SLOVENSKI STANDARD
SIST-TP CR 1350:2003

Ol1l-oktober-2003

Raziskovanje sintakse obstojelih izmenjevalnih formatov za uporabo v
zdravstvenem varstvu

Investigation of syntaxes for existing interchange formats to be used in health care

Ta slovenski standard je istoveten z: CR.1350:1993

ICS:

35.240.80 Uporabniske reSitve IT v IT applications in health care
zdravstveni tehniki technology

SIST-TP CR 1350:2003 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST-TP CR 1350:2003

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST-TP CR 13502003
https//standards.iteh.ai/catalog/standards/sist/0372{5fd-e193-4690-b3b4-
da07cf630cc7/sist-tp-cr-1350-2003



REPORT | 'CR 1350:1993
RAPPORT |
BERICHT | | September 1993

English version

Investigation of syntaxes
for existing interchange formats
to, be used,in healthcare

This CEN REPORT has been estabhshed by me@‘C 251, "Medical informatics" and has been
approved by CEN on 1993-07-01. e

CEN members are the national standards bodies of Austria, Belgium, Denmark Finland, France,
Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europdisches Komitee fiir Normung

Rue de Stassart 36, B - 1050 Brussels

© CEN 1993 Copyright reserved to all CEN members

Ref. no. CR 1350:1993 E



Page 2
CR 1350:1993

Table of Contents
FOREWORD......cotiicinceeeacencecesesnennssessessessessessessessesssssesesssens .1
PART I: METHOD, INVESTIGATION, CONCLUSIONS AND
RECOMMENDATIONS ....covtrureensrivesnssssesessesersesssesssmsssssemsmecnsesssesmssssasssons 3
1. INTRODUCTION.... : ereresessnesssesnssanesstsanenanasns : .5
Ll SCOPE..crcrererueresassrsesesasensassessoasnasasassensasssnsonessssssssssasasasenes cereenenseenaaane 5
1.1.1. Original Scope...l.cftaiiidtiiiuis ALY )
1.1.2. Reduced Scope oo a gy oy R coeeeeesaceecssscsnnansssssarearneasessensanans 5
1.2.  Definitions and Acronyms . ceserneseensreneaneans 6
1.2.1. Definitions.....ccccceveererannessonsns . ceeesnteeeaneans 6
1.2.2. Acronyms ............................................................................ 7
2. INTERWORKING BETWEEN HEALTH CARE APPLICATIONS............... 9
2.1.  Message Development Method ......ceeeeceeeeeeeceennnnne. ... 10
2.1.1. Scope Of the Problem DOMAIN .......ccecviverererererereeressssesnescecsessescsssssosessnsessessnens 10
2.1.2. Communication Parties and Communication Roles........ . cesnsessersnsises 10
2.1.3. Scenarios.............. farereessssesssneeresansesnttessantasesnaresssansasansanan e 11
2.1.4. ServiCes....ceocevmeverrenrereerrenreresrenes cerneesereresssnteesesnesssasenanns 11
2.1.5. Domain Information Model (DIM) .....coveeeeeeveeneeeneenne eerereressresnnnsnsesseareenessenne 11
2.1.6. General Message Descriptions (GMDS) .....cccceeeeererssesssesemssesssessressesssessenens 12
2.2.  Mapping to Interchange Format Dependent Message Descriptions................... 13
3. FUNCTIONAL REQUIREMENTS FOR INTERCHANGE FORMATS......... 15
3.1.  Support Of INfOrmation StIUCIUIES......cccereurerrerreresrrereseraesercrnsescresessasssasssscsssens 15
3.2, SUPPOTt Of DALALYDPES ....iceeeeucrererrenreresssessssrasssesssessssssossssssssenssenesnssssasassssessenne 15
3.3, ENCOUING .eorerriniriiieiniccaccnreteiaesessssenesesessessssssensensesesasessmsesssensassssnsssesnsmsnens 15
3.4.  Evolution and Backwards COMPatibility ........c.eeuruieveeremeerereuenemseeeessensoressseneces 16
3.5. Conformance and CertifiCation ..........cceeeererereeserrrnenerersrnsnensesneesssensenesssssnns 16
3.6.  Support and AVailability .........ccoeeeeecivecssmiecserraresreesraessasssssessmsssssssessssesncssanes 16
4. INVESTIGATION METHOD......cooiieinreeeeereneeneeeeeetescsensseeseenssssassassenee 19

© 1993 Copyright reserved to CEN members



3.1
3.2.
3.3,
5.4.
5.5.
5.5.1.
5.5.2.
5.5.3.
5.54.
5.5.5.
5.5.6.

