSphere Warehouse editions and features now included in
package of six editions and one feature.

- New DB2 Advanced Workgroup Server Edition
- For deployment in departmental, workgroup, or medium-sized business
- Supports partitioned database environments and DB2 pureScale environments.

- New IBM DB2 Advanced Recovery Feature - tools to protect mission-critical data
- DB2 Recovery Expert
- DB2 Merge Backup
- IBM InfoSphere Optim High Performance Unload
- Only separately-priced feature available in Version 10.5.

- Can update some DB2 editions to another by just updating the license file.

- Do not have to reinstall DB2 database product.
8

As IBM data servers continue to evolve, the nanmeksthe packaging of the DB2
components change to respond to market needs.

IBM has updated product packaging to provide siaiglithrough fewer packages, and
greater value through more function and featureided in the base DB2 editions
such as warehouse functionality. The new DB2 Adedn&/orkgroup Server Edition
is the ideal choice for deployment in a departmemtarkgroup, or medium-sized
business environment. It supports partitioned detalenvironments and DB2
pureScale environments.

The new IBM DB2 Advanced Recovery Feature offeiditaahal tools to protect the
mission-critical data that runs your business agcbB2 Recovery Expert, DB2
Merge Backup, and IBM InfoSphere Optim High Perfanoe Unload. The IBM DB2
Advanced Recovery Feature is the only separatétggifeature available in Version
10.5. The functionality of DB2 features availabiesiarlier releases is available in
DB2 database product editions.

You can update some DB2 editions to another orjadtyupdating the license file. You
do not have to reinstall the DB2 database prodfact.can also update some DB2
editions to enable DB2 Connect functionality byiadd/our DB2 Connect license
file.



Product packaging enhancements & licensing

Functionality in DB2 features and DB2 product editions details:

|http://www-Ol.ibm.com/support/knowledgecenter/SSEPG G_10.5.0/com.ibm.db2.luw.licensing.doc/doc/r0053238  .html?
ang=en

* Which DB2 10.5 product edition is right for you?

- Compare the distributed DB2 10.5 database servers

http://www.ibm.com/developerworks/data/library/tech article/dm-1311db2compare/index.html?ca=drs

- IBM DB2 Recommendation Tool

www-01.ibm.com/software/data/db2/editiontool#/?
S _CMP=fromsocialmedia&utm_content=buffercf556&utm_m edium=social&utm_source=t
witter.com&utm_campaign=buffer?S_CMP=fromsocialmedi a

- Read about products and view related licensing and
marketing information:

- Licensing distributed DB2 10.5 servers in HA environment
http://www.ibm.com/developerworks/data/library/tech article/dm-1311db2halicensing/
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The functionality in DB2 features and DB2 productiedis is explained at
http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/topic/com.ibm.db2.luw.licensing.doc/doc/r0053238.html

IBM has updated product packaging to provide sintplibirough fewer packages, and greater value tjtvouore
function and features included in the base DB2 @uti To read about these products and to viewelated
licensing and marketing information, see the DBXipak page afttp://www-
01.ibm.com/software/data/db2/linux-unix-windows/.

Program charges:
DB2 Express Editioncan be deployed on pervasive SMB operating systam, as Linux, Windows, or
Solaris and includes pureXML, web services federatbB2 Homogeneous Federation, Homogeneous SQL
Replication, and backup compression. If licensed ysarly subscription (DB2 Express Edition FTLjlgo
includes High Availability feature provided bothipary and secondary servers in the high availghiliister
are licensed. If licensed under the Limited UséWér Server metric, DB2 Express Edition uses upgbte
cores on the server. The DB2 data server cannahasethan 64 GB of memory per server. You must aequi
a separate user license for each authorized ugkisgiroduct with a minimum purchase of five ugses
server.

DB2 Express-Ccan be used for development and deployment ahage, and can also be distributed with
third-party solutions without any royalties to IBM.can be installed on physical or virtual systemith any
amount of CPU and RAM, and is optimized to use ug neaximum of 2 cores and 16 GB of memory. DB2
Express-C is refreshed at major release milestamés@mes with online community-based assistancerdJs
requiring more formal support, access to fix packsadditional capabilities such as high avail&pili
clustering and replication features, can purchasiewal yearly subscription for DB2 Express Editi®TL)

or upgrade to other DB2 editions.

DB2 Developer Edition- The software in this package cannot be usegrfmtuction systems. You must
acquire a separate user license for each Authotized of this product.



Features and Functions by DB2 LUW Editions

EXPRESS ¢ EXPRESS Workgroup  Advanced Enterprise  Advanced
Workgroup Server Enterprise

PureScale Cluster No

Column-
organized Table

Temporal Tables  yag

Workload
Management

To read about these products and to view the celetensing and marketing information,
see the DB2 product page at



REF: Suggestions for a good upgrade strategy

. Review new, deprecated, discontinued functionality for DB2 10.5 and for
any releases between release are upgrading from and DB2 10.5.

. Plan how to and modify database applications and
routines. Ensure they run successfully in DB2 10.5.

» Set up DB2 10.5 test server and create test databases.

.. Test database applications and routines on DB2 10.5
test database to determine whether run successfully.
If application requires a client, use DB2 10.5 client.

. Upgrade DB2 servers and clients in test environment. Determlne what
iIssues are and how to resolve. Use info to adjust upgrade plan.

«. Upgrade DB2 servers to DB2 10.5 in production environment. Ensure they
operate as expected.

. Upgrade clients to DB2 10.5 in production environment. Ensure clients
operate as expected.

s. 1est database applications and routines in DB2 10.5 upgraded
environment to determine whether run as expected.

» Make upgraded environment available to users.

. Plan to remove use of deprecated functionality and incorporate new
functionality from DB2 10.5. 11

Your environment has several components such asseB2rs, DB2 clients, database applications, scriptsines
and tools. Planning your upgrade requires a thdraumglerstanding of the upgrade process of each @oemp in
your environment.

First, devise a strategy on how to approach youirenment upgrade. You must determine the ordevhich you are
going to upgrade each component. The charactaristigour environment and the information in upgrad
essentials, especially the best practices andatéstis, can help you determine your strategy.

The above list is an example of a gagdrade strategy in which you test your database applications andimes and
determine that they run successfully in DB2 10.5.

After you have a strategy that will give you thelime for your upgrade plan, you can define theradg plan details
for each component in your environment. dpgrade plan should include for each component:
Upgrade prerequisites
Pre-upgrade tasks
Upgrade tasks
Post-upgrade tasks

If you have previous upgrade plans, review themardpare them with the upgrade plan for DB2 10.8lulte in
your new plan any steps related to internal prosito request access, software installation @ratystem
services within your organization.

Finally, plan to remove the use of deprecated fonelity and incorporate new functionality from DRR.5. Although
you are only required to remove the use of disoomtil functionality, you should also plan to remthe use of
deprecated functionality after upgrade becauseuliépecome unsupported in a future release. Aysa, should
take advantage of new functionality for your dasgbproducts, applications, and routines to enhmmionality
and improve performance.



Benchmark DB2 server performance — before and after

- Run performance tests before upgrading your DB2 server.

- Use db2batch benchmark tool to collect elapsed and CPU
times for running queries.

db2batch —d DBX —f input.sgl —r output.fil —i compl ete —0 e yes —isol CS

- Record the exact environment conditions where you run your
tests.

- Keep record of db2exfmt command output for each test
query.
- Compare the results before and after upgrade.

- Helps identify and correct any performance degradation that
might occur.

12

Run a number of performance tests before upgragingDB2 server. The db2batch
benchmark tool helps you to collect elapsed and GfEs for running queries. You
can use this tool to develop performance testsoifdbe exact environment
conditions where you run your tests.

Also, keep a record of the db2expln command outpueach test query. Compare the
results before and after upgrade. This practicehedmto identify and correct any
performance degradation that might occur.



REF: Upgrade restrictions for DB2 servers

- To move to DB2 pureScale environment, upgrade to DB2 9.7 and then upgrade to
DB2 10.5f. Upgrading to DB2 9.8 as intermediate release requires that upgrade to
DB2 9.7 first.

- Upgrading to a DB2 10.5 non-root installation is supported from a DB2 10.1 and
DB2 9.7 non-root installation. Upgrading to a DB2 10.5 non-root installation from a
pre DB2 10.5 root installation is not supported.

- On Windows, upgrade action shows for existing DB2 copies that can be upgraded
during installation of DB2 10.5. This action automatically installs DB2 10.5 and
upgrades all instances running on DB2 copy. This action also uninstalls DB2 copy
and any add-on products installed in this copy. If do not choose upgrade action,
must manually upgrade instances after installation.

- On Linux/UNIX, upgrade action is not available and can only install a new copy of
DB2 10.5. Then manually upgrade instances after installation.

- Instance bit size is determined by the operating system where DB2 10.5 is installed.
See notes for support for 32-bit kernels and 64-bit kernels.

- Upgrading from system with multiple copies of DB2 10.1 and DB2 9.7 of all levels is
supported.

- Upgrading from a partitioned database environment with multiple database
partitions is supported.

- Restoring full database offline backups from pre-DB2 10.5 copies is supported.
Rolling forward of logs from a previous level is not possible.

13

Before you start to upgrade your DB2 server, yostnanderstand what the support for
upgrade is and what restrictions exist.

If you have 32-bit instances and you upgrade to B&aion 10.5 Developer Edition on a
32-bit system. You can only upgrade to 32-bit ins&s on 32-bit Windows or 32-bit
Linux on x86. For any other editions in DB2 Versibh5, you must upgrade to 64-bit
system. If you have 64-bit instances and you upgtadB2 Version 10.5 on a 64-bit
system. You can only upgrade to a 64-bit instamca 64-bit system. If you have 32-
bit instances and you upgrade to DB2 Version 10.8 64-bit system, you must
manage incompatibilities so that your applicatiand routines can run successfully.
Incompatibilities arise because of discontinuectfiamality or incorrect shared library
path specification. For example, 32-bit unfencedext procedures in any supported
language except Java are not supported. By drogmdgecreating these stored
procedures as fenced you can resolve this issue.

For a summary of the details on the available 32utd 64-bit support refer to:
http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/index.jsp?topic=
%2Fcom.ibm.db2.luw.qb.upgrade.doc%2Fdoc%2Fc0022266tml



REF: What is unsupported?

DB2 10.5 installation fails if following situations exist:

09

Operating system not supported. Must upgrade to supported ERROR!
operating system before upgrade to DB2 10.5 or upgrade to
new DB2 server that meets requirements. See URL in notes.

A 32-bit kernel is running on Linux and UNIX operating systems except for Linux on x86. A 64-bit
kernel must be installed before installing DB2 10.5.

A version of DB2 before Version 9.7 is installed on Windows operating systems.

If have DB2 9.7 copy on SUSE Linux Enterprise Server 10, first apply DB2 9.7 Fix Pack 2 or
later, before upgrade operating system to SUSE Linux Enterprise Server 11.

If upgrading pre-DB2 10.5 copy on POWER4 processor-based systems, first upgrade to
supported POWER processor-based systems before upgrading to DB2 10.5. POWER4 and
older processor-based systems are not supported in DB2 Version 10.5.

db2iupgrade command fails if:

Do not have authorization to upgrade instance.
Instance trying to upgrade is active. Run db2stop command to stop instance.

Instance already at DB2 10.5 or later. Run db2iupdt command to update to different fix pack
levels or copies of DB2 10.5.

Try to upgrade from DB2 10.5 back to prior version.

db2ckupgrade fails and causes db2iupgrade command to fail. db2iupgrade command calls
db2ckupgrade command to verify whether cataloged local databases are ready for upgrade to
DB2 10.5. 14

You must upgrade to supported version of operaysgem before you upgrade to DB2

10.1 or upgrade to new DB2 server that meets apgraystem requirements.

If you have a DB2 Version 9.7 copy on SUSE Linuxetprise Server 10, first apply

DB2 Version 9.7 Fix Pack 2 or later, before younaplg the operating system to SUSE
Linux Enterprise Server 11. If you are upgradimgeDB2 Version 10.5 copy on
POWER4 processor-based systems, first upgradeptmosied POWER processor-
based systems before upgrading to DB2 Version BDAWER4 and older processor-
based systems are not supported in DB2 Version 10.5

There is a list of operating system, software, laaudlware prerequisites that must be met

for each operating system at:

http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/topic/com.ibm.db2.luw.gb.server.d

oc/doc/r0025127 .html



Operating systems are no longer supported

- Starting in DB2 10.5, the following operating systems and Linux
distributions are no longer supported:
- Red Hat Enterprise Linux 5.6
- Ubuntu 10.4 LTS
- Windows 2003
- Windows 2003 R2
- Windows XP
- Windows Vista

- Starting in DB2 10.5, the following architecture is no longer supported:
- POWER4 processor-based systems (DB2 servers and data clients)

- POWER5, POWERG6, POWER7 and POWER7+ are supported in DB2
Version 10.5. For BLU Acceleration, POWERY7 is recommended.

- List of operating system, software, and hardware prerequisites
http://www-01.ibm.com/support/knowledgecenter/?
lang=en#!/SSEPGG_10.5.0/com.ibm.db2.luw.gb.server.doc/  doc/r0025127.html

15

Starting in DB2 10.5, some operating systems, Lidigkributions and architecture are no
longer supported. POWERS5, POWER6, POWER7 and POWERY supported in
DB2 Version 10.5. For BLU Acceleration, POWER7a@sommended.



db2prereqcheck command

Check if system meets DB2 10.5.0.0 prerequisites:
— db2prereqcheck —v 10.5.0.0 -s

-v <version>

-s Print prerequisite validation summary on screen

-c Checks prerequisites for thin client
-p Checks prerequisites for DB2 pureScale environment

-i Checks the non-DB2 pureScale prerequisites for the latest DB2 version that is
defined in the resource XML file.

If do not specify any options, both DB2 pureScale and non-DB2 pureScale server
prerequisites checked for all DB2 versions listed in DB2prereqgs.xml.

The -i and -v parameters are mutually exclusive.
-0 <report-file>

Uses resource XML file that contains prerequisites. Default path of XML file

located in: <DB2 installation>/cfg/DB2prereqs.xml 16

The supported UNIX, Linux and Windows operatingtegss have changed in DB2 Version 10.5. Reviewribtallation
requirements for DB2 servers and IBM data senientd to determine whether your operating systersioe is supported and
if you need to upgrade your operating system befwstalling DB2 10.1. Newer versions of operatiggtems can also bring
new hardware requirements. Performing hardwareopedating system upgrades separately from DB2 da&product
upgrade simplifies problem determination if you @mater upgrade difficulties. If you upgrade youftsare or hardware before
a DB2 database product upgrade, ensure that ystersyis operating as expected before attemptinggoade your DB2
database product. Checks whether your system reefserequisites for the installation of a speaiersion of DB2 Database
for Linux, UNIX, and Windows. By using the db2p r?mxeck command, you can determine whether youesysatisfies the
prerequisites before you download DB2 Databasei UNIX, and Windows and start the installatiprocess. The
db2prereqcheck command uses a resource XML filecthvatains the prerequisites. The default Fatkhe ML file is located
inf DhBZ inst?lllation/cfg/DBZprereqs.me. You mustieaead or write permissions on the XML file. Da nmodify the contents
of the XML file.

-c Checks the prerequisites for thin client. Theu¢-g, and -p parameters are mutually exclusive.

-u Checks the uDAPL requirement for the DB2 puréSeavironment (Linux and AlX only). The -c, -u,,&nd -p
parameters are mutually exclusive. On RoCE netwydts must ensure the AIX and uDAPL software praigites are
satisfied. The db2prereqcheck command does notreatitcally validate these levels.

-g Checks the GPL compilation requirement (Linuk/rirhe -c, -u, -g, and -p parameters are mutuatilusive.

-p Checks the prerequisites for the DB2 pureSaal@@ment (L|nux and AIX only). The -c, -u, -g,&rp parameters are
mutually exclusive.

-t network configuration type. The -t parameteiidates prerequisites requirement for a specifie typnetwork
configuration (Linux only). The network configurati type must be SINGLE_IB_PORT_CLUSTER,
MULT_IB_PORT_CLUSTER, SINGLE_ROCE_PORT_CLUSTER ouUM|_ROCE_PORT_ CLUSTER.

-s Print prerequisite validation summary on screen.

-i Checks the prerequisites for the latest DB2iverthat is defined in the resource XML file.

To display the latest version number in the XMEfitun -i with -s. The -i and -v parameters areually exclusive.

-v version - Checks the prerequisites for the sipnehBZ version. You can use this parameter witteotdb2prereqcheck
command parameters. The -i and -v parameters atgaityuexclusive.

-f xml-file - Specifies the name of the XML resoarfile. The default XML file (with file path : DB2
installation/ctg/DB2prereqgs.xml) will be used ifethf parameter is not specified.

-0 report-file - Specifies a name for the repds.flror example, db2prereqcheck.rpt.

hllist_of hostnames - Specifies a list of hosts that are checked foryas#iess root SSH access between all hosts.

-dl list_of_shared_devices - Specifies one or more PVIDs (on AlX operating systgor WWNSs (on Linux operating
systems) of the shared disks that are verifiedakersure that they are accessible by all hosysulfspecify this parameter,
you must also specify the -hl parameter.

-iu instance_user - Specifies the instance user name. The UID and Gibeoinstance user name are verified to make sure
they are the same across all hosts. If you spétiyparameter, you must also specify the -hl patem

-nl list_of_netnames - Specifies the list of nethames. These netnamessatto ping the RocE & IB networks to verify that
they are pingable between all hosts.

-upgrade - Checks whether the required entry im#imon.cf file is correct when you are upgradirogrf the GA level of
Version 9.8 or Version 9.8 Fix Pack 1.



INSTALLATION METHODS

-On Linux/UNIX, use db2setup command or response file installation method.
- ./db2setup -l /temp/db2setup.log -t /tmp/db2setup.t  rc
- ./db2setup -r responsefile_directory/response_file

- -c validates contents of response file before insta Il fix pack. Ensures contents of
response file correct before installation.

-On Windows, use setup command or response file installation method.
- setup -I c:\temp/db2setup.log -t c:\tmp/db2setup.t  rc
- setup —u c:\ responsefile_directory/response_file

-db2_install is deprecated and might be removed in future release

+GC27-5514-00 Installing DB2 Servers
-GC27-5515-00 Installing IBM Data Server Clients
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The db2setup command queries the operating systel@éermine the existing language
settings. If the language setting of your operasiggfem is supported by db2setup,
then that language will be used when displayingdB@ Setup wizard. If your system
uses the same code pages but different locale nidwaeshose supported by the DB2
interface, you can still see the translated db®skeyusetting your LANG environment
variable to the appropriate value. The db2setupncand is only available on Linux
and UNIX operating systems. The command for Windoperating systems setup.

To start the IBM DB2 Setup Launchpad, run the dhgseommand from the directory
where the DB2 installation image resides:
Jdb2setup -I temp/db2setup.log -t /tmp/db2setupd
The -l and -t recommended parameters enable DRfiriggnd tracing.

To create a response file use the DB2 Setup wizard:
Type the db2setup command to launch the DB2 Inst&eatup Wizard.
On the Select installation, response file creatiohoth panels, select tisave my
installation settings in a response fil®ption.

After creating a response file, you can make chatgéhe response file to activate or
deactivate keywords.
Jdb2setup -r responsefile_directory/response_file



Student Notes: Reference Only

In V10.5 you might run into the following error when running db2_install with "-p’ option.

$ ./db2_install -b /opt/IBM/db2/V10.5 -p ESE

DBI1324W Support of the db2_install command is deprecated. For more information, see the DB2 Information Center.
DBI1060E Invalid package name ESE.

Explanation:

An incorrect name has been entered. The package either does not exist or the name has been entered incorrectly.

The db2_install Information Center says to look into the provided ComponentList.htm file to check for the 'Short Name' when
using -p option. However, looking into this file you will see the following:

DB2 Server Edition
Product Short Name: ESE
Product Response File ID: DB2_SERVER_EDITION

You would see the same error for any other editions.

- Cause

- Starting from V10.5 there has been a change to only use short name 'SERVER' when specifying for -p option.
- Answer

- The ComponentList.htm file has not been modified to show SERVER as a short name. This will be addressed in future V10.5
fixpack releases.

As shown below, use SERVER as -p input:

$ ./db2_install -b /opt/IBM/db2/V10.5 -p SERVER

- See: http://www-01.ibm.com/support/docview.wss?
uid=swg21662600&myns=swgimgmt&mynp=0OCSSEPGG&mync=E
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If you are planning on deep-embedding DB2 softwetkin your solutions, check out
DB2 10 Silent Installation and Uninstallation BesPracticeswhitepaper. Deep
embedding means that no database administratovas/ed and that all
administration is done programmatically. This pagescribes the processes of DB2
silent installation and uninstallation, silent DB2 pack updates, and silent upgrades
to later DB2 versions and releases.

https://ibm.biz/Bdx8Hr



REF: DB2 Setup wizard: Installing Windows servers

1+ Log on to system with local Administrator account defined for DB2 installation.
. Stop all DB2 instances, services and applications.

= If have DB2 database product DVD, insert it into drive. If enabled, autorun feature automatically starts DB2 Setup
Launchpad. If autorun does not work, use Windows Explorer to browse DB2 database product DVD and double-click setup
icon to start DB2 Setup Launchpad. Can also run setup.exe to launch DB2 wizard.

. If downloaded DB2 database product from Passport Advantage, run executable file to extract DB2 database product
installation files. Use Windows Explorer to browse DB2 installation files and double-click setup icon to start DB2 Setup
Launchpad.

s. From DB2 Setup Launchpad, view installation prerequisites and release notes, or proceed directly to installation with
following choices:

- To update existing DB2 copy and update all instances running on this DB2 copy, select Work with Existing in Install a
F;r_oduc; panel. Then select DB2 copy want to update with update action. You cannot install additional functionality with
this action.

- Toinstall new DB2 copy and selectively update instances running on existing DB2 copy to new copy after installation,
select Install New in Install a Product panel. Allows you to also install additional functionality.

- To add functionality to existing DB2 copy, select Work with Existing in Install a Product panel. Then select DB2 copy that
want to update with Add new function action. Action only available when DB2 copy is at same release level as install
image.

« DB2 Setup wizard determines system language, and launches setup program for that language. Online help is available to
guide you through remaining steps. To invoke online help, click Help or press F1. Can click Cancel at any time to end
installation.

» Sample panels when using DB2 setup wizard lead you to installation process.
s |BM Data Studio can be installed by running the DB2 Setup wizard.

o You will not be able to update more than one DB2 copy at the same time. In order to update other DB2 copies that might be
installed on the same computer, you must rerun the installation.

1. Once installed or updated a DB2 copy, can always update instances that run in other DB2 copies of same release, to run on
this new DB2 copy by issuing db2iupdt command.
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Your DB2 database product is installed, by defanltheProgram Files\IBM\sqllib
directory, wherd’rogram_Files represents the location of the Program Files thrgc

If you are installing on a system where this divegis already being used, the DB2
database product installation path hasadded to it, wherex are digits, starting at
01 and increasing depending on how many DB2 comiasave installed.

You can also specify your own DB2 database proohstallation path.

For information about errors encountered duringgifetion, review the installation log
file located in the My Documents\DB2LOG\ directofye log file uses the following
format: DB2ProductAbrrev-DateTime.log.

If this is a new DB2 product installation on Vi€é-bit, and you use a 32-bit OLE DB
provider, you must manually register the IBMDADBZ2ID To register this DLL, run
the following command:

c:\windows\SysWOW&64\regsvr32 /skRrbgram FilesIBM\SQLLIB\bin\ibmdadb2.dll
whereProgram_Files represents the location of the Program Files thirgc

If you want your DB2 database product to have acte®B2 documentation either on
your local computer or on another computer on ymiwork, then you must install
the DB2 Information Center. TheDB2 Information Center contains documentation for
the DB2 database system and DB2 related produgtdefault, DB2 information is
accessed from the web if tBd2 Information Center is not locally installed.



