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Overview
ONC DAF phase 3 has proposed a series of pilots that will develop a set of capabilities that use new and existing FHIR standards to perform distributed queries within PCORnet.  This effort will result in development of a PCORnet implementation guide, related profiles and FHIR resources required to compose, distribute, and execute queries using the PCORnet common vocabulary.  
Lincoln Peak will develop the following capabilities as identified by the ONC DAF Phase 3 project:
· C2: Standardize metadata about data marts, CDRN’s, PPRN’s and data sources
· C3: Standardize Query Distribution mechanism
· C4: Standardize Query Results for returning aggregate data
· C5: Standardize Query Results for returning de-identified or identified patient data
· C6: Standardize Query Structure and Queries for identifying cohorts/populations

Lincoln Peak will use our existing PopMedNetTM (PMN) system to build the pilot capabilities defined in the ONC DAF Phase 3 project. PopMedNet was developed by the Department of Population Medicine at Harvard Pilgrim Health Care and is licensed under the Apache License, Version 2.0.   Lincoln Peak Partners is the Software Development and Technical Partner for PopMedNet.  This document describes Lincoln Peaks high level design notes for developing these capabilities as well as activities and responsibilities of LPP and ONC during the engagement. This document is intended to clearly define the goals and deliverable capability of the pilot implementation. 


PopMedNet (PMN) - ONC DAF Phase 3 Implementation
Current PMN) Functional Capabilities
The PopMedNet system currently meets all of the functional requirements of C2 through C4. These functional capabilities will be leveraged in implementing the pilot and the DAF FHIR resource implementation will be placed with that PMN framework.
The following figure shows the current implementation of the PMN system divided into 3 grouping to match the terminology used in the ONC DAF Phase 3 requirements document. The groupings are as follows:
· PMN Portal - Query Composer
· PMN DataMart Client - Query Responder
· PMN RESTful Services (equates to FHIR services)

Figure 1 – Current PMN Implementation
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Pilot System Functional Requirements
In each capability section of this document, a set of “Pilot Functional Requirements” will be listed. These requirements come from the ONC DAF Phase 3 team and represents the capabilities required of the system which will be used to demonstrate the capability. In most cases, these requirements will not require any changes to the PMN system.
ONC DAF Phase 3 Deliverables
For each capability listed in the following sections, a set of deliverables and demonstrations will be defined. These deliverables and demonstrations define the completion of each capability for this project. 


C2: Standardize Metadata
Capability Goal
This capability aims to produce a first-class FHIR resource to provide metadata about data marts, CDRN’s, PPRN’s and data sources. Data marts, CDRN’s and PPRN’s will expose this Metadata (resource to be named later) allowing Query Composers to locate the most appropriate source of data to be used for aggregate and patient data queries.
The pilot implementation should be able to perform the following:
· Define an initial outline of a FHIR compatible resource for the Metadata resource. 
· Expose a Metadata resource which provides the metadata for its data marts
· Access the Metadata resource from its Query Composer to perform metadata queries.

Pilot Functional Requirements
The following table lists the functional requirements, as defined in the “DAF P3 Functional Requirements 2-9-2016_PUBLIC.xlsx” spreadsheet provided by the DAF Initiative team, for the pilot implementation of this capability.
	Capability 2: Data Mart Functional Requirements