6.1.

6.1.1.
6.1.2.
6.1.3.
6.1.4.
6.1.5.

7.1
7.2.
7.3.
7.4.
7.5.
7.6.

8.1.

. 8.2,

8.3.
8.4.
8.5.

45 -

EVALUATION CRITERIA ....cuovuruerereneeemneeesesesseieses s s oo eeseeeseee oo 21
Scope of Evaluation Criteria 21
Domain Dependencies ...............ueeeeeeeemmreeemeemeeeseemeeosoeeeoseeoeosoooo e 21
- Classified Evaluation Results .22
Excluded Evaluation Criteria cees 22
Description of the Evaluation Criteria 23
Supported InfOrmation StUCKUTES ........eueeusecmeremrrrsmesrmneossesooeoooooooen 23
Support of Datatypes . 26
Encoding eeeeissseteseneensnatesnsnsanerssssassaneennranasssensessnnnaennsases .30
Evolution and Backwards Compatibility 31
Conformance . .31
Support and Availability 32
SELECTED INTERCHANGE FORMATS 35
Description of Evaluated Interchange Formats 37
ASN.1. 37
ASTM E1238/HL 7. 37
EDIFACT...... 38
EUCLIDES.......eeeeeeececcicnensaenessesssesssssssscosassssasmes s s e e s ses e oo 38
ODA 38
EVALUATION RESULTS AND DISCUSSION 41
Supported Information Structures 41
Supported Data Types .42
Encoding............ 43
Evolution and Backwards Compatibility 43
Conformance....... eereeseetenamn : .44
Support and Availability 44
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS oo
Overview of Investigation Process. 45
Assessment of IFs 45
Development of [FDMDs:........................ 46
- The Need for Mapping Rules from GMDs to IFDMDs..................... .47
Limitations of EValUated IFS........vruuerueeeneceeeemeenmsseeesseses s oo 47

page 3
cR 1350:199:

© 1993 Copyright reserved to CEN members



rage 4
CR 1350:1993

PART II: EXAMPLES AND SUPPLEMENTARY INFORMATION............ cassesesaiens 49
9. EXAMPLE A - LABORATORY COMMUNICATION.. 51
9.1.  Scope of the Problem Domain .. 51
9.2. Communication Roles...... : : .51
9.3.  Scenarios sesssnrataseesssanesssesssenrannennenannn 51
9.3.1. ScenarioI- GP to Laboratory, GP Coliects Specimens.. .51
9.3.2. Scenario II - Clinical Department to Laboratory in Same Hospital................... 52
9.4. Services ’ _ 53
9.5. Domain Information Model (DIM) S . 54
9.5.1. Specification of Attributes es 57
9.5.2. Specification Of OPerations........ceeeeeeveeousvsosooooo oo 59
" 9.6.  General Message Descriptions (GMDs) . . .60
9.6.1. GMD for Lab Request in Scenario L........ooovveoooooooon 61
9.6.2. GMD for Lab Request in Scenario II ......: . 61
9.7.  Functional Requirements for Interchange Format ... eeee 63
10.  EXAMPLE B - INTERNAL MEDICINE TRANSFER FOLDER................... 65
10.1.  Scope of Problem Domain...... , 65
10.2. Communication Roles 65
10.3. Scenarios 65
10.3.1. Scenario I - Internal;Medicine Unit'sends Folder'to Cardiologist .........c.ceuue.n... 65
10.4.  Services.....cveveerereereeeeeeeeeseseressennnns ‘ 66
10.5. Domain Information Model...: 502003..... 67
10.5.1. Specification of Attributes k..ol 2L a il 34000030 e .68
10.6. General Message Descriptions (GMDs) ... \ 71
10.7 Functional Requirements for Interchange Format............ . 72
1. ASN.1... ceetretetetesnennesnne e e stsasesaasseensantenesnesenanss 73
11.1.  Mapping to Interchange Format Dependent Message Descriptions 73
11.2. Evaluation Results 76
11.2.1. Supported Information Structures...............ownomnoooon..... — 76
11.2.2. Supported Datatypes.... cetteteeeeranatrrssattae s stnensnsaseenen 77
11.2.3. Encoding . ceeremenennennssnine seeesstessteseesanasnenarrssestssnassasasnranen 77
11.2.4. Evolution and Backwards Compatibility ................... . 78
11.2.5. Conformance.......... crseesttesnesateeantesneesssesatesnaneanaenstsnsesnnee ..78
11.2.6. Support and AVailability .......oeevveuueeeeessseseemmeesemnssseessoeosos oo 79