REF: Windows Installation Considerations

- During installation on Windows, if select DB2 copy with
upgrade action in Work with Existing window and have local
databases cataloged on instances, a message box warns that
you must run db2ckupgrade from DB2 database product CD.

- Then can choose one of following actions:
— Ignore message and continue the installation process.

- Run db2ckupgrade . If command runs successfully, continue
installation process. If find errors, quit installation process, fix any
errors, and then rerun installation process.

— Quit installation process.
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Before you upgrade your DB2 server, review the aggressentials for DB2 servers,
including recommendations, restrictions, and diskce requirements to identify the
changes or restrictions that can affect your upgradu must be ready to address any
issues before upgrade in order to have a succagsjuhde.

If index root page does not have enough free spacgeg upgrade, index will grow by 1
page. If free page cannot be found in index objeage will be requested from table
space. If table space is full, entire index objaarked invalid and rebuilt when the

underlying table is accessed for first time afiegnade.



REF: DB2 Setup wizard: Installing Linux/UNIX server s

If have physical DB2 database product DVD, change to directory where DB2 database product DVD is
mounted by entering: cd /dvdrom where /dvdrom represents mount point of DB2 database product DVD.

If downloaded DB2 database product image, extract product file.

- gzip -d product.tar.gz where product name of the downloaded product.
Untar on Linux:

- tar -xvf product.tar

Untar on AlIX, HP-UX, and Solaris:

- gnutar -xvf product.tar where product name of the downloaded product.
Change directory: cd ./product where product name of the downloaded product.

Note: If downloaded National Language Package, untar into same directory which creates subdirectories
(for example ./nipack) in same directory, and allows installer to automatically find installation images
without prompting.

DB2 Setup wizard is graphical installer. Must have X windows software capable of rendering graphical user
interface. Export your display: export DISPLAY=9.26.163.144:0

Enter ./db2setup from directory where database product image resides to start DB2 Setup wizard.

IBM DB2 Setup Launchpad opens. From window, can view installation prerequisites and release notes, or
can proceed directly to installation. Can also review installation prerequisites and release notes for late-
breaking information.

Click Install a Product and Install a Product window will display products available for installation.

Launch installation by clicking Install New. Proceed through installation following DB2 Setup wizard's
prompts.

Sample panels when using DB2 setup wizard will lead you to installation process.

After have initiated installation, proceed through DB2 Setup wizard installation panels and make selections.
Installation help is available to guide through remaining steps. To invoke installation help, click Help or
press F1. Can click Cancel at any time to end installation.
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For non-root installations, DB2 database produasabrays installed in thBHOME/sqllib directory, wheréHOME
represents the non-root user's home directorydairinstallations, DB2 database products are irstably
default, in one of the following directories:

AIX, HP-UX, and Solaris: /opt/IBM/db2/V10.1
Linux: /opt/ibm/db2/v10.1

If you are installing on a system where this divegis already being used, the DB2 database pradsiztilation path
will have _xx added to it, wherexx are digits, starting at 01 and increasing dependimhow many DB2 copies
you have installed.

You can also specify your own DB2 database prodistalilation path.

DB2 installation paths have the following rules:

: Can include lowercase letters (a—z), uppercaseddite-Z), and the underscore character ( _)
Cannot exceed 128 characters
Cannot contain spaces
Cannot contain non-English characters

The installation log files are:

The DB2 setup log file. This file captures all DB2tallation information including errors.
For root installations, the DB2 setup log file nasdb2setup.log.
For non-root installations, the DB2 setup log filere is db2setupisername.log, whereusername is the
non-root user ID under which the installation wasfgrmed.

The DB2 error log file. This file captures any eromtput that is returned by Java (for example, pticas and

trap information).
For root installations, the DB2 error log file namealb2setup.err.
For non-root installations, the DB2 error log fileme is db2setupsername.err, whereusername is the
non-root user ID under which the installation wasfgrmed.

By default, these log files are located in the /gimectory. You can specify the location of the fogs.

There is no longer a db2setup.his file. Insteagl OB2 installer saves a copy of the DB2 setup lagifilthe
DB2_DIR/install/logs/ directory, and renames it dis2atl.history. If the name already exists, then B2
installer renames it db2install.histoogx, wherexxxx is 0000-9999, depending on the number of instaliatyou
have on that machine.



Student Notes: Reference Only
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Each installation copy has a separate list of hidites. If an installation copy is
removed, the history files under this install paih be removed as well. This copying
action is done near the end of the installationiatite program is stopped or aborted
before completion, then the history file will nat breated.

On Linux x86, if you want your DB2 database prododhave access to DB2
documentation either on your local computer or wotlaer computer on your network,
then you must install theB2 Information Center. TheDB2 Information Center
contains documentation for the DB2 database syatehDB2 related products.

DB2 Express Edition and DB2 Workgroup Server Edition memory limits. If you are
installing DB2 Express Edition, the maximum allowadmory for the instance is 4
GB.If you are installing DB2 Workgroup Server Editj the maximum allowed
memory for the instance is 64 GB. The amount of mrgrallocated to the instance is
determined by the INSTANCE_MEMORY database managefiguration parameter.

Important notes when upgrading from V9.7, V9.8, ov10.1: If the memory
configuration for your Important notes when upgnadirom V9.7, V9.8, or V10.1
DB2 database product exceeds the allowed limitpfa2 database product might not
start after upgrading to the current version. 3é&létuning memory manager will not
increase your overall instance memory limit beytrallicense limits.



REF: Verify installation using CLP — SAMPLE Databas e

. Create new 10.5 instance.
#DB2DIR/instance/db2icrt  -u db2fencl db2instl

. Log on to system as user with SYSADM authority.

= Start database manager
db2start

. Create the SAMPLE database.

db2sampl

Can take a few minutes to process. No completion message;
when command prompt returns, process is complete.
SAMPLE database is automatically cataloged with database
alias SAMPLE when created.

On non-partitioned created with XML objects. On partitioned
database can use —xml option to create XML objects.

s. Connect to SAMPLE database, retrieve a list of employees that work in department 20, and reset the
database connection.

db2 connect to sample
db2 “select * from staff where dept = 20”
db2 connect reset

« After verified installation, remove SAMPLE database to free disk space.
db2 drop database sample

/opt/IBM/db2/copyl/instance/db2idrop  db2instl 23

You can verify the installation by creating the SRME database and running SQL
commands to retrieve sample data. The SAMPLE dagabamponent, found in the
features selection, must be installed on your aysted is included in a typical
installation. You require a user with SYSADM auiho

In non-partitioned database environments:

: Creates a database named SAMPLE with a Unicode-@)Tede set in the
default database path.
Creates relational database objects including $abildexes, constraints, triggers,
functions, procedures, multi-dimensional clusteedales and materialized query
tables.
Populates relational tables with data.
Creates tables with XML data type columns.
Creates indexes over XML data.
Creates an XML schema repository that contains Xglhema documents.
All database object names are qualified with tHeevaf the
CURRENT_SCHEMA special register.
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In partitioned database environments:

: Creates a database named SAMPLE with a Unicode-@)Tede set in the
default database path.
Creates relational database objects including $abidexes, constraints, triggers,
functions, procedures, multi-dimensional clusteaeddes and materialized query
tables.
Populates tables with data.
All database object names are qualified with tHeevaf the
CURRENT_SCHEMA special register.
The —xml option can be used to creates tablesamitimns of data type XML,
creates indexes on the XML columns, registers Xkhesnas, and populates these
tables with data including XML document values.sTaption is only supported
where XML is supported. If XML is not supportedigtioption is ignored.



Checklist: First steps after installation

After run DB2 Setup wizard or DB2 First Steps, may want to delete
browser profile to prevent JavaScript from running automatically when
visiting other Web pages with this profile.

To license your product, register appropriate
license key with DB2 database product.

Can switch between editions in DB2 10.5 - Workgroup,
Enterprise, and Advanced Editions common image.

After installing DB2 database, you must complete
a number of tasks.

s. OPTIONAL:
Launches First Steps interface, which contains links to functions
that you need to begin learning about and using DB2 product.
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After you install a DB2 database product, thereaaditional necessary and optional
tasks available.



REF: 1. Deleting Firefox browser profile:

- If any Firefox browsers are open, close them.

- Open the Firefox Profile Manager.

- On Windows
- Open the Windows Start menu and select Run...

- Type firefox.exe -profilemanager and click OK.
The Firefox - Choose User Profile dialog opens.

— On Linux and UNIX

- Open a command prompt.
- Switch to the Firefox directory.

- Start Firefox with the -profilemanager switch.
For example: ./firefox -profilemanager

- Select the DB2_FIRSTSTEPS profile.
- Click Delete Profile...

- Click Exit to close the Firefox - Choose User Profile dialog.
26

If you use this profile to view other Web paged theve JavaScript, the JavaScript will
run automatically without warnings.

If you use Firefox as your Web browser, a browsefile is created when you run DB2
First Steps. If you agree, a browser profile naidB@ FIRSTSTEPS is created.



2. Applying DB2 licenses — db2licm

- If want license key added automatically during product
installation, copy license key to /db2/license directory of
installation image before launching DB2 Setup wizard.

- If do not add any license files to /db2/license directory, see
"License not registered" message from db2licm - command.

- Can apply licenses manually after
Installation by running db2licm -a .

- If register valid license key, db2licm - command successfully
lists all products with available license information.
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To license your product, register the appropri@enise key with your DB2 database
product.

If you want the license key added automaticallymyproduct installation, copy the
license key to the /db2/license directory of theaflation image before launching the
DB2 Setup wizard.

If you do not add any license files to the /db2flise directory, you will see a "License
not registered" message in the output from theicdio2ll command. The following
base licenses are available at the /db2/licensetdny of the server image and the
product-specific base license is automatically igopdluring DB2 product installation.

db2ese.lic
db2exp.lic
db2consv.lic

You can apply the licenses manually after the Ilztan by running the db2licm -a
command. If you register a valid license key, th&litm - command will
successfully list all the products with availabtehse information

To use DB2 features or to be in compliance withryaurent product entitlement, you
might be required to register additional licensgske



How to download DB2 license?

- License files for DB2 Version 10.5 are shipped sepa rately.

— Done for convenience so downloading license file takes less time due
to small size. \¥/

- Download license activation key
from Passport Advantage.

- Then install it.

How do | download my DB2 license from Passport Advantage?

http://www-01.ibm.com/support/docview.wss?
uid=swg21305417&myns=swgimgmt&mynp=OCSSEPGG&mynp=0C SSEPDU&mync=E

DB2 10.5 Activation Key Part Numbers

http://www-01.ibm.com/support/docview.wss?uid=swg21 641360
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How do | download my DB2 license from Passport Adage? The license files for
DB2 Version 10.5 are shipped separately. This reedor convenience so that
downloading the license file takes less time duiéstemall size. You will need to
download the license activation key from Passpdiaktage and then install it.

A detailed example of how to obtain the activatiey for your DB2 product is shown at:
http://www-01.ibm.com/support/docview.wss?
uid=swg21305417&myns=swgimgmt&mynp=0OCSSEPGG&mynpSSEPDU&My
nc=E

The Activation key part numbers for DB2 10.5 praduare located at the following
website:http://www-01.ibm.com/support/docview.wss?uid=swg241360



3. Updating licenses

- To switch between DB2 10.5 Workgroup, Enterprise, and Advanced Edition
licenses:

- Cannot apply DB2 pureScale license over DB2 Advanced Enterprise Server Edition
or DB2 Advanced Workgroup Server Edition terabyte license. If a DSF license exists
then cannot apply DB2 Advanced Enterprise Server Edition or DB2 Advanced
Workgroup Server Edition terabyte licenses. DB2 pureScale license cannot coexist
with DB2 Advanced Enterprise Server Edition or DB2 Advanced Workgroup Server
Edition terabyte licenses.

+ Run db2licm -| to list all DB2 product licenses registered on system.
db2licm -I product-identifier

- Run db2licm -r to remove existing product license, feature license, and trial license.

db2licm -r product-identifier

- Run db2licm -a to apply new DB2 product license on system. If existing product
license was not removed by running db2licm -r, it is automatically removed.
db2licm -a product-identifier

* Run db2licm -I to view newly applied DB2 product license information.
db2licm -I product-identifier

- Run db2start to restart instance, and for license compliance report to take effect for
new license.
db2start 29

You can switch between editions in the DB2 Versiorb - Workgroup, Enterprise, and
Advanced Editions common image.



4. Post-installation tasks: DB2 Windows servers

- Add users to DB2ZADMNS and DB2USERS user groups
Update 32-bit DB2 instances to 64-bit instances
Validating DB2 copy: db2val -a
Set up notification and contact lists

List DB2 copies and change default DB2
or default IBM database client interface
copy after installation:

db2swtch —I

db2swtch —d DB2_copy_nhame

Check for DB2 updates
Installing SSH Server component after installing DB2 product

* IBM Secure Shell Server For Windows required for Optim Database

Administrator usage

http://www-01.ibm.com/support/knowledgecenter/SSEPG G_10.5.0/com.ibm.db2.luw.gb.server.doc/doc/c0059310 .html?
lang=en
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After installing DB2 database on Windows systenas, jmust complete a number of tasks.
: Adding your user ID to the DB2ADMNS and DB2USERS usegroups (Windows)
After successfully completing a DB2 installationuyoow have to add users to the DB2ADMNS or the
DB2USERS groups for users that need to run local Dipications and tools on the machine. The DB2
installer creates two new groups. You can eitherausew name or accept the default names. Theltefau
group names are DB2ADMNS and DB2USERS. This procesisdsapplicable to instance based clients.
Updating your 32-bit DB2 instances to 64-bit instaces (Windows)
If you have more than one 32-bit DB2 copy on yowstay, you can convert them to 64-bit instances.
Validating your DB2 copy
Thedb2val command ensures that your DB2 copy is functionirgerly.
Setting up notification and contact lists
For your DB2 database product to contact you orrettegarding the status of your databases, set up
notification and contact lists. If you did not dos during the DB2 database product installation, gan
manually set up these lists.
Changing the default DB2 and default IBM databasel@nt interface copy after installation (Windows)
The db2swtch command can be run from any DB2 copBMrdata server driver copy. If no arguments
launches the utility in graphical mode. The -I dhss a list of DB2 copies and IBM data server driver
copies on the system. To switch the default DB2 dopiire name specified: db2swtch -db2 -d
DB2_copy_name-client. The -d specifies the nameki2 Dopy or IBM data server driver copy. To
switch the default client interface copy to the easpecified: db2swtch -client -d name of DB2 copy or
IBM data server driver copy-d DB2_copy_name. To swiioth default DB2 copy and client interface
copy to the name specified:
db2swtch -d DB2_copy_name.
IBM data server client connectivity using multiplecopies
When using multiple DB2 copies of DB2 database prtsdacmultiple data server driver copies, various
options are available for applications to acceed1B2 databases. Existing applications will contitme
function properly.
Working with existing DB2 copies
You can install and run multiple DB2 copies on tame computer. Each DB2 copy can either be at the
same DB2 database product level or at a different @8abase product level.



Configuring IBM Data Studio web console for remote operations

To run SQL statements and commands on remote servers from Data Studio web
console, must ensure Secure Shell (SSH) and Secure File Transfer (SFTP)
protocols properly configured.

For remote operations, Data Studio web console requires Secure Shell (SSH) and
Secure File Transfer (SFTP) protocols.

Computers that host remote databases must have Secure Shell Daemon (SSHD)
configured with both SSH and SFTP protocols enabled.

For windows, Data Studio web console supports IBM SSH Server that is bundled
with IBM DB2 v10.1 and later database. OpenSSHD server implementation of
Cygwin environment is also supported.

Data Studio web console uses SSH and SFTP for remote operations and also
when Data Studio web console is running on same system as database server.
Unlike Data Studio client, Data Studio web console does not use DB2 Administration
Server (DAS), nor does it require that IBM Data Server Client software be installed
on the same machine.
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Check for product updates to ensure that you asgexef the available product updates and
enhancements for DB2 products.

A new service called "IBM Secure Shell Server Fandfgws" will be installed together with the
DB2 Server products. This service is a limited tiowality port from the OpenSSH 5.4p1l
package. This service provides a server servicthioOptim Database Administrator, as well
as other approved IBM products. This service isfoogeneral usage outside this scope.

IBM Secure Shell Server For Windows uses the saméguration method as OpenSSH which
is based on the sshd_config file. This configurafite can be found under
%ALLUSERSPROFILE%\Application Data\IBM\IBMSSH\etardctory, where
%ALLUSERSPROFILE% is the Windows provided enviromtneariable which can be
displayed using "set ALLUSERSPROFILE". Not all sarfunctionalities are provided, refer
to the sshd_config file for the supported feat@ely the supported feature can be
configured through this file.

Logs of this service can be viewed using the Wingl@vent Viewer, under the Application
category. Search for Event Source - "IBM SecurdlServer For Windows".

To start or stop the IBM Secure Shell Server Fandifivs, you can use the Windows Services
Microsoft Management Console. Alternatively, yom e¢ese the command interpreter to issue
"net start IBM Secure Shell Server For Windows"reet stop IBM Secure Server For
Windows".



4. Post-installation tasks: DB2 Linux/UNIX servers

List DB2 database products installed on system: db2ls

— To list info about DB2 database products or features in particular
installation path g parameter must be specified:

db2ls -g -p -b baselnstallDirectory

- ( specifies querying product or feature. Parameter is mandatory.
- p specifies listing displays products rather than listing features.

- b specifies installation directory of product or feature. Parameter is
mandatory if not running command from installation directory.

- Forgot which DB2 features you installed?
/opt/IBM/db2/V10.5/install/db2ls -q -a -b /opt/IBM/  db2/V10.5

- Verify basic functions of DB2 copy by checking state of
installation files, instance setup, and local database
connections.

- To validate all instances for DB2 copy: db2val —a
Main menu entries for DB2 tools (Linux)

— After installation, can add several DB2 tools to Main menu. See notes
for detalils. 32

After installing DB2 database on Linux or UNIX sysi& you must complete a number of tasks.
Listing DB2 database products installed on your sysm (Linux and UNIX)

On supported Linux and UNIX operating systems,db2ls command lists the DB2 database products atdrées
installed on your system, including the DB2 Versidnl HTML documentation. With the ability to indtal
multiple copies of DB2 database products on youtesysind the flexibility to install DB2 database prots and
features in the path of your choice, you need attobelp you keep track of what is installed artteve it is
installed. On supported Linux and UNIX operatingtsyns, the db2ls command lists the DB2 products and
features installed on your system, including the BEML documentation. The db2ls command can be found
both in the installation media and in a DB2 instalpy on the system. The db2ls command can be onm dither
location. The db2ls command can be run from th&lladion media for all products except IBM® Data&s
Driver Package. The db2ls command can be usesitto li
: Where DB2 database products are installed on yatesyand list the DB2 database product level

All or specific DB2 database products and featunes particular installation path.

The output that the db2ls command lists is diffedapending on the ID used:
When the db2ls command is run with root authodhly root DB2 installations are queried.
When the db2ls command is run with a non-root ot DB2 installations and the non-root installation

owned by matching non-root ID are queried. DB2 iitestians owned by other non-root IDs are not
queried.

The db2ls command is the only method to query a B@abase product. Yaannot query DB2 database products
using Linux or UNIX operating system native utéii, such as pkginfo, rpm, SMIT, or swlist. Any &Kkig scripts
containing a native installation utility that yosauto query and interface with DB2 installations talsnge. You
cannot use the db2Is command on Windows operating systems

Validating your DB2 copy
Thedb2val command ensures that your DB2 copy is functionigerly. The db2val tool verifies the
core function of a DB2 copy by validating instakatifiles, instances, database creation, connections
that database, and the state of partitioned databasgronments. This validation can be helpfuloély
have manually deployed a DB2 cop?/ on Linux and UMpérating systems using tar.gz files. The db2val
command can quickly ensure that all the confignratias been correctly done and ensure that the DB2
copy is what you expect it to be. You can speaitances and databases or you can run db2val tighins
of the instances. The db2val command can be foutiteDB2-install-path\bin and sqllib/bin directories
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Main menu entries for DB2 tools (Linux)

After installation, you can add several DB2 toolgh® Main menu:

Check for DB2 Updates

Command Line Processor (CLP) and Command Line PracBése (CLPPIus)
First Steps

These DB2 tools can be added to main menu autcaiigtar manually. Main menu entries are
created automatically when any of the following D&#nmands are run. The db2icrt and
db2iupdt commands must be run by root. The db2rantljdb2nrupdt are for non-root install
and are run by the instance owner.

db2icrt, db2iupdt, db2nrcfg, db2nrupdt.

To see the menu entries you might need to restardésktop. The main menu entries are
automatically removed when either of the followswmmands are run:
db2_deinstall (only removes the menu entries fer@B2 non-root instance when the
non-root installation is removed)
db2idrop.

You can manually create or remove main menu enbyasinning the following commands:
db2addicons — to add menu entries
db2rmicons - to remove menu entries.

Before running the db2addicons command, the DBainte environment must be set for the
current user. The instance environment can be s@thplnstance HOME/sqllib/db2profile
(for Bourne shell and Korn shell users) lostance HOME/sqllib/db2chsrc (for C shell
users), wherénstance HOME is the instance owner's home directory.



REF: db2val - DB2 copy validation tool

- -0 Specifies only installation files will be validated. If specified, -i, -a, -b, and -s are
ignored. Validation of instance, database, and extended security not performed

- -linstance_name Specifies instance to validate. For multiple instances, specify
parameter multiple times.. On Windows, if not specified, current instance is default.
On Linux/UNIX, parameter only be used by root users in a root installation of a DB2
copy.

- -a Validates all instances in DB2 copy. On Linux /UNIX, parameter only be used by
root users in a root installation of a DB2 copy. Overrides parameter -i.

- -b <db_name> Validates database creation and connections to database
specified. Only active DB2 instances will be validated. Parameter ignored for DB2
client and DB2 pureScale instances.

-t <trace_file> Applies only to Linux/UNIX. Specifies full path and name of trace
file.

- -d Deprecated and might be removed in a future release. Use the -t parameter
instead.

- -s Starts DB2 database manager for specified instance that is part of partitioned
database environment.

- -l <log_file> Writes log to file name specified. Default on Linux/UNIX is
/tmp/db2valxx.log and on Windows My Documents\DB2LOG\db2valxx.log.

- -? | -h Displays usage information 34

Verifies basic functions of DB2 copy by checkingtstof installation files, instance
setup, and local database connections.

You can use the db2val command only to validat&ilaion files in a DB2 pureScale
environment.

Instance validation requires one of the followingherities:
On root copies, root authority is required on Lirand UNIX operating systems.
SYSADM plus one of the following authorities:
Instance owner
Root access on Linux and UNIX operating system&ooal Administrator
authority on Windows operating systems

To validate the instance TEST1 and the databaséADATIN the following command:
db2val —i TEST1 -b DATA1
To validate all the instances for the DB2 copy, thua following command:
db2val —a
To validate only the DB2 installation files, ruretfollowing command:
db2val —o



REF: 5. OPTIONAL.: First Steps interface - db2fs

- Manually start First Steps using db2fs :

- $ db2fs
- Create sample database. _6\57—
- Check for product updates. y ﬂ'
- Download and learn about Data Studio. / \/F |

- Learn about licensing and support.

- To uninstall single feature:
$ /opt/IBM/db2/V10.5/install/db2_deinstall -F FIRST _STEPS

- Linux and UNIX

- db2fs command located in INSTHOME/sqllib/bin directory, where INSTHOME is instance home
directory. SYSADM authority required.

- Alternatively, on Linux operating systems can start First Steps from Main Menu by selecting IBM DB2 >
First Steps.

- Windows

- db2fs command located in DB2DIR\bin directory, where DB2DIR is set to location specified during DB2
installation.

