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 1
HL7 Tooling Collaborative

A collaborative tooling project has been established with resource contributions from key HL7 stakeholders, to deliver significant benefits within 1 year of the project's initiation.  This collaboration will enhance and integrate current initiatives by various stakeholders.  A business model and project organisation, as well as a high-level technical architecture for tools, are described in separate documents.  More information about the organisation and governance of the HL7 Tooling Collaborative may be found in Appendix A.

The HL7 Tooling Collaborative envisions tooling that:

1. produces machine-processable artefacts, spanning through all stages of the message design cycle (requirements, design, implementation and testing)
2. supports end-to-end automated testing of interoperability solutions

3. standardises the type and quality of the information conveyed between each stage and between organisations involved in message development

4. produces coherent, traceable and versioned concepts from analysis to implementation

5. facilitates direct involvement / feedback in HL7 V3 standards and tools development, ensuring ongoing alignment of specifications with industry standards

6. reduces message development time, allowing the automatic translation of message designs to supplier-specific formats

7. facilitates consistent workflows and project management / oversight 

8. provides a framework for publishing documentation about the artefacts generated throughout the design cycle

A potential summary view of tools required to accomplish the vision is provided in Figure 1.  The flow indicated with arrows represents the progression through stages of the process.  Feedback flows are not represented in this diagram.  Outflow from tools wholly or partially in the grey-shaded area in Figure 1 is expected to be stored in the shared artefact repository.  Tools expected to be directly affected by this request for proposal are highlighted in yellow in Figure 1.
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Figure 1.  Summary of potential tools with flows representing general progression through message development and implementation stages

The following list links the tools in the summary with their primary stakeholders:

1. Business Requirements Analysis tools – All project sponsors, message designers and implementers

2. Terminology Management tools – All communications protocol designers and implementers

3. HL7 Model Designer – HL7 V3 developers and all V3 direct users (e.g. NHS CFH)

4. Schema Generator – All communications protocol designers and implementers

5. Code generator frameworks – All communications protocol implementers – for supplier specific runtime environment code generators.

6. Example & Test Message Generator – Message designers and implementers

7. Message Tester – Message implementation sponsors and implementers (testing may be against business requirements as well as application interoperability requirements)

8. Shared Artefact Repository – HL7 V3 developers and direct users for the V3 Standard; implementation sponsors and users for implementation specifications

9. Design Analysis tools – e.g. delta report generation – Message designers and implementers

10. Artefact Configuration Management tool – Standard and implementation specifications designers

Dependencies

Some of the tools listed above have dependencies either on other tools (e.g. represented by input flows in Figure 1), or on design decisions required for other tools.

1. All tools must be able to easily interoperate.  The interoperability layer that underpins this toolset is a prerequisite for all design.

2. The HL7 Model Designer must be able to accept input from the Business Requirements Analysis tool, as well as feedback from the Message Tester, and the Example & Test Message Generator.

3. The Code Generator requires output from the HL7 Model Designer and Schema Generator

4. The Example & Test Message Generator requires the HL7 Model Designer and Schema Generator

5. The Message Tester requires output from the HL7 Model Designer, Schema Generator and Share Artefact Repository (with stored Test Messages)

6. The Shared Artefact Repository needs clear guidelines on types/defining attributes of artefacts

1.1
Technical strategy

A high-level summary of potential components within the collaborative tooling development framework is outlined in Figure 2.  
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Figure 2: High-level summary of tooling architectural components

The artefacts produced by this architecture include message designs expressed in a variety of formats (HL7 MIF, XMI), schemas, comparisons between designs, sample messages and message validations. This is indicated in Figure 3.


[image: image3]
Figure 3: Typical artefacts produced by the tooling.

A message design has a number of components, each of which may have a description, a graphic, a name, and a number of constraints (according to what is allowed within HL7 and any implementation rules).

This request invites a proposal to deliver the following components:

· HL7 Model Designer, including model annotations

· The shared artefact repository, as needed for designs

· MIF representation of messages

· XMI representation of messages

· Schema Generator

Key requirements include:

· The tools must support the development of both HL7 international and local implementation specifications. 

· Due recognition of the need to integrate with other components as identified in Section 1 of this document must be included in the proposal.

· Tools should be capable of working in at least 2 languages to demonstrate potential international applicability.

· Tools should incorporate existing and emerging HL7 Tooling Committee artefacts including the Component Architecture, Repository Requirements, and Model Interchange Format.  Any proposed revisions should be vetted through the Tooling Committee.  

2
Background to request

The HL7 Tooling Collaborative invites proposals for a replacement to the current HL7 V3 message design tools, with capability for enhancement in line with evolving HL7 and implementer requirements. The HL7 Tooling Collaborative Executive Board will evaluate proposals and recommend the initiation of a sub-project to deliver a usable product within one year of commissioning.

