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1. Overview
The cancer Biomedical Informatics Grid, or caBIG™, is a voluntary virtual informatics infrastructure that connects data, research tools, scientists, and organizations to leverage their combined strengths and expertise in an open environment with common standards and shared tools. The current test bed architecture of caBIG™, is dubbed caGrid. The software embodiment and corresponding documentation of this architecture constitute the caGrid 1.2 release. 

This User Guide addresses the EVS Grid Service (version 4.1), from the perspective of a client application developer looking to interface with the referenced analytical grid service.  
NOTE:  The current version of the EVS Grid Service is 4.1 and it interfaces with the EVS API 4.1.  The previous version of the EVS Grid Service is version 1.0 and it was bundled as part of caGrid.   The EVS Grid Service 4.1 is no longer bundled and deployed with caGrid but, as a standalone entity.   

2. Release  History

	Version Number
	Date 
	Description

	1.0
	
	· Original release of the EVS Grid Service.  Interfaced with caCORE/EVS 3.1.

	4.1
	June 27, 2008
	· Follow-on release of EVS Grid Service which interfaces with EVS API 4.1 (based on the EVS 3.2 OM).

	4.1
	Oct 2, 2008
	· Additional formatting. Added Error handling section.


3. EVS Grid Service Summary
The following table summarizes the operations available through the EVS Analytical Grid Service.  Each of the operations is also defined in detail below.  The grid analytical service and related operations are viewable via the caGrid Portal (http://cagrid-portal.nci.nih.gov).   
	Name of the Operation
	Comments
	Inputs For the Operation
	Returned Information from the Operation

	getServiceVersion
	Returns current service version information including version of EVS API used.
	No Input
	String 

	searchDescLogicConcept
	Searches a valid Vocabulary such as NCI Thesaurus and returns Description Logic concepts that meet the search criteria
	The EVSDescLogicConceptSearchParams will contain Vocabulary Name, the search term and the maximum limit of returned objects
	Array of DescLogicConcept objects

	searchMetaThesaurus
	Searches NCI meta thesaurus and returns Meta Thesaurus information that meet the search criteria
	The EVSMetaThesaurusSearchParams will contain the search term, the CUI, source, short response, score and the maximum number of returned objects
	Array of MetaThesaurusConcept objects

	getHistoryRecords
	Searches a valid vocabulary in NCI thesaurus for history information
	The EVSHistoryRecordsSearchParams will contain vocabulary name and the concept code for which the history information is searched
	Array of HistoryRecord objects

	getVocabularyNames
	Returns all the vocabularies present in the Description Logic
	No Input
	Array of DescLogicConceptVocabularyName objects

	getMetaSources
	Used to obtain Meta thesaurus sources
	No Input
	Array of Source objects


4.1  getServiceVersion

	getServiceVersion()

	Description: 
	Return service version

	Input:
	None

	Output: 
	org.2001.XMLSchema.String

	Exception:
	None

	Implementation Details:
	Return constant string containing version information.


4.2 getMetaSources

	getMetaSources()

	Description: 
	This method will return an array of gov.nih.nci.evs.domain.Source objects that are published by the EVS API service.

	Input:
	None

	Output: 
	gov.nih.nci.evs.domain.Source[]

	Exception:
	RemoteException

	Implementation Details:
	The API will use the EVS API to query the EVS service as follows:

Step 1: Connect to the EVS API service running at NCICB

EVSApplicationService appService = 
      (EVSApplicationService) ApplicationServiceProvider.getApplicationService();

Step 2: Build a gov.nih.nci.evs.query.EVSQueryImpl object and set the operation as “getMetaSources” as follows:

EVSQuery metaSearch = new EVSQueryImpl();

metaSearch.getMetaSources();

Step 3: Invoke the EVS API search method as follows:

metaResults = appService.evsSearch(metaSearch);




4.3 getVocabularyNames

	getVocabularyNames()

	Description: 
	This method will return an array of gov.nih.nci.cagrid.evs.service.DescLogicConceptVocabularyName objects that contain the vocabulary names that are supported by the EVS API service. 

