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Motivation

Message mapping:
EDI systems
XML-based systems
Message-oriented Middleware systems

Mapping messages is HARD!

Approaches:
Hard-coded in C++, Java etc
Scripting e.g. XSLT
Mapping tools e.g. MQ Integrator™, BizTalk™



Health XML Example
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- <PV¥isitMessage>

- <PatientRecord>

<PIDField=8791</PIDField>

<IDField>1000</IDField>
- <PatientNameRecord:>
<LhameField>Grundy</LhameField>
<FnameField>=John</FnameField>
</PatientNameRecord>
- <PatientDOBRecord:>
- <DateRecord>
<DayField>10</DayField>
<MonthField>2</MonthField>
<YearField>1966</YearField>

</DateRecord:>
</PatientDOBRecord> .

- <PatientaddressRecord> M'M records
<StreetField>10 Norton Road</StreetField=
<CityField>Auckland</CityField=>
<CountryField>New Zealand</CountryFiel

</PatientaddressRecord:>
</PatientRecord>
- <PatientVisitsSegment:>
- <VisitRecord>
- <VisitInfoRecord>
<YisitIDField>100011</VisitIDField>
<VisitDateField>2001 03 20</VisitDateField>
<VisitLocationField>Hospital # 1</VisitLocationField
</MVisitInfoRecord:
- <«TreatmentsSegment>
- <TreatmentRecord>
<TreatmentCodeFieId>BC1</Treatment;?£itﬁ;
<TreatmentTypeField>P</TreatmentTyperield>

s TroaatmoantDataDocard-

1:1 field

<

» <MedRecNumField»1000</MedRecNumFields
<PnameField>Grundy John</PnameField>

M:1 field

2] Done | = My Computer
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<DateOfBirthField=10 7 1972</DateOfBirthField=
<PaddressField>10 Norton Rd Auckland</PaddressField=
- <VisitSegment:
<VisitCodeField>=BT</VisitCodeField>
<VisitDateField>1966 2 10</VisitDateField>
- <AttendingDoctorSegment>
v 4 - «DoctorRecord>
<LicenseField>1234</LicenseField>
<NameField=John Hosking</NameField>
«/DoctorRecord>
</AttendingDoctorSegment:
- <ResponsibleDoctorSegments
- «<DoctorRecord>
<LicenseField>4567</LicenseField>
<MNameField>=Rick Mugridge</NameField>
«</DoctorRecord>

<PrimaryTreatmentsSegments
- <TreatRecord>

<TaxField>18.65</TaxField>
\ </TreatRecord>
- <TreatRecord>
<TreatDateField>2001 3 20</TreatDateField>
<TreatKindField>Blood Clot # 1</TreatKindField>

el <TreatDateField>2001 3 20</TreatDateField>
<TreatKindField>Blood Clot # 1</TreatKindField>
<CostingField>NT</CostingField>
\ <CostField=167.85</CostField>

-~

<CnstinnFirld=>NT< /CnstinnField=
] Done || '3 My Computer
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Our Approach

Message Mapping

Symphonia™
Architecture
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Source Health
System(s) e.g.
Hospital

Target Health
System e.g. Insurer

Tool to source/sink EDI
messages (generates C++/
Java code)

Tool to co-ordinate message
exchange (via workflow
descriptions)

Tool to specify visually
message mappings -
generates mapping engine
specification

Mapping engine to perform
complex message mappings



Mapping Language

Message Schema Nodes

Root Node

|| Child #1 Node mapping source(s) L—

<Repeating Child #1 Node>

L—| [Optional Grandchild #1 Node]

Mapping Node Types
Root mapping function
Mapping function/group
Functional definition

map_proc

Function argument
formula

Function argument filter

Root Node

if/then/else

Juee

Mapping Nodes

Child #1 Mapping Spec
Child #1 Mapping Spec

Grandchild #1
Mapping Spec

mapping target

Bi-directional copy

Uni-directional formula
Conditional mapping

Table look-up (formula)

Schema (message)
and mapping nodes

Schema = messages,
segments, records,
fields, repeating/
optional elements etc

Hierarchical
organisation

Mappings run over
source message and
generate target
message elements



Simple Example in Mapper

@Mapper ¥1.0
File Edit Window Compile

Tool

proc main -

| PatientMessage PatientlMessage f

P¥isitl

DayField int

-| PatientRecord PatientRecord J|—

MonthField int

'| IDField int JL

-I PatientNameRecord PatientNameRecord |

LnameField String Jl—

YearField int

[
proc MapPrimaryTreatments 5

FnaueField String +—*-"""’_F“_F__*_Fd_’_
-{ PatientDOERecord PatientDUBRecordl___f

L-

VisitRecord VisitRecord

I'l—Buu:nECDtd DateRecord |~

L=

~| PatientidddressRecord PatientidddressRecord {"'

StreetField String {——_——_——_
CityField String

CountryField String

-I PatientVisitsSegument PatientVisitsSeguent |

H <VisitRecord VisitRecord> |

VisitInfoRecord VisitInfoRecord |

1=

Treatnentsieguent TreatmentsSegunent |
L™=

VisitInfoRecord VisitInfoRecord |

=

TreatunentsSeguent TreatmentsSeguent I

-I TreatmentRecord TreatmentRecord |

-| TreatmnentCodeField String |

-I TreatnentTypeField String

-I TreatmentDateRecord Tr eatn}e{lt.D atn;l{;é O/./

I-l DateRecord DateRecord ‘I/
L=

-I TreatmentUnitsField String

-I TreatmentQuantityField int

-| TreatmentCostField double

TreatRecord TreatRecord I

case

case

W

+Treat.DateField String |

it TreatKindField String |

+ CostingField String |

it CostField double |

' TaxField double |

[¢]

