HL7 QUALITY ASSURANCE/DATA MODELING

1 COMMITTEE

2

HL7Version3

3

Message

4

Development

5

Framework

6

Version 2.1 7

July, 1996 8

TableofContents

1

1. FORWARD 1 2

1.1 Acknowledgments 1 3

1.2 Document Scope 1 4

1.3 Introduction 1 5

1.4 References 4 6

1.5 Document Structure 5 7

2. USE CASE MODEL 6 8

2.1 Overview 6 9

2.2 Procedures 8 10

2.3 Documentation 9 11

2.4 Discussion and Helpful Hints 9 12

2.4.1 Scope 9 13

2.4.2 Use Cases 10 14

2.4.3 Actors 10 15

2.4.4 Scenario 11 16

2.5 Criteria 12 17

3. INFORMATION MODEL 13 18

3.1 Overview 13 19

3.2 Procedures 14 20

3.3 Documentation 15 21

3.4 Discussion and helpful hints 15 22

3.4.1 Drawing from the HL7 Reference Information Model 15 23

3.4.2 Development of the domain information model 16 24

3.4.3 Classes 16 25

3.4.4 Class Contents & Structure 17 26

3.4.5 Generalization & Specialization 18 27

3.4.6 Instance Connections 19 28

3.4.7 Attributes 21 29

3.4.8 Datatypes 22 30

3.4.9 States 22 31

3.4.10 Harmonization with the HL7 Reference Information Model 23 1

3.5 Criteria 23 2

4. INTERACTION MODEL 25 3

4.1 Overview 25 4

4.1.1 Interaction Profile 26 5

4.2 Procedures 26 6

4.3 Documentation 27 7

4.4 Discussion and helpful hints 27 8

4.4.1 Trigger Events 27 9

4.4.2 The Interaction Grid 28 10

4.4.3 Interaction Profiles 28 11

4.4.4 Interaction Diagrams 28 12

4.4.5 Conformance Claims 29 13

4.5 Criteria 29 14

5. MESSAGE SPECIFICATION MODEL 30 15

5.1 Overview 30 16

5.1.1 The Message Information Model 30 17

5.1.2 The Hierarchical Message Description 30 18

5.1.3 Implementable Message Specification 31 19

5.1.4 Optionality, Cardinality, Conditionality, and Required Value 31 20

5.2 Creating the Message Information Model 34 21

5.2.1 Overview 34 22

5.2.2 Procedures 35 23

5.2.3 Documentation 35 24

5.2.4 Discussion and helpful hints 35 25

5.2.5 Criteria 36 26

5.3 Creating the Hierarchical Message Description 36 27

5.3.1 Overview 36 28

5.3.2 Procedures 39 29

5.3.3 Documentation 39 30

5.3.4 Discussion and helpful hints 39 31

5.3.5 Criteria 39 32

5.4 Creating the Implementable Message Specification for Printable Character Stream Messages 40 33

5.4.1 Overview 40 34

5.4.2 Procedures 40 35

5.4.3 Documentation 40 36

5.4.4 Discussion and helpful hints 40 37

5.4.5 Criteria 40 38

5.5 Creating the Implementable Message Specification for OLE and CORBA Message 40 39

5.5.1 Overview 40 40

5.5.2 Procedures 40 41

5.5.3 Documentation 40 42

5.5.4 Discussion and helpful hints 40 43

5.5.5 Criteria 40 44

6. TOY MODEL 41 45

6.1 Use Case Model 41 1

6.1.1 Model Description: HL7_Real_Estate_Demonstration_Model 41 2

6.1.2 Model Diagrams 42 3

6.1.3 Actors in: HL7_Real_Estate_Demonstration_Model 43 4

6.1.4 Use cases in: HL7_Real_Estate_Demonstration_Model 45 5

6.2 Information Model 48 6

6.2.1 Information Model Diagram 48 7

6.2.2 Subject Areas 49 8

6.2.3 Classes 50 9

6.3 Interaction Model 59 10

6.3.1 Interaction Grid 59 11

6.3.2 Interaction Diagram 60 12

6.3.3 Interaction Profile Table 60 13

6.4 Message Design Model 60 14

6.4.1 Message Object Diagram 60 15

6.4.2 Hierarchical Message Description 61 16

7. EXTRACTS FROM THE JWG-CDM DATA MODEL FRAMEWORK 62 17

7.1 HL7 model components 62 18

7.1.1 Model identification and scope 62 19

7.1.2 Use case model 64 20

7.1.3 Interaction model 65 21

7.1.4

C lasses, connections, attributes, and services 67 22

7.1.5 Datatype specifications 71 23

7.2 Expression of model content 73 24

7.2.1 Types of expression in this standard 73 25

7.2.2 Formal representations and formats 74 26

7.2.3 Literary expression specification 80 27

7.2.4 Graphical expression specification 95 28

7.3 HL7 Use case and interaction models 99 29

7.3.1 Rationale for recommended practices 99 30

7.3.2 Definition of recommended practices components 100 31

7.3.3 Expression of recommended model components 103 32

7.3.4 Meta model diagram 109 33

8. GLOSSARY 112 34

35

Figures

1

Figure 1. HL7 Message Development Project Model ................................ ................................ ................ 3 2

Figure 2. Project Life Cycle and its Models ................................ ................................ .............................. 4 3

Figure 3 Use Case Modeling ................................ ................................ ................................ .................... 7 4

Figure 4 Information Model ................................ ................................ ................................ .................. 14 5

Figure 5 Interaction Model ................................ ................................ ................................ .................... 25 6

Figure 6 Message Description Model ................................ ................................ ................................ ...... 30 7

Figure 7High Level Use Cases ................................ ................................ ................................ ................ 42 8

Figure 8 Full Use Case Diagram ................................ ................................ ................................ ............. 43 9

Figure 9 Use Case: Agree to Terms ................................ ................................ ................................ ........ 45 10

Figure 10 Use Case: Establish Offer ................................ ................................ ................................ ....... 46 11

Figure 11 Information Model ................................ ................................ ................................ ................. 49 12

Figure 12 State Transition Diagram: Counter Offer ................................ ................................ ................ 52 13

Figure 13 State Transition Diagram: Listing ................................ ................................ .......................... 53 14

Figure 14 State Transition Diagram: Offer ................................ ................................ ............................. 54 15

Figure 15. Interaction Diagram describing the Make Offer Use Case ................................ ...................... 60 16

Figure 16 Message Object Diagram: List Property ................................ ................................ .................. 61 17

Figure 17 Hierarchical Message Description: List Property ................................ ................................ ..... 61 18

Tables

19

Table 1. Three Stages of the Message Development Methodology ................................ ............................. 2 20

Table 2 Interaction Grid ................................ ................................ ................................ ......................... 60 21

Table 3 Interaction Profile Table ................................ ................................ ................................ ............ 60 22

2

1. Forward 1

Thisdocument isto be used by membersof theHealth Level 7(HL7) W orkingGroup. It providesa 2

methodology for developingHL7messagesfor HL7Version 3.0 and beyond. Thisdocument isunder 3

development, andwill change astheHL7W orkingGroup getsmore experiencein developing 4

messagesfortheVersion3familyof standards. 5

It isan understatement tosay that the developershave drawn heavily onthework done by CEN 6

TC251W G 3 1 . Inmany ways, thismanual isare-statement of W G3´sdocument Methodfor the 7

Developmentof HealthcareMessages . 8

1. 1 Acknowledgments 9

Tobeadded. 10

1. 2 DocumentScope 11

Thisdocument definesthestepsintheHL7MessageDevelopment Process, andit indicatesthe 12

criteriafor passingfrom steptostep. It includesmaterial andreferencesto guidethemessage 13

developer,andtohelpensurethequalityof theHL7standard. 14

1. 3 Introduction 15

Thisdocument leadsaTechnical CommitteeProject Team throughthe processof buildingHL7 16

messages. It supportsanHL7 project from the point that the needfor a newmessage or group of 17

messagesisperceived until actual messagesare defined. HL7 developers should usethisdocument 18

asaguidetothecreation of newmessagesfor Version 3 and beyond. HL7W orkingGroupmembers 19

will also notethat theHL7ReferenceInformationModel 2 playsanimportant part inthisprocess, and 20

that thishandbook will only comefully into use oncethat ReferenceInformationModel hasbeen 21

createdandcanbeusedinmessagedevelopment. 22

Thismethodology isnot just aset of notations, but asystematic processfor takingthemessage 23

developer from original requirementstoimplementation. 3 The development lifecycleisdividedinto 24

three distinct phases: Requirements, Analysis, andImplementation. During each phase different 25

aspectsof the healthcare environment 4 are defined, andconsistency checksare performed. This 26

development processseekstoinsureconsistency of thecontentscreatedfor each phase(within each 27

model),andbetweenthephases(betweenmodels). 28

Currently, the healthcare environment hasbeen dividedintosub-domainsand each of theHL7 29

Technical Committeesisassignedoneormoresub-domains 5 . Every Technical Committeewill define 30

andcarryoutprojectstomodel messagesforuseinitssub-domain. 31

Each project must gothroughthe phasesdefinedinthisdocument, but not all projectswill be at the 32

same phase at any giventime. Each phase buildsontheresultsof the previousphase. The process 33

1 . Comite Europeen de Normalisation, Technical Committee 251, Working Group 3. This group defines the

methodolgy for developing standardized messages to support European healthcare standards development. Refer to

the document cited for more information.

2 . The HL7 Reference Model will include a consistent expression of the data used in HL7 messages, and of the use

cases that those messages support. Refer to the HL7 Version 3, Statement of Principles for further discussion.

3 . We have based this document on the work by various people including Ivar Jacobsen, James Rumbaugh and Grady

Booch (as documented within the Unified Method), Peter Coad, and Ed Yourdon.

4 . Insofar as it is significant to HL7 messaging.

5 . In HL7 Version 3, the first task of each Technical Committee is to of developingmessagesusingthismethodologyispresentedhere asaseriesof steps, but completing 1

the phasesusually involvesaniterative process. The number of iterationsrequired dependsonthe 2

sizeandcomplexityof theproblem.Themajorstepslistedforeachphaseprovideageneral guideline 3

forcreatingthemodelsdefinedwithinthatphase. 4

Please note, that the purpose of thisdocument isto present the development process. For a detailed 5

descriptionof modelingmethods,pleaseconsulttherespectivemethodtextbooks. 6

Thismethodology definesthe processof message development through generation of modelsand 7

graphsduringthefollowingstages: 8

Table 1 . ThreeStagesoftheMessageDevelopment Methodology 9

Stage I

Functional

Analysis

(Requirements)

ModelingBusinessProcesses

TheFunctional AnalysisStageseeksto provide a description of the domain´s

businessprocessesthroughdevelopmentof theUseCaseModel

TheUseCaseModel isbuilt using usecase diagramstocapturethe project

scope,andtoallowfull definitionof therequirementsthattheset of messagesare

designedtosupport. Thisdefinition providesa basisfor assuringthe quality of

thelater stagesof message development, andwill lay the basisfor definingthe

desiredwaysthatapplicationsusingHL7shouldinteract.

Stage II

Structural

Analysis

(Analysis)

TheStructural AnalysisStage encompassestheconstruction of twomodels. The

InformationModel definesthethe datathat messageswill carry, andthe

InteractionsModel providesdefinition of thespecific interactions(information

flows) that are neededtosupport thefunctional requirements. Theinteractions

identify themessagesthat will be needed, and allowspecification of the

interactionprofilesthatHL7usingsystemscanclaim conformanceto.

BuildingtheInformationModel

TheInformationModel isbuilt usingclassdiagrams. andstatetransition

diagrams. TheInformationModel defines. Creation of theInformationModel

providesfor consistent andclear definition of thecontentsof amessage or a

group of relatedmessages. Use of theHL7ReferenceInformationModel

providesfor amore efficient message development process. Harmonizationwith

theHL7ReferenceInformationModel will ensureconsistency of definition among

thecontentsof all theHL7messages.

Buildingthe InteractionModel

TheInteractionModel isbuilt usinginteraction diagramsto describethespecific

interactions(informationflows) neededtosupport themessagingrequirements.

Theservicerolesthat applicationswill usetosatisfy the usecasescenarios

describedintheUseCaseModel are developedwithinthismodel. The

interactionsdepictedintheInteraction diagram provide atemplatefor theflowof

messagesthat canflowbetweenHL7 using applications. Thiswill allow

specification of theinteraction profilesthat applicationsusingHL7canclaim

conformanceto.

Stage III

Specification

(Implementation)

CreatingHierarchical andImplementableMessageSpecifications

DuringSpecificationStage, themodelscreated duringthe previous stagesare

translatedintospecificationssuitablefor implementation. Thisstage drawsonthe

previousmodels, andsupportsthe definition of themessagesthat HL7

communication partnerswill transmit. It supportsprecise definition of the

allowablecontentsof themessage(s) associatedwith eachHL7trigger event. It

also providesawell defined^abstract specification~ that allowscreation of an

implementablemessagespecificationforeachVersion3messagingsyntax.

Therearefour typesof modelsthat arecreated or modifiedin order tocreate amessage duringthese 1

threestages 6 . Thisdocument organizesthemessage development processaroundthosemodels, as 2

indicatedinthediagram below. 3

Business

Analysis

Domain

Architecture

Architecture

Interaction

Analysis

Use Case Model

VISIO (Jacobson)

Interaction Model VISIO (Jacobson/ Rumbaugh)

Information Model Together C++ Visio (Coad/Yourdon)

HMD Specs MS WORD/ Access DB

Ballots

Specification

Approval

C

C

D

C

C

D

Analysis Specification Voting

2-n Order 1 choice of 0-n Drug 0-1 Nursing

Message

Design

h//mt:50~d~

IMS Specs MS WORD/ Access DB

Requirements

4

Figure 1 . HL7MessageDevelopment Project Model 5

6 . The reader will note 3 stages and 4 models. This is because the order of development for the Information and

Interaction models is not fully determined. HL7 message developers will probably iterate between development of

these models, and different development projects will differ in which model they start with first. As a general rule,

work should strart with the Information Model since it focuses attention on the data that will be exchanged in

messages. QA/DM feels that, since the data tends to be the more stable aspect of the healthcare environment, it will

be easier to reach consensus on its definition.

