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Goals

= Describe the implementation and administration of
new Dynacache feature for Web Services in V5.1.1
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The Cost of Web Interactions: With/out Caching

WebSphere WebSphere
Server

Percent of Processing cost:

requests per stage

flowing, to

each, layer; Total
Without
%h"m@ 70%*10=7 141454747 = 21
With . 141+415+41+1=5.5
Caching

10%*10=1 10%*10=1
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Here you have the classic example of performance benefits when using a cache.

Requests to all target endpoints without a cache policy will pay only a very minimal penalty
because of a client cache in the flow. Target endpoint address is retrieved from the
MessageContext and the cache handler will lookup for a cache policy in the configuration
manager. If one is not found, the request moves to the next system handler in the chain.

WAS511_WebSrvcs_Client_Cache.ppt Page 5 of 32



IBM Software Group

Account e

» Static Fragments
header JSPs, navigation bars, etc.

» Dynamic Fragments/Pages
stock quotes, search results, levels of service
personalized pages using shared information (e.g. MyNews)

Application developers control how fragments are cached

Portfolio Recent

Details News

Rule-based, time-based, and programmatic techniques for
invalidating cache entries

Can control external caches, e.g. IBM Edge Server
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Web caching with DynaCache Welcome to our site!
Home Search Option Help
= WebSphere can cache fragments of pages, oy News for Platinum
notably individual Servlet and JSP requests Opilony  C'ass members
= Reduces both load and response time . et
ltem ...
= Performance gains with: NS Recont (NS

Footer Information

» Define rules based on Servlet, URI, request/session variables, etc.
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WebSphere’s implementation of caching is called DynaCache. Caching entire pages is

relatively easy, caching portions of a page is trickier.

Not done programmatically, all done through XML files. Makes it easier to do fine grained

tuning on your application without having to change the application code.

Rules based, determines how long and when items will cached.
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What’s New?

= WebSphere V5.0 can cache
» Servlets
» JSPs
» Java objects
» Commands
» Server-side web services

= V5.1.1 seeks to improve performance of JAX-RPC
clients running within the Application Server by
adding support for Dynacache to the Web Services
client

e,
RS
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Websphere 5.0 and 5.1 already contained capability to cache certain resources. 5.1.1
and 6.0 are adding the capability to apply a cache when WebSphere is running the client
application.
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Client Caching

= Increases the performance of Web Services clients
by caching responses from remote Web Services

» Once a response is cached, subsequent calls to the
same Web Service with the same set of request
parameters could be responded from cache

= Provided as a JAX-RPC handler that operates on a
proxy server
» Based on the policy specified in the cachespec.xml file

' @R -
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Cache JAX-RPC handler needs to identify a cache policy based on the target web service.
Once a policy is found, all the cache id rules specified in the policy will be evaluated one
by one until a valid rule is detected.

Once a response is returned from a remote Web service, the response is saved in the
client cache on the application server. Any identical requests that are made to the same
remote Web service are then responded to from the cache for a specified period of time.
The Web services client cache relies primarily on time-based invalidations because the
target web service may be outside of your enterprise network and unaware of your client
caching. Therefore, you can specify the amount of time in the cache and the rules to build
cache entry IDs in the cache in your client application.
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Scenarios

= Advantages of using cache in an Enterprise
environment

= Split-Tier setup
» Both client and server running WAS
» Using a Reverse Proxy Server
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External Content Provider Scenario no Cache

SOAP
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In this example the service provider is on the internet. Without caching all calls must
travel over the internet. Thus calls to the service can be expensive. Depending on how
many repetitive calls are being made, the performance cost could be very high.
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External Content Provider Scenario with Cache

Client Cache
Handler

SOAP
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In this example we build upon the last example by add a client side cache. The cache will
be checked before calling the remote service. This can result in significant performance
increase, by preventing unnecessary calls to the service provider.
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Split Tier Scenario

RPS

Server Side
Cache

SOAP

Dynamic
Cache

u'Web Services Client Cache © 2004 IBM Corporation

This type of caching is very beneficial in a Reverse Proxy scenario where a Web Services
Gateway could respond to requests from cache instead of invoking backend services.

