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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 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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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. 


@Supporting health landscape of the future

“One Patient, One Record”

Homa Care

This material contains informati
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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”.










Electronic Records - EMR 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.
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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
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 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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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.


®General evolution pattern of Architecture
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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


Two Key Dimensions
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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. 




Two Key Dimensions

Interop & Sharing Re-use

Answers on
5W & 1H

Who, What, Interoperability
Where, When, Architecture Service Catalogue
Why, How ?

|
Planning &
Enabling National Health Service Bus
Tools Reference Architecture

.
\\
/ Enterprise Architecture Repository
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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


Service 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
" Ainitial set of services required by the NEHR

This material contains information that is confidential to MOH Holdings Pte Ltd (MOHH) and should not be circulated beyond MOHH without permission.
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�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.




Organisation

® 5 Domains: EHR, National Health Identification Service, Identify &
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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.


=
A Peek into the Service Catalogue

: : rvi : rvi : :
DomaFunctional Service SRR Service =C ce Service Service
. Name : Operation
In Area Name ... _[Operation .. [Input Output
Description Description
Registers a
new patient |Patient
1. Summary with the EHR |Particulars; Success
EHR C. R q AddPatient based on e.g. Last or failure
are hecor inputs from |Name, First (indicator
Manages the
: the source |Name, etc
. services to
Patient . systems
register :
. De Registers
patients. :
the patient
1. Summary from the EHR puccess
EHR C R g DeletePatient based on the PID or failure
dre hecor indicator
source
systems
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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.




Service Catalogue Construction Approach

" Develop first-cut based on available information before
vendor selection

" To be revised after finalisation of use cases and detailed

First Iteration
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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.�


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
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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.




ET]nteroperability and Integration Architecture

(I1A) — Standards/Guidelines/Pattern
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Key Questions Answered:

» Interoperability Specifications

— How can EHR information be understood
in a consistent manner?

» Integration Services

— What capabilities does the EHR need to
provide to support interoperability and
integration?

= Security
= Administration

— How does interoperability impact
administration and operations of EHR and
EMR systems?

» Infrastructure
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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.


®IA — Supporting Info Exchange
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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). 



 


Linkage to Standards
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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.


Linkage to Service Catalogue

I SCR — Update — Med {Ordered, Dispensed)
I CCDR (NHG) - | CR - Update - Results
| under development | ——————— —Doc Meta-data - Update (DS}—————
| =] I Doc - Request (B8} — ——— [~ ADT—LUpdate >
: CPRS (via EMRX) -q—Dnc'Mela-dam - Request EMRX (ED, OT, historical, cardia) CR - Update-Med———f
I q—rl}q: — Request EMRX (ED, OT, histarical, cardiac) SCR - Update-Resulls——
I
| SAP-ISH -::]—:—NHIS - Update {evenls, demographics) oc-Mela-dala - Update—— |
I | WS - U N Doc — Reguest——— =
= ] —= | & :
'IL = 57 Updete ovent, cemaaghcs) EHR Services  [#-SCR - Request'—{{ EHR Portal (MOHH)
-~ / <f}—Doc Meta-data - Request EMRX—{ =
<f}——Doc - Requast EMRY——[
fm——————————— —SHS- ~
l’ —:SCR—UWam—Mad{Drdamde Doc - Update————— i
| SCM Replica | SCR = Upidalle EHR user
: —:—Doc - Update (DS, ED, HIS - Request =
| -f}————Dac Meta-data — Request EM
| SCM via EMRX )
a— | poc— Raguest EMAX (hist
| | HIS - Update WS — _
: ‘:.‘_‘]—:—ﬂDT - Update (avents, demograpli HIS - Roqu6 i NHIS Services
: “ <} : [T - Update (events, demagraphic:
\ T ——————— —————
Lanand |
: : . : : Service Operation
Domain Functional Area Service Name Service Operation

Description

EHR

1. Summary Care

Record Medication

Update
medication(s) on
the patient
medication list.

UpdatePatientMedic
ation

This material contains information that is confidential to MOH Holdings Pte Ltd (MOHH) and sh

ould not be circulated beyond MOHH without permission.



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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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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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


Mational Health Service Bus

Reference 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 !!!
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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.


Tational Health Service Bus

Reference Architecture

> Process
» One month exercise

» QOver 10 internal/external stakeholders engaged for
Interviews, major stakeholders participated In
working group

» Deliverables and OQutcome

» A Reference Architecture for ESB landscape

» Key directions identified for moving towards the
reference architecture
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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.