	ID
	Functional Requirements Text

	1
	Data Mart Metadata SHALL be defined to identify the characteristics of the Data Mart population.

	2
	Data Mart Metadata SHALL be defined to facilitate verification of data loading from Data Sources.

	3
	Data Marts SHALL populate a Data Mart Metadata resource based on the data loaded from the Data Source.

	4
	Data Marts SHALL NOT contain any PII or PHI information.

	4
	Data Mart Metadata SHALL be exposed via RESTful APIs.

	5
	Data Mart Metadata SHALL be capable of tracking changes across data loading activities.




Pilot Capability Implementation
The following implementation details will be in the final pilot deliverable
· The PMN system will implement a RESTful resource, in the design model of FHIR resources, to provide a Metadata resource by placing an emulation layer in front of the current PMN RESTful interface. 
· The Metadata resource will support list all
· The PMN Query Composer will use to the Metadata resource to retrieve and display this information from the Metadata resource.
The following figure shows the implementation of the C2 capability.
Figure 2 – PMN Pilot Implementation of the C2 Capability
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Deliverables
1. Meet with ONC DAF group to get details for initial Metadata resource content
2. Produce and submit initial design of a RESTful Metadata resource, in the style of FHIR resources, to the group for feedback.
3. Implement initial (pre-feedback) RESTful Metadata resource design in PMN API
4. Demonstrate capability in PMN Pilot deployment
a. Demonstrate in browser calling the Metadata resource to list Metadata for a specific DataMarts
b. Demonstrate use of Metadata resource in PMN Query Composer UI. (Click link to the DataMart selection and display raw Metadata info in popup window using the Metadata resource.)
5. Review and incorporate feedback into RESTful Metadata resource design.
C3: Standardize Query Distribution
Capability Goal
This capability aims to produce a first-class FHIR resource to provide the ability to create a Query (resource to be named later). This resource will allow a Query Composer to specify all the appropriate metadata related to a research query in the object envelope and contain the details of the query to be executed on the data mart. This Query resource can be queried by a Query Responder which will execute the query and return the results (defined in C4). This implementation will be implemented for aggregate queries only at this stage and will be expanded for C5.
The pilot implementation should be able to perform the following:
· Define an initial outline of a FHIR compatible resource for the Query resource. 
· Expose a Query resource to add and list queries
· Access the Query resource from its Query Composer to perform aggregate queries.
· Access the Query resource from its Query Responder to retrieve and execute queries.

Pilot Functional Requirements
The following table lists the functional requirements, as defined in the “DAF P3 Functional Requirements 2-9-2016_PUBLIC.xlsx” spreadsheet provided by the DAF Initiative team, for the pilot implementation of this capability.
	Capability 3: Standardize Query Distribution mechanism (Query Composer)

	ID
	Functional Requirements Text

	1
	Query Composer SHALL enable a researcher to compose a query based on the Data Mart Metadata.

	2
	Query Composer SHALL define Query Metadata structure and semantics for each query to facilitate research workflows.

	3
	Query Composer SHALL be capable of persisting queries for later recalls.

	4
	Query Composer SHALL be capable of authorizing queries by organizations, by researchers, and other actors as appropriate.

	5
	Query Composer SHALL expose the Queries created using RESTful APIs.

	
	

	Capability 3: Standardize Query Distribution mechanism  (Query Responder)

	ID
	Functional Requirements Text

	6
	Query Responder SHALL be able to receive the query from the Query Composer using RESTful APIs.

	7
	Query Responder SHALL be capable of displaying the query for inspection prior to execution.

	8
	Query Responder SHALL be capable of converting queries to other formats as needed to interact with the Data Marts.

	9
	Query Responder SHALL provide the capability for Admins to inspect and authorize query results before returning it to the Query Composer.

	10
	Query Responder SHALL be independent of the Data Models used by the Data Marts.





Pilot Capability Implementation
The following implementation details will be in the final pilot deliverable
· The PMN system will implement a RESTful resource in the design model of FHIR resources to emulate the Query resource by placing an emulation layer in front of the current PMN RESTful interface. 
· The PMN Query Composer will be modified to publish its requests to the Query resource.
· The PMN DataMart Client will call to the Query resource to retrieve and display query request.
The following figure shows the implementation of the C3 capability.
Figure 3 - PMN Pilot Implementation of the C3 Capability
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Deliverables
1. Meet with ONC DAF group to get details for initial Query resource content
2. Produce and submit initial design of a RESTful Query resource, in the style of FHIR resources, to the group for feedback.
3. Implement initial (pre-feedback) RESTful Query resource design in PMN API
4. Demonstrate capability in PMN Pilot deployment
a. Demonstrate in browser - Call the Query resource to list all Queries
b. Demonstrate in browser calling the Query resource to display a specific Query
c. Demonstrate in browser calling the Query resource to insert/update a Query
d. Demonstrate use of Query resource in PMN Query Composer UI. (Create a Query from the Query Composer and use Browser API call to verify the use of Query resource)
5. Review and incorporate feedback into RESTful Query resource design.



