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1.  Purpose

This paper sets out the background, objectives and road map for the development of an Enterprise Architecture for NHS libraries which will utilise Service Oriented Architecture principles for delivery of NHS library web based services.
The purpose of this document is to communicate to stakeholders and suppliers, the desired strategic direction of development of digital library services.
The high level requirements for an Architecture are described, specific deliverables are identified (Appendix 2) for deliver of a documented architecture.
The architecture will be presented as a “to be” model, migration of the current “as is” services  is a process which will be addressed through the National Service Framework for Library Services as part of a change management programme.  A philosophy of an open, flexible and incremental adoption of the architecture proposed is assumed.
NLH Design Authority 

NLH has established a Design Authority. The role of the Design Authority Group (DAG) will be to provide governance and leadership on the integration of library & knowledge systems (and related processes), to better enable library services to exploit technologies to deliver the benefits of the NLH. 
Membership of the Design Authority is drawn from members of LKDN regionally, and representatives of HE/FE, with corresponding members from the territories and NHSDirect Online and other agencies. Consultation work and technical consultancy will be used to provide detailed technical input on required deliverables.
(Appendix 1 sets out the terms of reference, governance and membership of the DA)
The principle outputs will be a documented Enterprise Architecture and supporting web accessible metadata schema registry, collections registry and service bindings.

2. Background - the why what and how of enterprise architecture
2.1 Why do we need an Enterprise Architecture?
Businesses and organisations (public or private) of any size will find it increasingly difficult to manage their activities and seize new opportunities unless they a have a unified business-supporting technology platform. 
Why is this? Consider the following use cases for a 2011 library service:

Use case 1: Library everywhere
Gareth, is a GP in Nottingham, and he has been sent a paper on implementation of NICE guidance on hypertension within primary care, highlighting deficiencies in blood pressure testing within GP practices. The paper contains a reference to a BMJ publication on an RCT which he would like to read in more detail. Highlighting the reference in Word, he right clicks on the text and drops it onto his My Library Toolbar.  The NLH Research Pane opens on his desktop and he can see that the progress monitor shows it is “searching NLH Citation Resolver” for a result. A few seconds later some results appear in his Research Pane showing that there is a link to the full text of the paper available from the NHS journal collection. He clicks the link and the IE browser opens. He is asked for the NLH Access password, whereupon he is taken to the journal article. Gareth wants to raise this at his next practice medical audit committee meeting, so he uses the Add to My Links button at the top of the article to send it to his NLH My Links section, so he can refer to it later.

Use case 2: Cross sectoral integration
Priscilla has just returned from a long day at college on her day release course. In the evening, she logs onto the University VLE with her student password.

She notes that the mark for her last tutorial is available for viewing and that there is a message from her MSc Tutor about her search strategy for her dissertation on “Work Station RSI Assessment Effectiveness”.  Priscilla has been building a bibliography to support her research, so she turns to the My NLH folder on her VLE to check on her NLH Knowledge Update. 

She finds one article from EMCARE on an Australian evaluation, so she exports it to her Endnote Dissertation File. She notes that the other 15 new items are not really relevant, so she clicks on the “Edit Update” button to take her to her NLH website and into her My Library page. Once there, she sees her VLE login has been recognised and she is welcomed as nhspjones001. She uses the “modify this” button and enters 2 new keywords on “tendonitis”, and “computer mice”, before saving her Update changes and returning to the college VLE.
Use Case 3: Personal Knowledge Updating
Julian has just qualified as a Physiotherapist and has taken up a post with Trent Allied Medical Services. He has been issued with an NHS Connect email address and when he logs in for the first time he sees a My Library invitation email. The email introduces him to some knowledge services at his disposal – including several links:
- A link to NLH My Library introducing the service
- A link to a Set of Physiotherapy journals – offering a Table of Contents alert - to be added to Julian’s My Update
- A link to Julian’s nearest Library, with details of contacts and access rights.
Delivering such services could not be done unless there existed a service oriented architecture which would allow disparate systems to interact, underpinned by a set of standards for interfaces and ‘Enterprise Architecture’ provides a framework for addressing these questions, and is a foundation for managing a technology enabled businesses.

An EA documents requirements and processes in a coherent way, and to use these to derive a set of interoperable, networked services that conform to appropriate open standards.