	Input:
	None

	Output: 
	gov.nih.nci.cagrid.evs.service.DescLogicConceptVocabularyName []

	Exception:
	RemoteException

	Implementation Details:
	The API will use the EVS API to query the EVS service as follows:

Step 1: Connect to the EVS API service running at NCICB

EVSApplicationService appService = 
      (EVSApplicationService) ApplicationServiceProvider.getApplicationService();

Step 2: Build a gov.nih.nci.evs.query.EVSQueryImpl object and set the operation as “getVocabularyNames” as follows:

EVSQuery evsSearch = new EVSQueryImpl();

 evsSearch.getVocabularyNames();

Step 3: Invoke the EVS API search method as follows:

evsResults = appService.evsSearch(evsSearch);




4.4 searchDescLogicConcept
	searchDescLogicConcept()

	Description: 
	This method will return an array of gov.nih.nci.evs.domain.DescLogicConcept objects that are published by the EVS API service. 

The API will take following input: valid vocabulary name (present in the list from the getVocabularyNames ), a valid search term that either corresponds to the concept “name” or concept “code” and return the appropriate array of gov.nih.nci.evs.domain.DescLogicConcept objects. All the “associated” objects and attributes corresponding to the EVS API information model can be navigated, except for the following:

1. Instances of gov.nih.nci.evs.domain.EdgeProperties are not populated currently by the EVS API service. These objects are used to specify relationship between a concept and its immediate parent when a DefaultMutableTree is generated. And, the EVS API service does NOT produce a Tree.

2. Instances of gov.nih.nci.evs.domain.Qualifier are not populated by the EVS API service.

3. Instances of gov.nih.nci.evs.domain.TreeNode are not populated by the EVS API service.



	Input:
	gov.nih.nci.cagrid.evs.service.EVSDescLogicConceptSearchParams

	Output: 
	gov.nih.nci.evs.domain.DescLogicConcept[]

	Exception:
	RemoteException

InvalidInputExceptionType

	Implementation Details:
	The API will use the EVS API to query the EVS service as follows:

Step 1: Connect to the EVS API service running at NCICB

EVSApplicationService appService =
       (EVSApplicationService) ApplicationServiceProvider.getApplicationService();

Step 2a: Determine if the search term set in the input (EVSDescLogicConceptSearchParams.searchTerm) is a concept code or a name. 

Step 2b: If the search term is a “concept code”, then build a gov.nih.nci.evs.query.EVSQueryImpl object and set the operation as “getDescLogicConceptNameByCode” as follows:

EVSQuery evsSearch = new EVSQueryImpl();

evsSearch.getDescLogicConceptNameByCode
           (EVSDescLogicConceptSearchParams.getVocabularyName(),

            EVSDescLogicConceptSearchParams.getSearchTerm() );

Step 2c: If the search term is a “concept name”, then build a gov.nih.nci.evs.query.EVSQueryImpl object and set the operation as “searchDescLogicConcepts” as follows:

EVSQuery evsSearch = new EVSQueryImpl();

evsSearch. searchDescLogicConcepts      

           (EVSDescLogicConceptSearchParams.getVocabularyName(),

            EVSDescLogicConceptSearchParams.getSearchTerm() );

Step 3: Invoke the EVS API search method as follows:

Results = (List)appService.evsSearch(evsSearch);

Note:

The search term is a “concept code”, then the result from Step 3 is the “name” corresponding to the concept code. This “name” is then used to call Step 2c and Step 3 again to obtain the results.



	Known bugs
	EVS Grid Service verifies inputted vocabulary names against the list of valid “formal names” and thus throws an error when a “local name” is used. So for example, using the local name “NCI_Thesaurus” in lieu of the formal name “NCI Thesaurus” throws an exception.

Work around is to use the “formal” name.

This bug will be fixed in a future release.




3.5 getHistoryRecords

	getHistoryRecords

	Description: 
	This method will return an array of gov.nih.nci.evs.domain.HistoryRecord objects that are published by the EVS API service.

The API will take following input: valid vocabulary name (present in the list from the getVocabularyNames ) and a valid concept “code” and return the appropriate array of gov.nih.nci.evs.domain.HistoryRecord objects. All the “associated” objects and attributes corresponding to the EVS API information model can be navigated.



