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Presenter
Presentation Notes


1. I am Tony from the Ministry of Health Holdings of Singapore. 



2. Just a little bit bkgd, we did this pres on “Singapore Healthcare’s Journey towards Interop, Sharing and Reuse” about ½ years ago at the OMG conference. 



3. During this period, we have made some progress in this journey. We have updated the pres to share with you the progress and challenges so far.



Btw, My colleagues Ming Fai and Sari is not able to come for this conference.

I ‘ll try my best to cover the whole pres.
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Just some introduction�
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Singapore: Small Country but Big CitySingapore: Small Country but Big City

704 km2

5.08 million population

1819
1965

Presenter
Presentation Notes


Singapore is a small country in terms of land area. 

Just to give a sense on how small it is,  

      a. About half of the area of Los Angeles and with similar population. �      b Drive from one end to the other end, took about half an hour

      c. Also, Let’s say you are coming from overseas to Singapore and have a two o’clock meeting. If your plane touch down at 1 o’clock. You could probably make it. 



2. Singapore is also a big city, as it is well developed, very populated, with all kind of entertainment like Formula-one and recently casino.



3. In terms of healthcare system, Singapore was ranked #1 in Asia, #6 in the world by the World Health Organisation (WHO) 
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Presentation Notes
1. However, even in such a small place, we have a very diversed healthcare system. 



2. The healthcare services in Singapore are collectively provided by diversed players from public sector, private sector and people sector (charity).

	-For example, 80% of primary care is provided by Private GPs, with the remaining 20% by Government Polyclinics. For acute care, it is the opposite. In other words, no single institution/organisation dominate the healthcare services in Singapore.

	

3. The result of this is a very fragmented healthcare IT landscape 

	- On the one hand, we have very sophisticated but heterogeneous EMR systems in use at the government hospitals and polyclinics. On the other hand, we have minimal EMR usage at Private GPs, Community Hospitals and Long Term Care settings. 
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Supporting health landscape of the future 
“One Patient, One Record”

Presenter
Presentation Notes


Under the Singapore vision of integrated care, patients move seamlessly across the healthcare system to receive coordinated care at the most appropriate settings, without the duplication of tests and scans.



To support this vision, it is important to have interoperability across our Health IT systems to facilitate sharing and reuse of information to achieve “One patient, One record”.
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Electronic Records Electronic Records -- EMR vs. EHREMR vs. EHR

Electronic Medical Record (EMR)
Specific to an facility (institution, private office); the equivalent of its 
paper predecessor and includes everything that is recorded by that 
organization about a given patient. It has “depth” but lacks “breadth”.

Electronic Health Record (EHR)
Specific to an individual; captures a key subset of health information 
from multiple point of service systems. It is available electronically to 
authorized healthcare providers and the individual anywhere, anytime 
in support of high quality care. This record is designed to facilitate the 
sharing of data across the continuum of care, across healthcare 
delivery organizations and across geographies. 

Presenter
Presentation Notes
Before I go on, let’s define this two terms – EMR and EHR in our context.

1. For EMR, it is typically organisation-centric , containing a person’s detailed clinical info confined to a particular institution)



2. For EHR, it is typically individual-centric, containing a person’s summary clinical info that are interested by different care providers.



3. The reason I want to clarify these terms is because the current key health IT initiative in Singapore is the National EHR.�
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MOHH Plan and Key Initatives



This material contains information that is confidential to MOH Holdings Pte Ltd (MOHH) and should not be circulated beyond MOHH without permission. 8
M O H    H o l d i n g s    P t e    L t d

About MOHH

Singapore iN2015 Goal for Healthcare and Biomedical Sciences

Presenter
Presentation Notes
 MOH Holding is the holding company for all the public healthcare asset in Singapore, for example, Government hospitals.



2. 	 One of key roles of MOHH is the national coordinator healthcare IT.  



3.   MOHH works with Infocomm Development Authority of Singapore, Ministry of Health and other healthcare providers to fulfill the healthcare vision for Singapore.
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1.  As a national coordinator of Health IT , MOHH drives national IT initiatives across the healthcare sectors. The National IT initiatives are supported by horizontal functions such as data standards, enterprise architecture, privacy & security and medical informatics. 