Reference Architecture

Characteristics

1. Federated Model. No one single ESB
for everybody. Multiple ESB instances
in the whole landscape

2. Each hospital cluster will have own
physical instance of ESB, with
dedicated ESB patrtition for external
integration.

3. Planned initiatives that required ESB
capability (e.g. National EHR)

EHR-IX (SHS)

Key Considerations:-

Org/structures, governance, operation
performance, effort/cost

EHR-IX (AIC) Internal
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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.




=
Key Direction #1 — A Shared ESB for MOHH

driven initiatives

ESB
NHG
EE ) o
<7 .
driven
. initiatives
ESB ESB Hospital
EHR & NHI CLEOS cluster(s) ESB {J
NEHR, NHI
CLEOS, CHIC
\ AIC /
ESB ESB
AIC CHIC
ESB

SHS

Shared

1. Investment in less sets of ESB platforms and
implementation.

2. Investment in less physical network
connections and data centre operations.

Isolated

1. Investmentin more sets of ESB platforms and
implementation.

2. Investment in more physical network
connections and data centre operations.
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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.






()
Key Direction #2 — National EHR to extend the Info
exchange platform to support other MOHH Initiatives

-

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.



 








()
Key Direction #3 — Leverage on same

products/technologies for other ESBs

_E:me:smm—iaemai

Other NHG/SHS Cluster (1..n)

([EHR-IX (Cluster))

EHR-IX (MOHH) Internal

EHR-IX (AIC) Internal [ EHRIX (AIG) ))

edinet

Considerations

Service Registry

EHR-IX Reqgistry

NEHR (Int & Ext)

NHIS (Int & Ext) NHG Apps
CLEOS (Int & Ext) (Int & Ext)
CHIC (Int & Ext)

SHS Apps

MOHH NHG ) SHS
(Int & Ext)

AlC Medinet

MOH & HPB Apps
(E9)]

I

AIC Apps(Int & Ext)

Ease of Integration, establishing
of logical SOA registry for all
Cross-org services to facilitate
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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) 




Outline

» Introduction
» MOHH Plan & Key Initiatives

» Architecture Initiatives Highlight
» Service Catalogue
» Interoperability and Integration Architecture (11A)

» 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. 




Enterprise Architecture (EA) Repository

Background

e QOur IT initiatives involve a lot of
integration -> need intensive planning

e 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

e Difficult to cross-harmonise and reuse.

This material contains information that is confidential to MOH Holdings Pte Ltd (MOHH) and should not be circulated beyond MOHH without permission.


Presenter
Presentation Notes


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)




Need for EA Repository

Key Challenge:

 How to maintain, align, exploit
and reuse these architecture
information for ongoing planning
purpose?

A repository is required to
ecapture & manage the gist of the
architecture information in a
=y structured manner
*as a single source of info (though
may not be the truth) to facilitate
Er 1y - | —p ongoing analysis and planning
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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.


Example of pain points

*We need clarity and visibility for the “operating” environment
e/t 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.qg. is it “episode” or “encounter” or “event” or “visit” ... etc?

*\We want to facilitate Architecture Information Reuse and
Sharing

e.g. | would like to know roughly which systems process this type of
data and who are the project managers that | should talk to for more
info. | 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.


How It IS used

© Acchitecture Architecture Principles, Vision & Requirements
Principles
Q Architecture Requirements Repository o Architecture Vision
Requirements | Constraints | Assumptions | Gaps Business strategy | Business Principles Objectives & Drivers | Stakeholders | Technology Strategy
Business Architecture Application Architecture Data Architecture Technology Architecture

Content Meta Model

IT Master Plan(current and to-be view )
supported Business Domains/Organizations (Business Support) - which IT systems provides which Capabilities to which Organizations.

Program Plan
Planned programs with view of affected Architecture, dependencies and program overlap

Q)rganization eApplication 6 Component @ Business eComponents

Module Object (LIM)
@ Capability @ Application 9 S @ Business @ Standard
Releases Data (Physical) Components
@ PEEEEs" 8 Standard
(Attachment) @ Information Flow ~ Platform
(A Glossary Other References

0 Architecture o Staff o Architecture Q Deliverable's 0 B Q Toolkits Q S
Decision Log Contact list Position Statement PARCI P '

Typically structured Info that Typically unstructured info, (e.g

is crucial for architecture docs) generated for purpose like
planning— managed by general communications,

the EA repository consumption by mgmt
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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).