This shows the already provided provider side cache capability. Which helps improve
performance by checking a cache on the target server. This will result in a performance
increase, as objects may not need to be instantiated. Requests must sill pass through the
RPS to the service provider however.
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Split Tier Scenario with Cache

RPS

Client Cache Server Side
Handler Cache

SOAP

Dynamic
Cache
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We can increase performance further by providing a second cache within the RPS. This
cache will be checked before a call is made to the actual server provider allowing for the
request to be fulfilled from cache. This type of cache can provide a greater performance
increase for certain scenarios, and is compatible with a provider side cache as well.
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Architecture / Big-Picture
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Architecture: Big Picture

JAX-RPC
Runtime

SOAP
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Within the JVM the JAX-RPC runtime has a hook to the caching service. When a client
request comes into the RPC runtime, it is intercepted by the cache handler that checks
the cache based on rules found in the cache config XML file. If it doesn’t find the
information in the Cache, then it will either call the web service within the same
WebSphere server, or forward the call on to the target service located elsewhere. The
Web Service can be local or remote to this server. The result would be placed in the
cache before being returned to the client.

The JAX-RPC Cache handler needs to identify a cache policy based on the target web
service. Once a policy is found, all the cache id rules specified in the policy will be
evaluated one by one until a valid rule is detected.
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JAX-RPC Cache Handler: Details

= Request
handleRequest()

CHE

= |s it Cacheable?
» No: do not cache
» Yes: check cache

E_RESPONSE

= Does it exist in
Cache?
» No: populate cache

» Yes: set response
Populate Cache
= Response

handleResponse()
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Web services client caching is provided as a JAX-RPC cache handler. In the
handleRequest() method, cache config manager is searched for a cache policy based on
the target endpoint address specified in the request. Request is not cacheable if a
matching cache policy is not found. If a matching policy is found, all the cache id rules in
that policy are executed one by one until a valid rule is identified. Result of the first valid
cache rule will be the cache key for lookup. If this lookup ends in a cache miss, a property
is added to the handler chain’s message context to cache the response in
handleResponse() method. If this lookup ends in a cache hit, the value from the cache is
set as the response and the rest of the request handle chain is blocked. If a SOAP fault is
returned, the response is not cached. Else it will be cached in handleResponse() method
using the cache key specified in the message context.
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Web Services Gateway
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This shows how the Cache Handler fits within the Web Services Gateway architecture.
With the gateway functioning as an RPS. Cache handlers operate like any other JAX-
RPC handler installed into the Gateway.
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Enabling JAX-RPC Cache

= JAX-RPC caching is enabled if Dynamic cache
Service is enabled.

= Configure caching policy in cachespec.xml
» New type of config entry “JAXRPCClient”
» Supporting new types “part” and “operation”

= The cachespec.xml file is found inside the WEB-
INF directory of a Web module.

» Can place a global cachespec.xml file in the application
server properties directory

» Or place the cache configuration file with the deployment
module - Recommended

F OBRS -
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Example
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Cachespec.xml and Cache Ids

= Cache IDs are used to reference entries in the
cache

= Cache id from SOAP header entries
» Best performance

= Cache id from SOAP envelope
» Hash code

= Cache id from SOAP Body
» Operation and Part
» Allows highest level of granularity

; @EA] -
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There are several ways to specify the way information gets cached. Particularly in the
creation of cache ID’s which are used by the WebSphere server to store and identify the
values stored in cache. WebSphere can create the cache |d a number of ways. From the
SOAP header, this is best from a performance perspective, as the body of the SOAP
message doesn’t need to be parsed in order to determine if the message is in the cache,
but this is fairly course grained. The other options allows finer granularity and control over
what is cached.
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Sample WSDL

<definitions targetNamespace= >
<message name="getQuoteRequest">
<part name="symbol" type="xsd:string"/>
</message>

