IBM Connections 4.0 — Social Software for Business
Performance Tuning Guide

IBM Connections 4.0

Performance Tuning Guide

IBM Collaborations Solutions Performance Team
November 2012
Document Version 1.00

d2e © Copyright International Business Machines Corporation 2012.
Hew Page 1 of 73



IBM Connections 4.0 — Social Software for Business
Performance Tuning Guide

Table of Contents

INtrodUCHON. .. 6
ADOUL thiS OCUMIENL. ... e 6
DT Yol N 1Y oLl 115 (o 6

Performance TUNING OVErVIEW. ..........uueeeeeeeeeeueeeeeeiieeeeeiieiieeieeeeeeeeeieiieaeeeees 7
Environment Recommendations....... ..o e 7

64 Bit versus 32 Bit.......ooooiiiiii 7
Hardware Multi-threading (Hyper-threading)............oooiiiiiii e 7
VIFUHZATION. ... e e e et e e e eee 8
CoNNECHIONS TOPOIOGIES. ... ittt e e e e e e e e e e 8
DeploymMENT OPLIONS. .....uuiiiiiiiiiiiiiiit s — e eeeraaan 9
Clustered DeploymMeNnts............uuuiiiiiiieeee e 9
Connections and Vertical CIUSIEIING..........uuuuuiii e e e 9
Connections and Horizontal CIUStEring...........ccooiiiiiiiiiiii e 10
Network File Share Considerations...............ueiiiiiiiiiiiiiiieece e 10
Database Server HardWare...........oooooooiiiieieeeeeeee e 11
Database SEIVET..... ... ittt e ettt e e e e e e s st e e e e eeeeannnnas 11
PrOXY SEIVET ...ttt e e e e e e e s et e e e eeeennaaaas 12
i I R T= T =T PSP 12
Cognos Business Intelligence Server............o i 13
Other Considerations..........cooii i 13
T =T = o o 13
1Y/ o o1 = PR 13
Separating Common and Widget Container applications from the News cluster....... 13
AdditioNAl RESOUICES.........eeiiiiiiiiiiiiiiiee ettt e ittt e e e e e et eeeeeeeeeeeeena e e e e 15
Benchmark System Used for Performance Measurements.............cccooovviiiiiiiiiiiiieeeeees 16
Benchmark WOrKIOads..............eeiiiiiiiiiiiieieee e e e e e eeeeeeees 16
Benchmark Deployments..........c.uuiiiiiiiiiii e 16
Benchmark Hardware & Operating Systems............ooooooiiiiiii e, 16

Tuning the Connections System.............oooeeeeeeeniiininiiiiiiiiiiiiiiiiiiiee e, 18

Tuning the Application Server EnvVironment.............oovviiiiiiiiiiiiiiiieeeeeeee e 18
Tuning via the Integrated Solutions Console............cccuiiiiiii 18
TUNING The JVIML .. e e e e e e e e e e aa e e e aaaaeees 19
Tuning the Database SOUICES. ..o 22
WebContainer Thread POOIS............uoiiiiieiiee e 23
Service Integration Buses Message Stores..........oocuvveiiiiiiiiiiiiiiieeeeee 24

TUNING the WED SEIVET........eeiiiieiii e b s b e e e e eeesaanes 26
Process & Thread Settings..........ceii e 26
Monitoring HTTP Server ActiVity...........oooooiii e, 27

TUNING the REVEISE PrOXY....cooiiiiiiiiiiei ettt e e e e e e e e eeeaennnns 28
Content Caching DireClives............oooooiiiii 28

22 © Copyright International Business Machines Corporation 2012.

A Page 2 of 73



IBM Connections 4.0 — Social Software for Business
Performance Tuning Guide

Content Compression DIrECHVES. ........covi i 29
Proxy Tuning DIr€CHIVES.........cooiiiiiiiiie e, 29
Internet Explorer & Vary Headers. ... 30
Tuning the Database — DB2®............eeeeuuuuuueeeeniiieiiiiiiieeeiiiiieiiiieieieeiiiiiaeeeeeeeeennn,s 31
GENEIAl TUNING ..ottt e ettt e e e e e e e e e aa e e e e e e e e e e e aeeeeennsnnnnnns 31
AULONOMIC FEATUIES......eeeeee e e e e e e e e e e e 31
DS A D= = W O] g a] o] £ =TT o] o H 32
Part 1: Enable compression and COMPIeSS.........uiiiiiiiiiiieiiiiieee e e 32
Part 2: Reclaim freed unused storage from table spaces and return it to the system.
..................................................................................................................................... 34
Tuning the Database —Oracle.............ccceeeeeeeieeiieeeeniiiiiiiiiiiiieiiieiiiiieeeeeeeeeeeeeeeeeeiee e, 35
Buffer Cache and Shared Memory Management...........cccoooiioiiiiiiiiiiiiiicccccccee e 35
Automatic Shared Memory Management (ASMM)..........cooiiiiiiiii e 35
11G Automatic Memory Management (AMM)..........ccooiiiiiiiiiii e, 36
Oracle Initialization Parameters..............uueeiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeaeave e 36
PrOCESSES. ...ttt a s st e s ittt s st s s s s s nnnn e e e e eeennn 37
71T (o] 1S TSR PPPPR 37
(@0 7=T o I O U (=] TSR 37
LTSS (o] I O7= Tl 1= To I O N ] 7o T 37
9] N o USSP PRUUSPRR 37
Pre Page SGA . ...t e e e e e e e e e e e e e e eeraaaa 37
DB WHIter PrOCESSES. ... e s e e e e e e eenneeeeeeenes 37
RO LOG BUFFEI ... e e e e e e e eenaeaes 38
B4-Dit LINUX SPECITIC. ...uurueiriiiiiiiiiiiiiiiieeeteeeteseteee et eeeeeeeeeessesssssessesssesssssssssssssssnnsnnnnnsnnnn 38
VIRUAI IMIEIMOTY ...ttt e e e e e e e e e e e e e e e e anneees 38
T A F= 1L =To LY (=T 0 o o] PO 41
Tuning the Client Side Browser..............cooeeeeeeeeieeeieeeeeeeee e, 43
Tuning the Operating System.........cccceeeiiiiiiiiiiiiii e 44
LAY AT o (01T 44
NEWOIK TUNING. ... e e e e e e e e e e e e e e e e e e eennaaa s 44
] 1 ) PSPPSR 46
Network TUNING ON LINUX.....oooiii e e e e e e e e e 46
Setting Shell Limits for the Oracle User on the Database System.............cccccc.ouee... 47
Setting Shell Limits for the root User on the Middle Tier...........coooovvvviiiiiiiiiiiiieieininnnn. 48
Other ENVIFONMENTS...... ..ot e e e e e e e e e e e e e eaeaes 49
Tuning Connections AppliCatioNS.......cc.eeeeeiieiei ittt 50
Profiles Login AttriDULES...........uiiie e 50
Tuning the Social ANalYtICS INAEXET.........uvuuiieiiiiiii e e 50
Yo g1 [01=To [N Lo o <30SR 51
Social Analytics WIidgets.........oooo i 51
System Monitoring.......eeeeeeeeeeiiiseeeeeeeeeee et 52
22 © Copyright International Business Machines Corporation 2012.

v

A Page 3 of 73



IBM Connections 4.0 — Social Software for Business
Performance Tuning Guide

OV BIVIBW. . e e e e 52
F AN =T ERR (o 11 (0] a1 (o SRR 52
1Y, =] (o= TP TRPRURPTR 52
251 (=0 PP 53
VirtUaliZed BENVIrONMENES. ... 53
LAY/ o= 1 R (e XN [0 1o] Gk o] AU TP UT TR TRRPRPR 53
Appendix A - Reference Material. ... ...ttt e it ettt teitiaaeaiaseaenaes 56
Appendix B — DB2 Data CoOmMPDrESSION. .. ..ttt ettt e ettt ettt tteseeeazeezeeseensaenazeeaaeanss 57
(O 0] g ] o]y =X ST o | == o | PP 57
Appendix C - Oracle Initialization Parameter Summary.........coeeeieeiiiiie e ieeeieeeeeeanes 70
Appendix D - Credits and FeedbacK. ......oo.iiiiiie ettt ettt et et tereaaaaenan, 71
L= Lo 12100 =14 6T 72
BT 00 R 10 [0 M OZo o 1o 1110 o 1= TR TR 72
Figures
Figure 1: Connections Performance Benchmark System Diagram..............coovieeieiineennnn...s 8

Index of Tables

Table 1: Base Connections Maximum Heap SizeS..............oooeeeeiiiinniiiiiieiiiieeeeee 20
Table 2: Data Sources TUNING.......ueeiiiieiiiiiiiie e 23
Table 3: IBM HTTP Server Tuning DireCtives...........cceeeiiiiiiiiiiiiiiiiiiiiiiieiieeee 26
Table 4: IBM Reverse Proxy Caching Directives.............ccoceeiiiicieeiiiiiiiiiiiiiiiiiiiiiee 28
Table 5: IBM Reverse Proxy Compression DireCtives. ... 29
Table 6: IBM Reverse Proxy Tuning Dir€Ctives.............cceeeeiiiiiiiiieniiiiiiiiiiiiiiiiieeeeeeeee 29
Table 8: Network Tuning WINAOWS........ooeeieeeiiiiiiiiiiiiiiiiiiii e 44
Table 9: Network TUNING LiNUX.....eeueeeiiiiiiieiiiiiiiiiiieeiee e 46
Table 10: Setting Shell Limits for the Oracle User............ccccooooiiiiiiiiiiniiiiiiiciiiiiieeeeee 47
Table 11: Setting Shell Limits for the root User...........ocoouceeeeiiiiiiiiiiiieiiiieiieeee 48
Table 12: Oracle Option A:Automatic Shared Memory Management (ASMM).................. 70
d2e © Copyright International Business Machines Corporation 2012.

A Page 4 of 73



IBM Connections 4.0 — Social Software for Business
Performance Tuning Guide

Table 13: Oracle Option B: Automatic Memory Management (AMM)........cooeeeiiiieeeiiieieenn...

Table 14: Oracle Initialization Parameters. ... ...ttt ettt ettt ie e e iesaeaeaenas

22 © Copyright International Business Machines Corporation 2012.
Fw Page 5 of 73



IBM Connections 4.0 — Social Software for Business
Performance Tuning Guide

Introduction

About this document

This white paper provides recommendations for performance tuning of IBM® Connections
4.0 (Connections) based on the experience of the IBM Collaboration Solutions
Performance team.

Tuning and the resulting system capacity can be affected by many factors, including the
characteristics of the load on the system and the hardware used, including servers, disk
subsystems, network topology, and more. Therefore the objective of this paper is not
necessarily to recommend specific values, but rather to make readers aware of the
parameters used in the Connections performance benchmarks.

This document does, however, provide tuning values specific to the hardware, topology
and workloads used for our benchmarks. With this in mind, administrators can use these

values as an initial reference subject before conducting a formal sizing and tuning exercise
specific to an individual customer's environment.

Document History

. Version 1.0: Initial version
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Performance Tuning Overview

Tuning a Connections environment involves tuning and configuring the various systems
and components of the environment. This chapter discusses some general concepts and
details the specifics of the configuration used in our measurement environments. These
specifics are as follows:

Configuring the application server and the resources defined for that application server
Tuning the databases and database server

Tuning the directory server and its database

Tuning the web server and/or proxy server

Tuning the operating system and network

Tuning the Connections services

When tuning specific systems, it is important to begin with a baseline and monitor
performance metrics to determine if any parameters should be changed. When a change
is made, another measurement should be made to determine the effectiveness of the
change.

In addition to the tuning changes made in our measurement environments, there are some
additional tuning options available, which can improve performance in certain
circumstances; these are discussed in the Other Considerations section.

Environment Recommendations

Before beginning your installation of Connections, you should consider how the
environment will be used to achieve ideal performance.

64 Bit versus 32 Bit

With newer, faster hardware, 32 bit JVMs are often incapable of driving Connections to
100% CPU capacity before heap sizes or garbage collection become a bottleneck. The
use of 64 bit JVMs allows for larger heaps. Larger heaps, in turn, allow larger nursery
sizes to handle more in flight transactions and larger caches, which allow higher overall
throughput. Any overhead associated with 64 bit JVMs relative to 32 bit is no longer a
concern given the goal of reaching capacity on new hardware.

New for 4.0 — IBM Connections 4.0 server is now supported on 64 Bit architecture only.

Hardware Multi-threading (Hyper-threading)

Many modern processor architectures support hardware multi-threading. For example, this
is known as Hyper-Threading (HT) on Intel processors and Simultaneous Multi-threading
(SMT) on Power-series processors. Our experience is that using hardware multi-threading

22 © Copyright International Business Machines Corporation 2012.
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provides an improvement in capacity in all of the scenarios and platforms we have
measured, so we would recommend its use on platforms where this is an option.

Virtualization

When virtualizing Connections, it is important to ensure that the virtual machines are
allocated enough resources to perform optimally. To reach capacity on a virtual machine
(VM), it may be necessary to ensure that the virtual resources map one-to-one with
physical resources, especially CPU and memory. The memory used by Java-based
applications, such as as Connections, should not swap to disk; otherwise, it suffers a
significant performance degradation. Running Connections on a VM whose host is over
committed does not achieve optimal performance. Consider dedicating CPUs and memory
to the Connections VMs. In addition, ensure that the network bandwidth to the host is
sufficient for all VMs. Depending on requirements, the Connections VM may require a
dedicated network interface on the host.

Connections Topologies

IBM Connections 4.0 supports wide-ranging business requirements with a variety of
deployment topologies.

Typical deployments use a three-tier configuration:
o Proxy and HTTP server(s)
o Application server(s)
o Database and directory servers(s)

Figure 1 illustrates a typical system diagram used for the performance benchmark tests.

Figure 1: Connections Performance Benchmark System Diagram

B
Edgeis ‘2-

The primary benefit of having a multi-tiered configuration is to avoid resource contention
brought on from multiple databases and applications residing on a single server. For
example, if the database server shares a node with the application server, the combined

d2e © Copyright International Business Machines Corporation 2012.
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resource contention would negatively impact the amount of throughput that can be
achieved. On the other hand, a small deployment may have sufficiently small resource
requirements that some of these servers could be deployed on a single node.

Deployment Options

Choosing the most effective deployment topology requires evaluating security
requirements, network infrastructure, plus considering management complexity and
integration with other products. And in all cases, performance should be a consideration.

This section describes types of deployment topologies, and strategies for obtaining high
performance when building the IBM Connections 4.0 environment.

Three deployment options are presented by the IBM Installation Manager when installing
Connections 4.0. Note that Medium and Large deployments offer considerably more
scaling capabilities, and support multiple clusters.

In the Small deployment option, all applications are run within a single Java Virtual
Machine (JVM). This is typically used for low-volume deployments of Connections,
such as proof-of-concept deployments.

The Medium deployment option creates an “infrastructure” cluster for the Homepage,
News, Search, Common, WidgetContainer and Mobile components, and places the
other components in two other clusters.

The Large deployment option provides a predefined cluster name for each application.
This option provides the best performance in terms of scalability and availability
options, but also requires more system resources. Note that this configuration was
used for our performance benchmarks.