The project lifecycle diagram indicatesin alinear fashion, howatechnical committeemovesthrough 1

thestagesof developing newmessages. Thisdiagram showstheInformationModel being built 2

beforetheInteractionModel, eventhough both arecontainedinthesamestage of message 3

development. 4

Develop

Scope

Statement

Create

Use

Cases

Define

Actors &

Events

Draw initial contents

from Reference

Information Model

Intoduce new

material

Harmonize with

Reference

Information

Model

Develop Message

Information Model

Define

Trigger

Events

Define Sender

& Receiver

Roles

Define

Interactions

Develop

Message

Object Spec

Define

IMS

Use Case

Model Spec

Use Case Diagram

Information

Model

Spec

Class Diagram State Diagram

Interaction

Model Spec

Interaction Diagram

Hierarchical

Message

Description

Implementable

Message

Specification

USE CASE MODEL

INFORMATION MODEL

INTERACTION MODEL MESSAGE DSGN MODEL

Class

Diagram

Define

Scenarios

Specify

HMD

Refine

Interaction

Profiles

5

Figure 2 . Project LifeCycleanditsModels 6

The diagram depictsthestepsthe project must perform when designing amessage. Themodels 7

whicharedevelopedrepresentthecollectionsof theworkproductsof messagedevelopment. 8

TheprocessdefinedbythisMessageDevelopmentFrameworkprovidesfor 9

· precisedefinitionof functionalitythatwill beprovidedinmessages 10

· consistentdatadefinitionacrosstheentirestandard 11

· rigorousdefinitionof thecontentsof eachmessagethatisdefined. 12

1. 4 References 13

· DataModelingFramework ,JointW orkingGroupforaCommonDataModel 14

· HL7Version3Statementof Principles ,HL7Version3Taskforce 15

· MethodfortheDevelopmentof HealthcareMessages ,CENTC251 1

· ObjectOrientedSoftwareEngineering ,IvarJacobson,et.al. 2

· ObjectOrientedAnalysis ,PeterCoad&EdYourdon 3

· OpenEDIReferenceModel ,ISO/IECCD14662 4

· UnifiedMethod,Version0.8 ,GradyBooch&JamesRumbaugh 5

1. 5 DocumentStructure 6

Thisdocument guidestheTechnical Committee project team throughthe processof developingHL7 7

messages. EachstepintheHL7message development processresultsinthe definition of amodel. 8

Thestep,andtheresultingmodel(s) are describedinmore detail inthechaptersthat follow. Message 9

developersshould executethesestepsinthe proscribed order. However, theQuality Assurance/Data 10

ModelingCommitteedoesexpect that message developerswill needtoiteratethrough previoussteps 11

tomaintainconsistency,andtofill inmoredetail astheirlevel of understandinggrows. 12

Inthe document, eachstep of the processisdescribedinitsownmulti-part section. Eachsection 13

containsthefollowingelements: 14

Overview: 15

Adescriptionof thestep,anditsfunctionwithinthemessagedevelopmentprocess. 16

Procedures: 17

A list of the proceduresto befollowedto accomplishthisstep. Thisincludestheinputsto eachstage, 18

astepbysteprecipeforeachstageof theprocess,andtheoutputsthatneedtobeproduced.. 19

Documentation: 20

Adiscussionof howthemodel contentsshouldberepresented. 21

DiscussionandHelpfulHints: 22

Commentson howto accomplishthestep, and/or discussion of theimportance of different aspectsof 23

thejob.Thissectionisdesignedtoprovideassistancetomembersof theHL7W orkingGroup asthey 24

attempttoaccomplishtheproceduresforeachstep. 25

Criteria: 26

Definition of different criteriafor judgingthe quality of thework that hasbeen doneto accomplishthe 27

step. This section providesguidelinesfor the quality assurance process. It should be used duringthe 28

processof messagedevelopmenttoensurequality,aswell asafterthefact. 29

The toymodel isincluded at the end of the document toserve asanillustration of the different 30

componentsof themessage development process. Pointerstotherelevant part of thismodel are 31

includedwithinthecontentsof eachsection. 32

2. UseCaseModel 1

The purpose of functional analysisisto understand a problem before designingits solution. For HL7, 2

thisimpliesunderstandingtherequirementsfor messaging andtheUseCaseModel documentsthese 3

requirements. It documentstheinstitutional, medical, and businesspracticesthat themessage(s) 4

beingcreatedwill support. TheCENdocument, Methodfor theDevelopment of Healthcare 5

Messages, states: ^Thestudy of the user requirementsisthefirst major activity inthemessage 6

development process. Based onreal worldscenarios, theinformation exchange needsareidentified. 7

Themainsuccessfactor for thisactivity isthe domainknowledge availabletothe development 8

team.~ 7 9

2. 1 Overview 10

TheUseCaseModel laysthefoundationfor the other models, andit providesthefunctional content 11

theydrawupon.Jacobson’sclassical "use-case"approachisusedtodiscoverandanalyzewhereHL7 12

messageswill be needed. Based ontheUseCaseModel, candidate objectsareidentified, like 13

Problem,Status,Person(whoreportstheproblem)andsoon,thatwill beidentifiedandrepresentedin 14

theInformationModel. IntheInteractionsModel, thelist of theinformationflowsthat will needto be 15

supported by HL7messagesiscreated by consideringthe actorsintheUseCaseModel aspotential 16

senderandreceiverrolesfortheinteractionsthatareneededtosupportusecases.. 17

Thereader shouldkeepinmind, that a particular classdiagram describing object relationshipsmakes 18

sensein aspecific "usecase" context. If analystslook at certain objectsinisolation, therewill be an 19

unlimited possibility of describingthem, becausethe purposethose objectsaresupposedtoserveis 20

notknown. 21

TheUseCaseModel also providesamedium for communicationswith usersof thestandard. For 22

Jacobson, 23

^Another important characteristic of therequirementsmodel isthat wecan discussit withthe 24

usersandfind out their requirementsand preferences. Thismodel iseasy to understand and 25

formulatefrom the user perspective, sowecan easily talk tothe usersandseeif we are 26

buildingthecorrect { set of messages } accordingtotheir requirements. SincetheUseCase 27

Model isthefirst model to be developedwecan evaluatewhether the usersare pleasedwith 28

whatweareabouttodesign,beforewestarttobuildtheactual { setofmessages} .~ 8 29

W henthe domain person performsa businessfunction using a particular application, that application 30

may needtocommunicatewith other applicationsin order to accomplish atask or tasksrequired by 31

that function. Thecontentsof thiscommunication arethemessagesthat are beingsent/received. 32

Thesemessagescan be discovered using amethodcalledUseCasemodeling, and, withinthe 33

healthcare environment, thisisthe areathat HL7isinterestedin. Usecasemodelingisusedto 34

describethe businessprocesseswhichcausethemessagesto be exchanged between applicationsat 35

different sites. Usecasesviewthe businessprocessesfrom the end user´s(a.k.a. domain expert) 36

pointof view. 37

7 . MDHM, Page 25

8 . OOSE, Page 129.

I have inserted { set of messages} in the message to replace the word ^system~ in the original. It is important to

remember, that, when you read works such as Jacobson´s for background on how to develop HL7 messages, that the

^system~ discussed in the book is the set of messages we are developing and the way they are used, NOT the actual

systems that use the messages.

In this document, the term ^system~ will refer to the set of messages and service profiles defined within HL7 Version

3.0 to support the communications needs of healthcare applications.

Thefigureshowsstepsinthedevelopmentof theUseCaseModel. 9 1

approve

Technical

Steering

Committee

Build Use Case

Model

1. Develop Scope

Statement

2. Develop Use

Cases

3. Define Actors

Technical Committee

Project Team

2

Figure 3 UseCaseModeling 3

Thediagram showstheinitiatingroleof theTechnical Committee asthe primary actor in development 4

of theUseCaseModel. TheTechnical SteeringCommitteemust approvetheScopeStatement asa 5

meansof guidingthedevelopmentof theHL7Standard. 6

Thefundamental contentsof theUseCaseModel are provided by thetext descriptionsof the use 7

cases. Usecase diagramsprovidesa graphical representation of usecases, whichisvery helpful 8

when developing and describing usecases. The usecase diagram isa graphshowing actors 9

performingactionsonthesystem. 10

· UseCase 11

A usecase definesaspecific behavior or functionthat isimportant tothe project team. A use 12

case describethe possiblesequencesof interactionsbetweenthesystem and one or more actors 13

inresponsetosomeinitial stimulusby one of the actors. Eachinteractionstartswith aninitial 14

event from the actor and proceedsthrough aseriesof eventsbetweenthe actor, thesystem, and 15

possibly other actors, until theinteractioninitiated by the original event reachesitslogical 16

conclusion.W hen performingthistask, theHL7 project team shouldlook for usecasesthat allow 17

a particular actor tocarry out atask of measurablevalue, ensuringthat usecasesare neither too 18

largenortoosmall. 19

· Actors 20

Actorsinclude both humansand other quasi-autonomousthings, such asmachines, computer 21

tasks, and applications. More precisely, an actor isacommunicationrole played by such an 22

entity. Entitiesthat areindirectly connectedtothesystem are not actors, sincetheir needsmust 23

becommunicatedtothesystem throughanactor. 24

Usecases split the businessintotwo parts: external usersof the businessandtheinternal functions, 25

tasks, and processesthat deliver value. Usecasesare usedtoidentify objects. An object may 26

9 . The figure for the Use Case Model is an example of a use case diagram. Each Use Case describes a function that is

carried out, and is depicted as a rounded rectangle, and its description is included within the rectangle. The party

that caries out the function is depicted as a stick figure. The decomposition of one use case into many use cases is

shown by the lines connecting the highlevel use case to its components.

participateinmany usecases. W ith usecases, the analyst createsdifferent modelsfor each of these 1

domains.TheHL7projectteam shouldstart by identifying external objectsand processes. Thesewill 2

leadtointernal objectsandprocesses. 3

2. 2 Procedures 4

TheUseCaseModel capturesrequirementsby describingthe businessprocessesfrom the domain 5

expert´sperspective.FollowtheseproceduresinbuildingtheUseCaseModel. 6

Inputs : 7

· Agroupof messagedeveloperswhoarereadytowork, 8

· theHL7ReferenceInformationModel, 9

· existingmodelsanddocumentsproducedbyothertechnical committees. 10

Followthesesteps: 11

1. Develop ScopeStatement: Develop aninitial problem description andwrite aScope 12

Statement that defineswhat isto be done. Thescopestatement isa highlevel usecasethat 13

encompassesthe entire project/domain. Reviewthescopestatement withtheHL7Technical 14

SteeringCommittee,andgetapproval bythat body. TheTechnical SteeringCommitteeshall 15

ensurethat the project/domainisrelevant, feasible, and unique. Revisethescopestatement 16

asneeded. 17

2. CreateUseCases: W ork with domainspecialistsand existingstandardization effortsto 18

discover usecasesof interest. Thescopestatement for the project should beconsidered as 19

thefirst usecase. Other usecasesare developed by expanding andmorefully definingthe 20

content of thescopestatement. In defining a usecase, grouptogether all transactionsthat 21

are^similar~.Structuretheusecasestobringoutthefunctional relationshipsbetweenthe use 22

cases. Theidentification of usescasesisofteniterative. Oncethe picturestabilizes, each 23

usecaseisdescribedinmore detail. These descriptions should not be developedtoo early, 24

sincetheUseCasemodel typically undergoes several changes. W hen analyzing and 25

describing usecasesin detail, it isnot unusual to uncover unclear issuesinthe expression of 26

thescopestatement. Thisallowsit to becorrected at an early stage. Document each use 27

caseinsufficient detail toshowthe highlevel content of informationflows, and prerequisites 28

forinformationexchange.Ausecaseisspecifiedinformallyinwords. Usingthestandard use 29

casetemplate, statethe purpose of each usecase, theinitial event that startsit, andthe 30

terminationcondition. 31

3. IdentifyActors and Events: Identify actorsassociatedwiththe usecaseto providethe 32

proper context. Verify that the actorsthat appear have been properly documented. For each 33

actor, determinethefundamentally different andrelevant activitiesthat the actor cancarry 34

out. If there aretoomany, approachthingsat a higher level. Identify theinitial event that 35

startseach usecase. Thisevent isgraphically represented by alineconnectingthe actor to a 36

usecase. 37

4. DefineScenarios: List a prototypical scenariothat describesatypical example of the use 38

case. If there arevariations, list additional prototypical scenariosor describethevariationsin 39

words. Feel freeto use ordinary language; a usecaseisnot meant to be highly formal. 40

Identifyanddescribeall theexceptionsthatarelogicallyassociatedwithagivenusecase. 41

5. Review Model: Determinewhether existing usecasesaresimple enough. TheHL7 project 42

team should ask itself thisquestion: ^Havewe arrived at thetrigger event we needtosupport 43 messagesandinteractions?~If notdecomposethem intotheirconstituentusecases. 10 Verify 1

that the documentedset of usecasescoversall thefunctional requirementsfor 2

standardizationwithintheprojectscope. 3

Outputs: 4

· Approvedstatementof projectscope 5

· Usecasesdocumented usingtherecommended graphical andliterary expression 6

provided. 7

2. 3 Documentation 8

Thereisasimple diagrammatic techniquefor developing usecases 11 . Actorsarerepresented by a 9

stylized humanfigure, andthe usecase by an oval withitsnameinscribedwithin. Usethis 10

representationwhen developing usecases. Thisisespecially valuablein group brain-storming 11

sessions. Thetechnical committeeshould also provide awritten expression of the usecase. This 12

description generally contains3components: a) an action phrasethat indicatesthe actor andthe 13

functionthe usecase expresses, b) definition of thefunction being expressed, andc) further detail, as 14

needed,toindicatedependenciesof thefunctiononotherusecasesorcircumstances. 12 15

Proceduresfor usecaseshave been documented by theJW G-CDM intheDataModeling 16

Framework.Sectionsof thatdocumentareincludedasanappendix tothisdocument. 17

18

2. 4 DiscussionandHelpfulHints 19

The usecasemodel laysthefoundationfor definingHL7messagesandtheir content. It isimportant 20

tostrike a balance betweenlaying afirm foundation, and getting bogged downintheinitial stagesof 21

messagedevelopment. 22

2. 4 .1 Scope 23

Definingscopeisthestarting point for a project. It definesthe area of healthcarefunctionality that 24

needsto besupported by HL7messaging. Thescopewill be usedtoconfirm the needfor standards 25

development,andtoensurethattheworkisproperlyallocatedwithintheHL7W orkingGroup. 26

Consider the needfor informationinterchangewhentheHL7Technical Committee developsthe 27

scopeforaproject.Anewprojectshouldtakeupacurrentbetweenanumberof partiesinhealthcare. 28

Consider whether thescopeistoo broad. If thescopeistoo broad, the groupwill get bogged down, 29

and have difficulty in developingmessagesin areasonabletime. Onthe other hand, taking an 30

HL7wide perspective, too narrowascopemay leadto providingmultiplesolutionsfor asingle 31

problem. 32

10 . One of the problems of modeling is knowing when to stop. When dealing with complex problems, there are often

a great number of use cases that can produce an essentially infinite number of usage scenarios, especially with

today´s graphical user interfaces and event-driven systems. Too few use cases will result in an inadequate

specification, while too many use cases will lead to functional decomposition and the scattering of objects and

classes. Analysts must limit their analysis to the most obvious or important scenarios. The risks associated with use

case modeling can be mitigated through knowledge, training, and avoiding an over enthusiastic usage.

