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OHT Architecture

Motivation 
Theoretical Underpinning– a common, tooling 

enabled ontology
Logical Architecture
Services Architecture
Interoperability Standards
Developing the architecture
Tooling Roadmap
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Motivation

Interoperability is an increasingly important goal in the 
delivery of effective healthcare IT solutions

Standards bodies are developing fast to facilitate 
interoperability

Standards bodies do not take a full holistic view of the 
application domain

OHT will enhance interoperability by facilitating standards, 
driving standards integration, and building infrastructure 
components based on standards that will ease integration 
of standards
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Strategic Vision

Healthcare information should be available
• Where it is needed
• When it is needed
• With full recognition of patient rights to 

safety, confidentiality and security
Healthcare systems should integrate to provide

• Comprehensive access to clinical 
information

• Cooperatively
• With consistency and reliability
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A paradigm shift

Clinical systems need to be semantically-driven
Systems need a common semantic 

implementation to interoperate
Systems need to be able to dynamically load 

changes to the semantic definitions to respond 
to changes in clinical practice
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Achieving the paradigm shift

Compatible, comprehensive, cooperating 
semantic standards

Common, shareable components for 
implementing clinical exchange

Clinical and information governance
A service-oriented architecture that is dynamic 

and allows for rapid re-configuration of 
services
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Two architectures

The architecture for applications
• Based on shared semantics
• Based on services

The architecture for tooling to support 
interoperability of applications
• To develop / maintain semantics
• To develop / maintain services
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Levels of interoperability

Non-electronic

Machine transportable

Machine organisable

Machine interpretable

Paper Notes

Email

Indexed CDA document

Coded CDA document

Type Instance
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Level 1 interoperability
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Level 2 interoperability



D
at

a 
St

an
da

rd
s

Level 3 interoperability
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Level 4 interoperability



D
at

a 
St

an
da

rd
s

Industry maturity

Application providers are developing richer 
semantic solutions

Healthcare providers are demanding greater 
interoperability of solutions

National bodies are demanding an integrated 
EHR

The theoretical basis for interoperability is still 
developing

On the S-curve of maturity, we are entering the 
steep learning and deployment part
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Clinical semantic 
interoperability s-curve

Time

Maturity

Terminology

Messaging

CDA

Archetypes / templates

SOA

Common tools

Full Machine
Interpretable Exchange
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Architectural elements to support levels 
of interoperability

Non-electronic

Machine transportable

Machine organisable

Machine interpretable

Communication, discovery
(e.g. Messaging, Services)

Syntactic standardisation
(e.g. standardised documents,
messages)

Semantic standardisation
(terminologies, EHR ontologies)
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Technical Architecture

Healthcare Services Bus

Service
Provider

Service
Provider

Semantics
Repository

Services
Directory
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OHT goals on supporting 
interoperability

Ultimate goal of OHT is to support full semantic 
interoperability

Best achievable today is syntactic 
interoperability with some semantic 
interoperability

Much of todays interoperability is machine 
transportable, and OHT will support that as its 
underpinning

Each of the levels depends on successful 
architecture to support the lower levels, and 
OHT will develop these in a harmonised way
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Technical Architecture – Level 2 
(Machine Transportable)

Healthcare Services Bus

Service
Provider

Service
Provider

Services
Directory
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Technical Architecture – Level 3 
(Machine Indexable)

Healthcare Services Bus

Service
Provider

Service
Provider

Services
Directory

Agreed
Syntax
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Technical Architecture – Level 4 
(Machine Interpretable)

Healthcare Services Bus

Service
Provider

Service
Provider

Semantics
Repository

Services
Directory

Agreed
Semantics
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Theoretical Underpinning

To fully interoperate , applications need to share 
a common ontology

The HL7 V3 RIM and SNOMED CT are 
examples of a shared ontology

Common tools are needed to underpin a shared 
ontology

The logical data and services architecture are 
part of the ontology

Standards define part of the ontology
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Clinical 
Interoperability today

Service Provider Message

Ontology

Little common tooling

Service Provider
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The need to expand the ontology into 
applications

Communication-centric ontologies for 
interoperability focus on the exchange format

Communication-centric ontologies tend to drive 
lots of translation into and out of the 
communication

Expanding into the application space will enrich 
the ontology and reduce translation needs
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Interoperability 
tomorrow

Service Provider Service ProviderMessage

Ontology

Common tooling and infrastructure
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What is in the ontology?