For a more in-depth overview and deployment diagrams, see the IBM Connections wiki at:
http://www.lotus.com/ldd/Icwiki.nsf/dx/Deployment_options_ic40

You can also review the “Other Considerations" section in this white paper.

Clustered Deployments

A clustered Connections deployment exploits the clustering capability of WebSphere
Application Server to run applications on two or more cluster members — the JVMs, which
run the applications. The cluster members can be deployed on the same node (server
machine), or can be spread across multiple nodes. Running multiple cluster members on
the same node is known as a vertical clustering, while running cluster members on
separate nodes is known as a horizontal cluster.

Connections and Vertical Clustering

IBM Connections 4.0 does not support vertical clustering. Most deployments do not require
vertical clustering, but rather benefit from installing applications into multiple JVMs on the
same server. The resulting set of application servers is usually sufficient to fully exploit the
available server resources.

*'«".‘. © Copyright International Business Machines Corporation 2012.
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Key point: In Connections 4.0, vertical clustering is not required and not supported.

Connections and Horizontal Clustering

Horizontal clustering has two main purposes: increasing capacity and increasing reliability.
Since horizontal clusters run on multiple nodes, more resources are available, increasing
the total number of users that can be supported by the cluster. A horizontal cluster
provides greater reliability, as the failure of a single node does not cause a failure of the
entire cluster.

Production deployment strategies are discussed in more detail in the Planning section of
the IBM Connections product documentation, at:
http://www.lotus.com/Idd/Icwiki.nsf/dx/Planning_ic40

All performance benchmarks were run on single-node environments.

Key point: Horizontal clustering of Connections 4.0 provides increased capacity and
reliability compared to single-node deployments.

Network File Share Considerations

In a clustered environment, IBM Connections uses a shared file system for storing file
content, attachments in Activities, message stores for the WebSphere Application Server's
Service Integration Bus (WAS SIB), and other content.

Notes:
The search index must be stored locally on each node where the Search application is
installed.
The shared file system used for IBM Connections must support advanced locking
capabilities:

o When using NFS, use NFS v4 because NFS v3 lacks advanced locking capability.
o Microsoft Distributed File System (DFS) lacks a distributed locking facility for files;
thus, it cannot be used for Connections environments.

For more information see:

http://www.ibm.com/support/docview.wss?uid=swg21614197
http://www.lotus.com/Idd/Icwiki.nsf/dx/Deployment_options_ic40

A shared file system has the potential for becoming a performance bottleneck, and
attention should be paid to the network tuning, hardware and other areas to limit this risk.
For example, in one performance deployment, the anti-virus software on the application
server was scanning the content on the mapped network drive; this is an extra level of
precaution, but one imposing a performance cost.

All of the IBM Connections 4.0 deployments used for the performance benchmarks used a
remote file system, mapped over the network, for shared data. Although Small
deployments do not strictly require the file content to be available outside the node, it was
important that all performance systems emulate this production environment strategy.

22 © Copyright International Business Machines Corporation 2012.
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Key point: The network file share plays a critical role in performance and reliability of a
deployment. Size carefully to ensure disk and network 1/O is sufficient to meet the
demand.

Database Server Hardware

Connections makes extensive use of its databases to provide its functionality — so the
performance of those databases is crucial to achieve good performance for Connections.
The database server(s) should have a significant amount of memory: at least 8GB on
small deployments, and more on larger deployments. In addition, the performance of the
disk subsystem where the content is stored is very important. This should be a dedicated
storage device, such as an IBM System Storage DS5020 device, or some other high-
performance disk system capable to handle a high disk I/O throughput.

Performance can be improved by adding RAM on the DB server to cache more data. From
our observations, nearly 1/3 of the disk write operations are due to the databases'
transactional log files. It is recommended that you locate these log files on a separate high
performance disk subsystem; for example, based on Solid State Disks (SSD).

Key point: The database server(s) are a crucial component of a Connections deployment
and the hardware used for them must be adequate for the workload.

Database Server

For the database server(s), it is recommended that you use 64-bit architecture exclusively,
if possible. A 64-bit database server can access vastly more memory than a 32-bit
database server. This provides a performance benefit for the database, as it is able to do
greater in-memory caching, which reduces disk I/O and improves overall database
performance.

With 64-bit database server(s), it is possible to deploy a single database instance per
node, or one database instance per Database. Our experience with the Connections
databases is that deploying each database in its own instance provides the best
performance, at the cost of somewhat higher memory demand. Therefore, if sufficient
physical memory is available, we recommend deploying each database in its own
instance.

Adding more memory to the database server allows it to cache more content; thus,
reducing disk 1/0 and improving performance.

For our performance benchmarks we used 64 Bit hardware and one DB2 instance for each
database.

Key points: If possible, deploy the databases used by Connections on 64-bit hardware,
with each database deployed in its own database instance, if sufficient physical memory is
available.

e © Copyright International Business Machines Corporation 2012.
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Proxy Server

A caching proxy will cache requests for public content, which changes infrequently. In an
IBM Connections 4.0 deployment, this includes static page elements, such as JavaScript,
style sheets, and images. Also cached are some public requests otherwise processed by
the application server. For example, the list of public Wikis is cached at the proxy for a
short period of time; this reduces the load on the application and database servers for a
busy site. We recommend including a caching proxy in any large-volume deployment. All
the lab benchmark configurations made use of a caching proxy server — specifically, the
32-bit version of WebSphere Edge Components Caching Proxy.

Connections makes use of a significant amount of readily-compressible content, such as
JavaScript files and style sheets. Therefore we recommend compressing all content
except images. This reduces the demand for network bandwidth and provides better
performance for clients connecting over slower network connections. Content can be
compressed at either the HTTP server or the proxy server. In our lab measurements, we
chose to compress the content on the proxy server tier.

Key point: Caching and compressing content is recommended to reduce network
bandwidth usage and for an improved client experience, especially over slow networks.

Information about configuring Connections with a caching proxy can be found in the
Connections product documentation at:
http://www.lotus.com/ldd/Icwiki.nsf/dx/Configuring_a_reverse_caching_proxy_ic40

Key point: A caching proxy is recommended for increasing server performance and
improving the client experience.

HTTP Server

The HTTP Server is a mandatory element of Connections deployments, and is typically
configured after Connections is installed. All of our benchmark environments had the IBM
HTTP Server (IHS) co-located with the application server for ease of management.
Because we were not compressing content at the HTTP server, the CPU consumed by the
IHS was minimal.

The IBM Connections 4.0 Files and Wikis performance benchmarks were conducted with
IHS file serving enabled. In this configuration, the HTTP Server handles most of the
download instead of the WebSphere® Application Server. This is an important step for
optimizing efficiency and performance when there is large demand on the deployment for
binary files, and strongly recommended for production deployments. Instructions for
configuring IBM HTTP Server downloading are provided in the Connections wiki at:
http://www.lotus.com/ldd/Icwiki.nsf/dx/Configuring_Files_and_Wikis_downloading_ic40

Key point: Do not neglect optional tasks that increase performance when deploying the
IBM HTTP Server — specifically downloading for Wikis and Files, and compressing content
(if this is not done on the proxy server).

e © Copyright International Business Machines Corporation 2012.
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Cognos Business Intelligence Server

IBM Connections 4.0 introduces an enhanced Metrics application. Metrics employs the
analytic capabilities of the IBM Cognos® Business Intelligence server, which is provided as
part of the IBM Connections installation to support the collection of metrics data. The
installing guide for Cognos Business Intelligence are provided in the Connections wiki at:
http://www-10.lotus.com/Idd/Icwiki.nsf/xpDocViewer.xsp?
lookupName=IBM+Connections+4.0+documentation#action=openDocument&res_title=Ins
talling_Cognos_Business_Intelligence_for_Metrics_reporting_ic40&content=pdcontent

Depending on the size of the deployment, Metrics component can be in same server node
as other Connections component, or consider dedicating an individual node to the Metrics
application.

The Cognos Business Intelligence server and database server is recommended to
dedicated servers. Tuning recommendations for Cognos Bl server is not covered in this
document. Some references which provide useful information about Cognos Bl
performance tuning:

o developerWorks IBM Cognos 10 Bl Community

o developerWorks Technical Library: IBM Cognos Proven Practices

o Performance Tuning Settings for IBM Cognos 8 Bl

Other Considerations

Search

The Search component is responsible for indexing all the searchable content in
Connections and handling search requests. The search application also powers the social
analytics widgets, such as Recommendations, Do You Know, Things in Common, and
Who Connects Us. Depending on the size of the deployment (Medium or Large options),
consider dedicating an individual node to the Search component.

Mobile

New Connections native mobile applications are available for the most popular OS
platforms for smart phones and tablets. These new native applications communicate in a
more efficient and direct manner with the individual Connections components. As a result,
the load on the Mobile application server is now significantly reduced.

Separating Common and Widget Container applications from the News
cluster

Understand these applications to better evaluate whether or not you want to separate
them out to a dedicated cluster in your particular environment:

. The Common application is responsible for serving up static content, including

e © Copyright International Business Machines Corporation 2012.
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images, CSS, and JavaScript to all IBM Connections applications. Additionally as
an OSGi container, it is the component that enables Social Mail.

. The WidgetContainer application provides the ability to render gadgets, proxies
requests to remote services, and handles REST requests. With the requirement to
proxy requests, it has the potential to be very resource intensive.

To separate the Common and WidgetContainer application, or both, from the News cluster,
follow the steps described in the Connections wiki at:

http://www.lotus.com/ldd/Icwiki.nsf/dx/Separating_ Common_and_Widget_Container_applications_fro
m_the_News_cluster_ic40

e © Copyright International Business Machines Corporation 2012.
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Additional Resources

A comprehensive guide to all possible deployment strategies is beyond the scope of this
paper. Some additional information sources, which may be useful are:

. IBM Connections Product Documentation:

http://www.lotus.com/Idd/Icwiki.nsf/xpViewCategories.xsp?lookupName=Product Documentation.

. WebSphere Application Server Network Deployment Version 7.0 documentation:
http://publib.boulder.ibm.com/infocenter/wasinfo/fep/index.jsp?
topic=/com.ibm.websphere.nd.multiplatform.doc/info/ae/ae/welcome_ndmp.html.

. DB2 9.7 Information Center: http:/publib.boulder.ibm.com/infocenter/wasinfo/fep/index.jsp?
topic=/com.ibm.websphere.nd.multiplatform.doc/info/ae/ae/welcome_ndmp.html.

. Tuning IBM System x Servers for Performance:
http://www.redbooks.ibm.com/abstracts/sg245287.html
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Benchmark System Used for Performance Measurements

This section is intended to give the reader a context of how we derived our tuning
recommendations.

Benchmark Workloads

The teams that evaluate IBM Connections 4.0 performance run two main types of
measurement workloads: Integrated and Single component

The Integrated workload is the main reference benchmark measurement, the results of
which are published in the Connections Benchmark Report. In this workload, all the
components are exercised simultaneously as in a real world scenario.

The purpose of the Single component measurement is to evaluate the performance of the
specific IBM Connections 4.0 component, in relative isolation, outside of interaction with
the other suite of offerings (although News and Search are always interacting with all
components).

The metrics gathered from these measurements are also used for the Connections sizing
tool.

Benchmark Deployments

For all measurements (Integrated and Single components), the performance teams used
the Large deployment option with each component in its own JVM.

All of the components offered in IBM Connections 4.0 were installed and populated - much
in the same manner as a production environment. Each component runs in its own JVM,
each component database was installed in its own DB2 instance, and each database was
stored in its own Logical Unit/Drive on a RAID 1+0 disk subsystem. The IBM HTTP was
also configured to handle Files and Wikis files downloading. For more information, see
the HTTP Server section of this white paper.

Benchmark Hardware & Operating Systems

The servers running the measurement use 64-bit hardware, Microsoft Windows Server
2008 R2 Enterprise SP1 64-bit operating system and Red Hat Enterprise Linux Server
release 5.7 and 5.8 (Tikanga) 64-bit.

The typical environment used for the benchmark workloads is as follows:

. 1 proxy server — typically a quad-core running the WebSphere Edge Component
proxy software. Note that this component is a 32-bit application.

. 1 WebSphere Application Server node — typically an 8 cores server running the IBM
Connections 4.0 product in 14 clusters (JVMs) with the IBM HTTP Server co-
located. Also co-located on this node is the WebSphere Deployment Manager (DM)
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serving to administer the environment. Note that the DM has minimal impact on the
system.

1 database server — typically an 8 cores server running IBM DB2® software.

1 LDAP server, running Tivoli® Directory Server — processor load on this tier is
minimal, and it is sometimes shared between environments.

A mapped network file-system hosted by the DB2 server. Note that in a large
production environment, a dedicated file server is recommended.

For the DB2 server and the mapped network file-system, we used a high-
performing disk subsystem.

© Copyright International Business Machines Corporation 2012.
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Tuning the Connections System

In general, the following observations about Connections can be made:

» Performance across all the components is typically limited by disk I/O, either on the
database, the file repository, or both. This is especially true for the News component
accessing the Homepage database. Performance can be improved by adding RAM
on the DB server to cache more data. From our observations, nearly 1/3 of the disk
write operations are due to the databases' transactional log files. We suggest
locating these log files on a separate high performance disk subsystem; for
example, based on Solid State Disks (SSD).

» End-user experience can be affected by external factors, such as network latency,
network bandwidth, and browser rendering times. Configuring a proxy server, such
as the IBM WebSphere Edge Component Proxy, to cache content near the user,
improves client-side performance.

» Compressing content, as explained earlier in this document, provides a significant
improvement in terms of network bandwidth usage and end user overall response
time.

» Configuring a reverse caching proxy, such as IBM WebSphere Edge Component
Proxy, to cache content near the Connections server, reduces the workload on the
application server and significantly improves throughput.

» With the recommended heap sizes provided in the following section, none of the
applications were memory constrained within the JVM heap in our integrated
benchmarks.

The following sections discuss tuning the various servers in a typical Connections
deployment.

Tuning the Application Server Environment

Because Connections is composed of standard Java web applications, typical tuning
practices for WebSphere applications apply. At a minimum, database connection pools,
the application server thread pools, and JVM heap should be sized and monitored.

Tuning via the Integrated Solutions Console

To get to the WebSphere Application Server (WAS) Integrated Solutions Console, start
WebSphere and then log in to the WebSphere Integrated Solutions Console via http://
{ourserver}:9060/ibm/console with the administrator user ID created during the WAS
installation.

The port number, 9060, is the default port number in our lab deployments, but other
deployments may use different ports. To find out the ports in use for your installation, look
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for radminhost’ in the following path:

<was_profile root>/config/cells/<cell name>/nodes/<node name>/serverindex.xml.

For more details on configuring a WebSphere Application Server, see the Tuning section of
the information center located at: http://www.ibm.com/software/webservers/appserviwas/library/

Tuning the JVM

Reference material: IBM WebSphere Application Server Information Center “Network
Deployment > Tuning performance > Tuning the application serving environment > Tuning

the JVM’ in: http://pic.dhe.ibm.com/infocenter/wasinfo/v7r0/index.jsp?
topic=/com.ibm.websphere.nd.doc/info/ae/ae/welc6toptuning.html

Heap size

The size of the JVM Heap should be set in proportion to the amount of physical memory
on the system. It is important to never set the JVM heap size larger than the physical
memory on the system.