2. The center piece of the whole plan is the National EHR, which is a platform to enable the sharing of information across the various healthcare sectors. The first phase of the National EHR will go live in April this year. 



3. The National EHR is a multi-year initiatives. All our SOA-related initiatives are anchor on this mega project as the first “customer”.  �
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Presentation Notes
1. The architecture initiatives that I am going to share today are driven by the Enterprise Architecture horizontal function, in collaboration with other horizontal functions in MOH Holdings.
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Presentation Notes
1. To further illustrate, all our architecture initiatives  target the National EHR as our "first customer“ to seed the initial requirements. The initial architecture will apply to other initiatives and get fine-tuned and extended in a iterative manner.



2. For the National EHR, over 90% of work is integration, and we are taking a SOA style (loose-coupling) approach for the implementation. 
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Let’s go to our architecture initiatives
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Two Key Dimensions

Presenter
Presentation Notes
Internally, we are also trying to position and illustrates our initiatives into a single picture. 

Here we use a 2X2 matrix to segregate the focus of each initiatives. One dimension is on Interop & Sharing versus Reuse. The other dimension is to address the what, where and how part for the implementation versus the planning and enabling tools. 
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Presentation Notes
1. Here's the four SOA related initiatives that we are sharing today, and how we position it.

	a. The Interoperability Arch and Service Catalogue collectively address the what, where and how part on interop & sharing and reuse.

	b. The National Health ESB Reference Architecture set the direction for SOA infrastructure planning for major stakeholder.

	c. The EA repository is a infrastructure to facilitate ongoing planning, collaboration and governance.
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- Service Catalogue
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Service CatalogueService Catalogue

Background:
Early 2010, two-month effort
Leverage on previous architecture work

Objectives:
Provide a baseline of NEHR services
Take a step towards SOA-based NEHR architecture

Deliverables:
Approach for identifying services
Template for documenting identified services
A initial set of services required by the NEHR

Presenter
Presentation Notes
�1. background of the effort

    -two-month work and leverage on some of previous architecture work on the NEHR (e.g. conceptual repository architecture NEHR)



2. Key objectives of Service Catalouge is to 

	a. provide a initial set of services to support the NEHR; and 

	b. drive the NEHR towards SOA-based architecture, facilitate “loose coupling” integration between NEHR and other systems through well defined services.
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Organisation
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Access Mgmt, Terminology, Integration

x 461x 461

x 82x 82

x 24x 24

x 5x 5

Presenter
Presentation Notes
1. Take a look at the organisation of Service Catalogue



2. Altogether 5 domains, the EHR domain and National Health Identification Service domain are more functional , others 3 domain are more backend and technical. Each domain are further decomposed into functional areas, service and operations.



3. The services are derived mainly based on key business entities while the operations are derived mainly based on the draft functional requirements associated with the business entities. For example, based on draft func reqs, patients are able to opt-out from sharing of the clinical info. That ‘s why we have getConsent and setConsent operations defined under “Consent” Service.
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1. Let’s drill down to our service catalogue. For each service, it captures things like the operation, input & output. In this example, Patient is identified as a Services as it is a common “business entity”. It has the add/delete operations defined based on the draft functional reqs with the data source system.



2. One of the key thing we don’t show in this picture is column on implementation schedule of each interface. Some of them need to be implemented in the NEHR Phase 1, some is in subsequent NEHR phases.



3. Again, this service catalogue is 1st cut, and all this will need to fine-tune/validate in the detailed design phase of the NEHR phase 1.
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Presenter
Presentation Notes
1. The services catalogue was developed before the NEHR was awarded. A key driving force for that is the tight timeline for the NEHR. 



