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Introduction

About this document
This document provides recommendations for performance tuning of IBM® Lotus® 
Connections 3.0 and 3.0.x (Connections) based on the experience of the IBM Collaboration 
Solutions Performance team. However, the optimal 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 recommendations in this document should not be considered the optimal 
values for every situation, but rather a recommended starting point for tuning a Connections 
deployment. Using this configuration as a baseline, we suggest monitoring the system 
performance, making any desired changes, and measuring their impact.

Document History

• Version 1.0: Initial version
• Version 1.01: Fixes for typographic errors
• Version 1.02: Added information on system monitoring
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Deployment Topologies

Lotus® Connections version 3 supports wide-ranging business requirements with a variety of 
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 Lotus Connections 3.0 environment.

New for 3.0:  Lotus Connections 3.0 requires IBM WebSphere® Application Server 7.0 
Network Deployment Edition, which gives maximum flexibility in deployment and 
management.

Deployment Architectures & Definitions

Deployment Options
Three deployment options are presented by the IBM Install Manager when installing 
Connections 3.0:   Small, Medium or Large deployment.  In the Small deployment option, all 
applications are executed within a single Java Virtual Machine (JVM). This is typically used for 
low-volume deployments of Connections, such as proof-of-concept deployments. This can 
also be used for larger-volume 64-bit deployments; see below for more discussion of 64-bit 
environments.

Medium and Large deployments offer considerably more scaling capabilities, and support 
multiple clusters. Medium deployments create an “infrastructure” cluster for the Homepage, 
News, Search, and Mobile components, and place the other components in two other 
clusters.

Benchmark Deployments

For most of the individual-component measurements we used a deployment similar to the 
Medium deployment option: Homepage, News, and Search were in one JVM, and the 
component being measured was in a second JVM. 

For the integrated workload, we ran a 64-bit configuration similar to a Small deployment, 
except that we placed Mobile in a second JVM.

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 
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the applications. The cluster members can be deployed on the same node (server), 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
Lotus Connections 3.0 does not support vertical clustering. Most deployments will not require 
vertical clustering anyway, 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.

Key point:  In Connections 3.0, 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 
Lotus Connections product documentation, at http://www-10.lotus.com/ldd/lcwiki.nsf/dx/Planning_lc3. 

All performance benchmarks were run on single-node environments.

Key point:  Horizontal clustering of Connections 3.0 provides increased capacity and 
reliability compared to single-node deployments.

Network File Share Considerations
In a clustered environment, Lotus Connections uses a shared file system for storing file 
content, attachments in Activities, and other content. 

New for 3.0: The search index must be stored on each node where the Search application is 
installed.

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 Lotus Connections 3.0 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 deemed 
important that all performance systems emulate this production environment strategy.

© Copyright International Business Machines Corporation 2010, 2011
Page 6 of 30

http://www-10.lotus.com/ldd/lcwiki.nsf/dx/Planning_lc3


IBM Lotus Connections 3.0 – Social Software for Business
Performance Tuning Guide

Key point: the network file share plays a critical role in performance and reliability of a 
deployment, and should be sized carefully to ensure disk and network I/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 achieving 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 
system 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.

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

32-bit and 64-bit Architecture Considerations

Application Server
Connections 3.0 is supported on both 32-bit and 64-bit platforms, depending on operating 
system. The choice of a 32-bit or 64-bit platform for the application server can influence the 
optimal deployment topology as follows. On 32-bit platforms, heap sizes are restricted due to 
the addressing limitations of a 32-bit process. If multiple Connections components will be 
used, their memory demand will probably be larger than what can be supported by a single 
32-bit JVM. Therefore on 32-bit environments we recommend installing heavily used 
components in individual application servers (JVMs). 

64-bit application servers can support much larger heaps due to the increased address space 
made available to the process. When deploying Lotus Connections components on 64-bit 
platforms it makes sense to combine applications in a single JVM.  With fewer application 
servers, the environment can be easier to manage. A 64-bit deployment may consume less 
physical memory than running multiple 32-bit JVMs, as there are savings realized by reducing 
the number of processes.