11 See OOSE, Section 6.4, Page 126 - 130, also UML, Chapter 4, Section 3.

12 . Refer to the ^toy model~ included within this document for use case examples. Note, also how use cases are used

within this Message Development Framework.

Determinewhether the proper resourceswill be available. It isimportant to drawonfunctional 1

expertisefrom anumberof sources. 2

2. 4 .2 UseCases 3

A usecaseisatextual description of specific situationswithinthe healthcare environment inwhich 4

communication between healthcare entitiesisneeded. The usecase describesthe actorswho are 5

important withinthe project scope, andthe activitiesthat those actorscarry out. Usecasesare 6

developedtofill out,andmorefullydefinethefunctional requirementsindicatedbytheProjectScope. 7

ForTC251,^Thescenario(usecase)specification: 8

· extendsthehighlevel scenariosof thescopestatement, 9

· givesexamplesof healthcarepartiesactinginthescenarios, 10

· considersvariancesof themessageexchangepatterns, 11

· describesreal worldsituationswherethemessagesdefined by thestandardmay be used, but 12

may equally specify explicitly real worldsituationswherethemessageswere not intendedto be 13

used, isof anillustrative nature, but theresultsare usedfor theformal specification of the 14

normativecomponents.~ 13 15

Define usecasesintermsof end usersasopposedtoinformationsystems. The usecaseshould 16

provide a description of the necessary interactionsfrom the perspective of the usersof healthcare 17

informationsystems. 18

Don´t makethe usecasetoocomplex. Remember that a usecasecan be decomposedintomultiple 19

related usecases. Insomecases, when usecasesare decomposedintomore detailed usecases, a 20

component can be^shared~ by morethan one highlevel usecase. ThisisJacobson´s^uses~ 21

relationship. Remember that decomposing acomplex usecaseintosimpler onesisa goodtool for 22

reducingthecomplexity of asingle usecase. Re-using^component~ usecasesdecreasesthe 23

complexityof theusecasemodel asawhole. 24

Rememberthat,forHL7,the^system~beingdefinedisagroupof messagesthatworktogether,not an 25

end-userapplication.Theusecasesare usedtoidentify trigger eventsfor messages. Once usecase 26

development hasreachedthe point of discoveringtrigger events, stop. Do not decomposethe use 27

casesanyfurther. 28

Giventhat usecasesareinformal and do not carry strongsemantics, the purpose of developingthem 29

istoforcethe analyst to definetherequirementsof the project at hand. Usecasesare away of 30

specifyingfunctionality in amanageableway, organizedintocategoriesof functionality from a user´s 31

point of view. By tryingto enumeratethe actorsandthe usecases, thereislesschance of forgetting 32

importantmessagingrequirements. 33

2. 4 .3 Actors 34

Anactorisahealthcareparty whichisinvolvedin providing or receivinginformationwithinthecontext 35

of the usecase. Thismay be a personsuch asa healthcare practitioner, an organization, or arole 36

played by acomputer system such asorder processsor, resultsreporter, etc. DuringtheStructural 37

Analysis stage, when buildingtheInteractionModel, these actorswill bereviewedtoseeif they have 38

rolesassendersorreceiversof messages. 39

13 MDHM, Page 15

A single actor caninteract withthe healthcare environment infundamentally different ways. Each 1

form of interactionwiththe healthcare environment system iscalled a usecase . An actor initiatesa 2

usecase. Actorscan be primary or secondary. Primary actorsare actorswhoinitiatethe primary 3

activitiesinthe usecase. An example of a primary actor can beCaregiver whocreatesalab order. 4

Secondaryactorsareactorswhoparticipateinausecasewhichwasinitiatedbytheprimaryactor. An 5

example of asecondary actor would be alabtechnicianwhorecordsthelabtest resultsfor an order 6

that wasinitiated by aCaregiver, sincethelabtechnicianisnot neededif there are no orders. It can 7

besaid,thatsecondary actorsreact tothe usecasethat wasinitiated by the primary actor. Actorsare 8

usedtoidentify trigger events. A trigger event isimplied by arelationship(connection) between an 9

actor and a usecase. Since asingle actor may participateinmany usecases, it may betheinitiator 10

of several triggerevents. 11

Unlikemany other objects, actorsare non-deterministic intheir actions. That is, the explanationfor 12

whattheydo,isoutsideof thescopeof inquiry. Thislimitationisdesignedtokeepfocusonthe^what~ 13

of the businessprocessandto avoid any attempt to begin addressingthe^how̃ prematurely, i.e., 14

designingthemessages. 15

Toidentifytheactors,discusstherequirementsfrom theactor´sperspective. It will also bevaluableto 16

carry on discussionswiththose userswho have experiencefunctioning asactors, asking a number of 17

questions,suchas: 18

· W hatarethemaintasksof eachactor? 19

· W ill theactorhavetoread/write/changeanyof thesystem information? 20

· W ill theactorhavetoinform thesystem aboutoutsidechanges? 21

· Doestheactorwishtobeinformedaboutunexpectedchanges? 22

Asnotedabove,an actor can be drawnfrom outside of the application environment, e.g., a person, or 23

organization, or play a part withinit asacomputer application or system. Clearly, thesetwo are 24

relatedinthe healthcare environment. For example, a nursemay determinethecare planfor a 25

patient,andthenenteritintoanapplicationfor storage or transmittal to another application. However, 26

thefocusfor defining actors shiftsduringthe processof developingthe usecasemodel. Initially, it is 27

important tofocusonthose actorswhoinitiatethe activity within a usecase. These are generally 28

personsor organizations. Thismakesit easier tofocusonthekey businessrules, andtokeepthe 29

level of discussionfrom becomingtoo detailed. However, asthemodel isdevelopedtothe point of 30

discoveringtrigger events, thefocusshiftstothe actorswhich aretheimmediatecause of information 31

flows;theseactorsareapplicationroles. 32

2. 4 .4 Scenario 33

A usecasespecifiesaset of related usage scenarios , each of whichcapturesaspecific course of 34

interactionsthat take place between one or more actorsandthesystem. Therefore, the description of 35

anindividual usecasetypically can be dividedinto a basic course andzero or more alternative 36

courses. Thereshould be afinite number of usecasesfor asystem, whereasthere are usually an 37

infinite number of possiblescenarios(Naturally, only afinite number of scenarios should be 38

documented.). Inisimportant to document scenariosduringthe development of the usecasemodel, 39

sincethescenariosprovide aconcreteillustration of thefunctionality that the usecase describes. 40

Multiplescenarioswill serveto document thefact that asingle usecasecansupport different, but 41

related,functions. 42

Itisimportant to notethat scenarioscan berelatedto highlevel aswell aslowlevel or leaf level 14 use 1

cases. Inthosecaseswherethescenarioisrelatedto a highlevel usecases, it will beimportant, at a 2

laterstage of message development, to alignthescenarioto a group of relatedinteractions(For more 3

informationonthisissue,see InteractionModel ,Page 25 . 4

2. 5 Criteria 5

Thefollowingpointsshouldbeusedforqualityassuranceof theusecasemodel. Theseissuesshould 6

beconsideredwhilethemodel isbeingdeveloped,aswell asduringthereviewprocess. 7

· Scopedefinitionhasbeenwrittendown. 8

· ScopedefinitionhasbeenapprovedbyHL7Technical SteeringCommittee. 9

· ResponsibilityfortheprojecthasbeenassignedwithintheHL7W orkingGroup. 10

· Usecasesdo not fall beyondthe definedscope. Conversely, therequirementsfor 11

messagingthatpeopleexpectfrom thisprojectmustbeexpressedasusecases. 12

· Usecasesareclearly written, and expressthe needfor communication, theinformation 13

beingcommunicated,andthepartiesinvolved. 14

14 . If one thinks of all the use cases for a specific project as decomposed from the scope statement, they will appear as

a tree structure- it can be upside down or right-side up depending on how it is visualized. In this analogy, those use

cases that are not further decomposed are the ^leaf level~ use cases.

3. InformationModel 1

3. 1 Overview 2

HL7messages support communicationsbetween applicationsinthecontext of aspecific healthcare 3

problem domainthat suppliesthe underlyingsemanticsused by the applicationsthat exchange 4

messages. The domain objectsthat are discovered asthismodel isbuilt carry thesemanticsof a 5

problem domainintermsmeaningful to domain experts. Healthcarefield hasaterminology, and 6

jargonwordsusually identify important conceptsthat are often domain objects. Domain objectsare 7

foundandmodeledwithoutconsideringtheneedsof aparticularapplication. 8

TheHl7message development processinvolves several different informationmodels. Each playsa 9

roleduringtheprocess,andall sharethesamemodelingmethodology.Thesemodelsare: 10

· DomainInformationModel expressestheinformationcontentfor asingle project. Thismodel is 11

developedbythetechnical committeeduringtheInformationModel stageof theprocess. 12

· ReferenceInformation Model providesacoherent sharedinformationmodel that containsall 13

the datacontent relevant toHL7messages. Thismodel ismaintained by theQA/DM Technical 14

Committee, and growsthrough harmonizationwith domaininformationmodels supplied by the 15

HL7technical committees. 16

· MessageInformationModel containstheinformationcontentforoneor morerelatedmessages. 17

Thismodel isdevelopedbythetechnical committeefrom theReferenceInformationModel during 18

theMessageDesignModel stageof theprocess. 19

Thedomaininformationmodel 15 providesawell expressed definition of thecontentsof messages. Its 20

content isdrawnfrom therelevant usecases. Inthesameway that development of theinteraction 21

model providesamorerigorousexpression of theinformation exchangeimplied by the usecases, the 22

informationmodel providesamorerigorousexpressionof thedatathatisexchanged. 23

EachHL7 project will build a domaininformationmodel aspart of thesecondstage of message 24

development.However,thefirst stepin doingsoisto drawrelevant material from theHL7Reference 25

InformationModel. W henever possible, development should drawonthework that hasalready been 26

done, rather thanstarting all over againfor each project. W hentheinformationmodel hasbeen 27

developed, any newor changedmaterial should be harmonizedwiththeHL7ReferenceInformation 28

Model. 29

TheQuality Assurance/DataModelingCommitteewill support development of theInformationModel 30

throughitswork maintainingtheReferenceInformationModel. QA/DM will helptheTechnical 31

Committeeidentify relevant material intheReferenceInformationModel, andwill managethe 32

processof harmonization betweentheDomainInformationModel andtheReferenceInformation 33

Model. TheHarmonization processwill involveidentifying proposedchangestotheReference 34

InformationModel,determiningtheTechnical Committeeswhichwould be affected by thesechanges, 35

anddrivingtheprocessof reachingagreementonnewmaterial fortheReferenceInformationModel. 36

15 . The terminology here sometimes causes problems. We use a CLASS diagram to model OBJECTS, and call this

the INFORMATION MODEL.

QA/DM

Committee

Build Information

Model

1. Draw Contents

from Reference

Model

2. Develop Domain

Information Model

3. Harmonize with

Reference Model

Technical Committee

Project Team support use of

Reference Information

Model

manage harmonization

with Reference

Information Model

1

Figure 4 Information Model 2

Theformat of theinformationmodel isbased ontheDataModelingFramework developed by the 3

JW G-CDM. Thisprovidesacommonlanguagethat can be usedfor comparingthe datamodels 4

developedbydifferentSDOs. 5

3. 2 Procedures 6

Inputs: Usecasestoindicatethedatacontentthatisrequired. 7

I. Draw initial contentsfromReferenceInformation Model. Before going onto develop a 8

classfrom the beginning, it isimportant toreviewtherelevant sectionsof theHL7Reference 9