- Alternatively, can start First Steps from Start menu by selecting Programs > IBM DB2 > [DB2 Copy
Name] > Set Up Tools > First Steps or from DB2 database product folder on desktop.
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Launch the First Steps interface, which contaimnisslito the functions that you need to
begin learning about and using the DB2 product.

From First Steps you can:
Create the sample database or your own database.
Check for product updates.
Learn more about IBM Data Studio components.
Learn more about DB2 database product licensingsapgort.

Product updates

Ensure that you are aware of the available prodpdates and enhancements for DB2
database products. With the update service yowieana list of available DB2
database product updates, and learn details al®RidBtabase product updates.



db2ckupgrade - Check database for upgrade

db2ckupgrade <database-> -l filename
- In partitioned database, db2ckupgrade will check each database partition.

- On Linux/UNIX, install new DB2 copy and run from DB2DIR/bin directory
where DB2DIR is location where DB2 copy is installed

- On Windows, insert DB2 product CD and run from
db2\Windows\Utilities directory on CD

- SYSADM authority
db2ckupgrade -e -l filename
-e specifies all local cataloged databases are to be scanned

db2ckupgrade <database-> -l filename —not1
-I filename specifies log file to keep list of errors and warnings

- Confirm running correct level of db2ckupgrade command. Ensure
db2ckupgrade log file contains following text:
Version of DB2CKUPGRADE being run: Version 10.5

foTAl

The db2ckupgrade command must be issued prior to upgrading the instance to
verify that your databases are ready for upgrade. Backup all databases prior to
upgrade, and prior to the installation of the current version of DB2 database
product on Windows operating systems. Once the codebase has been installed
you should then run the db2ckupgrade before upgrading the instance or
databases. The db2ckupgrade fails to run against databases which are
catalogued as remote databases.

The db2ckupgrade command verifies that a database can be migrated. In a
partitioned database environment, the db2ckupgrade command will check each
database partition.

Ensure that the log file for db2ckupgrade command contains the following text:
Version of DB2CKUPGRADE being run: Version 10.5. This text confirms that

you are running the correct level of the db2ckupgrade command.

SYSADM authority is required to execute. No database connection is required.



REF: db2ckupgrade verifies following conditions are true:

A catalogued database actually exists.

A database is not in inconsistent state.

A database is not in backup pending state.

A database is not in restore pending state.

A database is not in rollforward pending state.

Tables are not in load pending state.

Tables are not in redistribute pending state.

For V9.8 or later, that all table space container paths use the same mount point.
For V9.8 FixPack 3 or later, that 1/O write operations for database are not suspended
No MQT's that depend on system views.

Table spaces are in normal state.

Database does not contain UDTs with name ARRAY, BINARY, CURSOR, DECFLOAT, ROW,
VARBINARY, or XML.

Database does not contain built-in DATALINK data type.

Database does not have schema with name SYSPUBLIC.

Database does not have orphan rows in system catalog tables that cause database upgrade to fail.
Database enabled as HADR primary database allows successful connections.

HADR database role is not standby.

Database is not enabled for XML Extender.

If SYSCATSPACE is DMS table space and AUTORESIZE not enabled, SYSCATSPACE has
at least 50% free pages of total pages.
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A local database must pass all of these checksciesd at the upgrade process.

Thedb2iupgrade command implicitly calls thdb2ckupgrade command with the -notl
parameter, and specifies update.log as the logpifildb2ckupgrade. The default log
file created for db2iupgrade is /tmp/db2ckupgrameprocessID. The db2iupgrade
fails if the db2ckupgrade command finds that anthefabove listed conditions are
not true, and returns the DBI1205E error code. Us$®¥ needs to resolve these errors
before upgrading the instance.



REF: db2chkupgrade verification (continued)

- db2ckupgrade writes warning message to log file
(-1 parameter) for any of following conditions:

- Column names, routine parameter names, or variable names are
called NULL. =

- Workload connection attributes
contain asterisks (*).

- Database enabled for
DB2 WebSphere MQ functions.
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For partitioned database environments, run thekdi@rade command before you issue
the db2iupgrade command. The db2ckupgrade commaincheck all partitions and
will returns errors found in any partition. If yalo not check whether all database

partitions are ready for upgrade, subsequent dsgalyagrades could fail even though
the instance upgrade was successful.



db2ckupgrade — SQLO430N error

SQL0430N — Someone has removed the fenced user id or
fenced userid does not have adequate permissions on instance

[IBM[ [CLI Driver][DB2/AIX64] SQL0430N User defined function
"SYSPROC.REG_LIST_VARIABLES" (specific name "REG_LIST_VARIABLES")
has abnormally terminated SQLSTATE=38503

1. Check if DB2 fenced user id exists:

$ Is -al SHOME/sqllib/.fenced

(where $SHOME is instance home directory)

If owner of .fenced file is numeric value, then user was dropped.

2. Root resolve problem by issuing db2iupdt from $DB2DIR/instance
with -u option and valid fenced userid (where $DB2DIR is installation
directory for DB2):

# db2iupdt -u db2fencl

When migrating a DB2 database, the db2chkupgrashemamnd could produce a
SQLO0403N error which means that someone removefétioed user id or the
fenced user id does not have adequate permissiotigeonstance.

Check if DB2 fenced user id exists:
Is -al SHOME/sqllib/.fenced (where $SHOME is instarhome directory)
If owner of .fenced file is number then represerstsr that was dropped.

Resolve problem by issuing db2iupdt as root fronBSDIR/instance
(where $DB2DIR is installation directory for DB2)ttv-u option and valid fenced userid.:
#db2iupdt -u db2fencl



db2chkupgrade or db2iupgrade -b option

> PROBLEM: db2ckupgrade or db2iupgrade take long time to complete.
~ Additional check for tables in load pending state added to
db2ckupgrade tool in the DB2 10.1 and 10.5.
> If large number of tables, indexes, data, check can take long time.

> SOLUTION: Only use if 0 rows returned!
SELECT tabname FROM SYSIBMADM.ADMINTABINFO
WHERE LOAD_STATUS IS NOT NULL
0 Records returned

> Internal -b option added in DB2 10.5 Fixpack 3an d DB2 10.1 Fixpack 3
bypasses check for tables in load pending state:

db2ckupgrade <dbname> -b - <mylog.log>

db2iupgrade -b <myinstance>

(Remember: db2iupgrade calls db2ckupgrade.)

The db2ckupgrade or db2iupgrade tools may takegtilme to complete when upgrading to the
DB2 v10.1 or v10.5 products. An additional checktables in load pending state was added to the
db2ckupgrade tool in the DB2 v10.1 and v10.5 preglubhis check can take a long time if a
database has a large number of tables, definedaesdmd hosts a considerable amount of data. A
guery against SYSIBMADM.ADMINTABINFO, may be uséalobtain this information from the
database.

To diagnose the problem, looking at the db2diadilegit may show that the db2ckupgrade tool is
spending a lot of time using the sqlemCkTableLoadl#e() function.

The following example from db2diag.log file showagpgof 2 hours between beginning and end
message for the sglemCkTableLoadPending function:

2013-02-16-09.44.55.802740+000 1161183A335 LEVErking
PID : 5178038 TID : 1 PROC : db2ckupgrade64 exe
INSTANCE: db2inst NODE : 000

APPID : *N0.db2inst.130216094415

EDUID : 1

FUNCTION: <0>, <0>, <0>, probe:4138

DATA #1 : <preformatted>

DB2CKUPGRADE: Begin: sglemCkTableLoadPending
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2013-02-18-09.46.20.491662+000 164434131A309 LEVArNing
PID : 5178038 TID : 1 PROC :

db2ckupgrade64_exe

INSTANCE: db2inst NODE : 000

APPID : *N0.db2inst.130216094415

EDUID : 1

DATA #1 : <preformatted>

DB2CKUPGRADE: End: sqlemCkTableLoadPending witk=r@

While the issue actually occurs during the executibthe db2ckupgrade or db2iupgrade tools, only
one initiate see the begin message for the sqlem@&loadPending function.

Additional active SQL monitoring will show followgstatement running:
"select tabname from SYSIBMADM.ADMINTABINFO wheredd_status is not NULL"

You can use a temporary work around for the isSterting with the v10.1 Fix Pack 3 and v10.5 Fix
Pack 3 versions of the DB2 product, the db2ckupgeatd db2iupgrade tools have an internal option
, -b, which bypasses the check for tables in leatig state



Disk space requirements (1)

- System catalog table space (SYSCATSPACE)
— Increase to twice the total of used space.

- Free pages should be >= used pages. | \
- System catalog table space is required J \
for both old and new database catalogs , /’

during upgrade.

- Temporary table space (TEMPSPACEL)
— Increasing total size to twice total size of system catalog table space.

- db2 "SELECT SUBSTR(TBSP_NAME,1,15) NAME, TBSP_TYPE TYPE,
TBSP_AUTO_RESIZE_ENABLED AUTO_RESIZE, TBSP_NUM_CONT AINERS
CONTAINERS,

TBSP_TOTAL_PAGES TOTAL_PGS, TBSP_USED_PA GES USED_PGS,
TBSP_FREE_PAGES FREE_PGS, TBSP_MAX_SIZE MAX_SZ ,
TBSP_PAGE_SIZE PG_SZ
FROM SYSIBMADM.TBSP_UTILIZATION
WHERE TBSP_CONTENT_TYPE IN (ANY',SYSTEMP")"
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You must be aware that the upgrade process recadaisonal disk space. Ensure that
you have enough free disk space to complete thisegs successfully. The above disk
space recommendations are applicable for upgradibg2 10.5.

Ensure that you have sufficient free space onybm catalog and the system
temporary table spaces for the databases thatrgauypgrading. System catalog table
space is required for both old and new databasdoggt during upgrade. The amount
of free space required varies, depending on thetxity of the database, as well as
on the number and size of database objects.

To increase the amount of free space on your adiostarage table spaces, you can
increase the space on the current storage patdda new storage path.

To increase the amount of free space on your Systanaged Space (SMS) table spaces,
free sufficient disk space on the correspondirgdilstems or increase the size of your
file systems if you are using a volume manager.

To increase the amount of free space on your De¢alllanaged Space (DMS) table
spaces, you can increase the size of existing ic@n$a You can also add additional
containers although this might trigger data rebatem You can reduce the size of the
containers after upgrade.



Disk space regquirements (2)

Log file space
- Upgrade changes to system catalog objects are single UOW.

- Set LOGSECOND to twice current value of LOGPRIMARY and
LOGSECOND if file system with log files has enough disk free space.

If already have large log file space, might not be necessary.
- Only need to increase log space on catalog partitio  n.
- Must update these values before upgrade the instanc e to DB2 10.5
- Optional: Consider infinite logging (LOGSECOND=-1) B~

db2 GET DB CFG FOR sample | grep '(LOG[FPS]'| tee log size.txt \

db2 UPDATE DB CFG FOR sample using LOGSECOND \
(current_value of LOGPRIMARY + current_value of LOGSECOND) \

Index space

- Each index on every populated table requires 1 additional page
per index to use following functionality:

Real-time statistics.
Deferred cleanup roll out for MDC tables.
Index rebuild on a populated table.

Automatic storage files

- If enable automatic storage on database with ALTER DATABASE ... ADD STORAGE, creates
SQLSGF.1 and SQLSGF.2 files required for maintaining automatic storage. 43

You must update these LOGSECOND values before pguagle the instance to DB2
10.5, because you will not be able to update tBEE€FG parameters until issue the
UPGRADE DATABASE command. If this command fails hase there is insufficient
log file space, then you can set these databadmgemtion parameters to higher
values and then re-issue the UPGRADE DATABASE comumna

The new database configuration parameter settorged space can be restored to their
original value after the upgrade is complete.

If have limited amount of free disk space for inégxcan get error message SQL0289N
that indicates the table space is full. Ensureybathave enough free pages in the
corresponding index table space to account foraplaitional page per index on
populated tables before:

Populating tables in databases created in DB2 &e1&i7 or later, real-time
statistics are enabled by default in these nevdgted databases.

Enabling deferred cleanup roll out by setting DBD® ROLLOUT to DEFER,
or when DB2_WORKLOAD is set to SAP.

Reorganizing or recreating indexes on populatelésab



REF: Pre-upgrade tasks for DB2 servers

1Ensure at least 1 free page of index space per object index to eliminate overhead of potential index rebuild.

.. If use distributed transactions, ensure databases do not contain any indoubt transactions by using LIST
INDOUBT TRANSACTIONS to get list of indoubt transactions and interactively resolve any indoubt
transactions.

-Verify databases are ready for DB2 upgrade to identify any problems before actual upgrade. Must resolve
them before proceed with upgrade.

.Optional: Stop HADR on primary and standby databases
sUpgrade from DB2 Query Patroller to WLM.  Query Patroller is discontinued.

«Back up databases to be able to upgrade themtoan  ew upgraded system or restore them in the
original pre-upgrade system.

»Back up configuration and diagnostic information to have record of current configuration that can
compare with configuration after upgrade. Use this i nformation to create new instances or
databases using same configuration that had before upgrade.

sArchive all of DB2 log files, either for SQL or Q replication if log files needed by Capture or Q Capture, or
for HADR if needed to create standby database.

o. Review disk space requirements to ensure have enough free disk space, system temporary table
space and log space for the upgrade and increase ta  ble space and log file sizes if necessary

1. Windows only: If obtained customized code page conversion tables from the DB2 support service, need to
backup all files in DB20OLD\conv directory where DB2OLD is the location of your existing pre-DB2 10.5

copy.
u Linux only: Change raw devices to block devices.

» Optional: Upgrade DB2 server in test environment to identify upgrade issues and verify applications,
scripts, tools and routines work as expected before upgrading DB2 server in production environment.

1 If diaglevel is 2 or less, set diagnostic error cap  ture level to 3 or higher.
1. Take DB2 server offline for upgrade.

1. Refresh data in existing MQTs. All MQTs that depend on system views are dropped during database
upgrade. After upgrade, must refresh data in existing MQTs by using REFRESH TABLE. 44

Ensure that you have at least one free page oxisiigce per object index to eliminate
the overhead of a potential index rebuild. If atheix root page does not have enough
free space during upgrade, then the index will rieegtow by one page. If a free page
cannot be found in the index object, then a padjdbeirequested from the table
space. If the table space is full, then the emtidex object will be marked invalid and
will be rebuilt when the underlying table is acaabsfor the first time after upgrade.

If you use distributed transactions involving DB&a@bases, ensure that the databases to
be upgraded do not contain any indoubt transacbgnssing the LIST INDOUBT
TRANSACTIONS command to get a list of indoubt tractsons and to interactively
resolve any indoubt transactions.

In DB2 10.5, all significant upgrade events aregledyin thedb2diag log files when the
diagleveldatabase manager configuration parameter is Sefdefault value) or
higher. If this parameter is set to 2 or lesstlustparameter to 3 or higher before
upgrade.



Back up databases before AND after upgrade

After upgrade instances to DB2 10.5, cannot backup databases until
upgrade them!

- Perform a full offline back up for each of your local databases:

1.To disconnect all applications and users:
db2 FORCE APPLICATION ALL B
2.Backup database using BACKUP DATABASE.
db2 BACKUP DATABASE database_alias TO backup-dir

- In partitioned database, back up all database partitio ns.

- If performed full online or offline database backup recently and cannot
perform another one before upgrading, can perform incremental offline
database backup instead if TRACKMOD=0N.

- If activated and configured DB2 Advanced Copy Services (ACS) on DB2
8.7 Ic(>r later, use the USE SNAPSHOT parameter to perform snapshot
ackup.

- Can only restore shapshot backup to instance of sam e version. ®
- Cannot use snapshot backup to upgrade to new versio n. a5

Before and after the upgrade process to DB2 10i$strongly recommended that you
perform a fulloffline database backup. If an error occurs during theagegprocess,
you need full database backups to recover and dpgreur databases.

After you upgrade your instances to DB2 10.5, yannot backup databases until you
upgrade them.



Backing up DB2 server configuration and diagnostic info

+Collect information from DB2 servers by running db2support command for all databases going to upgrade or convert to DB2
pureScale, in all your instances. Collect information about database system catalog, DB CFG and DBM CFG settings, DB2
registry variables settings, explain table data, and diagnostic information required by DB2 support in case of problems.
db2support output-directory -d database-name -cl 0

* Keep zip for several months after complete upgrade or conversion to DB2 pureScale to help resolve perf ~ ormance
issues with new release.

.Back up information about all packages for applications associated with each database.
db2 LIST PACKAGES FOR ALL SHOW DETAIL > /upgrade/sa mple_pckg.txt

sIf enabled audit facility, back up audit cfg for each instances:
db2audit describe > audit_instance-name.cfg

.Back up all external routines.
cp -R $INSTHOME/sqllib/function $INSTHOME/routine_b  ackup
Optional Steps: db2support HTML report includes following info.

s** Use GET DBM CFG to back up settings for each instance:
db2 GET DBM CFG > dbm_instname.cfg

«** Use GET DB CFG to back up settings for each database.

If not same settings, back up DB CFG for each database partition.

db2 CONNECT TO database_alias

db2 GET DB CFG FOR database_alias SHOW DETAIL > db_ database_alias.cfg

-** Use db2look to save additional information.
db2look -d sample -e -0 sample_tbs.db2 -l —x

«** Use db2set command to back up DB2 profile registry variables settings:
db2set -all > reg_instname.txt

oIf set DB2 environment variables, use appropriate system command to list environment variables values.
set | grep DB2 > env_insthname.txt (UNIX example) 46

Backing up your settings for database and dataiasager configuration parameters before DB2 server
upgrade, or conversion to DB2 pureScale, allowstgorerify DB2 server behavior after upgrade, or
converting to DB2 pureScale, and to re-create mtgts.and databases. In addition, you can collect
information from your DB2 servers about the datab@stem catalogs, DB2 registry variables settings,
explain table data, and diagnostic information ti#at help in problem determination if you encounter
any post-upgrade differences in the database mababavior or performance.

The db2support -cl 0 parameter collects the databgstem catalog, database and database manager
configuration parameters settings, DB2 registryaldes settings. The information collected is sdare
the db2support.zip compressed zip file under thpuiwdirectory. A summary report in HTML format is
included. In the db2supp_opt.zip file that is atsduded, you should check the optimizer.log fide t
verify that the collection of information was parfted successfully. Keep this zip file for several
months after you complete the upgrade, or conversiddB2 pureScale. The information in the zip file
can help in quickly resolving any performance isswéh the new release.

The LIST PACKAGES ... FOR SCHEMA clause allows yodist all packages for a specific schema, if
your application has several schemas you neegtatehis command for each schema name or use the
FOR ALL clause.

When backing up external routines, INSTHOME istsdtome directory of instance owner. If you have
specified a full path that is not under the defanlitines path when you created your external mesti
in the database, you must ensure the existingi@saemain on their original location.

The SHOW DETAIL clause on GET DB CFG displays théues calculated by the database manager when
configuration parameters are set to AUTOMATIC.

When possible, use the output from the set comrmaaddun the db2set command to set these environment
variables as registry variables in the DB2 prafdgistry.



REF: Instance upgrade - db2iupgrade

- Call instance upgrade explicitly with db2iupgrade command

- Call implicitly when install DB2 10.5 on Windows and select
Work with Existing option  and choose a pre-10.5 copy with
upgrade action

- db2iupgrade does following things:
- Upgrades existing instance to new instance under DB2 10.5 copy.

- Upgrades instance profile registry variables.
Global profile registry variables are not upgraded. ®

— Upgrades dbm cfqg file.
- Sets jdk_path dbm cfg parameter.
- Upgrades db2audit.cfg audit cfg file when audit facility enabled.

— Uses SSLconfig.ini SSL configuration file to set new dbm cfg
parameters to corresponding SSL parameter value in this file and
upgrades instance profile registry setting DB2COMM=SSL.

- For successful instance upgrade, all files must exist for all instances

and all files must have write access granted. 47

Only DB2 Enterprise Server Edition instances (instatypeese) can be upgraded using the
db2iupgrade command. The db2iupgrade commandtballdb2ckupgrade command and
specifies update.log as the log file for db2ckupgta he default log file created for
db2iupgrade is /tmp/db2ckupgrade.log.processiDifyvérat local databases are ready for
upgrade before upgrading the instance. The logditzeated in the instance home directory
for Linux and UNIX operating systems or in the euntrdirectory for Windows operating
systems. The instance upgrade will not contindlkeafdb2ckupgrade command returns any
errors.

If you use the db2iupgrade command to upgrade aiB&ance from a previous version to the
current version of a Linux/UNIX DB2 database systdm DB2 Global Profile Variables
defined in an old DB2 database installation pathmwat be upgraded over to the new
installation location. The DB2 Instance Profile inles specific to the instance to be
upgraded will be carried over after the instanagpigraded. If you are using the su command
instead of the login command to become the roat yee must issue the su command with
the - option to indicate that the process envirammgeto be set as if you had logged in to the
system using the login command. You must not sotlreéB2 instance environment for the
root user. Running the db2iupgrade command whersgatced the DB2 instance
environment is not supported. On AIX 6.1 (or higharhen running this command from a
shared DB2 copy in a system workload partition (\RPAlobal environment, this command
must be run as the root user. WPAR is not suppantaddB2 pureScale environment.

On Windows operating systems, this command is émcat the DB2PATH\bin directory, where
DB2PATH is the location where the DB2 copy is itisth To move your instance profile
from its current location to another location, tse/p option and specify the instance profile
path. Otherwise, the instance profile will staytéoriginal location after the upgrade.



Upgrading to DB2 10.5 Instance — db2iupgrade

BACKUP DATABASE before upgrading!
db2stop force
db2 terminate

cd /opt/IBM/db2/V10.5 (code install path)
db2iupgrade —u fencedid instl

- Root access on Linux/UNIX or Local Administrator on Windows
- Calls db2ckupgrade with —e and —I db2ckupgrade.log
- Fails if db2ckupgrade fails

>>-db2iupgrade--+-----+--+-----+--+ +--+ +--InstName-><
--d-' - -k-' - -a--AuthType-' '- -u--Fen cedID-'
-d turns debug mode on. Use when instructed by DB2 Support.

-k keeps pre-upgrade instance type. If not specified instance is upgraded if supported.

-a specifies the AUTHENTICATION type. Default is SERVER.

-u specifies user id which fenced UDF and stored procedures run.

-j configures DB2 Text Search server’s service name and port number. See student notes for details.

For Windows: cd DB2PATH\bin directory (code install path)
db2iupgrade /d instl
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Before starting the instance migration, the instameist be stopped. You must be logged in as rquérorm the
majority of tasks. It is important that the DB2 tiame instance environment, normally establishedgisie
db2profile script, has not been set. If if ittise instance migration commands will not work. Tiupgrade
command upgrades an instance to a DB2 copy ofuttrert release from a DB2 copy of a previous rele@ibe DB2
copy from where you are running the db2iupgradernand must support instance upgrade from the DB$ tioxt
you want to upgrade.

On Linux and UNIX, this command is located in thBZDIR/instance directory, where DB2DIR represehts t
installation location where the new release ofDB2 database system is installed. This command noiesupport
instance upgrade for a non-root installation. Gndbws, this command is located in the DB2PATH\irectory,
where DB2PATH is the location where the DB2 copinialled. To move %lour instance profile fromadtgrent
location to another location, use the /p option specify the instance profile path. Otherwise,itt&#ance profile
will stay in its original location after the upgead

The db2iupgrade command calls the db2ckupgrade eodwith the -notl parameter and specifyin%deQquhe.log
as the log file. Verify that local databases aeslyefor upgrade before upgrading the instance.-fibel parameter
disables the check for type-1 indexes.

Alog file giving details of what took place is Wen to the instance home directory (UNIX-like gyst) or to the current
directory path (Windows). If any errors are repdrteheck this log file for further details.

-] "TEXT_SEARCH"
Configures DB2 Text Search server using generagéalitt values for service name and TCP/IP port remEannot be
used if the instance type is client.

