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1 About this document

DB2 Universal Database for z/OS is a major component of a DB2 Content Management (CM)
environment. Therefore, monitoring performance of DB2 is a key to overall performance of a CM
system. Content Manager administrators, however, are often not familiar with DB2 for z/OS tuning
measurements and concepts. This is where OMEGAMON XE for DB2 Performance Expert on z/OS
helps. It assists DB2 and CM system administrators in monitoring their DB2 subsystem in a CM
environment.

From a CM system administrator's point of view, a CM system works correctly if all actions that a
Content Manager client executes complete without errors and within a reasonable response time.
From a DB2 administrator's point of view, a database environment works correctly if specific
performance metrics, for example, the buffer pool hit ratio, have acceptable values, or if specific
events, such as many locks or deadlocks, do not occur.

This document wants to consider both points of view when trying to achieve performance
improvements in a CM environment. OMEGAMON XE for DB2 Performance Expert on z/OS provides
the CM user with an insight into the overall health of the DB2 subsystems in a CM environment
without requiring in-depth knowledge about DB2 on z/OS.

This document describes how you can use OMEGAMON XE for DB2 Performance Expert on z/OS to
analyze the performance of a DB2 database in a typical Content Manager environment. Content
Manager includes many components, for example, CM Clients, Resource Manager, and Library
Server that you can analyze by using the monitoring functions of OMEGAMON XE for DB2
Performance Expert on z/OS. This document also gives an overview of these functions and shows
how they help you get the most from your Content Manager installation.

Document structure:

Chapter 4 briefly introduces the components of a Content Management environment. It also gives an
overview about the architecture of OMEGAMON XE for DB2 Performance Expert on z/OS.

Chapter 5 provides a DB2 view on a Content Management environment. Because DB2 database
systems play an integral part in a Content Management environment, it is also explained how Content
Management concepts, such as item types, are mapped to DB2 concepts. Moreover, it is also shown
how you can customize Content Management environments regarding DB2.

Chapter 6 demonstrates how to monitor a Content Management environment with OMEGAMON XE
for DB2 Performance Expert on z/OS by using scenarios.

Terminology:
e The CM environment that is used for the examples and scenarios in this document is referred
to as sample environment.
e Content Manager Library Server is referred to as Library Server.
e Content Manager Resource Manager is referred to as Resource Manager.
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4 Introduction

OMEGAMON XE for DB2 Performance Expert on z/OS is a performance monitoring and analysis tool
that simplifies DB2 performance tuning.

This chapter describes the environment in which OMEGAMON XE for DB2 Performance Expert on
z/OS monitors Content Manager workload. It shows how the two products fit together to analyze the
CM activities on DB2 for z/OS. Figure 1 shows the scenario and test installation setup that is based on
a real-life production system. It describes the different CM components and gives you an impression
how OMEGAMON XE for DB2 Performance Expert on z/OS can be used as a monitoring and
analyzing tool for CM purposes.

Ay
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CM Toolkit
~ CM Client for Win CM AdminClient
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Monitoring
agent
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VTAM  PEISPF y 4
(D I_l T TEMS
Resource Library E
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Figure 1: Content Manager and OMEGAMON XE for DB2 Performance Expert on z/OS setup

4.1 The Content Manager Environment

A Content Manager environment on z/OS includes several components that can interact in different
ways.

The basic components are:

CM Library Server (Library Server)

CM Resource Manager (Resource Manager)
IBM HTTP server

Object Access Method (OAM)

Tivoli Storage Manager (TSM)
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4.1.1 CM Library Server

The Library Server in a Content Manager system is the most important component besides the
Resource Manager. You can compare the Library Server tasks with a real-life catalog file in a public
library. The Library Server manages indexing information, access rights, the relationship with other
objects, and the status of documents that are physically stored in the Resource Manager. If a client
searches for a document to retrieve, it connects to the Library Server on which the metadata about the
document is stored. This metadata is represented as searchable attributes of a specific type of
document. These attributes are stored in DB2 tables of the Library Server database.

It is important to manage objects in the Library Server efficiently. Missing indices and badly created
referential integrity can affect the performance of the whole system. Because there is only one Library
Server in a Content Manager system, it often turns out as a bottleneck.

OMEGAMON XE for DB2 Performance Expert on z/OS can be used to analyze the DB2 database that
contains the Library Server tables to increase the throughput and improve performance. This topic is

explained in Chapter 6.1.

4.1.2 CM Resource Manager

The Resource Manager physically stores content that is logically managed by using attribute data in
the Library Server. When a user retrieves an object from CM, the application first connects to the
Library Server to find the correct document according to its attributes. The Library Server returns the
actual location of the document. This directs the Content Management application to the Resource
Manager that is responsible for storing the document.

The Content Management application then retrieves the object from the Resource Manager through
an HTTP request. On z/OS, this HTTP request is handled by the HTTP Server.

The Resource Manager uses these products on z/OS:

IBM DB2 Universal Database

The Resource Manager requires a DB2 Universal Database and creates its database during
installation. This database does not contain the archived documents themselves but it is required for
internal Resource Manager processing and administration. The documents are stored in OAM or TSM.

You can have the Library Server and the Resource Manager share the same DB2 subsystem if this is
applicable for your environment.

Note: Performance analysis of Resource Manager databases is not described in this document. You
can, however, also apply the mentioned techniques to Resource Manager tuning.

Object Access Method (OAM)

The Resource Manager can use OAM to store and retrieve documents of a Content Manager system.
OAM is a collection of one or more storage groups, where each storage group is a separate DB2
database.

OAM divides an object into segments and stores them as rows in a DB2 table. In the sample
environment, all documents that are smaller than 4 KB are stored completely in one table. Bigger
documents are divided into 32 KB blocks and are stored row by row in another table.

OAM also provides the option to set up DFSMS storage classes and use the data management
features of Data Facility Storage Management Subsystem (DFSMS).

IBM Tivoli Storage Manager for z/OS

With Content Manager Version 8.3, you can also use IBM Tivoli Storage Manager for z/OS instead of
OAM. Tivoli Storage Manager provides long-term data storage. TSM is not covered in this document.
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IBM HTTP Server for z/OS

A Content Manager environment on z/OS requires HTTP Server for z/OS to run the Resource
Manager CGI program. While retrieving an object, the Library Server returns a URL to the client that
links to the HTTP server. When accessing this URL, it leads to the actual document.

4.1.3 CM System Administration Client

The System Administration Client administrates the Content Management environment. The System
Administration Client can run on AlX, Linux, Solaris, and Windows operating systems. The System
Administration Client is used by Content Manager administrators and not by users who work with real
data and documents that should be stored in the CM environment.

After logging on to the client, the following tasks can be performed:

Configuration of Library Server parameters (Logon, Tracing, User settings)
Configuration of Resource Managers (z/OS: MVS Collection properties)
Defining user and group accounts

Data modeling (define item types and their properties, attributes)
Document routing

Note that the CM System Administration Client and the CM Client for Windows deploy the CM Toolkit
to access the Library Server and any Resource Manager.

4.1.4 CM Client for Windows

The Content Manager Client for Windows is an application that enables users to work with their
Content Management system. The Client for Windows offers storing, searching, retrieving, scanning,
viewing, and similar tasks that are ready for you to use out-of-the-box. Typically, you use the Client to
handle scanned documents.

You can work with different item types, create folders to structure the electronic content, and analyze
your documents in the CM system.

If accessing CM documents is part of a business process, you should consider developing your own
applications by using the Content Manager Toolkit.

The Client for Windows application is installed on a Windows system and accesses the CM Library
Server through DB2 Connect. Tasks that are performed through the Client for Windows can be
monitored and analyzed by using OMEGAMON XE for DB2 Performance Expert on z/OS.

4.1.5 CM Toolkit for application development

You can develop customized DB2 Content Manager applications by using client APIs that are
provided through the DB2 Content Manager Toolkit. The DB2 Content Manager Toolkit provides
connectivity to a CM system. Thus, it is an alternative to the Windows Client and eClient to search,
archive, and store contents. When using the Toolkit, you must also use the Toolkit API to develop a
CM application.

User-own written CM software often causes performance problems because application developers do
not consider database specifics.

OMEGAMON XE for DB2 Performance Expert on z/OS helps to identify programming practices that
result in bad performance.

4.2 OMEGAMON XE for DB2 Performance Expert on z/OS

It is important to understand the different components of OMEGAMON XE for DB2 Performance
Expert on z/OS and their responsibilities within a specific environment. People might be familiar with
some modules of this product but not with all of them. This section describes the components and
explains how they help to monitor a Content Manager environment.
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4.2.1 OMEGAMON Server

The OMEGAMON Server is an address space that is responsible for collecting DB2 Universal
Database on z/OS performance data. You need one address space per LPAR to monitor DB2
performance.

In other words, this address space is responsible for collecting performance data of DB2 databases
that are used by the Library Server and Resource Manager on z/OS. The client applications that
visualize the performance data that is provided by the address space are described in the following
sections.

4.2.2 Connect Monitoring Agent

OMEGAMON XE for DB2 Performance Expert on z/OS monitors not only the DB2 for z/OS database
server instances but also DB2 Connect instances running on distributed platforms. Because most CM
clients connect from non-z/OS application servers, this type of distributed application monitoring is
also explained in this document.

Connect Monitoring Agents must be installed on each DB2 Connect instance. Performance data of
these agents is stored in a DB2 database on the host. The data can be analyzed from Performance
Expert Client, the OMEGAMON Classic interface, or the Tivoli Enterprise Portal.

Monitoring DB2 Connect instances can help to identify performance bottlenecks, such as network
problems or connection issues.

How to monitor DB2 Connect by using the Tivoli Enterprise Portal is described in Chapter 6.3.

4.2.3 Performance Expert Client

Performance Expert Client is an interface to monitor DB2 performance from the workstation.
Performance Expert Client is most suitable for online monitoring and reporting, Performance
Warehouse management, and analyzing buffer pools. It provides an in-depth look into DB2
performance metrics. You can analyze the following activities:

Online monitoring of open DB2 Connections (Threads)

SQL activity tracing of DB2 Threads

Monitoring of database statistics and system parameters

Analyzing DB2 Connect gateways and their connection to DB2

Generating Accounting and Statistics reports by using Performance Warehouse

On-demand collection of DB2 performance data for report generation

Loading of Accounting and Statistics data into the Performance Warehouse database and
analysis of Performance Warehouse data by using SQL queries and rules-of-thumb

e Analyzing buffer pools and their hit ratio

e Defining exception notifications

Performance Expert Client enables CM administrators to perform in-depth analysis of DB2-related CM
performance problems. Especially users who do not work in a mainframe environment prefer
Performance Expert Client to ISPF or VTAM interfaces because of its graphical user interface. It
contains graphs, charts, and clearly laid out tables, which you can handle with the mouse. Because
CM administrators usually do not work in a mainframe environment, they like to work with
Performance Expert Client.

4.2.4 Performance Expert ISPF interface

The Interactive System Productivity Facility (ISPF) Monitoring Dialogs provide access to the main
functions or components of OMEGAMON XE for DB2 Performance Expert on z/OS from TSO/ISPF.
You can use this monitoring interface without installing a client on a separate machine. You can
access the ISPF interface directly through Time Sharing Option (TSO).

Using the ISPF Online Monitor allows you to run batch reports, display DB2 thread activity with
detailed performance data, and view DB2 system parameters. The ISPF interface also provides
exception profiling that is based on threshold data sets. These data sets are analyzed periodically.
The ISPF interface is not explained further in this document.
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4.2.5 OMEGAMON Classic

The OMEGAMON Classic interface is a Virtual Telecommunications Access Method (VTAM)
application that provides real-time analysis of a DB2 subsystem. In this document, the VTAM interface
is used for monitoring DB2 objects. It provides information about table space usage through the option
Object Analysis.

You can use the OMEGAMON Classic interface to:

Monitor DB2 statistics and threads

Perform DB2 Connect Monitoring

Observe counter thresholds

Collect and show near-term history data

Trace the application or DB2 plan activity

Analyze objects and drill down into object allocation
Analyze the usage of thread activities

Analyze volume allocation and activities

Receive detailed runtime performance information on thread, unit of work, program, and SQL
statement level by using ATF

e View enclave information from Workload Manager (WLM)

This list also shows that the OMEGAMON Classic interface is the 3270 counterpart to Performance
Expert Client on the workstation. Therefore, CM administrators who work with a 3270 interface might
prefer the OMEGAMON Classic interface.

4.2.6 Performance Expert Batch Reporting

The interfaces described so far provide DB2 online monitoring facilities. In contrast, the Batch
Reporting function of OMEGAMON XE for DB2 Performance Expert on z/OS processes DB2
performance trace data, for example, SMF data. The analysis of this offline (historical) data provides
the most granular level of insight into DB2 performance. Using batch reports allows you to determine
what happened in your DB2 system.

This document shows how to use Batch Reporting to generate SQL activity traces. It also shows how
detailed this kind of information is (refer to Section 6.2.3).

For more information about Batch Reporting, refer to the OMEGAMON XE for DB2 Performance
Expert on z/OS Redbook.

4.2.7 Tivoli Enterprise Portal

The Tivoli Enterprise Portal is a browser-based or Java-based interface that offers a single point of
view for online monitoring and analysis. This monitoring overview contains not only DB2 but also other
subsystems of z/OS. By using TEP as monitoring client, you get an overall view of DB2 system health
end-to-end with other products of your environment.

The strength of TEP is landscape monitoring. For in-depth DB2 analysis, such as thread monitoring or
SQL activity tracing, Performance Expert Client or the VTAM interface are more appropriate.

The Tivoli Enterprise Monitoring Agent (TEMA) collects performance data from managed systems and
communicates with a Tivoli Enterprise Monitoring Server (TEMS). There are several agents for
different subsystems on the host.