When setting the heap size for an application server, keep the following in mind:

. Make sure that the system has enough physical memory for all of the processes to
fit into memory, plus enough for the operating system. When more memory is
allocated than the physical memory in the system, paging occurs and can result in
very poor performance.

. The total JVM process size is made up by the Java heap, which you set, and the
Java native heap, which grows to its working size after the system has “warmed-up”
to its nominal load. For more information, see the developerWorks web site at:
http://www.ibm.com/developerworks/linux/library/j-nativememory-linux/index.html

. We set the minimum and maximum heap sizes to the same values since we are
using the generational, concurrent (or ‘gencon’) garbage collection, which helps
avoid heap fragmentation. Generational concurrent garbage collection has given
the best throughput and response time results in our measurements. This is the
default setting when installing Connections.

. Note that running clustered WebSphere nodes may require larger heap sizes
compared to stand-alone, non-clustered systems if session replication is being
used. This is especially true if using memory-to-memory session replication since
session information is also stored in the JVM.

After doing any heap size tuning, do the following:

o Monitor the system to make sure that paging is not occurring.

o Monitor the verbose garbage collection output to determine if the selected size is
appropriate. Ideally, the system should spend no more than 3~5% of its time in
garbage collection.
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By default, when installing IBM Connections 4.0, the IBM Installation Manager sets the
following default values:

. For a Small or Medium deployment, the maximum heap size is 2506.

. For a Large deployment, each application, except News and Search, has a default
heap size of 256 MB. The News and Search applications have a default heap size
of 784 MB.

Key Point: These values must be reviewed for production systems based on sizing
guidelines and then fine-tuned based on usage statistics.

On our benchmark systems, we saw good performance using the heap sizes given in
Table 1. We typically set the initial heap size larger than the default 512 MB, as our
performance measurements ramp up the workload quickly, and we wanted to make sure
the JVM heap would be large enough for this sudden increase in load.

Table 1: Base Connections Maximum Heap Sizes

JVM Maximum Heap Sizes

Application MB
Activities 1024
Blogs 1024
Bookmarks 1024
Communities 1280
Files 768
Forums 1024
Homepage 768
Metrics 1024
Mobile 1024
Moderation 512
News 1280
Profiles 1280
Search 1280
Wikis 1024

Note: The initial JVM heap size is also set to the maximum size for all performance
benchmarks.
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How to Set: In the WebSphere Integrated Solutions Console, click:

Servers — Server Types — WebSphere application servers — <Component_clusterServer> — Server
Infrastructure: Java and Process Management — Process Definition — Java Virtual Machine

 |Initial heap size
e Maximum heap size

Regardless of deployment topology, we recommend enabling verbose garbage collection
logging and monitoring heap use for all JVMs. Verbose GC logging has a minimal impact
on performance.

Servers — Server Types — WebSphere application servers — <Component_clusterServer> — Server
Infrastructure: Java and Process Management — Process Definition — Java Virtual Machine

. Check the Verbose garbage collection check-box.

Key points: Monitor verbose garbage collection logs and make sure sufficient heap space
is available. When setting the maximum JVM heap size, pay particular attention to ensure
sufficient physical memory exists to support the value chosen.

Nursery Size

Benchmarks show that the generational garbage collector gives the best performance;
therefore, it is enabled by default since Connections, version 3.0. The string
-Xgcpolicy:gencon is present in the Generic JVM Arguments field in the WAS Admin
Console.

The generational garbage collector splits the heap into two sections: the nursery and the
tenured region. The collector can be fine-tuned by setting the size of the space where new
objects are allocated, the nursery. A large nursery is typically good for throughput, while a
small nursery is typically good for low pause times. Moreover, good WebSphere
Application Server performance (throughput) usually requires a reasonably large nursery.
A good starting point would be 512 MB. Next, move up or down to determine optimal
value, measure throughput or response times, and analyze GC logs to understand
frequency and length of scavenges.

Young generation sizing is set via -Xmn (for example, =Xmn512M)
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Tuning the Database Sources

Connection Pool Size

The initial WebSphere JDBC pool size is only 10 connections maximum. This is very small
and should be increased for all installations. Note that each application (component) has
its own connection pool.

How to Set: In the WebSphere Integrated Solutions Console, click:

Resources — JDBC Providers — <provider name> — Data Sources — <data source name> —
Connection pool properties

. Maximum connections
. Minimum connections

Prepared Statement Cache Size

All data sources are configured in a similar manner.

Note: By default, IBM Connections components install with a prepared statement cache
value of 100. The default prepared statement cache size is optimum for DB2. However,
deployments with a different RDBMS, such as Oracle®, which use larger prepared
statements, may want to reduce the size of the cache. In the integrated benchmark using
Oracle, the prepared statement cache size was reduced to 50.

How to Set: In the WebSphere Integrated Solutions Console, click:

Resources — JDBC Providers — <provider name> — Data Sources — <data source name> —
WebSphere Application Server data source properties — Statement cache size.

Be aware that specifying a larger prepared statement cache size can lead to
OutOfMemory errors in situations where your application memory is already being highly
used by your workload. The prepared statement cache size setting is the maximum
allowed cache entries per database connection. So increasing the cache size on a data
source that has a large number of connections can quickly increase the heap usage for
these cache objects. Any changes should be considered for each individual data source
independently instead of across all data sources globally. Before increasing a data
source's prepared statement cache size, you should monitor your memory usage under a
heavy workload to determine if there is enough JVM heap available to handle an additional
increase.
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Table 2 summarizes sizes used in our benchmarks:

Table 2: Data Sources Tuning

DB2 Oracle

Application JD.BC Pool Stateme_nt JD_BC Pool Stateme.nt

(min/max) Cache Size (min/max) Cache Size
Activities 1/50 100 100/100 50
Blogs 1/250 100 50/100 50
Bookmarks 1/150 100 50/100 50
Communities 10/200 100 50/100 50
Files 10/100 100 50/100 50
Forums 50/100 100 50/100 50
Homepage 20/100 100 50/100 50
Metrics 1/75 100 50/100 50
Mobile 1/100 100 50/100 50
News 50/75 100 50/100 50
Profiles 1/100 100 50/100 50
Search 50/75 100 50/100 50
Wikis 1/100 100 50/100 50

It is always recommended to periodically evaluate connection pool sizes and requirements
in the actual environment using the IBM Tivoli® Performance Monitor, integral to
WebSphere 7, or other tools.

Key points: Increase the JDBC connection pool sizes from the default values and monitor
their usage. The prepared statement cache values should not need to be changed if using
DB2 as the back-end RDBMS.

WebContainer Thread Pools

The initial WebSphere WebContainer thread pool is only 50 at a maximum, which is
potentially small for production environments under heavy demand. For the performance
benchmarks, the default size was typically increased to a maximum of 100 to allow more
simultaneous requests against the application server.

How to Set: In the WebSphere Integrated Solutions Console, click:

Servers — Server Types — WebSphere application servers — <ActivitiesCluster_server1> —
Additional Properties: Thread Pools— Web Container — Thread Pool
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Minimum size threads
Maximum size threads

Key point: Users should periodically monitor the actual number of threads being used in
the pool by enabling the appropriate performance counters in the IBM Tivoli Performance
Monitor.

Service Integration Buses Message Stores

Under high loads, it may be necessary to tune the Service Integration Bus (SIB) Message
File Store. For example, for the Activities component, the following tuning worked well in
our workloads:

Message Store - High loads on the Activities component generate a high
messages traffic, which needs a larger message store for the Activities Messaging
Engine (ME).

We noticed good performance using the following values:

- Log size = 500 MB

- Minimum permanent store size = 500 MB
- Maximum permanent store size = 3000 MB
- Minimum temporary store size = 500 MB
- Maximum temporary store size = 1000 MB

Other ME candidates for the same tuning based on traffic: News, Communities,
Files

How to Set: In the WebSphere Integrated Solutions Console, click:

Service integration -> Buses > ConnectionsBus > Messaging engines > ActivitiesCluster.000-
ConnectionsBus > Message Store

Message Thresholds - From our performance measurements, we observed a
significant message traffic, which required us to increase the size of the News
Connections bus.

You should monitor the typical queue sizes and growth patterns and tune
accordingly.

We saw good performance using the following values:

- Default messaging engine high message threshold = 300,000
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- High message threshold per message point = 300,000

How to Set: In the WebSphere Integrated Solutions Console, click:

Service integration -> Buses -> ConnectionsBus
Default messaging engine high message threshold = 300,000

Service integration -> Buses -> ConnectionsBus -> Messaging engines-> < News cluster ME>,
High message threshold per message point = 300,000

Service integration -> Buses -> ConnectionsBus -> Messaging engines-> < News cluster ME>
-> Publication points -> connections.events@NewsCluster.000-ConnectionsBus
High message threshold = 300,000
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Tuning the Web Server

All performance benchmark measurements were conducted with the IBM HTTP Server co-
located on the node running the WebSphere Application Server. Where applicable, for the
integrated environment, and for individual Files and Wikis benchmarks, the IBM HTTP
Server fast file downloading option was configured. This permits the IHS server to
download binary content directly, instead of passing the download requests to the
application server, as we found this increased server capacity.

The IBM HTTP Server provided with IBM WebSphere Application Server ND requires very
little tuning, as most of the default settings are set for excellent performance. The following
performance changes were made, in addition to configuring the HTTP Server for SSL:

Process & Thread Settings

Table 3: IBM HTTP Server Tuning Directives

Parameter Windows Linux

KeepAliveTimeout 5 5

This value is less than the think time defined in our scripts to ensure that testing is conservative. Each user
is assumed to open a new TCP connection for each page view. However, in a live environment, it can be
helpful to increase the KeepAliveTimeout. A higher timeout value can increase contention for HTTP server
processes. If you are running out of HTTP processes, decrease this value.

ThreadLimit 2048 25

ThreadsPerChild 700 25

The higher number of threads per child on Windows is due to a different process model for IHS on
Windows.

MaxRequestsPerChild 0 0

MaxKeepAliveRequests 0 0

Selecting 0 lets an unlimited number of HTTP requests calls to a single TCP connection.
This allowed maximum reuse of connections between the proxy and the HTTP server.

StartServers N/A 2

Access logging Off Off

Access logging was disabled by commenting out the appropriate line. This change has little impact on
performance, and most users choose to enable some logging policy on their HTTP server(s).

ServerLimit N/A 80
This value should be set to MaxClients + ThreadsPerChild.

MinSpareThreads N/A 25
MaxSpareThreads N/A 2000

This value should be set to the same values as MaxClients.
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Parameter Windows Linux
MaxClients N/A 2000

For Linux, AIX and z/OS, these values assume that IHS is using the default Worker Multi-
Processing Module. This module creates multiple processes (servers) to handle requests.
Each server, in turn, can create multiple threads. HTTP requests are handled by a thread.
So, the number of threads determines how many concurrent connections the server can
service. In the settings in Table 3, notice that the ThreadLimit setting multiplied by the
ServerLimit is equal to the MaxClient value. If MaxClients is set lower, each server will not
be able to start as many threads as are set in ThreadLimit.

To increase MaxClients, either the ServerLimit, ThreadLimit, or both must also be
increased. Note that UNIX-based HTTP servers cache information in each process. So,
when increasing settings, raise the number of threads first before raising the number of
processes. This reduces the overall memory needed by the HTTP server.

The values used in the performance benchmarks are set to ensure there are sufficient
resources to handle hundreds of hits per second from thousands of users. For smaller
environments, lower values that use less server resources can be used. For example, to
serve several hundred hits per second, ServerLimit could be set to 5, ThreadLimit could be
set to 160 and MaxClients could be set to 800.

On Windows, only a single process is supported. The number of threads this process can
start is limited by available memory. In performance benchmarks, this limit was
approximately 2,500 threads on 32-bit IHS. Currently, there is no 64-bit version of IHS on
Windows. Therefore, if more threads are needed, a separate non-Windows server is
required for IHS.

Key point: The IBM HTTP Server should need very little tuning, but make sure to
configure File Serving if appropriate for the deployment, and enable compression for file
types if not doing so on the proxy server.

Monitoring HTTP Server Activity
Users are advised to enable monitoring and adjust the number of workers, if needed.

We enabled the server-status module (mod status. so) so that the number of running
and available Web server processes could be monitored under load. This enables
appropriate tuning of the parameters shown in Table 3.
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Tuning the Reverse Proxy

The caching proxy is an important tier to obtain maximum performance, and
Connections 4.0 has design features that leverage the acceleration that a caching proxy
can provide.

The proxy was configured to cache a significant amount of content and reduce the
demand on network resources. In addition, the proxy was configured to compress static
content.

We used the IBM WebSphere Edge Component caching proxy. In addition to the product
documentation's instructions for configuring the proxy
(http://www.lotus.com/Idd/Icwiki.nsf/dx/Configuring_a_reverse_caching_proxy_ic40), the following
changes were made in the integrated performance benchmark deployment.

Content Caching Directives

Requests with a ? (question mark character) in the URL are called queries and the
responses are typically not cacheable. Connections uses many query requests that do
have a cacheable response; therefore, more cache hits are possible if Edge server is
instructed to cache query URLs. Specifically, we configured Edge server to cache these
responses if they contained a public header. Use a directive like the following, where
hostname represents the host name of the HTTP server (connected to the application
server):

Table 4: IBM Reverse Proxy Caching Directives

Parameter

CacheQueries
CacheQueries PUBLIC http://hostname/*

CacheQueries PUBLIC https://<hostname>/connections/resources/web/_js/*
CacheQueries PUBLIC https://<hostname>/connections/resources/web/_style*
CacheQueries PUBLIC https://<hostname>/connections/resources/web/_|lconntheme/*
CacheQueries PUBLIC https://<hostname>/connections/resources/web/ _Iconnappstyles/*

NoCaching

#FILES - Do not cache the file contents
NoCaching http://*/files/form/anonymous/api/library/*/document/*/media/*
NoCaching https://*/files/form/anonymous/api/library/*/document/*/media/*
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Content Compression Directives

To reduce network traffic, GZIP compression was enabled on the proxy server for all
benchmarks. Once enabled, the files that are zipped are specified by MIME type. For our
testing, everything that was not an image was compressed by adding the following
directives to the ibmproxy.conf file.

Table 5: IBM Reverse Proxy Compression Directives

Parameter

CompressionFilterEnable
CompressionFilterEnable C:\IBM\edge\cp\Bin\mod_z.dlI

CompressionFilterAddContentType

Set rules to specify the content types which will compressed:
CompressionFilterAddContentType text/plain
CompressionFilterAddContentType text/html
CompressionFilterAddContentType text/xml
CompressionFilterAddContentType text/xsl
CompressionFilterAddContentType text/css
CompressionFilterAddContentType text/javascript
CompressionFilterAddContentType application/x-javascript
CompressionFilterAddContentType application/javascript
CompressionFilterAddContentType application/xml
CompressionFilterAddContentType application/xhtml+xmi
CompressionFilterAddContentType application/atom+xml
CompressionFilterAddContentType application/octet-stream

As mentioned previously, the proxy server handled content compression in the
performance bench-marking environments. Users deploying a dedicated HTTP server
node may want to compress content on that tier instead. Do not compress content at both
the HTTP server and the proxy server.

Proxy Tuning Directives

Table 6: IBM Reverse Proxy Tuning Directives

Parameter Windows Linux

CacheMemory 500 MB 700 MB

The default value for the cache size (64 MB) is very small. We recommend increasing this cache size to
allow caching more content at the proxy server. For our benchmark environment, the proxy was configured
with a memory cache of 500 MB using this directive.