-] "TEXT_SEARCH , servicename"

Configures DB2 Text Search server using providedice name and automatically generated port nunifosgrvice
name has port number assigned in services filesgis assigned port number.

-] "TEXT_SEARCH , servicename, portnumber"

Configures DB2 Text Search server using providedice name and port number.

-] "TEXT_SEARCH , portnumber"

Configures DB2 Text Search server using defaultisemame and provided port number. Valid port narabmust be
within 1024 - 65535 range.



Validating Instance Upgrade

- Review db2iupgrade log file written to Windows
current path or UNIX/Linux instance home directory

- Switch to the instance owner and issue:

db2start

\/db2leve|

- DB21085l This instance or install (instance name, where applicable:
"inst461") uses "64" bits and DB2 code release "SQL10050" with level
identifier "0601010E". Informational tokens are "DB2 v10.5.0.0",
"s130528", "LINUXAMDG64105", and Fix Pack "0". Product is installed at
"lopt/ibm/db2/vV10.5".

- On Windows, db2level shows DB2 copy name.

- To display the same information for DB2 pureScale member, use

db2level -localMember
-3

The db2level output shown above was ran on a Linux 64-bit operating system
with DB2 10.5 and no fixpacks installed.

The db2iupgrade log file is created in the instance home directory for Linux and
UNIX operating systems or in the current directory for Windows operating
systems. The instance upgrade will not continue if the db2ckupgrade
command returns any errors.

If the db2iupgrade command completes successfully, switch to the instance owner
and issue the db2start to restart the instance. To confirm you are now running
DB2 10.5 issue the db2level command.

The -localMember parameter specifies the current version and service level for
the member where the db2level command is being issued.



Database directory upgrade

- During first time access, database directory is
implicitly upgraded if necessary.

- Database directory is accessed when issue:
- LIST DATABASE DIRECTORY
- UPGRADE DATABASE

- Obtain list of all local databases
that must be upgraded:

db2 list db directory >  db-dir-before.txt

Must upgrade all databases
in upgraded instance
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The database directory is implicitly upgraded i€e&sary during first time access.

After the instance upgrade has been completedatdbases need to be upgraded to the
latest version. Obtain a list of all local datalzagsing theist database directory
command.



REF: Database upgrade

- Call explicitly using UPGRADE DATABASE command
- Following database entities converted during database upgrade:

- Database configuration file

- Log file header

- Global log file header file

- Table root page for all tables

- Index root page for all tables

- Catalog tables

- Storage group files

- Buffer pool files

- Table space files

- History file

- For recoverable databases, UPGRADE DATABASE renames all log files in active log path
with the extension .MIG. After upgrade databases successfully, can delete all S*.MIG files.

- UPGRADE DATABASE upgrades files SQLSPCS.1, SQLSPCS.2 , SQLSGF.1, and
SQLSGF.2 to support new functionality on automatic storage table spaces such as removing
storage paths from database and rebalancing automatic storage table spaces after add or
drop storage paths from database.

- COBOL and FORTRAN language support for db2DatabaseUpgrade API is deprecated.
The db2DatabaseUpgrade API still supported in C and Java programming languages.
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For details about log migration, see discussed later in
this topic.

The COBOL and FORTRAN language support for the diidBaseUpgrade API is
deprecated and might be removed in a future rel@dsedb2DatabaseUpgrade API is
still supported in C and Java programming langua@#art using a supported
programming language to continue to call this A€fbbe it becomes discontinued.
Alternatively, use a DB2 command script that isshesUPGRADE DATABASE
command.



Smart Idea - Before upgrade, clean up diagpath

- Rename or delete db2diag log files so new files are created.

- Remove or move to another directory
any existing dump files, trap files,
and alert log files in diagnostic path '
indicated by diagpath.

- Now files only contain information
about database upgrade process.

- Helps to isolate and understand any problem that might occur
during database upgrade.
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Rename or delete the db2diag log files so thatfilegvare created. Also, remove or
move to another directory any existing dump fitegp files, and alert log files in the
directory indicated by the diagpath parameter. 8wgl this, the files only contain
information about the upgrade process that helpggasolate and understand any
problem that might occur during database upgrade.



Upgrading Local Databases to DB2 10.5

- db2 UPGRADE DATABASE database_alias -REBINDALL
- Instance owner authority required

- REBINDALL rebinds all packages duringbupgrade and ensures step not
missed and that applications not started before completed
+Alternately, rebind all valid and invalid packages after database upgrade:
- db2rbind database—name -l lodfile all

db2 UPGRADE DATABASE DBY -REBINDALL
db2 UPGRADE DATABASE DBX -REBINDALL
([t error occurs during upgrade, may need to issue TERMINATE |

- _ db2 CONNECT to <dbname>
{ v db2 GET DB CFG FOR <dbname> SHOW DETAIL
v > <dbname>-dbcfg-after.txt
db2 LIST TABLESPACES SHOW DETAIL
_V > <dbname>-tsp-after.txt
db2 LIST PACKAGES FOR ALL SHOW DETAIL

. > <dbname>-pkg-after.txt
J’ /7 db2 CONNECT RESET

Compare before and after txt files.

EN

The db2ckupgrade command must be issued prior to upgrading the instance to
verify that your databases are ready for upgrade. The db2iupgrade command
implicitly calls the db2ckupgrade. Backup all databases prior to upgrade, and
prior to the installation of the current version of DB2 database product on
Windows operating systems.

The upgrade database command will only upgrade a database to a newer
version, and cannot be used to convert an upgraded database to its previous
version. The database must be cataloged before upgrade.

If an error occurs during upgrade, it might be necessary to issue the TERMINATE
command before attempting the suggested user response. For example, if a log
full error occurs during upgrade (SQL1704: Database upgrade failed. Reason
code "3".), it will be necessary to issue the TERMINATE command before
increasing the values of the database configuration parameters LOGPRIMARY
and LOGFILSIZ. The CLP must refresh its database directory cache if the
upgrade failure occurs after the database has already been relocated (which is
likely to be the case when a "log full" error returns).

After each database has been upgraded repeat the statistics gathering as above and
compare the two sets of information. With the exception of the system
packages, the two sets of information should be identical.

The REBINDALL option specifies that a REBIND of all packages is performed
during upgrade. Performing the REBINDs automatically during the upgrade
ensures that the step is not missed and will help ensure that other applications
are not started before the REBINDs are complete.



Upgrade Database Warning and Error Messages

Fix: Increase LOGFILSIZ

Fix: Drop or rename SYSTOOLS.DB2LOOK_INFO table. Otherwise,
ALTER TABLE and COPY SCHEMA statements fail to run.

- db2 "SELECT tabname, tabschema, definer FROM syscat.tables
WHERE tabschema = 'SYSTOOLS' AND tabname ='DB2LOOK_INFO™

- If did create: db2 RENAME SYSTOOLS.DB2LOOK_INFO TO new-table-name
- If you did not create: db2 DROP TABLE SYSTOOLS.DB2LOOK_INFO

For other upgrade database warning and error messages:

http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/topi

c/com.ibm.db2.luw.gb.upgrade.doc/doc/t000
7193.html
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If the UPGRADE DATABASE command fails and returhs & error message
with a reason code that describes the cause daithee, find this SQL error code and
determine the action to take from the list of tlhegble solutions for each reason

code. One of the most common causes of upgradedad that the log file space is
not large enough.

If the UPGRADE DATABASE command returns the warning message, you

must drop or rename the SYSTOOLS.DB2LOOK _INFO tabtierwise, the ALTER
TABLE and COPY SCHEMA statements will fail to run.



REF: UPGRADE DATABASE fails if following exist:

- Do not have authorization to upgrade the database.
- Cataloged database does not exist.

- Database upgrade encounters any of problems described in
reason codes of error message SQL1704N.

- User-defined distinct types (UDTs) encountered with names
ARRAY, BINARY, CURSOR, DECFLOAT, ROW,
VARBINARY, or XML. Must drop these UDTs and re-create
with different names before database upgrade.

- Database objects were created using restricted schema
names described in the error message SQLO553N. List of
restricted schema names now includes SYSPUBLIC.

- Database is enabled as a high availability disaster recovery
(HADR) standby database.
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Changes in existing functionality introduced in DB25 can potentially impact your
applications, scripts, maintenance processes, @ndther aspects related your DB2
server upgrade process.

Changes in existing functionality introduced inq@B2 10.5 releases can also have an
impact.

Upgrading in a test environment allows you to leavout possible issues, evaluate the
impact on your environment and find a resolution.



ENV_GET_INSTANCE_CODE_LEVELS

- db2 GET DBM CFG | grep —i CUR_EFF

- SELECT NAME, DEFERRED_VALUE FROM
SYSIBMADM.DBMCFG

cur_eff arch Ivl  V:10 R:5M:0 F:11:.0 SB:0
cur_eff code Ivl V:10 R:5M:0 F:1 I:0 SB:0
- Informational configuration parameters

- Invoke ENV_GET_INSTANCE_CODE_LEVELS() function

- can use to facilitate rolling fixpack upgrades

- SELECT ... FROM TABLE
(SYSPROC.ENV_GET_INSTANCE_CODE_LEVELS())

V:10 R:5 M:0 F:0 I:0 SB:0
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You can see the output of instance code levelgeitihen doing a "get dbm cfg” for the
informational configuration paramete2éJR_EFF_ARCH_LVL or
CUR_EFF_CODE_LVL, or by invoking the
ENV_GET_INSTANCE_CODE_LEVELS() function. The function can be used to
facilitate rolling fixpack upgrades.

cur_eff_arch_level- current effective architecture level configuratijgarameter.
This parameter displays the current effective déechure level (CEAL) at what the
instance is operating.

cur_eff_code_levels current effective code level configuration paeder. This
parameter displays the current effective code I@REICL) at what the instance is
operating.

The ENV_GET_INSTANCE_CODE_LEVELS table functionuets the code level for
the instance, members, and cluster facilitators.

SELECT ... FROM TABLE
(SYSPROC.ENV_GET_INSTANCE_CODE_LEVELS())
V:10 R:5 M:0 F:0 I:0 SB:0O

See following URL for more details:

http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/tofgom.ibm.db2.luw.sql.rtn.doc/doc/r
0060901.html



REF: Download DB2 Bind files — sqgllib/bnd/*.bnd

- Included in DB2 install image are bind files (sqllib/bnd/*.bnd) containing
packages for various database and CLI utilities. ‘_

When remote client executes utilities, it's

necessary for package associated with <)
remote client's version and release be

bound to database first.

- Often difficult to track down client's image to bind .bnd files.

- Application may execute on DB2 Runtime client of different version than
DB2 10.5 server. If client attempts to execute utility (such as CLP, Import,
Export, ...) may generate SQLOB05N because package associated with
version of utility not bound to new DB2 10.5 database.

- Bind packages using bind files from client version.
Download tar of pre-10.5 client bind files from following website:

/\/

http://www-01.ibm.com/support/docview.wss?uid=swg21 501302&myns=swg
imgmt&mynp=0OCSSSNY3&mynp=0CSSEPGG&mynp=OCSSEPDU&mync=E
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Included in every DB2 install image are bind fi(sgllib/bnd/*.bnd) containing the
packages for various database and CLI utilitiesnyiaf these bind files correspond to
utilities that reside in the Runtime client libesi When a remote client executes one
of these utilities, it is necessary for the packaggociated with that remote client's
version and release to be bound to the database fir

When creating a new database that may accept dommeé&rom various remote clients
which may run these utilities, it is often diffitab track down each client's image to
bind the .bnd files. If you deploy a new databasated on DB2 10.5, an application
that is executing on a remotely connected client bgarunning a DB2 Runtime client
of a different version. If the application attemfsexecute a utility (such as CLP,
Import, Export, etc...) it could generate an SQLAMS®ecause the package associated
with this version of the utility was not bound teetnew DB2 10.5 database. You will
have to bind the packages using the bind files ftbamt version. You can download
the tar file from the following website and use bied files from it.

http://www-01.ibm.com/support/docview.wss?
uid=swg21501302&myns=swgimgmt&mynp=0OCSSSNY3&mynp=0O6SEPGG
&mynp=0CSSEPDU&mync=E



REF: Upgrade database - runstats on system tables

UPGRADE DATABASE automatically collects statistics for all system catalog tables during database upgrade.

If manually modified SYSTATS views, reissue updates
Which RUNSTATS is called for automatic statistics collection?

User
auto_runstats profile RUNSTATS command
Enabled Exists RUNSTATS command with SET PROFILE
parameter using information in
STATISTICS_PROFILE column in SYSCAT.TABLES.
Enabled Does not RUNSTATS command with default parametersl
exist
Disabled N/A
auto runstats

If statistics previously collected for table, RUNSTATS is issued as indicated in table. If there are no statistics collected for
table, RUNSTATS is not issued.
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The UPGRADE DATABASE command automatically collestatistics for all system
catalog tables during database upgrade.

If you have manually modified your system catalagi¢ statistics via updates to
SYSSTATS views, manually reissue these updatdset&Y SSTATS views.



REF: Runstats on objects to use new functionality

: Runstats on objects so optimizer uses new functionality.

- DB CFG AUTORUNSTATS=ON

- db2 RUNSTATS ON TABLE mel.t1
WITH DISTRIBUTION
AND DETAILED INDEXES ALL

- or update statistics on multiple objects:

db2 REORGCHK UPDATE STATISTICS

ON TABLE [ALL |

SCHEMA <schema-name> |
SYSTEM]

Complete Runstats first before rebind static embedded SQL packages!

Then rebind all valid and invalid packages in each database.
- Could specify REBINDALL on UPGRADE DATABASE but bef  ore runstats on objects.
- db2rbind database—name -l logfile all
- From IBM Data Studio, can open task assistant to rebind packages.
- Applies only to C, C++, COBOL, FORTRAN, REXX embedded static SQL applications.

- Can request access plans for static SQL be preserved across binds or rebinds because don't
want existing access plan to change.
ALTER PACKAGE/BIND/REBIND/PRECOMPILE ... APREUSE YE S
SYSCAT.PACKAGES.APREUSE =Y when completed.

Test your applications and tools to ensure that the server is working as expected.
After rebound all packages, can automatically take advantage of optimizer enhancements.59

Runstats on objects so optimizer uses new funditgnéu can use reorgchk to
update statistics on multiple objects.

During database upgrade, all packages for useicapiphs and routines are
marked as invalid.

Packages implicitly rebound first time used aftegnade database. To eliminate
overhead, explicitly rebind invalid packages. Mesplicitly rebind
inoperative packages. Alternatively, specify REBINID. on UPGRADE
DATABASE. Applies only to C, C++, COBOL, FORTRANnd REXX
embedded SQL applications.

The REBINDALL option specifies that a REBIND of alhckages is performed
during upgrade. Performing the REBINDs automatycdllring the upgrade
ensures that the step is not missed and will hedpire that other applications
are not started before the REBINDs are complete.

When a new DB2 data server release is installastieg packages must be
rebound in order for access sections to be relsailthat they are compatible
with runtime component of new data server reledsavever, you may not
want the existing access plan to change. You cahleraccess plan reuse
through ALTER PACKAGE statement or by using the ARFSE option on
BIND, REBIND or PRECOMPILE. Packages that are sabjo access plan
reuse have the value "y" in APREUSE columns ofSN&CAT.PACKAGES
catalog view.



Upgrade explain tables & rerun benchmarks

- To maintain explain table info gathered from previous releases,
upgrade explain tables to DB2 10.5.

db2exmig -d dbname -e explain_schema
OR

CALL SYSPROC.SYSINSTALLOBJECTS (EXPLAIN','M', CAS T
(NULL AS VARCHAR(128)), CAST (NULL AS VARCHAR(12 8)))

- Renames original explain tables, creates new set of tables by using
EXPLAIN.DDL file, and copies contents of original explain tables to new

tables. Finally, the tool drops original explain tables and preserves any user-
added columns in explain tables.

- After upgrade database, update statistics, rerun benchmarks, compare and
examine explain output if necessary.

- Use db2batch benchmark tool to collect elapsed and CPU times
db2batch —d DBX —f input.sqgl —r output.fil —i compl ete —0 e yes —isol CS

- Keep db2exfmt output for each test query
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Run a number of performance tests before upgraagingDB2 server. Thdb2batch
benchmark tool helps you to collect elapsed and @fes for running queries. You
can use this tool to develop performance testsoikebe exact environment
conditions where you run your tests.

Also, keep a record of tlab2exfmt command output for each test query. Compare the
results before and after upgrade. This practicehedmto identify and correct any
performance degradation that might occur.

The SYSINSTALLOBJECTS procedure can migrate expiaibes. The M option is
only valid when used with the tool name EXPLAIN.ig bption migrates explain
tables to be compatible with the current version.

The db2batch tool reads SQL statements and XQuatignsents from a flat file,
dynamically prepares and describes the statenretsns an answer set, populates
explain tables, and measure the elapsed time teacim statement where the prepare,
execute, and fetch times are reported separally.default isolation level is RR.

The db2exfmt tool can be used to analyze explaiputistored in explain tables.



Upgrade event monitor output tables

- As event monitors enhanced, tables require new columns.

EVMON_UPGRADE_TABLES stored procedure

— upgrades definitions of existing tables along with all data
— automatically deactivate event monitor before upgrade
— automatically reactivates after upgrade completed

call EVMON_UPGRADE_TABLES ( evmon_name,
evmon_type, options, num_evmons_evaluated,
num_evmons_to upgrade, num_evmons_upgraded)

or
call evmon_upgrade_tables (null, null, null, ?, ?, ?)

- Can also use ALTER EVENT MONITOR statement to add new
logical groups to event monitor as alternative
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Beginning in DB2 10.5, you can upgrade event momtdput tables after you upgrade the DB2 products Thi
capability lets you retain any data that might exivent monitor tables that you had before ypgraded.

As event monitors are enhanced in the DB2 produettables they produce might change. For exampie,columns
might be added to a table for reporting new morgétements. Before 10.5, If you had existing eventitoos that
wrote to tables that contained data that you watttedtain, and you wanted to collect the datdertewly-added
columns, you were required to manually alter théer aipgrading to the new release. This alteraitieolved
adding any of the new columns that you might wanige. If you did not add the new columns, the exr@mnitor
would work as it had in the previous release, aapguonly the data supported by that the event tooim that
release. Unformatted event tables that had chacged not be upgraded at all; you were requiredrop them
and then re-create them.

The EVMON_UPGRADE_TABLES stored procedure upgradedifinitions of existing event monitor tables to
match those produced by the current level of the PB2uct. This feature lets you keep any existaigds that
you mighkt)lhave, along with all the data they camtaliminating the need to manually alter, or toand re-
create tables.

The EVMON_UPGRADE_TABLES procedure works with bothutar and UE tables. For regular tables, the
procedure adds any new columns needed, drops hithoe that are no longer required, and alters atynmns as
needed. For UE tables, the procedure adds new oslamd modifies existing columns as needed to gheWwJE
table to be processed by the db2evmonfmt tooh@BEVMON_FORMAT_UE_TO_TABLES or
EVMON_FORMAT_UE_TO_XML routines.

Important: Any active event monitors must be deactivatedterupgrade process to work properly. The
EVMON_UPGRADE_TABLES procedure automatically deadtigaany active event monitors before it begins
upgrading tables. Do not reactivate any event meositith tables being processed by
EVMON_UPGRADE_TABLES, or the upgrade process will.fAny event monitors that were active before the
upgrade are activated again after the upgradedmapleted.

Implications of not upgrading event monitor tables

As in past releases, you can choose to not upg@ateevent monitor tables. However, any new coluthas have
been added to the event monitor in the new rel@dbrot be populated with data, and will not awdile for
queries. Also, the values for any monitor elemémas previously existed in the old release and itiaeased in
size in the new release might be truncated. Fampla if a monitor element increases in size from
VARCHAR(20) to VARCHAR(128) in the new release, and youndt upgrade the previously-existing tables, the
column that contains the monitor element valuekasihtinue to store only 20 characters of datangkeugh the
system may be sending 128-bytes of data for thaitoroelement to the event monitor.



Student Notes: For Reference Only
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Upgrading tables produced by EVMON_FORMAT_UE_TO_TABLES

When used with UE tables, the EVMON_UPGRADE_TABLg8cedure upgrades the
UE table itself; it has no effect on any reguldniéa that you might have created using
the EVMON_FORMAT_UE_TO_TABLES procedure. After yase
EVMON_UPGRADE_TABLES to upgrade a UE table, you aeéso upgrade the
output tables produced by EVMON_FORMAT_UE_TO_TABLES of DB2
Version 10.1 EVMON_FORMAT_UE_TO_TABLES procedurgparts a new
option: UPGRADE_TABLES. When you run the
EVMON_FORMAT_UE_TO_TABLES procedure with this opticany existing
tables produced by the procedure are altered sthbaable columns match the
output produced by the new version of EVMON_FORMAE_TO_TABLES
procedure.



REF: Preparation Steps: Reversing DB2 server upgrad e

- Ensure have SYSADM, as well as root on Linux/UNIX or Local Administrator
authority on Windows.

- Perform following steps before upgrading your DB2 server:
- Review disk space requirements.
- Take offline full backup of all databases that upgrading.

- Back up all dbom cfg values for each instance and all
db cfg values for each database.

- Keep existing pre-DB2 10.5 copy during upgrade of your DB2 server. To do this:
- Select Install New option to create new copy when installing DB2 10.5.
- Do not select Work with existing option
- Then choose a pre-DB2 10.5 copy with upgrade action that is available on Windows.

- Keep all S*.MIG files in active log path in case want to rollforward through these log
files after reversing upgrade. For recoverable databases, UPGRADE DATABASE
renames log files in active log path with extension .MIG.

- In partitioned databases, must perform this procedure on all database partitié)gs.

Reversing DB2 server upgrade involves creatingaa pking the steps in this procedure
to fall back to the DB2 release from which you wgugd your DB2 server. There is no
utility to fall back to a previous release of DB&tabase after upgrading your DB2
server.

Performing an upgrade in a test environment wilb lyeu identify any issues with the
process and avoid having to reverse the upgrade.



REF: Reversing DB2 server upgrade

. Log on to DB2 server as user with SYSADM authority.
. Drop all databases in DB2 10.5 by running DROP DATABASE.

. Log on to DB2 server as root on Linux/UNIX or user with Local
Administrator authority on Windows.

.. Drop DB2 10.5 instances by running db2idrop. Does not remove database
files. Need to drop databases before dropping instances.

s. If upgraded pre-DB2 10.5 instances to DB2 10.5, re-create instances in
pre-DB2 10.5 by running db2icrt. Then restore DBM CFG values for each
Instance using UPDATE DBM CFG.

. For each pre-DB2 10.5 instance, log on to DB2 server as instance owner
and restore upgraded databases from pre-DB2 10.5 offline full backup by
running RESTORE DATABASE. Cannot upgrade databases from DB2
10.5 to pre-DB2 10.5 release.

.. If recreated instances using same instance owner had before upgrade and
did not upgrade database to DB2 10.5 instance, database is still pre-DB2
10.5 release and can access it by just re-cataloging it.

s If have recoverable databases and want to rollforward through log files
had before upgrade, rename all S*.MIG files in active log path using .LOG
extension and issue ROLLFORWARD DATABASE.

64

To reverse a DB2 server upgrade, you need to pertioe above steps.



Migrating Data to IBM DB2 with BLU Acceleration (1)

db2set WORKLOAD=ANALYTICS automatically sets config parms when create new database unless
disable Configuration Advisor.

Tip: Running AUTOCONFIGURE against existing databas e when DB2_WORKLOAD=ANALYTICS has
the same result.

- dft_table_org (default table organization for user tables) db cfg parm set to COLUMN.

- dft_degree (default degree) db cfg parm set to ANY.

- dft_extent_sz (default extent size) db cfg parm set to 4.

- catalogcache_sz (catalog cache) db cfg parm set to value > value for non-analytics workload.