TEMS acts as the central collector for OMEGAMON XE for DB2 Performance Expert on z/OS data.
This data is distributed to the Tivoli Enterprise Portal Server (TEPS). TEMS can also evaluate
situations and send alerts to TEPS if specified conditions are met.

The Tivoli Enterprise Portal Server offers the collected data from Tivoli Enterprise Monitoring Servers
to clients. The Tivoli Enterprise Portal Server holds the information that is required to build workspaces
in the Tivoli Enterprise Portal client. You can structure and customize workspaces in the client by
using graphs, tables, or charts.

Chapter 6.3 of this document describes how to use the TEP framework to analyze DB2 Connect
performance data and connection issues.
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5 ADB2view on your CM environment

A Content Management environment is a complex system handling objects, referential integrity
between objects, user accounts, and access control lists. The following sections describe how
important CM concepts, such as item types map to DB2 concepts. This information is essential to
guide your CM problem analysis to the appropriate DB2 areas.

Moreover, you get general recommendations that help you achieve good performance without
monitoring the CM-related database in detail.

5.1 Installation parameters

Each JCL and data input member in the Library Server and Resource Manager libraries have tokens.
Tokens are marked by a question mark (?) at the beginning and end of the variable field. The Library
Server provides an ISPF edit macro, ICMCLIST, in the SICMINS1 data set for the Library Server and
ICMMRMCL in the SICMINS2 data set for the Resource Manager.

The macro contains the tokens that are used in a basic Library Server configuration. If your naming
conventions are consistent throughout your environment, you can customize this edit macro for your
environment.

Figure 2 shows an extract of available tokens. To get a full list of the parameters, refer to Appendix A.

Token name Description Example
?ACLPLAN? DB2 plan for ICMPCACL. ICMACLPL
BP32? Buffer pool for table space ICMLFQ32  BP32K
and ICMLNF32.
TBP54? Buffer pool for library server tables. BP4
BPV4? Buffer pool for library server indexes. BP4
TCREATOR? ID of the creator defining the DB2 ICMCRTOR
objects.
DB2ZCONNECTID? User ID of the DB2 connect ID. It must ICMCONT

be a TSO user ID with DB2 user
privileges. You can use this user ID as
the DB2 connect 1D for DB2 Content

Manager Version 8 users who do not
have a TSO user ID on z/05.

DB2PKGCOLLID? Collection name of the DB2 package ICMMLS

CM? High-level qualifier of the DB2 Content ICMVS30
Manager Version 8 library.

Figure 2: Sample CM installation tokens

OMEGAMON XE for DB2 Performance Expert on z/OS can monitor storage constraints. This means
that you can monitor buffer pool usage and buffer pool hit ratio to determine if your buffer pool settings

are good or if you must modify your settings. Buffer Pool Analyzer is explained in Section 6.2.1.

5.2 Modifying Content Manager DDL

In a Content Manager environment, DB2 objects are created dynamically if a new type of document,
also called item type, is added to the CM environment. If a CM administrator creates a new item type,
CM builds a Data Definition Language (DDL) to add new DB2 objects to the Library Server database.

How item types relate to DB2 tables is explained in Section 5.4.
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By default, the tables that are created for each item type are created in the same table space. The
number of tables that DB2 table spaces can contain is limited. If you plan to use a large number of
documents for an item type, you should create the tables for each item type in their own table space.
This approach can help to manage performance, capacity, backup, and recovery of your item types.
The same applies for creating indexes on these tables.

The ICMST390Control table specifies the optional DB2 clause or clauses to append to dynamically
generated CREATE TABLE and CREATE INDEX statements when creating user tables and indexes
for user tables.

Some examples for using the ICMST390Control table include:

e Specifying a single table space name where all tables are to be placed
e Specifying that each new item type is to be placed in its own table space
¢ Indicating the "Percent Free Space" value when creating indexes on item type tables

The layout of the ICMST390Control table is:

OPTIONKEY CHAR(5)
OPTIONTEXT VARCHAR(512)

OptionKey is the key for the table. It can have one of these values: TABLE, INDEX, or RDRIN.
Depending on the value of OptionKey, OptionText has different values.

If OptionKey is set to TABLE, OptionText has a string that indicates which z/OS table space should
contain the item type table. For example, OptionText might be set to IN ICMNLSDB.TBLSPC1.

If OptionKey is set to INDEX, OptionText has a string that contains one or more options for the
CREATE INDEX SQL statement. For example, OptionText might contain PCTFREE 35.

Section 6.2.5 describes how you can detect table spaces with high load, for example, with high /O
ratios. This helps to adjust the assignment of tables to table spaces, and to find I/O statistics about
different volumes in your installation.

Thus, you can decide how to specify entries in the ICMST390Control table.

For more information, refer to the DB2 Content Management Version 8.3 Information Center.

5.3 Object Access Method (OAM)

This document is not intended to provide a tuning reference for the OAM installation in your
environment. If your Content Manager installation uses OAM for storing Resource Manager objects,
you should invest in careful planning, initial setup, and maintenance.

Some considerations for implementations with OAM include these questions:

What is the size of my objects?

How many object storage groups are required?

Which size should these object storage groups have?

Which SMS management and storage class criteria are applicable for these groups?
Is tape or optical used for storing the objects?

OAM is a collection of one or more storage groups, where each storage group is a separate DB2
database. The number of storage groups that a particular implementation requires can vary
significantly.

For detailed information, refer to the OAM planning and administration publications.

For additional information about OAM, refer to the IBM z/OS: DFSMS Object Access Method
Planning, Installation, and Storage Administration Guide for Object Support, SC35-0426.
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OMEGAMON XE for DB2 Performance Expert on z/OS can monitor the OAM databases like all other
databases. You can analyze buffer pool effectiveness, DB2 objects and their 1/O rates, and storing
and retrieving data into OAM. It is important to understand how Content Manager items that are
logically cataloged in the Library Manager map physically to the OAM databases and tables. How to
find items in OAM by using information in the Library Server with DB2 DML, is explained in section
5.5.

5.4 Exploring related DB2 tables

A Content Manager environment contains many different tables. This includes system tables and user-
created tables. If a new item type is created, DDL statements are generated and processed, which
results in new tables in DB2. Use the following statements to determine which tables belong to your
item types.

1. Issue the following statement to determine the itemtypeid of a given item type:

SELECT keywordcode FROM icmv830.icmstniskeywords WHERE keywordclass = 2 AND
languagecode = <languagecode> AND keywordname = <itemtype description>

The statement returns the keywordcode that is automatically assigned to the keyword by Content
Manager. When a new keyword string is created, Content Manager assigns a unique code to it.
Column keywordclass specifies the type of keyword. Keywordclass = 2 determines an item type. If you
search for an attribute, specify keywordclass = 1.

You can have different national languages in your CM installation. For each language in CM, the
keywords are duplicated. The 3-character languagecode determines the language that you use for the
keywordname. For more details, refer to the description of ICMSTNLSLANGUAGES in the Content
Manager Information Center.

Column keywordname specifies the name of the keyword in the national language. This represents
the item type name.

2. Issue the following statement to determine the componenttypeid

SELECT componenttypeid FROM icmv830.icmstcompdefs WHERE parentcomptypeid = 0 AND
itemtypeid = <itemtypeid>

The statement returns the componenttypeid that is a unique identifier for the component type. When a
new component table is defined, CM generates this unique value. Use this ID to identify the tables that
belong to your item type.

The parentcomptypeid is used to build a type hierarchy among component types. If this value is set to
0, it points to the root table of the hierarchy.

The itemtypeid is the code generated by CM for each item type. You determine this ID with the
SELECT statement described in 1.

Each item type has a corresponding table in DB2 where all item attributes and meta data are stored. If
the componenttypeid of an item type is XXXX, the table name is:

ICMV830.ICMUTOXXXX001

Example for the sample environment:

To find the keywordcode of our item type CSLDMailArchiv2, the following statements are issued:

SELECT keywordcode FROM icmv830.icmstniskeywords WHERE keywordclass = 2 AND
languagecode = 'ENU ' AND keywordname = 'CSLDMailArchiv2'

This statement returns 1029 as keywordcode (itemtypeid).
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SELECT componenttypeid FROM icmv830.icmstcompdefs WHERE parentcomptypeid = 0 AND
itemtypeid = 1029

This statement returns 1047 as componenttypeid.
The DB2 table that stores meta data of item type CSLDMailArchiv2 is ICMV830.ICMUT01047001

Item Type Properties - CSLDMailArchiv2 ﬂ

| Avto-linking | Fareign Keys | Logging | Dacument Manaoement | User Exits
Definition | Access Cortral Aftributes

Available attributes aor groups Zelected attributes and companents

= sl 23 8 &
CSLOMailArchivz
T CELDMailSubject
T CELDMailFrorm
T CELDPostedDate
T CSLDDoclIMID
T CELDOriglser
T CELDOrigDb

el |t QU Ery
— O CELDDocUNID

— 1 CSLDMailFrom
— 1 CSLDMailSubject
— 1 CSLDCrigDh
—1 CSLDOrigUser
T :SLDPostedDate Add = |
— 1 CSLDText by
— T DMS_Datum

— T DMS_Firma

—T DMS_Marme

— 1 DME_time

— 1 DME_Worharme < Femane |
5 DMS Aftribute

— 1 HasPar

—T ICMFOLDER_DESC

— T ICMFOLDER_MNAME

—T ICMFOLDER_TIME

— 1 ICMFORMMAME

—T1 Internal 3E |

Addmlew Child = |

1764 Selected

! .1

ITI Cancel Lpply Help |
| |

Figure 3: Item Type Properties of CSLDMailArchiv2

Iltem Type CSLDMailArchiv2 in the sample environment is defined with attributes as displayed in
Figure 3 . The item type is represented regarding DB2 objects as follows:

Content Manager Object Represented in DB2 as

Item type CSLDMailArchiv2 Table ICMUT01047001

Attribute CSLDMailSubject
Attribute CSLDMailFrom
Attribute CSLDPostedDate
Attribute CSLDOrigUser
Attribute CSLDOrigDb
Attribute CSLDDocUNID

Column ATTR0000001045
Column ATTR0000001046
Column ATTR0000001047
Column ATTR0000001048
Column ATTR0000001049
Column ATTR0000001050
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5.5 Exploring related tables in OAM

This section explains how to find CM item types in DB2 tables of OAM. It is assumed that you use
OAM to store documents. For the sample environment, the necessary steps are:

1. Explore the MVS collection that you use for the item type. This is configured at item type level.
You can browse the CM System Administration Client for these properties:

Select your DB2 instance -2 Data Modeling =2 Item Types - CSLDMailArchiv2:

Item Type Properties - CSLDMailArchivz

X

| Attributes

Uzer Exits

Definition | Access Control
| Auto-linking | Foreign Keys | Logging Documert Management
Part type Access contral list | Rezource man... Collection “Yersion
ICMBASE PublicReadACL RMDEZOS 10D COLLECT GROUPOZ  [Mewver creste
ICMBASETEXT PublicResdACL RMDEZOS 10D COLLECT GROUPOZ  [Mewver creste

Figure 4: Item Type and MVS Collection names

Our MVS Collection is IOD.COLLECT.GROUPO02, which maps to the DB2 database GROUPO02. For
more information about OAM administration, refer to the DFSMS Object Access Method Planning,
Installation, and Storage Administration Guide for Object Support, SC35-0426

For the sample environment, the database GROUPO2 looks as follows:

-DI'S DB( GROUP02) SPACE(*) LIMT(*)
R R o b S R IRk S o Top Of mta R R b ok S R Rk I b O b R R
DS’\”'360| _m/G ER R R S S I O S O
DSNT3611 -DDVG * DI SPLAY DATABASE SUMVARY

* GLOBAL
DSNTSGOI _DD\/ R R o b S R Rk Ik b O R R O
DSNT3621 - DDVG DATABASE = GROUP02 STATUS = RW

DBD LENGTH = 4028

DSNT3971 - DDVG
NAME TYPE PART STATUS PHYERRLO PHYERRHI CATALOG PI ECE
oSMDTS TS RW
OSMOTS04 TS RW
OSMOTS32 TS RW
CBJDI RX1 I X RW
OBJDI RX2 | X RwW
GBJDI RX3 I X RW
OBJT04X1 I X RwW
aBJT32X1 1 X RW
*kkkkkk*k Dl SPLAY O: DATABASE (RO\JPOZ ENDED REE R S S R R S S S

Figure 5: Display OAM database in DB2

All documents with a size greater than 4KB are stored in table space OSMOTS32 in table
OSM_4K _OBJ_TBL. Documents with a size greater than 32KB are divided into 32KB blocks and
stored row by row in table OSM_32K_OBJ_TBL.

2. Identify the itemid of an item in the Library Server

For the sample environment, the item type table in the Library Server looks as follows (for details
about how to find item type tables in Library Server, refer to 5.4).
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Table ICMUT01047001 contains the following columns:

Name Data Type Length CM Attribute
COMPCLUSTERID INTEGER 4

COMPONENTID CHAR 18

ITEMID CHAR 26

VERSIONID SMALLINT 2

ACLCODE INTEGER 4

SEMANTICTYPE INTEGER 4

EXPIRATIONDATE DATE 4

COMPKEY VARCHAR 23

CREATETS TIMESTMP 10

CREATEUSERID CHAR 32

LASTCHANGEDTS TIMESTMP 10

LASTCHANGEDUSERID CHAR 32

ATTR0000001045 VARCHAR 254 CSLDMailSubject
ATTR0000001046 VARCHAR 100 CSLDMailFrom
ATTR0000001047 TIMESTMP 10 CSLDPostedDate
ATTR0000001050 CHAR 32 CSLDDocUNID
ATTR0000001048 VARCHAR 254 CSLDOrigUser
ATTR0000001049 CHAR 17 CSLDOrigDb

3. Select the itemid of a certain item in the Library Server
SELECT itemid FROM icmv830.icmut01047001 WHERE attr0000001045 = 'Hello Pete' AND
attr0000001046 = 'Mister Q' AND attr0000001048 = 'CMPE'
This returns the itemid = A1001001A06D05B00543B06701
This itemid is also referenced in the OAM table. In the example, it is contained in table
GROUP02.0SM_32K_0OBJ_TBL in column OTNAME. The next statement receives the 32k blocks of

data for version 1 of the specified document.

