Checklist for optimum performance of WCM 6.0 and 6.1
This document contains a checklist of the key tasks required for tuning an existing Lotus Web Content Management environment.
It assumes adequate hardware and infrastructure is provided and does not cover capacity planning.  It also does not go into detail of how to perform each task as this is covered in much more detail in the referenced documents and sources.
If you are experiencing performance problems or you are setting up a new environment, start by ensuring that all items in this checklist are checked. If there are still issues, further analysis would be required to identify the source of the problem. It could be that extra hardware is required, there are network problems or perhaps it is the way in which you are using WCM. Ensure you consider all parts of your environment. The database, LDAP server, firewalls, HTTP server, Portal servers, Web servers, policy servers for single sign-on and any back-end servers if your portlets access them.
When tuning individual systems, it is important to begin with a baseline, monitor the performance metrics to determine if any parameters should be changed and, when a change is made, monitor the performance metrics to determine the effectiveness of the change.
Applicable to version 6.0 and 6.1 only, does not apply to earlier versions
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 WCM Tuning
Server Details: ......................................

	
	Task
	Description
	Why
	Result/Comments      
	Ref

	(
	Ensure that all hardware and software requirements have been met
	Check http://publib.boulder.ibm.com/infocenter/wcmdoc/v6r0/topic/com.ibm.lotus.wcm.doc/overview/inst_req.html
	Newer versions of software may have been released to address performance problems.
	
	

	(
	Ensure that all the latest WCM fixpacks have been applied
	Find fixpacks at the IBM Support site:

http://www-306.ibm.com/software/lotus/support/workplace-webcontent-mgmt/support.html

	Fixes may be been released to address performance problems
	
	[10]

	(
	Ensure that the data has been transferred from Apache® Derby to a supported database such as db2
	
	Derby is fine for a simple development environment or proof of concept. It does not provide the capacity, performance and scalability that other databases do for authoring, staging and production.
	
	[8]

	(
	Do not enable a syndicator on a delivery server
	
	Maintaining an event log for syndication on a delivery server is an unnecessary overhead 
	
	

	(
	For all servers except Syndicators, set them up to be subscribers only
	Set the deployment.subscriberOnly property to “true” in WCMConfigServices.properties
	Syndication has a performance cost so only run it as required in each envirornment.
	
	[3],

[8]

	(
	Set the syndication method for each environment
	Set syndication to “All live items” for syndicating to staging and delivery servers. Set to “All items” for syndicating between authoring servers
	
	
	

	(
	Increase the syndication interval from 30 seconds if frequent syndication is not required in your environment
	Increase the value deployment.itemChangedTaskDelay in WCMConfigServices.properties 
	
	
	

	(
	Ensure there are no more than 5 subscribers per syndicator
	 
	Having more than 5 subscribers puts too much load on the syndicator. Create a tiered syndication structure instead.
	
	[3]

	(
	Disable versioning if it isn’t required. It defaults to being on for all items.
	Change versioningStrategy.Default in WCMConfigServices.properties from the default of ‘always’ to ‘never’ or only enable for certain items such as content
	Versioning has a performance impact on syndication if all items are being syndicated and also on authoring.
	
	[3], [8]

	(
	Run the member fixer tool if there have been changes to users, groups, LDAP etc
	The member fixer tool is run from a url. It checks all of the items in a specified library for references to users and groups that no longer exist in the current user repository. Instructions for its use are in the Info Centre.
	To remove or fix references to users and groups that may have changed
	
	[3], [8]

	(
	Prerender the site or enable caching if content doesn’t change frequently
	There are different types of caching. Refer to [4] for the details of each.
	To maximise performance of rendering content
	
	[3],

[4]

	(
	Ensure that detailed tracing isn’t on
	From the Websphere Administrative console go to Troubleshooting>Logs and Traces>WebSphere_Portal>Diagnostic Trace and check it isn’t set to on.
	Detailed tracing is only required for short term gathering of logs to analyze problems. It impacts performance
	
	[8]

	(
	Check the remote rendering Portlet isn’t being used to communicate with a local WCM server
	
	Under heavy loads this can cause the server to hang
	
	[3]

	(
	Resolve errors that are appearing in the Portal logs
	
	Missing components, etc may impact performance.
	