- sortheap (sort heap) and sheapthres_shr (sort heap threshold for shared sorts) db cfg parm are calculated
specifically for analytics workload. Settings take into account additional memory requirements for processing
column-organized data.

- util_heap_sz (utility heap size) db cfg parm set to value that takes into account additional memory required to
load data’into column-organized tables.

- auto_reorg (automatic reorganization) db cfg parm set to ON.

The following extra choices are made automatically:
- Default database page size for newly created database is set to 32 KB.

- Intraquery parallelism enabled for any workload (including SYSDEFAULTUSERWORKLOAD) that inherits
intrapartition parallelism setting from intra_parallel (enable intrapartition parallelism) dbm cfg parm, even if
intra_parallel set to NO.

- Concurrency control enabled on SYSDEFAULTMANAGEDSUBCLASS.

* Automatic table maintenance performs space reclamation for column-organized tables by default.
For other considerations see

http://www-
01.ibm.com/support/knowledgecenter/SSEPGG_10.5.0/co  m.ibm.db2.luw.admin.dbobj.doc/doc/c0060592.html?lan g=en

http://www.ibm.com/developerworks/data/library/tech article/dm-1309db2bluaccel/index.htm|?
ce=ism0070&ct=is&cmp=ibmsocial&cm=h&cr=crossbrand&c cy=us#Scenario2 65

DB2_WORKLOAD registry variable is available to k&t on all operating systems. The default is thiat i
not set. Each value for DB2_WORKLOAD representpec#ic grouping of several registry variables
with predefined settings. Only one value for DB2_RKLOAD can be in effect at any given time.
Use ANALYTICS setting before creating the datab@asestablish an optimal default configuration for
analytic workloads. The ANALYTICS option ensureattionfiguration parameters are automatically
set as follows unless you disable the Configuratidwisor:

Thg gft table_org (default table organization feetutables) database configuration parameter is set
to COLUMN.
The dft_degree (default degree) database configarpairameter is set to ANY.
The dft_extent_sz (default extent size) databaségroation parameter is set to 4.
The catalogcache_sz (catalog cache) database gatfan parameter is set to a value that is higher
than the value for a non-analytics workload.
The values of the sortheap (sort heap) and sheaptshr (sort heap threshold for shared sorts)
database configuration parameters are calculatefigally for an analytics workload. These
gettings take into account the additional memogyirements for processing column-organized

ata.
The util_heap_sz (utility heap size) database gondition parameter is set to a value that takes int
account the additional memory that is requiredtallthe data into column-organized tables.
The auto_reorg (automatic reorganization) databaséiguration parameter is set to ON.

Tip: Running the AUTOCONFIGURE command against @sting database when DB2_ WORKLOAD is
set to ANALYTICS has the same result.

The following extra choices are made automatically:
The default database page size for a newly crekttbase is set to 32 KB.
A larger database shared sort heap is allocated.
Intraquery parallelism is enabled for any workld¢etluding SYSDEFAULTUSERWORKLOAD)
that inherits the intrapartition parallelism saftiinom the intra_parallel (enable intrapartition
parallelism) database manager configuration pammnegen if intra_parallel is set to NO.
Concurrency control is enabled on SYSDEFAULTMANAGHEOBCLASS.
Automatic table maintenance performs space reclamédr column-organized tables by default.



Migrating Data to IBM DB2 with BLU Acceleration (2)

- BACKUP YOUR DATABASE!!

- Set the workload to ANALYTICS and autoconfigure
- db2set DB2_WORKLOAD=ANALYTICS
- db2stop force
- db2start
- db2 CONNECT TO <dbalias>

- db2 AUTOCONFIGURE APPLY DB AND DBM
or display changes and apply yourself with:
db2 AUTOCONFIGURE APPLY NONE

- If not already using create Automatic Storage:
- db2 CREATE STOGROUP <storage group name> ON <path(s)> SET AS DEFAULT

- Convert DMS data and index table spaces to AUTOMATIC STORAGE.
- db2 ALTER TABLESPACE <tablespace name> MANAGED BY AUTOM ATIC STORAGE
- db2 ALTER TABLESPACE <tablespace name> REBALANCE
- db2 CREATE TABLESPACE <tablespacename> PAGESIZE 32K EXTENTSIZE 4

- Convert tables from row to column organization:

- db2convert -d mydatabase -z user -t tablel —ts colt  bsp
or convert all tables
db2convert -d mydatabase 66

The above steps can be used to perform the datatioigtask to BLU acceleration.

The db2convert utility converts one or all row-argaed user tables in a specified database intavaolu
organized tables. The row-organized tables remaineduring command processing. For monitoring
purposes, the command displays statistics aboutdheersion. You must have SQLADM or DBADM
authority to invoke the ADMIN_MOVE_TABLE stored predure, on which the db2convert command
depends. You must also have the appropriate objeation authorities, including the authority tsus
the SELECT statement on the source table.

Convert the tables from row organization to colurnganization using the db2convert utility:
db2convert -d mydatabase -z user -t tablel
or to convert all tables
db2convert -d mydatabase

Also if creating a new database, $§#teps for Migrating Data to IBM DB2 with BLU Acceleration by
Mohankumar Saraswatipura at: http://ibmdatamag.20t8/06/5-steps-for-migrating-data-to-ibm-db2-
with-blu-acceleration/?
utm_content=buffer430d1&utm_source=buffer&utm_ medidacebook&utm_campaign=Buffer

After setting DB2_ WORKLOAD=ANALYTICS, run the AUTOONFIGURE command to get most of the
settings configured. During table space creatispligtly specify 32K page size and 4 extent size
since the database level settings are likely differTo avoid having to specify the extent sizevery
table space creation, you could update DFT_EXTENITto$4 instead.

A reasonable starting point is to set SHEAPTHRESR $#ithe size of the buffer pool and SORTHEAP to
1/20th of SHEAPTHRES_SHR.



Migrating Data to IBM DB2 with BLU Acceleration (3)

BEST PRACTICE: Perform backup before convert since no reverse convert option

Cannot convert following into column-organized tabl es:

- Range partitioned tables

- Partition Database environments

- Multidimensional clustering tables

- Range clustered tables

- Insert time clustering tables

- Typed tables

- Materialized query tables

- Declared global temporary tables

- Created global temporary tables

- Tables in non-automatic storage table spaces

- Tables that have generated columns

- Tables with columns of type BLOB, DBCLOB, CLOB or XML

- Drop any dependent objects that cannot be transferred to COT
Triggers
Secondary indexes

- Foreign keys and Check constraints table attributes used as NOT ENFORCED during
conversion
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You cannot convert the following table types intdutnn-organized tables:
: Range partitioned tables

Multidimensional clustering tables

Range clustered tables

Insert time clustering tables

Typed tables

Materialized query tables

Declared global temporary tables

Created global temporary tables

Tables in partitioned database environments, tablesnautomatic storage table spaces, tableshthat generated
columns, and tables with columns of type BLOB, DBCLOBQ®, or XML cannot be converted into column-
organized tables.

The following table attributes are not used dungversion to column-organized tables:
Triggers
Secondary indexes

If they are not required, drop any dependent objdat cannot be transferred to column-organizelésabefore
invoking the db2convert command.

The following table attributes are used as NOT ERBED during conversion to column-organized tables:
Foreign keys
Check constraints

The table conversion process temporarily requipese for both the source and the target tables.

Because there is no online process to convert colbnganized tables back to row-organized tablesb#st practice
is to perform a backup before you convert the &tdecolumn organization.



Workload Table Organization Advisor (OQWT)

- OQWT can identify tables that are candidates for being
column-organized tables.
- Bases advice on table statistics and query workload characteristics.

- Indicates expected performance improvement for queries in
workload.

- Can decide if want to execute script generated by tool to implement
recommendations.

- Make sure to back up database prior to making these changes.

- Should be able to measure compression savings and start
running queries without any change to SQL.
- No need for indexes or MQTSs to be created.
- Only indexes for column-organized tables are ones used for enforced
primary keys or unique constraints.

- If analytic data is already cleansed during ETL processing, create non-
enforced constraints to allow DB2 Optimizer to leverage this information.
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For additional information about OQWT see:

http://pic.dhe.ibm.com/infocenter/dstudio/v4rl/irgsep?topic=
%2Fcom.ibm.datatools.grytune.workloadtunedb2luwgbdEtopics
%2Fgenrecswtoa.html



IBM InfoSphere Optim Query Workload Tuner for DB2f  or LUW
estimates benefits for column-organized tables

(2) TBM Query Tuning - QTProject2/Workioad Group 1/Workicad nede 1 - IBM Dtz SIE=C7 T TITIT (= & (e
File Edit Navigate Search Project Data Run Window Help
il - @ @ ToskMavigator = 3§ el B Qe -~ - - = - I (B BN Query T.- |G

o (G Tekiancher [ scopetonl |G miecOorbio GiovedNerioecnedelis Advisor identifies candidate tables i
+ IV i Review Workload Advisor Recommendations for conversion to columnar format @

This page shows the recommendations from the advisors that you ran.

B Database connection: @ TPCDSDANVIO Zhotel7 { DB for | T

I i Review Warkload Advisor Recommendations Ana|yzes SQL Workload and
e TR This page shows the recommendtions from the advisors that you ran

Sitermets Sy R SROSRRER F Condiit estimates execution cost on row-

Detebase connection: @ TPCDSDANVIO 2hote57 ( DB2 for Linus, UNIX,

S (R T and column-organized tables.

b Stetus/Description
Number of tables referenced in the workload: 11

Statements | Summary | Table organization -1 . Candidate Table Organization
| Show DL Script | | Test Candidate Table Orgenization
Estimated pedormance improvement: VTS
Table Crestor Current Org Number of tables ieferenced in the workload: 1 Number of tables recommended for conversion: 11 ity Referencesto Table Cumulative Total Cost 1L *
HOUSEHOLD_DEMOG... TPCDS ROW ) F] 846,761,862.00
DATEDIM TPCDS oW Show DOL Script | | Test Candidate Table Organization | 15 | () | Filter by [Tables to be converted = 00 51 15,408 311 46200
WEB_SALES TPCDS RoW : T — o0 15 13,587,838, 304.00
STORE TPCDS ROW Table Creator Cutrent O Res Conversion Warming 00 1 973,711 296,00
SRS, o EREDE L HOUSEHOLD_DEMOG., TPCDS ROW COLUMN Indexes will be remove 19 Sy
GISTOVERADIRES: | ROl S DATE DIM TPCDS Row COLUMN Indexes will be remove 2! LAFmm o R
TR RETURNG JEens A WEB_SALES TPCDS ROW coLumMn Indeses will be remove ™ AL i
TEM TRERS o STORE TPCDS Row COLUMN Indexes will be remove 0 VAL SnNAN
CUSTOMER  TPCDS ROW | crmoc carcc Tene o Ao iman VT — L] 263545275200
& N | 0
SQU Statements Affected
]
Execution Count | Weight  Estimated Performance Gain(3) Cost Before  CostAfter Statement Text
1 0.00 20220 20301 67,0073.. SELECT Q5755 ADDR_SK' AS QSCE, Q5."SS_CDEMO_SK' AS QSCA, Q5.'S5_CUSTOMER_SK® AS Q5C3, Q5."SS.
1 0.00 7899 4383980.. 921250.. selectisnibrandid asbrandid issiclassid class jd iss_category_id category_id from tpeds.store_sal.
1 000 8181 8245588 143764, select svglss_quantity), avglss_ext_sales price], avgiss_est wholesale_cost), sumfss_ext wholesale_cost) from
1 0.00 TTAD 2085428.. 471247.. with cross itemsas (select i_itern_sk 55 item sk from tpedsitem, (select iss.i_brand id brand id s clas...
1 000 812 1759197.. 9L2I56.. select cd_gender, cd maritsl status, cd_education status, count(”), cd purchase estmate, count(’), c..
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IBM® InfoSphere® Optim™ Query Workload Tuner Vensid.1 includes the Workload
Table Organization Advisor, which examines alllod tables that are referenced by
the statements in a query workload. Its recommémnkatead to the best estimated
performance improvement for the query workload asale. The advisor presents its
analysis and rationales so that you can see thest#iat are recommended for
conversion from row to column organization.



Sample recommendations for workload
using Optim Query Workload Tuner

! Review Workload Advisor Recommendations
Thiz page shows the recommendations from the advisors that you ran.

Dstabase connection: &d TPCOSDANVID ZhatelST { DB2 for Linus, UNEE, and Windows V1050 )

¢ StatusTescription

Statements | Summary | Table organization ©o . Candidate Table Organization

Estimated performance improvemnent:
Mumber of tables referenced in the warkload:

B34

11 Number of tables recommended for conveérniom 11

| Show DOL Seript | | Test Candidate Table Organization | £5 | (@ | Filterby | Tables to be converted v |

Table Creator

HOUSEHOLD DEMOG,., TPCDS
DATE_ DA TRCDS
WEB_SALES TRCDS
STORE TPCDS
TTMDC CATCCT T

Current Organization  Recommended Organization  Conversion Warning

ROW
ROW
ROW
ROW

Oanal

For additional information about OQWT see:

http://pic.dhe.ibm.com/infocenter/dstudio/v4rl/indsp?topic=
%2Fcom.ibm.datatools.qrytune.workloadtunedb2luw6Etopics

%2Fgenrecswtoa.html

COLUMMN
COLUMN
COLUMP
COLUMM

il DAk

Indexes will be remove
Indexes will be remowve
Indeses will be remove
Indexes will be remove

L e L e

70



Database Configuration Parameter Changes

- SOFTMAX db cfg is depreciated. Replaced with page_age_trgt mcr and
page_age_trgt _gcr which control saving changed buffer pool pages.

- page_age trgt_mcr - Page age target member crash recovery
Specifies target duration (in seconds) for changed pages kept in local buffer pool
Default 120 for pureScale, 240 for ESE and partitioned databases
- page_age trgt _gcr - Page age target group crash recovery
Specifies target duration (in seconds) for changed pages kept in group buffer pool
before pages are persisted to disk
PureScale only, default is 240
page_age_trgt_gcr parameter must be >= page_age_trgt_mcr
- Existing upgraded databases continue to use softmax parameter.
- Switch from using softmax to these new parameters by setting softmax to O.
- New DB2 10.5 databases created with value of softmax set to 0 by default.

- buffpage db cfg is depreciated. Use SIZE parameter on CREATE/ALTER
BUFFERPOOL for explicit value or AUTOMATIC with self tuning memory.

auto_stats prof and auto_prof upd db cfgs are discontinued because
automatic statistics profiling is discontinued.
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The page_age_trgt_mcr parameter is used when ttmeasoparameter is configured to a value
of 0. Migrated databases retain the previous velusoftmax and ignore the
page_age_trgt_mcr parameter if this value is ndhe.value of softmax is set to 0 in new
databases. Increasing the value of this configumgiarameter keeps changed pages in
memory for a longer time, allowing more page upsiabebe buffered before the pages are
persisted to disk. This behavior can help to imprpegrformance but also increases recovery
time. The page_age_trgt_gcr parameter must begyritetn or equal to page_age_trgt_mcr
database configuration parameter. The page_agiegdrgparameter is used when the
softmax parameter is configured to a value of Qyristied databases retain the previous value
for softmax and ignore the page_age_trgt_gcr paerfahis value is not 0. The value of
softmax is set to 0 in new databases. Increabmgalue of this configuration parameter
keeps changed pages in memory for a longer tirf@yialg more page updates to be buffered
before the pages are persisted to disk. This behaan help to improve performance but
also increases recovery time.

Thebuffpage is depreciated. This parameter indicated the didfaffer pool size for the
ALTER BUFFERPOOL or CREATE BUFFERPOOL statementt thdicated the value -1 as
the size. Use the SIZE parameter for both statesrierindicate an explicit value or use the
AUTOMATIC value to enable self tuning of the bufigwol.

The auto_stats_prof is discontinued because auimstatistics profiling is discontinued. The
auto_prof_upd is discontinued because automatiistta profiling is discontinued.
Automatic statistics profiling is discontinued basa of its noticeable performance overhead

and restrictions.



Student Notes: For Reference Only
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It is not supported in partitioned database enwvirents, federated systems, or databases
with intrapartition parallelism enabled or enaliteiection of section actuals. The
ASP value as a tool name parameter for the SYSINEDBJECTS procedure is
also discontinued. The following tables are alszalntinued as they are related to the
automatic statistics profiler functionality:

SYSTOOLS.OPT_FEEDBACK_ QUERY
SYSTOOLS.OPT_FEEDBACK_ PREDICATE
SYSTOOLS.OPT_FEEDBACK_PREDICATE_COLUMN
SYSTOOLS.OPT_FEEDBACK_RANKING
SYSTOOLS.OPT_FEEDBACK_RANKING_COLUMN

In earlier releases, you could use automatic sitiprofiling to determine recommended
parameters for the RUNSTATS command. Also, autarstistics profiling could
detect whether table statistics were outdatedis8tat profiles for the RUNSTATS
command are not affected by this discontinuatichaue still fully supported. You can
use the IBM Data Studio tool to help you deterntheebest parameters for the
RUNSTATS command to continue collecting statisbigsising statistics profiles or
by running the RUNSTATS command.



DB & DBM CFG Parameter Changes

- opt_direct_wrkld - Enables or disables explicit hierarchical locking (EHL).
- Affects database across entire DB2 pureScale instance. DB CFG.

- string_units - Specifies default string units used when defining character data
types and graphic data types. DB CFG.

- db_mem_thresh -1In 10.5, default value for Database Memory Threshold changed
from 10 to 100 for new (not upgraded) databases. DB CFG.

- Max percentage of committed but current unused database shared memory allow
before starting to release committed pages of memory back to operating system

- 100 means never release unused database shared memory-avoid memory thrashing
- 0 release immediately

- sortheap -In 10.5, default value for Sort Heap Size changed from 4 194 303 to 4
294 967 295 for 64-bit platforms. DB CFG.

- cf_transport_method - Network transport method. In DB2 pureScale controls what
method used for communication between DB2 members and cluster caching facility
(CF). DBM CFG.
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opt_direct_wrkld - Optimize directed workload enables or disablgdieit hierarchical
locking (EHL). It affects the database across titeeeDB2 pureScale instance.

string_units - Default string units specifies the default strurgts that are used when
you are defining character data types and grapti types.

db_mem_thresh- In 10.5, the default value for Database Memdyeghold is changed
from 10 to 100 for new (not upgraded) databases.

sortheap- In 10.5, the default value for Sort Heap Sizehanged from 4 194 303 to 4
294 967 295 for 64-bit platforms.

Thecf_transport_methodis network transport method DBM configuration paeen.
In DB2 pureScale environments, controls what metbagsed to communication
between DB2 members and the cluster caching fa¢iF).



REF: Registry Variable Changes

- DB2DSDRIVER_CFG_PATH - Use to specify multiple configuration files with different names
at same or different locations. If do not specify file name in path and name pair, defaults to
value of db2dsdriver.cfg. If do not specify path name, defaults to directory structure for
operating system.

- DB2_COLLECT_TS_REC_INFO - Starting in Fix Pack 1, default setting is OFF for HADR
databases. Table space recovery is not supported with HADR, so no need for overhead of
keeping track of which table spaces changed in each log file.

- DB2_NCHAR_SUPPORT - Enables use of user-defined types called NCHAR, NVARCHAR or
NCLOB. Data types no longer required because all character length sensitive functions now
return number of characters.

- Start using nchar_codeset DB CFG parm to specify data type mapping for national
character string data types in Unicode databases before discontinued.

- DB2_EVMON_EVENT_LIST_SIZE - Setting has no effect because of changes made to
underlying event monitor infrastructure in DB2 9.7.

- DB2_INDEX_FREE is discontinued. Use CREATE INDEX ...PCTFREE and LEVEL2
PCTFREE options.

- Setting results in error because associated functionality no longer available.

- DB2_TRUSTED_BINDIN is discontinued. No longer supzf)orted for improving performance of
guery statements containing host variables within embedded unfenced stored procedure.
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There are a number of registry variables that apretated in DB2 10.5. Deprecated variables dte sti
available, but you should not use them becausewfielkely be removed in a future version. Start
using the replacement feature or function relatetthé registry variable that is deprecated. Rentloge
use of registry variables that are deprecated Isecte functionality associated with the configorat
parameter is obsolete or has been replaced byuratidnality

DB2DSDRIVER_CFG_PATH - You can now use this vargatd specify multiple configuration files with
different names at the same or different locatiéingou do not specify a file name in a path anthea
pair, the file name defaults to a value of db2daxircfg. If you do not specify a path name, it détfa
to the directory structure for your operating syste

DB2_COLLECT_TS_REC_INFO - Starting in Fix Packle tefault setting for this registry variable is
now OFF for high availability disaster recovery (BIR) databases. Table space recovery is not
supported with HADR, so there is no need for therbgad of keeping track of which table spaces
changed in each log file.

DB2_INDEX_FREE is discontinued. It provided the safunctionality as the PCTFREE clause in a
CREATE INDEX statement. The difference is that DB2DEX_ FREE applies to all indexes that you
create and the PCTFREE clause applies to one if@exmnore details, see CREATE INDEX statement.
Setting this registry variable results in an etrecause the associated functionality is no longer
available.

DB2_TRUSTED_BINDIN - This variable is discontinubdcause it is no longer supported for improving
the performance of query statements containing Vargibles within an embedded unfenced stored
procedure.



REF: New Global Variable - NLS_STRING_UNITS

- Built-in global variable specifies default string units used when defining
character and graphic data types in Unicode database.
- It is read/write variable, with values maintained by user.
- Type is VARCHAR(11 OCTETS).
- Schema is SYSIBM.
- Scope of this global variable is session.
- Has default value of NULL.

- Must have value of NULL, 'SYSTEM', or 'CODEUNITS32' (SQLSTATE
42815).
- NULL - STRING_UNITS db cfg parm used to determine default string units.
- SYSTEM - CHAR, VARCHAR, and CLOB data types defined without

specifying CODEUNITS32 keyword default to OCTETS. GRAPHIC,

VARGRAPHIC, and DBCLOB data types defined without specifying
tCODEUNITS32 keyword default to CODEUNITS16.

- CODEUNITS32 - CHAR, VARCHAR, and CLOB data types defined without
specifying OCTETS keyword default to CODEUNITS32. GRAPHIC,
VARGRAPHIC, and DBCLOB data types defined without specifying
CODEUNITS16 keyword default to CODEUNITS32.
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This built-in global variable specifies the defastiting units that are used when defining
character and graphic data types in a Unicode dagab

This global variable has the following charactérsst

+ Itis a read/write variable, with values maintairgcthe user.
. The type is VARCHAR(11 OCTETS).

s The schema is SYSIBM.

. The scope of this global variable is session.

s. It has a default value of NULL.

This global variable is only applicable to a Unieathtabase and must have a value of
NULL, 'SYSTEM', or 'CODEUNITS32' (SQLSTATE 42815).
NULL - The STRING_UNITS database configuration paeger is used to determine
the default string units.
SYSTEM - CHAR, VARCHAR, and CLOB data types defineihout specifying the
CODEUNITS32 keyword will default to OCTETS. GRAPHINARGRAPHIC, and
DBCLOB data types defined without specifying the [@EUNITS32 keyword will
default to CODEUNITS16.
CODEUNITS32 - CHAR, VARCHAR, and CLOB data typedided without
specifying the OCTETS keyword will default to CODEITS32. GRAPHIC,
VARGRAPHIC, and DBCLOB data types defined withopésifying the
CODEUNITS16 keyword will default to CODEUNITS32.