SELECT otobj FROM group02.0sm_32k_obj_tbl WHERE otname =
‘A1001001.A06D05.B00543.B06701.vV001’
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6 Monitoring Content Manager

To meet the performance objectives of the Content Manager administrator, and to ensure that the
users of Content Manager experience good response times without errors, it is important that your
Library Server and Resource Managers work correctly.

This section covers the following CM tuning scenarios:

e Monitoring system health of Library Server and Resource Manager databases

e Improving the I/O performance of your CM environment by using Buffer Pool Analyzer and
Object Analysis

e CM workload performance analysis by using SQL activity and Visual Explain

e DB2 Connect and networking (TCP/IP) monitoring by using TEP

e Using Performance Warehouse to perform capacity planning and performance trend analysis

6.1 System Overview

OMEGAMON XE for DB2 Performance Expert on z/OS allows monitoring the overall health of a DB2
subsystem by using different options. This document covers the options System Health and Exception
Processing of Performance Expert Client.

6.1.1 System Health

Monitoring a DB2 subsystem by using System Health gives an overall impression of the DB2 part of
your Content Manager environment. System Health gives administrators a feeling about the overall
status of DB2. Monitoring by using System Health, lets them perform trend analysis, and detect
potential performance issues. An example for trend analysis is the Dynamic Statement Cache
effectiveness graph of System Health. If you detect the trend that the cache hit ratio of your system
decreases over time, you should have a closer look at your dynamic statement cache settings by
using the in-depth performance monitoring features of OMEGAMON XE for DB2 Performance Expert

on z/OS. For more details about dynamic statement cache and dynamic SQL, refer to Section 6.2.4.

System Health graphs are graphical data views that show how critical performance counters change
over time. You can use this information to verify if your Library Server or Resource Manager works
correctly, or to detect performance problems immediately. The data views are defined in the System
Health component of OMEGAMON XE for DB2 Performance Expert on z/OS. You can use predefined
data views or define your own data view. More critical data views can be directly stored in the System
Overview window by defining them in the predefined System Overview folder. This allows you to see
immediately how your system works after you log on.

Figure 6 shows sample System Health graphs that should be monitored in a Content Manager
environment. The figure shows the graphs in the System Overview section of the DB2 subsystem that
runs the Library Server and Resource Manager.
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Figure 6: DB2 Performance Expert Client and System Overview

Dynamic Statement Cache

This data view displays the effectiveness of your dynamic statement cache over time by using the
counter Global Cache Hit Ratio (%). See also Section 6.2.4 for more information on this topic.

Compare the hit ratio of buffer pools

This predefined data view shows the hit ratio percentage for each buffer pool. Buffer pool hit ratios
should be between 85% and 100%. If the hit ratio is considerably lower when you perform the usual
workload, you might consider increasing the buffer pool sizes or do some additional buffer pool tuning.

See also Section 6.2.1 for more information about buffer pools.
Distribution of DML statements

This predefined data view shows the distribution of different Data Manipulation Language (DML)
statements, for example, SELECT, INSERT, UPDATE, or DELETE. You can use it to investigate
changes in workload characteristics over time. See also Section 6.4.1 for more information on this
topic.

Suspension progress

This predefined data view shows the total number of lock requests and how often a lock request
causes a suspension. It also shows how many lock requests result in a timeout or a deadlock. Locking
conflicts, deadlocks, and timeouts are critical to the overall performance of Library Server and
Resource Manager databases.
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DBAT activity

A Data Base Access Thread (DBAT) is a DB2 thread that processes DB2 workload on the host from a
remote location. This user-defined data view shows the evolution of the following DBAT- related DB2
performance counters: Active DBATSs — current, DBATSs not in use — current, DBATS created.

Because most of the requests to the Library Server or Resource Manager databases are issued from
remote workstations, monitoring DBAT activity can help you decide if your DB2 connection
concentrator and connection pooling settings are optimal. See also Section 6.3 for more information
on this topic.

Stored procedure activity

This user-defined data view shows the evolution of the following stored-procedure-related DB2
performance counters: SP-CALL statements executed, SP procedure abends, SP-CALL statement
timeouts, SP-CALL statements rejected. Monitoring stored procedure performance is essential in a
CM environment because the Library Server uses stored procedures to process any user request to
the Library Server database.

Figure 7 shows the System Health for a Content Manager environment. The data views in this group
can be used to fine-tune some database system parameters of your Library Server and Resource
Managers.
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Figure 7: Performance Expert Client - System Health graphs

6.1.2 Exception Processing

OMEGAMON XE for DB2 Performance Expert on z/OS lets you perform monitoring by exception.
OMEGAMON Server periodically compares the warning and problem thresholds that are set on DB2
snapshot values or derived snapshot values against actual snapshot values. Exceptions are raised on
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Performance Expert Client if a threshold is exceeded. Thresholds on different snapshot values can be
combined in threshold sets. OMEGAMON XE for DB2 Performance Expert on z/OS offers predefined
threshold sets that can be applied as is or adapted to your own needs.

6.2 Analyzing DB2 performance

6.2.1 Buffer pool

In case of bad response times for queries against the Content Manager, check the quality of your
buffer pool configuration and the buffer pool hit ratio. A bad hit ratio means that a lot of 1/O is
performed to return data to applications. Reading data from data sets is much slower than reading

directly from the buffer pool.

The buffer pool settings of your Content Manager System are configured during the CM installation
process through replacement tokens. Refer to Section 5.1 for further details.

Token name Description Example
?ACLPLAN? DB2 plan for ICMPCACL. ICMACLPL
BP32? Buffer pool for table space ICMLFQ32  BP32K
and ICMLNF32.
BPS4? Buffer pool for library server tables. BP4
BPV4? Buffer pool for library server indexes. BP4
TCREATOR? ID of the creator defining the DB2 ICMCRTOR
objects.
DB2ZCONNECTID? User ID of the DB2 connect ID. It must ICMCONT

be a TSO user ID with DB2 user
privileges. You can use this user ID as
the DB2 connect ID for DBE2 Content
Manager Version 8 users who do not
have a T50 user ID on z,/05.

TDB2PKGCOLLID?

Collection name of the DB2 package ICMMLS

CM?

High-level qualifier of the DB2 Content ICMVS30
Manager Version 8 library.

Figure 8: CM installation tokens

To determine active buffer pools in your system, check your installation jobs or check them online in
DB2. For the sample environment, the following buffer pools are used:

Description

Buffer pool Table space

BP32K ICMLFQ3
ICMLNF32

BPO ICMVFQO4
ICMSFQO4

Holds the large, persistent, “frequently used” tables — most
notably, all item type tables. When a new item type is defined, the
system administration client defines the new tables
(ICMUTOXXXX001) in this table space.

Holds the large but less frequently used tables, such as event
logs, versions, and replicas. If you do not use any of these
features, this table space does not require much space.

Holds the “volatile” tables, the size of which is usually small but
can considerably vary, and for which both updates and deletions
are very common. For example, the tables associated with
document routing “in progress” items, checked out items, and so
on.

Holds the small “frequently used” but seldom updated tables,
such as system information, user definitions, ACLs, and so on,
that do not use much space but are always required in memory
for good performance.
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A good hit ratio of BP32K is a key for good performance of queries against the Library Server. After
adding new item types, you should monitor the hit ratio to determine if the buffer pool can still handle
the additional new amount of data. If you consider increasing the buffer pools, this is the buffer pool
that could exploit the extra space best.

BPO holds tables that often vary in size. Receiving a good hit ratio for this buffer pool is difficult
because the content is volatile.

Figure 9 shows the buffer pool hit ratio window of Performance Expert Client in the sample
environment.
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Figure 9: Performance Expert Client - buffer pool hit ratio

If query response times are not sufficient although query access paths are tuned, the buffer pool might
be too small. OMEGAMON XE for DB2 Performance Expert on z/OS offers various options for

monitoring buffer pools. For more information about access paths, refer to Section 6.2.2. For more
information about buffer pools, refer to the Redbook IBM DB2 Performance Expert for z/OS Version 2.

You can use Buffer Pool Analyzer that helps to manage buffer pools more efficiently. Buffer Pool
Analyzer is integrated in OMEGAMON XE for DB2 Performance Expert on z/OS and supports object
placement and simulation.

Buffer Pool Analyzer shows you which tables reside in which table space and which table space uses
which buffer pool. The object placement component of Buffer Pool Analyzer uses specific DB2 for
z/0S functions (ALTER BUFFERPOOL) to improve the performance. The basic idea is that you can
assign objects that were accessed in a similar way to the same buffer pool and tune this buffer pool for
this kind of access, for example, predominantly sequential access versus predominantly random
access.

Object placement assigns objects to buffer pools. The assignment process uses performance metric
patterns that are compared to previously collected performance data.

The simulation component of Buffer Pool Analyzer lets you simulate different object-to-buffer-pool
assignments without changing the original system. You can also simulate resized buffer pools and use
Buffer Pool Analyzer as a sizing tool to find the best performance.

6.2.2 Access Paths

DB2 optimizer needs database statistics to calculate good access paths for queries against the Library
Server database. The Content Manager Tuning Guide recommends to collect statistics by using
RUNSTATS and keep the access paths updated by rebinding plans and packages. In a CM
environment, outdated statistics are indicated if you experience high sorting activity together with sort
overflows, or if you discover a decrease in stored procedure throughput. Monitoring stored procedure

throughput with the Performance Warehouse component is explained in Section 6.4.
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The Library Server and Resource Manager databases are installed with appropriate indexes on the
tables to optimize execution of the standard “CRUD” (Create, Retrieve, Update, and Delete)
operations. When you define a new item type, the appropriate indexes on the new tables are also
created automatically. If you run specific searches by using user-defined attributes for your item types,
you should consider creating additional indexes that are based on these attributes to improve
response times and reduce Library Server resource usage for queries. You should, however, also
consider that an index can affect response times for create, update, and delete operations for this item
type, as well as increase database size and buffer pool usage. Therefore, you should monitor overall
system performance and response times before and after adding an index to evaluate its overall
value.

OMEGAMON XE for DB2 Performance Expert on z/OS provides several functions to display the
access paths of a query. You can for example display the access path of statements in the dynamic
statement cache (see Section 6.2.4) or display the access paths of current SQL statements of a DB2
Thread. Visual Explain, which can be integrated into the product, lets you display a graphical view of
an access path.

Figure 10 and Figure 11 show how Visual Explain is integrated in Performance Expert Client to draw
graphical access paths of Content Manager queries.

B DDYG - Thread Details (CMADMIN) o ] 4
Thread Detailz iew  Tools  Window  Help h.lim
@ & ®
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L[] Suspensions (Class &) Program name ICMPLS G Page =&t name 16445
T [lines Consistency token W1 7802903130 Page et ID HP
= Class1.23 i -
— R “ersion P Page number within page st MNP
T | Suspensions
=1 Other Mested activity name and type ICMGETDOCTO  Elapsed time P
T | Locking Staterment type FETCH CPU ime kP
—I£ | Locked Resources Statetnent number 10,525 Total number of getpages MiP
— £ FID List Thread status Engaged in lock Total synch read 1O P
Sz S0L Activity (DML
= DL
T DOL Currert SGL I ChADMIN
= | Miscellaneous Iz dynatnic S0L statetment Cwytiatnic
| Buffer Mahager
= tatement
L7 Used Buffer Pools (Class 9) SCL statemert text
D] Distriuted Data SELECT ITEMID, VERSIONID, COUNT(*) FROM
£ Data Capt Logging ICHMVS30.ICHUTOL048001 WHERE ITEMID = 7 AND WERSIONID =
] Query Paralelism GROUP BY ITEMID, VERSIONID
—I[£ | Parallel Threads
—= | Data Sharing Locking
—[5 | Group Buffer Pool
| Mested SQL Activity
— | DBE2 Connect Server
_Exian_| =l
=1
EsS

Figure 10: SQL Statement in Performance Expert Client Thread Details
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Figure 11: Content Manager query access path in Visual Explain

6.2.3 Tracing Content Manager queries

Content Manager users might complain about bad performance for specific queries, for example,
searches, retrievals, storing, or similar CM processes. In this case, it is difficult for a CM administrator
to identify the performance bottleneck. If a DB2 issue causes performance problems, an SQL activity
trace can help solving it. An SQL activity trace, which is started by Performance Expert Client, tells
you exactly which statements have been executed and gives details about the execution of each
statement.

The following procedure shows how you can monitor a simple search in the database of the Content

Manager Library Server by using OMEGAMON XE for DB2 Performance Expert on z/OS:

The CM Client for Windows can be used to search a document based on attributes of the item type. In
the following sample, all documents of type CSLDMailArchiv2 that have “BK99IKJ234” as mail subject
and the sender of which is “Mister Q" are searched (refer to Figure 12).
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git Client for Windows - CMADMIN@poc1ddvg (CM8) - |EI|£|
File Search Options indow Help

MmE RS P E SO

¥y Basic Search

Itemm Type: | CSLDMailrchiva = o |
. N rY
CSLDMailsubject (7,%)  [Equalto | [Broomxza4 :1 Fieset |
CSLOMaiFram (7,%)  |Equalto | [ mister o Concel |
CSlDPostedDate |Equalto =l
Help |
C5LDDocUNID (7,%)  [Equalto =l
CsLDOrigUser (7,%)  [Equalto =l ~
Diocument Routing Criteria
Sl Imll ltems> j [~ | Al wersions
Process I <& Processess j
" Dacuments Orl
Step I<.t’-‘«||8teps> j  Fotdors Orl i
olders Only
<Al Users: -
Wirer I J ' Documents and Folders
|no active worklist> T v

Figure 12: CM Client for Windows - Search

Before starting the search by clicking OK, you must identify the thread in Performance Expert Client.
To do this, change to the Performance Expert Client > Thread Summary, select the Client for
Windows thread, and click SQL Activity Tracing. In Figure 13, the Client for Windows thread is
identified by the primary authorization ID CMADMIN.

