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1 Introduction
caAdapter Data Transformation Service (DTS) module is a set of loose-coupled capabilities which manage data derivation algorithm (formula) and provide derivation transformation service. It includes the following service components (agents): 
· Formula manipulation service enables users to create and edit mathematical formula with graphic user interface (GUI). It describes mathematical formula with standard based Mathematical Markup Language, or MathML[1]. 

· Formula XML data service is a distributed XML data repository with functionalities of submitting, searching and retrieving formula. 
· Data derivation service generates a data value from one or more contributing data values using predefined derivation formula.

Users in the caBIG community need a user-friendly tool to create mathematical formulae for data derivation transformation, which produce desired data using raw data from data warehouse, online collection or information system. This new DTS module will extend caAdapter’s mapping and transformation capabilities with the goal of creating standards-based infrastructure tools to facilitate medical research data exchange.
2 Stakeholders
	Stakeholder
	Individuals / Teams Name
	Responsibility

	Executive/Business Representative
	Sichen Liu
Sudha Chudamani
	Approve the scope and effort; review the outcome

	Subject Matter Expert
	Eugene Wang
	Provide input regarding business processes and interaction with other system/application
Implement prototype application to demo the capability of the new service module

	Analyst
	Ki Sung Um
	Analyze business process and provide help with development of initial implementation

	Architect
	Eugene Wang
	Develop Conceptual, Logical, and Implementable specifications

	Project Team Member
	Eugene Wang
Ki Sung Um
	Develop services, implement functionalities, and prepare deployment software.


3 Business Area
The DTS module supports use cases from caBIG community and beyond to facilitate data derivation from raw data using mathematical formula. It will enable users to maintain both private and public derivation formula, reuse formula in support of knowledge sharing, and guarantee the accuracy of resulting data.  The derivation formulae will be syntactically and semantically compatible for any user or information system as long as it is conformed to the underneath MathML standard.
The DTS module implements all functionalities in the style of technology-neutral using the platform-independent model. All features will be in the platform-independent manner without compromise in technology or implementation of underneath infrastructure. They will follow caBIG
 compatible guideline in semantic and syntactic interoperability.
4 Service Description
The DTS module will provide the following functionalities:
· Ability for data analysts to create new mathematical formula for data transformation.
· Ability for data analysts to modify draft mathematical formula.
· Ability for data analysts to submit final mathematical formula to the centralized or distributed data repository.
· Ability for data analysts or information application to retrieve
 mathematical formula from the centralized or distributed data repository.
· Ability for data analysts or information application to execute mathematical formula and produce desired data using raw data, which includes input data validation, transformation and output formatting.

· Ability to maintain flexible formula XML data with centralized or distributed repository.
· Ability to deploy service in diverse deployment environments, including standalone application, web server, and SOA service agent. 
· Ability to integrate with enterprise service or information application 

· Service API implements access interface for other SOA service enabled systems.

· Integration API enables DTS module to seamlessly integrate with other application as a plug-in unit.
· Ability to customize/extend generic derivation formula for generating customized data. 
5 Service Scope

The service-oriented DTS module will package the functionalities as suite of interoperable services agents to be used within multiple separated systems from different business domains. The overall scope of this module is limited to two areas: 

· Create, manage, register, search, and retrieve derivation formula expressed with MathML[1].

· Derive data value from source data using predefined derivation formula.  

The DTS does not explicitly exclude non-caBIG utilities. It is compatible with any tools, software or information system as long as they are conformed to MathML. 
The originally proposed Domain Value Mapping and Transformation Service (DVMTS) are excluded from the scope since it is recognized that users can perform the proposed functionalities using LexEVS[2]. 
6 Service Interactions

The proposed DTS module is an open source tool and is able to integrate with other information application without limitation. 
7 Assumptions and Risks
None
8 Reference

1. Mathematical Markup Language (MathML),  http://www.w3.org/Math/

2. LexEVS and EVS APIs, https://cabig.nci.nih.gov/tools/LexEVS_API
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�Is there not a need for the ability to Delete a formula? 


�Are there any consumers of this service that are known? There must be some potential consumers, please list. 
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