DB2 command changes for DB2 10.5 (1)

DB2 Comman mman tion I

db20d - apinfo displays more info about current/past UOW activities
p
- edus displays agents processing column-organized data

- locks showlocks _ displays tabl TableNm) and sch
name (ReRemaKin) SFRAKS g Tale (TableNm) and schema

- tablespac e displays if reclaimable space enabled (RSE)

;(;[Irl g% (étions displays total number of application commits and

- ruStatus displays status of online fix pack update in DB2
pureScale instance

- wlocks ub omion disgla s TableNm, SchemaNm, and
AppNode columns for application locks being waited on

- extentmovement displays extent movement status of database
- membersubsetstatus displays state of member subsets
- subsetid identifies subsets
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The changes in DB2 10.5 to CLP and system commeanadémpact your existing applications
and scripts after you upgrade to DB2 10.5. Modify axisting scripts and applications to
discontinue using depreciated or discontinued optend parameters.

db2pd
: The-apinfo parameter now displays more information aboutenirand past

activities of the unit of work (UOW).

The-edusparameter now also displays the agents that asepsing column-

organized data.

Theshowlocksparameter now displays the TableNm and SchemaNumeos, which

indicates the table name and schema name of Ibeksite being held by applications.

To display this information, you must use the stomkt parameter with théocks

parameter.

The-tablespaceparameter now displays the RSE column to indisdttether the

reclaimable space feature is enabled.

The-transactions parameter now displays the total number of apptinacommits

and the total number of application rollbacks.

The new-ruStatus parameter displays the status of an online fixpglate in a

DB2 pureScale instance.

The new detailsiboption for the-wlocks parameter displays the TableNm,

SchemaNm, and AppNode columns for application |dbks are being waited on.

The new-extentmovementparameter displays the extent movement status of a

database.

The new-membersubsetstatuparameter displays the state of member subsets.

The new-subsetidparameter identifies subsets.



REF: DB2 command changes for DB2 10.5 (2)

DB2 command Changes
db2exfmt « Support Random indexes and Column-organized tables.
db2expin « dynexplin is discontinued. Use db2expln command to

process dynamic or static statements directly.

db2ldentifyTypel Command is discontinued. Type 1 indexes discontinued in DB2

9.7.
db2cat Displays information for random ordering of index keys
db2iupdt « New -commit_level parameter completes update of DB2

pureScale instance to a higher code level.

* New -check_commit parameter determines whether
update of DB2 pureScale instance to higher code level can
be completed successfully.

db2level Now displays current version and service level for DB2
pureScale instance. To display same information for member,
use—localMember.

db2look Generates DDL statements to create column-organized tables

ZA

The changes to commands include new parametersficatidns to existing parameters, deprecated scatitinued
parameters, and modifications to command outpue.atiove table lists the changes that impact apisliaand
scripts.

db2cat The db2cat output now displays information fordam ordering of index keys. Since random ordered
indexes 3re extended indexes, Extend Index Irddsis displayed for any output that is returnedhgy t
command.

db2exfmt The db2exfmt output now displays information fondam ordering of index keys. R indicates a
column with a RANDOM order. A indicates a columniwén ASCENDING order. D indicates a column with
a DESCENDING order. The db2exfmt command now als®gees output for queries that access column-
organized tables.

db2expln The db2expln output now displays information fandom ordering of index keys. Random
indicates a column with a RANDOM order. The db2exgmmand now also generates output for queries
that access column-organized tables.

dynexplin The dynexpln command is discontinued. Use the dilBecommand instead of the dynexpin
command. The db2expln command provides equivalerdtionality because it can process dynamic
statements directly.

db2ldentifyTypel The db2IdentifyTypel command is discontinued. @b2ldentifyTypel command was
provided to help you convert type-1 indexes to {@fdeefore upgrading to Version 9.7 because typadgxes
were discontinued in Version 9.7. In Version 1@%s command is no longer required because yownn
upgrade from Version 9.7 or later releases. Databasthese releases no longer have type-1 indexes.
db2iupdt The new-commit_level parameter completes update of DB2 pureScale instana higher code
level. The newcheck_commitparameter determines whether update of DB2 pure3tstiance to higher
code level can be completed successfully.

db2look This command now generates DDL statements toecomdtimn-organized tables in addition to row-
organized tables.

db2level This command now displays the current version amdce level for a IBM DB2 pureScale instance.
To display the same information for a member, hgedb2?level command with thlecalMember parameter.

In earlier releases, the db2level command displélyedurrent version and service level for the mamb
where the command was issued




DB2 command changes for DB2 10.5 (3)

DB2 Comman han I

-d now supports collection of information. from multiple
R P

db2support ases. Separate database names with comma.

-alldatabases specifies }hat igformation about all databases in
atabase directory Is collected.

-system_group collects system-related information about
specified system group.

-system_user collects system-related information about
specified system user.

-wim collects information relat?d to WLM issues as part of
optimizer mode with collection level O and above.
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db2suppott

The-d parameter now supports collection of informatimnf multiple databases. To
specify multiple databases, separate the datalaaseswith a comma.

The new-alldatabasesparameter specifies that information about alhdases in the
database directory is collected.

The newsystem_groupparameter collects system-related information abioa
specified system group.

The new-system_usemparameter collects system-related information abimispecified
system user.

The newwIm parameter collects information that is relatetMioM issues as part of the
optimizer mode with collection level 0 and above



DB2 command changes for DB2 10.5 (4)

DB2 Comman han I

i i -check _commit determjnes whether update of DB2 pureScale
installFixPack instance to higher code level can ecoFr)n&eted succ ss?u?ly

é%(%{gmit_level updates DB2 pureScale instance to new level of

-| specifies DI]%_Zé)ureScale instance name to which fix pack
update Is applied.

-online starts or continues with fix pack online update.
-offline starts or continues with offline fix pack update.

-quiesce time out. specifies how lon corrbmand waits before
SC nne‘ctlr;g‘a[t),ellca |_onsTrom Iven'member, Once timeout Is
{r?fae(%rl?[?téan active units of work remaining at the time are

-sh level info parameter displays attribute status of a fi
pac(meve\f. ! P ISplay ou ! X
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installFixPack

The new-check_commitparameter determines whether the update of a DhB2Szale
instance to a higher code level can be completecessfully.

The new-commit_level parameter updates the DB2 pureScale instancedwaevel of
code.

The new-l parameter specifies the DB2 pureScale instance t@amRich the fix pack
update is applied.

The new-online parameter starts or continues with a fix packrenlipdate.

The new-offline parameter starts or continues with an offlineplack update.

The new-quiesce_time_ouparameter specifies how long the command waitsrbef
disconnecting applications from the given membeicexhis timeout is reached, any
active units of work remaining at the time are linipted.

The newshow_level_infoparameter displays the attribute status of adixkdevel.



LOAD command STATISTICS parameter changes

- STATISTICS YES is discontinued.

LOAD ... STATISTICS USE PROFILE
- Instructs load to collect statistics during load according to profile defined for table.

- Default for column-organized tables during LOAD REPLACE.

Also during LOAD REPLACE against column-organized table, column compression dictionaries replaced by
default.

To explicitly disable automatic statistics collection, specify STATISTICS NO parameter.

- Profile must be created and stored in SYSCAT.TABLES.STATISTICS_PROFILE before issuing
LOAD command.
RUNSTATS ON TABLE mel.t1
WITH DISTRIBUTION AND DETAILED INDEXES ALL
SET PROFILE [ONLY]

- For row-organized tables, if profile does not exist and STATISTICS USE PROFILE specified,
warning returned and no statistics collected.

- For column-organized tables, if profile does not exist and STATISTICS USE PROFILE specified,
load utility uses same default RUNSTATS options as those used during automatic runstats.

- During load, distribution statistics are not collected for XML column type.

LOAD ... STATISTICS NO
- Specifies that no statistics are to be collected and statistics in catalogs are not to be altered.
- Default for row-organized tables. 80

TheSTATISTICS YES parameter of the LOAD command is discontinued.

TheSTATISTICS USE PROFILE instructs load to collect statistics during thado
according to the profile defined for this tableisTts the default for column-organized
tables. The profile must be created before isstiied. OAD command. The profile is
created by the RUNSTATS command. For row-organtabtes, if the profile does not
exist and this parameter is specified, a warningtisrned and no statistics are
collected. For column-organized tables, if the peatoes not exist and this parameter
is specified, the load utility uses the same défRUNSTATS command options as
those that are used during an automatic runstaitpn. During load, distribution
statistics are not collected for columns of type XM

TheSTATISTICS NO specifies that no statistics are to be collecied, that the
statistics in the catalogs are not to be alteréds dption is the default for row-
organized tabled. OAD For column-organized tables, automatic statistatkection
occurs by default during the LOAD REPLACE commahal explicitly disable
automatic statistics collection, specify the STATISS NO parameter. Also, during a
LOAD REPLACE operation against a column-organizduld, the column
compression dictionaries are replaced by default.



Online Table Reorganization Enhancements

- Reorganization capabilities enhanced in following ways:

- INPLACE (online) table reorganization now supported for tables that use
adaptive compression.

- CLEANUP OVERFLOWS suboption of INPLACE reorg removes pointer
overflow records but bypasses other row movement processing

Table size will not be reduced

Overflow records may be introduced in compressed tables when rows are updated
db2 REORG TABLE T1 INPLACE CLEANUP OVERFLOWS

Vs
db2 REORG TABLE T1 INPLACE FULL

- Reclaiming extents on insert time clustering (ITC) tables
Consolidates sparsely allocated blocks into a smaller number of blocks
Consolidation is done before empty extents are freed.

- CLASSIC can be specified to indicate offline table reorg processing mode

db2 REORG TABLE T1 CLASSIC ALLOW READ ACCESS USE TE MP1
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CLEANUP OVERFLOWS: An INPLACE CLEANUP OVERFLOWS reorganization travess
the table and searches for pointer or overflow mgxAny record found is converted to a
normal record by the operation. This operation mmps performance for tables that have a
significant number of pointer or overflow recordtie operation does not result in a
reduction of the size of the table.

FULL: The table is reorganized to fill pages while resipgcPCTFREE for the table.
Optionally, when the INDEX clause is specified, rdata is moved within the table to
recluster the data. Overflow records are also caed@¢o normal records as part of this
process. This behavior is the default behavior.

Additional INPLACE options
.-ALLOW WRITE ACCESS-.
—+ e >

-ALLOW READ ACCESS--'

~FULL-. ~-TRUNCATE TA BLE---.
~START--.
+-+ +--+ - +-4--
R +-|
| '-INDEX--index-name-' '-NOTRUNCATE TABLE-'| '-
RESUME-'

-CLEANUP OVERFLOWS-------m-mmmmmmmmmmmeeeeee s '




NOT ENFORCED primary key & unique constraints suppo  rt

Informational constraints help query optimizer to select
optimal data access plans when index access to the data
provides no additional benefit.

If know that data conforms to these constraints, can use
NOT ENFORCED capability to help achieve two goals:
Improve performance, primarily in insert, update, and delete operations
on table
»Reduce space requirements associated with enforcing primary key or
unique constraint
Cannot reference not-enforced primary key constraints in
any enforced referential integrity definitions.

Prior DB2 versions supported not-enforced foreign k eys
and not-enforced check constraints.
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You can create a not-enforced primary key or unigprestraint for either a column-
organized or row-organized table. Unlike an enfdngemary key or unique
constraint, a not-enforced primary key or uniquest@aint does not create an index on
the data.

Specify an informational constraint only if the lialdata is independently known to
conform to the constraint. Because the DB2 databveseger does not enforce
uniqueness for these constraints, if the table datates the not-enforced constraint,
incorrect results can occur. You cannot referemmteenforced primary key constraints
in any enforced referential integrity definitions.



Expression-based indexes improve query performance

- CREATE INDEX statement extension to create index that contains
expression-based key.

- Can create index on data that is not stored in table.

- When create index with expression-based key, results of expression are
stored in index.

- SQL statement that contains predicate that includes expression can benefit
from index whose definition includes expression-based keys. .

- Expression in index useful if query references expression in other ways:
— guery might return that expression in its results
— query might order result set by that expression

- If index created with UNIQUE option, uniqueness enforced against values
stored in index.

— Uniqueness not enforced against original column values

- Create index with expression-based key using upper case of employee's
name and ID:

CREATE INDEX EMP_UPPERNAME ON EMPLOYEE (UPPER(NAMHID)
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Starting with DB2 10.5, you can use an extensiaiméoCREATE INDEX statement to create an
index that contains an expression-based key. Ukisgexpression-based key capability, you
can create an index on data that is not storedabla. WWhen you create an index with an
expression-based key, the results of the express@matored in the index. An SQL statement
that contains a predicate that includes an expmegsin benefit from an index whose
definition includes expression-based keys. Witk fhature, the database manager can
choose from many highly efficient index-based mdthtm access the data and evaluate the
predicate. As a result, performance is improvedjfaries that contain expressions. An
expression in an index is also useful if the quefgrences the expression in other ways. For
example, the query might return that expressidtsiresults, or it might order the result set
by that expression. To benefit from efficient exaion of expressions that are specified at
run time, use an expression-based key, ratherdtiean types of indexes whose keys only
consist of one or more table columns.

Expression-based indexes are best suited when gntiam efficient evaluation of queries that
involve a column expression. Simple index keys timd a concatenation of one or more
specified table columns. Compared to simple indetkesindex key values of expression-
based indexes are not the same as values in tleectslbmns. The values are transformed by
the expressions that you specify. You can creaéntthex with the CREATE INDEX
statement. If an index is created with the UNIQUian, the uniqueness is enforced against
the values that are stored in the index. The umigs®is not enforced against the original
column values.



EXCLUDE NULL KEYS from Indexes

- EXCLUDE NULL KEYS on CREATE INDEX reduces size of
sparse indexes.
- does not insert key into index object when all columns in key are null.

- Can result in improved storage and performance optimization when
do not want queries to access data associated with null keys.

- For unique indexes, enforcement of uniqueness of table data ignores
rows where the index key is null.

INCLUDE NULL KEYS specifies that index entry is created

when all parts of index key contain null value. Default setting.
- Cannot specify EXCLUDE NULL KEYS with following:

- Nickname

- GENERATE KEY USING XMLPATTERN clause

- EXTEND USING clause.
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Starting with DB2 10.5 the new EXCLUDE NULL KEY Satlse can be used on the CREATE INDEX statemerttace the size of
sparse indexes.

An index created with the EXCLUDE NULL KEYS claudees not insert a key into the index object whéthalcolumns in the key
are null. Excluding null keys can result in imprdv&orage and performance optimization for cases@vou do not want

queries to access data associated with null keysutique indexes, the enforcement of the uniqueoktable data ignores
rows where the index key is null.

Unique indexes are indexes that help maintain id&¢grity by ensuring that no two rows of data itable have identical key values.

When you create a unique index for an existingetabith data, values in the columns or expressibasdomprise the index key are
checked for uniqueness. If the table contains mmtsdupllcate key values, the index creation pssdails. When a unique
index is defined for a table, uniqueness is enfbigeenever keys are added or changed within thexirthis enforcement
includes insert, update, load, import, and segrite to name a few. In addition to enforcing th@queness of data values, a
unique index can also be used to improve datavetrperformance during query processing.

Non-unigue indexes are not used to enforce conssran the tables with which they are associatestead, non-unique indexes are
used solely to improve query performance by maiitai a sorted order of data values that are useghéntly.

It is important to understand that there is no ifiggmt difference between a primary key or unidgeg constraint and a unique
index. To implement the concept of primary and uri§ey constraints, the database manager usestanadgion of a unique
index and the NOT NULL constraint. Therefore, urddndexes do not enforce primary key constraintbynselves because
they allow null values. Although null values rem’e’sunknown values, when it comes to indexing, lavalue is treated as
being equal to other null values.

Therefore, if a unique index consists of a singleimn, only one null value is allowed-more than ané value would violate the
unique constraint. Similarly, if a unique index swts of multiple columns, a specific combinatidivalues and nulls can be
used only one time.

INCLUDE NULL KEYS - Specifies that an index entsyéreated when all parts of the index key contaénriull value. This is the
default setting.

EXCLUDE NULL KEYS - Specifies that an index entgyniot created when all parts of the index key darttee null value. When
any part of the index key is not a null value, agheix entry is created. You cannot specify EXCLUDBLN KEYS with the
following syntax elements:

Anickname
The GENERATE KEY USING XMLPATTERN clause
The EXTEND USING clause.



REF: Random Key Indexes

- Some workloads may experience page contention on frequently accessed
index leaf pages

- For example, index key on monotonically incrementing value
Such as timestamp or identity column

- Results in "hot" index leaf page, which is insert point for all new keys being
generated

- Typical example is "order number" column in retail industry schema
- In pureScale may be exacerbated where pages shared across members

- Hot index page gets reclaimed/negotiated over and over again between
those members (routed through CF)

- Random key indexes address this issue

[ CREATE INDEX IX1 ON TAB1 (ORDER_NUM RANDOM) ]
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With some workloads, it is possible that high inékey page contention can impact the performandhetvorkload being
done. This can happen when an index is orderedmornatonically incrementing value, such as a secgi@amber, a
timestamp, or some other user-specified monotdgigaireasing value. An example of this is a schassociated with
order processing, where there is a unique ordebeumhat is constantly being generated and assigned

With such an index defined, every time that a t@atien inserts a row into the table, it is genagthe highest value seen
for that column so far and it must be placed inl#is¢ index leaf page. For DB2 in general (pureSoalnon-pureScale)
this can result in page contention if multiple insere occurring concurrently. As well, for puratcspecifically, if the
application is being executed on multiple membergarrently then that means that everybody is gtingant to put
their index key value into the same high key intd&f page. The result of this is that the indexX peye is going to
bounce back and forth between members using theegsmf page reclaim/negotiation. This can be guitexpensive
operation as a page reclaim involves flushing dlgebuffer to disk on the member where the latestion of the page
currently resides and then the page is sent fratnntiember to the GBP on the CF. The page is thiedpiiom the GBP
to the member that is requesting it. If this is eoepeatedly then it can have a serious impacedionmance.

To resolve this, a new index order of RANDOM carspecified. This means that instead of index kdyesbeing sorted
in a strictly ascending or descending order, yaule@e them sorted in a random fashion. That misatpart of the
key that gets generated is a random value andespldlcement of the key can occur randomly acrdsd tle leaf pages
in the index. By doing this, there is no longert thage contention taking place on the last leakpadhe index. The
next slide will show an example of this.

There were previously some methods that could h@amd to work around this, such as caching seqaombers or
inserting a member number into the index key, bistshould be an easier solution for most custoruedsit all gets
handled automatically by DB2.



REF: Random Key Indexes reduce index leaf page contention

+ Random key indexes allow you to randomize ORDER_NUM ASC

placement of index key values
i i i Hot
- Spreads out contention of index high key [ page
1082 | 1083 | | 1084 | 1085
- Loss of order, so range queries become full
index scans
- Extra sort may be required for ORDER BY  New order applications
(running on diff. members)

ORDER_NUM BETWEEN 1080 AND
1090 ORDER_NUM RANDOM

+ Index supports equality lookups
I

(ORDER_NUM = 1083) |

CREATE INDEX IX1 ON TAB1 ] 1087 | 1082 | (1084 | 1085 | {1083 | 1086

(INT ORDER NUM RANDOM)
New order applications (running
on different members) .
o2

As mentioned on the previous slide, by creating a RANDOM index you end up randomizing the index
keys and therefore the placement of the keys within the index leaf pages. By doing this, there is no
longer that contention on the last leaf page in the index.

Note, however, that this does not come without any cost. Because the key values are located in random
locations within the index leaf pages, it is not possible to perform range queries (for example:
ORDER_NUM BETWEEN 1080 AND 1090). Therefore, what could have been done previously
with a simple scan of a portion of the index results in full index scans. Therefore, random indexes
are best suited for situations where point queries are being made (for example: ORDER _NUM =
1082).

A similar solution to this exists for DB2 for z/OS

Note: A range predicate or IS NOT NULL predicate on the random column of an index cannot be used
as a start-stop predicate for that index. Only equality predicates on the random column of an index
can be used in a start-stop predicate. However, the random index can still be chosen to satisfy the
query by doing a full index scan. The random index can also be chosen to satisfy the query by using
jumpscan with the random column treated as a gap.



REF: Random Key Indexes: Implementation Details

- Extra hidden key part added into internal index definition
- 2 bytes in size
- Contains hash value of real index key column

- Example

CREATE TABLE T1(C1 INT NOT NULL, C2 INT NOT NULL,
C3 CHAR(10) NOT NULL)

CREATE INDEX 11(C1 RANDOM, C2 ASC, C3 ASC)

INSERT INTO T1 VALUES (100, 123, 'Holly")

| Inde%

Size 2 bytes 4 bytes 4 bytes 10 bytes
Value | 0xB3D1 100 123 'Holly'

o7

The approach taken to implement these indexesmesmply randomize the key part itself (e.g. the
order number column) and insert the randomizedevelto the index. Instead, the approach taken
creates a new, internal, hash key part in the irfidegach column defined with RANDOM ordering.
This hash key part is defined internally as a NQJLN SMALLINT (2 bytes) ASCENDING and
precedes each random column key part in the indexvalue of the random column is hashed into
a 2-byte value which is stored in this internal peyt.

In the example shown, an index is created withettkey parts, the first column of which (C1) is defi
to have random ordering. In the internal indexm&én we place the hidden key part column prior
to C1. Contained within the hidden key value ishhshed value of the corresponding column's key

value.



Large row size support

- Row size support extended allowing to create table where row length can exceed
maximum record length for page size of table space

- EXTENDED ROW _ SZ=ENABLE db cfg parameter must be set
- Migrate tables that have row sizes exceeding 32K
- Improve performance where majority of data rows can fit on smaller page
- Create tables with more VARCHAR or VARGRAPHIC columns
Maximum number of columns is not changing
Ability to exceed maximum record length for page size allows for more columns
- After upgrade, alter existing tables to take advantage of extended row size support.
CREATE TABLE T1 (C1 INT, C2 VARCHAR(3995)) in TS1

- Table space TS1 has 4K page size and T1 created without need to
store any data out of row because its byte count is 4005.

ALTER TABLE T1 ADD C3 CLOB(1M)

- Byte count for T1 now exceeds maximum record length,
but ALTER TABLE successful if EXTENDED_ROW_SZ=ENABLE.

- Row data that exceeds maximum row length moves subset of VARCHAR or
VARGRAPHIC data out of row and stores as LOB data

- data access might be slower because additional I/O resources might be
required to fetch, insert, or update the LOB data
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Starting with DB2 10.5 row size support is extend#dwing you to create a table where its row
length can exceed the maximum record length foptge size of the table space.

Rows of table data are organized into blocks caleges which can be four sizes: 4, 8, 16, and
32 kilobytes. All tables created within a table @paf a particular size have a matching page
size. In previous releases, the maximum numbeyiafsballowed in a table row was
dependant on the page size of the table spaceatdaypt to create a table whose row length
exceeded the maximum record length for the pageveimild result in an error (SQLSTATE
54010). For example, in previous releases thevatlg table could not be created in a 4K
page size table space because of its large ronlCSEATE TABLE T1 (C1 INTEGER, C2
VARCHAR(5000))By extending row size support to alléor the creation of tables
containing large rows that exceed the maximum cetmrgth for the page size of the table
space, the table T1 can be created in a 4K pagdahie space.

When extended row_szisset to ENABLE, extended row sizeis enabled. During an INSERT
or DELETE table operation, row data that exceeds the maximum row length moves a
subset of VARCHAR or VARGRAPH I C data out of the row and storesit as LOB data.
Whilethe dataisin LOB format, data access might be slower because additional 1/0
resources might be required to fetch, insert, or update the LOB data.

For further details see:
http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/tafgiom.ibm.db2.luw.admin.dbobj.doc/doc

/c0061057.htrh



New Database and Instance monitoring functions

- MON_GET DATABASE , MON_GET DATABASE_DETAILS

- Returns database statistics previously only available using
DATABASE snapshot monitoring

- Determine activation time, activation state, total connections, and

connection high water mark for current database:
SELECT DB_CONN_TIME, DB_ACTIVATION_STATE, TOTAL_CON S,

CONNECTIONS_TOP FROM TABLE (MON_GET_DATABASE(-2));

- MON_GET_INSTANCE

- Returns DB2 instance level information previously only available
using DATABASE MANAGER snapshot monitoring

- Determine start time and total number of current connections:
SELECT DB2START_TIME, TOTAL_CONNECTIONS

FROM TABLE (MON_GET_INSTANCE(-2));
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on

The MON_GET_DATABASE table function returns databéessel information within
the monitor infrastructure.