InformationModel toseeif thisareahasalreadybeencovered. Any classesthat are needed, 10

and already exist withintheReferenceInformationModel should be drawnfrom thereinstead 11

of beingre-invented. 12

II. Introducenew material . Thisincludes several steps, andisbased ontheidentification and 13

full description of classes. Reviewusecasesto understandwhichclasseswill be neededin 14

additiontothosesupplied by theReferenceInformationModel. Think of important concepts, 15

terminology, andjargoninthe problem domain. The entitiesthat areimportant asgroupings 16

of informationwithintheusecasearecandidateclasses. 17

A. Providecleartextual definitionsof eachclass. 18

B. Organizeclassesinto aclassmodel showingtheir relationships. Also discover 19

Gen/Spec andW hole/Part structures. Determinewhichinstanceconnectionsare 20

requiredtosupport themeaningsexpressedwithinthe usecases. Determinewhich 21

classesarerepresentedasClass&Objects,andwhicharesimplyClasses. 22

C. For eachclass, determinewhich attributesare neededtosupport the usecases. 23

Providenames,definitions,anddatatypesfortheattributes. 24

D. Model object behavior. BuildStateDiagramsfor classesthat exhibit complex 25

behavior. It may be helpful to build object´s life history model showingthe operations 26

thattaketheobjectbetweenfundamentallydifferentlifestates. 27

III. Harmonizewith theHL7ReferenceInformation Model . TheHL7ReferenceInformation 1

Model expressesthefact that full use of thestandardrequiresconsistency between partsof 2

thestandard. Thisconsistency startswith use of common data definitionswithinthestandard 3

and extendstocommonwaysof defining andrepresentinginformationflows. Consolidating 4

themodel for a project withtheReferenceInformationModel, guaranteesthat this 5

consistencyismaintained. 6

A. Identifytheclassesthatappearinbothmodels. 7

B. Examine each duplicatedclass. Arethere differencesin: definition: list of attributes, 8

list of Gen/Spec, W hole/Part, and/or instanceconnection, instanceconnection 9

descriptionorcardinality? 10

C. Revieweach differencewhichisfoundtoseewhether theReferenceInformation 11

Model shouldchangeafter theconsolidation. If theReferenceInformationModel will 12

not bechanged, thisdecisionmust bereviewedwiththeHL7sub-groupresponsible 13

for the project. If theReferenceInformationModel needsto bechanged, thisneeds 14

to bereviewedwiththeHL7sub-groupsresponsiblefor modelsthat containthe 15

affectedobjects. 16

D. Reviewof changesor non-changesneedstofollowtheconsensusprinciple and 17

respect thefact that thefunctional content of thestandardisdeveloped by the 18

messagedevelopmentworkgroupswithinHL7. 19

Outputs 3 : Harmonized domaininformationmodel, updatedHL7ReferenceInformation 20

Model 21

3. 3 Documentation 22

Theproceduresfordocumentingclassdiagramsandstatetransitiondiagramshave been documented 23

by theJW G-CDM intheDataModelingFramework. Sectionsof that document areincluded asan 24

appendix tothisdocument. 25

3. 4 Discussionandhelpfulhints 26

TheJW G Framework containsdiscussion on howto diagram and document datamodels. It also 27

containsa discussion of statemodeling. There are alsomany textsthat provide opinionsonthis 28

subject.Thiscanbereviewedforguidanceonthemodelingprocess. 29

W hentheHL7 project team examinesusecasesto extract classes, it shouldlook at the nounsthat 30

appear as subjectsand objectswithinthe usecases. Many of thesewill appear over and over, with 31

accompanyingdescriptiveinformation. 32

OO diagramsthat showthemodel from a high-level perspective aretheideal tool for developing and 33

providing aninitial viewof themodel. W hen diagramsarecreatedwhile buildingthismodel, it is 34

importanttoorganizethem soeachdiagram doesn´thavetoomanyortoofewclasses. 35

3. 4 .1 DrawingfromtheHL7ReferenceInformation Model 36

TheHL7ReferenceInformationModel providesasubstantial foundationfor effortsto extendthe 37

scope of thestandard. Thefirst stepin developingthe domaininformationmodel for a project isto 38

drawrelevantcontentsfrom theReferenceInformationModel. 39

Classes 16 withinthemodel shouldrepresent significant "real world" persons, places, things, or 1

concepts. Thefirst stepinmodel buildingshould beto brainstorm toidentify the basic subjects, e.g., 2

persons, places, things, concepts, that, giventhecontext of the usecasemodel, areimportant. The 3

modeling groupshouldmakesurethat it spendstime getting alist of classesor potential classes 4

before it triesto develop an object model or even attempt to developclassdefinitions. Thefirst step 5

istoconsider whichsubject areaswithintheReferenceInformationModel arerelevant tothe project. 6

Then, the preliminary classlist can becomparedtothelist of objectsintheReferenceInformation 7

Model. 8

3. 4 .2 Development ofthedomain information model 9

Inmany cases, peoplewill want tostart themodeling exercise at thispoint. Thismethodology, 10

howeverrequiresdevelopmentof theusecasemodel firstFollowingthemethodology will allowbetter 11

definition of thecontext for theclassmodelingin advance of actually divingin. Standardsdevelopers 12

shouldconsider, asacandidateclass, any concept/thing about whichinformationiscommunicated 13

betweensystems. It isimportant for modeling groupsto put substantial time and effort into naming 14

anddefiningclasses,beforedoingthedetailedworkof attribute,service,andobjectstatedefinition. 15

3. 4 .3 Classes 16

Classesareidentified by examination of the usecasesthat have been developed. Thoseconcepts 17

which areimportant for the usecase, and/or for whichinformationiscaptured, arecandidateclasses. 18

Therefore, the definition of aclassmust be drawnfrom functional rulesand practiceswhich are 19

documentedintheusecasemodel. 20

3. 4 .3 .1 Class or Attribute? 21

Initially candidateclasses should belistedwithout worrying about whether they really should be 22

modeled asclassesor asattributes. However, oncethe processof defining andfully specifying a 23

class starts, it isimportant toconsider whether or not to define a givenconcept/thing asaclassor as 24

an attribute of aclass. Theconceptual framework providesthestructuresto definecomplex and/or 25

repeating attributes sothat many concepts/thingscan berepresented asone or the other. For 26

example, if the developer ismodeling a person and age, sex, name(s), and addressareimportant 27

attributestoconsider,thetwomodelsbelow,atleast,arerelevant: 28

16 . Refer to Peter Coad & Ed Yourdon’s Object Oriented Analysis for a thorough discussion on how to build object

models. We do not attempt to replicate that material here. This clause will bring up points that Coad & Yourdon do

not cover, or that are outside of the scope of their modeling paradigm.

Person

name(r,c)

address (r,c)

Person

Name

Address

MODEL A MODEL B

r: repeating

c: complex birth date

sex birthdate

sex

given name (r)

surname

name prefix

name suffix (r)

address line (r)

city

state/prov

country

1,n 1,1

1,n

1,n

1

Modelersneedtoconsiderthefollowingissuestomakethisdecision: 2

· Representingconcepts/thingsasattributeshides some of thecomplexity of themodel. Onthe 3

one hand, it makesit easier to graspthe essential ideasbeing put forward; onthe other handit 4

can hideimportant issuesfrom thecasual user. Today´sHL7seeksto hidecomplexity by 5

allowingrepeating andcompound attributes. These attributesare assigned a datatypethat 6

definestheir internal structure. Thisretainsa precise definition of the datastructurewhile not 7

complicatingtheclassstructureanddiagram.Ingeneral,thisapproach,asrepresented by theleft 8

handsideof thediagram ispreferred. 9

· Objectswithin aclasscan haveinstanceconnectionsand object state histories. If it isimportant 10

toshowcomplex relationshipsbetween object/thingsthanthey haveto bemodeled asclasses. 11

Forexample,Model Babovesupportstheideathat morethan one personcanshare an address. 12

InModel A,withaddressasanattributeof person,thereisnowwaytoshowthis. 13

Classesinthemodel do not havetorepresent somethingthat iskept asa persistent object within 14

system databases, although, thosethingsthat arestored arecertainly candidatesfor beingclasses 15

withinthemodel.Ingeneral,itisimportantnottofocusonthecontentof databasesthatpeople use or 16

wouldliketouse. 17

3. 4 .4 ClassContents& Structure 18

Once a preliminary set of classesand attributesisdeveloped, it isimportant tocheck onthework to 19

datetovalidatethat eachclasshasas simple astructure aspossible, i.e., doesnot include attributes 20 that should be assignedto other classes. 17 The objectiveisto produce amorerobust model that 1

correspondsmorecloselytothestructureof theworldthatitrepresents.Thiswill makethemodel less 2

subjecttochange. 3

Therefinement processparallelsrelational normalization andisdesignedtocreateclassesthat have 4

desirable propertiesthat simplify data accessandrepresentation. It ispossible, and often desirableto 5

create attributeswhichrepeat andwhich have acomplex internal structure. Thisisdone by defining 6

suitabledatatypes,andthereasonsfordoingthisarediscussedabove. 7

Therefore: 8

· W hile an attribute of aclassmay repeat, groupsof attributesmay not repeat together (excluding 9

thetrivial caseinwhich all attributescan besaidtorepeat. Sometimesrepeating groupsare not 10

self -evident from theway attributesare defined. For example, classesand attributescan be 11

definedtocapture achild’s school experience. 18 Thestudent classcouldincludesuch attributes 12

as"first gradeteacher:, "second gradeteacher", .... "twelfth gradeteacher". Inthiscasethe 13

repeatinggroup"child’steacher"isratherthinlydisguisedbylistingteachersaccordingtotheclass 14

they teach. It would be better to have a separateclass"teacher" andcreate arelationship 15

betweenit andthestudent. W hat happensif themodel developer needstocapturethechild’s 16

college and graduate education experience?If an attributetakeson only onevalue now, but 17

might become arepeating groupinthefuture, thecautiouscourse of actionisto pull it out and 18

giveititsownobject.Intheschool system example,thedesignercoulddefinetheinformationfor 19

aclassroom andincludethetype of computer studentsuse asan attributerelatedtothe 20

classroom. However, if studentsgain accesstomultiplekindsof computer, this structure breaks 21

down. 22

· All the attributeswithintheclassmust befunctionally dependent onthe unique attributeThis 23

makessurethat the attributesdescribetheclass, not some other classinsertedwithinthefirst. In 24

theschool example, it might beimportant tokeep data onthecollegesthat twelfth gradersapply 25

to. If thisinformationiswithinthetwelfth grader object, andincludesrelevant datasuch asthe 26

collegelocation andthe averageSAT score of newstudents, thereisaviolation of third normal 27

form. It would be better to define aseparatecollegeclassandrelateit tothestudentsapplyingto 28

thatcollege.If thisisn’t done, it isharder to definemessagesfor thecaseinwhichcollegerelated 29

data, such asthecollegelocation, ischanged. If atwelfth grader decidestochangethecolleges 30

s/heisapplyingto,muchunneededcollegeinformationwill havebeenentered. 31

Tosummarize. It isvalidto define attributesthat have acomplex structure andthat repeat. This 32

makesit possibleto hidesome of thecomplexity inherent inthemodel from acasual view. Model 33

developersmust balancethecontrasting perspectivesof normalization andmaskingcomplexity. 34

However, if model builderswish attributestorepeat or to otherwiseviolate normalization principles, 35

thisshouldbedoneexplicitlyintheattributedefinitionprocess. 36

3. 4 .5 Generalization & Specialization 37

Thefundamental structure of a datamodel isexpressed by Gen/Spec hierarchies. Theseshowhow 38

classescanberelatedtoor^typesof:~eachother. 39

Useinheritanceproperly! Improperuseof inheritancetendtofall intothreecategories: 40

17 . This exercise is similar to the normalization process carried on in relational database analysis, and has a similar

objective. However classes are not relational tables and do not have the same requirements.

18 . Throughout this framework document, the concepts introduced are amplified by developing

an example based on a school or other setting. The document purposely does not use a

healthcare related setting in order to focus the reader’s attention on the ideas that the example is

trying to show rather than the example itself.

1. ^Has~relationwithno^is~relation.Inheritanceisareflectiverelation. Test to 1

seeif thesubclass^is~ indeed amember of asuperclass. The example of 2

misguided use are: APPLE_PIE inheriting from APPLE andfrom PIE. The 3

test of ^is~ APPLE_PIE asubtype of anAPPLE clearly indicatesthe error in 4

thelogic. Theintent her, obviously, wasto usetheinheritanceto avoid 5

repeatingsomecommon attributes. Thecorrect inheritancewould be that 6

APPLE_PIE isatype of PIE andit containsAPPLES, DOUGH, SUGAR, 7

etc. 8

2. Taxomania. Avoid beginnersenthusiasm. Do not use unnecessary 9

intermediateclassesintheinheritance hierarchy asasubstitutefor simple 10

Boolean properties(such asgender classinstead of a gender attribute). 11

Introduce a newclassonly if it provides significant newor modified 12

functionalityintheform of queryorcommandoperations˙features. 13

3. Convenienceinheritance. Don´t reusetheclass simply toreuseitsfeatures, 14

withouttheproper^is~relationshipbetweenthecorrespondingabstractions. 15

3. 4 .6 InstanceConnections 16

The presence of instanceconnectionsandtheir cardinality can beinferredfrom the usecasesand 17

from group discussionwithinthe project team. Instanceconnectionsare needed to express 18

cardinality restrictionswithinthe usecases, or tocarry thesemantic linking betweentwoclasses. The 19

InformationModel doeshave anintegrity constraint that theremust be a path of instanceconnections 20

thatcanbetracedbetweenanytwoclasseswithinthemodel. 21

Attributesandinstanceconnectionsprovidethe detailedinformationthat fleshesout themodel. At 22

thislevel,attributesandinstanceconnectionsallowexactspecificationof whatismeantbyaclassand 23

of theconstraintsthat are enforced acrossclasses. Attributevaluesaretypically constitutethe data 24

that iscommunicated betweensystems. Instanceconnectionsindicatemuch of thecontext for and 25

meaningof thoseattributevalues. 26

Aninstanceconnection"isamodel of problem domainmapping(s) that oneObject needswith other 27

Objects, in order tofulfill itsresponsibilities". 19 You needto addinstanceconnectionstothemodel to 28

expresseither: 29

· integrityrequirements : Theinstanceconnectionlinksobjectstoshowthat businessrules 30

require aspecific cardinality relationship betweenthe objects. E.g., A baseball model might 31

include"team" and"stadium". Theinstanceconnection betweenthem couldshowthat ateam 32

cannot be definedwithinthemodel with out identification of one and only onestadium asthe 33

locationwhereit playsitshome games. Therefore, inter-systemscommunication of team 34

informationwhenanewteam iscreatedmustincludeinformationaboutthehomestadium. 35

· scenarioaccessrequirements :Theinstanceconnectionlinksobjectsbecausescenariosspecify 36

that the attributesfor oneclasscan only bemeaningfully processedinconjunctionwiththe 37

existence or non-existence of the other object. E.g., practicesinthe baseball worldmay require 38

that, whentransmittingthescore of a game, theidentity of theteam whose homestadium the 39

gameisplayedinmaybeknown. 40

A instanceconnection betweentwo objectscan alwaysbe expressed bi-directionally. In other words, 41

theconstraint expressed by theinstanceconnection"Every baseball player isdesignated asplaying 42

one or more positions" impliestheconversestatement "Each positioncan be designated asbeing 43

playedbyoneormoreplayers." 44

19 . Object Oriented Analysis , Page 127

Instanceconnectionsin object diagrams showtherange of allowablevalueson each end of the 1

relationship,from zerotomany.Thepossiblecardinalitiesarelistedbelow. 2

· onetoone :E.g.,Apersonhasoneandonlyonemother. 3

· zerotomany :E.g.,Apersonhasanywherefrom zerotomanychildren. 4

· onetomany :E.g.,Abookiswrittenbyonetomanypersons. 5

· manyto many : E.g., An employer hasmany employeesand an employeecanwork for more 6

thanoneemployer. 7

It isimportant torecordcardinalitiesbecausethey illuminatethefundamental relationshipsbetween 8

theclasses. Furthermore, whenit istimeto definecommunicationsbetweensystems, cardinality 9

betweenclasseswill oftenindicatehowtomodel informationflows. 10

W henthemodel isbeingcreated, developersandreviewers shouldlook out for "redundant 11

relationships." For example, inthe diagram below, athingamabobisrelatedto one and only one 12

gadget, and a gadget isrelatedto one and only onewidget. Therefore, theinstanceconnection 13

betweenthewidgetandthethingamabobisredundant.Itdoesn’tadd any information. Object models 14

should not containsuchrelationshipsbecausethey canleadtoinconsistenciesin abstract messages 15

or other communicationsinstances. Note, however, that theredundancy hereisbased onthefact 16

thereisamandatory instanceconnection betweenthethingamabob andthe gadget. and betweenthe 17

gadget andthewidget. If either of thesewere optional, thenthewidget-thingamabobinstance 18

connectionwouldbeneeded. 19

Widget

Gadget

Thingamabob

1,1

0,n

1,n

0,n

1,1

1,1

20

Insomecases, modelswill createinstanceconnectionswith one-to-onecardinality between objects. 21