With a 32-bit proxy server, cache memory is limited to about 1200 MB; a larger cache size would need a
'disk backed' caching solution, which was was not used for the performance benchmarks.

MaxActiveThreads 700 700
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Parameter Windows Linux

The Edge Server has its own set of threads used for incoming connections. This setting should be changed
to be at least as large as the ThreadsPerChild setting in the HTTP server, and in the Integrated
environment, with the Mobile application running, it was further increased.

ServerConnPool On On

A request coming into the proxy requires a connection to be made to the HTTP server if the request content
is not cached. By turning on the proxy’s connection pool, connections from clients can reuse connections to
the IHS server, reducing overhead on the IHS server.

ServerConnGCRun 1 minute 1 minute
ServerConnTimeout 5 seconds 5 seconds
With connection pooling on, we also increased the frequency that the GC thread checks for inactive

connections, and reduced the time limit for unused connections. For best results, ServerConnTimeout
should be set lower than the value of KeepAliveTimeout on the HTTP server.

CacheTimeMargin 0 seconds 0 seconds

Allow caching responses, which have a short cache lifetime. Some of the responses sent by Connections
are cacheable for only a short period of time. By default, Edge Server does not cache responses which
expire “soon” - where soon is defined by the CacheTimeMargin rule. Setting this rule to zero disables this
calculation and allows caching of responses with a short cache lifetime.

KeepExpired On On

Prevent the validation of a cache object from sending multiple requests for the same resource to the
application server by setting the KeepExpired rule to on. An expired or stale copy of the resource is returned
for the brief time that the resource is being updated on the proxy.

Key point: The caching proxy configuration file, ibmproxy.conf, contains a number of
important directives that affect performance. Please read the product documentation's
instructions carefully, in conjunction with this tuning guide.

Internet Explorer & Vary Headers

If Internet Explorer (IE) fetches a cacheable page that contains a Vary HTTP response
header, it will always check back with the server to see if the page has been modified the
next time the browser accesses the page.

If the page is already in the browser cache and no access to the server is required, this is
a wasted request that slows down browser response time and adds unneeded load on the
Connections server. Connections will never send IE a Vary HTTP header. However, if a
reverse proxy is introduced into the path, it is important to make sure the proxy is not
adding a Vary header. If there is a Vary header, attempt to configure the proxy so it does
not send that header.
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Tuning the Database — DB2®

General Tuning

DB2 database tuning in general revolves around the three R’s: reorganization, runstats
and rebind. Reorganization changes the physical arrangement of data on disk, and should
be done when a significant amount of data is added to the database. Runstats provides
DB2 with statistics about table contents, allowing it to pick efficient paths to evaluate
queries. Runstats should be run regularly to ensure that queries are being executed
optimally. Rebinding the database is needed only after structural changes to the database;
for example, after applying a DB2 fix pack.

IBM Connections 4.0 bundles scripts in the product's connections.sqgl folder to
reorganize and update statistics on each of the component databases. We recommend
using the supplied scripts rather than doing a subset of tables manually, as the supplied
scripts are optimized for Connections.

We also recommend a frequent review of the DB2 general error log — db2diag.log —
looking for general and critical warnings.

We applied the following setting to all database instances before doing database
migrations:

db2set DB2CODEPAGE=1208

Autonomic Features

Connections takes advantage of the self-configuring and self-maintaining features of DB2
V9.7. These should be left on so that DB2 can optimize itself based on actual workload.

Key point: Run the reorg and statistics update scripts for each installed application,
bundled with the product. These are especially critical after an initial data load or
population.
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DB2 Data Compression

DB2 provides a compression technology option that reduces storage requirements,
improves |I/O efficiency and performance, and provides quicker access to data from disk.

If you observe heavy I/O, then we recommend DB compression.

Note: To use row compression, you must have a license for the DB2 Storage Optimization
Feature.

We have applied this option to the HOMEPAGE database — by far the biggest in our data
population — with good results in terms of reduction of disk I/O and storage size against a
minimal increase of the database server CPU usage.

The other Connections databases can also be considered for compression.

For more information on this compression option, see the following documentation:

- -1BM DB2 9.7 Information Center - Data Compression
http://pic.dhe.ibm.com/infocenter/db2luw/v9r7/index.jsp?topic=%2Fcom.ibm.db2.luw.admin.dbobj.doc

%2Fdoc%2Fc0007306.html

- - IBM developerWorks — data compression in DB2 9
http://www.ibm.com/developerworks/data/library/techarticle/dm-0605ahuja/

We applied Table Row compression and Index compression. The main steps are as
follows.

Part 1: Enable compression and compress

1. Enable row compression on an existing table:
alter table <table name> compress yes

2. Enable index compression on an existing index:
alter index <index name> compress yes

3. Create dictionary and compress table:

reorg table <table name> RESETDICTIONARY

4. Compress indexes:
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reorg indexes all for table <table name>;

5. Runstats:

runstats on table <table name> with distribution and detailed
indexes all allow read access;

Note: See Appendix B for an SQL file that will complete Part 1 and Part 2, Step1.
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Part 2: Reclaim freed unused storage from table spaces and return it to
the system.

1. Lower high water mark:

ALTER TABLESPACE <table space name> LOWER HIGH WATER MARK

2. Ensure all tablespaces are in 'normal’ state (0x0000). It may take awhile after step #1.

db2 list tablespaces for detail
Note: You can pipe the output to a log file.

3. Use the following SQL to see how many megabytes you can free for each tablespace.

db2 "select tbsp name, tbsp free pages, tbsp page size * tbsp free pages /
1024 / 1024 AS tbsp reclaimable mb from
table (MON_GET TABLESPACE ('<table space name>', NULL))"

Where <table_space_name> is:

BOARD16TABSPACE
BRD32TABSPACE
HOMEPAGETABSPACE
HPNT16TABSPACE
NEWS32TABSPACE
NEWS4TABSPACE
NEWSTABSPACE

Look for the values under the column "'TBSP_RECLAIMABLE_MB.'

4. Free space, but leave some headroom.

ALTER TABLESPACE <tablespace name> REDUCE (ALL CONTAINERS #H##+ M)
Where ### is the value in megabytes to reduce all containers by.

For example, we used these values:

TBSP_NAME TBSP_RECLAIMABLE_MB Reduce by MB to Headroom MB
BOARD16TABSPACE 644 444 100
BRD32TABSPACE 394 294 100
HOMEPAGETABSPACE 268 168 50
HPNT16TABSPACE 187 87 100
NEWS32TABSPACE 29194 23050 6144 (~6G)
NEWS4TABSPACE 41021 32829 8192 (~8G)
NEWSTABSPACE 1847 1347 500
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sz, N Page 34 of 73



IBM Connections 4.0 — Social Software for Business
Performance Tuning Guide

Tuning the Database — Oracle

This section presents key performance recommendations for the configuration and setup
of Oracle on Red Hat Linux for the IBM Connections 4.0 product. The information is
presented in a manner that provides guidance in relation to configuring Oracle on Linux
based on both empirical data and best practices.

Buffer Cache and Shared Memory Management

Two approaches are presented for the configuration of the Shared Global Area (SGA) and
Program Global Area (PGA). These are the Automatic Shared Memory Management
(ASMM) and Automatic Memory Management (AMM). Both of these approaches can be
considered when configuring Oracle, the implementation details of each is presented in the
following sections.

Automatic Shared Memory Management (ASMM)

Automatic Shared Memory Management was introduced in Oracle 10g and allows the
majority of the components of Oracle shared memory (SGA) to be automatically sized.
These components include the buffer pools, the shared pools, the large pool and other
areas of memory shared between server processes. The exception is the log buffer, which
is sized separately.

ASMM is implemented as follows (using suggested initial values) :

Turn off AMM: MEMORY_TARGET=0

Set the maximum amount of memory for the SGA: e.g. SGA_MAX_TARGET=12,000M
Set the value for SGA_TARGET: e.g. SGA_TARGET=12,000M

Set the value for PGA_AGGREGATE _TARGET: e.g.
PGA_AGGREGATE_TARGET=1,200M

i A 5

Notes on SGA

1. The host must have at least the the amount of shared memory specified by
SGA_MAX_TARGET available to Oracle (see section on Linux Shared Memory for
additional information).

2. The view V$SGA_TARGET_ADVICE can provide guidance as to the effectiveness of
the value set.

3. As a point of information for our workload the BUFFER CACHE ended up being
automatically sized at ~8,000M.

The above recommendation also includes a value for PGA Memory Management (i.e. the
aggregate memory specifically used by dedicated server processes). Note that the ratio of
SGA_TARGET to PGA_AGGREGATE_TARGET is 10 to 1. This is an indication that the
workload characteristics of IBM Connections leans heavily towards an OLTP workload
categorisation (as opposed to an OLAP categorisation) with large numbers of short
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transactions and fast queries. As a result of this type of application workload the SGA/PGA
ratio can be aggressively set to favour the SGA.

Notes on PGA

1. It should be noted that for our suggested initial value, the
PGA_AGGREGATE_TARGET is set above 1 GB which is a lower limit that should be
observed. When the PGA aggregate target is less than 1 GB, the amount of memory
available to individual processes is normally restricted to 200 MB, which can present a
limitation in performance.

2. The view VSPGA AGGREGATE_ADVICE can provide guidance as to the
effectiveness of the value set.

11G Automatic Memory Management (AMM)

As we have seen using ASMM, we can set specific target values for the SGA and PGA. In
Oracle 11g, the responsibility for computing the relative values for PGA and SGA can be
assigned to Oracle. As opposed to having a specific hard ratio for the SGA and PGA,
Oracle determines the optimum trade-off between the various memory areas and
periodically adjust memory allocations if required. This is performed by Automatic Memory
Management (AMM).

AMM is implemented as follows (using suggested initial values):

1. Set a value for MEMORY_MAX_ TARGET. Sufficient OS memory is required to support
the value set. MEMORY_MAX_TARGET=14464M.

2. Set SGA_TARGET and PGA_AGGREGATE_TARGET to 0. If these values are non-
zero then it defines the minimum size for the specified region.

3. Set MEMORY_TARGET to the total amount of memory you want to share between
SGA and PGA. e.g. MEMORY_TARGET=14464M.

Notes on AMM
The view VSMEMORY_TARGET_ADVICE can provide guidance as to the
effectiveness of the value set.
The workload characteristics of IBM Connections are suited to using AMM.

Oracle Initialization Parameters

Dedicated server mode, which is the default instance configuration, was used in our
environment. Dedicated server mode ensures that one server is started for each client
connection and destroyed when the client disconnects. The values of some initialization
parameters may need to be evaluated based on the expected number of client
connections and the physical characteristics of the server machine.
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Processes

The PROCESSES parameter is effectively equivalent to the maximum number of
concurrent users plus the number of background processes (~22). The default value for
certain environments may be low so this should be adjusted to an estimate that takes into
account the expected number of concurrent users. In our environment, this was set to
2000.

Sessions

The SESSIONS parameter is derived accordingly from the processes parameter as
follows:

sessions = (1.5 * PROCESSES) + 22

Sizing sessions in this manner accounts for recursive sessions which may share a server
process or connection. In our environment the derived value was set to 3024.

Open Cursors

The OPEN_CURSORS parameter value should be set high enough to prevent the
application from running out of open cursors (handles to private SQL areas). In our
environment, this was set to 3000.

Session Cached Cursors

The SESSION_CACHED_CURSORS parameter sets the number of cached closed
cursors each session can have. In our environment, this was set to 1000.

DB Files

DB_FILES parameter specifies the maximum number of database files that can be opened
for the database. In our environment, this value it was set to 3000.

Pre Page SGA

The PRE_PAGE_SGA parameter determines whether Oracle reads the entire SGA into
memory at instance startup. This setting can increase the amount of time necessary for
instance startup, but it is likely to decrease the amount of time necessary for Oracle to
reach its full performance capacity after startup. For our environment, this was set to true.

DB Writer Processes

The DB_WRITER_PROCESSES parameter can be set to take advantage of a multi-cpu
system that modifies data heavily by enabling multiple DB writer processes.

This should be set using the formula: DB_ WRITER_PROCESSES = CPU_COUNT / 8
e.g.in a 24 CPU_COUNT environment, DB_ WRITER_PROCESSES =3
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Redo Log Buffer

The size of the redo log buffer (set by the LOG_BUFFER initialization parameter) was set
to 28 MB. No redo buffer allocation retries were seen using this value. More pertinent from
a performance perspective is the location of the Redo logs, which should be located on the
fastest disks available.

64-bit Linux Specific

Virtual Memory

This section considers parameters that can be modified to tune the System's Virtual
Memory. For certain workloads, this tuning advice may prevent performance from
degrading in a database environment that has a high demand on virtual memory or has a
large amount of RAM and is subject to write-heavy loads.

To understand the rationale behind the tuning advice, a brief overview is provided of the
Linux Swapping and the Page Cache.

Swapping

Swapping occurs when the kernel moves data between memory and swap space on disk.
The kernel swaps out when it needs to free up physical memory (RAM) by pushing data
out to disk. It swaps in when an application needs to access data that was swapped out.
Swapping is detrimental to application or database performance. Swapping can be
prevented by ensuring that there is enough physical memory to accommodate the
database instance.

Tuning Swap Activity

The vm.swappiness parameter (value range 0 to 100) defines the kernel's attitude to
swapping. The larger the value, the more willing the kernel is to swap an application to
disk rather than free some memory from its own buffers. By default, Linux uses a value of
60 which is tuned toward moderately aggressive swapping to increase the disk cache.
With this setting, the kernel may be encouraged to use the available swap space. As
Oracle is commonly the biggest memory consumer on the system, it may end up being
impacted by swapping. In such a scenario, the kernel may decide that expanding its own
caches is more important than preserving some of Oracle's buffers in memory. When
running with a dedicated Oracle server, swappiness can be set to 0 to discourage the
kernel from swapping out application memory.

Page Cache and Pdflush

During write-heavy loads, as data is written out, ultimately intended for disk, Linux caches
this information in an area of memory called the Page Cache. The full set of metrics
associated with the page cache can be seen up by catting /oroc/meminfo. As pages are
modified, the size of the "dirty" section increases. After writes to disk have begun, the
"Writeback" figure will go up until the write is finished. The pdflush process writes data out
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of the page cache. At any moment, between 2 and 8 pdflush threads are running on the
system. The number of active threads can be determined by catting
/proc/sys/vm/nr_pdflush_threads.

The manner in which pdflush allocates threads is as follows:
Whenever all existing pdflush threads are busy for at least one second, an additional
pdflush thread is spawned.
Each time a second has passed without any pdflush activity, one of the threads is
removed.

The minimum and maximum number of pdflush threads can be modified, but it's very rare
they need to be adjusted.

Tuning Pdflush

The pdflush process is controlled by a series of parameters in the directory /proc/sys/vm.