An Enterprise architecture must be highly user-centric; that is delivering what end-users want and need in seamless and user –friendly “journey”. Siloisation, multiple logins, disparate interfaces and lack of join up in, for example, document delivery solutions become barriers to improving service and developing new ones.
Benefits

A number of measurable benefits can be identified from the above:

· Improvements in the quality and safety of patient care because more clinicians use NHS library services and because the library services are more clearly focussed on supporting patient care

· Seamless access to knowledge through the integration of knowledge services to primary and secondary care

· A more consistent user experience based on an understanding of user needs

· Time savings and convenience to NHS staff because they will be able to access library services at a time and in a manner to suit them

· Better value for money for the NHS. Experience to date shows clearly that joint procurement of resources is highly beneficial to the NHS.

· Better recruitment and retention of appropriately skilled library and information workforce
· The gap between what is produced and what is done will be reduced.

· The delay in the implementation of new knowledge that leads to safer, more effective and acceptable care will be reduced.

· Learning while working will be facilitated.

3. What shape will the EA take?

At the core of the NHS Library enterprise architecture will be a set of framework models, based around the core library business processes, together with some underpinning frameworks documenting standards for data and collections.

3.1 Framework models

The candidate framework models will include: 

· Discovery to Delivery
Describes the user journey from user entering a system to delivery of end documents via search and resolution services or document delivery
· Query Answering
Describes how users will enter a query system and receive answers. Query answering may cover clinical query answering or reference enquiries and may include user generated answers.
· Current Awareness and alerting
Describes the architecture for the generation of knowledge update, news and alert services, and how users can discover and subscribe to them. 

· Identity and Access Management
Describes how users identify themselves to the library service and how their permission to access resources will be resolved
· Personalisation and customisation
Describes how a user may offer information about themselves and how a system may  tailor any aspect of the service to reflect user preferences
· Collections architecture
Describes a logical, ie virtual, aggregation of documents, independent of source which is available to an interface. A collection may consist of for example, Systematic Reviews, Medicines information, Information for patients, a collection of quality assessed journals, or community of practice reviewed collection of knowledge feeds.

· Conceptual Information Models
Describes aspects of under-pinning metadata frameworks, application frameworks, encoding schemas (controlled vocabularies) and address resolution services.
This set of frameworks is under development, so may shift with time. A priority, in the light of current re-procurements of digital content, the Discovery to Delivery, Identity and Access Management and Collections Architecture frameworks. 
A framework model is a document, it describes:
A definition of Business Requirement and Business Processes
A definition of what must be achieved for the user. This may include User personas and Scenarios.
Use Cases and work flows
In UML, use cases describe each business process in terms of the processes involved and the interactions between systems

Identification of Abstract Services
A description of is functional scope, a model of behaviour and data requirements

Service Description (bindings) 

Provides the detailed specification to implement an abstract service and may include: metadata application definitions, data schemas, API interface specifications and protocols, messaging standards and WSDL files 

Business Change Issues
Identifies Issues and Risks which need to be addressed and overcome in migration from an “as is” model to a “will be” model.
A central website will be established where all framework model specifications are published (frameworks.library.nhs.uk). A central schema registry will provide machine and human accessible versions of all metadata frameworks and encoding schemes (schemas.library.nhs.uk) and a central registry will contain details of collections and services (ws.library.nhs.uk) will hold references to all WSDL and API specifications.
3.2  Abstract Services

Underpinning delivery of the NLH EA Frameworks will be a set of components which delivery the capability required. These will be developed in-house or procured as managed services. The following is a preliminary list:
Service Registry


Service registry provides all metadata about services available and the content available through those services or the possible translations.

Preferences Service


Returns profile of user and their institutions so that choices can be presented. Currently My Library
Terminology Services


Loads the vocabularies used to drive the collection search/browse interfaces

Search/Browse Service


Accepts structured queries on collection(s) and allows user to navigate results.
Identity Management and Authentication
Provide a user registration and login service returning unique IDs and attributes about a user which can be used to authenticate access to gated resources
Link resolution Service


Takes openURLs and resolves them to the URIs of the appropriate services

Identifier Resolution Service


Takes URIs and returns the physical location of the resource

Index Service


Returns the publicly available summary details on the results – currently Dialog
Document Delivery Service

Allows user to select delivery source and options

Usage Reporting Service


Allows management to track and analyse usage patterns of all resources
Alert/Current Awareness Service

Provides for discovery and aggregation of alerts and feeds for alerting and updating services
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3.3 Bindings
A key set of metadata and interface standards will ensure that abstract services can be implemented as a Service Oriented  Architecture :An over arching metadata framework is being developed and this will encompass a number of metadata applications frameworks and encoding schemas.

