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 Analyzed EHR interoperability via the C32

 Data display and validation

 Provided an “Interoperability report card”

 Open Source



© 2015 The MITRE Corporation. All rights reserved.  Approved for Public Release; Distribution Unlimited 15-0820

| 4 | 

 Certification tool for all EHR systems for Meaningful Use Stage 2

 CQM certification:

– Capture and Export - the capability of EHR technology to create a data file (QRDA) that 
can be incorporated by another EHR technology which could be used to calculate CQMs

– Import and Calculate - the capability of EHR technology to incorporate data (from other 
EHR technology where necessary) and correctly calculate the result for CQMs

– Submission- the capability of EHR technology to create a standard data file that can be 
electronically accepted by Centers for Medicaid & Medicare Services (CMS)
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 Bonnie allows CQM developers to:

– Independently load quality measure definitions from the Measure Authoring Tool 
(MAT)

– Convert measure definitions into a format allowing execution of the measure logic

– Rapidly craft synthetic test patients

– Provide expected results for the test patients and evaluate if the defined logic 
behaves as expected, or deviates from the intent of the measure
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 Provides a comprehensive testing framework for FHIR

 Establishes a Common FHIR Test Catalog

 Endeavors to make testing a core element of the FHIR 
specification
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Why is testing important?

 A critical part of any software development activity

 Key to interoperable implementations

– Small inconsistencies lead to big problems

– Fully implementing an API without tests is difficult

 Provides executable documentation via test logic

 Establishes a common benchmark across implementations
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Common Test Catalog

 FHIR test artifacts defined in XML (TestScript Resource)

– Still in the initial stages

– 193 test suites with 3535 Tests

– Encouraging community participation

– https://github.com/furore-fhir/Fhir.TestCatalog

https://github.com/furore-fhir/Fhir.TestCatalog
https://github.com/furore-fhir/Fhir.TestCatalog
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TestScript

 Standardized testing requires standard test scripts

 Core FHIR team expressed desire to make these standard test 
scripts first-class FHIR resources

– So they can be RESTfully exchanged and interpreted like all other 
FHIR resources

– Testing adherence to the FHIR specification becomes part of the 
specification itself

 MITRE TestScript proposal accepted by the FHIR core team 

– Implementation agnostic testing for FHIR

– Proposal accepted May 10, 2015

– http://hl7-fhir.github.io/testscript.html

http://hl7-fhir.github.io/testscript.html
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TestScript Structure

 TestScript

– Fixtures: The data for the test

– Setup: establishes the test environment

– Tests: The operations and assertions aligned with the 
specification

– Teardown: Cleaning up anything created by the tests
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TestScriptTestScript

FixturesFixtures

SetupSetup

TeardownTeardown

TestsTests

Patient APatient A Patient BPatient B ReferenceReference

Create “Patient A”Create “Patient A”

Read 
Test

Read 
Test

Update 
Test

Update 
Test

Delete “Patient A”Delete “Patient A”

Assertion: response_okAssertion: response_ok

Patient CPatient C

Update TestUpdate Test

MetadataMetadata
Requires Patient Create/ReadRequires Patient Create/Read

Validates Patient UpdateValidates Patient Update

Links to FHIR SpecificationLinks to FHIR Specification

Update “Patient A” w/ “Patient B”Update “Patient A” w/ “Patient B”

Assertion: response code is 
200
Assertion: response code is 
200

Assertion: valid content locationAssertion: valid content location

TestScript Structure
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Aggregate Results

Implementation Title Percent of tests PASSING

Hierarchical sections 
of the specification 

Aggregate of sub-sections 
(mostly failing)

Mostly passing sub-section

Mostly failing sub-section

Untested (See Conformance)
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Easily compare results
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Evaluate result details
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Resources

 Website: http://projectcrucible.org

 Crucible Source Code: http://github.com/fhir-crucible

 Common Test Catalog: https://github.com/furore-fhir/
Fhir.TestCatalog

 Questions?

http://projectcrucible.org/
http://github.com/fhir-crucible
https://github.com/furore-fhir/Fhir.TestCatalog
https://github.com/furore-fhir/Fhir.TestCatalog
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