2. In order to facilitate SOA-based architecture, we want the awarded vendor to hit the ground running with sth instead of starting everything from scratch. It is just like a 400 M relay, we pass the baton to the next runner,



3. By developing the methodology ,templates and 1st cut of draft services, we have a much better starting point and set the general direction.�
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Service Catalogue – Next Step

Review and update the catalogue after detailed design 
(completed) of NEHR phase 1, for example

Subsume some operations into one another  (e.g. add, update, 
delete)
Further split some operations
Inter-operations dependency to align with general business 
rule/architecture decision (e.g. patient registration shall  exist done 
before medication orders)

Reuse  the NEHR services for new applications

Stronger tie-up with Interoperability and Integration 
Architecture

Presenter
Presentation Notes
1. So we have completed the design of  the NEHR phase 1, and will review the catalogue

Some foreseeable update to the catalogue:- 

Some service operation subsumed into one another to minimise the # of interfaces

Some service operation further split (e.g. medication – ordered, dispensed)

Establish the dependency between services to align with general business rules/architecture decision (e.g. the service for adding patient need to called before the services to update ordered medication for that patient)



2. We are also facilitating the reuse the services in other projects that will integrate with the NEHR, or in some case to reuse the design.

e.g. NEHR will receive lab results from public hospital labs. There is similar integration need between National GP systems and private labs. Therefore, even we do not directly reuse the updateLabResults service, we could reuse the design, so next time private lab need to integration with the NEHR will be much easy.



3. Another future plan is to have stronger tie-up between the Service Catalogue and the  Interoperability  & Integration Architecture, which I will cover afterward, to address interoperability, sharing and reuse in a more holistic manner.
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While the Service Catalogue address the question of what and where services is available for reuse, the IIA address the “how” part in information exchange so that information could be exchanged and interpreted in a consistent manner.
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Presentation Notes
The whole of IIA work covers the various areas of concern: semantic interoperability, integration, security, administration, infrastructure. It address the “how” part of how systems should be interoperate and integrate through standards/guidelines/patterns



2. Some challenges: 

	a. Will be a huge stack of doc, not easy to consume. 

	b. Ownership/stakeholders of the IIA are scattered across different functions  

     For example, From Data Standard team perspective,  the primary interest is on semantic interoperability (doc structure, codification). From security team perspective, their concern how is information secured and protected during the exchange ? From administration team perspective, their concern is how is the integration impact on the operation procedure (e.g. how they are notified if the remote data source system that link to the NEHR is down). 



3. IIA aims to provide a common framework to facilitate clear ownership of content across various stakeholders to address the how part of the integration.
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IIA – Supporting Info Exchange 
Requirements of NEHR

Presenter
Presentation Notes
1. As NEHR is the anchor customers for the IIA. One key yardstick for the usefulness of IIA is to guide the implementation of the information exchange requirements for NEHR.�

2. The diagram represent the info exchange requirements of NEHR, with groupings by organisation/data source systems. Each arrow represents a info exchange requirements in the NEHR. Some arrows are for update info into NEHR, some are for requesting information from the NEHR, some are for requesting document from remote data sources). 
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Linkage to Standards

S/ 
N

Name Purpose Integration 
Standards

Semantic 
Standards

5 Doc – 
Request 
EMRX

Request source system for a 
specific document.

Leverages on EMRX’s GetDoc 
functionality.

Web Service EMRX XML

Presenter
Presentation Notes
1. Drilling down into each arrow will be a list of standards to guide the integration. 



2. One of the key benefit for the IIA is to creates the structure to discuss & establish relevant standards like semantics & security for a particular common integration requirement.
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Linkage to Service Catalogue

Domain Functional Area Service Name Service Operation Service Operation 
Description

EHR
1. Summary Care 

 
Record

Medication
UpdatePatientMedic

 
ation

Update 

 
medication(s) on 

 
the patient 

 
medication list.

Presenter
Presentation Notes
- Most of the arrows will be implemented as services in the NEHR phase 1, and become part of the the service catalogue. 
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Presenter
Presentation Notes
Ultimately, we would like to package the standards/guidelines/pattern in the IIA into various profiles to address common integration requirements for specific domain (e.g. Lab result exchange).



We want to make it to be as practical as possible, and easy to consume.
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Presentation Notes
1. In additional to the Service Catalogue and Interoperability Arch, we also embarked on other efforts to support our SOA journey.



2. One of them is the National Health Service Bus Reference Architecture



3. As service bus is a key infrastructure for any SOA implementations, MOHH is making an effort to align the ESB strategies across different settings
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National Health Service Bus National Health Service Bus 
Reference ArchitectureReference Architecture

Background

Most systems integrations (EMR, LIS, RIS … etc) in large healthcare 
settings are using traditional MLLP via integration engine

minimal Enterprise Service Bus (ESB) investments to-date.