However, as Connections 3.0 is not usually memory-constrained in a 32-bit environment, a 
64-bit deployment will typically not provide an automatic increase in capacity. In fact, because 
64-bit applications use larger instructions and memory references than 32-bit applications, 
there is an increased processor cost on the application server. Our experience with past 
Connections releases is that choosing a 64-bit application server could reduce capacity by 
10-15% compared to running multiple 32-bit JVMs.

Key point: on the application server tier, 32-bit architecture may provide an increase in 
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capacity over 64-bit hardware, at the potential expense of some management complexity.

Database Server
For the database server(s), however, we recommend the use of 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 gives 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.

Key points: if possible, the databases used by Connections should be deployed on 64-bit 
hardware, with each database deployed in its own database instance.

Proxy and HTTP Server considerations

Proxy Server
A caching proxy will cache requests for public content which changes infrequently. In a Lotus 
Connections 3.0 deployment, this includes static page elements, such as Javascript, 
stylesheets, 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 will reduce the demand for network bandwidth, and provide 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.

Information about configuring Connections with a caching proxy can be found in the 
Connections product documentation at:
http://www-10.lotus.com/ldd/lcwiki.nsf/dx/Configuring_a_reverse_caching_proxy_lc3. 

Key point: a caching proxy is recommended for increased server performance and improving 
client experience.
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HTTP Server
The HTTP Server is a mandatory element of Connections deployments, and is typically 
configured after Connections has been 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. 

New for 3.0: in previous releases of Connections, users edited the IHS configuration file 
(httpd.conf)  to apply certain caching rules. In this 3.0 release, cache control headers are now 
applied automatically by Connections, and users no longer have to edit these rules manually.

The Lotus Connections 3.0 Files and Wikis performance benchmarks were conducted with 
IHS file serving enabled. This is an important step for optimizing efficiency and performance 
when there is large demand on the deployment for binary files. Instructions for configuring 
IBM HTTP Server downloading are detailed in the Connections product documentation at: 
http://www10.lotus.com/ldd/lcwiki.nsf/dx/Configuring_Files_and_Wikis_downloading_for_production_deployment
s_lc3. 

Key point: Don't neglect optional tasks that increase performance when deploying the IBM 
HTTP Server – specifically downloading for Wikis and Files, and compressing content (if this 
isn't done on the proxy server). 

Other Considerations  

Search
The Search component is responsible for indexing all the search-able content in Connections 
and handling search requests. In Connections 3.0, the search application also powers the 
new social networking widgets, such as Things in Common and Who Connects Us. The 
search component will typically demand more resources in Connections 3.0 than it did in 
previous releases. Depending on the size of the deployment, consider dedicating an 
individual node to the Search component.

Mobile
The Mobile application communicates with the other Connections components over the HTTP 
protocol. Sites planning to use Mobile heavily should consider installing the application in one 
or more dedicated JVMs. Otherwise Mobile might starve applications sharing the same JVM 
for WebContainer threads, deadlocking the application.

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

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

• Lotus Connections product documentation: 
http://www-  10.lotus.com/ldd/lcwiki.nsf/xpViewCategories.xsp?lookupName=Product%20Documentation  . 

• 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. 

Topologies Chosen for the Performance Benchmark Measurements
The performance teams evaluating Lotus Connections 3.0 performance deploy the product in 
two ways: a stand-alone benchmark, in which the individual component is analyzed, and an 
integrated benchmark in which all components are deployed.

The purpose of the stand-alone measurement is evaluating performance of the specific Lotus 
Connections 3.0 product, in relative isolation, outside of interaction with the other suite of 
offerings (although Homepage, News, and Search are always installed). The typical 
environment for an individual benchmark deployment is:

• 1 proxy server – typically dual-processor – running the WebSphere Edge Component 
proxy software

• 1 WebSphere Application Server node – a quad-processor server running the Lotus 
Connections 3.0 product in one or two clusters (JVMs), with the IBM HTTP Server co-
located.

• 1 database server – usually dual-processor – 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; a mounted volume with a high-performing disk 

subsystem.
• 1 node functioning as the WebSphere Deployment Manager, serving to administer the 

environment.