Si‘ﬁ DDYG - Thread Summary =

Thread Summary  Selected  “ieww Toals  Windowe Help :fm
B
e &/~ ®

41 2006 4:29:10 Phl

Program Matne | Wiorkstation Mame | Elspzed Class 1 | Elapsed Class 2 | Total Class 3 | CPU Clees 1 Iroii claze 2 T Tatal mabnans
ICMPLE A TESTWINZ K 4 19632 074313 0.00078 0 5 Thread Details

CMPE DISTSERY  SYSSH100 BAdATES 0:38:54 0.01850 MiP
CMPE DISTSERY  SYSSH200 BAdATES 1:02:49 001710 MiP

Figure 13: Performance Expert Client - Thread Summary

A new window opens in which you must specify additional settings for the SQL activity trace. Elapsed
time defines the maximum time frame to collect SQL activity trace data. You can always stop the trace
manually.
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Figure 14: SQL activity Report - Generation

If you click OK, the trace starts and collects the SQL activity of the specified thread.

FDDYG - SQL Activity Tracing - CMAD o =]

Generating report %
In progress
Steps
= Collecting data
Starttime 05-04-12 17:52.41 52
Stop time P

Destination OF buffer 4
Records written 5
Records lost 1]
Euffer owverflow a
Generate trace report

Step progress: 3% complete

[]

Estimated step time remaining: 00:04:48 hhomm:ss

Cancel | Helgp |

Figure 15: SQL activity Report - Progress

While OMEGAMON XE for DB2 Performance Expert on z/OS collects SQL activity trace data, you can
run the search against the Library Server. To start the query, click OK in the CM Client for Windows
Basic Search window (Figure 12).

The following figure shows the result of the query in the database of the Library Server:
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File Actions Edit wWorklist Search Options  Window  Help
EHELS s EE SO
M Folder: <Search Results> =10l x|
;4 <Search Results [ s.0Maildrchivz |
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Figure 16: CM Client for Windows - Search complete

The SQL that has been processed for this query can be analyzed in the SQL activity trace. Figure 17
is a small excerpt of the SQL activity trace report. The report comprises several pages. The excerpt
shows the part of the activity trace where the lookup of item table ICMUT01047001 takes place.

In addition to the SQL statements and their execution details, you can also see the scan activity in
DB2 databases.
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NC EVENT TINESTAMP _ ELAP. TINE _TCB TIME DETAI L
LT Yot TV 2
------ ROAB------ =--QUALIFIED AT-- -=----=---ROWS----------- --MASS- --PAGES- ---------Rl-=-=--=-
DATABASE PAGESET  SCANS PROCESS EXAM NE STAGE 1 STAGE 2 | NSERTS UPDATES DELETES DELETES SCANNED SCANS DELETES
MEMBER  TYPE
271 297 1 1 0 1 1 0 0 0 1 2 0 0
N P I NDX
1 PREPARE 15:48:10.18  0.010751 STMI# 11669 CURSCR QUERY_CURSORL SQLST: 00000 SQLCO. 0
TEXT: SELECT T.* FROM ( SELECT DI STI NCT CSLDMai | Archiv2_1.1TEM D,
CSLDMai | Ar chi v2_1. COVPONENTI D, CSLDMAi | Archiv2_1. VERSI ONI D, 1047 AS
COVPONENTTYPEI D, 1029 AS | TEMIYPEI D FROM | CMUT01047001
CSLDMai | Archiv2_1 WHERE (( CSLDMAi | Archiv2_1. ATTRO000001045 =
" BK99I KJ234' ) AND ( CSLDMai | Archi v2_1. ATTRO000001046 = ‘M ster Q)
AND ( CSLDMai | Ar chi v2_1. SEMANTI CTYPE BETVEEN 1 AND 2)) AND
((( (EXI STS (SELECT 1 FROM | CMSTCOMPI LEDACL C , | CMSTI TVI EMDEFS V WHERE
1029=V. | TEMTYPEI D AND V. | TEMIYPEVI EW D | N (1029) AND (C. ACL = V. ACLCODE
OR C.ACL = -1) AND C.UNUME2 AND C.RPRIV="1' )) )))) T,
| OVBTI TEMS001001 | WHERE T.ITEMD = |. I TEM D AND T. VERSI ONI D =
I. VERSI ONI D OPTI M ZE FOR 500 ROAS FOR READ ONLY W TH UR
B 1o Yo 1 1Y/ 2
------ ROAB------ --QUALIFIED AT-- -=----=---ROWS----------- --MASS- --PAGES- ---------Rl-=-=--=-
DATABASE PAGESET  SCANS PROCESS EXAM NE STAGE 1 STAGE 2 | NSERTS UPDATES DELETES DELETES SCANNED SCANS DELETES
MEMBER  TYPE
DSNDBO6 47 4 4 0 4 0 0 0 0 4 8 0 0
N P I NDX
DSNDBO6 47 4 4 4 0 0 0 0 0 4 4 0 0
N P SEQD
DSNDBO6 61 4 4 0 4 0 0 0 0 4 8 0 0
N P I NDX
DSNDBO6 61 4 4 4 0 0 0 0 0 4 4 0 0
N P SEQD
DSNDBO6 66 4 4 0 4 0 0 0 0 4 8 0 0
N P I NDX
TOTAL 20 20 8 12 0 0 0 0 20 32 0 0
1 OPEN 15:48:10.19 0. 053840 STMI# 11700 CURSCR QUERY_CURSCRL I SO{UR) SQLST: 00000 SQLCO 0
REOPTI M ZED(NO)  KEEP UPDATE LOCKS( NO)
1 LOCATION: S1DDVG OVEGAMON XE FOR DB2 PERFORMANCE EXPERT (V3) PAGE: 1-7
GROUP: N/ P SQL ACTIVITY - TRACE REQUESTED FROM ALL 15: 48: 00. 00
MEMBER N P TO DATES  15:48:45.00
SUBSYSTEM DDVG ACTUAL FROM 04/10/ 06 15:48: 10. 14
DB2 VERSI ON: V7
SUMVARI ZED BY OCCURRENCE, W TH SCAN WORKLOAD
OREQUESTER: 9. 152. 195. 50 PRI MAUTH:  CMADM N CONNECT : SERVER CORRNAME: | CMOlien CONNTYPE: DRDA
ORI GAUTH.  CMADM N PLANNANE: DI STSERV CORRNMBR: t . ex THRDTYPE: DBAT
ENDUSER : CMADM N VBNAME : TESTW N2K TRANSACT: | MO i ent . exe
TRACE # 1.2 DB2 LUWD: COA80003. L30A. X' 0080C0134808' ACE ADDRESS: X' 1A019388'
CICS LUWD: CDAB0003. . L30A @ . X 134808404040'
START TIME: 04/10/06 15:48:10.16 START ELAPSED: N A START REASON: | N PROGRESS
STOP TINE : 04/10/06 15:48:38.67 STOP ELAPSED : N A STOP REASON : END OF FILE
NL EVENT TIMESTAMP  ELAP.TIME TCB TIME DETAI L
T Yo 1 1Y/ 12
------ ROAB------ --QUALIFIED AT-- =-=--<-=---ROWS-----=----= --MASS- --PAGES- -------=-Rl-=-=--=-
DATABASE PAGESET  SCANS PROCESS EXAM NE STAGE 1 STAGE 2 | NSERTS UPDATES DELETES DELETES SCANNED SCANS DELETES
MEMBER  TYPE
DSNDBO7 ~ DSNAKO1 1047 1546 1546 1546 1546 0 0 0 1047 11 0 0
N P SEQW
271 264 1 1 0 1 1 0 0 0 1 2 0 0
N P I NDX
271 302 1 1 0 1 1 0 0 0 1 2 0 0
N P I NDX
271 302 1 1 1 0 0 0 0 0 1 1 0 0
N P SEQD
TOTAL 1050 1549 1547 1548 1548 0 0 0 1050 16 0 0
PACKAGE S1DDVG NULLI D, SYSSTAT. X' 5359534C564C3031"
ACQUI RE( USE) REOPT(N) RELEASE( COWM T) I SOCUR)  DYNAM CRULES( RUN)
PREPARE(NODEFER)  KEEPDYNAM C( NO) PROTOCOL ( DRDA) OPTHI NT(N/ P)

Figure 17: SQL activity report output

You can also trace SQL activity by using the Performance Warehouse client. The advantage is that
the SQL activity trace can be collected without user interaction, for example, based on a schedule. In
addition, you can collect SQL activity trace information for more than one thread that is based on filter
criteria, such as plan name or authorization ID. You can then use the Batch reporting functions on the
mainframe to create detailed SQL activity reports in various ways.

Performance Warehouse is explained in more detail in Section 6.4 and in the Redbook A Deep Blue
View of DB2 Performance.
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SQL

A Content Manager environment processes lots of dynamic SQL. DB2 caches dynamic statements in
the Dynamic Statement Cache (if ZPARM CACHEDYN=YES). OMEGAMON XE for DB2 Performance

Expert on z/OS can

display the statements together with their performance metrics. Click Statistic

Details > Dynamic SQL Statements, to get an overview of the effectiveness of the dynamic statement

cache.
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= Frepares avoided:  0.0%
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Statement invalid (DOL)

Local Cache Hit Ratio (36 it

Figure 18: Performal

nce Expert Client - Effectiveness of Dynamic Statement Cache

Field

Description

Prepare request

Full prepare

Short prepare

Shows the total number of explicit and implicit prepare requests.

An explicit prepare occurs when an application requests an SQL PREPARE or
EXECUTE IMMEDIATE. An explicit prepare always results in a short or a full
prepare.

An implicit prepare occurs when the user copy of the prepared SQL statement
no longer exists in the local dynamic SQL cache. An implicit prepare always
results in a short or a full prepare.

A full prepare occurs for explicit and implicit prepare requests when the skeleton
copy of the prepared SQL statement is not found in global dynamic SQL cache
of the EDM pool.

A short prepare occurs for explicit and implicit prepare requests when the
skeleton copy of the prepared SQL statement exists in the global dynamic SQL
cache in the EDM pool.
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You should monitor the dynamic statement cache and analyze its characteristics over time. If the
effectiveness decreases considerably, have a closer look at the cached statements. A good hit ratio
depends on your specific environment. A rule-of-thumb states that a hit ratio is good if it is greater than
90%.

The SQL Statements panel shows statements together with their performance metrics that are stored
in the dynamic statement cache. Use this screen to get information about most frequently used
statements.

Figure 19 shows meaningful performance metrics as columns:

Field Description

Executions Shows the number of executions of this statement. For a cursor statement, this
is the number of OPENSs.

Index Scan Shows the number of index scans performed for this statement.

Tablespace Scan Shows the number of table space scans performed for the statement.

Getpage Shows the number of Getpage operations performed for this statement.

Elapsed Time Shows the accumulated elapsed time used for the statement.

For a complete list of available performance metrics, refer to the Performance Expert Help.

B} DDVEG - Statistics Details o) x|

Statistics Detalls  Wiew Tools Window Help e I hE |
Q&0 Kk EI®

411106 3:18:59 AM

| S0L Staterents | S0 Statements I
= | Owerview -
=1 DM Pool SOL Statements
= Buffer Manageme Statermerit . . | Tables. | Getpage | Blapsed Time
tg_ Group Buffer | | \ _ e 23 i i IR I;I
=1 Clobal CEP SELECT RTARGETITEMTYPEID, RTARGETCOMPTY .. 6,416 G416 0 19248 059614
| = Lockmg IMPONENTID & ITEMID & VERSICND A, 6 416 5 B4 1 94059
= openiciose SELECT ITEMID, VERSIONID, COUNTC) FROM IChiy .. 6416 E416 O 12832 053750 |
e SELECT RMCODE FROM ICMYE30 JCMUTOD300001 .. 6,235 6235 0 24940 043533 I
- Bind SELECT & RMCODE, & SMSCOLLCODE, RESOURC... 6,235 12470 0 I A0 056333 |
L] Rebind / Autok SELECT & COMPOMNENTID & ITEMID & VERSIOND &... 6,235 12470 0 37410 082422 I
] Plan f Package ! Rt SELECT ITEMID, VERSIONID FROM ICMSTITEMSO0 ... 5,387 5387 0 21548 039625 I
[ Log Manager SELECT ITEMID, COMPOMENTID FROM ICMYE301CM. . 3,383 3383 0 855,800 0:00:35 |
| E7 Subsystem INSERT IMTO ICMYEA0ICMUTO 047001 (COMPCLUS... 3,383 ] 0 6799 1.8366 |
(G5 SQL Activity DML INSERT IMTO ICMYE30ICMUTO0Z00001 (COMPCLUS... 3,383 o 0 33,862 213323 |
i INSERT INTO IChYE30IChUTO 048001 (COMPCLUS... 3,383 0 0 20338 275050 |
- SELECT COUNTE®) FROM ICMYE30 ICMUTO0300001 ... 3,353 3383 0 10149  0.29883 I
EE LoL SELECT ITEMID, VERSIONID FROM ICMSTITEMSO0 ... 1,028 1028 0 4112 007465 |
= | Mizcellaneous SELECT PL_ID, P_ID, P_NAME, PG_D, PG_MAME, P 157 471 0 1413 005113 i
Sz Dynamic SAL Stat SELECT DI_ID, DI_DSMAME, DI_SIZE, DI_MOOFELD... 157 0 162 48 0.02842 I
= emen SELECT SL_ID, UPFER(S_MAME) AS S_MAME, SL_... 157 34 14 1884 003892 |
| =7 Guery Paralielism SELECT PL_ID, P_ID, P_MAME, PG_MAME, PL_STA. .. 128 871 256 2432 023078 [
=1 RID List SELECT P_MAME, P_DESCRIPTION, P_CREATOR, P... 118 18 0 354 0.01 866 |
| = PU Times SELECT T.* FROM (SELECT DISTIMCT Remversions... 95 285 190 2189 014675 |
£ i SELECT T.* FROM (SELECT DISTIMCT Remversions... 86 255 172 1978 005903 I
[z DBMI Virtual Stor: SELECT PL_ID, P_ID, P_MAME, PG_ID, PG_MNAME, P... 81 243 0 729 002410 |
I:s_ DERT Wariable SELECT DI_ID, DI_DSNAME, DI_SIZE, DI_MOOFELO... &1 o 107 369 009355 I
T MV Storage SELECT SL_ID, UPPER(S_MAME] AS S_MAME, SL_... 51 162 162 928 005727 |
[ DENH Real Storam IUPDATE DE2PM PMRVW_PROCESS SET P_STATUS... 43 43 0 262 0.06057 [
Miscellaneous . R R e e R et 2 2 i e _'I—I
T Mested SOL Activi
Distributed Data D B 3‘:35} ﬂ? [w Receive statement cache infarmation
‘- | =] an Sl | n;-l Snapshot from 441106 9:18:59 LM