C4: Standardize Query Aggregate Results
Capability Goal
This capability aims to produce a first-class FHIR resource to provide the ability to create a Response (resource to be named later). This resource will allow a Query Responder to specify all the appropriate metadata related to a query result in the object envelope and contain the result data obtained from executing the query. This Response resource can be queried by a Query Composer, which created the Query, to retrieve and display the results of its query. This implementation will be implemented for aggregate queries only at this stage and will be expanded for C5.
The pilot implementation should be able to perform the following:
· Define an initial outline of a FHIR compatible resource for the Response resource, both the envelope and the structure of results for aggregate results. 
· Expose a Response resource to add and list responses
· Access the Response resource from its Query Composer to retrieve/display aggregate results.
· Access the Response resource from its Query Responder to store its responses to queries.

Pilot Functional Requirements
The following table lists the functional requirements, as defined in the “DAF P3 Functional Requirements 2-9-2016_PUBLIC.xlsx” spreadsheet provided by the DAF Initiative team, for the pilot implementation of this capability.
	Capability 4: Standardize Query Results for returning aggregate data  (Query Composer)

	ID
	Functional Requirements Text

	1
	Query Composer SHALL be capable of displaying aggregate data returned back from Query Responder.

	2
	Query Composer SHALL expose the Query Results via RESTful APIs to facilitate third party apps to provide value added functionality.

	3
	How long should the data remain? 

	
	

	Capability 4: Standardize Query Results for returning aggregate data  (Query Responder)

	ID
	Functional Requirements Text

	4
	Query Responder SHALL define the structure and semantics for returning Aggregate Data for research queries.

	5
	Query Responder SHALL populate the Aggregate Data for research queries based on Query Metadata.

	6
	Query Responder SHALL NOT include any PII or PHI information as part the Aggregate Data being returned.

	7
	Query Responder SHALL ensure individual patients cannot be identified based on the Aggregate Data.

	8
	Query Responder SHALL include Query Metadata as part of the query results.




Pilot Capability Implementation
The following implementation details will be in the final pilot deliverable
· The PMN system will implement a RESTful resource in the design model of FHIR resources to emulate the Response resource by placing an emulation layer in front of the current PMN RESTful interface. 
· The PMN DataMart Client will be modified to publish its results to the Response resource.
· The PMN Query Composer will call to the Response resource to retrieve and display query results.
The following figure shows the implementation of the C4 capability.
Figure 4 - PMN Pilot Implementation of the C4 Capability
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Deliverables
1. Meet with ONC DAF group to get details for initial Response resource content
2. Produce and submit initial design of a RESTful Response resource, in the style of FHIR resources, to the group for feedback.
3. Implement initial (pre-feedback) RESTful Response resource design in PMN API
4. Demonstrate capability in PMN Pilot deployment
a. Demonstrate in browser - Call the Response resource to list all Responses
b. Demonstrate in browser calling the Response resource to display a specific Response
c. Demonstrate in browser calling the Response resource to insert/update a Response
d. Demonstrate use of Response resource in PMN Query Composer UI to display results
5. Review and incorporate feedback into RESTful Response resource design.


C5: Standardize Query Patient Data Results
Capability Goal
This capability aims to expand the specifications for the Query and Response resources to include patient level data in addition to the aggregate data defined in C4. Lincoln Peak feels that this capability should be implemented after C6 as C6 will define a standard query syntax to be used in the Query resource. The definition of C6 should include the capability to request patient level data. The C5 capability will focus in the format of the result data which will be returned via the Response object. Lincoln Peak proposes to use the structures of existing first-class FHIR resources to return patient level details in the Response resource.
Requirements
No Pilot functional requirements are currently defined in the “DAF P3 Functional Requirements 2-9-2016_PUBLIC.xlsx” spreadsheet provided by the DAF Initiative team.
The following points were indicated from discussions with the team.
· Provide sufficient metadata in Query envelope to adequately indicate of data privacy levels for requested data.
· Provide a standard format for requesting patient data queries using the resource envelope developed in C3.
· Provide a standard format for patient data results returned in the Response resource defined in C4.
Pilot Capability Implementation
The following implementation details will be in the final pilot deliverable
· The PMN system will enhance the Response RESTful resource to include returning results in a standard format to hold existing FHIR resource results. 
· The PMN DataMart Client will be modified to publish its results retrieved from an FHIR source to the Response resource.
· The PMN Query Composer will call to the Response resource to retrieve and display query results. (Note:  The result for patient level data will be done in a raw result data format to provide the shortest path to demonstrate the capability)
The following figure shows the implementation of the C5 capability.

