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Motivation

+ Data transformation required in many
problem domains:
- Message-based systems integration
- Database integration
- ERP system integration
- Document exchange
+ Existing approaches to specifying data
mappings:
- Programming, scripting (textual)
- Tree-based visual linking
- Custom "visual language” (programmatic)



Data Mapp i ng Examp I e THE UNIVERITY F AUCKLAND

www.auckland.ac.nz

‘2 A:\hcc_mesg2_2.xml - Microsoft Internet Explorer

/2 A:\hcc_mesgl_2 xml - Microsoft Internet Explorer

J File Edit View Favortes Tools Help ‘ J File Edit View Favorites Tools Help |
5 G i — ; R : ; — =
« > Q0 [N O a @ @ | S S < B P R A T = =
Back Forward Stop Refresh Home Search  Favortes  History Back FEarward Stop Refresh Home Search  Favortes  History
JAgdress I@ A:5hee_mesgl_2.xml ;I @ Go HLinks & JAereSS I[gﬂ A:\hec_mesg2_2.xml ;l @ Go |JLinks %
M:1 record : ~ "
- <PatientMessage> I— - <PVisitMessage>
- <PatientRecord> <PIDField>8791</PIDField>
<IDField>1000</IDField> » <MedRecNumField»1000</MedRecNumFields
- «PatientNameRecord> <PnameField>Grundy John</PnameField>
<LnameField>Grundy</LnameField:> 1 : 1 ﬁeld » -DateOfBirthField=10 7 1972</DateOfBirthField>
<FnameField=John</FnameField> <PaddressField>10 Norton Rd Auckland</PaddressField=
</PatientNameRecord: M: 1 ﬁeld = <VISIFSegmenF> N -
- «PatientDOBRecord> <VisitCodeField>BT</VisitCodeField>
- «DateRecord> /V <VisitDateField>1966 2 10</VisitDateField>
<DayField>10</DayField> | - <AttendingDoctorSegment:

v 4 - <DoctorRecord>

<MonthField>2</MonthField>
<YearFie|d>196é</vearFie|d> <LicenseField>1234</LicenseField>
</DateRecord> <MNameField>John Hosking</NameField:>
</PatientDOBRecord: MM records </DoctorRecord>

- <PatientAddressRecord: </AttendingDoctorSegments

<StreetField>10 Norton Road</StreetField> <R93pD?S'E'EDOEtDrsegmenb
<CityField>Auckland</CityField=> =Poctorrecord= . .
: : <LicenseField>4567</LicenseField>
<CountryField>New Zealand</CountryFiel i . X .
. <MNameField>=Rick Mugridge</NameField> —
</PatientaddressRecord>
. «</DoctorRecord>
</PatientRecord>

- <PatientVisitsSegment> M:N record SCIGCtiOIl </ResponsibleDoctorSegment:

. Pri T
- «VisitRecord> <PrimaryTreatmentsSegment>

o - <TreatRecord>
- <VisitInfoRecord> 4

O ; . . <TreatDateField>2001 3 20</TreatDateField>
<¥!S!EIDDi[eLQﬁdluggéiz/;';glDi,'.e'.?; teField «TreatKindField>Blood Clot # 1</TreatKindField=
<visituaterie ?Id . |</ isiroateriein> I «CostingField>NT</CostingField>
<VisitLocationField>Hospital # 1</VisitLocationFie \ MG

-

</MisitInfoRecord> <TaxField>18.65</TaxField>

- <TreatmentsSegment:
</TreatRecord>
- <TreatmentRecord>' . \_ <TreatRecords
<TreatmentCodeF!eId>BC1</Treatment;?5¢ﬁ§ <TreatDateField>2001 3 20</TreatDateField>
<TreatmentTypeField>P</TreatmentTypErield> <TreatKindField=Blood Clot # 1</TreatKindField>

KN

< I ZTrootmontDotoDooceds l _’ILI <CnstinoFipld>NT< /CnstinaField=
2] D = My C t
@) Done || = My Computer 7 /€ Done | 3 My Computer



Existing Tool Example
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Context for Our Work
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+ Enterprise systems integration

* Need to be able to specify complex data
transformations

- Want END USERS to be able to specify
complex data mappings...

Integration |~ | Remote System

e R

y

— Integration
Application Server | Integration Engine:
Acent -Data mapping
<4+ g “Data caching Remote System

-Status tracking
-Consistency
management Integration
N Agent




Our Approach

+ Aim: to support end-user specification of
complex mappings

* Users = "business analysts”

* Want to generate mapping implementations

* Most businesses manually implement such
data exchange manually via “copying” from
one business form to another (hard-copy or
on a computer)

* We wanted to support this “form-copying”
metaphor in an end-user oriented mapping
specification tool...



Process
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Example of Form-based
Visualisation of Documents  paumeno o
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Rearranging Form Layout
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Specifying Mappings
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~Target Data Form

~orders

order
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created:l
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Code Generation...
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Customer Form Order Form
Order:
ID Name 4 DateTime 1
Address Created XSLT transformation
| TotalCost 2 script generation
Orders Subﬂy/ .
OrderDate CustomerInfo 3
Orderltems T Items 4 <jgiézr:plate match="/">
Book | Qty TotalCost ! BookInfo ! Qty ! <Number>..</Number>
<DateTime><xsl:value-of select="/Order[1l]/Order/Date"/>
</DateTime>
<Created>
<xsl:value-of select="date:to-string(date:new())"/>
</Created>

<TotalCost><xsl:value-of
select="sum(//OrderItem/TotalCost)"/> </TotalCost>
<xsl:variable name="customer id" select=
"/Order/OrderItem[1l]/CustomerSID"/>
<CustomerInfo>
<xsl:apply-templates select="//Customer [@id =
Scustomer id]"/>
</CustomerInfo>
<Items>
<xsl:apply-templates select="//OrderItem"/>
</Items>
</Order>
</xsl:template>



Future Work

* Lots of kinds of mappings - need to
distinguish e.qg.
- Record -> record
- Field -> multiple fields
- Fields -> one field
- Records -> select to one record
- Multiple records -> multiple records
* Programming by example specification of
these plus field splitting/merging

+ "Sub-form”-based mappings for “functions”

» Visual formulae for target field/record
values



Summary

- Data mapping systems required in many
problem domains

» Current approaches very programmatic

+ Want to support business analysts
specifying complex data mappings

+ Used form-based copying metaphor within a
prototype environment to do this

-+ Automatic mapping code generation

+ Extending in various ways to improve
usability/visualisation of complex mappings
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