The page cache is the area where filesystem based 1/O is cached. The page cache can be
configured for the amount of RAM based cache to use for dirty pages (pages that must be
written to disk). Pdflush can be configured for the frequently by which those pages are
flushed/written to disk.

dirty_writeback_centisecs (default 500)
This is how often pdflush wakes up to write data to disk (in hundredths of a second). The
default value will wake up the two (or more) active threads every five seconds.

dirty_expire_centiseconds (default 3000)

The first thing pdflush works on is writing pages that have been dirty for longer than it
deems acceptable. This value (in hundredths of a second) determines how long data can
be in the page cache before it's considered expired and must be written at the next
opportunity. Note that the default value is quite long (30 seconds) and it means that under
normal circumstances, unless enough is written to trigger the other pdflush method
(dirty_background_ratio), the system won't commit anything that is written until 30 seconds
later.

dirty_background_ratio (default 10)

The second thing pdflush works on is writing pages if memory is low. This value
determines the maximum percentage of memory (where memory = MemFree + Cached —
Mapped) that can be occupied by dirty pages before pdflush begins to write them out.

Based on the above default configuration, data written to disk will sit in memory until either:

1. They are more than 30 seconds old.
2. The dirty pages have consumed more than 10% of the active, working memory.

If the application is writing heavily, after you reach the dirty _background_ratio driven figure
worth of dirty memory, you may find that all your writes are driven by that limit. It's fairly
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easy to get in a situation where pages are always being written out by that mechanism well
before they are considered expired by the dirty_expire_centiseconds mechanism.

dirty_ratio (default 40)

Specifies the maximum percentage of total memory that can be filled with dirty pages
before processes are forced to write dirty buffers themselves during their time slice,
instead of being allowed to do more writes. Note that all processes are blocked for writes
when this happens, not just the one that filled the write buffers.

A potential issue for write heavy workloads is that because so much must be written before
any physical writes start, the 1/0 appears more bursty than would seem optimal. This can
result in long periods where no physical writes happen at all, as the large page cache is
filled, followed by writes at the highest speed the device can achieve once one of the
pdflush triggers is tripped.

The rationale behind the recommended values is that for systems with large amounts of
RAM is that the 1/0 associated with flushing dirty pages happens more often, but with
small amounts of /0O as opposed to less often with larger and possibly debilitating
amounts of 1/O.

Virtual Memory Tuning Advice

We recommend that you first benchmark your system with the default values before
applying the changes listed.

dirty_background_ratio (default=10, recommended=3)

This is the primary value to adjust downward. The goal is to reduce the amount of data
Linux keeps cached in memory, so that it writes it more consistently to the disk rather than
in a batch. Lowering dirty_background_ratio is the most effective way to do this. It is more
likely the default is too large in situations where the system has large amounts of memory,
slow physical I/O, or both.

dirty_ratio (default=40, recommended=15)
Secondary tunable to adjust.

dirty_expire_centiseconds (default=3000, recommended=500)

Test lowering, but not to extremely low levels. Attempting to speed how long pages sit dirty
in memory can be accomplished here, but this will considerably slow average I/O speed
because of how much less efficient this is. This is particularly true on systems with slow
physical I/O to disk. Because of the way the dirty page writing mechanism works, trying to
lower this value to be very quick (less than a few seconds) is unlikely to work well.
Constantly trying to write dirty pages out will just trigger the 1/0 congestion code more
frequently.

dirty_writeback_centisecs (default=500, recommended=100)
This parameter is the least likely to have any effect and can be left unmodified.
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To enable the above tuning advice add the following to /etc/sysctl.conf.

vm.swappiness=0

vm.dirty background ratio=3
vm.dirty ratio=15
vm.dirty expire centisecs=500
vm.dirty writeback centisecs=100

Run sysctl -p to load the new values.

Shared Memory

Shared memory tuning depends upon the size of Oracle’s system global area (SGA). The
amount of server RAM limits the SGA size. To tune shared memory for the SGA, you must
calculate:

- the maximum amount of shared memory for the kernel to allocate (shmall);
- the maximum size of any one memory segment (shmmax);
- the maximum number of segments (shmmni).

Maximum amount of shared memory (shmall)
The maximum amount of shared memory (shmall kernel parameter), is in units of page
size.

Obtain page size as follows:
# getconf PAGE_SIZE ## page size in bytes
4096

Example
If the amount of RAM is 36 GB,
shmall = (36 GB / page size) == 36*1024/3/4096 == 9,437,184 [pages]

Maximum size of a shared segment (shmmax)
The maximum size of a shared segment (shmmax) should be one-half the size of physical
memory.

Example
For our 36 GB example, this parameter should be set to 36*1024"3/2 or 19,327,352,830 [bytes]

Maximum number of shared-memory segments (shmmni)

Oracle recommends setting the maximum number of shared-memory segments to 4,096.
It does not scale with RAM, unlike shmall and shmmall, which are proportional to the
amount of server RAM.

Example
Add the following to /etc/sysctl.conf, remembering to adjust shmall, and shmmax to your server's RAM:

# The following values are for 36 GB of RAM
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kernel.shmall=9437184
kernel.shmmax=19327352830
kernel.shmmni=4096

Run sysctl -p to load the new values.
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Tuning the Client Side Browser

Customers can tune their browser to better utilize the network bandwidth by changing the
number of concurrent download channels.

This tuning can improve the response time for widgets layout pages (My Profiles, HP/My
Page, Community, and so on) in long distance environments (where the connection
between the client browser and the Connections server has a high latency and low
bandwidth).

Note: These tuning changes are optional and should be done with caution and
moderation. For example, some web servers may limit and/or ban a high number of
concurrent connections from the same client and other undesirable effects may result
when changing the browser defaults. Tests and measurements should be done after every
change to verify that there are no undesirable effects and that the change actually
achieves a desired performance improvement.

1) Internet Explorer - http://support.microsoft.com/kb/282402
2) Firefox - There are various posts available on the internet.
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Tuning the Operating System

In any high-load environment, the network must be closely monitored to ensure that its
performance is acceptable and consistent. The settings mentioned in the following
sections are not necessarily optimal for all environments. Rather, they are mentioned to
highlight that network tuning needs to be managed in the performance environment as part
of any bottleneck resolution process.

See also Tuning IBM System x Servers for Performance at:
http://www.redbooks.ibm.com/abstracts/sq245287.html

Windows

Network Tuning

The following registry settings were used on all of the Windows-based systems in our
environment to improve network performance:

http://pic.dhe.ibm.com/infocenter/wasinfo/v7r0/index.jsp?
topic=/com.ibm.websphere.nd.doc/info/ae/ae/welc6toptuning.html

Note that some of these values are no longer used in Windows 2008. More details are
available from Microsoft at:
http://msdn.microsoft.com/en-us/windows/hardware/gg463394

Windows registry settings can be modified in the Registry Editor tool in the following
section:

HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Services\Tcpip\
Parameters]

This can be started from a command line with the command regedit. See Table 8 for a
discussion of each of these parameters.

Table 8: Network Tuning Windows

Parameter Value
TcpTimedWaitDelay dword:0000001e
MaxUserPort dword:0000fffe

The parameter TCPTimedWaitDelay adjusts the amount of time that TCP waits before completely
releasing a socket connection for re-use. MaxUserPort sets the number of actual ports that are available
for connections, by setting the highest port value available for use by TCP.

To increase the throughput of the server, we decreased TCPTimedWaitDelay from default 120 seconds to
30 (0x1E) seconds and increased MaxUserPort from default 5,000 to 65,534 (OxFFFE).

TCPWindowSize dword:0000ffff
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Parameter Value

This parameter sets the maximum TCP transmission window. With the large TCP window size, fewer
acknowledgments are sent back and more optimized network communication is possible between the
sender and receiver. We changed the default of 17,520 bytes to 65,535 (0OxFFFF) bytes.

MaxFreeTcbs dword:00011940

This parameter controls the number of TCP control block structures (TCBs) which are preallocated in the
system. One of these structures is used for each TCP connection.

MaxHashTableSize dword:00010000

NumTcbTablePartitions dword:00000010

MaxHashTableSize and NumTcbTablePartitions

These parameters control some of the data structures used to manage TCP/IP connections.
MaxHashTableSize controls the size of the TCP/IP Control Block (TCB) table. The TCB table stores the
control values for each active TCP connection. On a server with many active network connections, a large
TCB table can reduce the amount of time spent by the system to locate a particular TCB. We changed the
value of MaxHashTableSize from the default of 512 (0x200) to 65536 (0x10000).

TCP performance also can be optimized by increasing the number of partitions in the TCB table. For
multiple processor systems this value is 4 multiplied by the number of processors, so it was changed to 16
(0x10) for our four-processor server.

Do
o
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Linux

Network Tuning on Linux

We added the settings listed in Table 9 to file /etc/sysctl.conf and then ran the sysctl -p
command.

Table 9: Network Tuning Linux

Parameter Value
net.ipv4.ip_forward 0
net.ipv4.conf.default.rp_filter 1
net.ipv4.conf.default.accept_source_route 0
net.core.rmem_max 16777216
net.core.wmem_max 16777216
net.ipv4.tcp_rmem 4096 87380 16777216
net.ipv4.tcp_wmem 4096 65536 16777216
net.ipv4.tcp_fin_timeout 30
net.core.netdev_max_backlog 3000
net.core.somaxconn 10000
net.ipv4.tcp_keepalive_intvl 15
net.ipv4.tcp_keepalive_probes 5

To inspect current TCP parameters, run the following command: sysctl -a | fgrep tcp
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Setting Shell Limits for the Oracle User on the Database System

To improve the performance of the Oracle software, increase the following shell limits for
the Oracle user as shown in Table 10.

Table 10: Setting Shell Limits for the Oracle User

Shell Limit Limits.conf Hard
Parameter Limit
Maximum number of open file descriptors nofile 65536
Maximum number of processes available to a single user nproc 16384
Maximum size of the stack segment of the process stack 10240

To increase the shell limits:

default shell startup file:

1. Add the following lines in the /etc/security/limits.conf file:
oracle soft nproc 2047
oracle hard nproc 16384
oracle soft nofile 1024
oracle hard nofile 65536
oracle soft stack 10240
2. Add the following line to the /etc/pam.d/login file, if it does not already exist:
session required pam limits.so
3. Depending on the Oracle user's default shell, make the following changes to the

o For the Bourne, Bash, or Korn shell, add the following lines in the /etc/profile file (or the

/etc/profile.local file on SUSE Linux Enterprise Server systems):

if [ SUSER = "oracle" ]; then
if [ S$SHELL = "/bin/ksh" ]; then
ulimit -p 16384
ulimit -n 65536
else
ulimit -u 16384 -n 65536
fi
fi

For the C shell, add the following lines in the /etc/csh.login file (or the
/etc/csh.login.local file on SUSE Linux Enterprise Server systems):
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if ( SUSER == "oracle" ) then
limit maxproc 16384
limit descriptors 65536
endif

Setting Shell Limits for the root User on the Middle Tier

To improve the performance of the WAS software, increase the following shell limits for the
root user.

Table 11: Setting Shell Limits for the root User

Shell Limit Limits.conf Hard
Parameter Limit

Maximum number of open file descriptors nofile 65536
Maximum number of processes available to a single user nproc 16384
Maximum size of the stack segment of the process stack 10240

To increase the shell limits:

1. Add the following lines in the /etc/security/limits.conf file:

root soft nproc 2047
root hard nproc 16384
root soft nofile 1024
root hard nofile 65536
root soft stack 10240

2. Add the following line to the /etc/pam.d/login file, if it does not already exist:

session required pam limits.so

3. Depending on the root user's default shell, make the following changes to the default
shell startup file:

° For the Bourne, Bash, or Korn shell, add the following lines in the /etc/profile file (or the
/etc/profile.local file on SUSE Linux Enterprise Server systems):

1if [ SUSER = "root" ]; then
if [ $SHELL = "/bin/ksh" ]; then
ulimit -p 16384
ulimit -n 65536
else
ulimit -u 16384 -n 65536
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fi
fi

° For the C shell, add the following lines in the /etc/csh.login file (or the
/etc/csh.login.local file on SUSE Linux Enterprise Server systems):

i1f ( SUSER == "root" ) then
limit maxproc 16384
limit descriptors 65536
endif

Other Environments

We did not run benchmark measurements on other operating systems, but encourage
Connections users to check their platform documentation for any suggested network

tuning.

Key point: In all cases, monitor the deployment for good network health and expected
speeds and throughput.
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Tuning Connections Applications

Profiles Login Attributes

A user can log in with a number of attributes, depending on their company policy, (User ID,
eMail ID, and so on). These attributes can be specified in profiles-config.xml. The default
out of the box installation of Connections specifies three of the most common attributes
that customers may use to login as in the following example. A customer can also specify
other attributes:

<directory>
<l|--
Specifies the profiles field that is used to resolve person records via WALTZ /
Javelin
-->

<lconnUserldField>guid</IconnUserldField>

<l--
Lists fields that will be used to resolve user at login time
-—>
<loginAttributes>
<loginAttribute>uid</loginAttribute>
<loginAttribute>email</loginAttribute>
<loginAttribute>loginld</loginAttribute>
</loginAttributes>
</directory>

Each attribute listed in the profiles-config.xml incurs a look-up performance cost. For the
majority of customers using a single attribute login option, the system can be configured
to use a single value to avoid unnecessary multiple lookups and therefore improve
performance.

Here is an example for a customer using the UID as the login attribute:

<loginAttributes>
<loginAttribute>uid</loginAttribute>
</loginAttributes>

Tuning the Social Analytics Indexer

To build the Social Analytics (SaND) index there is a trade-off between the time it takes
and the memory it uses for this task.
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There is a configuration option to control the number of iterations of relationship data
collection in the graph.

How the number of the iterations affects memory usage of the fast graph builder is as
follows:

. The higher the number of iterations, the longer it takes to build the graph, but its
memory consumption is much lower.

. The lower the number of iterations, the less time it takes to build the graph, but its
memory consumption is higher

Out of the box this value is set to 100. On large data populations, we saw good
performance improvement by lowering this value to 20.

. SearchCellConfig.setSandIndexerTuning("graph”,20)

For more information, see:
http://www.lotus.com/ldd/Icwiki.nsf/dx/Tuning_social_analytics_indexing_ic40

Scheduled Jobs

In a deployment of IBM Connections 4.0, a number of maintenance tasks are performed
regularly using the IBM WebSphere Application Server scheduling service. In some cases,
administrators might want to change the default schedule or disable tasks not necessary to
the environment.

Please consult the product documentation for instructions on administering managed tasks
for Connections.

Social Analytics Widgets

The social analytics (SaND) widgets in Connections 4.0 have a performance impact in
deployments with rich social networks, and may reduce system capacity if left in the
default configuration.

A tuning strategy to mitigate this performance cost is relocating the widgets so they are
displayed less frequently. For example, in the Profiles component, these widgets were
moved from the default view of a user's profile, to separate tabs within that view; thus, they
are only executed when explicitly requested. In a performance benchmark, so configured,
capacity increased 10%.

Full instructions for managing these widgets are documented in the Connections wiki at:
http://www.lotus.com/ldd/lcwiki.nsf/dx/Managing_widgets_in_Profiles_ic40
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System Monitoring

Overview

In addition to performance tuning, it is important to monitor the system to look for possible
performance bottlenecks. Performance monitoring is a very broad topic, with a great
number of tools available to make the task more efficient. This document is not going to
attempt to cover the entire field of performance monitoring. Rather, this section will discuss
important metrics which we have found useful when monitoring systems in our
performance measurements.

