Search Engine Service
Search engines are powerful tools that have various applications beyond internet browsing.  Open source engines such as Lucene make it easier to integrate searching capabilities into any system.  This submission contains two Custom Java Services (an Index Builder service and a Query service).  They work together: one processes files and incrementally builds/updates an index, the other queries that index and returns a list of search results as an XML document.  While this submission does not include any front end components, the following is the actual screen from an application that utilizes the services from this submission (with minor modifications).  
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The index builder service indexes any file that appears on its entry endpoint.  In this demo (to keep thing simple), a FilePickup is used to pickup files form a /tmp/docs directory and send them to the index builder.  In a complete application, there can be many modules (implemented as both custom services or standalone clients) that discover files to be indexed and send them to the index builder.  Typically, such components are called spiders and they follow the links on the World Wide Web locating and indexing documents.  However, several other types of spiders can be built:  

· File system spider that recursively traverses a directory and sends all files it encounters to the index builder 

· E-mail spider that reads attachments from every incoming message and sends the to the index builder

· A database record spider that queries the database for records containing long text fields 

· Many more
Basically, any program that can locate documents and can post messages to a JMS destination can become a spider and contribute files to an index.  Placing these spiders close to key public sources of information in the company or department creates a single point of access to all documents.  Almost every organization has a wealth of useful information that few people know about and can locate.  This service makes that information searchable putting it right at the employee’s fingertips.  
Installing the Search Engine Services    
· This document assumes that the custom service and related projects were imported into the Sonic Workbench
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Click Next and follow instructions to import the project
Upload the IndexBuilder and the QueryService 
· The following custom services need to be uploaded by double clicking on the *.esbstyp file and clicking the “Upload the Java Service to the Sonic Domain and create a default instance” button:

SearchEngine Project (in src\com\democompany\search\index\builder\customj)

· IndexBuilderServiceType.esbstyp 
· QueryServiceType.esbstyp 
Double click on the esbstyp file and click Upload
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The system will respond with the following screen
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Click OK
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Click Yes 
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Click No (the container can be restarted later)

Repeat the steps above for QueryService 
The services should now be visible on the Configure tab of the Management Console under the Services branch
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The endpoints are also automatically added
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Create a new instance of the file pickup service called IndexServiceTestFeeder
· On the Configure tab, expand the Services branch 

· Select the File Pickup Service under the Services branch

· Click “New”
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· Enter IndexServiceTestFeeder in the Service Name field
· Leave entry point blank

· Set Exit Endpoint to the Entry Endpoint of the IndexBuilder Service (IndexBuilderServiceInstance.Entry)
· Set fault and reject message endpoints to dev.Fault and dev.RME respectively

· Set the path of the configuration document to sonicfs:///workspace/SearchEngine/config/IndexServiceTestFeeder.pickup
· Change the Polling Interval to 1 second

The screen should look like the following
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· Click Apply

· Add IndexServiceTestFeeder to the dev_ESBTest container
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· Click New

· Select IndexFileTestFeeder
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· Click OK
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· Click Apply

The setup will consist of two tasks:

· Add required JARs to the classpath of the ESB (XQ) container

· Restart the dev_ESBTest runtime (MQ) container

Add Required JARs to the Classpath

On Configure tab, expand the ESB Containers collection, right click the dev_ESBTest ESB container where the service is deployed and click Properties
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The system will respond with the following screen 
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Switch to the Resources tab 

The only entry that will initially be there is the custom-services-classes.jar of the SearchEngine projects
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Click Add

The system will respond with the following screen
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Click … button

Select ALL jars from workspace/SearchEngine/external
DO NOT select any jars from workspace/SearchEngine/sonic-lib (they are provided only for building convenience, at run time they are already available by default)
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Click OK
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Click OK
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Click OK

Restart the dev_ESBTest Runtime (MQ) Container or start it if it is down.  
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At this point, the setup should be complete and the project should be ready for testing
Testing
Index Some Files
· Make sure that the dev_ESBTest container is running, IndexServiceTestFeeder, IndexBuilderService, and QueryService are deployed

