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1 Executive Summary

1.1 Problem Description and Purpose

Bench researchers and clinicians who wish to search data, available through various caBIG® applications on caGrid, are using the following 

· caGrid portal (http://cagrid-portal.nci.nih.gov/) which supports querying single class by building queries based on domain models. 

· Relying on applications developed for that particular service
.
· Applications like caB2B thick client (http://cab2b.wustl.edu), which are fully metadata driven and can query any caGrid service present / coming in future. However, caB2B users need to understand the object model of various applications and it is desktop based.

· Command line clients generated with the service
. 

In all of the above solutions, end users need help of a bioinformatician to aggregate the available data. There is a definite need of understanding the object model of applications and training on use of the available data aggregation tools is required for the end users.  


The purpose of cancer Bench to Bedside (caB2B) web application is to provide a extremely user friendly user interface (UI) where bench researchers and clinicians will be able to search and aggregate data without getting into intricacies of- 

· How these applications are implemented?

· What technology is used?

· How the data is stored?

· How the data is transferred over the wire and within the application?

· What are the classes and attributes in the object model of various applications?

caB2B web application would help simplify the grid terminologies for the end user. A user with no or a little knowledge of the caGrid would be able to use the application with no training at all. caB2B thick client will be recommended for advanced users who want to execute complex queries and have knowledge of domain models. caB2B thick client users can also create virtual experiments using search results, view results in specific visualizers or pass it to an analytical service.

1.2 Scope

caB2B web application will allow users to query for data available in various caBIG®  applications as caGrid data services.  User will be able to query-

1) Various instances of any application. E.g. microarray data available through caArray hosted at multiple institutions or biospecimen data hosted in caTissue at multiple institutions.

2) Queries across different applications e.g. queries across particular instance of caArray and caTissue.

3) Different versions of the same application e.g. caTissue Core v1.2 and caTissue Suite v1.1.

To simplify it further caB2B web application will allow users to perform keyword search or use highly relevant parameterized queries to efficiently search the data of their interest. User will view the results and have an option to download the results locally by exporting them into different formats. The user will have an ability to specify the services (different instances of an application) to query. caB2B web application would be helpful in querying biospecimen data, microarray data, image data etc.

Short description of the caB2B web application functionalities are listed below.

Authentication: caB2B web application will allow any user with a production caGrid account to log in.  Users with production caGrid account 
can access both public and their private data. Users, who do not have a production grid account and only want to access publicly available data, should be able to login and query using caB2B web application
.
Search: To simplify the use, caB2B web application will allow users to perform keyword search or use highly relevant parameterized queries to efficiently search the data of their interest.
Support queries to any caGrid data service: The applications will allow user to execute queries to any available grid data service. To hide technical information like model name, class name etc. from the user, application will show user friendly names, like caArray can be displayed as “Microarray data”.
Saved searches for various applications: A caGrid user acting as administrator, will save widely used searches so that they will be readily available to other users. Ability for each user to save a search can also be supported. When user clicks on any of the saved searches, a page with all the available attributes on which a limit can be added would be shown. User can choose to put conditions on one or more attributes to narrow down the search. 

Which instance of an application to query: User should be able to select and save the service instances he / she wants to query. Service instances will be identified by institution / cancer center name. 
Result view: – Data retrieved from various instances of a grid application would be displayed to the user in the form of a spreadsheet. If the data is collected from different classes, it should be presented to the user in the form of a spreadsheet by transforming it before displaying it to user. For more details refer to requirement document. User can export the results in various formats like CSV, PDF etc.
Support searches which get data from different applications at the same time based on semantic joins - To fetch the bio-specimen data along with the microarray data user needs to create a query with classes from both the caArray and caTissue models.
1.3 Measurable Business Results 

The success of caB2B web client can be measured by 

1. Counting actual number of its installations in case of number of installations OR the number of visits on to the caB2B web application in case of single production server. 

2. Feedback from user community collected in the form of questionnaire. Initial requirements for caB2B web client were gathered by interaction with end users. End users will be closely involved during the development cycle.  End user feedback will be obtained to assess the success of caB2B web application.
3. Number of caGrid services which are invoked from the application.

2 Business Storyboards

Following story board will be addressed in the caB2B web client.
	Id 
	1

	Name 
	caGrid based authentication to access private data 

	Description
	User wants to access his / her private data available via a secure grid service. For example, querying caTissue for bio specimen along with patient data.

	Prerequisites
	User obtains valid grid production grid credentials to sign in into caB2B web client.

	Outcomes
	1. User should be authenticated against caGrid trust fabric.

2. User should be able to access the private data.

	Notes 
	Need to use caGrid authentication APIs


	Id 
	2

	Name 
	Allow non-caGrid users to access public data.

	Description
	Any user who does not has a caGrid account and wants to access public data available on caGrid, should be able to do so. For example, querying caArray to get public microarray data

	Prerequisites
	None

	Outcomes
	User should be able to access the public data.

	Notes 
	


	Id 
	3

	Name 
	Result view 

	Description
	Results obtained from caGrid services, should be shown in simple spreadsheet view with the ability to sort, export and group by hosting centers. 

	Prerequisites
	1. User logs into application.

2. Desired instances on the grid are available for query.
3. User is able to configure the service instances he/she wants to query.

	Outcomes
	1. User obtains the desired data.

2. The data is presented in the form of a spread sheet.

3. User is able to export the spread sheet and save locally.

4. User obtains the contact information for the hosting institution.

	Notes 
	Complex transformations might be required if the results are coming in the form of objects of different classes, to show it as a spreadsheet.


	Id
	4

	Name 
	User to specify where to search for. 