However, ESB is being considered in a number of  upcoming large 
scale healthcare IT initiatives (NEHR, NHIS, CLEO, Hospital Cluster 
wide Initiatives)

Opportunity for early alignment !!!

Presenter
Presentation Notes
Some background for this effort



1. Most system integration in hospitals are using MLLP via integration engine. The investment on ESB to date is minimal.



2. However, this landscape is changing. ESB is being considered in a number of upcoming IT initiatives in both National (e.g. Natonal EHR) and Hospital cluster-wide IT projects.



3. We see this as a good opportunity for early alignment on SOA investment and implementation from a national perspective.



This material contains information that is confidential to MOH Holdings Pte Ltd (MOHH) and should not be circulated beyond MOHH without permission. 29
M O H    H o l d i n g s    P t e    L t d

National Health Service BusNational Health Service Bus 
Reference ArchitectureReference Architecture

Process

One month exercise

Over 10 internal/external stakeholders engaged for 
interviews, major stakeholders participated in 
working group

Deliverables and Outcome

A Reference Architecture for ESB landscape

Key directions identified for moving towards the 
reference architecture

Presenter
Presentation Notes
1. It take one months for the whole exercise. Over 10 internal and external stakeholders participate. For major stakeholders, they participate actively in the working group.



2. The key deliverables are 

the Reference Architecture for ESB landscape.

the key directions for moving towards the reference arch, with endorsement by major stakeholders.
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Presenter
Presentation Notes
Let’s take a take a look at our reference architecture



1. First of all, it will be a federated model, meaning there will not be only one single ESB that take care of all the settings. There will be multiple instances ESB in the whole landscape.



2. Each hospital clusters will have their own physical instance of ESB, with a partition of it dedicated for cross-organisation integration.



3. Key considerations for this model include org structures, governance, operations, performance and cost. Take org structures as an example, The relationship between MOH Holdings and hospital clusters is loosely coupled (i.e. they are autonomous for IT decisions). Hence, it is not practical for MOHH to push for a centralised ESB to serve all major stakeholders although it could be good for governance perspective.
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Key Direction #1 Key Direction #1 –– A Shared ESB for MOHH A Shared ESB for MOHH 
driven initiativesdriven initiatives

NEHR & NHIS

ESB

CLEOS

ESB

CHIC

ESB

AIC

ESB

NHG

ESB

SHS

ESB

Isolated Infrastructure

NEHR, NHIS
CLEOS, CHIC

AIC

ESB

NHG

ESB

NHG

ESB

Shared Infrastructure

Isolated
1. Investment in more sets of ESB platforms and 

implementation.
2. Investment in more physical network 

connections and data centre operations.

Shared
1. Investment in less sets of ESB platforms and 

implementation.
2. Investment in less physical network 

connections and data centre operations.

Hospital 
cluster(s)

MOHH 
driven 
initiatives

SHS
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Take a look what are the key directions derived from the Reference Architecture

1st direction – Shared ESB for MOHH-driven initiatives



1. MOH Holdings is driving a number of national health IT initiatives, which all require ESB infrastructure for integration with other parties. 

Logically, this individual but inter-related initiatives should share the same ESBs, same data center, … same helpdesk, same infra.



2. Apart from cost, these different initiatives will have a lot of integration among themselves going forward. It make sense for them to share the same ESB infrastructure.



3. The analogy is a family shall all stay under one root so as to save cost, have better coordination and easier to leverage on one another.
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Key Direction #2 Key Direction #2 –– National EHR to extend the Info National EHR to extend the Info 
exchange platform to support other MOHH initiativesexchange platform to support other MOHH initiatives

National
Healthcare

ESB

NHG Apps

Cluster Apps

AIC Apps

NEHR

AIC

MOH Apps

MOHH

EHR-IX (Cluster) Internal

Other NHG/SHS Cluster (1..n)

EHR-IX (NHG) Internal EHR-IX (NHG)

EHR-IX (AIC) Internal EHR-IX (AIC)

EHR-IX (MOHH) Internal EHR-IX (MOHH)

Medinet

HPB Apps

EHR-IX (Cluster)

NHIS

CLEOS

CHIC

NHG

SHS Apps

EHR-IX (SHS) Internal

SHS

EHR-IX (SHS)

SCM

Considerations: Scale and project timeline dependency
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2nd direction – National EHR extend its ESB to be cover other MOHH initiatives.