Areas to Monitor

Metrics

The following metrics are important to monitor in a Connections deployment:
Processor usage: Typically this is shown as a percentage of the available
processor power available, so 50% utilization indicates that half of the available
processing power is in use.
Hardware multi-threading can make a single physical processor core appear as two
or more processors. Keep this in mind when looking a processor usage, since
operating systems typically report utilization as a percentage of available
processors.

Physical memory: Monitor the amount of free memory available within the
machine. If possible, also monitor paging activity (pages swapped in/out). Together,
these provide a good picture of whether enough physical memory is available.

JVM memory: In addition to the total memory on the system, monitor the memory
usage within the Java heap of all Connections application servers. Enable verbose
garbage collection on those application servers so that it is possible to view memory
usage statistics within the Java heap.

Disk 1/0: The metrics available for monitoring disk 1/0 will vary by platform. The key
is to be able to determine if the disk system is overloaded. Look at the portion of
time the disk is busy (or on Windows, the portion of the time the disk is idle).
Another useful metric where it's available is the disk queue length.

Network I/0: Look at both read and write rates in bytes per second (or megabytes
per second).

Logs: Periodically check the logs from the servers in the environment. This
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includes SystemOut.log and SystemErr.log on the application servers,
db2diag.log on DB2 databases (or corresponding logs on other databases), and
any logs on the HTTP servers or proxy servers.

Systems

Remember to monitor all of the systems which make up the Connections deployment.
Start with the entry point to the system, such as a load balancer or reverse proxy, go
through the HTTP servers and application servers, to the database servers and directory
(LDAP) servers. Also make sure to monitor the network link to the system entry point as
well as network links between different tiers. Network bandwidth and latency have
significant impact on the overall response time of the client (the browser).

Virtualized Environments

Virtualized environments provide additional deployment flexibility and may reduce overall
hardware costs. However, they can make performance monitoring more difficult. It's
important to monitor utilization within the virtual machines to see if a specific virtual
machine is seeing a performance problem. It's equally important to monitor the physical
hosts where the virtual machines are located. This is especially important if resources on
the physical host are over committed, where more processors, memory, or other resources
are allocated to virtual machines than exist in the physical machine. This is especially true
for memory which should never swap to disk.

What to look for

It is hard to make broad, accurate generalizations about what performance metrics
indicate a problem. Therefore consider these as guidelines rather than hard-and-fast rules
of what does or doesn't indicate a problem. With that in mind, consider the following:

Processor usage: On the reverse proxy and application server tiers, a processor
load over 70% that is sustained for at least 5 minutes indicates that the processor
may be heavily loaded. On database servers, a processor load over 50% for at
least 5 minutes may indicate heavy load. If the processor is heavily loaded, more
nodes or nodes with more processors may be needed to handle additional load.

Physical memory: The system should always have enough physical memory to fit
all running processes in memory; only minimal paging activity should be occurring.
Sustained paging activity will cause significant performance problems, particularly

on the application server tier.

When attempting to estimate the memory requirement for the application server tier,
remember that the process size for an application server is larger than just its heap
size. For example, a JVM which has a heap size of 1 GB might consume a total of
1.3 GB or more.
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JVM memory: IBM Connections uses the generational (or 'gencon') garbage
collector by default. This setting means that two types of garbage collections will be
run: short, frequent collections of the 'nursery' region of the heap, and longer,
infrequent collections of the 'tenured' region of the heap.

Nursery garbage collections typically should account for no more than 10% of
elapsed time. If nursery collections are consuming a higher portion of time, consider
increasing the nursery size with the —-xmn JVM parameter.

Garbage collections of the tenured region should come at least 10 minutes apart
under high load. If they are coming more frequently, consider increasing the total
heapsize to make more memory available in the tenured region. When increasing
the heapsize, make sure to not exceed the available physical memory.

Disk 1/0: The performance of disk systems will vary based on the workload it is
handling, so it is not usually possible to compare the current workload against the
maximum capacity of the disk system.

We have found it useful to monitor the portion of the time the disk system is idle.
Our observation was that when the amount of idle time on a disk system drops
below 50% for a sustained period (at least 5 minutes), that disk system may start to
impact the performance of the Connections system.

The other indicator we found useful was to look at the disk queue length (on
Windows systems). When the disk queue length was higher than the number of
physical disks in the disk array for a sustained period, this indicated that the disk
system was becoming overloaded and impacting system performance.

Network 1/0: With modern network switches, it is usually possible to run a network
interface at 60% of its stated capacity for a sustained period of time, with higher
bursts possible. For example, a 100 Mbps network is usually able to sustain 7.5
megabytes (60 megabits) per second of traffic. Sustained use above this level can
indicate a network bottleneck.

Make sure to check the actual network interface speed and duplex setting, not the
adapter's rated speed. A 1Gbps full-duplex network adapter which is running at
100Mbps half-duplex will not be able to handle 40 megabytes/second of network
traffic.
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- Logs: Logs can contain a wealth of information. The following are messages we
have seen, which can indicate performance problems:

WebSphere SystemOut - HMGR0152W: CPU Starvation detected.
Current thread scheduling delay is 9 seconds. This can
indicate excessively high processor load on the application server, or
possibly other performance problems. More discussion of this message is
available at http://www.ibm.com/support/docview.wss?uid=swg21236327.

WebSphere SystemOut - WSVR0605W: Thread threadname has been
active for hangtime and may be hung. There are
totalthreads threads in total in the server that may be
hung. If threadname is a WebContainer thread, such as WebContainer : 3,
this can indicate a problem, as the WebContainer threads should typically
handle requests quickly. However, IBM Connections has other threads which
perform background work and which may execute for long periods of time, so
this message is of less concern if it references one of those background
threads.
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Appendix A - Reference Material

IBM Connections 4.0 documentation

http://www.lotus.com/ldd/Icwiki.nsf/xpViewCategories.xsp?lookupName=I1BM%20Connections
%204.0%20documentation

Tuning IBM System x Servers for Performance
http://www.redbooks.ibm.com/abstracts/sg245287.html

Understanding how the JVM uses native memory on Windows and Linux
http://www.ibm.com/developerworks/linux/library/j-nativememory-linux/index.html

DB2 best practices: Storage optimization with deep compression
http://www.ibm.com/developerworks/data/bestpractices/deepcompression/index.html

DB2 best practices: Managing data growth
http://www.ibm.com/developerworks/data/bestpractices/managingdatagrowth/index.ht
ml

Best Practices: Tuning and Monitoring Database System Performance
http://www.ibm.com/developerworks/data/bestpractices/systemperformance/

Troubleshooting: http://www.lotus.com/Idd/Icwiki.nsf/xpViewCategories.xsp?
lookupName=Troubleshooting

WebSphere Application Server Performance
http://www.ibm.com/software/webservers/appserv/was/performance.html
developerWorks IBM Cognos 10 Bl Community
https://www.ibm.com/developerworks/mydeveloperworks/groups/service/html/communi
tyview?communityUuid=8d7e4a2b-2364-4719-9f4e-aa9e24db7465
developerWorks Technical Library: IBM Cognos Proven Practices
http://www.ibm.com/developerworks/views/data/libraryview.jsp?
site_id=1&contentarea_by=All
Zones&sort_by=Date&sort_order=2&start=1&end=100&topic_by=-1&product_by=-
1&type_by=All Types&show_abstract=true&search_by=IBM Cognos Proven
Practices&industry by=-1&series_title_by=

Performance Tuning Settings for IBM Cognos 8 Bl
http://www.ibm.com/developerworks/data/library/cognos/page62.html
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Appendix B — DB2 Data Compression

Compress_HP.sql

Cut and paste the lines between “Begin and End of Compress_HP.sql — Do NOT copy this line”
into a file that you can call Compress_HP.sql

From a DB2 command window on the DB2 server, issue the following commands:

set DB2INSTANCE=<DB2 instance name>
db2 -tvf compress HP.sql

Note: <DB2_instance_name> is the name of the DB2 instance serving the Homepage
database. The default DB2 instance is called “DB2”. If you use multiple instances e.g. one
for each database, you need to identify the one serving the Homepage database.

Begin of Compress_HP.sql — Do NOT copy this line

-- Licensed Materials - Property of IBM

-- 5724-E76

-- Copyright IBM Corp. 2001, 2012 All Rights Reserved.

-- US Government Users Restricted Rights - Use, duplication or
-- disclosure restricted by GSA ADP Schedule Contract with

-- IBM Corp.

connect to homepage;

alter table HOMEPAGE.BOARD compress yes;
alter index HOMEPAGE.BOARD_OWNER_ASSOC_UIDX compress yes;
alter index HOMEPAGE.CONTAINER_ID_UNQ compress yes;

reorg table HOMEPAGE.BOARD RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.BOARD;
runstats on table HOMEPAGE.BOARD with distribution and detailed indexes all allow read access;

alter table HOMEPAGE.BOARD_COMMENTS compress yes;

alter index HOMEPAGE.NEWS_BRD_ITEM_ID compress yes;

alter index HOMEPAGE.NEWS BRD_ITEM_CORR_ID compress yes;
alter index HOMEPAGE.CREATION_DATE_IDX compress yes;

alter index HOMEPAGE.ITEM_CORR_CREATION_IDX compress yes;
alter index HOMEPAGE.ITEM_ITEM_CORR_IDX compress yes;

alter index HOMEPAGE.BRD_COMM_ITEM_COR_PUB compress yes;
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reorg table HOMEPAGE.BOARD_COMMENTS LONGLOBDATA RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.BOARD_COMMENTS;

runstats on table HOMEPAGE.BOARD_COMMENTS with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.BOARD_CURRENT_STATUS compress yes;
alter index HOMEPAGE.CURRENT_STATUS_INDEX compress yes;
alter index HOMEPAGE.ACTOR_ENTRY compress yes;

alter index HOMEPAGE.BRD_CURRENT_STATUS compress yes;

reorg table HOMEPAGE.BOARD_CURRENT_STATUS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.BOARD CURRENT_STATUS;

runstats on table HOMEPAGE.BOARD CURRENT_STATUS with distribution and detailed indexes all allow
read access;

alter table HOMEPAGE.BOARD_ENTRIES compress yes;

alter index HOMEPAGE.NEWS_BRD_SL_UPDATE compress yes;
alter index HOMEPAGE.ITEM_ID_IDX compress yes;

alter index HOMEPAGE.CREATION_ITEM_IDX compress yes;

alter index HOMEPAGE.BRD_E_CONTAINER ID_UIDX compress yes;
alter index HOMEPAGE.BRD_SL_UPDATED_DEL compress yes;

alter index HOMEPAGE.BRD_ENTRIES ITEM compress yes;

alter index HOMEPAGE.SEEDLIST_BRD_IDX compress yes;

reorg table HOMEPAGE.BOARD_ENTRIES LONGLOBDATA RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.BOARD_ENTRIES;

runstats on table HOMEPAGE.BOARD_ ENTRIES with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.BOARD_RECOMMENDATIONS compress yes;
alter index HOMEPAGE.BRD_REC_STORY_ID compress yes;

alter index HOMEPAGE.BRD_RECOM_ENTRY_ID compress yes;

alter index HOMEPAGE.BRD_RECOMMENDER_ID compress yes;

reorg table HOMEPAGE.BOARD_RECOMMENDATIONS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.BOARD_RECOMMENDATIONS;

runstats on table HOMEPAGE.BOARD_RECOMMENDATIONS with distribution and detailed indexes all
allow read access;

alter table HOMEPAGE.HP_TAB_INST compress yes;

alter index HOMEPAGE.TAB_INST_UI_ID_IDX compress yes;
alter index HOMEPAGE.TAB_INST_TAB_ID compress yes;
alter index HOMEPAGE.HP_TAB_INST_UNQ compress yes;

reorg table HOMEPAGE.HP_TAB_INST RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.HP_TAB_INST;
runstats on table HOMEPAGE.HP_TAB_INST with distribution and detailed indexes all allow read access;

alter table HOMEPAGE.HP_UI compress yes;
alter index HOMEPAGE.HP_UI_PERSONID compress yes;
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alter index HOMEPAGE.HP_UI compress yes;

reorg table HOMEPAGE.HP_UI RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.HP_UI;
runstats on table HOMEPAGE.HP_UI with distribution and detailed indexes all allow read access;

alter table HOMEPAGE.LOGINNAME compress yes;
alter index HOMEPAGE.LOGINNAME_UNIQUE compress yes;

reorg table HOMEPAGE.LOGINNAME RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.LOGINNAME;
runstats on table HOMEPAGE.LOGINNAME with distribution and detailed indexes all allow read access;

alter table HOMEPAGE.MT_METRIC_STAT compress yes;
alter index HOMEPAGE.MT_METRICS_IDX compress yes;

reorg table HOMEPAGE.MT_METRIC_STAT RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.MT_METRIC_STAT;

runstats on table HOMEPAGE.MT_METRIC_STAT with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.PERSON compress yes;

alter index HOMEPAGE.PERSON_EXID compress yes;

alter index HOMEPAGE.PERSON_EXID_PER_ID_IX compress yes;
alter index HOMEPAGE.PERSON_STATE_MEM_LU_IX compress yes;
alter index HOMEPAGE.PERSON_MEM_STATE_IX compress yes;
alter index HOMEPAGE.PERSON_MEM_SAND_IX compress yes;
alter index HOMEPAGE.PERSON_SND_SR compress yes;

alter index HOMEPAGE.PERSON_SAND_OPT_IDX compress yes;
alter index HOMEPAGE.PERSON_STATE_IDX compress yes;

reorg table HOMEPAGE.PERSON RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.PERSON;
runstats on table HOMEPAGE.PERSON with distribution and detailed indexes all allow read access;

alter table HOMEPAGE.SR_INDEX_DOCS compress yes;

alter index HOMEPAGE.SR_INDEX CRAWL_VERSION_IDX compress yes;
alter index HOMEPAGE.SR_INDEX_DOCS_RPS_IDX compress yes;

alter index HOMEPAGE.SR_INDEX_DOCS_ACT _IDX compress yes;

alter index HOMEPAGE.SR_INDEX_DOCS_ACS_IDX compress yes;

alter index HOMEPAGE.SR_INDEX_DOCS_FRID_IDX compress yes;

alter index HOMEPAGE.SR_INDEX DOCS_LLT4 IDX compress yes;

reorg table HOMEPAGE.SR_INDEX_DOCS LONGLOBDATA RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.SR_INDEX DOCS;

runstats on table HOMEPAGE.SR_INDEX_DOCS with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NT_NOTIFICATION compress yes;
alter index HOMEPAGE.NT_NOTIFICATION_EXID _INDEX compress yes;
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alter index HOMEPAGE.NT_NOTIFICATION_IDX compress yes;
alter index HOMEPAGE.NT_FIRST_RECIPIENT_PER compress yes;

reorg table HOMEPAGE.NT_NOTIFICATION RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NT_NOTIFICATION;

runstats on table HOMEPAGE.NT_NOTIFICATION with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NT_NOTIFICATION_RECIPIENT compress yes;
alter index HOMEPAGE.NT_NOT_RECIPIENT_INDEX compress yes;
alter index HOMEPAGE.NT_NOTIF_RECT_NID_INDEX compress yes;

reorg table HOMEPAGE.NT_NOTIFICATION_RECIPIENT RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NT_NOTIFICATION_RECIPIENT;

runstats on table HOMEPAGE.NT_NOTIFICATION_RECIPIENT with distribution and detailed indexes all
allow read access;

alter table HOMEPAGE.OAUTH2_TOKEN compress yes;
alter index HOMEPAGE.OA2T_PERSON_SERVICE compress yes;
alter index HOMEPAGE.OA2_TOKEN_SHA1_UNQ compress yes;

reorg table HOMEPAGE.OAUTH2_TOKEN RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.OAUTH2_TOKEN;
runstats on table HOMEPAGE.OAUTH2_TOKEN with distribution and detailed indexes all allow read access;

alter table HOMEPAGE.OH2P_CACHE compress yes;