L]

TreatmentsSegment

TreatmentCostField*0.91_




Complex Example...

proc main

& E

I PatientMessage Patientl

cord

main PVisitMessage PVisitMessage I

|-| VisitSecqment VisitSecqment |

PatientVisitsSeds

PatientRecord PatientRe
L=

proc main

I-| <VisitRecord Vil | Patientie;

oo Diots oo+, 1 A i

| nwioienm DTS 7.

proc main

VisitInfoRecoy PatientF

L= 1=

TreatmentsSeon Patienty| | PatientMessage PatientMessage I main PVisitMessage PVisitMessage| |
1

I-I TreatmentRec |-| <Visit]| PatientRecord PatientRecord JI— nap l-l VisitSegument Visitiegment
1

1=

PatientVisitsSeguent PatientVisitsSegment |

map

AttendingDoctorSegunent A

<Visit proc MapPrimaryTreatments

<_

VisitRecord VisitRecord

=1

TreatnentsSeguent TreatmentsSeguent

|~| TreatmentRecord TreatmentRecord i/ @

-I TreatmentCodeField

String | o

-I TreatnentTypeField

String @

-I TreatmentUnitsField String

TreatmentQuantityField int

TreatnentCostField

1
1

double

TreatRecord TreatRecord |

-| TreatDateField String |

H TreatKindField §tring |

;Iv CostingField String |

H CostField double |

U TaxField double |

[

[¢]

TreatmentTypeField =="P" AND TreatmentUnitsField = "Basic"




Mapping Language

type PatientMessage = struct { Visual SpeCificatiOnS +
B ome o aseamens bor ottt eseqnents formulae used to generate

i;pe PatientRecord = struct { a domain-speCifiC tEXtuaI

int IDField;

PatientNameRecord PatientNameRecord; IE}r]gJLJEigJGE

PatientDOBRecord PatientDOBRecord;

};PatientAddressRecord PatientAddressRecord; This inCIUdeS record
%ap main (<- PatientMessage PatientMessage, maniPUIation ConStrUCtS,

-> PVisitMessage PVisitMessage) < =
{ functional language
PVisitMessage.MedRecNumField;
ExternalGeneratePatientID(,PVisitMessage.P .
o patie MeSsSsage eXpressions etc
DOBRecordToDateOfBirth (PatientMessage.PatientRecord = =
PatientDOBRecord, PVisitMessage.DateOfBirthFj#£ld) ; User DOES NOT edlt thls
in.PatientVisitsSegment.VisitRecord.TreatmentsSegment. COde - Compiled and used
TreatmentRecord[*] where I.TreatmentSegment .. )); - .
by mapping engine...

PatientMessage.PatientRecord.IDField <->

constructs, source/target
Concat (PatientMessage.PatientRecord.PatientNameReC
MapTreatmentRecordToTreatRecord (select (I from



Mapping Engine

Source EDI/XML Target EDI/XML .
Message Message Message CO-OrdInator
] 7 (controller) invokes mapping
Decode into Mapping Encode from Mapping engine when needs to
Engine Source structure Engine Target structure translate EDI (OI’ XM L)
' / messages
Source Structure | —s | Target Structure Compiled message mapping
specification used to
] - transform source->target
L — message
L 1< New message converted into
AP Y target domain & used by
. ' apping Engine
| e controller...
___________ n
" B ol et
Compiled Mapping R

———=a

Specification

S~ -



Run-time Visualisation...

proc main

=l g |

| PatientMessage PatientMessage  P¥isitMessage PVisitMessage I

H PatientRecord (<record>) — H PIDField (29) |

H IDField (1000) 1— H MedRecNumField (1000} |

1 PatientNameRecord (£record>) +Pnamel-‘ield String |

nap
LnameField (Grundy) d* Date0OfBirthField String |

FnameField ({John) - PaddressField String |
map 3}

-I PatientDOBRecord (<record>) -I VisitSeguent (<record>) |
nap =

I-I DateRecord (£record>)
L=

‘i PatientiddressRecord (<record>)
L=

‘I PatientVisitsSegment (<record>) |

. - 1
Ll <VisitRecord (<record 1 of 2>)> Show Children

-| VisitInfoRecord (<record>) | Show Child »
— - Show Mappings
¥isitIDField (100011} | T —
VisitDateField (2001 02 22) | Show Ancestors
VisitLocationField (Hospital | Hide Children
Hide Mappings
Hide Node

Hide Ancestors s [ *]

MedRecNumField Show ltem




Experience...

Prototype = Java 1.2/JAXP/Orion EDI APIs

Used to specify bunch of different health EDI and
business EDI and XML message mappings (HL7, UB92,
837a, EDIFACT, SOAP(ebXML), ...)

Example: 3 month Java UB92<->837a mapper vs. 3 day
mapping system specified map between these

Good performance - ~30,000 complex messages/min...

Usability evaluation of visual tool - good feedback on
usefulness of visual language + tool

Orion Systems Ltd developed commercial version of
IDE/text language/engine... (using C++, MFC)



Future Work/Conclusions

Richer visual presentation of structures/mappings
Message->database; database->message
mappings

Further visual metaphors for non-programmers

Can automatically map complex EDI and XML
messages using high-level visual specifications

Visual specification useful at specification time
and to debug mappings (dynamic visualisation)

Commercialisation of basic research successful
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