)
Service Catalogue in the EA Repository

Windows Internet Explorer oy ] [

CplanninglT,

O- ’-3 = | Collaboration= Bookmarks = Search- EAM Activities= Personal Inventory Objects = ::. Usger= LS eHeIpv

[¥2[J] service BFN-15: Medication

Service Profile

Service ] [ 1. Summary Care RECE_‘IUFU @ Edit 6% Mark Reviewed s Publish {5 Export=
Catalogue I Advanced Medical B{rec{we ] Attributes -l
I Adverse Drug REﬂCtiliI:IS S —
I3 Conszent v} BFN-15
TP Diagnosie Category 1. S%lmnjary Care Record
Hame Medication
I Document Description Manages the medication information in the SCR that are associated with the encounter

I3 Encounter

T Episode [E] Main tasks and activities

z E::!:t @ Associated Domains  # Data |n the
service

Define the domains azsociated with the selected object.

I Immunization

Ef) Operations %

IP Lab
Define a dezcription of how Application services are to be
the selected Ser

vided by Application Releazez to fulfil 2ervice requests for

I Medical Alerts

% Medication
L evedeston & Business Objects. +

=C# AddPatientMedication """

ctz for the selected Service. .

=+ DeletePatientMedication | . .
< GetPatientmedicatiunnq{ail — ] Services of Application Rele Applications
o GetPatientMedicatiunL}r‘i;.t the Lppiication Releases offering Application Services that realize the selected Service. prOViding the
=T U|:|t|atePatienﬂdedicaﬁun @ Service Provider Lifecycle Report # SerVice

I3+ Patient _:': View the potentially- and actually-supported Application Services as=zociated with a Service and the lifecycle of the

T Patient Demography T;\Epﬁl!iizitinn Releazes and their supported Business Domains/Organizations (Business Supporte) providing the Application

I® Problems i :

I% Procedurss [ Basic Data

I3 Radiclogy - =

Server: planningT-Remote User: Lam Profile: Enterprize Architect

&fStartl ﬁ (6369 unread) Yahoo! M,.. ” & http://10,231.164.63... ([ 5 Windows Explarer =| [~ Inhox - Microsoft Gutlaok

_'_|3 Microsoft OFfice Pow. .. v| [2)

= e ) 11046 AM
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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


y " A\ N . '. - ' A Y Y - ) Y - Y A
v,

' . . ’

dows Internet Explorer -0 x|

CplanninglT.

Q-F s = ‘ Collaboration »  Bookmarks = Search~> EAM Activities-  Personal Inventory Objects - 2 User= US @Heb~

Bl

7] eHIDS (SHS)

Application Release: MOHH ESB (MOHH) 1.0

Information Flow overview for selected Application Release

Interfaces view for

a application SR (HG) —
E( ) Interface ID Interface Name
eMAS (NHG)
Emerge (SGH) Interface Object State Interface Status
ellates (NHG) [2 tem(s) avaiasle [2 temis) avalable
€PCPS (NHG) Business Data
Subi