The MON_GET_DATABASE_DETAILS table function retries database information
metrics in an XML document. The schema for the Xéidicument that is returned in
the DETAILS column is available in the file sqllibisc/DB2MonRoutines.xsd.
Further details can be found in the file sqllib/oidB2MonCommon.xsd.

The MON_GET_INSTANCE table function returns DB2tarsce level information
within the monitor infrastructure.



New active utility monitoring - MON GET UTILITY

SELECT UTILITY_ID, UTILITY_START_TIME, UTILITY_TYPE,

VARCHAR(OBJECT_SCHEMA,12) AS SCHEMA,
VARCHAR(OBJECT_NAME,20) AS OBJECT_NAME,

SUBSTR(UTILITY_DETAIL,1,200) AS CMD
FROM TABLE(MON _GET UTILITY(-1)) AS T1

UTILITY_ID UTILITY_START_TIME UTILITY_TYPE SCHEMA OBJECT_NAME
2 2013-06-25-14.02.22.325849 LOAD TEST2 ACCT
CMD
[LOADID: 21.2013-06-25-14.02.22.266904.0 (6;8)] [*L OCAL.inst20.130625175129] OFFLINE LOAD DEL

AUTOMATIC INDEXING REPLACE COPY NO TEST2 .ACCT

1 record(s) selected.

- SNAPUTIL administrative view and SNAP_GET_UTIL table function deprecated.
- Alternative to db2 list utilities show detail and d b2pd -util
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The MON_GET_UTILITY table function returns inforniah about utilities currently
running on the database.

One of the following authorizations is required:
: EXECUTE privilege on the routine
DATAACCESS authority
DBADM authority
SQLADM authority

Important: The SNAPUTIL administrative view and the SNAP_GBETIL table
function are deprecated and have been replacdteiON_GET_UTILITY table
function.



DISCONTINUED SQL administrative routines and views (1)
UPGRADE DATABASE command drops discontinued administrat ive

routines and marks dependent objects inoperative or invalid.
Discontinued in V10.5 Replacement View/Routine
SNAPSHOT_APPL MON_GET_CONNECTION
SNAPSHOT_BP MON_GET_BUFFERPOOL

SNAPSHOT_DATABASE

SNAPSHOT_DYN_SQL MON_GET_PKG_CACHE_STMT

MON_GET DATABASE
MON_GET_TRANSACTION_LOG

SNAPSHOT_FILEW SNAP_WRITE_FILE
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A number of SQL administrative routines are disourgd in Version 10.5. You must use the replacenmmrtines. The following
shows the SQL administrative routines that areaiSnued, their replacement routines or views, nedversion when the
replacement views or routines became available:

Discontinued SNAPSHOT_AGENT table function replaeéth MON_GET_AGENT table function and
MON_GET_CONNECTION table function in Version 10.8d29.7.

Discontinued SNAPSHOT_APPL table function replaaétth MON_GET_CONNECTION table function and
MON_GET_UNIT_OF_WORK table function in Version 9.7.

Discontinued SNAPSHOT_APPL_INFO table function eggld with MON_GET_CONNECTION table function and
MON_GET_UNIT_OF_WORK table function in Version 9.7.

Discontinued SNAPSHOT_BP table function replaceth MON_GET_BUFFERPOOL table function in Version 9.7
9Di$continued SNAPSHOT_CONTAINER table function eeggd with MON_GET_CONTAINER table function in Vessi

Discontinued SNAPSHOT_DATABASE table function reggd with MON_GET_DATABASE table function and
MON_GET_TRANSACTION_LOG table function in Versiof.b.

Discontinued SNAPSHOT_DBM table function replacathiON_GET_INSTANCE table function in Version 10.5
Discontigued SNAPSHOT_DYN_SQL table function regldevith MON_GET_PKG_CACHE_STMT table function in
Version 9.7.

Discontinued SNAPSHOT_FCM table function replacethWION_GET_FCM table function in Version 9.7 Fiadk 2.
Discontinued SNAPSHOT_FCMNODE table function reptavith MON_GET_FCM_CONNECTION_LIST table
function in Version 9.7 Fix Pack 2.

Discontinued SNAPSHOT_FILEW procedure replaced 8NAP_WRITE_FILE procedure in Version 9.1.
Discontinued SNAPSHOT_LOCK table function replagéth MON_GET_APPL_LOCKWAIT table function,
MON_GET_LOCKS table function, MON_FORMAT_LOCK_NAMfable function in Version 9.7 Fix Pack 1.
Discontinued SNAPSHOT_LOCKWAIT table function repdal with MON_GET_APPL_LOCKWAIT table function,
MON_GET_LOCKS table function, and MON_FORMAT_LOCKANIE table function in Version 9.7 Fix Pack 1.
Discontigued SNAPSHOT_QUIESCERS table functionaeptl with SNAP_GET_TBSP_QUIESCER table function in
Version 9.1.

gifcontinued SNAPSHOT_RANGES table function repthaéth SNAP_GET_TBSP_RANGE table function in Versio



Student Notes: For Reference Only
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Discontinued SNAPSHOT_STATEMENT table function eeq@d with
MON_GET_ACTIVITY table function and MON_CURRENT_SQL
administrative view in Version 10.5 and Version BiX Pack 1.
Discontinued SNAPSHOT_SUBSECT table function repthwith
SNAP_GET_SUBSECTION table function in Version 9.1.
Discontinued SNAPSHOT_SWITCHES table function repthwith
SNAP_GET_SWITCHES table function in Version 9.1.
Discontinued SNAPSHOT_TABLE table function replaeéth
MON_GET_TABLE table function in Version 9.7.

Discontinued SNAPSHOT_TBREORG table function repthwith
MON_GET_UTILITY table function and SNAP_GET_TAB_RR® table
function in Version 10.5 and Version 9.1.

Discontinued SNAPSHOT_TBS table function replaceéith w
MON_GET_TABLESPACE table function in Version 9.7.
Discontinued SNAPSHOT_TBS_CFG table function repthwith
MON_GET_TABLESPACE table function and
MON_GET_REBALANCE_STATUS table function in Versi@?7 and Version
10.1.

Discontinued SNAPSHOT_UTIL table function replaeeith
MON_GET_UTILITY table function in Version 10.5.

Discontinued SNAPSHOT_UTIL_PROG table function esgd with
SNAPUTIL_PROGRESS administrative view and
SNAP_GET_UTIL_PROGRESS table function in Versioh. 9.



DISCONTINUED SQL administrative routines and views  (2)

Discontinued in V10.5 Replacement View/Routine

SNAPSHOT_QUIESCERS SNAP GET TBSP QUIESCER

SNAPSHOT_SUBSECT SNAP_GET_SUBSECTION
SNAPSHOT_TABLE MON_GET_TABLE
TAB_REORG MON_GET_TABLESPACE

SNAPSHOT_UTIL_PROGRESS SNAPSHOT UTIL PROGRESS,
SNAP_GET _UTIL"PROGRESS
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Modify all user-defined objects that are dependenthe discontinued routines. Re-
create these objects using the replacement routingsws indicated. If you upgrade
a database that has dependent objects, the UPGRNDEBASE command drops
the dingntinued administrative routines and mérksdependent objects inoperative
or invalid.

Modify all your applications and scripts and remailereferences to these routines or use
the replacement routines or views indicated.

Discontinued SNAPSHOT_LOCK table function replageth
MON_GET_APPL_LOCKWAIT table function, MON_GET_LOCK&ble
function, MON_FORMAT_LOCK_NAME table function in Yeion 9.7 Fix Pack
1.

Discontinued SNAPSHOT_LOCKWAIT table function regda with
MON_GET_APPL_LOCKWAIT table function, MON_GET_LOCK&ble
funclzion, and MON_FORMAT_LOCK_NAME table function Version 9.7 Fix
Pack 1.

Discontinued SNAPSHOT_QUIESCERS table functionaegtl with
SNAP_GET_TBSP_QUIESCER table function in Versiah 9.

Discontinued SNAPSHOT_RANGES table function repthadth
SNAP_GET_TBSP_RANGE table function in Version 9.1.

Discontinued SNAPSHOT_STATEMENT table function eeged with
MON_GET_ACTIVITY table function and MON_CURRENT_SQL
administrative view in Version 10.5 and Version BiX Pack 1.

Discontinued SNAPSHOT_SUBSECT table function repthwith
SNAP_GET_SUBSECTION table function in Version 9.1.

Discontinued SNAPSHOT_SWITCHES table function repthwith
SNAP_GET_SWITCHES table function in Version 9.1.
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Discontinued SNAPSHOT_TABLE table function replaeéth
MON_GET_TABLE table function in Version 9.7.

Discontinued SNAPSHOT_TBREORG table function repthwith
MON_GET_UTILITY table function and SNAP_GET_TAB_RR® table
function in Version 10.5 and Version 9.1.

Discontinued SNAPSHOT_TBS table function replaceéith w
MON_GET_TABLESPACE table function in Version 9.7.

Discontinued SNAPSHOT_TBS_CFG table function repthwith
MON_GET_TABLESPACE table function and
MON_GET_REBALANCE_STATUS table function in Versi@?7 and Version
10.1.

Discontinued SNAPSHOT_UTIL table function replaseith
MON_GET_UTILITY table function in Version 10.5.

Discontinued SNAPSHOT_UTIL_PROG table function esgld with
SNAPUTIL_PROGRESS administrative view and
SNAP_GET_UTIL_PROGRESS table function in Versioh. 9.



Deprecated SQL administrative routines and views (1 )

Discontinued in V10.5 Replacement View/Routine

APPLICATIONS MON_GET_CONNECTION

CONTAINER_UTILIZATION MON_GET_CONTAINER

SNAPAGENT, SNAP_GET_AGENT MON GET CONNECTION, MON GET AGENT

SNAP GET B PART  SNAPBP_PART, MON_GET_BUFFERPOOL

SNAPDB, SNAP_GET_DB MON_GET_DATABASE

Expanded support is provided for the existing adstriative routines and views by replacing them wighw, more comprehensive
routines or views. Starting with 10.1, routineshwiersion-suffixed names were deprecated. The nafrtee routines do not
have a version suffix so that the names remainistams across releases. The replacement routiribswtia version-suffix
might include modifications such as: columns adoledemoved, new data types for existing columnsiew values for existing
columns. Use good practices when issuing quen@@nadmmlstratlve routines to minimize the impfot changes to these
routines.

Deprecated APPL_PERFORMANCE administrative vievetrRve percentage of rows selected for an appicaeplaced
with MON_CONNECTION_SUMMARY - Retrieve metrics fail connections.

Deprecated APPLICATIONS administrative view - Retg connected database application informatioracegl with
MON_GET_CONNECTION table function - Get connectiostrics.

Deprecated BP_HITRATIO administrative view - Retéebufferpool hit ratio information replaced with
MON_BP_UTILIZATION administrative view - Retrieveetrics for bufferpools.

Deprecated BP_READ_|O administrative view - Regi@ufferpool read performance information replawéti
MON_BP_UTILIZATION administrative view - Retrieveetrics for bufferpools

Deprecated BP_WRITE_IO administrative view - Refibufferpool write performance information replaeeth
MON_BP_UTILIZATION administrative view - Retrieveetrics for bufferpools.

Deprecated CONTAINER_UTILIZATION administrative vie- Retrieve table space container and utilizatidarmation
replaced with MON_GET_CONTAINER table function -tGable space container metrics

Deprecated LOG_UTILIZATION administrative view - Reve log utilization information replaced with
MON_TRANSACTION_LOG_UTILIZATION administrative view Retrieve log utilization information.

Deprecated LONG_RUNNING_SQL administrative viewlaged with MON_CURRENT_SQL - Retrieve key metrios f
all activities on all members.

Deprecated SNAP_WRITE_FILE procedure — not avadlabl

Deprecated SNAPAGENT administrative view and SNABTGAGENT table function - Retrieve agent logicatalgroup
application snapshot information replaced with M@YET_CONNECTION table function - Get connection rustand
MON_GET_AGENT table function - List agents runninga service class.

Deprecated SNAPAPPL administrative view and SNAPT GEPPL table function - Retrieve appl logical dgtaup
snapshot information replaced with MON_GET_CONNEONItable function - Get connection metrics.

Deprecated SNAPAPPL_INFO administrative view andABNGET_APPL_INFO table function - Retrieve apploinf
logical data group snapshot information replacettt MON_GET_CONNECTION table function - Get conneatimetrics.
Deprecated SNAPBP administrative view and SNAP_GE T table function - Retrieve bufferpool logical gposnapshot
information replaced with MON_GET_BUFFERPOOL tafuaction - Get buffer pool metrics.

Deprecated SNAPBP_PART adminisirative view and SNBET_BP_PART table function - Retrieve bufferpoadainfo
logical data group snapshot information replacetth WON_GET_BUFFERPOOL table function - Get buff@opmetrics.
Deprecated SNAPCONTAINER administrative view andd®NGET_CONTAINER table function - Retrieve
tablespace_container logical data group snapsfatiation replaced with MON_GET_CONTAINER table @tion - Get
table space container metrics.

Deprecated SNAPDB administrative view and SNAP_GBB table function - Retrieve snapshot informaticont the
dbase logical group replaced with MON_GET_DATABA®IBIe function - Get database level information.
Deprecated SNAPDBM administrative view and SNAP_GBBM table function - Retrieve the dbm logical gping
snapshot information replaced with MON_GET_INSTAN®@Ele function - Get instance level information.



Deprecated SQL administrative routines and views (2 )

Discontinued in V10.5 Replacement View/Routine

SNAPDETAILLOG MON_GET_TRANSACTION_LOG

SNAP_GET DETAILLOG

SNAPSTMT, SNAP_GET_TBSP MON_GET_TABLESPACE

SNAPTBSP_PART, MON_GET_TABLESPACE
SNAP_GET_TBSP PART
TBSP_UTILIZATION MON_TBSP_UTILIZATION
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Deprecated SNAPFCM administrative view and SNAP_GEIM table function -
Retrieve the fcm logical data group snapshot inédirom replaced with MON_GET_FCM
- Get FCM metrics.

Deprecated SNAPDETAILLOG administrative view and/AN GET_DETAILLOG table
function - Retrieve shapshot information from tetail_log logical data group replaced
with MON_GET_TRANSACTION_LOG table function - Getd information.
Deprecated SNAPFCM_PART administrative view and 8NGET_FCM_PART table
function - Retrieve the fcm_node logical data greappshot information replaced with
MON_GET_FCM - Get FCM metrics.

Deprecated SNAPSTMT administrative view and SNAPTGETMT table function -
Retrieve statement snapshot information replacéld MON_CURRENT_SQL - Retrieve
key metrics for all activities on all members an®@N_GET_CONNECTION table
function - Get connection metrics.

Deprecated SNAPTBSP administrative view and SNAPT GBSP table function -
Retrieve table space logical data group snapshatmation replaced with
MON_GET_TABLESPACE table function - Get table spaustrics.

Deprecated SNAPTBSP_PART administrative view andBNGET_TBSP_PART table
function - Retrieve tablespace_nodeinfo logicahdgbup snapshot information replaced
with MON_GET_TABLESPACE table function - Get talslpace metrics.

Deprecated SNAPUTIL administrative view and SNAP TGHTIL table function -
Retrieve utility_info logical data group snapshdrmation replaced with
MON_GET_UTILITY table function - Get utilities rummg on the database.

Deprecated TBSP_UTILIZATION administrative view efReve table space
configuration and utilization information replaceith MON_TBSP_UTILIZATION -
Retrieve monitoring metrics for all table spaced alh database partitions.



Administrative Views and Routines Changes in DB2 10  .5.

- New columns, changed descriptions, changed column d ata types, and increased column lengths
- ADMINTABINFO and ADMIN_GET_TAB_INFO
- ENV_SYS_INFO
- MON_BP_UTILIZATION
- MON_CONNECTION_SUMMARY
- MON_CURRENT_SQL
- MON_DB_SUMMARY
- MON_FORMAT_XML_COMPONENT_TIMES_BY_ROW
- MON_FORMAT_XML_METRICS_BY_ROW
- MON_FORMAT_XML_TIMES_BY_ROW
- MON_GET_APPL_LOCKWAIT
- MON_GET_BUFFERPOOL
- MON_GET_CONNECTION
- MON_GET_CONNECTION_DETAILS
- MON_GET_PKG_CACHE_STMT
- MON_GET_SERVICE_SUBCLASS
- MON_GET_SERVERLIST
- MON_GET_TABLE
- MON_GET_TABLESPACE
- MON_GET_TABLE_USAGE_LIST
- MON_TBSP_UTILIZATION
- MON_GET_UNIT_OF_WORK
- MON_GET_UNIT_OF_WORK_DETAILS
- MON_GET_WORKLOAD
- MON_GET_WORKLOAD_DETAILS
- MON_WORKLOAD_SUMMARY 97

The above administrative views and routines haaagéd in DB2 10.5. Most
modifications consist of new columns, new valués\nged column data types, and
increased column lengths.

Review the list of the deprecated administratiugirees and their replacement routines
or views to determine additional changes that migipact your applications and
scripts.

http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/tofjgiom.ibm.db2.luw.sql.rtn.doc/doc/r
0023171.html



New Routines and Views in DB2 10.5

- New_monitor routines and views:
- MON_CAPTURE_ACTIVITY_IN_PROGRESS procedure
- MON_COLLECT_STATS procedure
- MON_GET_ACTIVITY table function
- MON_GET_AGENT table function
- MON_GET_DATABASE table function
- MON_GET_DATABASE_DETAILS table function
- MON_GET_INSTANCE table function
- MON_GET_QUEUE_STATS table function
- MON_GET_SERVICE_SUBCLASS_STATS table function
- MON_GET_SERVICE_SUPERCLASS_STATS table function
- MON_GET_UTILITY table function
- MON_GET_WORKLOAD_STATS table function
- MON_GET_WORK_ACTION_SET_STATS table function
- MON_TRANSACTION_LOG_UTILIZATION administrative view

- New environment routines:
- ENV_GET _DB2_EDU_SYSTEM_RESOURCES table function
- ENV_GET_INSTANCE_CODE_LEVELS table function

- New workload management routines:
- WLM_ALTER_MEMBER_SUBSET procedure
- WLM_CREATE_MEMBER_SUBSET procedure
- WLM_DROP_MEMBER_SUBSET procedure
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Adjust your applications to the changes in exissggtem catalog objects such as new
columns, or modified data type in columns. Alsaytstising new system catalog
objects that provide more comprehensive views otimes, or access to information
about new functionality.

To minimize the impact of changes to built-in roes and views, review Best practices
for calling built-in routines and views in applicats.

http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/tojsiom.ibm.db2.luw.sql.rtn.doc/doc/c
0056435.html

For a list of the data dictionary-compatible viease Data dictionary-compatible views
at:

http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/tofgom.ibm.db2.luw.wn.doc/doc/i005
8717.html



System Catalog Views — New and Changed

- N

- N

ew System Catalog Views

SYSCAT.MEMBERSUBSETATTRS
SYSCAT.MEMBERSUBSETMEMBERS
SYSCAT.MEMBERSUBSETS

w columns, changed descriptions, changed column d ata types, and increased column lengths

SYSCAT.ATTRIBUTES catalog view
SYSCAT.CHECKS catalog view
SYSCAT.COLUMNS catalog view
SYSCAT.CONTROLS catalog view
SYSCAT.DATATYPES catalog view
SYSCAT.INDEXCOLUSE catalog view
SYSCAT.INDEXES catalog view
SYSCAT.PACKAGES catalog view
SYSCAT.ROUTINEPARMS catalog view
SYSCAT.ROUTINES
SYSCAT.ROWFIELDS
SYSCAT.SERVICECLASSES
SYSCAT.STOGROUPS
SYSCAT.TABDEP
SYSCAT.TABLES-new column called TABLEORG indicates table organization.
SYSCAT.TABLESPACES
SYSCAT.TRIGGERS
SYSCAT.VARIABLES
SYSCAT.VIEWS
SYSSTAT.COLUMNS
SYSSTAT.INDEXES
SYSSTAT.TABLES
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To support new features in DB2 Version 10.5, datalzatalog objects such as system
catalog views, built-in functions and global vated) built-in administrative routines
and views have been added and modified.

Most modifications to catalog views consist of neMumns, changed descriptions,
changed column data types, and increased colungthien



REF: DB2 10.5 Deprecated Functionality — Raw Logs

- Use of raw devices for database logging has been deprecated
since DB2 9.1 and will be removed in a future release.

- Using file system with non-buffered I/O capabilities enabled,

such as Concurrent I/O (CIO) or Direct I/0 (DIO),
yields performance comparable to raw devices.

- Change newlogpath to file system directory:
db2 UPDATE DATABASE CONFIGURATION
USING newlogpath /disk2/newlogdir

- Change does not become effective until database in
consistent state and all users are disconnected from database.

- Database manager moves logs to new location after first user
connects to database.
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You should be aware of functionality that is depted or discontinued in DB2 10.5 that
can affect the upgrade of your DB2 server. Alsaj $bould be aware of the DB2
products that are no longer supported because dpfmam these products to DB2
10.5 is unsupported. To deal with these functietpahanges, you must perform
additional tasks before or after upgrade. The altist’describes changes that are not
included in the pre-upgrade and post-upgrade task3B2 servers.

If you are upgrading from DB2 V10.5 versions, youstalso review the changes made
in DB2 Version 10.1 or Version 9.7 that might impgour environment after
upgrading to DB2 Version 10.5. Review the followtogic to learn about additional
possible impacts on the upgrade of your DB2 server:

Deprecated or discontinued functionality in DB24fen 10.1 for upgrade from DB2
Version 10.1.

http://publib.boulder.ibm.com/infocenter/db2luw/v10r1/topic/com.ibm.db2.luw.qb.u
pgrade.doc/doc/c0022309.html

Deprecated or discontinued functionality in DB23dfen 9.7 for upgrade from DB2
Version 9.7.

http://publib.boulder.ibm.com/infocenter/db2luw/v9r 7/topic/com.ibm.db2.luw.qgb.u
pgrade.doc/doc/c0022309.html



REF: Snapshot Backup Scripts

- Allows for integrated snapshot backup capabilities
for storage devices not supported by
DB2 Advanced Copy Services (ACS) !

- Works with pureScale

- Custom script implements the DB2 ACS API
- Users or storage vendors can write their own scripts

- Write operations to database are automatically suspended
and resumed by DB2 during backup process

- Benefits include
- Wider storage support
- Avoids need for manual snapshot backup process in pureScale

+ Manually running SET WRITE SUSPEND, SET WRITE RESUME, db2inidb, and
storage vendor commands can be error prone

- History file record is generated

BACKUP DATABASE PRODDATA USE SNAPSHOT SCRIPT '/scripts/snapshot.sh'

RESTORE DATABASE PRODDATA USE SNAPSHOT SCRIPT '/scripts/snapshot.sh'
TAKEN AT 20130614120000

If you were performing a snapshot operation in DB2 10.1, you either had to use storage
hardware that provided a vendor library that supported the DB2 ACS API (for non-pureScale
only), or you had to write your own script -- which included having to suspend and resume
writes to the database and call the underlying storage commands to take the snapshot. There
are some drawbacks to writing a script like this. For instance, they can be difficult and error-
prone to write, especially in regards to suspending and resuming database operations. Also,
they do not generate a history file entry, so you cannot monitor the progress and success of
the snapshot operation.