While we agree on National IT initiatives shall share the same ESB, the next questions is who will be the big brother.



We finally reach a common understanding that the National EHR should be the big brother to extend it ESB platform to take care of the integration need of other national initiatives.



Key considerations for us to reach consensus are scale, project timeline. 

      Among the MOHH driven IT initiatives – the National EHR is the largest scale, will be the first to rollout, and with the most stringent requirement on infrastructures => Best candidate to be the big brother.
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Key Direction #3 Key Direction #3 –– Leverage on same Leverage on same 
products/technologies for otherproducts/technologies for other ESBsESBs
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Healthcare

ESB

NHG Apps

Cluster Apps

AIC Apps

NEHR

AIC

MOH Apps

MOHH

EHR-IX (Cluster) Internal

Other NHG/SHS Cluster (1..n)

EHR-IX (NHG) Internal EHR-IX (NHG)

EHR-IX (AIC) Internal EHR-IX (AIC)

EHR-IX (MOHH) Internal EHR-IX (MOHH)

Medinet

HPB Apps

EHR-IX (Cluster)

NHIS

CLEOS

CHIC

NHG

SHS Apps

EHR-IX (SHS) Internal

SHS

EHR-IX (SHS)

SCM

Considerations
• Ease of Integration, establishing  

of logical SOA registry for all 
cross-org services to facilitate 
reuse

Service Registry

NEHR (Int & Ext)
NHIS (Int & Ext)

CLEOS (Int & Ext)
CHIC (Int & Ext)

MOHH

NHG Apps
(Int & Ext)

NHG

SHS Apps
(Int & Ext)

SHS

AIC Apps (Int & Ext)

AIC

MOH & HPB Apps
(Ext)

Medinet

EHR-IX Registry

NEHR (Int & Ext)
NHIS (Int & Ext)

CLEOS (Int & Ext)
CHIC (Int & Ext)

MOHH

NHG Apps
(Int & Ext)

NHG

SHS Apps
(Int & Ext)

SHS

AIC Apps (Int & Ext)

AIC

MOH & HPB Apps
(Ext)

Medinet

EHR-IX Registry
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3rd direction – Leverage on same products/technologies for other ESBs



1. Although we are going for federated and peer-to-peer model for the ESB, it make sense to use similar products/technologies. The considerations are the ease of integration, ease of establishing a logical SOA registry for all cross-org services to facilitate reuse and sharing.



2. Based on the current progress, the National EHR will sets the directions for the products/technologies. 



3. The challenges for this direction could be the diversity of technical architecture and IT environment of individual stakeholder (e.g. hospitals) 
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Service Catalogue

Interoperability and Integration Architecture (IIA)

National Health Service Bus Reference Architecture

Enterprise Architecture Repository

Conclusion
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Now I come to another efforts that support our SOA journey in planning and governance. 



It is the Enterprise Architecture Repository. 
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Enterprise Architecture (EA) Repository

Background

• Our IT initiatives involve a lot of 
 integration ‐> need intensive planning

• For planning purpose, we gather & 
 generates vast amount of architecture

 artefacts

 
in different

 
formats, stored in 

 different

 
locations and captured from 

 different

 
perspective.

• Lack consistent way to maintain/update.

 Artefacts

 
collected become obsolete 

 overtime

• Difficult to cross‐harmonise

 
and reuse.
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Some background



1. Our IT initiatives need to touch/integrate with a lot of existing systems. This typically require a lot of planning



2. To support planning, individual projects gathered & generated a lot of arch info (e.g. which system is the best source of this information, what are the integration capability of the system). A lot of info is being captured, but the problem is this arch info are captured in different format, stored in different locations and captured from different perspective , which make it very difficult to harmonise and reuse

        e.g. some capture very narrow and deep info, some capture shallow but with breath. To make things more challegeing, all using different terminology/classifications (e.g. two piece of applications artefacts, both captures “organisation” as part of the appln info, but one means owner org of the appln, the other one means organisations that has deployed the applications)