-- alter index HOMEPAGE.OH2P_CACHE_EXPIRES compress yes;
alter index OH2P_CACHE_EXPIRES compress yes;

alter index HOMEPAGE.OH2P_CACHE_CNT compress yes;

reorg table HOMEPAGE.OH2P_CACHE RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.OH2P_CACHE;
runstats on table HOMEPAGE.OH2P_CACHE with distribution and detailed indexes all allow read access;

alter table HOMEPAGE.NR_ACTIONABLE_READERS compress yes;

alter index HOMEPAGE.ACTIONABLE_READERS_STR_IX compress yes;

alter index HOMEPAGE.ACTIONABLE_READERS_ITM_IX compress yes;

alter index HOMEPAGE.ACTIONABLE_READERS_CD_IX compress yes;

alter index HOMEPAGE.ACTIONABLE_READERS_SRC_IX compress yes;

alter index HOMEPAGE.ACTIONABLE_READERS_RLL_IX compress yes;

alter index HOMEPAGE.ACTIONABLE_READERS_RDR_STR compress yes;
alter index HOMEPAGE.ACTIONABLE_READERS_DEL_SERV_IX compress yes;
alter index HOMEPAGE.ACTIONABLE_READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.ACTIONABLE_READERS_RIR_IX compress yes;

alter index HOMEPAGE.ACTIONABLE_READERS_RLL_BRD_VIS compress yes;

reorg table HOMEPAGE.NR_ACTIONABLE_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_ACTIONABLE_READERS;

runstats on table HOMEPAGE.NR_ACTIONABLE_READERS with distribution and detailed indexes all allow
read access;
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alter table HOMEPAGE.NR_AS_SEEDLIST compress yes;

alter index HOMEPAGE.NR_SL_STR_UNIQUE compress yes;
alter index HOMEPAGE.NR_SL_ITEM_ID_IX compress yes;

alter index HOMEPAGE.NR_SL_UD_DELETED_VIS compress yes;
alter index HOMEPAGE.NR_SL_UD_DELETED compress yes;
alter index HOMEPAGE.NR_SL_CD_DELETED compress yes;
alter index HOMEPAGE.NR_SL_UD_STR compress yes;

reorg table HOMEPAGE.NR_AS_SEEDLIST RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_AS_ SEEDLIST;

runstats on table HOMEPAGE.NR_AS_SEEDLIST with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NR_ENTRIES compress yes;
alter index HOMEPAGE.NR_ENTRIES _CONT compress yes;
alter index HOMEPAGE.NR_ENTRIES_ITEM compress yes;

reorg table HOMEPAGE.NR_ENTRIES RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.NR_ENTRIES;
runstats on table HOMEPAGE.NR_ENTRIES with distribution and detailed indexes all allow read access;

alter table HOMEPAGE.NR_ENTRIES_ARCHIVE compress yes;
alter index HOMEPAGE.NR_ENTRIES_AR_CONT compress yes;
alter index HOMEPAGE.NR_ENTRIES_AR_ITEM compress yes;

reorg table HOMEPAGE.NR_ENTRIES_ARCHIVE RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_ENTRIES_ARCHIVE;

runstats on table HOMEPAGE.NR_ENTRIES ARCHIVE with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NR_STORIES compress yes;

alter index HOMEPAGE.NR_STORIES_DATE compress yes;

alter index HOMEPAGE.STORY_CONTAINED_ID compress yes;

alter index HOMEPAGE.STORIES_ITEM_CORR_ID compress yes;

alter index HOMEPAGE.NR_STORIES_EIDX compress yes;

alter index HOMEPAGE.NR_STORIES_ER_UUID compress yes;

alter index HOMEPAGE.NR_STORY_CD_IDX compress yes;

alter index HOMEPAGE.STORIES_EVENT_ITEM_ACTOR_IDX compress yes;
alter index HOMEPAGE.STORIES_ITEM_ID_IX compress yes;

alter index HOMEPAGE.NR_STORIES_REL_COMM compress yes;

alter index HOMEPAGE.STORIES_ITEM_ENTRY_CORR_ID compress yes;

reorg table HOMEPAGE.NR_STORIES RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.NR_STORIES;
runstats on table HOMEPAGE.NR_STORIES with distribution and detailed indexes all allow read access;

alter table HOMEPAGE.NR_STORIES_CONTENT compress yes;
alter index HOMEPAGE.STORIES_CONTENT_STORY compress yes;
alter index HOMEPAGE.NR_STORIES_CONTENT_DATE compress yes;
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reorg table HOMEPAGE.NR_STORIES_CONTENT LONGLOBDATA RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_STORIES_CONTENT;

runstats on table HOMEPAGE.NR_STORIES_CONTENT with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.EMD_EMAIL_PREFS compress yes;
alter index HOMEPAGE.EMD_EMAIL_PREFS_PER compress yes;
alter index HOMEPAGE.EMD_EMAIL_PREFS_TR compress yes;

reorg table HOMEPAGE.EMD_EMAIL_PREFS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.EMD_EMAIL_PREFS;

runstats on table HOMEPAGE.EMD_EMAIL_PREFS with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.EMD_RESOURCE_PREF compress yes;
alter index HOMEPAGE.EMD_RES PREF_PER_ID compress yes;
alter index HOMEPAGE.EMD_RESOURCE_PREF_UNQ compress yes;

reorg table HOMEPAGE.EMD_RESOURCE_PREF RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.EMD_RESOURCE_PREF;

runstats on table HOMEPAGE.EMD_ RESOURCE_PREF with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NR_ACTIVITIES_READERS compress yes;

alter index HOMEPAGE.ACTIVITIES_READERS_STR_IX compress yes;

alter index HOMEPAGE.ACTIVITIES_READERS_ITM_IX compress yes;

alter index HOMEPAGE.ACTIVITIES_READERS_CD_IX compress yes;

alter index HOMEPAGE.ACTIVITIES_READERS_SRC_IX compress yes;

alter index HOMEPAGE.ACTIVITIES_READERS_RLL_IX compress yes;

alter index HOMEPAGE.ACTIVITIES_READERS_RDR_STR compress yes;
alter index HOMEPAGE.ACTIVITIES_READERS DEL_SERV_IX compress yes;
alter index HOMEPAGE.ACTIVITIES_ READERS ROLLUP_IX compress yes;
alter index HOMEPAGE.ACTIVITIES_ READERS_RIR_IX compress yes;

alter index HOMEPAGE.ACTIVITIES_READERS_RLL_BRD_VIS compress yes;

reorg table HOMEPAGE.NR_ACTIVITIES_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_ACTIVITIES _READERS;

runstats on table HOMEPAGE.NR_ACTIVITIES _READERS with distribution and detailed indexes all allow
read access;

alter table HOMEPAGE.NR_AGGREGATED_READERS compress yes;

alter index HOMEPAGE.AGGREGATED READERS_STR_IX compress yes;

alter index HOMEPAGE.AGGREGATED READERS_ITM_IX compress yes;

alter index HOMEPAGE.AGGREGATED READERS_CD_IX compress yes;

alter index HOMEPAGE.AGGREGATED READERS_SRC_IX compress yes;

alter index HOMEPAGE.AGGREGATED READERS_RLL_IX compress yes;

alter index HOMEPAGE.AGGREGATED_ READERS_RDR_STR compress yes;
alter index HOMEPAGE.AGGREGATED _READERS_DEL_SERV_IX compress yes;
alter index HOMEPAGE.AGGREGATED_READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.AGGREGATED_READERS_RIR_IX compress yes;

alter index HOMEPAGE.AGGREGATED_READERS_RLL_BRD_VIS compress yes;
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reorg table HOMEPAGE.NR_AGGREGATED_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_AGGREGATED_READERS;

runstats on table HOMEPAGE.NR_AGGREGATED_READERS with distribution and detailed indexes all
allow read access;

alter table HOMEPAGE.NR_BLOGS_READERS compress yes;

alter index HOMEPAGE.BLOGS_READERS_STR_IX compress yes;

alter index HOMEPAGE.BLOGS_READERS_ITM_IX compress yes;

alter index HOMEPAGE.BLOGS READERS_CD _IX compress yes;

alter index HOMEPAGE.BLOGS_READERS_SRC_IX compress yes;

alter index HOMEPAGE.BLOGS_READERS_RLL_IX compress yes;

alter index HOMEPAGE.BLOGS READERS_ RDR_STR compress yes;
alter index HOMEPAGE.BLOGS_READERS_DEL_SERV_IX compress yes;
alter index HOMEPAGE.BLOGS_READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.BLOGS_READERS_RIR _IX compress yes;

alter index HOMEPAGE.BLOGS_READERS_RLL BRD_VIS compress yes;

reorg table HOMEPAGE.NR_BLOGS_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_BLOGS_READERS;

runstats on table HOMEPAGE.NR_BLOGS READERS with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NR_BOOKMARKS_ READERS compress yes;

alter index HOMEPAGE.BOOKMARKS_READERS_STR_IX compress yes;

alter index HOMEPAGE.BOOKMARKS_READERS_ITM_IX compress yes;

alter index HOMEPAGE.BOOKMARKS_READERS_CD_IX compress yes;

alter index HOMEPAGE.BOOKMARKS_READERS_SRC_|IX compress yes;

alter index HOMEPAGE.BOOKMARKS_READERS_RLL_IX compress yes;

alter index HOMEPAGE.BOOKMARKS_READERS_RDR_STR compress yes;
alter index HOMEPAGE.BOOKMARKS_READERS_DEL_SERV_IX compress yes;
alter index HOMEPAGE.BOOKMARKS READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.BOOKMARKS_ READERS_RIR_IX compress yes;

alter index HOMEPAGE.BOOKMARKS_READERS_RLL BRD_VIS compress yes;

reorg table HOMEPAGE.NR_BOOKMARKS_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_BOOKMARKS_READERS;

runstats on table HOMEPAGE.NR_BOOKMARKS_READERS with distribution and detailed indexes all allow
read access;

alter table HOMEPAGE.NR_COMMUNITIES_READERS compress yes;
alter index HOMEPAGE.COMM_READERS_STR_IX compress yes;

alter index HOMEPAGE.COMM_READERS _ITM_IX compress yes;

alter index HOMEPAGE.COMM_READERS_CD _IX compress yes;

alter index HOMEPAGE.COMM_READERS_SRC_|IX compress yes;

alter index HOMEPAGE.COMM_READERS_RLL_IX compress yes;

alter index HOMEPAGE.COMM_READERS_RDR_STR compress yes;
alter index HOMEPAGE.COMM_READERS_DEL_SERV_|X compress yes;
alter index HOMEPAGE.COMM_READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.COMM_READERS_RIR_IX compress yes;

alter index HOMEPAGE.COMM_READERS_RLL_BRD_VIS compress yes;
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reorg table HOMEPAGE.NR_COMMUNITIES  READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_COMMUNITIES READERS;

runstats on table HOMEPAGE.NR_COMMUNITIES READERS with distribution and detailed indexes all
allow read access;

alter table HOMEPAGE.NR_COMM_FOLLOW compress yes;

alter index HOMEPAGE.UNIQUE_PERS_COMM compress yes;

alter index HOMEPAGE.NR_COMM_FOLLOW_PERSON_ID compress yes;
alter index HOMEPAGE.NR_COMM_FOLLOW_COM_ID compress yes;

reorg table HOMEPAGE.NR_COMM_FOLLOW RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_COMM_FOLLOW;

runstats on table HOMEPAGE.NR_COMM_FOLLOW with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NR_COMM_PERSON_FOLLOW compress yes;

alter index HOMEPAGE.UNIQUE_PERS_P_COMM compress yes;

alter index HOMEPAGE.NR_COMM_PER_FOLLOW_PER_ID compress yes;
alter index HOMEPAGE.NR_COMM_FOLLOW_COM_PER_ID compress yes;

reorg table HOMEPAGE.NR_COMM_PERSON_FOLLOW RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_COMM_PERSON_FOLLOW;

runstats on table HOMEPAGE.NR_COMM_PERSON_FOLLOW with distribution and detailed indexes all
allow read access;

alter table HOMEPAGE.NR_COMM_SETTINGS compress yes;

reorg table HOMEPAGE.NR_COMM_SETTINGS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_COMM_SETTINGS;

runstats on table HOMEPAGE.NR_COMM_SETTINGS with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NR_DISCOVERY_VIEW compress yes;

alter index HOMEPAGE.DISCOVERY_VIEW_STR_IX compress yes;

alter index HOMEPAGE.DISCOVERY_VIEW _ITM_IX compress yes;

alter index HOMEPAGE.DISCOVERY_VIEW_CD_IX compress yes;

alter index HOMEPAGE.DISCOVERY_VIEW_SRC_IX compress yes;

alter index HOMEPAGE.DISCOVERY_VIEW_RLL_IX compress yes;

alter index HOMEPAGE.DISCOVERY_VIEW_DEL_SERV_IX compress yes;
alter index HOMEPAGE.DISCOVERY_VIEW_ROLLUP_IX compress yes;
alter index HOMEPAGE.DISCOVERY_VIEW_RIR_IX compress yes;

alter index HOMEPAGE.DISCOVERY_VIEW_COM compress yes;

alter index HOMEPAGE.DISCOVERY_VIEW_RLL_BRD_VIS compress yes;
alter index HOMEPAGE.DISCOVERY_VIEW_ACT_CD_VIS_IDX compress yes;

reorg table HOMEPAGE.NR_DISCOVERY_VIEW RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_DISCOVERY_VIEW;

runstats on table HOMEPAGE.NR_DISCOVERY_VIEW with distribution and detailed indexes all allow read
access;
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alter table HOMEPAGE.NR_FILES_READERS compress yes;

alter index HOMEPAGE.FILES_READERS_STR_IX compress yes;

alter index HOMEPAGE.FILES_READERS_ITM_IX compress yes;

alter index HOMEPAGE.FILES_READERS_CD_IX compress yes;

alter index HOMEPAGE.FILES _READERS_SRC _IX compress yes;

alter index HOMEPAGE.FILES _READERS_RLL_IX compress yes;

alter index HOMEPAGE.FILES_READERS_RDR_STR compress yes;
alter index HOMEPAGE.FILES_READERS_DEL_SERV_IX compress yes;
alter index HOMEPAGE.FILES_READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.FILES READERS_RIR_IX compress yes;

alter index HOMEPAGE.FILES_READERS_RLL BRD_VIS compress yes;

reorg table HOMEPAGE.NR_FILES_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_FILES_READERS;

runstats on table HOMEPAGE.NR_FILES_READERS with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NR_FOLLOWS compress yes;

alter index HOMEPAGE.NR_FOLLOWS_IDX compress yes;
alter index HOMEPAGE.NR_FOLLOWS_PERS compress yes;
alter index HOMEPAGE.NR_FOLLOWS_ RES compress yes;