W inthishappens, theinstanceconnectionshould becarefully reviewed. Usually, it meansthat a 22

single object hasbeensplit intotwoclasses. Insomecases, thecardinality hasbeenimproperly 23

definedandshouldreallybe1:norn:m.Theremaybesituationswherethisisnotthecase.Themost 24

likely situationisthat an object is"shared" withtwo others, and has1:1cardinality initsrelationship 25

with one of them. For example: Themodel may includeclassesfor "person", "clinic", and"address". 26

A personcan havemany addresses, aclinic can have only one, whilethe attributesof the person’s 27

addressandtheclinic’saddressarethesame.Insuchacasethefollowingmodel couldresult: 28

Person

Clinic

Address

0,n

0,1

1,1

0,1

1

Theimplicitconstraintthatanaddressisrelatedeithertoaclinicortoapersonmustalsobeimposed. 2

3. 4 .7 Attributes 3

An attributeisa discrete piece of informationrelatedto each occurrence of an object. Objectsare 4

assigned attributevaluesbased ontheinformationthat needsto becommunicated betweensystems. 5

Sincecompound andrepeating attributesare allowed, the attributecantake onmany of the 6

characteristicsof an object. However, it doesnot haveinstanceconnectionsor servicesindependent 7

of theclassit"belongs"to. 8

Modelersoften distinguish between derived and primitive data. Primitive dataisdefined asthemost 9

basic datathat isrepresentedwithinthemodel. Primitive datacannot be decomposed any further 10

withinthemodel. Onthe other hand, derived datais"calculated" or "derived" from the primitive data. 11

In general, themodel should not contain derived attributes, but should belimitedto primitive data 20 . 12

This simplifiesthemodel andtheinter-system communicationthat isbeingsupported. For example, 13

a person’sageisoftenimportant for healthcare applications, but thisinformationcan be derivedfrom 14

thecurrent date andthe person’sbirth date, both of which areinthemodel. It isbetter to allow 15

calculation of suchfieldsrather thenincludethem inthemodel. Oneimplication of thisisthat 16

attributes should not be duplicated acrossthemodel. If an attributevalueisneededfor a usecase 17

alongwiththeattributevaluesof aparticularobject,aninstanceconnectionshouldbecreatedorrelied 18

oninstead of duplicatingthe attributeinthe object. For example, thelineupfor a particular gamewill 19

indicatethe player’sintheline up by givingtheidentifier of each player. If the name of the player is 20

needed. thisisdone by documentingtherelationship betweenthelineupfor each game andthe 21

player’sinthelineup,notbymakingplayernameanattributeof lineup. 22

3. 4 .7 .1 Generic or Specific Attributes 23

Attributescan berepresentedinmany different ways. A very commonissueiswhether to define 24

generic or specific attributesfor information about aclassthat may repeat. Thecase of a person´s 25

identifiersisa good example. A personmay have one or more of many different identifiers. They 26

may have asocial security number, driver´slicense number, medical record number, DEA number, 27

etc. Theissueis: Shouldthese berepresented by many specific attributes, onefor eachidentifier, or 28

by a pair of attributesthat capturetheidentifier type and value?The generic format ismorecompact 29

20 . One way to handle derived data is to define the procedure by which the attribute value is calculated as a service of

the relevant class.

and easier to extend- if a newidentifier isdiscovered, then a newvalue needsto be addedtothe 1

domain of theidentifier type, asopposedtocreating a newattribute. Onthe other hand, constraints 2

relatedtothevalue of the attributecan bemore difficult to express. However, Hl7 hasdecidedto 3

emphasizetheimportance of makingit easier to expressand extendtheinformationmodel. 4

Therefore, in general, it ispreferableto usethe generic format for attributeswhichcanrepeat inthis 5

way. 6

3. 4 .8 Datatypes 7

Each attributeinthemodel must be associatedwith aspecific datatype. The datatype definesthe 8

rulesfor determiningwhether aspecific valueisvalid or not for a particular attribute. Thisallowsfor 9

precise definition of thecontentsof a particular attribute or data element; thisprecise definitionisone 10

of the basic featuresthat allowstandardsto effectively support interfacesbetween applications. HL7 11

informationmodelsshouldusetherulesdevelopedbytheJW G-CDMfordescribingdatatypes. 12

The datatypestructurecan be usedtorepresent composite andrepeating data asisdoneinHL7 13

today.Personname,andaddressaregoodexamplesof thekind of datathat can berepresentedwith 14

the appropriate datatype. ^List~ datatypescan also beconstructed. Thisallowstherepresentation of 15

data elementswhich havecodedvalues, and providesa placetorecordthevalidcodesfor the data 16

element. 17

Sincethe datatypesdefinethe building blocksthat model componentsare built from, datatype 18

harmonizationisafundamental issuefor standardsconvergence under theHISPP umbrella. In 19

recognition of thisfact, theMSDS Subcommittee onCommonDataTypeshasdrawn up a document, 20

ANSI HISPP MSDS CommonDataTypes , which discusses some datatypeswhich apply tovery 21

commonly used attributessuch asdate/time and person name. Standardsdevelopers shouldrefer to 22

thisdocument for guidancein defining datatypes. W henever possible, the datatypesdefined by the 23

Subcommitteeshouldbeused. 24

3. 4 .9 States 25

Thestatemodel for aclassdescribesthetemporal evolution of an object of a givenclassinresponse 26

tostimuli (events). State diagramsareformal specificationsof the behavior of aclass. In practice, 27

most of the objectswithintheinformation do not undergo^interesting~ 21 statechanges, so only a 28

minorityof classesrequiretheirdynamicbehaviortobemodeled. 29

A state diagram isa directed graph of states(nodes) connected by transitions(directed arcs). A state 30

diagram describesthelifestory of objectsof a givenclass. It describesall possiblewaysinwhichthe 31

objectsrespondtoeventsfrom otherobjects. 32

A statevariableisan attributethat isvalidwhilethe object isinthestate. Statevariablescan be 33

accessed andmodified by operationswithinthestate, including entry and exit operations. State 34

variablesareattributesof theobjectdescribedbythestatediagram. 35

All objectshavestates. Eventhesimplest object lifecyclecan beconceivedintermsof state: it has 36

onestate, called"active." Creationintothe activestate, and deletion of an activeinstance, arethe 37

allowedstatetransitionsinsuch a model. Inmany cases, inwhichthefunctionality beingmodeled 38

needstoretaininformation over extended periodsof time, therewill betwo object states: "active" 39

(which allowscreation), and"inactive" (which allowsdeletion andretrieval, but noservicesthat 40

connect other classinstancesto aninactiveinstance.) Definingthiskind of statemodel supports 41

scenariosinwhichanobjectcanberetrieved,butnotupdated. 42

21 . The objects drawn from every class can be created, destroyed (deleted), and updated. Coad and Yourdon have the

notion of ^algorithmically simple~ state transitions for these state changes. For such classes, there is no need to

document the state model. It is not interesting because it is already known.

Modelerscare about an object’s stateif aninstance of the object, onitslifecyclefrom creationto 1

deletion, passesthrough a periodinwhichthetransformationsallowed on it differ from those allowed 2

inanotherperiodof itslife.(Suchaperiodiscalleda"state.")Suchtransformationsinclude: 3

· theattributesthatarerequired/allowed/notallowedduringthestate 4

· theservicesthatarerequired/allowed/notallowedduringthestate(update,delete) 5

A statetransitionisaresponseto an event received by an object whichisincertainstate. A transition 6

may causethe object tochangeto another state. Transitionsleadingfrom thecurrent state of an 7

objectareeligibletobetriggeredbyaneventreceivedbytheobject. 8

3. 4 .10 Harmonization with theHL7ReferenceInformation Model 9

Thefinal stepindevelopingtheinformationmodel istoharmonizeitscontentswiththeHL7Reference 10

InformationModel. Oncethe project team isconfident that the domaininformationmodel meetsits 11

requirementsasdefinedinthe usecasemodel, it needsto becombinedwiththeHL7Reference 12

InformationModel. The domaininformationmodel can becomparedwiththeReferenceInformation 13

Model bothintermsof form andcontent. The purposeistocombinethe domaininformationmodel 14

contentsintotheReferenceInformationModel so astocreate animprovedReferenceInformation 15

Model.. The newReferenceInformationModel shouldincludethecontentsof the old one and of the 16

mergedin domaininformationmodel. It shouldresolveinconsistenciesand discardredundant 17

classes,structuresandinstanceconnections.Anotherimportantoutputof thisprocessisa harmonized 18

domaininformationmodel whichcan be used bothinfurther development, e.g., theinteractionmodel 19

andmessagemodel,andasabasisforlatermessagedevelopmentprojects. 20

3. 5 Criteria 21

Thefollowing points should be usedfor quality assurance of theinformationmodel. Theseissues 22

shouldbeconsideredwhilethemodel isbeingdeveloped,aswell asduringthereviewprocess. 23

· The project team must be ableto generatetheInformationModel intheliterary 24

expression adopted by HL7. Thiscan be donemost easily usingTogether C++. 25

However therequirement holdswhatever thetool usedtomaintainthemodel, whether 26

thattool isaCASEtool orawordprocessor. 27

· Classesandattributesshouldbedefinedinconcreteterms. 28

· Theimportant conceptsfrom the usecases, and all theconceptsthat will needto be 29

expressedinmessages should appear withinthe datamodel asclasses, instance 30

connections,orattributes. 31

· The elementsof thecandidatemodel, whether they beclasses, instanceconnections, or 32

attributes should beincorporatedintotheReferenceInformationModel. They should 33

eitherbeaddedorshowntoalreadyexistinthemodel. 34

· If an element of thecandidatemodel isnot addedtotheReferenceInformationModel 35

(whichimpliesthat it isnot ^needed~ or functionally relevant), the appropriatechanges 36

needtobemadetotheusecasesfortheReferenceInformationModel 37

· Ensurethat themodel containsnothingthat isnot alsoin, or implied by (thisrefersto 38

instanceconnectioncardinalities)theReferenceInformationModel. 39

· Verify that theclasses, attributes, instanceconnections, andinstanceconnection 1

cardinalitiesthatareincludedcanbejustifiedbytheusecases. 2

4. InteractionModel 1

4. 1 Overview 2

Theinteractionmodel providesaway tospecify theinformationflowsthat are neededtosupport the 3

usecasesthat have been definedtosupport thescopestatement. It providesnamesfor these 4

informationflowsor interactions. It definesthetrigger event for theinteraction, andthe actionswhich 5

interactionreceivers shouldtakewhen aninteractionisreceived. It definesinteraction profilesthat 6

aggregatecommunicationroles(as sender andreceiver) acrossmultipleinteractions. This 7

informationisneededto guidethe development of messagecontent andstructure. It isalso needed 8

fordefiningandstructuringHL7conformanceclaims. 9

Interactionsarediscoveredbyexaminingusecases,especiallyleaf level usecases. They are defined 10

when a usecaserequires, in at least somecases, that informationflowfrom one actor to another. 11

Theactionsthatinteractionsmust take, the^receiver responsibility~, isdrawnfrom therequirementsof 12

theusecase.If scenariosare developed, asexamplesor instancesof usecases, theinteractionscan 13

be drawnfrom thescenarios. W hen ascenarioisbased on a highlevel usecase, multiple 14

interactionsmaybeneededtosupportit. 15

Trigger eventsare discoveredwithinthe usecase andinformationmodels. Examination of leaf level 16

usecasesshowspotential triggereventsrepresentedastheconnectionbetweentheprimaryactor and 17

theusecase.Itidentifiesthe actionthat the actor istaking. Trigger eventscan also be discovered by 18

examiningthestatetransitionsthat are definedfor classeswithintheinformationmodel. Eachstate 19

transitionshouldbetraceabletooneormoretriggerevents.(See^ States ~onPage 22 ) 22 20

Communicationsrolesarerelatedtothe actorsinvolvedinthe usecase. For eachinteractiontherole 21

of sender and of receiver isfilled by aninteraction profilewhichrepresentsaninterfacetothe 22

computer based application or system that are end pointstotheinformationflows(interactions) that 23

areneededtosupporttheusecasesintheUseCaseModel. 24

Build Interaction

Model

1. Define Trigger

Events

2. Define Sender &

Receiver Roles

3. Define

Interactions

Technical Committee

Project Team

25

Figure 5 Interaction Model 26

22 . Also note that every state transition should be traceable to one or more trigger events. In this context, it is

important to remember that this methodology allows state transitions that do not change the state of an object, for

example an update.