© 1993 Copyright reserved 1o CEN members



12 ASTM.. estesuessensssseansarsanentsstnsastesseestestenransannssenrarsas ... 81
12.1.  Mapping to Interchange Format Dependent Message Descnpuons ................... 81
12.1.1. Mapping scheme... ‘ 81
12.2. Evaluation Results X cererrocessnsesnnanns 85
12.2.1. Supported Information Structures 86
12.2.2. Supported Datatypes verveessrrastissssnsessssannas 86
12.2.3. Encoding .87
12.2.4. Evolution and Backwards Compatibility .87
12.2.5. Conformance . 87
12.2.6. Support and AVAIlability ........cc.eveueeeesereerereseacseseessnssssssnssnensssseseses 88
13. EDIFACT ‘ eeeeeneneete e itaeseasasesnesnnanes 89
13.1. A General Mapping Method for EDIFACT ......e.eceueeeececeeeeeemeeeseeneesessesssssenns 89
13.1.1. How Mapping Could be DOME.......omuuemmmmeeemereeesseemssessmesssess oo 89
13.2. Mapping to Interchange Format Dependent Message Descriptions................... 91
13.2.1. The Objects 91
13.2.2. The Message : resreessraseesssissssanes .92
13.3.  Evaluation Results 94
13.3.1. Supported Information Structures .94
- 13.3.2. Supported Datatypes 95
13.3.3. Encoding 95
13.3.4. Evolution and Backwards Compatibility 96
13.3.5. Conformance . 96
13.3.6. Support and AVAilability .......cceeeeeeresresemeresscscsessascssssssesesssmensassesssssone 96
14, EUCLIDES.......cipomesiusasrisastustashossssnissaresssasadonsdsdssssbdondobis iocs s iuet i6obinin .97
14.1.  Mapping to Interchange Format Dependent Message Descriptions............. -7
14.1.1. Mapping fTOM GMD A-1.....ccocovruerereiercseeeeseseeesesssssaseenessssssassssssses 97
14.1.2. Mapping from GMD A-2.. .. 103
14.1.3. Mapping from the Combination of GMD A-1 and GMD A-2 104
14.2. Evaluation Results - 107
14.2.1. Supported Information Structures ................... 107
14.2.2. Supported Datatypes....................... 108
14.2.3. ENCOGING. vuemrirncrrrirntenctencancsesssinsesessssacsessesssenssmssnsnsasassssmsmssasssssmsssssmsssenes 108
14.2.4. Evolution and Backwards Compaubxhty . ceneesnnressans A 108
14.2.5. Conformance ........ceeeeeeeeerenenreeveneniee creversseeesensesossasesnsnans . 109
14.2.6. Support and AVAIlability .........ccceoeeueeeeeereneeescneeeneceesesessesesesmsasnsesessssssssssens 110

© 1993 Copyright reserved to CEN members

page S
CR 1350:1993



page 6
cgg1350:1993

15. ODA ' - ceeesesneensreesentsanennnanesensnns 111
15.1. The ODA standard sertensantsaeneensscsasaene 111
15.2.  Mapping to Interchange Format Dependent Message Descriptions................... 111
15.3. Evaluation Results tseearensssasesensonsans 116
15.3.1. Supported Information Structures : 116
15.3.2. Supported Datatypes _ - 117
15.3.3. Encoding : 117
15.3.4. Evolution and Backwards Compatxbxhty . 118
15.3.5. Conformance..... 118
15.3.6. Support and Availability .118
_ANNEXES .. » ‘ . sttrmereanrenssinnensaneeseesernsanse 119
A. TERMS OF REFERENCE ' corsersnns 119 -
B.  PROJECT TEAM MEMBERS - ceeraneeeseseeeesmessessemmmmsenennes 121
C. BIBLIOGRAPHY 123
C.1  Standard Publications : 123
C.2  Other Publications .w.....sussssemmdosics ‘A § VAR 127