3. Overtime, the info become obsolete , don’t know which is the latest version. The reusable value of the info captured decline. (a little bit like knowledge mgmt)
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Distille
d Info

A repository

 
is required to 

•capture & manage the gist

 
of the 

 architecture information in a 

 structured manner
•as a single source

 
of info (though 

 may not be the truth) to facilitate 

 ongoing analysis and planning

Key Challenge:

• How to maintain, align, exploit 

 and reuse these architecture 

 information for ongoing planning 

 purpose?  
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Key message



As we start feeling the pain to manage all this arch info, we realise we need an architecture repository to help us in capture and manage the gist of the info in a relatively structured and standardised manner to support on-going planning.

While we may never reach the state of having a single source of truth, but we could try go for a single source of information

 A little bit like what we want for the medical record – we want info to be as structured as possible, ease for analysis, less ambigurity. The same hold true for arch info.
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Example of pain points

•We need clarity and visibility for the “operating”

 
environment

•It is just too complex  (over 150 applications, 300 known interfaces in 

 clinical area etc). Everybody have a piece of puzzle that if we put 

 together will likely have a clear picture.

•We want to mitigate ambiguity and

 
standardise

 
vocabulary

e.g. is it “episode”

 

or  “encounter”

 

or “event”

 

or “visit”

 

…

 

etc? 

•We want to facilitate Architecture Information Reuse and 

 Sharing
e.g. I would like to know roughly which systems process this type of 

 data  and who are the project managers that I should talk to for

 

more 

 info. I do not want to start from zero !!! 

It is a like Knowledge Management !!!
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Example of pain points



First, No body have a full picture for the operating environment. 

Second, We are not clinically trained and no need to understand the clinical term. However, the terminology being used are just too diversed and create a lot of confusion – e.g. episode or encounter or event or visit

Third, It is painful to start from zero everytime. Always good to leverage on existing info.
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Data Architecture Technology ArchitectureBusiness Architecture Application Architecture

Architecture Principles, Vision & Requirements

How it is used
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IT Master Plan(current and to-be  view )
supported Business Domains/Organizations (Business Support) - which IT systems provides which Capabilities to which Organizations.
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Program Plan
Planned programs with view of  affected Architecture, dependencies and program overlap

A

Organization
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A

Process* 
(Attachment)

A

Application
A

Application 
Releases

A
Services

A

Information Flow
A

Business 
Object (LIM)

A

Business 
Data (Physical)

A

Components
A

Standard 
Components

A

Standard 
Platform

A

Glossary
A

Component
Module

A

Typically unstructured info, (e.g 
docs) generated for purpose like 

general communications,  
consumption by mgmt

D
Typically structured Info that 

is crucial for architecture 
planning – managed by 

the EA repository

A
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How we use the Enterprise Architecture Repository. This is our conceptual content metamodel for EA artefacts



There will be at least two types of arch info

Info that are crucial for architecture planning (e.g. business capability, services available by applications, Entity but not attributes) – for this info, EA repository is the place to go. 

There are also other info (e.g. process, arch diagram), in the format of slides, excel that is unstructured by nature, good for other purpose (like senior mgmt consumption), need to maintain somewhere (e.g. doc mgmt system).
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Service Catalogue in the EA RepositoryService Catalogue in the EA Repository

Service 
Catalogue

Data in the 
service

Applications 
providing the 
service
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Screenshot from our live system for the service catalogue view.



Here, we maintain our planned service catalogue. We are also in the process to extend the info such as which business capability that the service support, what are the data entity in the service, which application/components provide the service) to facility analysis and planning
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Interoperability Architecture the in EA Interoperability Architecture the in EA 
RepositoryRepository

Interfaces view for 
a application

Interfaces view for 
a application

Presenter
Presentation Notes
Another screenshot showing the view of integration of the systems



Structured arch info of an interface such as protocol, format are being captured to support ongoing planning.
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Inner Governance 
(Internal Operation & Control)

EA Repository – 
Supporting Architecture Assurance & Governance 

EA –Project 
Engagement 

(Interaction 
Points)

EA Repository

Architecture Office

Implementation 
Projects 

(NEHR, CLEO, NHIS)

Principal
Enterprise 

 

Architect

 