	[3]

	(
	When WCM AuthorTime search and PDM search are not used disable the JCR Search Indexer
	Set ‘jcr.textsearch.enabled’ to false

in

[WPS_ROOT]\PortalServer\jcr\lib\com\ibm\icm\icm.properties 


	Switches off periodic index building in the JCR, which otherwise slows down performance.
	
	[10]

	(
	If using Portal Search, consider using a dedicated server for the crawler and indexer and disable the local search crawler
	
	For large sites the crawler may take awhile and use a lot of CPU and memory. By running on it’s own server it reduces the load on the Portal server
	
	[10]

	(
	Disable the search crawler if not using Portal Search
	
	
	
	[10]

	(
	Ensure that the WCM 'resourceserver.maxCacheObjectSize' configuration setting is set to 300
	Set 'resourceserver.maxCacheObjectSize' to 300 in [WAS_PROFILE_ROOT]\PortalServer\wcm\shared\app\config\wcmservices\WCMConfigService.properties
	To reduce memory utilization within the resource cache thus avoiding memory errors
	
	[13]

	(
	Ensure that WCM default library setting is correct
	Set 'defaultLibrary' to your default content library in [WAS_PROFILE_ROOT]\PortalServer\wcm\shared\app\config\wcmservices\WCMConfigService.properties
	Ensures that any old WCM v5 URLs continue to function against the new WCM v6 or v6.1 site
	
	[13]

	(
	If WCM is setup within a cluster, make sure that Dynacache Replication is enabled
	See this techNote http://www-01.ibm.com/support/docview.wss?uid=swg21304020 for detailed steps
	Ensures WCM and Portal caches work correctly which is not only important for performance but also data integrity 
	
	[13]

	(
	Periodically run the History Cropper module
	See http://www-10.lotus.com/ldd/portalwiki.nsf/dx/08172009010736AMWEB82B.htm for detailed steps
	Improves document load and save performance 
	
	[13]

	(
	Consider taking a periodic cut of the homepage (using WGet for linux or similar) and pointing the main domain (www.yourco.com) to that static html page
	
	Improves homepage rendering performance 
	
	[13]

	(
	Check the WCM Wiki for the latest WCM Tuning Best Practices
	See http://www-10.lotus.com/ldd/portalwiki.nsf/dx/tuning-for-web-content-management#WCMTuning
	To improve overall performance
	
	[13]


Use of WCM 
Library Name: ......................................

	
	Task
	Description
	Why
	Result/Comments
	Ref

	(
	Check default content is assigned to all sites and site areas
	
	
	
	

	(
	Check Menus have been optimised
	Refer to [3] and http://www-10.lotus.com/ldd/portalwiki.nsf/dx/tuning-for-web-content-management#WCMTuning_Menu for specific things to check
	Improves rendering performance
	
	[3]

	(
	Check Navigators have been optimised
	Refer to [3] and http://www-10.lotus.com/ldd/portalwiki.nsf/dx/tuning-for-web-content-management#WCMTuning_Nav for specific things to check
	Improves rendering performance
	
	[3]

	(
	Check security is not being used for personalization 
	
	
	
	[3]

	(
	Check that the number of Portlets on a single page has been kept ot a minimum
	It is recommended to try and keep the number of Portlets to 5 or under
	The more Portlets the longer it will take to render a page.
	
	[3]

	(
	Check that the number of Menus on a single page has been kept to a minimum
	It is recommended to try and keep the number of Menus to 5 or under
	The more Menus the longer it will take to render a page.
	
	[3]

	(
	Limit the amount of data returned by Menus/Navigators/Search
	Page Navigation Components should be used if a large number of results are likely to be returned, to page through the results. 


	Long lists of results make for large amounts of html which can make the pages slow to load and render.
	
	[3]

	(
	Customize Menus by using query string arguments rather than writing custom api code 
	
	As the amount of content increases the Menu will perform better than the api code
	
	

	(
	Don’t mix cachable and non-cachable items on the same page
	
	It makes it more complicated  to cache a page
	
	[3], [10]

	(
	Limit the number of authoring elements on a template to 10-15
	
	Will improve authoring performance
	
	[10]

	(
	Apply security settings at a high level and use inheritance to propagate if possible (v6.1 only)
	Assign security at a library or site level and allow all items under these to inherit security
	Increases time to save and render document
	
	


WCM API Tuning

Library name: ......................................