Figure 19: Performance Expert Client - SQL Statements in Dynamic Statement Cache

To get detailed information about a specific statement, you can select it from the list and browse the
details. The following statement is a SELECT from table ICMUT01047001. The table represents a

specific item type in the Library Server as explained in Section 5.4.
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Figure 20: Performance Expert Client - Details about a statement in Dynamic Statement Cache

OMEGAMON XE for DB2 Performance Expert on z/OS provides a description of all fields in a window
by pressing the F1 key. Sample field descriptions:

Field Description

Users Shows the number of current users of the statement. These are the users who
have prepared or executed the statement during their current unit of work.

Copies Shows the number of copies of the statement owned by all threads in the
system.

Status Shows the status of the statement.

Rows processed

Accumulated CPU
time

If one of the following values is shown, the statement has been removed from
the cache but current users might still have an active copy. DB2 continues to
track the statement until the use count and copy count are zero. The values are:
INVALIDATED BY DROP OR ALTER

INVALIDATED BY REVOKE

REMOVED FROM CACHE BY LRU

INVALIDATED BY RUNSTATS

Shows the number of rows processed for this statement. For example, the
number of rows returned for a SELECT, or the number of rows affected by an
INSERT, UPDATE, or DELETE.

Shows the accumulated CPU time. Data for the following columns is only
collected when accounting trace class 3 is active.
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If this information is not detailed enough, you can receive more information from Visual Explain. Visual
Explain provides a graphical view of the access paths that DB2 chooses for an SQL query. This helps
to interpret the plan table output without manual efforts.

You can use this information to tune queries based on their specific relationships to different database
objects, such as tables and indexes. The graphs show table scans, sorts and similar access path
concepts.

Performance Expert Client integrates Visual Explain. To analyze a statement of the Dynamic
Statement Cache, click Explain in Figure 20.
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Figure 21: Visual Explain - Access Path

Figure 21 illustrates the access path of a statement from the Dynamic Statement Cache. In this case,
it displays a Join between table ICMUT01047001 (see Section 5.4) and ICMSTCHECKEDOUT table.
The ICMSTCHECKEDOUT table maintains a list of all items that are checked out. When a user
checks in a locked item, the row is deleted from this table.

The visual access path displays two index scans and provides additional information, such as CPU
cost analysis for this specific statement.

Visual Explain also verifies DB2 statistics and indicates if the last statistics update (RUNSTATS run)
happened too long ago. In this case, you get a message to run RUNSTATS more frequently. In DB2
for z/OS Version 8, the optimizer needs more statistics to calculate good access paths. Therefore, it is
important to run RUNSTATS more often if the Library Server runs on DB2 for z/OS Version 8.
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6.2.5 Object Analysis and I/O

Tuning your buffer pools and SQL statements to ensure good access paths does not always satisfy
the needs of your intended performance improvement, whereas analyzing DB2 objects often helps to
decrease /O load.

OMEGAMON XE for DB2 Performance Expert on z/OS offers the Object Analysis component through
the OMEGAMON Classic interface. Content Manager benefits from this performance analysis feature
because the CM environment consists of various DB2 objects that are dynamically created, changed,
or removed.

Adding new item types to a CM system results in creating new DB2 tables. Adding attributes to an
item type results in altering tables and adding columns to the specified item type table.

If the administrators of the CM environment are not familiar with DB2, they might not create
appropriate indexes for attributes that are frequently used in their particular CM workload scenarios.

For more details on access path issues, refer to Section 6.2.2.

From that point of view, it is important to monitor the objects in DB2 from time to time to detect critical
situations regarding object allocation, object activity, volume activity, and data set extent activity.

Figure 22 shows the Object Activity panel, which allows high-level analysis of Getpage and I/O activity
of DB2 databases. The environment that is used in this document contains the following relevant
databases:

ICML83DB Library Server
ICMR83DB Resource Manager
GROUPO02 OAM (storage for archived documents)

ZQJ0s VTS 2 V310./C DDVG 04/12/06 10:32:44 2
> Hel p PF1 Back PF3 Up PF7 Down PF8 Sort PF10 Zoom PF11
> 0B
> OBJECT ANALYSIS: Enter a selection letter on the top line.
>
> A- OBJECT ALLOCATI ONS *- OBJECT ACTIVITY C- VOLUME ACTIVITY
> D- EXTEND ACTIVITY E- DI SPLAY OPTI ONS F- COLLECTOR CONTRCL
> OBJECT ACTIVITY SUMVARY

Qs

+ Interval Tine = 00: 15: 00 Interval El apsed = 00:08: 25
+ Total Cetpage = 3123059 Total 1/0O = 119
+ *

+ % of % of Getp Sync Pre Async G her
+ Database GCetp /0 per RO GCetpage Read Fet ch Wite Wite
4 mmmmmmms meamams memeams mememmme=s mammmm=m mmmmmm= memmm=m mmmmmm=  mmm=-
+ DB2PM . 2% . 0% 7044.0 7044 0 0 0 0
+ DSNDB06 68. 3% . 0% 2133759. 0 2133759 0 0 0 0
+ DSNDBO7 15. 4% 1.6% 241702.0 483404 0 2 0 0
+ GROUPO2 .8% 92.4% 26555.0 26555 0 0 110 0
+ | CML83DB  13. 9% 2.5% 434873.0 434873 1 0 2 0
+ |1 CVR83DB . 9% 3.3% 7045.0 28180 4 0 0 0
+ QAVADM N . 2% . 0% 9244.0 9244 0 0 0 0

Figure 22: VTAM - Object Activity

This activity report shows a lot of Getpages in the Library Server (13.9%) but a low I/O rate. The
Library Server is a catalog file where lots of searches, simple inserts, updates and deletes take place.
On the contrary, the OAM database denotes high 1/O rates (92,4%) because these table spaces
contain the real documents that are stored and retrieved. This also results in high write rates. It seems
that a lot of store workload occurred during analyzing the CM system.

Move the cursor over a database and press the F11 key to zoom in to display more details in the
Database Activity panel. The panel shows Getpage and I/O activity for spaces that are owned by a
single database. The following figure shows spaces of the Library Server:
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ZQi01 VTS (0% V310./C DDVG 04/ 12/ 06 10:57:46 2

> Hel p PF1 Back PF3 Up PF7 Down PF8 Sort PF10 Zoom PF11
>
> OBJECT ANALYSIS: Enter a selection letter on the top line.
>
> A- DATABASE ALLOCS *-DATABASE ACTIVITY C THREAD ACTIVITY D- DI SPLAY OPTI ONS
> DATABASE ACTIVITY

QoL
+ Interval Tine = 00: 15: 00 Interval Elapsed = 00:03: 26
+ Total GCetpage = 59787 Total 1/0 = 42
+
+ Dat abase = | CM_.83DB
+ *
+ % of % of Getp Sync Pre Async O her
+ Spacenam GCetp 1/0 per RIO Cet page Read Fet ch Wite Wite
4 mmmmemes  mmmmmm  mmmmmm mmmmmmmm= mmmmmmm mmmmmmm mmmmmmm mmmmmm= mmm—-
+ | CMULLPQ  39.2% 4.7% 23455.0 23455 0 0 2 0
+ | CMB1lELlY 4. 4% . 0% 2664.0 2664 0 0 0 0
+ | CMBTI TE 3.5% . 0% 2122.0 2122 0 0 0 0
+ COMDLSTS 3. 0% . 0% 1824.0 1824 0 0 0 0
+ | CVB18R1 3. 0% 4. 7% 1853.0 1853 0 0 2 0
+ | CMB1051 2.8% 4. 7% 1709.0 1709 0 0 2 0
+ | CMULDAQ 2.6% 4. 7% 1567.0 1567 0 0 2 0
+ | CVMB1GP8 2.6% 4. 7% 1610.0 1610 0 0 2 0
+ | CMSTCOM 2.2% . 0% 1348.0 1348 0 0 0 0
+ | CMB1E23 2.2% . 0% 1322.0 1322 0 0 0 0
+ | CVBTI TV 2.0% . 0% 1254.0 1254 0 0 0 0
+ | CMLF@B2 1.8% 4. 7% 1077.0 1077 0 0 2 0

Figure 23: VTAM - Database activity

This report gives a detailed view of the table spaces that are used by the Library Server of the sample
environment. Table space ICMLFQ32 for example holds all ICMUT* tables that represent the item

types.

You should again monitor these I/O rates and identify the spaces that do not follow the overall trend.
If, for example, the ICMLFQ32 changes its I/0O behavior, you should analyze if new item types have
been added to the system and if indexes have been created for all attributes that are frequently used
in queries.

DB2 provides the concept of partitioned table spaces for very large tables. Table rows are distributed
over several partitions based on a partition key. In Content Manager, the attribute ITEMID is an
applicable partitioning key because it is built on a time stamp. The ICMSTITEMSnnnsss table (where
nnn is LibrarylD and sss is SysSegmentlID) identifies the items within Content Manager. If you are
working with many items and you experience high I/O rate for the corresponding table space, you
should partition the table space.

Another sample is the ICMSTLINKSnnnsss table, which maintains relationships between items. Links
can be used to model various functionalities. For example, you can support folder and document
relationships. To support folder and document relationships, each link represents a folder relationship
or a document relationship. The TargetltemID represents the document item, and the SourceltemID
represents the folder item.

If most of your documents are stored in folders, the LINKS table increases. Therefore, you should also
partition it, probably based on the system-defined attribute SOURCEITEMID.

For more details about partitioning specific table spaces, refer to the IBM Content Manager v8.2

Performance Tuning Guide.

To get detailed allocation-related information about a single table space, move the cursor over the
table space name and press F11 to zoom in:
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V310./C DDVG 04/ 12/ 06 11:43:37 2
Sort PF10 Zoom PF11

Down PF8

OBJECT ANALYSIS: Enter a selection letter on the top line.

B- SPACENAMVE ACTI VI TY

ZQIA2 VTS (02
> Hel p PF1 Back PF3 Up PF7
>
>
>
> *. SPACENAME ALLCCS
> SPACENANMVE
QIA2
+ Dat abase = | CM_83DB Spacenane
+ Datasets =1 Vol unes
+ Space = 420 Trks
+ *

+ Hi gh
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000275
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Figure 24: VTAM - Spacename allocations

The panel SPACENAME ALLOCATIONS displays data sets that are currently allocated by DB2 and

provides the following fields:

Field Description

Type simple, partitioned or segmented table space
index or partitioned index

Datasets Number of data sets used by the space

Volumes Number of volumes used by the data sets

Exts Number of extents allocated by all data sets

Space Total amount of space

DSN /dataset Data set sequence number

Vols /dataset Number of volumes that the data set resides on

Exts /dataset Number of extents allocated by this data set

High Fmt Pg /dataset Highest page number formatted in the data set (in hex)
High Alloc Pg /dataset  Highest page number allocated in the data set (in hex)
% in use / dataset Percentage of pages in use for the data set

Dataset space /dataset Total amount of space allocated by this data set

A high-level overview of allocation related information is also provided by the Object Allocation
Summary panel. This is a less granular report on database level as displayed in Figure 25.
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ZQJAS

Hel p PF1
0A
OBJECT ANALYS

*- OBJECT ALLOCATI ONS
D- EXTEND ACTI VI TY

VTS

Back PF3

S

@
Up PF7

V310./ C DDVG
Down PF8

Enter a selection letter on the top line.

B- OBJECT ACTIVITY
E- DI SPLAY OPTI ONS

Sort PF10

04/ 12/ 06 11:56: 44 2
Zoom PF11

C- VOLUME ACTIVITY
F- COLLECTOR CONTRCL

OBJECT ALLOCATI ON SUMVARY

QIAS

+ Total Databases = 8 Total Spaces = 202 Total Datasets = 191
+ *

+ Dat abase Spaces Thl sp | ndxs DSNs Extents Ext s/ DSN Max Exts
4 mmmmemee mmmmee mmmmma mmmmme mmmmma mmmmmem= mmmmmmm= mmmm .
+ DB2PM 29 7 22 29 34 1.1 4
+ DSNDBO1 11 5 6 11 50 4.5 23
+ DSNDB06 43 13 30 42 49 1.1 7
+ DSNDBO7 2 2 0 2 10 5.0 8
+ GROUP02 6 2 4 6 6 1.0 1
+ 1 CML83DB 94 34 60 85 160 1.8 12
+ | CVR83DB 9 5 4 8 8 1.0 1
+ OAVADM N 8 3 5 8 8 1.0 1

Figure 25: VTAM - Object allocation summary

The panel Volume Activity Summary helps to observe volumes that are used by DB2 databases.
Again, you can zoom into volumes to get more details about I/O rates and allocations on volume level.
If most of the 1/O is processed by a specific volume, you should have a closer look at your table space
distribution.