. 

Each service will utilise one or more interface standards based on the following preliminary set:
Service Registry 
UDDI, OAI-PMH, Z39.50, SRW, DC Collection Description schema, WSDL 

Search 

SOAP, Z39.50 SRW, DC, eGMS, MeSH, SNOMED-CT
Alerting/current awareness 
OPML, RSS 

Metadata Schema Registry 
Z39.50, SRW, OAI-PMH 

Harvest 
OAI-PMH, DC, 

Identity Management and Authentication 
SAML, Shibboleth 

Identifier Resolver 
DOI
Link server  

OpenURL 

As work on the Enterprise Architecture evolves, this list will extend, adopting other relevant international standards or qualifying them. The range of Metadata frameworks will extend to include applications such as personalisation or 
3. How will an Enterprise Architecture be developed?
The NLH Design Authority Group is leading on bringing together the EA through the work of sub groups and external consultants. Technical consultancy will be engaged where required and technical support will be provided by the NLH Development team. The DAG chair, Ian McKinnell and Head of Technology for NLH will replace Ben Toth on the JISC e-services Alliance group, to ensure join up between NHS and JISC initiatives.

An EA will be developed in accordance with some broad guiding principles: 

Will be highly user-centric, meaning that service propositions will be developed with users and the packaging and delivery of the service will draw on user experience engineering inputs.

The adoption of a service oriented approach to system and process integration 

A service-oriented framework provides significant benefits to stakeholders including policy makers, managers, institutions, suppliers and developers and is a business driven approach for developing ICT infrastructure that encourages innovation by being agile and adaptive. 

A service-oriented framework currently provides the best means of addressing systems integration issues within and between institutions. 

The development, promotion and adoption of Open Standards 

Librarian involvement in the development of the NLH Framework 

Flexible and incremental deployment  

4.1 Implementation
Implementation of an Enterprise Architecture will require changes to the way in which systems are developed or procured. Going forward, these standards will be incorporated into specifications of requirement for services and for eContent, and it will also direct in-house developments. Some components of NHS digital library services already comply with the above requirements or are readily adapted.

Implications for national services
A coherent and integrated user journey is desired. Presentation layers, what the user sees as a web page and how results are presented, will be separate from content and services and owned and built by the NHS. 

Procurement will focus on content and the necessary APIs to integrate content into the discovery and current awareness processes. Increasingly, we do not wish to purchase content locked into any single portal.
The SOA approach is central to this.

A core search service will index all NHS content. It too will have a SOA, providing the basis for search pages. It will integrate with related services such as link resolvers
An NHS resolver service will be a key component in the delivery process. The NHS will wish to procure and own a resolver solution as a managed service.
An NHS library– wide Access Management System is being procured. Use of this system will be mandated for information suppliers. It will be SAML compliant.
Implications for local services

An enterprise architecture approach offers opportunities for local library services. For example:
· local e-content, whether procured or NHS generated can, by adhering to EA principles, be integrated  with national content, either within NLH or within other portals. 

· New services can be built up around this technology. For example, local current awareness and alerting services can be integrated with national services to provide the user with one way of getting knowledge updates
· A single NHS library-wide Access Management System provides web Single Sign-on linking library services to their user base and will provide a bridge to NHS SSO services, opening up library service to non-library users.

Timelines
Work has begin on the first of the Frameworks described above, concentrating initially on Discovery to Delivery and Identity and Access Management which will be delivered before March 2007. Work on developing other frameworks will continue throughout 2007/08.

Work has also begun on populating an NHS collections registry. Following discussions with JISC on the Integrated Electronic Services Registry (IESR), records are now being added to a joint HE/NHS registry. A prototype Metadata Registry is under development, and will hold metadata framework definitions and controlled vocabularies for NHS library applications. A metadata working group is compiling the content which will be loaded into this registry.
Early requirements have been incorporated into the National eContent Framework procurement. During 2007, we will develop requirements and specifications for search, resolver and document delivery components of the framework. These will either be developed and deployed as NLH in-house projects or procured as managed services to be integrated into the EA platform. In addition, work will continue to developing an integrated architecture to support a channels and personalisation framework for NHS library users.
Appendix 1: NLH Technical Design Authority Terms of Reference.
The role of the Design Authority Group (DAG) will be to provide leadership on the integration of library & knowledge systems (and related processes), to better enable library services to exploit technologies to deliver the benefits of the NLH. 
The key objectives of the DAG.