<binding name="SoapBinding" type="tns:GetQuote">
<soap:binding style="rpc" transport="http://schemas.xmlsoap.org/soap/http"/>
<operation name="getQuote">
<soap:operation soapAction=""/>
<input name="getQuoteRequest">

<soap:body namespace="http://TradeSample.com/" use="encoded"
encodingStyle="http://schemas.xmisoap.org/soap/encoding/"/>

</input>
</operation>
</binding>
<service name="GetQuoteService">
<port binding="tns:SoapBinding" name="SoapPort">
<soap:address location="http://TradeSample.com:9080/service/getquote"/>
</port>
</service>

</definitions>

Web Services Client Cache

© 2004 IBM Corporation

Here we see portions of an example WSDL for a stock quote service. It contains a
method for getQuote, which requires a parameter ‘symbol’ which would be the stock name
like IBM. The various bolded areas are information you would need for cache ID’s
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Sample SOAP Request

POST /wsgwsoap1/soaprpcrouther HTTP/1.1

<?xml version="1.0" encoding="UTF-8"7>
<soapenv:Envelope ...>
<soapenv:Header>
<getQuote soapenv:actor="com.ibm.websphere.cache">
IBM
</getQuote>
</soapenv:Header>
<soapenv:Body ... >
<getQuote xmins="urn:ibmwsgw#GetQuoteSample">
<symbol xsi:type="xsd:string">IBM</symbol>
</getQuote>
</soapenv:Body>
</soapenv:Envelope>

“Web Services Client Cache

© 2004 IBM Corporation

This is a simplified SOAP request, for the example stock quote service. Showing the
SOAP envelope and header as well as the parameters for the service. With the actor for
the value stored in the cache being IBM. And the SOAP body with the getQuoteSample

information and the string attribute IBM.
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Cache ID from SOAP Header

<cache>

<cache-entry>
<class>JAXRPCClient</class>
<name>http://TradeSample.com:9080/service/getquote</name>
<cache-id>

<component id="getQuote" type="SOAPHeaderEntry"/>

</cache-id>

</cache-entry>

</cache>

= Cache ID is
http://TradeSample.com:9080/service/getWQuote:getQuote=IBM
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With this example of a cache entry using the SOAP header to create the cache id, we see
the cache entry class is JAXRPCClient. The name is the tradesample service getquote
binding. The cache id generated from this is shown on the bottom. So from this cache
entry example you would cache a response to the getQuote method for IBM.
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Cache ID from SOAP Envelope

<cache>

<cache-entry>
<class>JAXRPCClient</class>
<name>http://TradeSample.com:9080/service/getquote</name>
<cache-id>
<component id="hash" type="SOAPEnvelope"/>
<timeout>60</timeout>
</cache-id>
</cache-entry>

</cache>
Cache ID is

http://TradeSample.com:9080/service/getquote:Hash=<xxxHashSoapEnvelope>
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This is an example of getting the information from the SOAP envelope. This performs
slightly worse then the SOAP header example, as it requires some parsing of the SOAP
message to retrieve this information. The name is the SOAP port coming in, and we are
saying we want a hash on the SOAP envelope. As we see in our id value that is created
containing the hash for the soap envelope.
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Cache ID from SOAP Body

<cache>
<cache-entry>
<class>JAXRPCClient</class>
<name>http://TradeSample.com:9080/service/getquote</name>
<cache-id>
<component id="" type="operation">
<value>http://TradeSample.com/:getQuote</value>
</component>
<component id="symbol" type="part"/>
</cache-id>
</cache-entry>

</cache>
= Cache ID is

http://TradeSample.com:9080/service/getquote:operation=http://TradeSample.com/:getQuote/symbol=IBM
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This is an example showing how to create a cache id from the SOAP body. This method
allows the greatest control in selecting what is cached, but also requires the largest
performance penalty as the entire XML message must be parsed by the cache to retrieve
this information. This would allow you to cache certain portions of an XML message that
will be common across multiple service requests.
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Summary
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Summary

= Introduced enhancements to Dynacache in V5.1.1

= Discussed
» Performance benefits
» Architecture
» Example of caching a Web Service
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