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  2.1 Technical Application 

Shelf Ready Content Management Using OCL for OpenMRS
Two-Sentence Overview
OpenMRS believes shelf-ready, interoperable software means providing users with an easily configurable tool for managing terminologies and metadata that is also required by OpenMRS’ role in Instant OpenHIE, either as a Shared Health Record or as a Point-of-Service system. By bringing together implementers, community members, and representatives from Open Concept Lab (OCL) and other global goods, this investment will be used to develop an OCL for OpenMRS MVP that addresses priority use cases, including those that simplify the workflows for creating collections that use standard concepts and exporting these collections to OpenMRS instances that are part of a small or large scale deployment.

High-Level Budget Summary 
	
	Work Package 1 
OCL for OpenMRS MVP
	Total Cost (USD)

	Total Project Costs
	$57,005
	$57,005


Executive Summary 
OpenMRS is a high quality, open source, integrated electronic medical records platform (EMR) aimed at resource-constrained settings where structured patient record keeping systems (specifically, EMR systems) can improve health outcomes.  OpenMRS is a scalable, modular, open source platform used by institutions and nations across the globe to build customized medical record systems that can meet the needs of varied situations. Over the past decade, the OpenMRS community has become a robust organization of developers, implementers and users actively building and supporting life saving health systems worldwide. As OpenMRS continues its growth in over 5,500 health facilities in 60+ countries to date, it increasingly is recognized as a de-facto EMR standard, supported by the OpenMRS community.
One of OpenMRS’ strengths is its concept-based data model that allows clinical content to be configured for each implementation. Despite the advantages of a concept-based model, to date this approach has led to a lot of chaos, as every installation is free to create their own concepts in isolation. Although OpenHIE with a terminology server and a shared health record can hypothetically address this heterogeneity in concept dictionaries, in practice, having a shared common data dictionary greatly eases interoperability. 
Over the years we have created a starter set for the OpenMRS Reference Application as well as several methods for sharing concepts. The CIEL Dictionary is a curated and widely used dictionary. At the same time, implementations want their own dictionaries with a combination of content from CIEL and their own custom concepts. None of these have made it easy to follow best practices, or led to large-scale adoption of concept sharing.
Therefore, a cloud-based tool which would allow for the rapid creation of standardized concept dictionaries from disparate implementations and then automatically maintain and synchronize that dictionary with point of service systems would be a significant accelerator to interoperable health information systems.
Consortium Team 
In addition to being an open source EMR, OpenMRS is an open source community that functions as a consortium, with many organizations working in LMICs supporting the work of individual OpenMRS contributors. As such, the community seeks to engage and motivate both volunteers and supporting organizations to actively contribute to all aspects of the software development and implementation process. 
The OpenMRS Community currently supports an OCL for OpenMRS squad, which consists of volunteer contributors, contributors from OpenMRS implementers such as Partners In Health, MSF, and AMPATH, and representatives from other global goods such as CIEL, OCL and Bahmni. 
The OpenMRS Community provides the following to the OCL for OpenMRS squad:
1. access to community best practices; community members with project management, subject matter expertise, business analysis, documentation, development and quality assurance skills and experience; publicity and outreach; and mentorship to build capacity of OpenMRS implementations

2. community support from OpenMRS leadership, including a dedicated community director and technical project manager. Examples of such support include community events such as design forums, OpenMRS university sessions, the annual Implementer’s meeting, hackathons, the OpenMRS blog, and routine community meetings designed to support those working on specific OpenMRS projects/modules.

3. operational and infrastructure support. This takes the form of communication channels (Talk, Wiki, IRC channel/Telegram, audio/video conferencing technology), software development tools (JIRA, github, server hosting, continuous integration), and other operational support.