	Description
	User will have the option to define the instances where his / her search should be executed.  User should be able to save his / her preferences.

	Prerequisites
	User has selected desired application / data i.e microarray data, biospecimen data etc.

	Outcomes
	1. List of all available instances for selected application will be shown.
2. User can select/deselect one or more and save his / her preferences.
3. For future activities, these preferences should be used

	Notes 
	


	Id
	5

	Name 
	Search functionality

	Description
	To simplify the use, caB2B web application will allow users to perform keyword search or use highly relevant parameterized queries to efficiently search the data of their interest.

	Prerequisites
	For selected application one / more highly relevant parameterized queries should be available.

	Outcomes
	Just by entering one or more terms, user will be presented with a variety of data matching the term, in the form of multiple spreadsheet tables.

	Notes 
	


	Id 
	6

	Name 
	Searches spanning across multiple caGrid applications. For example biospecimen (caTissue) with microarray data (caArray) queries 

	Description
	User should be able retrieve related data from multiple applications by specifying conditions on one application and getting the relevant results retrieved by querying other applications. For example, user wants to query for biospecimens available in a particular instance of caTissue that have microarray data available in caArray.

	Prerequisites
	1. User obtains valid production grid credentials to sign in into caB2B web client.

2. Desired caTissue and caArray instance on the grid are available for query.

3. caB2B administrator has created the appropriate intermodel join 

4. User is able to configure the service instances he/she wants to query.

	Outcomes
	1. User obtains the desired data.

2. The data is presented in the form of a spread sheet.

3. User is able to export the spread sheet and save locally.

4. User obtains the contact information for the hosting institution.

	Notes 
	


3 Implementation Considerations
3.1 Assumptions and Dependencies

1. Queries available in caB2B web application will be saved using the caB2B thick client
. 
2. Operator between individual conditions will always be AND
.
3. There is a caGrid limitation that query fired on multiple instances of the same application doesn’t yield any result even if only one of the service is down. Application should get rid of this limitation by firing the query on each of the instances one by one. Application can then display whatever results it received along with the information about the failed service instances.
4. Implementation of the functionality of executing a query on different versions of same application (caTissue core, caTissue suite etc), that can be fired for all the instances that user wants, may give exceptions during query execution.  If the exception is received from execution of such query and is other than “service not available” then we will report to user with message that a probable cause could be conflicts between the model that was used to create the query and model which is supported by the service in question.  Long term solution will be the ability of caB2B administrative module to create categories across different models/versions of the same application.

5. There were improvements in the caArray v2.1 model compared to v2.0 due to which a lot of data which was earlier inaccessible can be queried now. So for the caB2B web application the model for caArray is 2.1 is loaded into the database to access both v2
.1 and v2.0 services.
3.2 Risks and Issues

These issues won’t prevent the implementation, but will affect development progress and effective implementation of a solution.
1. Permissible values for Type attribute of Tissue Specimen- There was some problem due to which the CDE for “type” attribute of Tissue Specimen was not generated for caTissuecore v1.2 model. As this attribute is not present in the caDSR model, hence it is not visible in the caB2B UI and therefore cannot be set as a parameter in the query for finding tissue specimens.
2. Version for caArray v2.1 is not correct in the model metadata- The metadata for some of the caArray v2.1 services is shown as v2.0. Because of this although there are v2.1 instances but when we try to fetch the service instances for it no instances are returned. A possible work around is to load the caArray 2.1 model and configure all the service instances irrespective of 2.0 or 2.1 version from the backend. The model metadata has been corrected for caArray v2.2 release.
3. Data from Outgoing associations would not be available: Due to a caGrid limitation that if association is from class A--> class B, then you can not get B by putting condition on A. Due to this, in query, if there is any class which only has an outgoing association to the root class then the data would not be fetched for that particular class. For example, in the query where tissue specimen is associated to specimen characteristics the data for specimen characteristics would not be visible in the results.

4. Problem fetching caTissue Core v1.2 model instances- The model name for nearly all of the caTissue Core v1.2 services has been registered as SingleClassProject. Due to this when the service instances for caTissue Core v1.2 are fetched then all of the instances are not returned from index service. A possible workaround is to configure all the services of caTissue Core v1.2 by directly adding the service URLs to the database.
5.  caTissue Suite v1.1 model is not present in caDSR-  Domain model for the caGrid service released in caTissue Suite 1v.1 is not available in caDSR. Due to this, the model will not be shown in load model feature of caB2B Administration module. Model for caTissue Suite 1.0 is present in caDSR but no service instance is available for this model
.
�What does this mean?  Example?


�Do we list LSDB or is no one using it?


�A Dorian account is only one of the accepted IDPs for the production grid.  Are we going to address NCI LDAP or other IDPs?


�Replace with “should be able to use the caB2B web application without logging in”


�Does this mean that the  “canned queries” are first created by someone else using the thick client?


�This may not work for the “simple search” ala LSDB.  Example, I want to find the term “glioblastoma” in either the description or the title field.


�Generally speaking, how do we hndle cases like caArray 2.1 and Tissue Suite 1.1 where the model is not available?  Is bulk loading via SQL the best answer?


�These are good tactical risks, but there are much bigger strategic risks that need to be covered here:


Performance: This tool may well be unusable if we can’t improve upon the FQP performance


Requirements: We don’t have a full understanding of the use cases from the end user community that show how B2B will be used.  We are mitigating this though.


Holes in the discovery/model loading mechanism: As referenced above, right now caArray 2.1, caTissue Suite 1.1, and caTissue Core 1.2 all do not work out of the box.  Is this going to multiply as we start working with other products>?
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