TheInteractionModel employsinteraction diagramstomore precisely definethecommunications 1

needsthat will besupported by HL7messages. Theset of interactionsthat flowfrom asingletrigger 2

eventillustratescenariosthatimplementausecase. 3

Scenariosare^threads~ or sequencesof eventsthat occur between actorsin order tosupport a high 4

level usecase. Eachscenarioincludesactors, the usecasewhichisbeingsupported, andthe 5

sequence of interactionstocarry it out. Aninteraction diagram isconstructedtoshowa group of 6

interactionsforasinglescenario. Theinteraction d iagram isa graphthat showsinteraction profilesas 7

vertical barsand arrowswhichrepresent thecommunication betweentheseservice profiles, i.e. 8

interactionsormessages.Aninteractionisdrawnasalabeledarrowbetweeninteractionprofiles. 9

4. 1 .1 Interaction Profile 10

Definition of thecommunicationrolesfilled by aninteraction profile providesthe basesfor 11

conformanceclaims.Thebehaviormandatedforaninteractionprofileissummarizedfrom thesender 12

andreceiverrolesdefinedforeachinteraction. Therefore, systemsor applicationswhich useHL7can 13

claim conformanceto aninformation profile. Thespecific claim isthat thesystem or application 14

supportsone or moreHL7interaction profiles. Thisimpliesthe ability tosend and or receivethe 15

interactionsthe profileisrelatedto. Asaresult, it isimportant to ensurethat theinteraction profile 16

indicatesafunctionallymeaningful groupof senderandreceiverroles. 17

4. 2 Procedures 18

Inputs : Thelowest level (akaleaf level) usecasesfrom the usecasemodel, class statesfrom the 19

informationmodel. 20

1. Definetriggerevents . Each^leaf~ level usecasefor a project isacandidatetrigger event. 21

Consider, for each one, whether it isatrigger event. If it isn´t, perhapsit should beremovedfrom 22

themodel. Assign a nametothetrigger event; this should bethesame name asthe one given 23

the usecase. Insomecases, atrigger event isnot validfor an application unlessaspecific 24

interaction hasbeenreceived, or an object that theinteractionreferstoisinthe appropriatestate. 25

Thisneedstobedefined. 26

2. Determine senderand receiver roles . Provide alabel for the^kind~ of computer applicationwill 27

sendthemessage. It may bethecasethat there are different kindsof sender rolesthat handle a 28

triggerevent.Thisreallymeansthat, for a giventrigger event, therewill be a different interaction, 29

i.e., different messagecontents, for eachsender role. Inthiscase, themodel developersmust 30

list eachsender role, and define a different interactionfor each. For eachtrigger event and 31

sender (if there aremultiplesendersfor atrigger event), definewhichkind of applicationwill 32

receivetheinteractionthatissent. 33

3. Definetheinteraction. Giventhetrigger event and other informationsuch asthesender and 34

receiver system, give a nametotheinteraction. Definereceiver responsibility Insomecases, 35

receipt of aninteractionimpliesaspecific responsibility for thereceiver of aninteraction. 36

Document theresponsibility for eachinteraction. Theseresponsibilitieswill becomeimportant 37

whenconformanceclaimsaredefined. 38

4. Refineinteraction profiles . Thecontent of aninteraction profileconsistsof all the 39

communicationroles- as sender and asreceiver - that are definedfor aspecific named 40

interaction profile. Thisdefinitionisthe basisfor HL7conformanceclaims, soit isimportant to 41

reviewthe designation of interactionsendersandreceiversto ensurethat acoherent set of 42

interactionprofilesemerge.. 43

Outputs : 44

Interactiongridthatliststherequiredelementsfor eachinteraction, interaction profiletablethat shows, 45 for each applicationtype designatedwith asender or receiver role, whichinteractionsit must be able 1

tosendandreceive. 2

4. 3 Documentation 3

Interactionflowsandsenderandreceiverrolesare definedto provide amoreformal description of the 4

usecases. In particular, thisprovidesaclear description of the essence of the usecasesfrom HL7´ 5

perspective. This set of modelsdefinesthespecific instancesof information exchangethat will need 6

tobesupportedbyHL7messagedescriptions. 7

Theinteraction diagram isusually developedfor theinteractionsassociatedwith asinglescenario, 8

whichitself isdrawnfrom a usecase. W ithinthe diagram, theinteraction profilesthat appear are 9

shown by vertical bars, andtheinteractionsareshown asarrowsthat gofrom thesending profileto 10

thereceivingone. Trigger eventsarelisted ontheleft handside, and areconnectedtotheinteraction 11

they are associatedwith. W hentwointeractionsarelinked because onemust besent by thereceiver 12

of thefirst, theinteraction profileshowsarectangle or ^block~, that linksthetwo. (Jacobsoncallsthis 13

an^activity~.) 14

Usethistableasamodel fordevelopingtheinteractionmodel 23 . 15

Interaction ID

Interaction Name

Trigger Event Name

Sender

Event Dependency

Receiver

Receiver

Responsibility

16

Theinteractionprofiletableisevenmoresimple. It isatablewhichliststhesender andreceiver roles 17

definedintheinteraction grid, andwhichindicates, for eachrole(either sender or receiver) that 18

appearsintheinteractiongrid.theIDsof theinteractionsthatitmusteithersendorreceive. 19

Sender/Receiver Role Must Send Must Receive

20

4. 4 Discussionandhelpfulhints 21

Theinteractionmodel providesa placeto determine andspecify theinformationflowsthat the 22

messagesunder development will support. Construction of thismodel drawsonthe usecasemodel 23

for itsbasic material. It also drawsontheinformationmodel for confirmationthat thetrigger events 24

needed are being defined. Thismodel alsolaysthe groundwork for definingmeaningful conformance 25

claimsforHL7users.Herearesomepointstohelpindevelopingthemodel. 26

4. 4 .1 TriggerEvents 27

Definingtrigger eventsisakey stepwithintheHL7 process. Trigger eventsdefinethecircumstances 28

under whichmessagesaresent, and arejust ascritical for allowingsystemstoco-operate asthe 29

contentsof themessagesthemselves. Trigger eventsare discovered, inthefirst placethroughthe 30

usecasemodels. Each usecaseisinitiated by an actor, andthat point of beginningwhichis shown 31

23 . Refer to the Appendix of this document for a description of the implementation model´s contents that is drawn

from JWG-CDM Framework, Annex B.

onthe usecase diagramsasaconnection betweenthe actor andthe usecaseisa potential trigger 1

event.Thisisparticularlytrueof theleaf level usecases. 2

Inthesecond place, trigger eventsare discoveredinthestate behavior of classesintheinformation 3

model. Eachstatetransition definedfor aclassrepresentsa perturbation of theclass- achangein 4

one or more attributevalues. Thesechangesare not spontaneous, they arecaused by something, 5

andthat somethingisatrigger event. Therefore, inspection of theinformationmodel providesa 6

sourcefor discoveringtrigger events. Furthermore, when a preliminary list of trigger eventshasbeen 7

achieved, thislist should becomparedtothestatetransitionsof theinformationmodel toseeif each 8

trigger event can be associatedwith a trigger event. If not, either themodel containsunjustifiedstate 9

transitions, or ismissingtrigger events. It isnot necessary to guaranteeconsistency, because both 10

modelswill bedevelopingovertimeasHL7grows. However, it isimportant to understand differences 11

here. 12

Inmany cases, therewill bejust oneinteraction associatedwith atrigger event. Thisimpliesthat the 13

messagingforthattriggereventiscompleteoncethefirst interaction hasbeensent. Inisimportant to 14

notethat thisdoesnot includethesystem responsethat indicatesaninteractionwasreceived. That 15

responseisassumedforall interactionsanddoesnothavetobedocumentedhere. 16

In other cases, atrigger event canrequiremultipleinteractions. For example, InHL7Version 2.3 and 17

before, thetrigger event, ^Doctor orderstest~ leadstotwointeractions. First, an order interactionthat 18

goesfrom the placer system tothefiller system. Secondly, aresponseinteractionthat passesthe 19

fillernumberfortheorderbacktotheplacersystem. 20

Normally a givensender rolewill appear for a number of trigger events. Thisreflectsthefact that an 21

applicationsystem will needtosupportmultipleusecasestoprovidereal valuetoitsuser. 22

W hat if themodel definesdifferent sender rolesfor a usecase, but theinteractionfor eachisthe 23

same?Perhapsthe project team didn´t needto definemultipletypesof sender role. Inthiscase, the 24

project team should generalizethesender typesothat only oneisneededfor thetrigger event. 25

Remember, theidea of specifyingmorethan onetype of sender for atrigger event is sothat each 26

typecansendadifferentinteraction. 27

4. 4 .2 TheInteraction Grid 28

Theinteraction grid providesaframework for documentingthe entireinteractionmodel. It isatable 29

thatincludesarowforeachinteractionandcontainscolumnsforeachof theinteraction´sproperties. 30

4. 4 .3 Interaction Profiles 31

Aninteraction profile definestheinterface betweensystemsand applicationsandthe body of HL7 32

messages. It isa^type~ that cansend and/or receive a giveninteraction. Thesourcefor interaction 33

profilesisthelist of actorsinthe usecasemodel, particularly the actorsfor theleaf level usecases. 34

Aninteraction profile´sfull definitionconsistsof twolists: theinteractionsit cansend, andthe 35

interactionsit isexpectedtoreceive. Thisis showninthe profiletablewhichisdrawnfrom the 36

interactiongrid. 37

Theprofiletableisconstructedoncetheinteractiongridispopulated.Oncethisisdone, it isimportant 38

toconsider theinteraction profilesthat have been definedto determinewhether they arereasonable. 39

In particular, whether theinteraction profiles, asdefined, provide asound basisfor conformance 40

claims. 41

4. 4 .4 Interaction Diagrams 42

Theinteraction diagram providesaway toillustratetherelationship betweeninteractions, andisa 43

useful tool for developingthismodel. It isparticularly helpful whenworkingthrough ascenario based 44 on a higher level trigger event to ensurethat therelationship betweenmultipleinteractionshasbeen 1

properlyworkedout. 24 2

4. 4 .5 ConformanceClaims 3

A particular feature of HL7Version 3isthat it laysthe basisfor reasonableconformanceclaims. The 4

conformanceclaim isdrawnfrom the definition of aninteraction profilewhich offersasummary of the 5

differentsenderandreceiverrolesthat have been defined. In other words, theinteraction grid defines 6

thosemessageswhich aninteraction profileisexpectedto be abletosend, andto be abletoreceive. 7

Ability toreceive aninteraction alsoincludesthe ability tocarry out thereceiver responsibility as 8

definedfor theinteraction. Thisbecomesastarting point for allowing usersof HL7toclaim 9

conformancetooneormoreHL7interactionprofiles. 10

4. 5 Criteria 11

· Eachusecasemustberepresentedwithintheinteractiongrid. 12

· Theinteraction gridmust includethespecifiedcontents. It must containsender roles, 13

receiverroles,informationflowsandtriggerevents. 14

· Thecontent of theinteraction diagram should accurately expressthecontent of the 15

relatedscenarioasdocumentedfortheusecasethescenarioisrelatedto. 16

· Theinteraction profiletablemust include arowfor eachsender andreceiver rolethat 17

appearswithintheinteractiongrid.Itmustalsoincludeacell entryforeachtimea sender 18

and/orreceiverroleappearswithintheinteractiongrid. 19

20

24 . See Jacobson and UML for a discussion of this construct.

5. MessageSpecificationModel 1

5. 1 Overview 2

Inthisstagethetechnical committee actually specifiestheformat of HL7messagesandrelatesthem 3

tointeractions.Todosoitgoesthroughthestepsillustratedbelow. 4

provide IMSS

Control

Committee

Build Message

Formats

2. Develop Message

Object Spec

3. Specify

Hierarchical

Message Diagram

4. Define

Implmentable

Message Specifications

Technical Committee

Project Team

1. Develop Message

Information

Model

QA/DM

Committee support use of

Reference Model

5

Figure 6 MessageDescription Model 6

1. It selectsasubset of theReferenceInformationModel toserve astheinformationmodel of the 7

specific domain of interest. ThisMessageInformationModel (MIM) isdirectly relatedtothe 8

InformationModel producedinStageIIof theprocess. 9

2. It buildsone or moreHierarchical MessageDescriptions(HMD) to describemessages. Each 10

HMDdescribesone or moremessages. Eachmessagemay be usedto describethemessage 11

formatthatisusedforoneormoreinteractions. 12

3. Specialistswork withtheTechnical CommitteetocreatesectionsintheImplementableMessage 13

Specifications(IMS) that correspondtothemessageformatsdescribedintheHMDs. Therewill 14

betwoImplementableMessageSpecifications, onefor PrintableCharacter Stream messages 15

andoneformessagestransmittedusingOLEand/orCORBA. 16

5. 1 .1 TheMessageInformation Model 17

TheMessageInformationModel (MIM) must be asubset of theReferenceInformationModel. Its 18

purposeistocreate asimplifiedrepresentation of thecontentsof theReferenceInformationModel by 19

selecting entitiesthat arerelevant to alogical group of messages. TheMIM will be publishedwiththe 20

messagestohelpusersunderstandtheirstructureandthedefinitionof theirdataelements. 21

5. 1 .2 TheHierarchicalMessageDescription 22

TheHierarchical MessageDescriptionisthe primary definition of thecontentsof amessage. In 23

preparingitthetechnical committee 24 a) movesfrom the generality of classtothespecificity of objects. If thesameclassappears 1

several timesin amessagetorepresent different objectsit isrepeatedinthe description. 2

Forexample,if amessagedescribesapersonwhoisa patient, another personwhoisnext 3

of kin and another personwhoisthereferring physician, thenthePersonclassmay be 4

repeatedintheHMDonceforeachof thoseobjects 5

b) describesfor each object itsoptionality, itsconditionality (conditionsunder whichit may or 6

may not beincludedinthemessage), anditscardinality (howmany timesit may recur in 7

themessage) 8

c) enumerateseach attribute of theclassthat will appear asa data element in each object 9

representingtheclass(wemay sendfewer and different attributesof Personwhenit is 10

describingthereferringphysicianthanwedowhenitisdescribingthepatient) 11

d) describesfor each data element inthe object itsoptionality, itsconditionality (conditions 12

under whichit may or may not beincludedinthe object withinthemessage), andits 13

cardinality(howmanytimesitmayrecurintheobject) 14

e) establishesanorderinwhichtheobjectviewscanbesequenced. 15

Becauseseveral objectsinthemessagemay represent substantially different setsof attributesof the 16

sameclass,wecall therepresentationof anobjectintheHMDan objectview . 17

TheHMDisrepresented asatablewhoserowsrepresent object viewsand data elements. A rowthat 18

identifiesanobjectviewislabeledwiththenameof theclassthat it isdrawnfrom A rowrepresenting 19

adataelementislabeledwiththedataelementnameandtype. 20

Eachcolumnrepresentsamessage description--thecompletelisting of all the object viewsand data 21

elementsthat may appear inthemessage. A column headingcontainsone or moreInteractionIDs 22