Background or Problem Statement 
As more and more countries seek to implement standards-based health information exchange, a point-of-service system such as OpenMRS must offer a standards-based solution or tool that responds to the actual metadata management needs of OpenMRS implementations. 
OCL promises to be a shelf-ready, shared service that would allow every OpenMRS installation to manage their concepts, with an easy pathway that enables them to  reuse existing, expert-curated concepts 90% of the time and create custom concepts when specific for the implementation. However, the original OCL content authoring interface is designed for generic concept management, which does not support the standard workflows needed for proper management of an OpenMRS-compatible concept dictionary. 
OCL for OpenMRS, a dedicated authoring interface for managing OpenMRS-compatible concept dictionaries, is designed to address this gap. OCL for OpenMRS allows users to manage dictionaries in the cloud in a shared environment, combine expert-defined, standard content with custom concepts, and deliver those concepts to their OpenMRS instance(s). OCL for OpenMRS can provide implementations with access to data dictionaries with mappings to international standards and published as a part of Computable Care Guidelines (CCG). The ability to access and use content from standard dictionaries, such as CIEL, ensures that standard codes are present in both the Shared Health Record and the Point-of-Service system, allowing shared use of CDS rules, aggregation and reporting, and analytics. 
Both OpenMRS and Open Concept Lab (OCL) are recognized global goods with a long history of collaboration. Through this collaboration, the OpenMRS community developed an initial OCL for OpenMRS MVP (minimum viable product); however, this MVP does not yet support workflows for any implementation. A true MVP would increase OpenMRS’ shelf-readiness at a critical moment, when OpenMRS and other global goods need to share COVID-19 content.  The clinical information for US, China, Haiti, Sierra Leone, et al is the same. The current, manual process clearly is not adequate and having shelf-ready content is necessary now more than ever. 
OpenMRS implementers seek a shelf ready, point-of-service solution with standards-based tools that enable implementers to a) create a collection in OCL that includes custom concepts needed by their implementation combined with standard content from the CIEL dictionary and b) export this collection to their OpenMRS instance.
Once OpenMRS implementations recognize the importance of using shared metadata and are able to use metadata from OCL or a metadata terminology service, the focus will be on making improvements to the extraction process so that content creators can easily make updates to dictionaries, such as CIEL. This will allow OpenMRS implementers to then access incremental updates to their existing dictionary as updates to standard dictionaries become available.
This investment will be used to address critical gaps currently preventing both small and large-scale OpenMRS implementations from adopting OCL, a critical step that can set implementations on a path towards using OCL or other terminology service, either as an independent service or as an integral component of InstantHIE.
Digital Health Technologies 
OpenMRS. The OpenMRS platform is a generic platform for developing electronic medical record (EMR) system implementations. It is designed to collect and manage patient-centric longitudinal medical data. The platform consists of a database, an abstraction layer between code and the database (i.e., Hibernate, a tool to map between Java objects and a database), a Java-based service layer, and a web services (a bespoke REST interface and a standard FHIR interface). The data model is heavily influenced by the HL7 reference information model and uses a central concept dictionary to define the data it contains. As a result, the system is very flexible – not focused on a specific vertical use case – and can be adapted for any patient-centric health solution. The platform is also designed to be modular, making it extremely extensible by allowing customizations to be added or removed to meet local needs. 
Multiple APIs are available, supporting interoperability. Proven interoperability already exists between multiple systems, and, in fact, OpenMRS has been proven to support case based reporting using the OpenHIE architecture.  We also use OCL for terminology support, and actively support this work. We have been working closely with OpenHIE, building and evaluating the ability of OpenMRS to share data through the defined OpenHIE architectural stack. More information is available at https://wiki.openmrs.org/display/docs/Technical+Overview. 
OCL. OCL is an open-source suite of tools designed to help LMICs and their partners manage, publish, and use terminology and other metadata. The OCL Terminology Service is a REST-API service that provides all core functionality, including defining new codes, building subsets, mapping to reference vocabularies such as ICD-10, versioning, code validation, and code transformations. The OCL Metadata Browser is a lightweight tool for searching and visualizing metadata in OCL and across the OpenHIE stack (this is currently under development). The OCL for OpenMRS authoring interface allows implementers to build concept dictionaries in the cloud and subscribe to them from a local OpenMRS instance. For this project, we would enhance OCL to serve as an authoritative, platform-agnostic, FHIR-compliant source for codes, value sets, disaggregates, and other metadata required to support the FHIR/mADX approach to aggregate data exchange.
Use Cases and User Stories 
As an OpenMRS implementer, I want to be able to create a collection in OCL that includes the custom concepts needed by my implementation sites and combine them with standard content from the CIEL dictionary.
As an OpenMRS implementer, I want to export my collection to my OpenMRS instance(s).
As a content creator, I want to more efficiently create a centralized concept dictionary that supports the Shared Health Record.
As an OpenMRS implementer, I want to be able to access updates to the CIEL dictionary in near real time, as they become available.
As an OpenMRS implementer, I want to create and share collections of solution-specific clinical terminology (e.g., vertical solutions such as Oncology, COVID-19, Maternal Child Health, vaccinations), so concepts needed for a specific solution can more easily be accessed within and across organizations.
Objectives and Activities
Work package 1: Bringing CIEL and OpenMRS Implementations to OCL 
Objective 1.1: Getting Data In: Bring CIEL and Implementations to OCL
In order for OpenMRS implementations to adopt standardized terminologies, they need to be able to manage their concepts within OCL for OpenMRS. This not only requires that their existing dictionary be migrated into OCL, but that basic requirements to manage their dictionary within OCL for OpenMRS have been met. This includes ensuring the latest CIEL dictionary updates are included within OCL. 

