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1 Introduction

The National Cancer Institute’s (NCI) Cancer Electronic Health Record, or “caEHR”, project will develop service specifications that will work in concert with existing EHR systems to address the unique needs of the ambulatory oncology community and addresses, in particular, the need for that community to work effectively within the broader research and oncology care environments.

This document describes the methods used to verify and validate that key inputs and dependencies are accurately represented within the domain analysis model (DAM) as required for the Quality Assurance aspects of the caEHR project.

This version of the document outlines the state of this Test Plan as of the end of Release 1 of the caEHR Project.

1.1 Test Approach
The domain analysis model (DAM) is an artifact that depicts the static and dynamic content of the project’s domain. It’s assumed the DAM will follow the BRIDG model and will adopt its content guidelines and style. The primary approach to test will be the traceability from contributing artifacts to accurate representation within the DAM. Assuring accurate representation could involve evaluating the delivered DAM against the BRIDG model guidelines. This includes but is not limited to class diagrams, data types, attributes, models, etc…
TBD. It needs to be determined what format the DAM will comply to.
1.1.1 Traceability
The organization and structure of caEHR artifacts should comply with TBD framework.
Contributing artifacts to the DAM are as follows.

· Use Cases

· Data Elements/Concepts

Consumers of the DAM are as follows.

· Conceptual Functional Service Specification (CFSS)

· Project Oriented Domain Information Model

· Service Platform Independent Model (PIM)
· TBD 
1.1.2 Domain Analysis Review

Evaluate artifacts for support of existing architecture and review changes as use cases are further developed, service specifications are developed, and refined models are created.

The DAM is published here and may be reviewed by any party.

The current DAM contains the following which will be reviewed for representation in the consumers of the DAM (CFSS, PIM, and ultimately PSM). The focus is on traceability and not correctness of the modeling effort.
· Activities

· Treatment Plan

· Orders

· Generic Orders

· Prescription Orders

· Requisitions

· Clinical Statements

· Clinical Statement

· Observation

· Prescription

· Problem

· Procedure

· Documents

· Generic Documents

· History & Physical

· History & Physical Sections

· Utility Classes

· Material

· Patient

· TBD

1.1.3 Component Evaluation

As per the BRIDG User’s Guide a domain analysis model (DAM) has two major components:

· A dynamic component which contains the Storyboards, Activity Diagrams, State Diagrams, Sequence Diagrams, etc. that define the various processes and dynamic behavior of the domain. NOTE:  Activity Diagrams can be productively utilized at several levels of granularity to describe business or system processes/activity flows.  In a DAM, they are most commonly used to provide a visual and more semantically robust description of domain-specific Storyboards.

· A static component which contains the Class Diagrams and Instance Diagrams which describe the concepts, attributes, and relationships of the static constructs which collectively define a domain-of-interest (e.g. data, information, roles, etc.).

The quality effort against the DAM could potentially collect pieces of each component and map it directly to the contributing artifacts.
1.2 References
The following caEHR artifacts are relevant to the creation of this document:

	Artifact Log #
	Artifact Name
	caEHR Team
	RFP Deliverable Reference
	Key inputs / Dependencies
	Expected Content

	19
	Domain Analysis Model
	Analysis
	DAM
	Use Cases, Data Elements/Concepts
	The DAM is a domain analysis Model that depicts the static and dynamic content of the project's domain - caEHR.  The DAM will include the class diagrams, activity diagrams, sequence diagrams and state diagrams.

