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Abstract

Electronic Data Interchange (EDI) systems are used in
many  domains  to  support  inter-organisational
information exchange. These systems require complex
message translation, where data must be transformed
from one EDI message format into another. We describe a
visual language and support environment which greatly
simplify the task of the systems integrator by using a
domain-specific visual language to express translations.

1. Introduction

Electronic Data Interchange (EDI)-based systems
exchange messages that codify organisational information
[1, 3]. For example, in Health Informatics a treatment
provider's Information System might describe a patient,
hospital visit information, patient treatment and treatment
costs [2]. It provides a set of EDI messages that are used
to add, update and query this information. A health
insurer or funding organisation requires this information
to record the treatments, costs and reimbursements, but it
uses a different set of EDI messages and information
structures. In order to support information exchange
between, the provider must supply the insurer/funder with
its expected message format. Similarly, data sent back to
the provider from the funder must be appropriately
converted. Writing code to do such transformations is
time-consuming, error-prone and difficult to maintain. We
have developed a visual language environment to
automate such EDI (and XML) message translation.

2. Message Mapping Specification

Our visual mapping tool provides a domain-specific
visual language for representing message mappings. This
includes hierarchical source and target message structure
representation and mappings between source and target
segments, records, fields and collections. A source
message schema is placed on the left, target on the right,
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using rectangles ("nodes") to represent each message,
segment, record and field item in the message "schema".
Child nodes are linked to their owning parents. Ovals are
mappings between nodes in a central hierarchy.

Figure 1 (1) shows example message schema and
mapping specifications. The “main” mapping node (a)
groups all mappings from one EDI message to another.
The first child mapping node (b) groups mappings
specifying how to copy PatientMessage information to a
PVisitMessage's patient fields. The first node (c) specifies
that MedRecNumField is copied from IDField, and is a
bi-directional mapping (<->) i.e. can be applied the same
when mapping in either direction. The PIDField value is
defaulted (auto-generated) by an external function call
(d). The PNameField value is a merge of the
PatientNameRecord’s LNameField and FnameField
values (e). The DateRecord fields are merged into one
DateOfBirthField value by a local mapping function call
(). Another reusable mapping function call says what to
do when translating in the reverse direction (g), in this
case the DateOfBirthField will have to be parsed and split
to obtain the separated DOB record's field values. Figure
1 (2) shows a reusable date mapping.

More complex message transformations involve
transformations of groups of records into similar or
different structures and the use of conditional logic.
Figure 1 (3) shows mapping the first source Physician
record into the target AttendingDoctor record. The node
(c) has wvalue “[0]”, indexing the first source
PhysicianRecord. Figure 1 (4) shows selective mappings,
in this case different target costing information calculated.

3. Mapping Visualisation

Our visual mapping tool can be used to visualise in-
progress message mappings and to step through mappings
as they are applied. Figure 2 shows it in use during
message mapping debugging.

YF]',F.

COMPUTER
SOCIETY

Proceedings of the IEEE Symposia on Human-Centric Computing Languages and Environments (HCC’'01)
0-7695-0474-4/01 $17.00 © 2001 IEEE



=] proc main |

‘ PatientMessage PatientMessage {——é
T

H PatientRecord PatientRecord
=

File Edit Window Compile

) ®)

y PVisitlessage PVisitMessage|7|

] proc main

T
Ll Visitegment VisitSegment |7

J]’ AttendingDoctorSegquent Af

DoctorRecord DoctorReco

a
[ Patientiicosage Patientiessage {*( ) PVisitlessage PVisitMessag)
H patientRecord PatientRecord e PIDFicld int
(b) ©
TOField inr (| medReciumField int
[ PatientianeRecord PatientiameRecord | H PnameField string

| LnameField String _ DateOfEBirthField Stri

FnameField $tring

LI PatientVWisicsSegnent PatientVisitsSegment |

£WisitRecord ¥isitRecord»

Treatmentsiequent Treatuentsiequent ‘ Responsibleloctordequent

Physici

Physici; DoctorRecord DoctorReco)

T
sicianRecord PhysicianRecord>
I

Paddre; d string

T Visitsequent Visitiequent

VisitCodeField String
VisitDateField §tring
| attendingboctorseguent

value = [0]

Rl

MapPhysicianToDoctorRecord2

[ Respansibleboctorsemmen

‘lLPr1matyTreatmenr.35egmen ™ 3 woc masPrmanyTreaiments 2

4

[ patientvisiteSequent PatientVisitsSeument |

<¥isitRecord VisitRecord»

{[ visitInfoRecord visitInfoRecora |
e

H Tres|
|« B

[ otherTreatuentosequent oty

<-

VisitRecord VisitRecord

'-| Treatments3eguent TreatmentsSeguent

TreatRecord TreatRecord
TreatDateField String
TreatKindField String

r CostingField $tring
CostField double
TaxField double

TreatmentRecord TreatnentRecord

TreatmentCodeField String
TreatmentTypeField Steing

[ TreatumentimitsField string

DayField int

HonthField int { TreatmentuantityField int

FearField inc TreatnentCostField double

[4]

TreatmentTypeField == "P" AND TreatmentlnitsField = "Basic"

Figure 1. Some simple (1, 2) and complex (3, 4) EDI message mapping examples.
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implemented equivalent took less than a week. Key
contributions are its intuitive visual representation of
inter-schema message mappings, full integration with a
powerful textual mapping language, an efficient mapping

engine and ability to dynamically visualise, using the
visual mapping views, running message mappings. A
commercial product developed from our proof-of-concept
system by Orion Systems Ltd (www.orion.co.nz) and
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Figure 2. Run-time visualising partially mapped data. Business Growth fund is gratefully acknowledged.

The mapping is shown part-way through, with some
target fields have values e.g. patient information (a) while
others have not been assigned values yet (b). Groups of
records can be displayed (c), one group item at a time by
the use of pop-up menus associated with schema nodes
(d). An example is shown of the user viewing the first
source VisitRecord.
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4. Summary B3]

We have developed a message translation system for
EDI-based and XML-based applications, which has been
applied to and shown its worth in the health informatics
domain. For example, a hand-coded UB92 to 837 health
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