Common logical record architecture
Common services architecture
Supported by:

• Harmonised standards
• Complementary tools
• Common software components
• Common infrastructure components
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How parts of the architecture support 
interoperability

Non-electronic

Machine transportable

Machine organisable

Machine interpretable

Services
Architecture

Logical Record
Architecture
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Interoperable 
Applications

Shared ontology /
Common tools and infrastructure

The richer the shared 
ontology

The more we adopt 
common tools and 
infrastructure

The faster we will be able 
to build interoperable 
services

The richer will be the 
interoperation

Patient safety and quality 
of care will improve
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Level 4 interoperability

Shared Ontology
Common Tools

• Services need to share an 
ontology to interoperate
• The ontology needs to be 
common only for the areas of 
interoperation
• Applications delivering 
services will have their own 
unique ontology for

•Commercial added value
•Application distinction

• E.g. a lab system and a 
clinical record store need only 
share the ontology for recorded 
requests and results
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Logical Record Architecture

Layered architecture
Based on common, defined clinical content 

models
Assembled from customisable, re-usable 

components
Underpinned by harmonised, interoperability 

standards
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EHR
EHR

EHR Entry
*

Care Entry
*

Provenance

Expression

*

Label

0..1

Other value

*

Term

0..1
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Logical Record Architecture

Re-usable content components

Detailed Content Models

EHR Implementations
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Logical Record Architecture

Re-usable content components

Detailed Content Models

EHR Implementations

S
tandards

C
om

m
on C

om
ponents
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Common Components 
and Competition

Collaborative
Arena

Shared Ontology
Common Tools

A shared ontology does 
not mean identical 
applications

Collaboration requires a 
common ontology

Collaboration adds value 
to applications

Competitive added value 
builds on common 
components
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Clinical Application Layers

Clinical Use Case

Clinical Content Model

Clinical Templates

Clinical Archetypes

Reference Model, Types, Terminology

Logical View

Business Use Case



D
at

a 
St

an
da

rd
s

Business Use Case

Defines the full business context for provision of 
clinical services (e.g. Emergency Department 
visit)

Defines the contextual framework
Records patient identity
Defines appropriate access to information
Records administrative information
Invokes clinical use cases
Supported by service architecture
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Clinical Use Case

Defines clinical information capture and retrieval
Defines clinical rules, and clinically-related 

access-control to information
Defines integrity and safety 
Provides presentation rules
Supported by service architecture
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Clinical Content Model

Defines clinical content for a clinical use case
Must be based on re-usable components
Must have clinical validity
Must be bound to terminology
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Clinical Template

Defines aggregation and selection from clinical 
archetypes

Binds clinical archetypes into content model
Adds clinical use-case specific detail
Adds clinical use-case specific terminology
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Clinical Archetype

The unit of re-use in clinical applications (e.g. 
blood pressure)

Defines all of the possible data collection for a 
clinical expression

Is a pattern that interoperable applications 
should abide by to allow sharing of that 
information

Provides hooks for terminology
Must be common in all applications
Must be identifiable in storage and 

communication
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Information Model, Data types and 
Terminology

Atomic building blocks of archetypes
Will differ from implementation to implementation
Logical, shared models must be transformable to 

implementable models
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Technical architecture

Based on communicating applications
All applications share a semantic repository

• Can be distributed by paper or electronically
• Ideally should be dynamically loaded (as 

some current terminology releases are)
All applications share a services directory

• Can be hard-wired (as some messaging-
based implementations are)