Activity 1.1.1: Coordinate the completion of OCL for OpenMRS MVP
Sub-activity 1.1.1: Complete remaining Development Tasks
Sub-activity 1.1.2: Import dictionaries into OCL
Sub-activity 1.1.3: User Acceptance Testing
Activity 1.2: Collaborate with OCL to ensure that OCL contains CIEL updates
Sub-activity 1.2.1: Development work to include OCL in CIEL release process
Sub-activity 1.2.2: Eliminate inconsistencies within the CIEL dictionary
Activity 1.1.3: Ensure OCL support for combining subsets of terminologies

Sub-activity 1.3.1: Create a centralized dictionary out of many different implementations; requires a collection of collections.
Objective 1.2: Getting Data Out: Updating OpenMRS with OCL content
OCL for OpenMRS, and the adoption of standardized terminologies it promotes, is of little use to implementations unless they can get their concepts into a form that can be delivered to their OpenMRS instance(s). While implementations are currently using manual SQL- or CSV-based workflows to update concepts within their OpenMRS instance(s), this objective will promote best practice for deploying or updating concepts for OpenMRS through using the OpenMRS Initializer and/or OCL subscription module. 

Activity 2.1: Develop feature to export OCL collection to format compatible with OpenMRS implementation needs 
Activity 2.2: Test and deploy export feature
Objective 3.1: Strengthen adoption of OCL among OpenMRS implementations

Adoption and use by two to three implementations contributing to the OCL for OpenMRS squad will lead to partial use while other OpenMRS implementations either struggle with their existing solution or create a tailored solution that does not work at scale. Implementations active in Objectives 1 and 2 can serve as early adopters who can champion OCL for OpenMRS via a deliberate change management strategy.
Activity 3.1: Develop and implement a communication strategy for engaging implementations in the development process and increasing future adoption and use of the OCL for OpenMRS. 
Activity 3.2: Showcase the OCL for OpenMRS during the OpenMRS Implementers Conference.
Activity 3.3:  Gather input from the OpenMRS community and implementers on enhancements to the OCL for OpenMRS module
Activity 3.4: Develop a published and managed roadmap for the product. 
Community Feedback
Broader adoption of OCL for OpenMRS by multiple implementations in the OpenMRS ecosystem is essential to realizing the full potential of OCL for OpenMRS. This consortium expects to collaborate closely with 2-3 implementations from the start in order to ensure that the OCL for OpenMRS MVP responds to the actual needs of OpenMRS implementers. The OCL for OpenMRS Squad will also liaise with the OpenMRS QA team to ensure that the squad releases a high quality product. In addition to the activities described in Objective 3, this consortium will actively engage the global goods community via webinars, OpenMRS Design Forums, and regular blog posts on the Digital Square platform and/or the OpenMRS website.

