Integratiﬂn Broker for
Heterageneaus Inform ation Sources

A Tollab srative BEPSREC Compititg
Research Project in H ealtheare

Requirements for an Integration Broker for
Heterogeneous Information Sources (IBHIS)




What Is IBHIS about?

IBHIS IS an . lts role Is to act
as a @usted intermediaryGhat is able to find and
gather tegether information that Is:

EWNEd by alleneMouS SOUICES

SUJect to thelr SpeCIfic access lules

Neteregeneeus, in form

The project (2002-04) has produced a @roof of
conceptGsystem that has addressed most of the
technology challenges and demonstrated some of
the potential off Using a service-based form.
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IBHIS: the cast & context

A collalborative preject invelving:

TThe Pennine Group of soltware engineers from
Durham, Keele & UMIST

Keele© Cenire o Health Planning & Vanagement

TThe stafi of Seliulls Paman; Care Irust (previding| the
domain interaction)

| Funded by EPSRCG Distributed! Information
Management (DIM) pregramme
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Why: services?

I The ever-arching hypothesis for IBHIS IS that

al SEnvice modellprevides a mere applopatie Way io
nandlenieormaton integratien fiien auieRemeus
seUrces Withinra dynamic, distiibuied context than
(@radiienal Ciatialnase medels

| Senvice technologies offer:
Independence from platiorm and language constraints

the ability to perform late bindings ter accommodate
rapid evelutien of both data sources and thelr sehemas

Scope 1o extend protecols for demain-specific neeads
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Why healthcare?

I Healthcare provides an excellent exemplar ofi a
dynamic distrbuted context, with:

ARy alieRemMeUSHEISiHkUieNRICHNENCRISCUICES
(primary. care doctors, lhospitals, social Services,E )

the need to draw Infermation together for many. Very.
different purposes (child protection, shared carek )
Using a different mix of SOUKCES, fer each query

ACCESS 10 Nfermalen constrained by characterstics
relating to individuals, thelr reles, team membership etc.

A broker model s able to encompass these needs
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S0, what Is a broker?

I Rather as a hunan breker acts as a
iddlemanCGacguiring information to
meet client needs, So a SeVIce
broker collects information @n the o W

flyCirom different data sources to aid , _ \
the user in making decisions. .K

Important contrast with' data mining
IS that a broker works with the
orginall data sources, not a copy.

< .
g i)
—ar
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What Issues does the IBHIS
pbroker need to address?

Locatng all relevant seurces of information.
Supporting| the user In iermulaing  a guery.

Implementing any resifclions: that the owners of
Information may Impose Upon access and use.

Each of the aboeve Is a complex research guestion
In its own right! linjadaition, the broker needs to:

Maintain an audit traull off actions.
Provide feedback In an unbiased manner.
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The IBHIS architecture

Semantic
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|/face

Registry
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What IS significant about this?

| Employs a data acecess senvice  model (DAS) to
provide a service-oriented @rent-end@o each
Independent source supplying infermation

Incorpoerates a (Unigue) model of distribuies
ACCESS CONie)

Uses semantic matching to majp concepts
petween the broker and the data services
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I Undertaken by one RA, working with Selihu
Primary Care Trust. The main team woerkee
the resulting data models rather than Caws

Reguirements Elicitation

| ldentified six case study areas with differing
Information needs:
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disaled children withicomplex neeads
mental health oft  @beked after Cehildren
chilal protection

Single assessment precess

INtErmediate care

mental health
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EXISting| Infiermation flows

Social

Services \

Voluntary
Intermediate Agency

Care Tealm

\

Outpatients
Clinic

Hospital

S~ System




Integrating the requirements

I The whole team met about once per month and
examined both demain iIssues and technical
ISSUES In a single meeting.

I This ensured that those with demain responsibility.
could make input In terms ofi demain needs and
that everyone kept abreast of these.

| Seme further ideas about Interface requirements
from our small-scale collaboration withi INRIA,
Paris, fundead: by the British Councll.
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The case studies

Not only: concemed with information flow.

IHad te Identify ISSUes of confidentiality’ and team
access -- leading to our extended mechanisms for
Role Based Access Contrell (RBAC)

I Alse identified the Issue of Inference , By which
information (2gallyCacquired can be combined to
Infer infermation from which the user Is excluded.

|_ater added more from other contacts In
healthcare to elaborate furtherk
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Two examples of IBHIS in action

I The first example, drawn I The second example,

frem eur werk with the drawn frem our

Uroelogists at Leighton Interactions with the Chila

IHospital,, provides an Protection lleam: at Harrow,

example of how: a clinician SNEWS an example off hew,

can @rill dewnGor IBHIS might be used!to

iInformation using IBHIS drawlinfermatien tegetier
from autenemeus and
Independent sites.
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Example 1: Traditienal Histery
Eollow-up

General Practitioner Hospital Doctor

>

< Enquires more history

Looks up, replies >

< Enquires more history

Looks up, replies >
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IBHIS History Eoellow-up

General Practitioner Hospital Doctor

GP
EHR
Record

March 2007 RESG -16-




IBHIS History Eoellow-up

General Practitioner Hospital Doctor

GP
EHR
Record
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Example 2: A Challengingl Tfask

I Theusands of children
I Hunadreds of workers
A very few needles; many haystacks
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Scattered Records

General -
" Health
Practitioner "
Visitor

- 754
School el
Attendance

< :
Social
Worker
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Become a Virtual Record

d» General
' Practitioner Health
Visitor

e Y
(D
School
Attendance

Social
Worker

A&E

Dept. ' )
Remote
A&E
Dept.
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with: Added! Value

- General Y
_' Practitioner Health
Visitor

(D
School
Attendance

(D
Remote ' Social
A&E Worker

Dept.
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sSome Issues

| Generall success ofi senvice model In suppenting
dynamic data acquisition.

Use off RBAC Is effective, but begs the guestion of
What happens When a care team USes the system,
where inadividuals have different knowledge!

[For generality, have explored use with our
colleagues in Criminelogy and Envirenmental
Science -- both seem promising.
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