Principal
Enterprise 

 

Architect

Architecture

 

Change

 

Management

 

Architecture

 

Change

 

Management

Architects 

 

(Enterprise & Domain)

 

Architects 

 

(Enterprise & Domain)

Guidance

Business 
Capability 
Business 
Capability 

Technology 
Roadmap
Technology 
Roadmap

Application 
Status 

Application 
Status 

Stage 3 (Delivery)Stage 3 (Delivery)

InceptionInception

ElaborationElaboration

RealizationRealization

Senior ManagementSenior Management

Simplified 
Interaction

New  projects to tap 
on for initial planning

Senior Management Stewardship

1

6

3

4

1. EA team member assigned as project 
architect support a particular project,

2. Identify architecture gaps & opportunities 
as a natural part of the project execution. 
E.g.:
• Shared infra (e.g. ESB) need
• Reuse existing services

3. Architecture office review gaps and 
opportunities..

4. The outcome of review will serve as 
input for on-going architecture 
development/ refresh. E.g.:
• Change in technical standards direction

5. Architecture decision that  has cross 
project/ program impact (e.g. NEHR to 
extend its ESB to cover others’ need) will 
escalate SMM support and 
endorsement.

6. Project  architecture info will be  
refreshed into the EA repository 

7. Subsequently, other projects can make 
use of artifacts in the EA  repository  
(e.g.  Current state of applications,  IT 
roadmap etc) for initial planning => avoid 
starting from zero.  

2

5

7

Information 
Flow

Information 
Flow

Others 
architecture
artefacts

Others 
architecture
artefacts

Presenter
Presentation Notes
Highlight how we are going to use our EA repository to support the arch assurance process



1. This is our target business model for EA team.



2. Talk the points



3. We try to build a ecosystem for refreshing the EA repository. We believe that the only way to get people to provide quality data is if they are the one who will reuse the data provided.
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OutlineOutline

Introduction

MOHH Plan & Key Initiatives

Architecture Initiatives Highlight

Service Catalogue

Interoperability & Integration Architecture

National Health Service Bus Reference Architecture

Enterprise Architecture Repository

Conclusion
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Two Key Dimensions

Service Catalogue
Interoperability 
Architecture

National Health Service Bus
Reference Architecture

Enterprise Architecture Repository

Presenter
Presentation Notes
Just a recap on the four key inter-related SOA initiatives that we have embarked on 
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Conclusion Conclusion 

Singapore is embarking on multiple large-scale, and multi-years initiatives 
across its healthcare settings, taking an SOA-based approach to 
facilitate interoperability, sharing and reuse.

As of now, key learning points are:

Pragmatic – “how does it help for investment, project planning and implementation?”

“Just-enough” & “just-in-time” effort  to show progress and value

Continuously to re-visit, re-validate, extend and re-align the architecture to ensure the 
relevancy

Key Challenges are:

Delivery Perspective: Diversity of current systems capability/data

Architecture Perspective: Optimal detail and level of architecture. Just-enough assurance 
process. Ensure our architecture “reusable”, “maintainable” and extensible across 
projects.

Presenter
Presentation Notes


Learning Points

Pragmatic – constantly asked ourselves the question

Do not go for perfect (until the cows come home), just-enough & just-in-time 

Nothing will be cast and stone, continuous iteration to revisit and re-validate. The iteration is expected to be more frequent when we reach implementation stage. 



Challenges

3. a. From a delivery perspective, we may plan for everything, the existing system may not live up to our expectation for the integration, the data gap/quality varies across different data sources is a big challenges. 

    b. From the architecture development perspective, we need to structure our architecture artefacts in optimal level for consumption and refresh, complement with just-enough governance process to facilitate adoption.
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Conclusion Conclusion 

If this whole journey is a soccer league, then 
we are in the midst of the opening match 
(NEHR Phase 1)  ….

Presenter
Presentation Notes
If the whole SOA journey is a soccer league, then we are in the middle of opening match …NEHR phase 1.

The NEHR Phase 1 will rollout in 3 months time. The lesson and results will become the input back to the architectures, to support the planning and implementation for subsequent matches.



Thank You
MOH Holdings
www.mohh.com.sg

http://www.mohh.com.sg/
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