ZQ1VsS
Back PF3

VTS a2

Up PF7

V310./C DDVG 04/ 12/ 06 12:18:20 2
Down PF8 Sort PF10 Zoom PF11

Hel p PF1
ocC

OBJECT ANALYSIS: Enter a selection letter on the top line.
A- OBJECT ALLOCATI ONS
D- EXTEND ACTIVITY

B- OBJECT ACTIVITY
E- DI SPLAY OPTI ONS

*-VOLUME ACTIVITY
F- COLLECTOR CONTROL

VOLUME ACTI VI TY SUMVARY

Qaivs
+ Interval Tine = 00: 15: 00 Interval El apsed = 00: 09: 01
+ *
+ Vol Vol Tot al DB2 %DB2 Aloc Aloc Exts/
+ Volume Unit Uil% Serv /0 /0 /0 DSNs Exts DSN
+ e e - m e e e mmmmea mmmmaa mmmmaaa  mmmmmaa mmmmma  mmmmma mmmmma mmmaaa
+ DB2DVG 5412 . 0% .6 139 4 3.5% 78 134 1.7
+ DB2DV2 5413 0% 1.7 12 5 4. 4% 13 38 2.9
+ DB2DV3 520B . 0% 3.2 86 50 44. 6% 91 124 1.3
+ OAMOML 5A1E 0% 1.0 249 1 . 8% 9 9 1.0
+ OAMOMR 5A1F . 0% 1.0 58 52 46. 4% 8 27 3.3

Figure 26: VTAM - Volume activity
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6.3 Monitoring DB2 Connect

Content Manager applications usually run on distributed platforms and connect to a Library Server or
Resource Manager on z/OS. DB2 for z/OS accepts inbound-distributed connections through its
Distributed Data Facility (DDF) address space and the Distributed Relational Database Architecture
(DRDA) protocol.

Clients such as the CM Client for Windows or any other CM application can establish such a
connection to DB2 through a DB2 Connect instance running on Linux, UNIX, or Windows systems.
OMEGAMON XE for DB2 Performance Expert on z/OS can monitor DB2 Connect instances and
analyze the performance of their DB2 connection. You can use this information to evaluate the overall
health of a DB2 Connect server, or to make changes to improve the throughput.

The performance data is collected by a DB2 Connect Monitoring Agent that runs on the DB2 Connect
machine. Then it is stored into Performance Warehouse database tables. The OMEGAMON Server
uses this data to provide an overall view of DB2 Connect health and connection status. This status
can be viewed from Performance Expert Client, the OMEGAMON Classic interface, and the Tivoli
Enterprise Portal.

For more information about DB2 Connect, refer to DB2 Connect User’s Guide Version 8, SC09-4835.

6.3.1 Connection Pooling and Connection Concentrator

Connection Pooling and Connection Concentrator are important features of DB2 Connect servers.
Content Manager environments that handle many requests to the Library Server from different users
or high query rates require many concurrent connections.

DB2 Connect Monitoring Agents handle these connections and forward them to DB2 for z/OS where a
new thread is created. Without using Connection Pooling and Connection Concentrator, opening a
new connection results in creating a new thread in DB2.

Assembling and disassembling threads in DB2 is an expensive procedure and consumes significant
resources without actually processing CM data. This means that the system performance decreases.

Connection Pooling lets you reuse an established thread for further incoming connections. This means
that a thread remains open in DB2 after the client closes its connection. If the connection is reopened,
it is handled by the same thread.

Connection Concentrator lets you share physical connections to DB2 for z/OS by multiple clients.
Clients open logical connections to DB2 Connect and DB2 Connect decides at transaction boundaries
(COMMIT, ROLLBACK) about the actual mapping of a logical connection to a physical host
connection.

The following parameters of DB2 Connect customize Connection Pooling and Connection
Concentrator:

MAX_CONNECTIONS Maximum number of logical agents

MAX_COORDAGENTS Maximum number of coordinator agents. Connection Concentrator is on
if MAX_CONNECTIONS > MAX_COORDAGENTS

MAXAGENTS Maximum of overall agents in the system

MAXCAGENTS Maximum number of concurrent coordinator agents

NUM_POOLAGENTS Maximum number of idle and inactive agents in the pool

NUM_INITAGENTS Number of idle agents DB2 Connect creates at startup

The Tivoli Enterprise Portal allows you to monitor these settings and hereby supports you to
customize these parameters in your environment.
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Figure 27: TEP - DB2 Connect Monitoring

TEP graphically displays the agents of the CM applications that are currently connected. It also shows
how many agents are waiting to get connected. The blue chart bar in the High Water Mark component
in the upper right corner displays the number of agents that wait for a connection because the physical
connections are currently used.

If too many agents are waiting, CM clients experience a bad performance for their connections to DB2.

6.3.2 TCP/IP & networking

Another option of DB2 Connect Monitoring is the display of the execution time of a sample SQL
statement. Monitoring the sample statement helps you identify network problems between DB2
Connect and DB2 for z/OS. If the network part of the execution time increases considerably, you
should contact the network administrators. The reason for the increase might be changes in the
network infrastructure.
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Figure 28: TEP - DB2 Connect Monitoring, SQL statement time

6.4 Performance Warehouse
Performance Warehouse provides an infrastructure to:

1. Automate performance analysis tasks

2. Save historical monitoring data over a long period of time in the Performance Warehouse
database

3. Perform analysis of Performance Warehouse data by using SQL queries or predefined rules-
of-thumb.

The infrastructure consists of a Performance Warehouse server and a Performance Warehouse client.
The server component implements a kind of workflow engine to automate performance analysis tasks.
Moreover, it manages and maintains a Performance Warehouse database to store performance data.
The client component enables you to define Performance Warehouse processes, Performance
Warehouse queries, and Performance Warehouse rules-of-thumb. These Performance Warehouse
objects are also stored in the Performance Warehouse database.
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A Performance Warehouse process is the concept to automate a performance analysis task. This
process consists of one or more steps that you can use to:

e Collect DB2 performance data,
e Load DB2 performance into the Performance Warehouse database
e Generate performance reports

You can organize Performance Warehouse processes in process groups by using the Performance
Warehouse client, which is similar to the organization of files by using directories.

A Performance Warehouse query is an SQL query to analyze performance data that is stored in the
Performance Warehouse database. The Performance Warehouse client provides query editors that
support you in defining Performance Warehouse queries by accessing the meta data model of the
Performance Warehouse database. Like Performance Warehouse processes, queries can also be
organized in groups.

A Performance Warehouse rule-of-thumb is a DB2 expert rule, such as an arithmetic expression, that
consists of DB2 performance counters that are associated with problem and warning thresholds. You
can use rules-of-thumb to analyze performance data that is stored in the Performance Warehouse
database. For more information about rules-of-thumb, refer to the Redbooks, which are listed in the
Appendix.

OMEGAMON XE for DB2 Performance Expert on z/OS provides templates for Performance
Warehouse objects. Templates are product-supplied samples for processes, queries, and rules-of-
thumb, which you can copy and customize according to your needs.

Currently, Performance Warehouse supports the scheduled loading of statistics and accounting
performance data into the Performance Warehouse database and the scheduled generation of
statistics and accounting reports. Supported load formats are SMF data sets, GTF data sets,
converted SAVE data sets, or FILE data sets. Note that the automatically generated statistics and
accounting reports are also stored in the Performance Warehouse database for your reference.

Statistics and accounting information helps you proactively tune the databases in a CM environment. It
provides general performance information about the subsystem and detailed workload information on
transaction level at low cost because collecting this information has only a low impact on the
monitored subsystem itself.

Storing statistics and accounting data over time in the Performance Warehouse database and
analyzing this data on a regular basis, helps you identify potential performance problems or
performance trends and determine the times of heavy workload on your system.

You can find detailed information about the Performance Warehouse infrastructure and the
Performance Warehouse client in the following references:

e Manual: Monitoring Performance from the Performance Expert Client, SC18-9640
e Redbook: A Deep Blue View of DB2 Performance, SG 247224

The following section shows how to use the Performance Warehouse infrastructure to monitor threads
of an CM application client that are connected to your Library Server and to the Resource Manager
databases.

You get the following information:

1. The times at which the most threads are connected to your Library Server and Resource
Manager databases. This helps you determine the peak times and normal workload times of
your CM system. It also helps you find out if the workload on your Content Manager system is
evenly spread or if it changes over time.

2. How busy these threads are and how many resources they consume.

Page 40 of 51



© IBM Corporation 2006
Monitoring Content Manager with OMEGAMON XE for DB2 PE on z/OS

6.4.1 Determine peak workload times in your CM system

To determine the peak times and normal workload times, you must load statistic records into the
Performance Warehouse database on a regular basis. To perform this, you can setup a Performance
Warehouse process that is scheduled to start after the SMF switches take place. During process
execution, the statistics data is read from the SMF data set and stored in the Performance Warehouse
database. Optionally, you can generate a statistics report afterwards.

To implement this, you can use the process template DB2PM.Templates.Load Warehouse 5 in
process group Public. The process template uses the reporting function of OMEGAMON XE for DB2
Performance Expert on z/OS to load statistics data from SMF data sets into the Performance
Warehouse database.

Copy the process and use the Performance Warehouse client interface to interactively modify the
report command stream. For example, you can modify the way in which the statistics data is loaded
into the Performance Warehouse database, or you can add a report command to generate an
additional statistics report. Schedule and activate the process to load the statistics data into the
Performance Warehouse database on a regular basis.

The report step of the process is configured in the Performance Warehouse GUI as shown in Figure
29.

Report Step Properties 5[

General  Options I Cotntrand

(= REPORT current DE2 LOAD command options:

GLOBAL Target tables Optiohs

CH=F STATISTICS ¥ Genetal data Rezume |RESUME YES ;I
s [V Group buffer pool data Loy JLoe no NocorvPEND ¥ ]

- CAD FILE [ Distributed data facilty (DDF) data
[ Buffer pool data

[V Butfer pool data set data

Start time I g

Advanced options

Add Delete |

Ok I Apply Cancel | Help |

Figure 29: Performance Warehouse - Report Step Properties

Next, create a new query group and create the following queries:

1. SQL Characteristics
2. STP Throughput

The query SQL Characteristics shows the percentage of SQL DML operations over time. It can be
used to analyze changes in workload characteristics. The query is as follows:
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SELECT
G END_REC_TSTAMP,
DECI MAL( (G SELECT/ C. TOTAL) *100, 5, 2) AS "% SELECT",
DEC!I MAL( (G | NSERT/ C. TOTAL) *100, 5, 2) AS "% | NSERT"
DECI MAL( (G UPDATE/ C. TOTAL) *100, 5, 2) AS "% UPDATE",
DECI MAL( (G DELETE/ C. TOTAL) *100, 5, 2) AS " 9% DELETE",
DECI MAL( (G PREPARE/ C. TOTAL) *100, 5, 2) AS " 9% PREPARE"
DEC! MAL( (G DESCRI BE/ C. TOTAL) *100, 5, 2) AS " 9% DESCRI BE",
DECI MAL( (G DESCRI BE_TABLE/ C. TOTAL) *100, 5, 2) AS "% DESCR BE TABLE",
DECI MAL( (G OPEN C. TOTAL)*100, 5, 2) AS "% OPEN',
DECI MAL( (G CLOSE/ C. TOTAL) *100, 5, 2) AS " 9% CLCSE",
DECI MAL( (G FETCH C. TOTAL) *100, 5, 2) AS "% FETCH'

FROM

DB2PM DB2PM STAT_GENERAL G,

(SELECT A. LOCAL_LOCATI ON, A. GROUP_NAME, A. SUBSYSTEM | D, A. MEMBER NAME, A. BEG N_REC TSTAMP,

(A SELECT + A | NSERT + A. UPDATE + A. DELETE + A. PREPARE + A. DESCRI BE +
A. DESCRI BE_TABLE + A OPEN + A CLOSE + A FETCH) AS TOTAL
FROM DB2PM DB2PM STAT_GENERAL A) AS C

WHERE G LOCAL_LOCATI ON=C. LOCAL_LOCATI ON
AND G GROUP_NAME=C. GROUP_NAME
AND G SUBSYSTEM | D=C. SUBSYSTEM | D
AND G MEMBER_NAME=C. MEMBER NAME
AND G BEG N_REC TSTAMP=C. BEG N_REC TSTAMP
AND G LOCAL_LCCATION = :loc
AND G GROUP_NAME = : group
AND G SUBSYSTEM I D = : subsystem
ORDER BY G END_REC TSTAMP

This screenshot shows an example query result in HTML format. It indicates that the workload mainly
performs data retrieval and that there is a peak interval between 1:30 PM and 1:49 PM.