Figure 5- PMN Pilot Implementation of the C5 Capability
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Deliverables
1. Meet with ONC DAF group to get details for initial design enhancements to the Response resource to include patient level data 
2. Produce and submit initial design enhancements for the RESTful Response resource to the group for feedback.
3. Implement initial design enhancements (pre-feedback) to the RESTful Response resource in PMN API
4. Demonstrate capability in PMN Pilot deployment (responses which contain patient level data)
a. Demonstrate in browser - Call the Response resource to list all Responses
b. Demonstrate in browser calling the Response resource to display a specific Response
c. Demonstrate in browser calling the Response resource to insert/update a Response
d. Demonstrate use of Response resource in PMN Query Composer UI to display results
5. Review and incorporate feedback into enhanced RESTful Response resource design.



C6: Standardize Cohorts/Populations Query
Capability Goal
This capability aims to expand the specifications for the Query resources to include a standard query syntax for the Query envelope developed in C3. Lincoln Peak proposes to use the structures of existing FHIR search capability as the syntax for the Query envelope. The FHIR search capability may need to be expanded to include the specification of aggregate queries, but has existing capability for getting patient level data and very flexible search capabilities.  Lincoln Peak feels that this capability should be implemented before C5 since it can provide the means to request patient level data so that C5 will focus only on returning patient level data.  

Requirements
No Pilot functional requirements are currently defined in the “DAF P3 Functional Requirements 2-9-2016_PUBLIC.xlsx” spreadsheet provided by the DAF Initiative team.
The following points were indicated from discussions with the team.
· Define an initial outline of a standard format for the query syntax inside of the Query resource. (LPP proposes to use FHIR search syntax) 
· Deliver the standard query syntax to DataMarts using the Query resource envelope developed in C3.
· Implement changes in DataMart to execute and return results from an FHIR source.

Pilot Capability Implementation
The following implementation details will be in the final pilot deliverable
· The PMN system will enhance the Query RESTful resource to use the standard FHIR search syntax as its query syntax.  
· The PMN Query Composer will be modified to publish its query in the FHIR search syntax within the Query resource.
· The PMN DataMart Client will use the FHIR search string to call to a FHIR source to get the result data.
· The PMN DataMart Client return the results from the FHIR search, unmodified within the Response resource.
The following figure shows the implementation of the C3 capability.
Figure 6 - PMN Pilot Implementation of the C6 Capability
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Deliverables
1. Meet with ONC DAF group to get details for initial design enhancements to the Query resource to use the FHIR search syntax as its query syntax
2. Produce and submit initial design enhancements for the RESTful Query resource to the group for feedback.
3. Implement initial design enhancements (pre-feedback) to the RESTful Query resource in PMN API
4. Demonstrate capability in PMN Pilot deployment (queries which contain FHIR search syntax)
a. Demonstrate in browser - Call the Query resource to list all Queries
b. Demonstrate in browser calling the Query resource to display a specific Query
c. Demonstrate in browser calling the Query resource to insert/update a Query
d. Demonstrate use of Query resource in PMN Query Composer UI. (Create a Query from the Query Composer and use Browser API call to verify the use of the FHIR syntax in the Query resource)
5. Review and incorporate feedback into enhanced RESTful Query resource design.
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Note

: LPP intends to utilize the FHIR search syntax for this purpose and will prose 

extensions if insufficient functionality is currently available.
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