FMCMS (SHS)
IC (SHS)
NEHR (MOHH}

6? ﬂﬁ'PivntTﬁh\e % Export = v

nocache=127708700708b&screensize=1024,768 - planningIT 5.1 - Windows Internet Explorer OPEC (KKH) 65 object{s) found.
L
.
PCS (NHG)
«’p’aﬂnmg": ( Y Nr. Interface ID Interface ‘Q‘ Description Businesz Data Method Typ|
i . . . . . PPIS (SHS)
©- @ i Jp 14| Colaboration~ Bookmarks~ Search~ EAM Activities~ Personal Inventory Cbjects son 3HS) 1 IF-888 AMDR (MOH) 1.0 >> MOHH ESB Receive Advanced Medical Directives fr Advanced Medical Directives 1.0 Web Services Rﬂ
5 Y 1 G P ht 4 ¥ - ; . . .
Application Release: MOHH ESE (MOHH) 1.0 . 2 625 CGHESD(Sngheath) 10> MO ESD Receive Discharge Surmmry fo CGH f Discerge Sumnery 1.0 Web Servies R
Information Flow Diagram 3 IF632 CGH ESB(Singhealth) 1.0 >> MOHH ESB Receive SOC Encounters for CGH frem  S0C Encounters 1.0
1] CGH ESB(Singhealth 4 IF-530 CGH ESB(Singhealth) 1.0 >> MOHH ESB  Receive Inpatient Encounters for CGH fr |npatient Encounters 1.0
Cloverleaf (NHE) 5 CCH ES8(Singhealtn) 1.0 >» MOHH ESB. Receive Lab Resufts for CGH from SCM
View Links Object State Information Flow Property Active Date Object Fiter ! N B .(.__g_.. ._.{_. LT i o Lab Results 1.0
|Standard L” J jl IList papm— Cloverleaf (SHS) 5 F-578 CG:H ESB(?:lngneaI!h,j 0 %>7I.|0HH ESB Receive Ordered Medications for CGH fi Qrdered Medications 1.0
Layout Format KKH ESB(Singhealtr 7 F666 CGH ESB(Singheatth) 1.0 > MOHH ESB_ Receive Radiology Resuts for CGH from Radiology Resutts 1.0
[condenses = =] P Landscape [ Hide Mismatches O B OROHE] 8 IF-525 KKH ESB(Singhsath) 1.0 == MOHH ESB  Receive Discharge Summary for KKH 1 Discharge Summary 1.0 Web Services Re
g F-535 KKH ESB(Singheatth) 1.0 >» MOHH ESB  Receive SOC Encounters for KKH from ! 50C Encounters 1.0
= MOHH ESB (M L DT
& © i3 Export~ 10 IF-634 KKH ESB(Singhealth) 1.0 >» MOHH ESB  Receive Inpatient Encounters for KKH fr npatient Encounters 1.0
1SB (11OH) Py g s g )
Report Objects 11 IF-544 KK[-I ESB(Sr:lniginearEn,:l.u %> r.|0r1H ESB Receive Lab Resultz for KKH from SCM | ab Results 1.0
NHIS (MOHKH) Ml 1z Fer KKH ESB(Singhealth) 1.0 =» MOHH ESB  Receive Ordered Medications for KKH f Qrered Medications 1.0
[t S -
p KICH ERR(Sinnhaalthi 1 0 w= MAHH FER_ Daraiie Dadi\ilnm: Dasuke far KiCH fram meuean
] T SGH ESB(Singhealtt wf| | 13 ] i\ _’I_I
e 4 | L \
\
Server: planningM-Remote User: Lam Profile: Enterprise Architect \

\
| \ lilﬁyililililélntemat
#start| [~ 10 Microsaft Offica Ou. . -II &7 Internet Explorer  ~

T

N,

o B pme il of Interfaces view for
| Server: planningT-Remote User: Lam Profile: Enterprise Architect a application
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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.


"EA Repository —

Supporting Architecture Assurance & Governance

1. EA team member assigned as project

e project/ program impact (e.g. NEHR to

(Enterprise & Domain) extend its ESB to cover others’ need) will

N jects to t
ew projects to tap escalate SMM support and

on for initial planning

Senior Management architect support a particular project,
e 2. ldentify architecture gaps & opportunities
_ . _ : as a natural part of the project execution.
Senior Management Stewardship EA —Project Implementation E.g.
Engagement Projects el .
Inner Governance Points) . .
(Internal Operation & Control) * Reuse existing services
____________ Stage 3 (Delivery) 3. Architecture office review gaps and
Simplified i
| e Architecture Office " Interaction 1 Inception Opportunities.. _ _
Principal e | o o 4. The outcome of review will serve as
Enterprise = > Change : Elaboration |nput fOI’ On'g()'ng arChIteCtUI‘e
\ Arclhltect ) \Managtlement, | Realization development/ refresh. E.g.:
Clikenes | « Change in technical standards direction
I 5. Architecture decision that has cross
Architects :
I
I
I

endorsement.
___________EA_Rgpgsﬁo?y_ . '; 6. Project ar_chitecture info wiII_be
JuS—— Technology Others | refreshed into the EA repository
JSIEEE L 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.
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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.


Outline

» 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

Interop & Sharing Re-use

Answers on
5W & 1H

Who, What, Interoperability
Where, When, Architecture Service Catalogue
Why, How ?

Collaboration

and Planning National Health Service Bus
Reference Architecture

.
\\
/ Enterprise Architecture Repository
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Just a recap on the four key inter-related SOA initiatives that we have embarked on 


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.
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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.

   


()
Conclusion

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