reorg table HOMEPAGE.NR_FOLLOWS RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.NR_FOLLOWS;
runstats on table HOMEPAGE.NR_FOLLOWS with distribution and detailed indexes all allow read access;

alter table HOMEPAGE.NR_FORUMS_READERS compress yes;

alter index HOMEPAGE.FORUMS_READERS_STR_IX compress yes;

alter index HOMEPAGE.FORUMS_READERS_ITM_IX compress yes;

alter index HOMEPAGE.FORUMS_READERS_CD_IX compress yes;

alter index HOMEPAGE.FORUMS_READERS_SRC_IX compress yes;

alter index HOMEPAGE.FORUMS_ READERS_ RLL_IX compress yes;

alter index HOMEPAGE.FORUMS_READERS RDR_STR compress yes;
alter index HOMEPAGE.FORUMS_READERS DEL_SERV_IX compress yes;
alter index HOMEPAGE.FORUMS_READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.FORUMS_READERS_RIR_IX compress yes;

alter index HOMEPAGE.FORUMS_READERS_ RLL_BRD_VIS compress yes;

reorg table HOMEPAGE.NR_FORUMS_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_FORUMS_READERS;

runstats on table HOMEPAGE.NR_FORUMS_READERS with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NR_NETWORK compress yes;

alter index HOMEPAGE.NR_NETWORK_PERS compress yes;

alter index HOMEPAGE.COLL_PERSON_IDX compress yes;

alter index HOMEPAGE.NR_NETWORK_PER_COL_IDX compress yes;

reorg table HOMEPAGE.NR_NETWORK RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.NR_NETWORK;
runstats on table HOMEPAGE.NR_NETWORK with distribution and detailed indexes all allow read access;
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alter table HOMEPAGE.NR_NEWS_COMMENT_CONTENT compress yes;
alter index HOMEPAGE.NR_NEWS_COMMENT_CONTENT_ID compress yes;

reorg table HOMEPAGE.NR_NEWS_COMMENT_CONTENT LONGLOBDATA RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_NEWS_COMMENT_CONTENT;

runstats on table HOMEPAGE.NR_NEWS_ COMMENT_CONTENT with distribution and detailed indexes all
allow read access;

alter table HOMEPAGE.NR_NEWS_STATUS_CONTENT compress yes;
alter index HOMEPAGE.NR_NEWS_SC_ITEM_ID compress yes;

alter index HOMEPAGE.NR_NEWS_SC_CD compress yes;

alter index HOMEPAGE.NR_SC_UDATE compress yes;

reorg table HOMEPAGE.NR_NEWS_STATUS_CONTENT LONGLOBDATA RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_NEWS_STATUS_CONTENT;

runstats on table HOMEPAGE.NR_NEWS_STATUS_CONTENT with distribution and detailed indexes all
allow read access;

alter table HOMEPAGE.NR_NOTIFICATION_SENT_READERS compress yes;
alter index HOMEPAGE.NOTIFICA_READERS_STR_IX compress yes;

alter index HOMEPAGE.NOTIFICA_READERS_ITM_IX compress yes;

alter index HOMEPAGE.NOTIFICA_READERS_CD_IX compress yes;

alter index HOMEPAGE.NOTIFICA_READERS_SRC_IX compress yes;

alter index HOMEPAGE.NOTIFICA_READERS_RLL_IX compress yes;

alter index HOMEPAGE.NOTIFICA_READERS_RDR_STR compress yes;
alter index HOMEPAGE.NOTIFICA_READERS_DEL_SERV_IX compress yes;
alter index HOMEPAGE.NOTIFICA_READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.NOTIFICA_READERS_RIR_IX compress yes;

alter index HOMEPAGE.NOTIFICA_READERS_RLL_BRD_VIS compress yes;

reorg table HOMEPAGE.NR_NOTIFICATION_SENT_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_NOTIFICATION_SENT_READERS;

runstats on table HOMEPAGE.NR_NOTIFICATION_SENT_READERS with distribution and detailed indexes
all allow read access;

alter table HOMEPAGE.NR_PROFILES_READERS compress yes;

alter index HOMEPAGE.PROFILES_READERS_STR_IX compress yes;

alter index HOMEPAGE.PROFILES _READERS_ITM_IX compress yes;

alter index HOMEPAGE.PROFILES_READERS_CD_IX compress yes;

alter index HOMEPAGE.PROFILES_READERS_SRC_IX compress yes;

alter index HOMEPAGE.PROFILES_READERS_RLL_IX compress yes;

alter index HOMEPAGE.PROFILES READERS_RDR_STR compress yes;
alter index HOMEPAGE.PROFILES READERS_DEL_SERV_IX compress yes;
alter index HOMEPAGE.PROFILES READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.PROFILES_READERS_RIR_IX compress yes;

alter index HOMEPAGE.PROFILES_READERS_RLL_BRD_VIS compress yes;

reorg table HOMEPAGE.NR_PROFILES READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_PROFILES_READERS;

runstats on table HOMEPAGE.NR_PROFILES READERS with distribution and detailed indexes all allow
read access;
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alter table HOMEPAGE.NR_PROFILES_VIEW compress yes;

alter index HOMEPAGE.PROFILES_VIEW_STR_IX compress yes;

alter index HOMEPAGE.PROFILES_VIEW _ITM_IX compress yes;

alter index HOMEPAGE.PROFILES_VIEW_CD_IX compress yes;

alter index HOMEPAGE.PROFILES_VIEW_SRC_IX compress yes;

alter index HOMEPAGE.PROFILES_VIEW_RLL_IX compress yes;

alter index HOMEPAGE.PROFILES_VIEW_RDR_STR compress yes;
alter index HOMEPAGE.PROFILES VIEW_DEL_SERV_IX compress yes;
alter index HOMEPAGE.PROFILES VIEW_ROLLUP_IX compress yes;
alter index HOMEPAGE.PROFILES_VIEW_RIR_IX compress yes;

alter index HOMEPAGE.PROFILES_VIEW_RLL_BRD_VIS compress yes;

reorg table HOMEPAGE.NR_PROFILES VIEW RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_PROFILES_VIEW,

runstats on table HOMEPAGE.NR_PROFILES_VIEW with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NR_RESOURCE compress yes;

alter index HOMEPAGE.UNIQUE_RES compress yes;

alter index HOMEPAGE.NR_RESOURCE_TYPE_CONT compress yes;
alter index HOMEPAGE.NR_RESOURCE_TYPE_CONT _IX compress yes;

reorg table HOMEPAGE.NR_RESOURCE RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.NR_RESOURCE;
runstats on table HOMEPAGE.NR_RESOURCE with distribution and detailed indexes all allow read access;

alter table HOMEPAGE.NR_RESPONSES_READERS compress yes;

alter index HOMEPAGE.RESPONSES_READERS_STR_IX compress yes;

alter index HOMEPAGE.RESPONSES_READERS_ITM_IX compress yes;

alter index HOMEPAGE.RESPONSES READERS_CD_IX compress yes;

alter index HOMEPAGE.RESPONSES READERS_SRC_IX compress yes;

alter index HOMEPAGE.RESPONSES READERS_RLL_IX compress yes;

alter index HOMEPAGE.RESPONSES READERS_ RDR_STR compress yes;
alter index HOMEPAGE.RESPONSES READERS DEL_SERV_IX compress yes;
alter index HOMEPAGE.RESPONSES READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.RESPONSES READERS_RIR_IX compress yes;

alter index HOMEPAGE.RESPONSES READERS_RLL_BRD_ VIS compress yes;

reorg table HOMEPAGE.NR_RESPONSES_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_RESPONSES_READERS;

runstats on table HOMEPAGE.NR_RESPONSES_READERS with distribution and detailed indexes all allow
read access;

alter table HOMEPAGE.NR_STATUS UPDATE_READERS compress yes;
alter index HOMEPAGE.STATUS_READERS_STR_IX compress yes;
alter index HOMEPAGE.STATUS_READERS_ITM_IX compress yes;

alter index HOMEPAGE.STATUS_READERS_CD_IX compress yes;

alter index HOMEPAGE.STATUS_READERS_SRC_IX compress yes;
alter index HOMEPAGE.STATUS_READERS_RLL_IX compress yes;

alter index HOMEPAGE.STATUS_READERS_RDR_STR compress yes;
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alter index HOMEPAGE.STATUS_READERS_DEL_SERV_IX compress yes;
alter index HOMEPAGE.STATUS_READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.STATUS_READERS_RIR_IX compress yes;

alter index HOMEPAGE.STATUS_READERS_RLL_BRD_VIS compress yes;

reorg table HOMEPAGE.NR_STATUS UPDATE_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_STATUS_UPDATE_READERS;

runstats on table HOMEPAGE.NR_STATUS UPDATE_READERS with distribution and detailed indexes all
allow read access;

alter table HOMEPAGE.NR_TAGS_READERS compress yes;

alter index HOMEPAGE.TAGS_READERS_STR_IX compress yes;

alter index HOMEPAGE.TAGS_READERS_ITM_IX compress yes;

alter index HOMEPAGE.TAGS_READERS_CD_IX compress yes;

alter index HOMEPAGE.TAGS_READERS_SRC_IX compress yes;

alter index HOMEPAGE.TAGS_READERS_RLL_IX compress yes;

alter index HOMEPAGE.TAGS_READERS_RDR_STR compress yes;
alter index HOMEPAGE.TAGS_READERS_DEL_SERV_IX compress yes;
alter index HOMEPAGE.TAGS_READERS_ROLLUP_IX compress yes;
alter index HOMEPAGE.TAGS_READERS_RIR_IX compress yes;

alter index HOMEPAGE.TAGS_READERS_RLL_BRD VIS compress yes;

reorg table HOMEPAGE.NR_TAGS_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_TAGS_READERS;

runstats on table HOMEPAGE.NR_TAGS_READERS with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NR_WIKIS_READERS compress yes;

alter index HOMEPAGE.WIKIS_READERS_STR_IX compress yes;

alter index HOMEPAGE.WIKIS_READERS_ITM_IX compress yes;

alter index HOMEPAGE.WIKIS_READERS_CD_IX compress yes;

alter index HOMEPAGE.WIKIS_READERS_ SRC_IX compress yes;

alter index HOMEPAGE.WIKIS _READERS_RLL_IX compress yes;

alter index HOMEPAGE.WIKIS_READERS RDR_STR compress yes;
alter index HOMEPAGE.WIKIS_READERS_DEL_SERV_IX compress yes;
alter index HOMEPAGE.WIKIS_READERS ROLLUP_IX compress yes;
alter index HOMEPAGE.WIKIS_READERS_RIR_IX compress yes;

alter index HOMEPAGE.WIKIS_READERS_RLL_BRD_VIS compress yes;

reorg table HOMEPAGE.NR_WIKIS_READERS RESETDICTIONARY;

reorg indexes all for table HOMEPAGE.NR_WIKIS_READERS;

runstats on table HOMEPAGE.NR_WIKIS_READERS with distribution and detailed indexes all allow read
access;

alter table HOMEPAGE.NR_NEWS_STATUS_COMMENT compress yes;
alter index HOMEPAGE.CL_STATUS_COMMENT _IDX compress yes;
alter index HOMEPAGE.STATUS_COMMENT_ITEM_ID compress yes;
alter index HOMEPAGE.NR_STATUS_COMMENT_DATE compress yes;

reorg table HOMEPAGE.NR_NEWS_STATUS_COMMENT RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.NR_NEWS_STATUS_COMMENT;
runstats on table HOMEPAGE.NR_NEWS_STATUS COMMENT with distribution and detailed indexes all
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allow read access;

alter table HOMEPAGE.NR_NEWS_STATUS_NETWORK compress yes;

alter index HOMEPAGE.NR_NEWS_STATUS _NETWORK_ITEM_ID compress yes;
alter index HOMEPAGE.NR_NEWS_SN_READER_FOLL compress yes;

alter index HOMEPAGE.NR_NEWS_SN_READER_NETW compress yes;

alter index HOMEPAGE.NEWS_STATUS_NET_R_U compress yes;

alter index HOMEPAGE.NR_STATUS_NETWORK_DATE compress yes;

alter index HOMEPAGE.NR_NEWS_ SN _READER _IDX compress yes;

alter index HOMEPAGE.NR_SN_ITEM_READ_UNQ compress yes;

alter index HOMEPAGE.NR_STATUS_ UPDATE_IX compress yes;

reorg table HOMEPAGE.NR_NEWS_STATUS_NETWORK RESETDICTIONARY;
reorg indexes all for table HOMEPAGE.NR_NEWS_STATUS_NETWORK;

runstats on table HOMEPAGE.NR_NEWS_STATUS_NETWORK with distribution and detailed indexes all

allow read access;

ALTER TABLESPACE BOARD16TABSPACE LOWER HIGH WATER MARK;
ALTER TABLESPACE BRD32TABSPACE LOWER HIGH WATER MARK;
ALTER TABLESPACE HOMEPAGETABSPACE LOWER HIGH WATER MARK;
ALTER TABLESPACE HPNT16TABSPACE LOWER HIGH WATER MARK;
ALTER TABLESPACE NEWS32TABSPACE LOWER HIGH WATER MARK;
ALTER TABLESPACE NEWS4TABSPACE LOWER HIGH WATER MARK;

ALTER TABLESPACE NEWSTABSPACE LOWER HIGH WATER MARK;
COMMIT;

-- FLUSH

FLUSH PACKAGE CACHE DYNAMIC;

-- TERMINATE

connect reset;
terminate;

End of Compress_HP.sql — Do NOT copy this line
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Appendix C - Oracle Initialization Parameter
Summary

Note that the suggested initialization values below may be changed directly using the EM
Console or using the “alter system” command.

Table 12: Oracle Option A:Automatic Shared Memory Management (ASMM)

Parameter Recomm. Value | Command

memory_target 0 |alter system set memory_target =0 scope = spfile;

sga_max_target 12000M | alter system set sga_max_target = 12000M scope =
spfile;

sga_target 12000M | alter system set sga_target = 12000M scope = spfile;

pga_aggregate_target 1200M alt;a_: system set pga_aggregate_target = 1200M scope =
spfile;

Table 13: Oracle Option B: Automatic Memory Management (AMM)

Parameter Recomm. Value | Command

memory_max_target 14464M | alter system set memory_max_target =14464M scope =
spfile;

memory_target 14464M | alter system set memory_target = 12000M scope =

spfile;

sga_target

alter system set sga_target = 0 scope = spfile;

pga_aggregate_target

alter system set pga_aggregate_target = 0 scope =
spfile;

Table 14: Oracle Initialization Parameters

Parameter Recomm. Value | Command

processes 2000 |alter system set processes = 2000 scope = spfile;

sessions 3024 |alter system set sessions =3024 scope = spfile;

open_cursors 3000 |alter system set open_cursors = 3000 scope = spfile;

session_cached_cursors 1000 |alter system set SESSION_CACHED_CURSORS =1000
scope = spfile;

pre_page_sga H |alter system set pre_page_sga = true scope = spfile;

db_files 3069 |alter system set db_files = 3069 scope = spfile;

db_writer_processes 3 |alter system set db_writer_processes = 3 scope = spfile;

log_buffer 29,663,232 | alter system set log_buffer = 29663232 scope = spfile;
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