	
	Task
	Description
	Why
	Result/Comments
	Ref

	(
	Check that the API hasn’t been used to perform a function that can be done with out-of-the-box functionality
	
	Out-of-the-box functionality will be quicker than custom jsps
	
	[3]

	(
	Cache the workspace object for each user in the session.
	Refer to [3] for an example of how to do this
	Creating a workspace for a user is slow because WCM needs to pre-calculate the user’s permissions 
	
	[3]

	(
	Use the getComponentByReference() method instead of getComponent() when retrieving components you aren’t going to edit or add to another container 
	
	The getComponent() clones/copies the underlying content component, which is an expensive operation if you only want to read some information off the content component. 
	
	[3]

	(
	If using the API from a non-WCM jsp, call the Repository.endWorkspace() method after the JSP has finished processing the request.
	
	WCM will execute various end of session clean-up routines
	
	[3]

	(
	Check java classes for method or variable synchronization
	Use of method-level synchronization blocks where a method is in a monitor wait (MW) state with one method holding a lock can be problematic. In this case, you have Java code that is synchronized and is causing serialization in the system. Synchronized class variables and synchronized HashMaps can cause the same problem.
	To avoid serialization in the system
	
	[11]

	(
	Check number of database calls
	Check that there have not been excessive database calls. Consider using DB caching layers or dynacache to reduce the load on application databases or back-end services.
	To reduce system load
	
	[11]

	(
	Call Workspace.login and Workspace.logout around all WCM API method calls that will run within the current request
	See http://www-10.lotus.com/ldd/portalwiki.nsf/dx/07162008083719PMWEB2RD.htm for details
	To improve overall performance
	
	[13]

	(
	If retrieving documents for read-only purposes ( say in rendering), use the Workspace.getById(, true) method
	
	To improve document retrieval performance
	
	[13]

	(
	If you need to retrieve many documents, then rather than making repeated calls to Workspace.getById, use the Workspace.getByIds method which takes a DocumentIdIterator
	
	To improve document retrieval performance and reduce database load
	
	[13]

	(
	Check the WCM Wiki for the latest WCM API Best Practices
	See http://www-10.lotus.com/ldd/portalwiki.nsf/dx/07162008083719PMWEB2RD.htm
	To improve overall performance
	
	[13]


General Website Tuning

Site Name: ......................................

There are many ways to improve performance. Here are a few general ones but there are many more depending on individual site and audience requirements.
	
	Task
	Description
	Why
	Result/Comments
	Ref

	(
	Keep the size of each HTML page to a minimum (in particular the Homepage as it is the entry point to the website)
	Save the page as HTML to the filesystem and check the total size of the HTML, components and images. 
	A large page will take more time to render in the browser and will take more time to download depending on the end users Internet speed.
	
	

	(
	Improve HTML
	Example- 

Use CSS for page layout – not tables

Use CSS for style and not inline <font> tags
	A more complex page is larger to download and slower DOM access in Javascript. Nested tables cause rendering delays.
	
	

	(
	Minimize HTTP requests
	Each component (javascript, CSS, image) requires a HTTP request to retrieve it. To minimize requests consider combining files such as CSS, javascript and simplifying the page design
	Reduce the requests and the page will render faster
	
	[9]

	(
	Check that images have been optimized
	There are tools out there to optimize images and produce the smallest image size. Consider when to use PNG, GIF and JPEG
	Reduce the download size of a page
	
	[9]

	(
	Don’t scale images using HTML
	Check that the width and height in a HTML image tag is the actual width and height of the image.
	The full image is not downloaded when it isn’t required
	
	[9]

	(
	Reduce the number of images used
	Use text instead of images where possible
	Reduce the download size of a page
	
	

	(
	For static components such as stylesheets, images, script etc, consider implementing a "Never expire" policy by setting the Expires header 


	A web server uses the Expires header in the HTTP response to tell the client how long a component can be cached. Set this to a date in the future.  If the content does change however you will need a policy inplace to change the filename by perhaps adding a version number.
	After the first visit to a webpage, the component will be stored in a cache to be used for subsequent visits.
	