(from theInteractionModel)thatareservedbymessagesthathaveacommonformat. 23

Thecell attheintersectionof anobjectviewrowanda column describesitsconnectionto at most one 24

otherobjectviewanditsoptionality,cardinality,andconditionality.Thecell attheintersection of a data 25

element rowand acolumn describesitsoptionality, cardinality, conditionality andtherequirement for 26

specificvalues. 27

5. 1 .3 ImplementableMessageSpecification 28

Thefinal stepinmessagedevelopment iscreation of theimplementablemessagespecification(IMS). 29

Thisdefinestherulesfor creatingthe actual messagethat will passbetweensystemsusingHL7. In 30

order tocreatetheIMS, you needto drawonthemessage designmodel which definestherulesfor 31

creatingmessagesin a particular syntax supported by HL7. Theremay bemultiplemessage design 32

models, onefor eachmessagingsyntax that HL7will support, e.g., ER7, OLE, CORBA. For each 33

message designmodel, a different IMS can becreated. Thisfinal stage of messageconstructionwill 34

behighlymechanical.W emaybeabletoautomateall orpartof it. 35

5. 1 .4 Optionality, Cardinality, Conditionality, and Required Value 36

Thesetermsare usedinthefollowingway inHierarchical MessageDefinition. Thisvaries slightly 37

from theirusageintheinformationmodel. 38

5. 1 .4 .1 Applied to Object Views 39

The optionality of anobjectviewmaybe: 40

· Required . The object viewmust appear every timethemessage descriptionisusedfor 1

anInteraction(subjecttotheoptionalityimpliedbycardinalityandconditionality,below.) 2

· SiteSpecific. The object viewmay appear whenthemessageisused. Thiswill be 3

defined on a site-specific bases. See discussion onHL7ConformanceClaims (needs to 4

bewritten.) 5

· Not Permitted. Thisobject viewmay never occur whenthemessage descriptionisused 6

for aninteraction. (Thisoption existsbecausethe object viewrepresented by therowof 7

theHMDmay be usedin other message descriptionsdescribed by other columnsof the 8

sameHMD.) 9

The cardinality of an object viewreferstothe number of timesit may repeat inthemessage. It is 10

specified asa pair of numbers specifyingthelower bound andthe upper bound, asin(1,m). Theleft 11

number isthelower bound. It may bezero, one, or any other positiveinteger. W henit iszero, the 12

object viewmay be optional. Theright number isthe upper bound. It may be one, any other positive 13

integer,orlowercase^m.~Lowercase^m~indicatesanunstatedarbitrarynumberof occurrences. 14

The Conditionality of anobjectviewmaybe 15

· Unstated . TheObject Viewmay or may not appear accordingtothe optionality and 16

cardinalityrules. 17

· Astated predicate . The object viewmay not appear inthemessage unlessthe 18

predicateistrue. If the predicateistrueit must, may, or may not appear inthemessage 19

accordingtotheOptionality andCardinality stated above. The predicateisof theform 20

^Object View-DataElement~ = <list of values>, wherethespecified data element isan 21

enumerated datatype andthevalueslisted arevalidfor the datatype. If the data 22

element that isthe namedinthe predicateisnot present inthemessagethe predicateis 23

false. 24

Itisnotavalidconstructtoincludeastatedpredicatewithanoptionalityof NotPermitted. 25

The requiredvalue of an object viewadaptsthemessageformat tospecific Interactions. It requires 26

that an optional object viewbesent andfurther specifiesthevalue of an enumerated data element in 27

the object view. A requiredvalueisalways statedintherowcorrespondingto a data element. Its 28

usageisdescribedbelow,under^AppliedtoDataElements.~ 29

5. 1 .4 .2 Applied to Data Elements 30

The data elementsthat arespecified aspart of an object viewmay only appear inthemessageif the 31

corresponding object viewappears. W hen avalue appearsfor a data element it may have a value, it 32

may have aspecial valuecalledNull, or it may be^not present.~ W henthe object viewdoesappear, 33

theoptionality,cardinality,andconditionalityof eachattributemaybefurtherspecified. 34

The optionality of adataelementwithinanobjectviewmaybe: 35

· Mandatory . The data element must be present every timethe object viewappears 36

(subject tothe optionality implied by cardinality andconditionality, below.) It must not 37

haveanull valueanditmustbepresent. 38

· Required . A positionfor data element must be present every timethe object view 1

appears. It must be present (subject tothe optionality implied by cardinality and 2

conditionality,below)butitmayhaveanull value. 3

· SiteSpecific . A positionfor data element must be present every timethe object view 4

appears. It may be present (consistent withthe optionality implied by cardinality and 5

conditionality, below.) W hether ispresent will be defined on a site-specific basis. If 6

present,it may have a null value. See discussion onHL7ConformanceClaims (needs to 7

bewritten.) 8

· Not Permitted . A positionfor data element must be present every timethe object view 9

appears. A valuemay never be present (Thisoption existsbecausethe object view 10

representedbytherowof theHMDmaybeusedinothermessagedescriptionsdescribed 11

by other columnsof thesameHMD.) If the data element that isthe namedinthe 12

predicateisnotpresentinthemessagethepredicateisfalse. 13

The cardinality of an data element referstothe number of timesit may repeat within anindividual 14

occurrence of an object view. It is specified asa pair of numbers specifyingthelower bound andthe 15

upper bound, asin(1,m). Theleft number isthelower bound. It may bezero, one, or any other 16

positiveinteger. W henit iszero, the data element may be not present in an occurrence of the object 17

view. Theright number isthe upper bound. It may be one, any other positiveinteger, or lower case 18

^m.~Lowercase^m~indicatesanunstatedarbitrarynumberof occurrences. 19

AvalidHMDmaynothaveanyintersectionof dataelementrowandcolumninwhichtheoptionalityof 20

thedataelementisMandatoryandthelowerboundof thecardinalityiszero. 21

The Conditionality of adataelementmaybe 22

· Unstated . The data element may or may not be present inthe object viewaccordingto 23

theoptionalityandcardinalityrules. 24

· A stated predicate. The data element may not appear inthe object viewunlessthe 25

predicateistrue. If the predicateistrueit must, may, or may not be present in an 26

instance of the object viewaccordingtotheOptionality andCardinality stated above. 27

The predicateisof theform ^Object View-DataElement~ = <list of values>, wherethe 28

specified data element isan enumerated datatype andthevalueslisted arevalidfor the 29

datatype. 30

Itisnotavalidconstructtoincludeastatedpredicatewithanoptionalityof NotPermitted. 31

The requiredvalue of an object viewadaptsthemessageformat tospecific Interactions. It requires 32

that an optional object viewbesent andfurther specifiesthevalue of an enumerated data element in 33

theobjectview. 34

Physician

ID_number

name

Visit

date

time

clinic

Inpatient_stay

service

location

discharge_date

Physician_visit_role

role_ID filled_by (1) participates_as (0,m)

played_in(1) has(1,m)

1

Consider, for example, the abovefragment of animaginary MIM. Further supposethat role_IDin 2

Physician_visit_rolewere of an enumerated datatypethat specifiestherolewithvaluesfor Attending, 3

Admitting,Referring,SeniorHouseStaff,etc.TheHMDmightincludeonecolumnfor amessagethat 4

will be associatedwiththeAdmit event. That columnmight includethe notationthat avalue of 5

Attendingisrequiredfor one occurrence of thePhysician_visit_roleclass. Thisisequivalent tosaying 6

thattheremustbeanattendingphysicianintheAdmitmessage. 7

Requiredvalues for object viewsare noted at thecell that istheintersection of acolumnrepresenting 8

a group of Interaction_idsand a rowrepresenting a data element withinthe object view. It containsa 9

valuewhichisoneof theenumeratedvaluesof thedataelement. 10

Theinclusion of arequiredvaluefor an object viewimpliesthat the entire object viewisrequired. If 11

thecardinality of the object viewconnection permitsmultiple occurrencesof the object view, then 12

otheroccurrencesmaybeinthemessage, unconstrained astothevalue of thespecific data element. 13

Multiplerequiredvaluesmay beincludedif multiple occurrencesthe object vieware permitted. Each 14

occurrenceof theobjectviewmusthaveoneof thestatedvalues. 15

{Itmightbebettertoreplacethiswholenotionwithamoregeneraloneofbusinessrules--Wes.} 16

5. 2 CreatingtheMessageInformationModel 17

5. 2 .1 Overview 18

TheMessageInformationModel (MIM) iscreated by selecting elementsof theReferenceInformation 19

Model thataresufficienttodescribeall theinformationinalogical group of messages. Using asubset 20

of the entireReferenceInformationModel will clarify theinformationrelationshipsinthemessages. 21

Using asinglemodel for the group of messageswill decreasethetotal effort increatingthestandard 22

andhelpitsusersunderstandtheinformationrelationshipsamongthemessages. 23

Every class, attribute, andconnectionthat appearsintheMIM must also appear intheReference 24

InformationModel. However, theMIM will excludesomeclassesfrom theReferenceInformation 25

Model. W hereit includesaclass, it may leave out some of itsattributes. W hereit includestwo 26

classesthathaveaconnection,itmayexcludetheconnection. 27

W heretheMIM includesaconnectionfrom theReferenceInformationModel it may adjust the 28

cardinalityinsuchawaytoreducetheoptionality.Specifically 29

(1,m) can be reduced to (1,1) 30

(0,m) can be reduced to (0,1) 31

(0,m) can be reduced to (1,m) 1

(0,1) can be reduced to (1,1). 2

However,whatwasrequiredintheReferenceInformationModel cannotbemadeoptional intheMIM. 3

(1,m) can not be reduced to (0,m) 4

(1,1) can not be reduced to (0,1). 5

W heretheMIM includesan attributefrom theReferenceInformationModel it may berequiredinthe 6

MIM eventhoughit isoptional intheReferenceInformationModel. However, if it isrequiredinthe 7

ReferenceInformationModel it must berequiredintheMIM. W hen an attribute hasacardinality 8

greaterthanoneintheReferenceInformationModel itmaybereducedintheMIM. 9

5. 2 .2 Procedures 10

The domainInformationModel that wascreatedinstageII reflectsan understanding of the 11

informationthatmustbesentthatwasderivedfrom prioranalysisof usecasesandenhancedthrough 12

contemporaneouscreation of theInteractionModel. It isa primary source of candidateClasses, 13

AttributesandConnectionstoincludeintheMIM. However, thescope of the domainInformation 14

Model andthat of theMIM may be different; several MIMsmay document specific groupsof 15

messagesthatarerelatedtoasingledomainInformationModel. 16

5. 2 .3 Documentation 17

TheMIM isdocumented accordingtothesameconventionsasthose usedto describetheReference 18

InformationModel. 19

5. 2 .4 Discussion and helpfulhints 20

There are no exact rulesfor selectingthecontentsof anMIM. Onestrategy istolook at the^largest~ 21

messagein a group. Thiswould betheInteractionthat, accordingtothe usecases, seemsto have 22

referencesto a large number of classes. Technical Committeemembersmay thenreviewother, 23

relatedInteractions,addingclassesasdictatedbytheirusecases. 24

Thereislittle benefit tomaking a careful analysisin order toweed out afewdata elementsfrom a 25

class. W ork can progressfaster by allowingthem toremainintheMIM andselectingtherelevant 26

attributeslater, when buildingtheHMD. If, onthe other hand, aclasswithmany attributesisincluded 27

for anincidental reason, requiring only afewof attributes, theTechnical Committeemay chooseto 28

eliminatetheunusedattributesfrom theMIM. 29

There aretwo benefitsto excludingclassesandconnectionsfrom theMIM: (a) it will maketheMIM 30

easier to understandfor readersof thestandard, and(b) variousbusywork will be avoidedif the 31

graphical expression of theMIM fitseasily on a page. Thecost of excludinginformationisonly that 32

theremay be arequirement to addit later, if thecommittee discoversa needwhile buildingtheHMD. 33

SincetheMIMandHMDaredeveloped duringthesamestage, it isconvenient tomakesuchiterative 34

adjustmentsintheircontents. 35

Likewise, there are no exact rulesfor decidingwhento use asingleMIM andwhento havemore. 36

Splittingthem will makesmaller, moremanageable graphical andliterary expressions. Combining 37

them will helpthe user understandtheinformationrelationshipsamongmessage descriptionsmore 38

clearly,andwill receivesomeparsimonyinthetotal lengthof thespecification. 39

5. 2 .5 Criteria 1

5. 3 CreatingtheHierarchicalMessageDescription 2

5. 3 .1 Overview 3

TheHMDisrepresented asatablewhoserowsrepresent object viewsand data elements. A rowthat 4

identifiesan object viewislabeledwiththe name of theclassthat it isdrawnfrom and asuffix to 5

distinguishit from other object viewsdrawnfrom thesameclass . A rowrepresenting a data element 6

islabeledwiththedataelementnameandtype. 7

Eachcolumnrepresentsamessage description--thecompletelisting of all the object viewsand data 8

elementsthat may appear. A column headingcontainsone or moreInteractionIDs(from the 9

InteractionModel)thatareservedbymessagesthathaveacommonformat. 10

Thecell attheintersectionof anobjectviewrowanda column describesitsconnectionto at most one 11

otherobjectviewanditsoptionality,cardinality,andconditionality.Thecell attheintersection of a data 12

elementrowandacolumndescribesitsoptionality,cardinality,andconditionalityandrequireduse. 13

InpreparingtheHierarchical MessageDescriptionwewill answertheseimportantquestions: 14