The integrated benchmark environment is deployed with all of the components offered in 
Lotus Connections 3.0 installed, and populated - much in the same manner as a production 
environment. This environment is larger than the individual component environments as two 
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physical database servers are deployed, with the component databases evenly distributed 
across the two servers, and each database installed in its own DB2 instance.

The servers running the integrated measurement use 64-bit hardware and the 64-bit Microsoft 
Windows 2008 Enterprise SP2 operating system (except for the proxy server, which is 32-bit).
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Performance Tuning

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 and/or the file repository.

• End-user experience can be affected by external factors such as network latency, 
network bandwidth, and browser rendering times. Configuring a proxy server, like the 
IBM WebSphere Edge Component Proxy, will improve client-side performance.

• With the recommended heap sizes given below, none of the applications were memory 
constrained within the JVM heap in our benchmarks.

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

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

Database Connection Pools and Tuning
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. 

These tables define sizes used for the individual component and integrated benchmarks:

Individual 
Benchmark

Application 
(min/max)

Homepage 
(min/max)

News 
(min/max)

Search 
(min/max)

Activities 1/75 1/25 1/25 1/25
Blogs 1/250 default default default
Bookmarks 1/150 default default default
Communities 10/200 10/50 10/50 10/50
Files 10/100 default default default
Forums 50/100 5/15 10/50 5/30
Profiles 1/100 default 1/25 1/25
Wikis 1/100 1/25 1/25 1/25
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Integrated 
Benchmark

Application 
(min/max)

Activities 10/75
Blogs 1/250
Bookmarks 1/150
Communities 10/150
Files 10/55
Forums 10/150
Profiles 10/200
Wikis 1/125
Homepage 10/75
News 50/75
Search 50/75

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.

New for 3.0 – by default, Lotus Connections components install with a prepared statement 
cache value of 100. Previously, the default value was 10, and needed to be increased.  The 
default prepared statement cache size is now optimum for DB2. Deployments with a different 
RDBMS, such as Oracle®, however, which use larger prepared statements, may wish to 
reduce the size of the cache. In the Forums benchmark using Oracle, the prepared statement 
cache size was reduced to 50. 

Key points: increase the JDBC connection pool sizes form 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 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.  

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. 
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JVM Settings – heap sizes and tuning
New for 3.0:  Two significant performance changes are enabled by default when installing 
Lotus Connections 3.0.  First, the default JVM heap size for the new application server(s) is 
set to a min/max size of  512/1408 MB on 32-bit environments, and 512/2560 MB on 64-bit 
systems. Second, the generational garbage collector is enabled through the JVM argument 
-Xgcpolicy:gencon.

Our benchmark measurements of individual components ran on 32-bit environments, with the 
component being measured in its own JVM. We saw good performance using the heap sizes 
given below. We typically set the initial heap size larger than the default 512MB, 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. These sizes were as 
follows, with the min/max values in megabytes: 

• Activities 1024/1024 
• Blogs 1024/1024 
• Bookmarks 1280/1280
• Communities 1250/1250 
• Files 1024/1024 
• Forums 1433/1433
• Homepage, News, and Search 1024/1408
• Mobile 1024/1408
• Profiles 1024/1280
• Wikis 1024/1024

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.

It is important to consider that a JVM is larger than just its heap size. For 32-bit platforms, this 
restricts the maximum heap size that can be used, as the entire process must fit within the 
space allowed for the process. Also, all the JVMs on a node must fit within the physical 
memory of server. Remember also that the server will have additional demands on the 
memory, such as the operating system kernel, and other programs which might be running.

As mentioned above, a 64-bit deployment allows consolidating more components in fewer 
application servers (JVMs). In our 64-bit deployment, we ran a single application server (JVM) 
instance for all the Connections components except Mobile. We set the maximum heap size 
to 7GB (7172MB) for this application server so that it would not be memory-constrained. We 
ran Mobile in its own JVM, with a maximum heap size of 1536MB.