	TBD
	BRIDG Domain Analysis Static Model Style Guide
	
	
	
	

	TBD
	BRIDG 3.0.1 User’s Guide
	
	
	
	

	TBD
	Design Test Plan
	QA
	Test plan document
	Use Cases, Data Elements/Concepts, DAM
	


For initial, high-level context, the reader is directed to the caEHR Master QA Plan document (artifact log #76), which describes testing terminology definitions and overall scope and approach to Quality Assurance on the project.
1.3 Definitions, Acronyms and Abbreviations

Domain analysis model:  The term “domain analysis model” (DAM) has at least two distinct meanings in the literature.  Consistent across both definitions (which are essentially differences in content and scope of included domain information) is the notion that a DAM is implementation independent, i.e. it restricts itself to describing the “what” of the domain-of-interest, specifically excluding any representation of the various aspects of the “how.”  This distinction results in a representation that is “domain friendly,” i.e. the terms and constructs used in a DAM can easily be understood by domain experts.  (NOTE:  A DAM is vettable by domain experts because it is expressed in terms familiar to those domain experts rather than in “techno-speak.”  The latter is the appropriate language of a design and/or implementation-specific model.  It should be noted that a single DAM can give rise to multiple design models, each a specific set of measured compromises on the original DAM semantics).  A DAM can be vetted by domain experts while simultaneously providing sufficient rigor for “downstream” design and implementation activities.  This is a critical, essential defining feature of a DAM, and results in the fact that a single DAM can give rise to N-number of compliant implementations that vary in everything from UI to persistence schema, but remain computationally semantically interoperable by virtue of their implementation of various semantic constructs of the DAM on which they are based.  As discussed in the text, the BRIDG model – itself an instance of a DAM – was begun to provide an implementation-independent view of the static and dynamic semantics of a domain-of-interest that could be shared initially by HL7 and CDISC and more recently by HL7, CDISC, NCI, and FDA.

The two meanings of the term DAM are:  1) Static content only.  The more restrictive meaning of the term defines the scope of a DAM to be the definition, explication, and inclusion of the static structures-of-interest in the domain-of-interest.  No dynamic content is included.   Thus, if the DAM is represented using the iconography of the Unified Modeling Language (UML) -- the representational language of the BRIDG domain analysis model -- the restrictive use of the term means “the semantics specified by the collection of classes, instances, attributes, and relationships that collectively define the domain-of-interest.” 2) Dynamic and static content.   The more inclusive use of the term DAM – and the one that defines the scope of the BRIDG model – allows for a DAM focused on a specific domain-of-interest to include both static and dynamic content, i.e. to be an “analysis-level architectural representation of the domain-of-interest.”  Again, referring to the use of UML, a “type 2 DAM” would include all of the static content of a “type 1 DAM” plus the additional semantics of various dynamic aspects of the domain-of-interest expressed as Activity Diagrams of various granularities, State (lifecycle diagrams), and Sequence Diagrams.  By far the most common of these three dynamic views are Activity Diagrams.  State Diagrams are usually required for < 10% of the classes in the static class diagram view, and Sequence Diagrams are usually restricted to understanding specific “interoperability scenarios” at an <<instance>> rather than “responsible party” level common to Activity Diagrams.  NOTE:  In both usages, the term “domain analysis model” is also synonymous with the term “Problem Space model.”
1.4 Scope
1.4.1 In Scope

The Design Test scope includes the following.

· Traceability from contributing artifacts to representation within the design model.
1.4.2 Out of Scope

Considered beyond the scope of the caEHR Design Test Plan:

· The scope is restricted to design model traceability.

· Compliance activities, as defined in the Master QA Plan.

· TBD.

1.5 Roles and Responsibilities
The following teams have roles associated with supporting the design analysis model.
1.5.1 Analysis DSL/Stream

Responsible for:

· Develop Use cases and requirements in collaboration with the Adopters.  This forms the basis for development.

· Evaluate and approve implementation of architecture management tool.
1.5.2 Architecture DSL/Stream

Responsible for:

· CFSS – Conceptual Functional Service Specification

· Project-oriented Domain Information Model

· PIM – Platform Independent Model

1.5.3 Development DSL/Stream
Responsible for:

· SAD – Software Architecture Document

· PSM – Platform Specific Model
· Develop the system/application

1.5.4 QA DSL/Stream

Responsible for:

· Develop the Test Plan

· Ensure design analysis model is represented from contributing artifacts to dependencies.
· Create the Test Report
2 Test Methods
This section outlines the usage of a combination of methods to approach verification of the design.
2.1  Design Test Artifacts

The following artifacts will be produced.
	Artifact #
	Artifact Name
	RFP Deliverable Reference
	Key inputs / Dependencies
	Expected Content

	TBD
	Design Test Plan
	Test plan document
	
	This document

	TBD
	Design Test Report
	TBD
	TBD
	Release-based report.