	[9]

	(
	Ensure that stylesheets appear in the HEAD section of the page
	Declare the stylesheets in between the <HEAD> </HEAD> tags
	Allows progressive loading of the webpage which makes it appear to be loading faster and gives visual feedback to the user
	
	[9]

	(
	Check that urls have a trailing slash if it is required
	Eg. Don’t use http://www.ibm.com/us where  http://www.ibm.com/us/  is required


	A HTTP 301 response is issued redirecting to the url with the trailing slash.
	
	[9]

	(
	Pre-load components that will be required on subsequent pages
	Eg. Home page navigation may differ from internal page navigation. Preload the navigation images on the home page so that they are downloaded before the user requests another page.
	Content is already in the cache when a user visits the next page and therefore the page loads faster.
	
	[9]

	(
	Check cookie usage
	Remove unncessary cookies

Reduce cookie size

Set cookie at the appropriate domain level

Set an appropriate Expire date
	Cookies are exchanged between servers and browsers in the header so the bigger the cookie, the slower the response.
	
	[9]


Websphere Application Server Tuning

Server Details: ......................................

	
	Task
	Description
	Why
	Result/Comments                
	Ref

	(
	Set the JVM initial and maximum Heap size
	The JVM heap size is set from the WebSphere Administrative Console. It should be large enough so that all the physical processes can fit into physical memory but should always be less than the physical memory so that paging does not occur. Refer to [1] for further details
	Improves throughput and performance
	     
	[1], [6]

	(
	Configure the JVM Heap to use large pages (AIX Only)
	See [1] for details
	Can reduce the CPU overhead required to manage the heap
	
	[1]

	(
	Set the session timeout
	See [6] for details
	The default value of Session Timeout is 30 minutes. Reducing this value to a lower number can help reduce memory consumption requirements, allowing a higher user load to be sustained for longer periods of time. Reducing the value too low can interfere with the user experience.
	
	[6]

	(
	Set kCluster and pCluster
	See [1] for details
	Pre-allocates JVM heap for class files, since they are otherwise pinned in memory once loaded.
	
	

	(
	Check logging
	In production portal systems, log only what is absolutely needed. When using log4j, log only errors; do not log warnings or informational messages. If logging is required for audit purposes, consider using a portal service or a different service running in a separate JVM.
	Logging using direct writes to SystemOut.log or using a logging class such as log4j causes serialization between running threads and significantly degrades portal performance.
	
	[11]

	(
	Check thread dump for database contention
	If the thread dump indicates numerous threads waiting in Java Database Connectivity (JDBC) classes in Socket.read() methods, then there are likely response time issues in the database itself. 

When threads are waiting on JDBC pool resources in WebSphere Application Server, you see the threads in a condition wait (CW) state in the WebSphere Application Server connection pool (J2C) classes. In this case, you might need to increase the pool size for this data source, or you might need to increase the number of connections that the database server can handle concurrently.
	
	
	[11]

	(
	Check thread dump for LDAP responsiveness
	If several threads are in the Socket.read() method of the Java Naming and Directory Interface (JNDI) classes, they are likely waiting on results from the LDAP directory.
	
	
	[11]


Database Tuning

Server Details: ......................................

	
	Task
	Description
	Why
	Result/Comments
	Ref

	(
	Split portal domains (JCR,WMM etc) into their own databases
	Have seperate databases rather than a single database with multiple schemas
	Required for proper maintenance (backup etc.) and tuning.
	
	[3]

	(
	Recompute db2 database Catalog statistics 
	Refer to [1] for details
	This needs to be done periodically and especially after large amounts of data entry
	
	[1],
[6]

	(
	Use reorgchk to see which db2 tables would benefit from reorganization
	Refer to [1] for details
	Required for optimum performance of db2
	
	[1],
[6]

	(
	If using db2 with a JCR database that has been created using the collating sequence type UCA400_NO, consider moving the data to another database
	Follow instructions in

http://www-1.ibm.com/support/docview.wss?rs=688&uid=swg21267813
	UCA400_NO collating sequence is known to have high CPU consumption and can cause performance degradation


	
	[1],
[6]

	(
	Consider changing DB2 query level to 2 for the JCR database


	See [3] for details


	
	
	[3]

	(
	Set DB2 registry variables.
	Refer to [1]
	
	
	[1]

	(
	Set db2 JCR tables to be stable after initial data population
	Refer to [1]
	Once the database has reached a steady state (i.e., after initial population, you want the optimizer to choose the best access plan according to the catalog statistics
	
	[1]

	(
	Ensure snapshot monitoring is off
	db2 get monitor switches will tell you which monitors are currently activated


	Activated monitors increase the utilisation of the CPU and should only be used when needed
	
	[1]

	(
	Ensure the buffer pool hit ratio is above 96%
	Refer to [1] for details
	The buffer pool improves database sytem performance by allowing data to be accessed from memory rather than disk. An ideal buffer pool hit ratio is above 96.
	