END_REC_TSTAMP % SELECT % INZERT % UPDATE % DELETE % PEEPARE % DESCRIBE % DESCRIEE TAELE % OPEN % CLOSE % FETCH
2006-04-11 13:29:02 206956 12.66 6.29 134 0.a1 313 0.0 000 682 597 5692
2006-04-11 133403 152636 2162 754 102 093 330 (] 0.0o 730 6.51 5157
2006-04-11 13:39:04.0971 2167 751 108 054 351 0.0 000 769 6.3l 074
2006-04-11 13:44:05 040839 2146 712 102 092 338 0.00 000 737 6.47 5222
2006-04-11 13:49:05 024160 2220 621 1.00 094 330 (i} 0.0o 734 a.41 578
2006-04-11 13:54:06 929138 11.13 1.10 352 127 737 (] 0.0o 1834 1370 3803
2006-04-11 13:59:07 274118 904 0.0 411 128 836 0.0 000 2165 2165 3387
2006-04-11 14:04:08 81592 904 0.00 411 128 836 0.00 000 2165 2165 3387
2006-04-11 14:09:09 F62609 257 0.00 300 121 796 006 0.0o 2055 20055 KA Y
2006-04-11 14:14:10 707525 893 0.00 406 127 836 019 000 2148 2148 3420
2006-04-11 14:19:11 652024 897 ooz 407 129 835 0.0 000 15 2151 3425
2006-04-11 14:24:12 595917 888 00z 400 133 815 0.00 000 2108 2108 3535

A good starting point for the SQL Characteristics query is the query template DB2PM.Statistic.SQL
DML.Quantity.

The stored procedure call throughput is a key performance metric in an IBM Content Management
V8.3 environment. The Library Server uses stored procedures to process any user request to the
Library Server database.

Monitoring the stored procedure throughput over time helps you detect trends regarding changing
throughput or changing workload mix in your Content Management environment.

If you detect degraded stored procedure throughput over time, then run RUNSTATS and REBIND first
to make sure that the database statistics are up-to-date. You might see a throughput improvement
after running these utilities.

Monitoring the stored procedure throughput by using DB2 statistics traces is very straightforward.
Throughput is the number of event occurrences per time interval. The time interval during which DB2
writes statistics records to SMF is defined by using the Statistics Time Interval ZPARM (STATIME). In
the sample environment, the value of STATIME is set to 5, which is 5 minutes.

The following query calculates the stored procedure throughput per minute. Moreover, the thread
creation throughput per minute and the number of bytes sent and received per minute through DDF is
calculated. Each CM application client that connects to the Library Server database and the Resource
Manager database on z/OS causes that a DB2 thread is created or reused on the DB2 subsystem.
Thus, the thread creation throughput is an indicator for the transaction rate in your Content

Page 42 of 51



© IBM Corporation 2006
Monitoring Content Manager with OMEGAMON XE for DB2 PE on z/OS

Management environment. Most of the documents that are managed by a Content Management
system are stored to or retrieved from workstation clients. Thus, the number of sent and received
bytes helps you determine if the size characteristics of the managed documents changes over time.

SELECT
G END_REC_TSTAMP,
DECI MAL( G. STPROC_CALL/ | NTEGER( G. | NTERVAL_ELAPSED/ 60) , 31, 2) AS CALL_STP_PER M N,
DECI MAL( ( G CREATE_THREAD + G DBATS_CREATED)/ | NTEGER( G. | NTERVAL_ELAPSED/ 60), 31, 2) AS
CRT_THRDS_PER_M N,
DECI MAL( D. BYTES_SENT/ | NTEGER( D. | NTERVAL_ELAPSED/ 60) , 31, 2) AS BYTES_SENT_PER M N,
DECI MAL( D. BYTES_RCD/ | NTEGER( D. | NTERVAL_ELAPSED/ 60) , 31, 2) AS BYTES_RCD PER M N
FROM DB2PM DB2PM _STAT_GENERAL G, DB2PM DB2PM_STAT_DDF D
WHERE G LOCAL_LOCATI ON D. LOCAL_LOCATI ON
AND G GROUP_NAME D. GROUP_NAME
AND G SUBSYSTEM. I D D. SUBSYSTEM | D
AND G MEMBER_NAME D. MEMBER_NAME
AND G BEG N_REC TSTAMP = D. BEG N_REC TSTAMP
AND G LOCAL_LOCATI ON 1l oc
AND G GROUP_NAME ;. group
AND G SUBSYSTEM. I D : subsystem
order by G END_REC TSTAWP

The screenshot below shows an example query result displayed in HTML format:

QID_RBC_TSTAMP CALL_STP_PER_MIN CRT_THRDS_FER_MIN EYTES_SENT_PER_IMIN BYTES_RCD_PER_MIN
2006-04-11 13:20:02 206986 32500 465100 61202600 132450.00
2006-04-11 13:34:03.1 52636 424100 726,60 62421400 18571000
2006-04-11 13:35:04.0671 32060 40460 462208 40 120971 40
2006-04-11 13:44:05.040839 47180 705.20 60677500 181862 20
20060411 13:49:05.954169 856,00 128360 1204642.00 320002.00
2006-04-11 135406920133 520 580 14838 60 12629.00
2006-04-11 13:59:07.874118 0.00 0.00 7190.40 11139.20
2006-04-11 1404:02.21252 0.0 0.00 709%.00 1098600
2006-04-11 1405:09 762609 0.00 0.00 709%.00 1098600
2006-04-11 14:14:10.707525 0.0 0.00 709800 1098600
20060411 14:19:11 652024 0.40 0.0 £139.20 1154580
2006-04-11 142412 595917 160 020 10227 20 11678 60

6.4.2 Analysis of thread resource consumption

So far, statistics data that is stored in the Performance Warehouse gave a high-level overview of the
performance of the Library Server in a Content Management system. In this section, the focus is on
DB2 thread performance, which means the performance of individual DB2 applications that are
connected to the Library Server or the Resource Manager databases. For this process, you need
accounting data that is stored in the Performance Warehouse database.

You must set up a Performance Warehouse process that is scheduled to start after the SMF switches
take place. The accounting data is then read from the SMF data set and stored in the Performance
Warehouse database.

You can use the Performance Warehouse process template DB2PM.Templates.Load Warehouse 6 to
implement scheduled loading of accounting data into the Performance Warehouse database. The
Performance Warehouse process template uses the reporting function to load the SMF data. The
report step of the process is configured in the Performance Warehouse GUI as shown in Figure 30.
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Report Step Properties 5'

General  Options I Commandl

Current DE2 LOAD command options:

(= REFORT
GLOBAL Target tables Options
—H=r ACCOUNTING ¥ | General data Resume IRESUME YES j
=Heg SAVE [ Group buffer pool data Log Lo MO NOCOPYPEND — |
3 (e [V Distributed data facilty (DDF) data

[+ Buffer pool data
[+ Package data
[+ Resource limit facility (RLF) data

Start time I g

Advanced options

Aol Delete |

Ok I Apply Cancel | Help |

Figure 30: Performance Warehouse GUI - Report Step Properties

To analyze the accounting data that is stored in the Performance Warehouse database, you can use
the following queries:

1. Identify long running applications

2. ldentify long running applications that spent most of their time in DB2 either working or
waiting for resources

3. ldentify DB2 packages of CM applications that are candidates for tuning

Note: A DB2 package is an object that contains a set of statically bound SQL statements and is stored
in the DB2 system catalog. A CM application client that performs static SQL statements, for example
in a stored procedure call, deploys DB2 packages.

Identify long running applications

To identify long running applications, you must calculate the average elapsed time of each application.
Because the majority of CM applications connect through DRDA to the Library Server, you must
specify a GROUP BY clause by using the thread attributes PLAN_NAME, CLIENT_TRANSACTION,
CLIENT_ENDUSER, CLIENT_WSNAME. This identifies if the elapsed time of the application depends
on the transaction, the user, the workstation, or any combination of these attributes. In this example,
an application is assumed to be long running if the elapsed time (CLASS1 ELAPSED) exceeds five
seconds. You can adapt this threshold value to your Content Management environment. The query is
as follows:

SELECT
PLAN_NAME,
CLI ENT_TRANSACTI ON,
CLI ENT_ENDUSER,
CLI ENT_WBNAME,
SUM CLASS1_ELAPSED) / SUM OCCURRENCES) AS AVG ELAPSED. TI ME
FROM DB2PM DB2PMSACCT GENERAL
GROUP BY PLAN NAMVE, CLIENT_TRANSACTI ON, CLIENT_ENDUSER, CLI ENT_WSNAVE
HAVI NG ( SUM CLASS1_ELAPSED) / SUM OCCURRENCES)) >= 5
ORDER BY AVG ELAPSED TI ME DESC

This screenshot shows an example query result in HTML format:
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PLAN NAME CLIENT TRANSACTION CLIENT ENDUZER CLIENT W3NAME AVG ELAFSED TIME
java.exe java.exe crmadmin OB3TLER 1898 Aa2444
DENESPRR 538 372280

ICKClien ICWC et exe CMADLIN TESTWINZE 7236451

Note that accounting data is stored in the Performance Warehouse database in a pre-aggregated way.
The column OCCURRENCES tracks the number of DB2 threads, which are accumulated in one row in
the Performance Warehouse accounting tables. You can use them to calculate average times and
events.

Identify long running applications, which spent most of their time in DB2

The query above can be modified to display only DB2 applications that spent most of their time in
DB2, which means the ratio of CLASS2_ELAPSED_TIME/CLASS1 _ELAPSED_TIME is greater than
or equal to 50%.

Note: DB2 applications that spent the biggest part of their processing time in DB2 are the best
candidates for database tuning.

SELECT

PLAN_NAME,

CLI ENT_TRANSACTI ON,

CLI ENT_ENDUSER,

CLI ENT_WBNANE,

SUM CLASS1_ELAPSED) / SUM OCCURRENCES) AS AVG ELAPSED Tl ME,

SUM CLASS2_ELAPSED) / SUM OCCURRENCES) AS AVG | N_DB2_TI ME,

DOUBLE( SUM CLASS2_ELAPSED) ) / DOUBLE( SUM CLASS1_ELAPSED)) AS | N_DB2_PERCENT
FROM DB2PM DB2PMBACCT _GENERAL
GROUP BY PLAN NAME, CLIENT_TRANSACTI ON, CLIENT_ENDUSER, CLIENT_WSNANE
HAVI NG SUM CLASS1_ELAPSED) / SUM OCCURRENCES) >= 5
AND DOUBLE( SUM CLASS2_ELAPSED) )/ DOUBLE( SUM CLASS1_ELAPSED)) >= 0.5
ORDER BY AVG ELAPSED TI ME DESC

This screenshot shows an example query result in HTML format:

PLAN NAME  CLIENT TRANSACTION CLIENT ENDIIZER CLIENT WiNAME AVG ELAPSED TIME AVG IN _DB2 TIME IN_DB2 PERCENT
ICMClien ICMClient. exe CMADMIN TESTWINZEK 7236451 71326846 09856607 205893662

Identify packages that are candidates for tuning

You should check by using EXPLAIN, if the DB2 packages that are identified by the following query
benefit from additional indexes. As a rule of thumb, all packages that perform more than 100 get
pages per statement execution are tuning candidates.

SELECT
SUM P.SQL_STMIS_| SSUED) AS #STMT_| SSUED,
SUM DOUBLE(B. BP_GETPAGES) )/ SUM CASE WHEN P. SQL_STMI'S_| SSUED=0 THEN NULL
ELSE P. SQL_STMIS_| SSUED END) AS GET_PAGES_PER STM,
P. PLAN_NAME,
P. PCK_I D,
P. CONNECT_TYPE
FROM DB2PM DB2PMSACCT _PROGRAM P, DB2PM DB2PMSACCT BUFFER B
WHERE P. PRI MAUTH = B. PRI MAUTH
AND P. MAI NPACK = B. MAI NPACK
AND P. PLAN NAME = B. PLAN_NAVE
AND P. PLAN_NAME | N ( SELECT PLAN_NANE
FROM DB2PM DB2PMSACCT _GENERAL
GROUP BY PLAN NAME, CLIENT_TRANSACTI ON, CLIENT_ENDUSER CLI ENT_WSNAVE
HAVI NG SUM CLASS1_ELAPSED) / SUM OCCURRENCES) >= 5
AND  DOUBLE( SUM CLASS2_ELAPSED) ) / DOUBLE( SUM CLASS1_ELAPSED)) >= 0. 5)
AND P. CLI ENT_TRANSACTI ON=B. CLI ENT_TRANSACTI ON
AND P. SUBSYSTEM | D = B. SUBSYSTEM | D
GROUP BY P. PLAN_NANME, P.PCK_ID, P.CONNECT TYPE
HAVI NG SUM DOUBLE( B. BP_GETPAGES)) / SUM CASE WHEN P. SQL_STMIS | SSUED=0 THEN NULL ELSE
P. SQL_STMTS_| SSUED END) > 100
ORDER BY 2 DESC
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This screenshot shows an example query result in HTML format:

#3TMT_ISSUED GET_PAGES_PER_STMT PLAN_NAME FCE_ID CONNECT_TYFE
) 1166.5 ICIWCen ICMPLIAM DEDA
4 58325 ICMClien ICMPLECW DEDA
4 58323 ICIWChen ICMPLEFC DED&
12 194 A1 BAEAEAAEAEAE ICIWClien BYEITAT DED&

Note that this application analysis strategy is a short version of the more explicit version that
Performance Warehouse offers by using the Expert Analysis Queries. These queries are part of the
OMEGAMON XE for DB2 Performance Expert on z/OS query templates.

For details about the Expert Analysis Queries, refer to the Redbook: IBM DB2 Performance Expert for
z/OS Version 2, SG 246867.

Page 46 of 51



© IBM Corporation 2006
Monitoring Content Manager with OMEGAMON XE for DB2 PE on z/OS

7 Appendix A: Installation tokens

Token name Description Example
TACLPLAN? DB2 plan for ICMPCACL. ICMACLPL
BP32? Buffer pool for table space ICMLFQ32 BP32K
and ICMLNE32.
TBPS4? Buffer pool for library server tables. BP4
TBPV4? Buffer pool for library server indexes.  BP4
?CREATOR? ID of the creator defining the DB2 ICMCRTOR
objects.
TDB2CONNECTID? User ID of the DB2 connect ID. It must ICMCONT
be a TSO user ID with DB2 user
privileges. You can use this user ID as
the DB2 connect ID for DB2 Content
Manager Version 8 users who do not
have a TSO user ID on z/05.
7DB2PKGCOLLID? Collection name of the DB2 package ICMMLS
7ICM? High-level qualifier of the DB2 Content ICMV&30
Manager Version 8 library.
TICMADMIN? User ID of the default system ICMADMN

administrator; the 1D must be a TSO
user ID with DB2 system
administration privileges.