Schedule 
The following is a high-level work plan.
	Activity
	Team
Location
	Month
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	J
	F
	M
	A
	M
	J
	

	Objective 1: Getting Data In: Bring CIEL and Implementations to OCL
	

	Activity 1.1: Coordinate the completion of OCL for OpenMRS MVP 
	Earth
	
	
	
	
	
	
	
	
	
	

	Sub-activity 1.1.1: Complete remaining Development Tasks
	Earth
	
	
	
	
	
	
	
	
	
	

	Sub-activity 1.1.2: Import dictionaries into OCL
	Earth
	
	
	
	
	
	
	
	
	
	

	Sub-activity 1.1.3: User Acceptance Testing
	Earth
	
	
	
	
	
	
	
	
	
	

	Activity 1.2: Ensure OCL contains CIEL updates
	Earth
	
	
	
	
	
	
	
	
	
	

	Sub-activity 1.2.1: Development work to include OCL in CIEL release process
	Earth
	
	
	
	
	
	
	
	
	
	

	Sub-activity 1.2.2: Eliminate inconsistencies within the CIEL dictionary
	Earth
	
	
	
	
	
	
	
	
	
	

	Activity 1.3: Collaborate with OCL to ensure OCL support for combining subsets of terminologies
	Earth
	
	
	
	
	
	
	
	
	
	

	Sub-activity 1.3.1: Create a centralized dictionary out of many different implementations 
	Earth
	
	
	
	
	
	
	
	
	
	

	Objective 2: Getting Data Out: Updating OpenMRS with OCL content
	

	Activity 2.1: Develop feature to export to format compatible with OpenMRS implementation needs
	Earth
	
	
	
	
	
	
	
	
	
	

	Activity 2.2: Test and deploy export feature
	Earth
	
	
	
	
	
	
	
	
	
	

	Objective 3: Strengthen adoption of OCL among OpenMRS implementations
	

	Activity 3.1: Develop and implement a communication strategy
	Earth
	
	
	
	
	
	
	
	
	
	

	Activity 3.2: Showcase the OCL for OpenMRS during the OpenMRS Implementers Conference.
	Earth
	
	
	
	
	
	
	
	
	
	

	Activity 3.3: Gather input from the OpenMRS community and implementers on enhancements to the OCL for OpenMRS module
	Earth
	
	
	
	
	
	
	
	
	
	

	Activity 3.4: Develop a published and managed roadmap for the product.
	Earth
	
	
	
	
	
	
	
	
	
	


Deliverables
	Deliverable
	Month Due

	
	
	

	
	
	

	Objective 1: Getting Data In: Bring CIEL and Implementations to OCL
	
	

	Activity 1.1: Link to Webinar showcasing OCL for OpenMRS MVP
	December 2020
	

	Sub-activity 1.1.1: Link to OCL for OpenMRS JIRA project
	December 2020
	

	Sub-activity 1.1.2: Link to Design Forum showcasing dictionary import into OCL
	December 2020
	

	Sub-activity 1.1.3: Link to QA user acceptance testing documentation and results
	December 2020
	

	Activity 1.2: Link to documentation
	January 2021
	

	Sub-activity 1.2.1: Link to CIEL release process
	December 2020
	

	Sub-activity 1.2.2: Link to tickets in OCL for OpenMRS JIRA project
	January 2021
	

	Activity 1.3: Link to documentation on OCL for OpenMRS Wiki page
	March 2021
	

	Sub-activity 1.3.1: Link to documentation on OCL for OpenMRS Wiki page
	March 2021
	

	Objective 2: Getting Data Out: Updating OpenMRS with OCL content
	
	

	Activity 2.1: Link to OCL for OpenMRS JIRA project
	May 2021
	

	Activity 2.2: Link to QA testing documentation and results
	June 2021
	

	Objective 3: Strengthen adoption of OCL among OpenMRS implementations
	
	

	Activity 3.1: Link to OCL for OpenMRS Communications Strategy
	March 2020
	

	Activity 3.2: Link to OCL for OpenMRS Lightning Talk or unconferencing session video 
	December 2020
	

	Activity 3.3: Link to OCL for OpenMRS Squad meeting minutes and Talk posts
	June 2021
	

	Activity 3.4: Link to OCL for OpenMRS Roadmap
	June 2021
	


Global Good Maturity Model Assessment
Please review updated link.
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