• Ideally should be discoverable and 
dynamically extendable
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Technical Architecture

Healthcare Services Bus

Service
Provider

Service
Provider

Semantics
Repository

Services
Directory
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Semantics Repository

Terminology
Archetypes with Terminology Bindings
Templates

• Archetype restriction and assembly
• UI definition?
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Semantic Definition and Use

Semantic
Repository

Semantic
Definition
Tooling

Clinical
Service Provider

Requires good tooling to support:
• Semantic definition and terminology modelling
• Use within the Clinical application

Clinical
Service ProviderClinical

Service Provider
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Semantic Space
U

se
 C

as
e

concept

The semantic space is the set of 
all legal expressions in an 
ontology

A rich ontology is multi-
dimensional (significantly more 
than 3)

The SNOMED CT concept 
model is an example of a multi-
dimensional semantic space

However, SNOMED CT is not 
rich enough to provide a full 
clinical expression (e.g. has no 
concept of number so cannot 
represent values)
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Services Architecture

• a unified architecture that specifies a common set of 
specifications that can be used to create reference 
implementations

• based on requirements from NHS, NeHTA, Infoway, 
and other early adopters 

• based around services, content components, and e-
documents

• specified using service component architecture, 
designed to balance granularity and flexibility

• based on HSSP-specified services where possible
• specified as web-based services where possible
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Open Health Tools -- Service Architecture  To:
drive the architecture (Strawman), 
continual iteration between customer needs,
standards and reference builds,
Collaboration based upon vested self interest,

Health Information Network

POINT OF SERVICE

Hospital, LTC,
CCC, EPR

Physician
Office EMR   EHR Viewer

Physician/
Provider

Physician/
Provider

Physician/
Provider

Lab System
(LIS)

Lab Clinician

Radiology
Center

PACS/RIS

Radiologist

Pharmacy
System

Pharmacist

Public Health
Services

Public Health 
Provider

HSB Access
Node

Representative 
HIN Services

HSB Support
Services ü

Open HealthIT 
Core Initiative

Infrastructure Services

Security 
Management

Provider 
Registry

Patient 
Resolution

Service 
Registry

Privacy 
Management

Community 
Management

Interoperability Services

HL7 V3

Terminology

Document 
Processing

Patient
Information Services

De-Identified 
Patient Data 
Warehouse

Healthcare 
Information 
Exchange

Personal
Health Record

(PHR)

Electronic
Health Record

(EHR)

Public Health Information 
Services

Public Health 
Reporting

Outbreak 
Management

Healthcare Service Bus (HSB)

ü
R

ü
R

ü
R

ü
R

ü

ü

ü

ü
R ü

R

ü
R ü

R

ü
R

ü
R Open HealthIT 

Reference Implementation
Representative 
Commercial Services

Interoperability 
Services
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NHS Care Record Service OverviewNHS Care Record Service Overview
National 

Application 
Service Provider

National 
Application 

Service Provider
Delivers national 

services

Transaction 
Messaging 

Service

Transaction 
Messaging 

Service
Processes all messages

Local Service 
Providers

Local Service 
Providers

Deliver a range of 
local functionality

SHAs/Trusts/Units/
Social Care/

Primary Care

SHAs/Trusts/Units/
Social Care/

Primary Care
Care and services 

for patients

Choose
and Book

Personal 
Demographic 

Service
(PDS)

Personal 
Spine 

Information 
Service 
(PSIS)

Electronic 
Transmission 

of 
Prescriptions 

(ETP)

Data 
services 

for 
secondary 

uses 
(SUS)

A cluster

Clinical 
Spine 

Application 
(CSA)

Access Control FrameworkAuthenticates users
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Conclusion

To achieve full semantic interoperability, we 
need a paradigm shift

Applications / Service providers need to be able 
to dynamically integrate semantic definitions

To achieve this, we need a service-oriented 
architecture with a common semantic 
repository

Standards-based tooling will be essential to 
deliver this architecture