The key objectives of the DAG will be to:-

· Create, publish and maintain an Enterprise Architecture (EA) as a controlled document.

· Make recommendations on proposed services referred to, or identified by the DAG, in respect to the EA.

· Provide leadership in implementation of the EA at the regional and local level, and develop partnerships with local IM&T services in order to propagate best practice. 

· Gather innovations from the library community and end users to inform the EA.

· Communicate the EA and its objectives to all relevant stakeholders.

The key initial tasks of the DAG.

The DAG will undertake specific SMART tasks, with required outputs. In the first year these are likely to be:

· Develop a draft EA.

· Review and agree how NLH users get local and customised electronic services.
· Develop a required architecture for document delivery (DD) services, and evaluate DD pilots to inform national strategy, via the document delivery business case.
· Develop access management architecture, in the light of national access management re-procurement exercise.

Membership of the DAG

The DAG will have one representative from each of the nine government office areas; the North East, the North West, the East Midlands, the West Midlands, Yorkshire, the South East, the South West, Eastern and London.  These members will have a responsibility for ensuring they are the local library contacts, and ensuring the library community are informed of the DAG decisions. It is important that members attend DAG meetings or send representatives if unavailable. Membership will be drawn initially from the current LKDN Informatics Group.
It will also include the National Core Content (NCC) service manager and have a HE representation from the librarian level; the NHS-HE coordinator; and/or a senior member of UKERNA / or a NHS / HE forum senior representative.  

The group will also include a number of correspondence members including; representatives of the home countries; a senior IM&T representative such as a Chief Information Officer (CIO), a social care representative, and a NHS Direct representative.

DAG - Ways of Working
Their will be two co-chairs, the Head of Technology, (National Library for Health), and the Convenor of the LKDN informatics Group (IG), who will be elected by the IG Group, in the first instance. 
The DAG will be accountable to the NLH Programme Board.

The DAG will have a number of task driven sub-groups, and be based upon Prince2 reporting structures.  These groups will co-opt members for time-limited periods to provide additional input from senior users when required. The sub-groups will consult with the librarian community where appropriate. Consultations will use explicit methods and publish results and give written feedback to the consultation community.

The DAG will meet bi-monthly, and will investigate the opportunities for virtual meetings and collaborative group spaces. 

The DAG will investigate compensating sub-group co-opted members wherever possible, for their time and any travel expenses incurred.

Appendix 2: Enterprise Architecture Work Packages
Package NLH-EIA-p00 – NLH EA – Direction of Travel
Goal:  
To document the core standards framework that will be used within the NHS Library Architecture and the governance processes associated with those standards

 
Scope:
Will consider standards for metadata descriptions, vocabulary, search, harvesting, alerting, web services

Description:
The framework will define:
The core Frameworks to be used within NLH EA
The core standards and a location where these standards can be found.
Other deliverables within the EA work stream
The nature of the governance process and the standards body that will oversee it.

Package NLH-EIA-p01 - NHS Library Information Addressing Framework/ Naming Convention
Goal:  
To devise a simple but logical and consistent scheme for naming, labelling and URI based addressing of the key components in the NHS information landscape

 
Scope:
Will cover information domains, information services, namespaces, schemas, metadata elements, encoding schemes, collections, channels.

 
Description:
The framework will define:

The root XML Namespace for the NHS library infrastructure (which could be designated nhslib:) 

The rules and guidelines for naming and identifying (URI) information collections and information channels within the National Library for Health (of which http://library.nhs.uk should be the root - not http://www.library.nhs.uk) 

The rules and guidelines for naming, labelling and identifying (URI) encoding schemes, metadata elements, services and schemas 

Processes and authorities for adding to or modifying the framework.

Package NLH-EIA-p02 - NHS Library Metadata Framework and Generic Application Profile
Goal:
To devise a complete metadata framework for the NHS library (in human and machine readable form) and then to produce a generic metadata application profile which can be a model for services and applications that exist or will be introduced.

 
Scope:
All the elements and encoding schemes that will be used by the NHS Library including elements and encoding schemes from other frameworks that already exist (e.g. Dublin Core and qualified Dublin Core)

 
Description:
The human readable form of the profile is essential for the tendering of new services and will be something to which prospective suppliers can map their content or services.  The machine readable profile will contain XML or RDF bindings that can be used for the creation of web services.