	Input:
	gov.nih.nci.cagrid.evs.service.EVSHistoryRecordsSearchParams

	Output: 
	gov.nih.nci.evs.domain.HistoryRecord[]

	Exception:
	RemoteException

InvalidInputExceptionType

	Implementation Details:
	The API will use the EVS API to query the EVS service as follows:

Step 1: Connect to the EVS API service running at NCICB

EVSApplicationService appService = 
      (EVSApplicationService) ApplicationServiceProvider.getApplicationService();

Step 2: Build a gov.nih.nci.evs.query.EVSQueryImpl object and set the operation as “getVocabularyNames” as follows:

EVSQuery evsSearch = new EVSQueryImpl();

 evsSearch.getHistoryRecords(EVSHistoryRecordsSearchParams.getVocabularyName(),

                                               EVSHistoryRecordsSearchParams.getConceptCode());

Step 3: Invoke the EVS API search method as follows:

Results = (List)appService.evsSearch(evsSearch);




3.6 searchMetaThesaurus
	searchMetaThesaurus

	Description: 
	This method will return an array of gov.nih.nci.evs.domain.MetaThesaurusConcept objects that are published by the EVS API service.

The API will take following input:

· Valid Meta Thesaurus source abbreviation (present in the list from the API getMetaSources.  A  value of “*” indicates that the search term will be queried against ALL available sources

· Search term refers to the concept “name” to be searched in the appropriate source or all sources as indicated above

· The appropriate settings of the tuning parameters to indicate whether the search term is a Concept Unique Identifier (CUI) or a regular search term. If the search term is a CUI, then, the search term is validated to adhere to the following restrictions:

· The CUI begins with the letter “C”

· The CUI has a maximum length of 8 characters

The API will return the appropriate array of gov.nih.nci.evs.domain. MetaThesaurusConcept objects. All the “associated” objects and attributes corresponding to the EVS API information model can be navigated.



	Input:
	gov.nih.nci.cagrid.evs.service.EVSMetaThesaurusSearchParams

	Output: 
	gov.nih.nci.evs.domain.MetaThesaurusConcept[]

	Exception:
	RemoteException

InvalidInputExceptionType

	Implementation Details:
	The API will use the EVS API to query the EVS service as follows:

Step 1: Connect to the EVS API service running at NCICB

EVSApplicationService appService = 
      (EVSApplicationService) ApplicationServiceProvider.getApplicationService();

Step 2: Build a gov.nih.nci.evs.query.EVSQueryImpl object and set the operation as “searchMetaThesaurus” as follows:

EVSQuery evsSearch = new EVSQueryImpl();

 evsSearch.searchMetaThesaurus(EVSMetaThesaurusSearchParams.getSearchTerm(),

                    EVSMetaThesaurusSearchParams.getLimit(),

                    EVSMetaThesaurusSearchParams.getSource(),

                    EVSMetaThesaurusSearchParams.isCui(),

                    EVSMetaThesaurusSearchParams.isShortResponse(),

                    EVSMetaThesaurusSearchParams.isScore());

Step 3: Invoke the EVS API search method as follows:

Results = (List)appService.evsSearch(evsSearch);




4. Usage Instructions
4.5 Service URL

The EVS Grid Service 4.1 URL is: http://evsapi.nci.nih.gov/wsrf/services/cagrid/EVSGridService41
4.6 Required Libraries

The libraries required for programmatic access to the EVS Grid Service are listed in the tables below.  The 3rd Party Software Libraries required for use of the EVS API Grid Service are listed in Table 4.1.  The NCICB software captured under the caBIG umbrella are listed in Table 4.2.