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 that sufficient 
physical memory exists to support the value chosen.
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Additional JVM tuning
Generational garbage collection is now enabled by default; 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. In the 32-bit measurements, we let the JVM automatically determine the best 
way to split the heap into these two sections. However, in the 64-bit measurements, we 
achieved better performance by setting the nursery size to 512MB. This was done by adding 
–Xmn512M into the Generic JVM Arguments section.

HTTP 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 – IBM HTTP Server 
file downloading was configured, permitting 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:

• Enabling File Serving, as described previously
• Monitoring (mod_status.so) was enabled so that we could monitor the number of 

worker threads in use.
• Access logging was disabled by commenting out the appropriate line

#CustomLog logs/access_log common
This change has little impact on performance, and most users will choose to enable 
some logging policy on their HTTP server(s).

• We allowed an unlimited number of HTTP requests on a single connection by setting
MaxKeepAliveRequests 0
This allowed maximum reuse of connections between the proxy and the HTTP server.

Users are advised to enable monitoring and adjust the number of workers if needed. 

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.
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WebSphere Edge Component caching proxy
The caching proxy is an important tier for well-performing deployments of Lotus Connections 
3.0. In addition to the product documentation's instructions for configuring the proxy 
(http://www-10.lotus.com/ldd/lcwiki.nsf/dx/Configuring_a_reverse_caching_proxy_lc3), the following 
changes were made in the Integrated performance benchmark deployment:

Tuning Directives
Requests with a '?' 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 will be 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 
application server:

CacheQueries Public http://hostname/*

The default value for the cache size (64M) 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 800 megabytes using this 
directive:

CacheMemory 800 M

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

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:

MaxActiveThreads 1200

A request coming into the proxy will require 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. Server 
connection pooling is enabled:

ServerConnPool on

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. The following directives were used:

ServerConnGCRun 1 minute
ServerConnTimeout 5 seconds
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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 will 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.

CacheTimeMargin 0 seconds

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 will be returned for the brief time that the resource is being updated on the proxy.

KeepExpired on

Allow support for the Vary header; without this, responses which contain this header will not 
be cached at the proxy:

SupportVaryHeader on

Compression
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:

Enable compression:
CompressionFilterEnable C:\IBM\edge\cp\Bin\mod_z.dll

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+xml
CompressionFilterAddContentType application/atom+xml
CompressionFilterAddContentType application/atomcat+xml
CompressionFilterAddContentType application/octet-stream
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As mentioned previously, the proxy server handled content compression in the performance 
benchmarking environments. Users deploying a dedicated HTTP server node may wish to 
compress content on that tier instead. Do not compress content at both the HTTP server and 
the proxy server.

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.
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Database Tuning – 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 fixpack.

Lotus Connections 3.0 bundles scripts in the product's connections.sql 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. 

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.

However, we have seen issues with automatic buffer pool sizing in our benchmark 
environment. Connections will be idle when a measurement is not in progress, and the 
workload is ramped up rapidly when a measurement is run. DB2's automatic buffer pool sizing 
tends not to react quickly enough to this sudden increase in load – it doesn't increase the 
bufferpools fast enough, giving unrealistically-poor performance from the database. We 
avoided this in our benchmarks by manually increasing the size of the bufferpools, using the 
following command:

db2 alter bufferpool <bpname> IMMEDIATE SIZE <bpsize> AUTOMATIC

In our integrated measurements, we looked at the final bufferpool size chosen by DB2 at the 
end of the measurement, and set the initial bufferpool sizes to approximately two thirds of 
those final sizes. Note that this should only be needed in benchmark environments, as 
production environments typically do not see such sudden changes in load.

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 9.5 Registry Variables
We ran our performance measurements using DB2 9.7. Previous experience with DB2 
version 9.5 has shown the following two DB2 registry settings provided a performance 
improvement:

db2set DB2_SKIPINSERTED=ON
db2set DB2_SKIPDELETED=ON

Database Tuning – Oracle®
An additional performance benchmark measurement was run against the individual Lotus 
Connections 3.0 component, Forums. The following tuning changes were made at the 
instance level, using the 'alter system' command to manage the SPFILE parameter file.