The development of better tools to support HL7 messaging processes is essential for high quality and timely message design and implementation.  Current message development processes are slow, in large part because the transition between stages involves 'handcrafting' rather than automation and also because the linkage between related design artefacts is weak.  The amount of analysis effort required to implement message designs leads to minor variances in deployment and also contributes towards a lack of processable feedback to improve future designs.  The testing of message designs and implementations is not automated to the extent that is desired.

The design of HL7 V3 messages is currently undertaken through a Microsoft Visio stencil and set of macros. Once the diagrams have been drawn, semantic checks are done on the diagram. Correct diagrams can then be saved in a repository, which is stored in Microsoft Access or in the HL7 Message Interface Format (MIF), which in turn can be used to generate XML schema.  Design documentation is then added through a set of tools.

Currently, many design rules implemented within the tools are not well documented. The stability and maturity of tools is a concern as they are stand-alone and can be error-prone.  Relatively small changes can be difficult to implement. They do not integrate into a formal repository, and are not supported in the wider software engineering community.  Three code bases currently exist in HL7, Inc., the UK and Canada, with significant differences in functionality and architecture.   By September 2006, these code bases will be reduced to two, HL7, Inc. and the UK.

Improvement or replacement of these tools is a short-term goal, within the framework of a suite of tools that integrate properly. The new tool must fit within the broader architecture to achieve the benefits required by the HL7 Tooling Collaborative.  The tooling is envisioned to support the requirements of both developers and implementers of the HL7 V3 Standard.

A successful proposal will meet the needs of the various stakeholders (who include the HL7 Modelling & Methodology and Tooling committees, as well as major HL7 V3 implementers) in a timely manner, and have a clear and credible means for delivering a solution that will be maintained and further developed in line with the HL7 V3 standard and the HL7 Tooling Collaborative. 

3
HL7 model designer, schema generator and artefact repository request for proposal

A proposal is invited for a system that delivers:

· HL7 Model Designer, including model annotations

· The shared artefact repository, as needed for designs

· MIF representation of messages

· XMI representation of messages

· Schema Generator

The proposal must deliver usable tools within 12 months of commissioning.  Ongoing development may extend to 24 months, and a pathway for ongoing support and enhancement must be identified.

3.1
Functional requirements

The functional requirements for the HL7 Model Designer, Schema Generator and Shared Artefact Repository are given below with a Moscow prioritisation.

Must achieve

· Alignment (as approved by the HL7 Tooling Committee and key Project implementers) with the functionality embedded in the three different code bases of the current Visio-based RMIM Designer and design documentation tools, using the current HL7 RMIM notation.

· The ability to write and read MIF formats from the existing code bases, and from the latest approved HL7 MIF.

· Support for documentation against attributes, classes and relationships in tandem with editing the diagram(s) representing a message design.

· The production of a browser-readable version of the design, including documentation.

· Support for linking designs according to HL7 refinement rules, and to enforce those refinement rules (e.g. DMIM/RMIM, DIM/LIM/CIM); for example changes in a DIM must be reflected in all dependent LIMs and CIMs, and a LIM must be a valid refinement of a DIM.
· The production of XML schemas according to the current HL7 XML ITS

· The production of XMI V2.0 output
, not including diagrammatic representations, allowing import by a wide range of common UML tools, including those for various types of code generation or for further local implementation modelling work.
· Note: The required XMI output is expected to be produced from a lightweight MIF-XMI transform, to better support the integration of this output with UML tools.  It is recognised that some MIF representations may not have equivalent XMI representations.

· Support for message interaction sequences, using UML interaction sequence and activity diagrams.

· Capability to interface to a terminology service conformant with the HL7 CTS specification.

Should achieve

· The ability to read XMI format written by the tool.

· The production of design documentation with traversable links

· Informal constraint editing that allows recording of constraints in any form, without checking (text or machine-processable).

· Integration with a source code repository

Could achieve

· Definition of a clear constraint mechanism that translates into a machine processable message instance check.

· The production of a UML diagrammatic view of a message, according to an appropriate HL7 profile or other convention.

· i.e. The ability to generate a UML class model from HTC tooling that supports the development of local message models for a specific solution.
· Note: Providing two levels of model-transfer might be useful – a 'full' one that can be used by fully capable tools, and a basic class model (a 'dumb-down' of the full model) that can still be used intelligently in less capable tools.  This should save on transcription errors with even basic UML tools.
· Support for comparisons of two message designs.

· Traceable links to UML class diagrams that represent the logical design of the data in a message (e.g. DAM to DIM mapping).

Will not achieve

· Any form of instance editing or checking

· Code generation other than schema.

· Any UML modelling facilities other than necessary for the requirements above.

· Direct support for requirements modelling, other than linking to requirements models as described above.

Responders must discuss 

· The approach for representing model constraints as required by HL7 and by HL7-conformant implementations.

· How the system is generally extensible (i.e. defining extension points), in particular:
· How the system might be extended for further benefit to the international HL7 development and user communities, in particular, how it might be extended to generate example and test message instances.