Package NLH-EIA-p03 - NHS Metadata & Vocabulary Registry
Goal:

To explore options for creating and running an NHS Library Metadata & Vocabulary Registry

Scope:

All the elements and encoding schemes that will be used by the NHS Library including elements and encoding schemes from other frameworks that already exist (e.g. Dublin Core and qualified Dublin Core)

Description:

A management and browseable/searchable display tool would be invaluable in promoting the use of the NHS Library metadata framework and controlled vocabularies. It could also provide the core of a metadata web service, delivering elements and vocabulary items to connected applications. This project will explore options and recommend a solution to be developed or procured.

Package NLH-EIA-p04 - NHS Library Terminology  
Goal:

To collect, name, identify, register and encode all NHS Library vocabularies.

Scope:

This will cover the controlled vocabularies commonly used in NHS library applications and will by its nature overlap with much of the terminology used in clinical coding.  Where possible existing names and encoding schemes will be used (e.g. dcterms:MESH)

Description:

This project will create the managed collection of NHS Library controlled vocabularies and name it acccording to the naming convention and addressing framework established in package NLH-EIA-p01.  Each of the vocabularies will be referenced by the metadata framework and application profiles established in package NLH-EIA-p02 and ultimately will be registered in the NHS Library Metadata and Vocabulary Registry established in package NLH-EIA-p03.

Package NLH-EIA-p05 - NHS Link & Address Resolution Services
Goal:

To explore options and recommend solutions for  NHS OpenURL and Address Resolution Services to enable the use of relative persistent identifiers for key NHS Library content.

Scope:

Will explore the use of OpenURLs, CrossRef, Handle services, Digital Object Identifiers, PURLs and commercial redirection services.

Description:

The National Library for Health will has already changed its URL once and it is likely that this will happen again as content management platforms change.  In order for the addressing framework established in package NLH-EIA-p01 to work, it will be necessary to translate logical addresses to physical addresses and to provide a service which will allow these links to be managed.

Project NLH-EIA-p06 - NHS Collections Design Architecture and Content Model
Goal:

To ensure that the existing NHS  collection are understood and documented in the context of the wider NLH enterprise architecture

Scope:

Will cover all of the NLH physical and virtualcollections  and national medical information services that form part of the National Library for Health.  It will also cover any learning modules and related materials related to CPD.

Description:

Given that the some collections are already in place the collections architecture and content models will reflect current policies and categorisations.   However, this needs to be formalised and documented, and extended to cover new or desired collections and  to provide content models against which suppliers can tender for future.  
This documentation must be conformant to the other elements of the architecture emerging from the other projects in particular the naming convention emerging from package NLH-EIA-p01 and the metadata framework emerging from package NLH-EIA-p02.

Package NLH-EIA-p07 – NHS Library Service Registry
Goal:

To design and implement a Service Registry for the NHS Library

Scope:

The service registry will contain all details of content collections, information services, transactional services and agents

Description:

With the close links to academia, this project will explore links with the JISC IESR architecture and build on the e-content strategic alliance.

Package NLH-EIA-p08 - pan NHS Resource Discovery Services (Document to Delivery - D2D)
Goal:

To design a D2D architecture backbone and reference models for the National Library for Health with specifications suitable for forthcoming tenders

Scope:

This will include high level definitions of the use cases involved in finding and retrieving resources.

Services include Authenticate, Search, Browse, Profile, Alert, Harvest, Analyse/Map, Document Delivery, Authorisation Management, Usage Recording/Reporting

Description:

With the close links to academia, this project will explore links with the JISC D2D architecture.  The aim is to define the services that suppliers will need to tender against.  The existing work on Athens/Shibboleth migration will be factored into this work package

Package NLH-EIA-p09 – NHS Alerting and Current Awareness Framework
Goal:

To design an architecture to support end-user discovery, subscription and delivery of knowledge feeds, alerts and updates.

Scope:

This will include high level definitions of the use cases involved in finding and current awareness materials across current diverse providers.

Services include RSS feeds search and aggregation, authentication and profiling, harvest, , , Browse, Harvest, Document Delivery, Authorisation Management, Usage Recording/Reporting

Description:

The work will seek to deliver an integrated service for end-users who currently require to register and interact with multiple access points to receive current awareness materials.
Package NLH-EIA-p10 – NHS Document Delivery Framework
Goal:

To design an architecture to support document delivery and inter-lending within NHS search services
Scope:

This will include high level definitions of the use cases involved in 
Services include RSS feeds search and aggregation, authentication and profiling, harvest, , , Browse, Harvest, Document Delivery, Authorisation Management, Usage Recording/Reporting

Description:

The work will seek to deliver a specification for a national document delivery service .
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