© 1993 Copyright reserved to CEN members



Page 7
CR 1350:1993

Foreword

This technical report was prepared under the direction of the European Committee for
Standardization (CEN) and approved by the CEN Technical Committee 251 (TC 251 -
Medical Informatics). '

A project team, CEN/TC 251/PT004, was established in February 1992 based on mandate
BC-IT 211 given by CEN/TC 251 and approved by the CEN/BT. A copy of the terms of
reference for the project team is provided in annex A. The project team consisted of 8
members, given annex B.

This technical report has gone through three stages:

First, an Interim Report (INR) was produced and Iiresented for the CEN/TC 251/WG 3 for
technical control. Based on the comments received from members of WG 3, the report was
updated and a First Working Document (FWD) was produced.

The FWD was submitted to CEN/TC 251 for a three months period of comments. A total of
84 comments; were|received: Based on|thé these/commeénts, an amendment to the Technical
Report was produced and presented to WG3. The amendments, together with the FWD, were
accepted by WG3 as a final'téchini¢dl document and/forwarded to CEN/TC 251 for approval.
CEN/TC 251 approved these documents on 1993-01-26.

This Final Document (FIN) of the Technical Report is an editorial update of the FWD
together with the approved amendments. In order to enhance the readability of the report, it
has been split into two parts. Part [ is the main part and includes the explanation of the
method and investigation together with conclusions and recommendations. Part IT contains
two examples of health care domain analyses and supplementary information about the
investigation of each interchange format.

Sigurd From | Oslo, January 1993
Leader of CEN/TC 251/PT 004
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1. Introduction

The objective of this technical report is to investigate syntaxes for existing interchange
formats (IFs) to be used in health care and to define a strategy for selecting IFs. This requires
the establishment of a framework for interworking between health care applications. Today
such a framework does not exist and PT 004 has described a preliminary method for
development of messages for information exchange within the health care which will be used
in the investigation and the definition of a future strategy.

1.1. Scope

. 1.1.1. Original Scope

In the terms of reference for PT 004 the scope of the investigation was the whole of the health
care area. The number of suggested evaluation criteria was large. In thexecommended
strategy for the project team it is stated "The interchange formats need to be evaluated against

- a set of properties. The properties will be selected both from health care and technical
requirements including efficiency, richness, complexity, ambiguity, flexibility, cost and
practicality". . :

1.1.2. Reduced Sedpe

Due to resource constrains, PT/004has reduced fthe:scope of its work. This has been done in
three ways: '

1. The.domain of health care is reduced to two examples from the laboratory communication
domain and the intemal medicine domain. This selection is explained in chapter 4.

2. The number and type of evaluation criteria were reduced compared to the suggested
properties in the terms of reference. Selection of the evaluation criteria was done based on
the established method for message development. A more detailed explanation.is given in
chapter 5.

3. The number of IFs were reduced from a possible 23 down to 5. The selected formats were.
ASN.1, ASTM E1238, EDIFACT, EUCLIDES and ODA. This selection is explained in
chapter 6. :

© 1993 Copyright reserved to CEN members



Page 10
CR 1350:1993

1.2. Definitions and Acronyms

1.2.1. Definitions
Term
Communication Party

Communication Role

Domain Information
Model

General Message
" Description

Interchange Format

Interchange Format
Dependent Message
Description
Problem Domain

Scenario
Service

Syntax

Definition

An actor of the problem domain participating in the
communication therein.

The role of a party in a communication situation defining
the party's behaviour in the communication. Associated
with a communication role is a set of services which the
party provides to other parties.

The model describing common concepts and relanonshxps
for a problem domain.