· How the proposed architecture will leverage future extensions (e.g. new HL7 ITSs, new model interchange formats).

3.2
Non-functional requirements

· Complete and approved (by the Executive Board) documentation of the functionality of tools produced within this sub-project.

· The system must conform to the Eclipse framework guidelines, and be open source Java code.

· Technical decisions related to emerging HL7 standard methods (e.g. those related to HL7 dynamic models, publishing requirements, artefact identifier management and the artefact repository) must be achieved by working closely with the relevant HL7 committee or interest group.

· All add-in components that are not part of the development must also be open source.

· The system must be operational on standard PC hardware and Windows XP operating systems, and meet reasonable performance expectations for an interactive tool of this type.

· The system must install and de-install with minimal user intervention, and have no undue interference with usual desktop products.

· The system must function as a single integrated tool, not a series of pipelined tools.

· The system must have some auto-recovery mechanism to prevent substantial loss of work on a platform or system failure.

4
Responding to the request

Responses to the request must be under the following headings, according to the guidance given below.

Proposal Summary

A one-page summary of the whole proposal is expected.

Organisation and Resources

The proposal must clearly define the organisation and resources for the project, including:

· Management structure

· Named key resources (CVs to be included in an appendix), including a voting member in the HL7 Tooling Collaborative Project Directorate

· Where the work will be carried out

· Day-to-day operational procedures

Planning

An initial project plan must be submitted, with key milestones.  The planning process must be documented, and resources allocated to managing the plan.

Requirements Gathering and Harmonisation of Requirements

The proposal must clearly indicate how it is going to gather and document the detailed requirements, using the existing code-base functionality as a key reference, and how harmonisation of the requirements will be achieved.

Functional Requirements

The proposal must address the high level functional requirements, and indicate clearly how these will be achieved.

Development Approach

The development approach must be documented. If it is an established approach, a summary should be given, with additional information in an appendix if necessary.

Testing

A clear testing strategy is needed, covering unit test, system test and user acceptance testing. Resources to carry out the testing must be identified and formally agreed as part of the proposal.

Maintenance and Support

Arrangements for maintenance and support must be clearly documented, with adequate resources. Service Level Agreements for issues management must be defined. Issues management processes must be defined.

Release Strategy

How the system will be distributed and how upgrades will be released. 

Commercial Arrangements

Responders should describe a budget and a proposed resourcing and / or commercial arrangement for Executive Board consideration.

Risks and Issues

Any risks and issues relating to the proposal must be clearly documented.  This may include availability of key staff, access to information, location of key resource, etc.  A risks and issues management process must be documented, with an escalation procedure to the project directorate.

5
Submission, evaluation and response

Submissions of proposals must be made by email to HL7 by September 4, 2006 as per the cover email to this document.  Queries to clarify the request prior to submission may be directed to Laura Sato, Chair, HTC Executive Board (laura.sato@cfh.nhs.uk).

The Executive Board will evaluate and respond to all proposals by September 18, 2006.

The Executive Board reserves the right to recommend a re-submission of any proposal, with guidance on how to improve, if there is no clear and satisfactory proposal available. 

Initiation of the project will commence as soon as practically possible following a successful response to a proposal. 

Appendix A. HL7 Tooling Collaborative organisation and governance

The HL7 Tooling Collaborative organisational structure is provided in Figure 4, with the project that is the subject of this request highlighted in yellow.
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 SHAPE  \* MERGEFORMAT Figure 4: Project Organisation

This project structure allows different organisations to take the lead on the development of tools ('components') or other discrete activities as sub-projects within the framework of a larger collaborative project.  The key types of groups within the Project structure are described below.

Executive Board

Members are senior representatives of key stakeholders who are contributing to the project. The executive board will be responsible for directing funding and making ultimate decisions on the governance of the project.  

Project Directorate

The Project Directorate is responsible for managing the project schedule and deliverables, determining the overall technical architecture, dispersing the funds allocated to the project amongst the sub-projects, facilitating interactions between the sub-projects and managing the HL7 technical co-ordination strategy. 

A single Project Manager deals with the day-to-day running of the overall project.  Other members of the Project Directorate are sub-project managers or senior technical architects involved in the sub-projects.

A key responsibility of the Project Directorate is to agree on architecture decisions to deliver on core business objectives of the activity  - “interoperability”,  “processability”, “traceability” and “manageability”.

Sub-Projects

Sub-projects will be responsible for the delivery of the key artefacts for the project. Once initiated, they will be organisationally autonomous during execution, but deliver according to Eclipse rules. They will seek arbitration on architectural issues from the project directorate. 

To engage with the project, stakeholders will be expected to contribute in at least one of a number of ways:

· Direct funding of the project

· Allocation of staff to the project

· Contribution of open components
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� The US Veterans Health Administration is willing to share their UML message artefacts and style guide information for reference as an example implementation in UML.
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