Token name

Description

Example

ICMMLSP?

Customized JCL for the user table
access program preparation:

This token is no longer
used.

ICMMLSP1, ICMMLSF2, or
ICMMLSP3

CMMLSQ?

Customized JCL for the user table ICMMLSQ3
creation SQL job: ICMMLSQ1,
ICMMLSQ2, or ICMMLSQ3.

NUMTCE?

The number of task control blocks 32
(TCBs) used to process end user
requests.

PREFETCHCOLL?

Default resource manager prefetch OAM.CLLCT002
collection name if the default resource

manager does not use any device other

than a disk.

Then, the following SQL can be
removed from SYSIN input data of this
job:
INSERT INTO
PCREATOR? . ICMSTCa1Name-
VALUES (
1, B, '7ICHADMINT',
CUBRENT TIMESTAMP-CURRENT TIMEZOWE, 1, 2,
' PREFETCHCOLL?')

TRMLOGINID?

Default resource manager user ID. EMADMIN
Assign a user ID for this resource
manager as follows:
+ RACF® (ACF/2 or Top Secret) user
1D for DB2 Content Manager for
z/05

+ LAN logon ID for LAN base

(This job loads a dummy password for
the user ID into the DB2 Content
Manager Version 8 table
ICMSTResourceMgr. Upon completion
of installation, change the password of
the user ID for this resource manager
using the system administration client.)

RMPORTNUM?

Default resource manager port number. 8080

?SAPPLAN?

DB2 plan for ICMPLSAP. ICMSAPPL

?SMSCOLL?

Default resource manager collection OAM.CLLCTOD
name.

For more information please refer to http://www-1.ibm.com/support/docview.wss?uid=swg21220345
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8 Appendix B: Space Requirements

During the installation of the Content Manager on a DB2 on z/OS subsystem, several tables are
created by the installation job ICMMLSCR.

When planning the installation, you should consider table sizes, record lengths of the data in the
tables, and if the table is subject to a large number of queries and updates. You can customize your
installation by updating the ICMMLSCR installation job to configure your storage volumes and the
buffer pools of your DB2 subsystem.

8.1.1 Library Server

Table Sizes

The default DDL to create the Library Server and Resource Manager tables creates simple DB2
tables, which means that the DDL does not use segmented or partitioned table spaces. Segmented
and partitioned table spaces are typically used in a production environment to handle large sized
tables. DB2 Content Manager DB2 table sizes are categorized as follows:

S Small < 500 rows
M Medium 500 — 9999 rows
L Large > 10000 rows
Table name Record length  Table size (High query) (High update)
ICMSTTIELOG?

ICMSTACCESSCODES 12 5

ICMSTACCESSLISTS 50 5

ICMSTACTIONLISTSCM ] 5

ICMSTACTIONSCM 5038 5

ICMSTALISTCDCM 1 5

ICMSTADMINDOMAINS 12 5

ICMSTATTRDEFS 26 5 ¥

ICMSTATTRCROUP 18 5 ¥

ICMSTCHECKEDOUT 92 5 ¥ Y
ICMSTCOLLNAME 306 5 Y

ICMSTCOMPATTRS 549 5

ICMSTCOMPATTRSFK 3 5

ICMSTCOMPDEFS 71 5

ICMSTCOMPILEDACT 87 M-L Y

ICMSTCOMPILEDPERM 48 M-L Y

ICMSTCOMPVIEWATTRES 283 5

ICMSTCOMPVIEWDEFRS 106 5

ICMSTDOMAINACCESS l& 5

ICMSTDOMAINPRIVSET 16 5

ICMSTITEMAUTOLINK 38 5

ICMSTITEMEVENTS 1365 L?

ICMSTITEMSTODELETE 60 M Y
ICMSTITEMSO01001 84 L Y Y
ICMSTITEMTY PEDEFS 138 5 4

ICMSTITEMTYPEREL 28 5

ICMSTITEMVEROO1001 84 L* Y Y
ICMSTITVIEWDEFS 62 s

ICMSTITVIEWID 16 5
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Table name Record length  Table size  (High query) (High update)
ICMSTREPLICAS 72 L

ICMSTRESOURCEMGR 568 5

ICMSTRI0O01001 14 L® Y
ICMSTRMACCESSTYPES 149 5

ICMSTSYSADMEVENTS 1339 L*

ICMSTSYSCONTROL 152 5

ICMSTTEXTINDEXCONF 1504 5

ICMSTUSERCROUPS 7 5-M

ICMSTUSERS 1241 5-M

ICMSTXDOOBJECTS 786 5

ICMSTXDOOBJFACTORY 273 5

ICMST390CONTROL 528 5

ICMUTD0200001 453 5

(routing process)

ICMUTO0201001 213 5

(routing steps)

ICMUTD0202001 1643 M-L Y Y
(work step)

ICMUTO0203001 139 M-L Y Y
(collection resume list)

ICMUTD0204001 M8 M-L Y Y
(work package)

ICMUTO0205001 135 5-M Y Y
(item resume list)

ICMUTD0205001 475 M Y

{work list)

ICMUTO0207001 155 M-L Y

(work step list)

ICMUTD0208001 417 5

{container data)

ICMUTO0200001 1,000,114 5

ICMUTD0210001 548 5 Y
ICMUTO0300001 M7 L Y Y
(BASE)

ICMUTD0301001 08 L Y Y
(BASETEXT)

ICMUTO0302001 597 L Y Y
(BASESTREAM)

ICMUTD0303001 08 L Y Y
(NOTELOCGC)

ICMUTO0304001 M7 L Y Y
{ANNOTATION)

ICMUTD0400001 am 5

(CLIENTEXIT)

ICMSTLINKS001001 101 L Y Y
ICMSTMAXKEYWORD 9 5

ICMSTMIMETYPES 1818 5

ICMSTNLSKEYWORDS 7 5

ICMSTNLSLANCUACES 15 S

ICMSTPRIVDEFS 12 5M

ICMSTPRIVCGROUPCODE 12 5

ICMSTPRIVCROUPS 16 5

ICMSTPRIVSETCODES 12 5

ICMSTPRIVSETS 16 S

ICMSTREPLICARULES 18 S

In Section 6.2.5 you see how the OMEGAMON Classic Interface can be used to monitor I/O traffic in
your DB2 environment. This function of OMEGAMON XE for DB2 Performance Expert on z/OS helps
you analyze your table space design to improve the 1/O rate. If you experience performance problems

regarding 1/0O, you should adjust the DDL of the created CM objects (Section 5.2).
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Customization

Depending on CM usage, tables might be populated differently. Some ICM tables are created to
support special operations, such as versioning and logging. If your CM applications use these kinds of
operations, consider the following:

If event logging is turned on, tables ICMSTITEMEVENTS and ICMSTSYSADMEVENTS might
become very large. A CM system that uses versioning requires a very large ICMSTITEMVER001001
table. Thus, turning versioning on and off can change your overall response time. Deleting many items
at the same time, causes high update processing on the ICMSTITEMSTODELETE table.

8.1.2 Resource Manager

Table Sizes

Table name Record length  Table size High query  High update
ICMRMASYNCH 1108 L Y Y
ICMEMCONTROL 132 S Y

ICMEMEEY 198 5 Y

ICMEMPREFETCH 438 L. by Y
ICMEMTREK 706 5-M by Y
ICMEMCOLLECTION 206 S-M Y Y
ICMREMSERVER 3 S-M Y Y
ICMRBRMMGMTCLASS 17 S Y
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9 Appendix C: References

DB2 Content Manager

DB2 Content Management Version 8.3 Information Center
http://publib.boulder.ibm.com/infocenter/cmgmt/v8r3mO0/topic/com.ibm.cmgmt.hlp/welcome.htm

White paper Ute Baumbach: Monitoring IBM DB2 Content Manager V8.3 Enterprise Edition with DB2
Performance Expert V2.2 for MP
http://www-1.ibm.com/support/docview.wss?uid=swg27006673

DB2 Content Manager System Administration Guide
http://www.elink.ibmlink.ibm.com/public/applications/publications/cgibin/pbi.cgi?CTY=US&FNC=SRX&
PBL=SC27-1335-07

IBM Content Manager v8.2 Performance Tuning Guide
http://www-1.ibm.com/support/docview.wss?uid=swg27003894&aid=1

IBM DB2 Content Manager Enterprise Edition V8.3 Performance Tuning Guide
http://www.ibm.com/support/docview.wss?uid=swg27006452

IBM DB2 Content Manager Enterprise Edition V8.3 Performance Monitoring and Maintenance Guide
http://www-1.ibm.com/support/docview.wss?uid=swg27006451

OMEGAMON XE for DB2 Performance Expert on z/OS

Redbook: A Deep Blue View of DB2 Performance: IBM Tivoli OMEGAMON XE for DB2 Performance
Expert on z/OS
http://www.redbooks.ibm.com/redpieces/abstracts/sg247224.html

Redbook: IBM DB2 Performance Expert for z/OS Version 2
http://www.redbooks.ibm.com/abstracts/sg246867.html

Developer Works Article ‘Part 1,2,3 Simplify Performance Management and Tuning with DB2
Performance Expert’

http://www-128.ibm.com/developerworks/db2/library/techarticle/dm-0409schuetz/
http://www-128.ibm.com/developerworks/db2/library/techarticle/dm-0409schuetz2/index.html
http://www-128.ibm.com/developerworks/db2/library/techarticle/dm-0507baumbach/

IBM Tivoli OMEGAMON XE for DB2 Performance Expert on z/OS: Monitoring Performance from the
Performance Expert Client, SC18-9640
http://publibz.boulder.ibm.com/epubs/pdf/fpempc10.pdf

IBM Tivoli OMEGAMON XE for DB2 Performance Expert on z/OS: Monitoring Performance from the
OMEGAMON Classic Interface, SC18-9659-00
http://publibz.boulder.ibm.com/epubs/pdf/fpecic10.pdf

Additional Resources

IBM z/OS: DFSMS Object Access Method Planning, Installation, and Storage Administration Guide for
Object Support, SC35-0426
http://publibz.boulder.ibm.com/epubs/pdf/dgt20230.pdf

DB2 Connect User’s Guide Version 8, SC09-4835
http://users.sdsc.edu/~jrowley/db2/DB2%20Connect%20Users%20Gd.pdf

Page 51 of 51


http://publib.boulder.ibm.com/infocenter/cmgmt/v8r3m0/topic/com.ibm.cmgmt.hlp/welcome.htm
http://www-1.ibm.com/support/docview.wss?uid=swg27006673
http://www.elink.ibmlink.ibm.com/public/applications/publications/cgibin/pbi.cgi?CTY=US&FNC=SRX&PBL=SC27-1335-07
http://www.elink.ibmlink.ibm.com/public/applications/publications/cgibin/pbi.cgi?CTY=US&FNC=SRX&PBL=SC27-1335-07
http://www-1.ibm.com/support/docview.wss?uid=swg27003894&aid=1
http://www.ibm.com/support/docview.wss?uid=swg27006452
http://www-1.ibm.com/support/docview.wss?uid=swg27006451
http://www.redbooks.ibm.com/abstracts/sg246867.html
http://publibz.boulder.ibm.com/epubs/pdf/fpempc10.pdf
http://publibz.boulder.ibm.com/epubs/pdf/fpecic10.pdf
http://publibz.boulder.ibm.com/epubs/pdf/dgt2o230.pdf
http://users.sdsc.edu/%7Ejrowley/db2/DB2%20Connect%20Users%20Gd.pdf

	1  About this document
	Document structure:
	Acknowledgement

	2  Table of Contents
	3  Table of figures
	4  Introduction
	4.1 The Content Manager Environment
	4.1.1 CM Library Server
	4.1.2 CM Resource Manager
	IBM DB2 Universal Database
	Object Access Method (OAM)
	IBM Tivoli Storage Manager for z/OS
	IBM HTTP Server for z/OS

	4.1.3 CM System Administration Client
	4.1.4 CM Client for Windows
	4.1.5 CM Toolkit for application development

	4.2 OMEGAMON XE for DB2 Performance Expert on z/OS
	4.2.1 OMEGAMON Server
	4.2.2 Connect Monitoring Agent
	4.2.3 Performance Expert Client
	4.2.4 Performance Expert ISPF interface
	4.2.5 OMEGAMON Classic
	4.2.6 Performance Expert Batch Reporting
	4.2.7 Tivoli Enterprise Portal


	5  A DB2 view on your CM environment
	5.1 Installation parameters
	5.2 Modifying Content Manager DDL
	5.3 Object Access Method (OAM)
	5.4 Exploring related DB2 tables
	Example for the sample environment:

	5.5 Exploring related tables in OAM

	6  Monitoring Content Manager
	6.1 System Overview
	6.1.1 System Health
	6.1.2 Exception Processing

	6.2 Analyzing DB2 performance
	6.2.1 Buffer pool
	6.2.2 Access Paths
	6.2.3 Tracing Content Manager queries
	6.2.4 Dynamic SQL
	6.2.5 Object Analysis and I/O

	6.3  Monitoring DB2 Connect
	6.3.1 Connection Pooling and Connection Concentrator
	6.3.2 TCP/IP & networking

	6.4 Performance Warehouse
	6.4.1 Determine peak workload times in your CM system
	6.4.2 Analysis of thread resource consumption
	Identify long running applications
	Identify long running applications, which spent most of their time in DB2
	Identify packages that are candidates for tuning



	7  Appendix A: Installation tokens
	8  Appendix B: Space Requirements
	8.1.1 Library Server
	Table Sizes
	Customization

	8.1.2 Resource Manager
	Table Sizes



	9  Appendix C: References