A conceptual description of a message independent of
interchange format. A GMD may be regarded as one
specific subset of a DIM related to one message type.

The representation of the data elements and the structure of
a message while in transfer between systems. The IF ,
consists of a set of construction elements and a syntax. The

répreseritation is technology. specific:

The mapping of a conceptual message (GMD) into a
message using a specific interchange format.

The field of health care under consideration in'a modellmg
process. Modified from [Coad-91].

Formal description of a class of business activities
including the semantics of business agreements,
conventions and information content {[Open-Edi-91].

A specific behaviour that a communication party in a
specific role is responsible for exhibiting. Modified from
[Coad-91].

The syntax of an interchange format describes the rules for
combining the construction elements of the IF.

© 1993 Copyright reserved to CEN members
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1.2.2. Acronyms

' Acrdnym Description ‘
ASCII American Standard Code for Information Interchange
ASN.1 ‘ Abstract Syntax Notation One
ASTM * American Society for Testing and Materials
BER Basic Encoding Rules |
CMIS Common Management Information Service
CMIP Common Management Information Protocol
DICOM Digital Imaging and Communication in Medicine
- DIM Domain Information Model
EDI Electronic Data Interchange
EDIFACT - Electronic Data Interchange For Administration,
‘ Commerce and Transport
GMD - General Message Description
HL7 Health Level,7
IF Interchange Format
IFDMD , Interchange Format Dependent Message Description
IPI Image Processing and Interchange
JPEG ‘ Joint Photographic Experts Group (JTC1/SC29/WG10)
MEDIX Medical Data Interchange Committee
ODA “ Open Document Architecture (CCITT)
OSI ‘ Open Systems Interconnection
SGML ‘ Standardized Generalised Mark-up Language

SQL Structured Query Language

© 1993 Copyright reserved to CEN members
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2. Interworking between Health Care Applications

The health service consists of a set of health care parties that collaborate in a network. Each
party provides and requests services to and from the other parties. This mutual dependency
results in exchange of information between the parties. Today this information is mostly
exchanged by phone or mail. The information exchange may be part of any health care
activity including clinical, patient management, financial management, logistics, etc.

Figure 1: The health care network with health care service requesters and providers

The introduction of electronic communication in the health care should make communication
between the parties in the network easier and more efficient and improve the quality of the
service provided by the health care parties. In addition new ways of communicating will open
the way for new types of services such as remote diagnosis between hospitals.

-

Each party participating in the network must be supported by computer applications that are
able to interwork. Integrating computer applications have two sides: the development of a
common description of the health care or application domain and finding good technical
solutions to support the requirements in the application domain. -

IFs can be viewed as technical solutions to the problem of representing information
exchanged between computers. The domain requirements should decide which functions of
IFs are important, which again will help selecting an appropriate IF.

PT 004 has used a method for analysing an application domain, finding the domain
requirements and creating formal descriptions of the domain. The result of applying this
method is a set of message descriptions that are independent of any IF. These descriptions are
called General Message Descriptions (GMDs). The GMDs set the functional requirements for
the IF.

© 1993 Copyright reserved to CEN members



2.1. Message Development Method

Figure 2 shows the message development method used by PT 004. Each box in the figure

~ illustrates a task in the method and the respective documentation. The method is developed
based on results emerged from other standards activities
[From-91], [Harrington-93], [KITH-92], [Open-Edi-91].

gives the purpose and the context for the modell

and outside the scope.

2.1.2. Communication Parties and Communication Roles

1. Scope of the
Problem Domain

2. Communication
Parties & Roles

3. Scenarios

( Message Development Method

P |

4. Services

5. Domain information
Model (DIM)

5.1 Specification
of Attributes

5.2 Specification
of Operations

B. General Message
. Description -

L

. Figure 2: Message Deilelopment Method
2.1.1. Scope of the Problem Domain

Health care is a large entity which incorporates many application areas. In analysis, it is
important to limit the scope to a manageable size. The field under consideration is called the
- problem domain. Our first task is to define the scope of the problem domain. The scope

:
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ing. It is helpful to specify what is both inside

The main actors of the problem domain which participate in the communication are called the
communication parties. Each communication party has one or more communication role

© 1993 Copyright reserved to CEN members
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