In DB2 10.5, these trade-offs have been eliminated. The DB2 ACS API is now wrapped in the
library for DB2 ACS. The library invokes a custom script to perform the snapshot operation.
DB?2 takes over the error-prone actions like issuing the SET WRITE SUSPEND, SET
WRITE RESUME, and db2inidb commands at the correct time. At the same time, because
the DB2 ACS API is being used as part of a true DB2 backup operation, an entry is made in
the recovery history file for every snapshot operation, allowing you to monitor successful
and unsuccessful backups.

We document the API requirements within the Information Center and it is possible for DB2
users to write their own scripts. However, it is suggested that people reach out to their
storage vendor to have them write and provide a script instead.



REF: Upgrading to a new DB2 10.5 Server (1)

Perform a full offline database backup of your existing databases

If database backups performed recently, can perform incremental offline database backup
instead.

Log on to new DB2 server as root on Linux and UNIX or user with Local Administrator authority
on Windows.

Install DB2 10.5 on new DB2 server.
- Create DB2 10.5 instances on new DB2 server by running db2icrt .
If similar resources, restore DBM CFG values for each instance.
- Transfer pre-DB2 10.5 backup files for all databases want to upgrade to new server.

- Upgrade database using RESTORE DATABASE:
db2 RESTORE DATABASE sample FROM /db2/backups

If performed incremental offline database backup before upgrade, must have access to most
recent full offline database backup and incremental offline database backup and use automatic
incremental restore to upgrade database.

- manual incremental restore will fail because each RESTORE DATABASE ‘
tries to upgrade database before database is completely recovered.

db2 RESTORE DATABASE sample INCREMENTAL AUTOMATIC
TAKEN AT timestamp WITHOUT PROMPTING

In partitioned database, must execute RESTORE DATABASE on all database partitions
starting with catalog partition first.
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If you want to upgrade to a new DB2 10.5 servegreate your instances and then upgrade your
databases by restoring a pre-DB2 10.5 databasea&ker restoring the database backup,
the RESTORE DATABASE command automatically runsWtRGRADE DATABASE
command. A database backup from one platform faagity only be restored on any system
within the same platform family. For Windows opémgtsystems, you can restore a database
that was created on DB2 10.1 on a DB2 10.5 datatyatem. For Linux and UNIX operating
systems, as long as the endianness (big endidttie@ehdian) of the backup and restore
platforms is the same, you can restore backupsambag produced on down level versions.
The target system must have the same (or latesjoreof the DB2 database product as the
source system. You cannot restore a backup thatmeased on one version of the database
product to a system that is running an earlierigarsf the database product. For example,
you can restore a DB2 10.1 on a DB2 10.5 databesers, but you cannot restore a DB2
10.5 backup on a DB2 10.1 database system. Databafiguration parameters are set to
their defaults if the values in the backup are idetsf the allowable range for the
environment in which the database is being restored

You can restore a database from a backup imagevisataken on a 32-bit level into a 64-bit
level, but not vice versa. The DB2 backup and restiilities should be used to back up and
restore your databases. Moving a file set fromrmaehine to another is not recommended as
this can compromise the integrity of the databhssituations where certain backup and
restore combinations are not allowed, you can niablkes between DB2 databases using
other methods:

The db2move command
The export command followed by the import or thed@ommand



REF: Upgrading to a new DB2 10.5 Server (2)

If log file size is still not large enough, the following error is returned:

- SQL1704N Database upgrade failed. Reason code "3".
You must increase the log file size and attempt to upgrade the database again.

- After database upgrade completed, reset size of log files to pre-upgrade values.

Optional: Configure new server to use new resources available to calculate buffer pool sizes, and DBM and
DB CFG values. Run command to display only recommended values:

db2 CONNECT TO sampledb2 AUTOCONFIGURE
USING MEM_PERCENT 80 WORKLOAD_TYPE complex
NUM_STMTS 1 TPM 73 ADMIN_PRIORITY performance |IS_POPULATED YES
NUM_REMOTE_APPS 15 ISOLATION CS APPLY NONE;

If choose not to run and apply, manually configure DB2 server to use new resources.
Restore any external routines that backed up in pre-upgrade tasks.
Verify database upgrade successful. Connect to upgraded databases and issue query:
cd samplefile-dir-clp

db2 connect to sample

db2 -tvf testdata.db2
where samplefile-dir-clp is DB2DIR/samples/clp on Linux and UNIX and  DB2DIR\samples\clp on

Windows, DB2DIR represents the location specified
during DB210.1 installation, and sample is database name.

After upgrading DB2 server, perform recommended post-upgrade tasks such as resetting diagnostic error
level, adjusting log space size, and rebinding packages. In addition, verify that upgrade of DB2 server was
successtul.
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If you want to upgrade to a new DB2 10.5 servecreate your instances and then
upgrade your databases by restoring a pre-DB2ddidbase backup. After restoring
the database backup, the RESTORE DATABASE commatahatically runs the
UPGRADE DATABASE command.



REF: Upgrading server using online backups from pre vious release

Perform this task only under the following conditions:
- If cannot upgrade existing instances and databases.

- If did not perform full offline database backups recently or incremental offline database
backups as indicated in Pre-upgrade tasks for DB2 servers.

- Transfer pre-DB2 10.5 online database backup files for all databases that want to upgrade to
DB2 server.

If have DB2 copy with same version as online database backups, install DB2 copy of same
version. If performed online database backups from DB2 10.1 copy, must have DB2 10.1 copy
installed on DB2 server.

If do not have instance running on DB2 copy with same version as online backups, create
instance under DB2 copy.

- As SYSADM, rebuild databases by:
RESTORE DB db-name REBUILD WITH ALL TABLESPACES IN DATABASE
TAKEN AT timestamp-backup ;
ROLLFORWARD DB db-name TO END OF LOGS AND STOP;

- Can choose to rebuild database with just subset of table spaces, but must drop all table
spaces in restore pending state after issue ROLLFORWARD DATABASE.

- Verify databases that rebuild are in consistent state by issuing GET DB CFG:
GET DB CFG FOR sample | FIND "consistent* 104

You can rebuild your database on a previous relepsising online database backups
from the same release and then upgrade to DB2 10.5.

Before upgrading your DB2 server, ensure that yarethroot access on Linux and UNIX
operating systems or Local Administrator authooimp\Windows. All necessary full or
incremental online pre-DB2 10.5 database backugswf databases so that you can
rebuild your databases by using these online backup

Perform this task only under the following conditso
If you cannot upgrade the existing instances amabdases.
If you did not perform fulbffline database backups recently or incremeoftihe
database backups as indicated in Pre-upgradeftadR82 servers.



REF: Post-upgrade tasks for DB2 servers (1)

- If reset diaglevel to 3 or higher as recommended in pre-upgrade tasks, reset to
value before upgrade.

- Existing pre-DB2 10.5 tables with row compression enabled have classic row
compression enabled. If want to use adaptive compression, alter tables.

- If changed log space setting as recommended in pre-upgrade tasks, reset logfilsiz,
logprimary, and logsecond to pre-upgrade values.

- Ensure existing libraries for external routines remain on original location before
upgrade.

- Activate database to start database and all necessary database services.

- Automatic storage table spaces inherit media attribute values, including overhead,
device read rate and data tag attributes, from the storage group it is using by
default. After upgrading to DB2 10.5, existing table spaces retain their settings and
OVERHEAD and DEVICE READ RATE attributes for the storage group are set to
undefined. Can set media attributes with the ALTER STOGROUP statement. .

- Consider setting new registry variables and configuration parameters that can
impact behavior of DB2.

- If automatic collection of statistics failed on certain system catalog tables during
database upgrade, update statistics on these tables.

- If did not use REBINDALL on UPGRADE DATABASE then rebind packages to
validate packages and use updated statistics or new index information.
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After upgrading DB2 servers, you should performesalpost-upgrade tasks to ensure
that your DB2 servers perform as expected andeat dptimum level.

Perform the above post-upgrade tasks that applguoDB2 server.



REF: Post-upgrade tasks for DB2 servers (2)

- Refresh data in existing MQTs by using REFRESH TABLE. MQTs on
unicode databases using language aware collation and involves LIKE
prfedlcf?t?j or substring function involved in a basic predicate, need to be
refreshed.

- Migrate Explain Tables to retain explain information previously gathered.

- If obtained customized code page conversion tables from DB2 support
service, copy all files for those tables from the DB21010r97/conv to
DB2105/conv. Do not need to copy standard code page conversion tables.

- If upgraded existing DB2 10.1 or 9.7 on Windows, can restore customized
code page conversion tables that backed up as part of pre-upgrade tasks.

- Upgrade existing target tables for event monitors that write to tables and to
unformatted event (UE) tables by using new EVMON_UPGRADE_TABLES
procedure.

- Test applications and tools to ensure DB2 server is working as expected.
- Back up your databases after DB2 server upgrade is complete.

- If recoverable databases, UPGRADE DATABASE renamed all log files in
active log path using .MIG extension. After verifying database upgrade
successful and backing up databases, can delete S*.MIG files.

- Must migrate SQL Replication in order to support new LSN formats.
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After upgrading DB2 servers, you should performesalpost-upgrade tasks to ensure
that your DB2 servers perform as expected andeat dptimum level.

Perform the above post-upgrade tasks that applguoDB2 server.

If you obtained customized code page conversiolesaioom the DB2 support service,
you need to backup all of the files in the DB20L@e directory where DB2OLD is
the location of your existing pre-10.5 DB2 copyu¥io not need to backup standard
code page conversion tables. Upgrading your pré082 copy removes these tables
because standard code page tables are contaiaddB2 10.5 library.



REF: Post upgrade - What to do next?

- If upgraded existing DB2 9.7 copy, database log directories are changed. Review
db2diag.log file which has entries detailing new log directories. If user defined log
directory is used, after upgrade the location of log files will be
/usr/logpath/NODEOOOO/LOGSTREAMO00O. Old log directory will only contain
renamed log files. If default database directory is used,
/home/db2user/db2inst/NODEO000/SQL00001/SQLOGDIR,
after upgrade location of log files will be
/home/db2user/db2inst/NODEO000/SQL00001/LOGSTREAMO0O0O.

Old log directory will only contain renamed log files.

- If upgrade DB2 server running HADR, initialize HADR replication. During upgrade to
DB2 10.5, database role is changed from primary to standard. Upgrade of standby
databases is not supported.

- When DB2 server performance is stable, take advantage of optimizer
improvements and collect statistics for new functionality by updating statistics for
your upgraded databases. During database upgrade to DB2 10.5, statistics
collected from existing database tables retain their values. Statistics for new
characteristics on tables and indexes have a value of -1 to indicate there is no
information gathered. Only need these statistics if using new functionality.

- After updating statistics for upgraded databases, determine if index or table
reorganization is necessary by running REORGCHK. Table and index
reorganization can help improve performance.

- At this point, resume all of maintenance activities such as backing up databases
and updating statistics. Remove any DB2 10.1, 9.7 or 9.8 copies that no longer

need. 107

Perform the above post-upgrade tasks that applguoDB2 database products or add-
on features.



HADR Changes

- As DB2 10.5, including environments with one standby database ,
always set HADR_TARGET_LIST as part of initializing HADR
databases. Initialization of HADR without setting HADR_TARGET_LIST
is deprecated.

- HADR log spooling now enabled by default. HADR_SPOOL_LIMIT has
default of AUTOMATIC for new databases. For upgraded databases,
value of hadr_spool_limit is not changed.

- HADR now supported in DB2 pureScale.
- In DB2 pureScale environments, must set HADR_TARGET _LIST.

For details see:

http://www-

01.ibm.com/support/knowledgecenter/SSEPGG_10.5.0/co  m.ibm.db2.luw.admin.ha.doc/doc/t00117
25.html?lang=en
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DB2 pureScale environments now support DB2 higlilaidity disaster recovery (HADR). This
enhancement combines the continuous availabilith@DB2 pureScale Feature with the robust
disaster recovery capabilities of HADR.

HADR log spooling is now enabled by default. Thehapool_limit database configuration parameter,
which specifies log spooling behavior, now has faudle setting of AUTOMATIC. For DB2 pureScale
databases, the hadr_spool_limit parameter is FBUTOMATIC. Because HADR was previously not
supported with the DB2 pureScale Feature, this@hdias no impact.

For all other DB2 databases, the value of the reudrol_limit parameter is not changed. Introduced in
10.1, HADR log spooling allows transactions on phienary to make progress without having to wait
for the log replay on the standby. Testing has shilwat spooling can significantly reduce any impact
thaEc HADR might have on the primary's workload bas a negligible impact on a standby's replay
performance.

As of Version 10.5, the steps for initializing yaddADR databases have changed. You should now ese th
hadr_target_list configuration parameter even if goe only configuring one standby. The
hadr_target_list database configuration paramessrimtroduced in Version 10.1 to configure multiple
HADR standby databases. You could use this pararetpecify up to three standby databases. This
parameter was not required for HADR setups thatdmdyl one standby database.

As of Version 10.5, in DB2 environments that do ns¢ the DB2 pureScale Feature, you should alwetys s
the hadr_target_list database configuration pamnaet part of initializing your HADR databases,
including environments with one standby databas#alization of HADR without setting the
hadr_target_list database configuration paramstéeprecated and might be discontinued in a future
release. In DB2 pureScale environments, you muiisheehadr_target_list database configuration
parameter to initialize HADR.

If you are creating a new HADR setup, performladl steps in the initializing HADR task, includinetting
the hadr_target_list database configuration paramiétyour HADR is already set up using the old
method (that is, the hadr_target_list parametenipty), see:

http:r/]/pulblib.boulder.ibm.com/infocenter/deIuwl\rlﬁopic/com.ibm.db2.Iuw.admin.ha.doc/doc/t0060257
.ntm



REF: HADR (High Availability Disaster Recovery)

- Consider logbufsz, logfilsiz, logprimary
logsecond, locklist & maxlock changes

- Backup upgraded Primary Database ST"'/VO&P
- Restore on Standby A

- Reinitialize HADR

Primary db2 stop hadr on db dbx

Standby db2 deactivate database dbx
db2 stop hadr on db dbx PRIMARY
Primary UPGRADE INSTANCE & DATABASE
db2 backup db dbx online to ...
Standby db2iupgrade —u <fencedid> <standbyinstance>
move log files from previous DB2 version out of log path of new DB2 version
db2 restore db dbx from ...
db2 start hardr on db dbx as standby

Primary db2 start hadr on db dbx as primary

- See notes: Upgrade Procedure for TSAMP Automated HADR
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Upgrading a primary database to DB2 10.5 changeddtabase role from
primary to standard. Upgrading standby databasB8®10.5 is not
supported because these databases are in rollrfbpgading state. Because
of these restrictions, upgrading an HADR environtierdB2 10.5 requires
that you stop HADR, upgrade your DB2 server whbeesgdrimary database
resides, and then re-initialize HADR. The primaayabase is taken out of
HADR (its status is changed from “primary” to “stkmd”.

Before you activate your standby database, you mose the log files from the
previous version of DB2 out of the log path of tteav version of DB2. If you
do not move the log files, DB2 might try to use the files and fail to
initialize.

Rolling Upgrade Procedure for TSAMP Automated HAB#®ironment
resources:
White Paper:
http://www-01.ibm.com/support/docview.wss?uid=sw§28363

Information Center:
http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/tofgiom.ibm.db2.luw.ad
min.ha.doc/doc/t0011766.html



REF: Adjusting log space size if upgrade fromDB29 .7

- Set appropriate size for log files since is one of important factors in tuning server.

- If increased log files sizes as pre-upgrade task, can restore additional free space to
server.

- On partitioned database, must adjust log space size on catalog database partition.

- Restore log file size settings to values before upgrade:
db2 UPDATE DB CFG FOR sample using LOGSECOND previous-value

- If you enabled infinite active logging, disable it by running the following commands:
db2 UPDATE DB CFG FOR sample using LOGARCHMETH1 previous-value
db2 UPDATE DB CFG FOR sample using LOGSECOND previous-value

- To support larger log record headers, increase log space setting,
by approximately 10% - 15% over what used for DB2 9.7.

- To support larger log record headers, increase logbufsz
and softmax by 10% - 15% over what used for DB2 9.7.

- logfilsiz changes take effect only when database is reactivated. 110

Adjust the log space size in upgraded databaseseated.



REF: Checklist: Best practices for upgrading DB2 se rvers

- Review changes in existing DB2 database product functionality

- Perform hardware and operating system upgrades before DB2 database
product upgrade

- Benchmark DB2 server performance

- Devise a plan to reverse an upgrade

- Perform pre-upgrade tasks

- Determine whether to upgrade DB2 servers or clients first

- Upgrade database applications and routines

- Upgrading DB2 High Availability Disaster Recovery (HADR) environments
- only primary upgrade supported

- Migrating SQL replication environments — See URL in notes.

- Upgrading DB2 Spatial Extender — See URL in notes.

- Upgrading Microsoft Cluster Server environments — See URL in notes.

- Upgrading from Query Patroller to Workload Manager - See URL in notes.
- Query Patroller is discontinued
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When planning your DB2 server upgrade, there amenaber of best practices to
consider. Review these best practices before yati\giur upgrade. After upgrading
your database servers, you can optionally migrate $QL replication environment
to DB2 Version 10.5. See:
http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/index.jsp?topic=
%2Fcom.ibm.swg.im.iis.db.repl.sqlmig.doc%2Ftopics
%2Fiiyrsmigluwl10ovu.html

Upgrading DB2 Spatial Extender requires that yograge your DB2 server first and
then upgrade specific database objects and dafzairally enabled databases.
Upgrading from 32-bit DB2 Spatial Extender Versidhl or Version 9.7 to 64-bit
DB2 Spatial Extender V10.5 requires that you upgnaalr DB2 server to 64-bit DB2
V10.5 and then upgrade specific database objedtslata in spatially enabled
databases. See:

http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/topic/com.ibm.db2.luw.spatial.topic
s.doc/doc/db2sb26.html

In a Microsoft Cluster Server (MSCS) environmenstall DB2 10.5 as a new copy and
then run the db2iupgrade command to upgrade the348&ance. See:

Query Patroller is discontinued. See Migrating frQurery Patroller to DB2 workload
manager for details on how to migrate.

http://publib.boulder.ibm.com/infocenter/db2luw/v9r 7/topic/com.ibm.db2.luw.gb.up
arade.doc/doc/t0053461.htn



IBM Database Conversion Workbench (DCW)

- IBM Database Conversion Workbench  (DCW) is no-charge plug-

in that adds database migration capabilities to IBM Data Studio.
- DCW can help you

- move your Oracle databases to DB2 for LUW and DB2 for z/OS in no
time
- move existing DB2 databases from different versions to other DB2

environments, including IBM PureData System for Transactions or
DB2 pureScale.

(IBM Data Studio 4.1 or 3.2)
- Download URL in student notes
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As of July 12th, 2013, DCW 2.0 is now availableaaso-charge plug-in
that adds database migration capabilities to IBNaC&tudio.

For more details see:



New Course - DB2 10.5 for LUW New Features and
Database Upgrade Considerations

- Course Title: DB2 10.5 for LUW New Features and
Database Upgrade Considerations

Course Code: CL314 (classroom)
3L314 (ILO- Instructor Led Online)

- This course can be customized to meet your needs.

- Check Out IBM Education Offerings at:
http://www.ibm.com/software/data/education/
113

Course Code CL314 provides training on DB2 10.5 for LN&Ww Features and Database Upgrade Considerations.
See the above URL for more details.



DB2 10.5 Additional Information

Upgrade to the new generation of database software for the era of big data!

Technical Talks:

http://www-
01.ibm.com/software/data/db2/tech-
talk.html

e e :

"DB2 10.5

_ with BLU Acceleration DB2 10.5 with BLU
New Dynamic In-Miemory . .

* Analytics for the Era of Big Data _| Acceleration - New Dynamic
— | In-Memory Analytics for the

Era of Big Data

Speed-of-thought analytics with new BLU Acceleration http;//bit. |y/D B2BLUFlashbook

Always avallable transactions with enhanced pureScale
reliability

Unprecedented affordability with optimization for SAP
workloads

Future-proaf versatility with business-grade NoSQL and
mobile database for greater application flexibility

PAUL ZIKOPOULOS SAM LIGHTSTONE
MATTHEW HURAS AAMER SACHEDINA
'GEORGE BAKLARZ Technical editor: Roman Malnyk
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Download additional information about DB2 10.5 faze from the above urls.



DB2 10.5 for LUW Certification Exam

- |IBM Certified Database Administrator —
DB2 10.5 DBA for LUW
Upgrade from DB2 10.1

Test 000-311: IBM DB2 10.5 *
DBA for LUW Upgrade from
For more details:

DB2 10.1
http://www-03.ibm.com/certify/tests/ovrC2090-311.sh  tml

- DB2 10.1/10.5 for Linux, UNIX, and Windows Database
Administration: Certification Study Guide_
115

DB2 10.5 for Linux, Unix and Windows Upgrade cecgtion examination, preparation
suggestions and sample assessment tests are kvailab

If you are knowledgeable with DB2 10.5 and are bépaf performing the intermediate
to advanced skills required in the day-to-day adstiation of DB2 instances and
databases, you may benefit from this certificatme.

A resource for Exam 311 (DB2 10.5 DBA for LUW Updeafrom 10.1) is the
InfoCenter. Consider cross-referencing the sestaijectives listed at
http://pic.dhe.ibm.com/infocenter/db2luw/v10r5/indsp?topic=
%2Fcom.ibm.db2.luw.welcome.doc%2Fdoc%2Fwelcome.html

There is one physical book for preparation of ethms: DB2 10.1/10.5 for Linux,
UNIX, and Windows Database Administration: Cerafion Study Guide

You can order from Amazon at: http://www.amazon.£dnl-Linux-Windows-
Database-Administration/dp/1583473750/ref=sr_1_7?
ie=UTF8&(qid=1390947785&sr=8-7&keywords=db2+10+d@rttion

The web source for Exam 611 (DB2 10.1 DBA for LUM/an excellent preparation
source: http://public.dhe.ibm.com/ps/products/dif@d/vr101/pdf/en_US/db2cga.pdf

There are also free tutorials for Exam 611:
http://www.ibm.com/developerworks/views/data/liynaew.jsp?
sort_order=1&sort_by=Title&series _title _by=db2+1tdba+certification+exam




Summary

. Describe changes to DB2 10.5
packaging and software and
operating system requirements.

. Understand DB2 10.5 changes to
DDL, utilities, tools and monitoring.

. Configure a database and instance
to implement DB2 10.5 new features.

. Analyze DB2 10.5 changes that
affect applications and database
runtime behavior.

. Develop a DB2 10.5 upgrade strategy

Abstract:

Are you responsible for upgrading your database to DB2 10.5? Take advantage
of columnar data store integrated into the core DB2 engine which has huge
benefits for Business Intelligence workloads. DB2 10.5 is not just BLU. There
is additional new great functionality. Learn the entire story! If you are looking
for a detailed step by step approach to implement DB2 10.5, attend this
presentation to learn about often overlooked but very important tips and tricks
to understand before upgrading. Planning your upgrade is much easier if you
know these best practices.
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Best Practices Upgrade to
DB2 LUW 10.5 with BLU Acceleration

Melanie Stopfer -

IBM SWG | -
Email: mstopfer@us.ibm.com NL -
Twitter: mstopfer1 é;__ - ?

LinkedIn: Melanie Stopfer 4‘——/_

Melanie Stopfer is a Consulting Learning Specialist and Developer for IBM
Software Group. She is recognized worldwide as an advanced database
specialist. As a Certified DB2 LUW 10.5 Technical Expert and Learning
Facilitation Specialist, she has provided in-depth technical support to IM
customers specializing recovery, performance and database upgrade and
migration best practices since 1988. In 2009, Melanie was the first DB2 LUW
speaker to be inducted into the IDUG Speaker Hall of Fame and was again
selected Best Overall Speaker at IDUG EMEA 2011 and 2012 and IDUG NA
2012 and 2014. In 2013, IBM IOD rated her presentations in top two for
customer satisfaction.
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