	Product
	Jars
	License
	Home Page

	Apache WS-Addressing
	addressing-1.0.jar
	addressing-1.0.LICENSE
	From Globus 4.0.2 Java Web Services Core lib directory: http://www.globus.org/toolkit/downloads/4.0.2 

Source available at http://ws.apache.org/addressing 

	Apache Axis
	axis-ant.jar
axis.jar
commons-discovery.jar
commons-logging.jar
log4j-1.2.8.jar
jaxrpc.jar
saaj.jar
wsdl4j.jar
	axis-jars.LICENSE
	http://ws.apache.org/axis

	Apache Xerces
	xercesImpl.jar
	xerces.LICENSE
	http://xerces.apache.org/xerces-j

	ASM - all purpose Java bytecode manipulation and analysis framework
	asm.jar
	http://asm.objectweb.org/license.html 
	http://asm.objectweb.org/ 

	Castor
	castor-0.9.9.jar
	http://www.castor.org/license.html 
	http://www.castor.org/index.html


	Globus Toolkit
	cog-axis.jar

cog-jglobus.jar
	http://www.globus.org/toolkit/legal/4.0/ 
	

	Bouncy Castle Crypto APIs
	jce-jdk13-125.jar
	http://www.bouncycastle.org/licence.html 
	http://www.bouncycastle.org/

	Open Permis
	wsrf_core.jar
wsrf_core_stubs.jar


	http://www.openpermis.org/BSDlicenceKent.txt 
	http://www.openpermis.org/


	Apache

WSS4J
	wss4j.jar
	http://ws.apache.org/wss4j/license.html 
	http://ws.apache.org/wss4j/ 


Table 4.1 3rd Party Libraries
	Library
	Associated JARs

	caGrid Software Libraries
	caGrid-ServiceSecurityProvider-client-1.2.jar

	
	caGrid-ServiceSecurityProvider-common-1.2.jar

	
	caGrid-ServiceSecurityProvider-stubs-1.2.jar

	
	caGrid-core-1.2.jar

	
	caGrid-metadata-common-1.2.jar

	
	caGrid-metadata-data-1.2.jar

	
	caGrid-metadata-security-1.2.jar

	
	caGrid-metadatautils-1.2.jar

	EVS API Libaries
	evsapi41-beans.jar

	
	evsapi41-framework.jar

	EVS API Grid Service Client Library
	evsgridclient41.jar

	EVS API Grid Service Stubs
	EVSGridService41-stubs.jar

	caCORE SDK Library
	sdk-client-framework.jar


Table 4.2 NCICB/caBIG Libraries 

4.7 Downloads

For your convenience, the required libraries and associated license information is available for download here:
https://gforge.nci.nih.gov/frs/?group_id=491
In order to program to the EVS API Grid Service, these libraries need to be added to your local classpath. 
4.8 Code Example

We recommend that any client application class that needs to call the EVS API Grid Service methods extend EVSGridService41ClientBase and implement EVSGridService41I.  These classes are available as part of the download in the evsgridclient41.jar.

A code and SOAP messages examples see: http://gforge.nci.nih.gov/docman/index.php?group_id=491&selected_doc_group_id=3995&language_id=1
4.9 Related Links

caGrid 1.2 Website:  https://cabig.nci.nih.gov/workspaces/Architecture/caGrid/ 

Core EVS API: http://ncicb.nci.nih.gov/NCICB/infrastructure/cacore_overview/vocabulary 
5. Error Handling
4.10 Error Connecting to EVS Grid Service

When connecting through the Java Client, java.net.ConnectException and org.apache.axis.types.URI.MalformedURIException may be thrown upon an unsuccessful attempt to connect.

A MalformedURIException is thrown in the case if a poorly-formed URL string. In this case, the exception is thrown before an attempt to connect is even made.

If the URL is well-formed, proper connection is tested. If the connection attempt fails, a ConnectException is thrown containing the reason for the failure.
Connection related errors are:
	Exception
	Message

	MalformedURIException
	No scheme found in URI

	
	unknown protocol

	UnknownHostException
	Unknown host exception

	ConnectException
	The AXIS engine could not find a target service to invoke!

	
	HttpErrorCode:404

	SAXParseException
	General XML parsing error messages.


4.11 4.2 EVSAPI Errors

EVSAPI errors will be forwarded through the Grid layer. Input parameters, along with any other EVSAPI errors will be detected on the server, not the client, and forwarded in a RemoteException. 
EVSAPI related errors are:
	Exception
	Message

	RemoteException
	Operation name could not be determined

	
	<Vocabulary> is not supported by EVS API

	
	java.lang.NumberFormatException: For input string: "?"

	
	<concept> does not follow EVSrules (either starting with C or maximum length of  8)

	
	Invalid inputs
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