· Select the docs folder in the SearchEngine project

· Copy the entire folder  
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· Paste the folder to c:/tmp directory where the IndexServiceTestFeeder FilePickup is configured to look
· The c:/tmp/docs folder should now contain four documents (you probably will not see them because they will be immediately picked up by the FilePickup and deleted)
· Declaration of Independence.txt
· Franklin Delano Roosevelt First Inaugural Address.pdf
· The Gettysburg Address.doc 

· We Choose to Go to the Moon.html

Different file types were used to test the indexer’s ability to index documents of various types.  It was important to test because indexing word documents, pdf files, HTML, and other formats is not a default feature of Lucene.  These documents must be converted to plain text before they are indexed which is accomplished by TextExtractor objects.  
Testing the Query Service

· Using the JMS Test client, connect to the admin broker.
· Create a topic session

· Create a publisher for the “QueryServiceInstance.Entry” topic
· Create a subscriber for the “Result’ topic

· Select the publisher, switch to the Header tab, and set the value of the JMSReplyTo header to “Result” (that will make the query service reply to the Result topic which we already created a subscriber for)
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Switch to the Body tab, type the query, and click Send
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The query syntax is very rich and it would take hundreds of test cases to test all capabilities.  The following is just a handful of examples:

Test 1

Simple search using a single word
Input:

Moon
Output:
“We Choose to Go to the Moon” speech is returned with a reasonable high relevance of 68 because it is the only document with the word “moon” in it and it is in the title.
<?xml version="1.0" encoding="UTF-8"?>

<search-result-collection>

<searchResult>

<relevance>68</relevance>

<title>We Choose to Go to the Moon</title>

<path>C:\tmp\docs\We Choose to Go to the Moon.html</path>

</searchResult>

</search-result-collection>
Test 2
Simple search using a multiple words

Input:

Go to the Moon

Output:

“We Choose to Go to the Moon” speech is returned with a very high relevance of 96 because it is the only document with the word “moon” in it and the word go is also in the title as well as in the content.  Words “to” and “the” are ignored.  
<?xml version="1.0" encoding="UTF-8"?>

<search-result-collection>

<searchResult>

<relevance>96</relevance>  
<title>We Choose to Go to the Moon</title>  
<path>C:\tmp\docs\We Choose to Go to the Moon.html</path>

</searchResult>

</search-result-collection>
Test 3
Multiple matches with one more relevant than the other

Input:
inaugural address
Output:

<?xml version="1.0" encoding="UTF-8"?>
<search-result-collection>
<searchResult>
<relevance>67</relevance>
<title>Franklin Delano Roosevelt First Inaugural Address</title>
<path>C:\tmp\docs\Franklin Delano Roosevelt First Inaugural Address.pdf</path>
</searchResult>
<searchResult>
<relevance>19</relevance>
<title>The Gettysburg Address</title>
<path>C:\tmp\docs\The Gettysburg Address.doc</path>
</searchResult>
</search-result-collection>
Both “Franklin Delano Roosevelt First Inaugural Address” and “The Gettysburg Address” contain the word address but the first document contains the word inaugural as well which explains a much higher score.  

Test 4
Test FuzzyQuery capability.  This feature allows using a “~” character after a word and a similarity value from 0.0 to 1.0 to specify how similar the match has to be in order to be included in a search result list

Input:

Rooseve~0.7
Output:

<?xml version="1.0" encoding="UTF-8"?>

<search-result-collection>

<searchResult>

<relevance>52</relevance>

<title>Franklin Delano Roosevelt First Inaugural Address</title>

<path>C:\tmp\docs\Franklin Delano Roosevelt First Inaugural Address.pdf</path>

</searchResult>

</search-result-collection>

The word “Roosevelt” is reasonably similar to the word “Rooseve” and it is in the title so the relevance is reasonably high 