	[1],
[6]

	(
	Set database manager and database configuration variables. 
	Refer to [1]
	
	
	[1]

	(
	Check the WCM Wiki for the latest WCM Database Tuning Best Practices
	See http://www-10.lotus.com/ldd/portalwiki.nsf/dx/tuning-for-web-content-management
	To improve overall database performance
	
	[13]


Note: Re-tune the JCR database on regular basis unless there are no WCM changes occuring
Portal Tuning

Server Details: ......................................

	
	Task
	Description
	Why
	Result/Comments
	Ref

	(
	Set timeout for “Stop fetching a document after (sec)” set to 150 sec
	WebSphere Portal > Administration > Search Administration > Manage Search > Collections from All Services > YourSearchCollection > Edit Content Source Configuration-> Stop fetching a document after (sec)
	To prevent “Invalid URL“ errors.
	
	

	(
	Enable LDAP cache 
	
	Heavy impact on performance if not enabled.
	
	

	(
	Only enable sessions for anonymous users if required
	If a WCM remote rendering portlet requires access by anonymous users then Portal must be configured to have anonymous sessions. Do not enable this if it isn’t required.
	There is a performance impact having anonymous sessions enabled
	
	[8]

	(
	Configure Cache Manager Service
	Refer to values in [1]
	
	
	[1],[6]

	(
	Configure the Registry Service 
	Refer to values in [6]
	
	
	[6]

	(
	Configure the Navigator Service
	Refer to values in [6]
	
	
	[6]

	(
	For unix and linux systems, set the file descriptor limits
	In UNIX and Linux systems there is a limit to the number of open files allowed per process. If this value is too small, the WebSphere Portal application server will encounter a memory allocation error. Refer to [6] for details how
	To avoid memory allocation error
	
	[6]

	(
	Resolve all errors in the error logs
	A production system should not have errors being logged in the logs. When the JVM is handling unchecked exceptions, it slows the JVM down and causes serial I/O (printing) to the SystemOut.log print stream, which serializes the WebSphere Application Server transport threads.
	
	
	[11]


Web Server Tuning

Server Details: ......................................

	
	Task
	Description
	Why
	Result/Comments
	Ref

	(
	Set tuning parameters:

· KeepAliveTimeout

· ThreadsPerChild

· MaxKeepAliveRequests

· MaxRequestsPerChild

· StartServers

· Access logging

· ThreadLimit

· ServerLimit

· MinSpareThreads

· MaxSpareThreads

· MaxClients
	See [6] for details on settings for IBM HTTP Server 6.0
	Your Web server sits between the Portal server and the client (browser) requests. If not tuned for the expected user load, it can become a major bottleneck and impede performance.
	
	[2],[6]


Deployment / Topology Tuning

Server Details: ......................................

	
	Task
	Description
	Why
	Result/Comments
	Ref

	(
	Implement a caching strategy. Eg Use of dynacache, WCM caching, Edgeserver
	See http://www-10.lotus.com/ldd/portalwiki.nsf/dx/web-content-management-caching-and-pre-rendering for more information
	Has a huge impact on performance
	
	[3],

[4]

	(
	If possible, use seperate machines for the directory server, database server, portal server, portal search, HTTP server
	
	
	
	[2],

[5]

	(
	(Delivery servers only) Is disk space for portal installation greater than 2 x size of DB ?
	
	Temporary storage of syndicated items may cause disk full problems.
	
	

	(
	Check the WCM Wiki for the latest WCM Deployment Tuning Best Practices
	See http://www-10.lotus.com/ldd/portalwiki.nsf/dx/web-content-management-deployment-best-practices
	To improve overall performance
	
	[13]