2.2 Domain Harmonization

A given service, application, or data interchange may involve multiple overlapping/intersecting domains. Identifying these intersections and ascertaining whether the two domains have been adequately harmonized to allow “computable semantic interoperability (CSI)” could be important as it’s the overarching goal.
2.3 High Level Model Testing

An example test case would take into consideration the inputs to the DAM (Use Cases, Data Elements/Concepts), their transformation into a DAM, and the ability to retrieve that information for use in dependent artifacts. A mapping matrix between artifacts could be considered a test case. 

For “High Level” model testing the primary focus could be the first “domain expert” known as Layer 1. This layer is automatically generated from Layer 2 encoding but is intended to be used as reference. This layer could be easier to use than the Layer 2 model.
2.4 Model Testing
An example test case would take into consideration the inputs to the DAM (Use Cases, Data Elements/Concepts), their transformation into a DAM, and the ability to retrieve that information for use in dependent artifacts. A mapping matrix between artifacts could be considered a test case. There are many possible layers of representation in BRIDG however with varying degrees of complexity. Since the first “domain expert” Layer 1 is automatically generated from Layer 2 encoding the quality effort should focus on this layer TBD.

A model may be delivered into layers. Layer 1 may be comprised of several UML models using domain friendly terminology. Layer 2 could be a single UML of the harmonized semantics. Layer 3 could be comprised of several HL7 models representing the harmonized semantics using HL7 RIM constructs. If BRIDG is used Layer 1 is intended for domain experts. Evaluating Layer 1 could involve identifying that the correct audience has been chosen. Layer 2 is called canonical comprehensive and is intended for a technically savvy audience experienced in semantic modeling. The intent is to define how semantics in Layer 1 are integrated. Layer 2 uses UML and possibly OWL. Layer 3 is HL7 Reference Information Model (RIM) based and its purpose is to model the information model. The ability to capture data from the use case within the informational model should be tested.
The DAM representation should contain a conceptual model depicting the major components of the domain analysis model. This model also includes descriptive text for all model elements and features. It also includes value defaults and enumerations of allowable values for selected model element features as implemented in Enterprise Architect (EA).

The Top-Level Diagram is shown.
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2.4.1 Treatment Plan Review

Part of Activities the Treatment Plan must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.2 Clinical Statement Review

Part of Clinical Statements the Clinical Statement must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.3 Observation Review

Part of Clinical Statements the Observation must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.4 Prescription Review

Part of Clinical Statements the Prescription must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.5 Problem Review

Part of Clinical Statements the Problem must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.6 Procedure Review

Part of Clinical Statements the Procedure must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.

<< The Procedure Graphic was unavailable on the DAM >>
2.4.7 Generic Document Review

Part of Documents the Generic Document must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.8 History & Physical Review

Part of Documents the History & Physical must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.9 History & Physical Sections Review

Part of the Documents the History & Physical Sections Review must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.10 Generic Orders Review

Part of the Orders the Generic Orders Review must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.11 Prescription Orders Review

Part of the Orders the Prescription Orders Review must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.12 Requisitions Orders Review

Part of the Orders the Requisitions Orders Review must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.13 Outcomes Review

Part of the Outcomes the Outcomes Review must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.14 Material Review

Part of the Utility Classes the Material Review must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.4.15 Patient Review

Part of the Utility Classes the Patient Review must be traceable to the CIM, PIM, and ultimately the PSM. The graphic shows this section of the DAM.
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2.5  Test Reporting
A test report from the design test plan would identify deficiencies in the DAM. There are many possibilities from invalid UML representation to lack of elements from a Use Case.
3 Toolset

TBD. Shouldn’t tools be referenced in a common document?

3.1 Baseline

· Enterprise Architect



caEHR








Design Test Plan
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