    ALTER SYSTEM SET LOCK_SGA=TRUE scope=SPFILE;
ALTER SYSTEM SET pga_aggregate_target=2048M scope=SPFILE;
ALTER SYSTEM SET sga_max_size=4096M scope=SPFILE;
ALTER SYSTEM SET sga_target=4096M scope=SPFILE; 
ALTER SYSTEM SET sessions=225 scope=SPFILE;
ALTER SYSTEM SET processes=200 scope=SPFILE;
ALTER SYSTEM SET session_cached_cursors=1100 scope=SPFILE;
ALTER SYSTEM SET open_cursors=1200 scope=SPFILE;
ALTER SYSTEM SET db_writer_processes=5 scope=SPFILE;
ALTER SYSTEM SET PRE_PAGE_SGA=true scope=SPFILE; 

We selected the PGA and SGA memory sizes based on the physical memory on our 
database server (16GB). We recommend considering the total memory on the database and 
any other memory demands on the database server to help select the best values for your 
Oracle deployment.

Again, these changes were implemented for a single Connections component deployment, 
and not a full installation of Lotus Connections 3.0 with an Oracle RDBMS.  However these 
tuning changes are listed as potential areas of interest for the Oracle DBA managing a 
Connections deployment.
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Network Tuning

Microsoft Windows 2003
The following registry settings were used on all of the Windows-based systems in our 
environment to improve network performance:

[HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\Tcpip\ 
Parameters]
"TcpTimedWaitDelay"=dword:0000001e
"MaxUserPort"=dword:0000fffe
"TcpWindowSize"=dword:0000ffff
"MaxFreeTcbs"=dword:00011940
"MaxHashTableSize"=dword:00010000
"NumTcbTablePartitions"=dword:00000010

Windows registry settings can be modified in the Registry Editor tool. This can be started from 
a command line with the command regedit. See below for a discussion of each of these 
parameters.

TCPTimedWaitDelay and MaxUserPort
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 (0xFFFE). 

TCPWindowSize
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 
(0xFFFF) bytes. 

MaxFreeTcbs
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 and NumTcbTablePartitions
These parameters control some of the data structures used to manage TCP/IP connections. 
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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. 

Other Environments
No specific network tuning was applied on the Microsoft Windows 2008 Enterprises servers 
that were deployed in the performance labs for the Lotus Connections 3.0 benchmarks. Care 
was taken, however, to ensure good network health, and that network connections between 
Connections servers was at gigabit ethernet speeds.

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: Windows 2003 can benefit from additional network tuning as described above. In 
all cases monitor the deployment for good network health and expected speeds and 
throughput.
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Miscellaneous Tuning

Scheduled Jobs
In a deployment of IBM Lotus Connections 3.0, a number of maintenance tasks are 
performed regularly using the IBM WebSphere Application Server scheduling service. In 
some cases, administrators might wish to change the default schedule or disable tasks not 
necessary to the environment.

Please consult the information center for instructions on administering managed tasks for 
Connections.

Social Networking Components
The new social networking (SaND) widgets in Connections 3.0, such as Things In Common 
and Who Connects Us, 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 is documented in the information center:
http://www-10.lotus.com/ldd/lcwiki.nsf/dx/Managing_widgets_in_Profiles_lc3.
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System Monitoring

Overview
In addition to performance tuning, it's important to monitor the system to make 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 isn't 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 utilization: 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 multithreading can make a single physical processor core appear as two or 
more processors. Keep this in mind when looking a processor utilization, 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 will give 
a good picture 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 it's possible to view memory usage 
statistics within the Java heap. 

• Disk I/O: the metrics available for monitoring disk I/O 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/O: 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 includes 
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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.

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 
overcommitted, where more processors, memory, or other resources are allocated to virtual 
machines than exist in the physical machine. 

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 utilization: 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 1GB might consume a total of 
1.3GB or more.
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• JVM memory: Lotus 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 or the process size limits on a 
32-bit platform.

• Disk I/O: 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 I/O: 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 100Mbps network is usually able to sustain 7.5 megabytes 
(60 megabits) per second of traffic. Sustained utilization 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've 
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-01.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, Lotus 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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