· W hatobjectviewswill besentinamessage? 15

· Howaretheyrelatedtotheotherobjectviewsinthemessage(bywhatconnection?) 16

· W henwill theybesent(always,oraretheyoptional,dotheyrepeat)? 17

· W hatattributesof theclassesof theMIM from which object viewsare derivedwill besent asdata 18

elementsforeachclass? 19

· Inwhatorderwill theobjectviewsbesent? 20

TheHierarchical MessageDescriptionisa hierarchy in order to portray bothsequential relationships 21

amongthe object viewsandsubordinaterelationships. Thesequential aspect portraysthe order and 22

thesubordinaterelationship definestherelationship amongthe object views(asinthisisthe patient 23

whoisthesubjectof thisvisit.)Insimplemessagestherelationshipsmaybeself-evident. However in 24

most messagestherelationshipsmust beclearly shown(asinthisisthePersonwhoisthePatient, 25

thisisthePersonwhoistheGuarantor,thisisthePersonwhoisthePhysicianwho givesprimary care 26

tothePatient whilethat isthePersonwhoisthePhysicianwhowill betheAttending physicianfor this 27

Visit.) 28

Therelationshipsamongobjectviewsaremostfrequentlyrepresentedinthemessagebygroupingthe 29

subordinateobjects^withinthescope~of thesuperiorobject. The physical representation of `withinthe 30

scope´will vary inthe different ImplementableMessageSpecifications, but thelogical concept isthe 31

same. 32

P a t i e n t

O r d e r - 1

T e s t - 1

T e s t - 2

P h y s i c i a n - 1

O r d e r - 2

T e s t - 3

T e s t - 4

P h y s i c i a n - 2

P a t i e n t

O r d e r

T e s t c o n t a i n s ( 0 , m )

i s _ p a r t _ o f ( 1 ) i s _ a b o u t ( 1 ) i s _ s u b j e c t _ o f ( 0 , m )

P h y s i c i a n

w r i t t e n _ b y ( 1 ) w r i t e s ( 0 , m )

1

2

Thefigure aboveshowsanimaginary MIM fragment and onelogical interpretation of thesubordinate 3

relationships.(Physician-1isshown^within~Order-1simplytodenotetheassociationbetweenthem in 4

amanner consistent withtheimplementationtechniquesof theIMSs.) However, thefigure below 5

representsanother logical interpretation of thesubordinaterelationshipsthat may be appropriatefor a 6

differentInteraction. 7

8

P h y s i c i a n

O r d e r - 1

T e s t - 1

T e s t - 2

P a t i e n t - 1

O r d e r - 2

T e s t - 3

T e s t - 4

P a t i e n t - 2

9

At the end of the processtheHMD, throughits subordinate andsequential relationshipswill be a 10

specificinterpretationof theMIMasappropriateforoneormoreInteractions. 11

For conveniencethese^withinthescope~ relationshipswill beshown by indentationinHierarchical 12

MessageDescription. 13

Sooneinterpretationof theMIMfragmentabovemightbeshownas: 14

Patient

is_subject_of (0,m) Order

contains (0,m) Test

written_by (1)

Physician

Theindentationshowsthereader that thewritten_by relationshipisbetweenPhysician andOrder 1

ratherthanTestorPatient. 2

Another issue arisesininterpretation of aninformationmodel when aconnectionis shownto aclass 3

that ishasa gen-spec relationshipwith another class. Consider theimaginary MIM fragment drawn 4

from thetoymodel. 5

lists (1,1)

is_subject_of (0,m)

Commercial_property

rental_revenue

rental_expenses

gross_size

Residential_property

number_bedrooms

number_baths

school_district

living_space

Listing

asking_price

listing_identifier

listing_terms

listing_status

Property

location

appraised_value

lot_size

property_taxes

6

Different instance of messagesmay be describing aCommercial_property, aResidential_property or 7

aProperty (not otherwisespecified.) These alternativesmust be describedintheHierarchical 8

MessageDescription.Thiswill bedonebyusingthespecial construct choiceof . 9

Listing

lists 1 choice of

Property

Commercial_property

Residential_property

10

TheHMDisproducedinthreesteps: 11

1. CreateaTableof ObjectViews 12

2. CreateanAdjustedTableof ObjectViews 13

3. CreatetheHierarchical MessageDiagram. 14

TheTableof ObjectViewsshowsonlytheobjectviews(withoutthedataelements.) It isafirst draft of 15

the order inwhichtheObject Viewswill appear inthefinal message andit has subordinate 16

relationshipsto describe howtherelationshipsintheMIM should beinterpretedfor aspecific 17

message. 18

TheTableof ObjectViewscanberepresentedasatableorinagraphical manner. 19

TheAdjustedTableof ObjectViewsismerely are-ordering of the^first draft~ Table of Object Viewsto 20

optimizecertainaspectsof themessage. 21

TheHierarchical MessageDescriptionisarecapitulation of theAdjustedTable of Object Viewswith 1

theadditionof thedataelements. 2

5. 3 .2 Procedures 3

5. 3 .3 Documentation 4

5. 3 .4 Discussion and helpfulhints 5

· Ensurethat the attributesfrom eachclassinthesubset model arerepresented. Check 6

repetitionagainstthecardinalitiesinthesubsetmodel. 7

· Pay special attentiontosituationsinwhichthe group of attributesdrawnfrom aclass 8

appearmultipletimeswithinthetable. Thiscan happenwhenthere aremultipleinstance 9

connectionsbetween aclassand other classes. Consider whether themultiple 10

connectionsrepresent multiple objects(classinstances) or repeated usesof thesame 11

object. Inthesecondcase, youshould pushthese attributestothetop of thetable and 12

useareferencenumbertopointtothem. 13

· Dataelementsneedto havethefollowinginformationrecordedfor eachmessage profile: 14

xxxx 15

· Youshould notethat multipleimplementableMessageSpecifications(IMS) can be 16

createdfor eachmessage. Therecan be onefor eachmessagesyntax that HL7 17

supports. Creation of anIMS isastrictly mechanical processbased onthemessage 18

contentsandthemessageconstructionrulesforthesyntax beingused. 19

5. 3 .5 Criteria 20

· All attributesfrom themessagemodel areincludedasdataelements. 21

· Thereisamessage profilecolumnfor eachinformationflowin anEvent/Role diagram, 22

unlesstheprojectteam hasclearlylabeledtwoflowsasidentical. 23

· Elementoptionalityisrecordedforeachelementandmessageprofile. 24

· Repeatingobjectswithinmessagesarehandledcorrectly. 25

5. 4 CreatingtheImplementableMessageSpecificationforPrintable 1

CharacterStreamMessages 2

5. 4 .1 Overview 3

5. 4 .2 Procedures 4

5. 4 .3 Documentation 5

5. 4 .4 Discussion and helpfulhints 6

5. 4 .5 Criteria 7

5. 5 CreatingtheImplementableMessageSpecificationforOLEandCORBA 8

Message 9

5. 5 .1 Overview 10

5. 5 .2 Procedures 11

5. 5 .3 Documentation 12

5. 5 .4 Discussion and helpfulhints 13

5. 5 .5 Criteria 14

6. ToyModel 1

The Toy Model 25 has been constructed to server as a serious extended example of the models defined with 2

this Message Design Framework. It should be used as a tool for understanding the concepts introduced in 3

this document, and as a guide for the actual process of HL7 message development. 4

6. 1 UseCaseModel 5

Thissectionof theToyModel includes: 6

· Model descriptionandscopestatement 7

· Usecasemodel diagrams 8

· Actorsintheusecasemodel 9

· Usecasedescriptions.Individual usecasediagramsareincludedfortwoof theusecases. 10

6. 1 .1 ModelDescription: HL7_Real_Estate_Demonstration_Model 11

Organization: Health_Level_7 12

Version: V 30.05 19960726 13

ModelID: HL7_TOY_3005 14

Developed by: QA/DM & Control Committees 15

Description of: HL7_Real_Estate_Demonstration_Model 16

MODEL SCOPE 17

The scope for this model is a sub-set of the residential real estate industry. In particular, it 18

deals with those activities involved in: listing properties for sale with a multiple listing 19

service, making offers against listed properties, making counter-offers, and accepting 20

offers or counter-offers. Thus the principle actors are the buyers, sellers and real estate 21

agents who represent them. 22

The model does not deal with activities surrounding the financing of real estate 23

transactions or with final contract closure. These are the responsibility of a different 24

chapter. 25

BACKGROUND 26

This model is being developed to serve as a vehicle for demonstrating and teaching the 27

HL7 Version 3 standards-development processes as embodied in the Message 28

Development Framework. 29

The domain of the model is outside of healthcare domain. The model is intended to be 30

sensible, but is probably neither correct nor rigorous. Many elements of the model were 31

included solely to allow demonstration of a particular modeling or transformation 32

25 This model is Copyright 1996 by Health_Level_7

6. 1 .1 .1 .1 .1 .1 Identifications:

practice. By selecting non-healthcare subject matter we hope to focus on process rather 1

than the content for the models. 2

The HL7 members involved in this effort offer our sincere apologies to individuals in the 3

real estate industry for the liberties we have taken in modeling their domain. To us, this 4

model is a toy to be played with. We trust that you have played doctor or nurse somewhere 5

in your past. 6

Model files: QADC305*.* - The copyright to the data model contained and expressed in 7

these files is held by HL7. Use of the model and expressions is restricted to activities that 8

support the development of HL7 standards. 9

This model is being developed by members of the QA/DM. 10

This is the fourth update to the model. It includes changes to meet the needs of presenting 11

the Model Development Framework during the August 1996 HL7 meeting. 12

The various graphical forms of the model include: 13

INFOMODL.WMF (.GRA) - The layout of the Classes in the Information model. 14

6. 1 .2 ModelDiagrams 15

Two diagramsareincluded. Thefirst showsthe highlevel usecases, andthesecondshowsall the 16

usecases, andindicatestheir decompositionfrom the highlevel usecases. This second diagram 17

maynotbeuseful forHL7development,duetothecomplex usecasemodelsthatmaybedeveloped. 18

S e l l e r _ a g e n t

B u y e r _ a g e n t

L i s t i n g _ s e r v i c e

L e n d e r

S u p p o r t _

c o m p a n i e s

L i s t _ p r o p e r t y

C o m p l e t e _

t r a n s a c t i o n

R e v i e w _ l i s t i n g s

S e l e c t _ a g e n t

B u y e r

P r o c e s s _ l o a n

S e l l e r

A g r e e _ t o _ t e r m s

19

Figure 7 High Level UseCases 20

Thefollowingdiagram indicatestherelationshipbetweenthedifferentusecases. 21

S e l l e r _ a g e n t

B u y e r _ a g e n t

L i s t i n g _ s e r v i c e

L e n d e r

S u p p o r t _

c o m p a n i e s

L i s t _ p r o p e r t y

E s t a b l i s h _ o f f e r

P r o p o s e _ o f f e r

A c k n o w l e d g e

M a k e _ c o u n t e r _ o f f e r

A c c e p t _ o f f e r _ o r _

c o u n t e r

A g r e e _ t o _ t e r m s

C o m p l e t e _

t r a n s a c t i o n

R e v i e w _ l i s t i n g s

S e l e c t _ a g e n t

B u y e r

P r o c e s s _ l o a n

S e l l e r

1

Figure 8 Full UseCaseDiagram 2

6. 1 .3 Actorsin: HL7_Real_Estate_Demonstration_Model 3

This is the role of the real estate agencies’ 4

systems that support sending listings, offers 5

and counter-offers to other agencies. 6

Note that Agents are not roles in this model. 7

All of their actions are mediated through the agency for which they work. 8

The individual or corporation that is 9

interested in purchasing a listed property. 10

This actor usually interacts with the system 11

through an agent. 12

Actions taken by: Buyer 13

20 :: Select_agent 14

Task of a Buyer to select an agent to represent him. 15

3 :: Accept_offer_or_counter_offer 16

Instruct agent to accept. 17

30 :: Process_loans 18

5 :: Propose_offer 19

Establishes the terms of an offer with the Buyer_agent. 20

6. 1 .3 .1 .1 .1 .1 Actor: Agency

6. 1 .3 .1 .1 .1 .2 Actor: Buyer

The individual in a real estate agency who 1

represents the Buyer in transactions for listed 2

properties. This individual makes offers and 3

accepts counter-offers on behalf of the Buyer. 4

Actions taken by: Buyer_agent 5

3 :: Accept_offer_or_counter_offer 6

Accept on behalf of principal. 7

40 :: Complete_transaction 8

5 :: Propose_offer 9

Responsibility to compose and transmit the offer on behalf of the buyer. 10

The individual or corporation that accepts 11

applications for loans on a property and loans 12

money through a mortgage. 13

Actions taken by: Lender 14

30 :: Process_loans 15

40 :: Complete_transaction 16

This is the role of the organization that 17

oversees the listing service on behalf of the 18

cooperating agencies. It monitors the listings 19

to be certain that all properties are listed in an 20

orderly fashion and that offers and counter- 21

offers are treated according to established 22

rules of priority. 23

Actions taken by: Listing_service 24

7 :: Review_listings 25

The individual or organization that owns a 26

property that is listed for sale. This individual 27

only interacts with the system through the 28

services of an agent. 29

Actions taken by: Seller 30

3 :: Accept_offer_or_counter_offer 31

Instruct agent to accept. 32

4 :: Make_counter_offer 33

Establish terms for the counter-offer with the Seller_agent. 34

The individual in a real estate agency who 35

represents the Seller in transactions for listed 36

properties. This individual creates the listing 37

for the property, makes counter-offers and 38

accepts offers on behalf of the Seller. 39

Actions taken by: Seller_agent 40

1 :: List_property 41

6. 1 .3 .1 .1 .1 .3 Actor: Buyer_agent

6. 1 .3 .1 .1 .1 .4 Actor: Lender

6. 1 .3 .1 .1 .1 .5 Actor:

Listing_service

6. 1 .3 .1 .1 .1 .6 Actor: Seller

6. 1 .3 .1 .1 .1 .7 Actor: Seller_agent

45

3 :: Accept_offer_or_counter_offer 1

Accept on behalf of principal. 2

4 :: Make_counter_offer 3

Transmit a counter-offer as instructed by the seller. 4

40 :: Complete_transaction 5

6 :: Acknowledge 6

6. 1 .4 Usecasesin: HL7_Real_Estate_Demonstration_Model 7

When a real estate Agency wishes to sell a 8

particular property through multiple listing, it 9

assembles the necessary information that 10

describes the property and the asking price, 11

assigns a unique listing identifier, and sends 12

this listing to all other Agency listing systems. 13

This action "creates" a new Listing instance. 14

When a listing is transmitted to the other Agencies, it must include all of the details of the 15

property, the complete identity of the lender (either individual or organization) if there is an 16

outstanding mortgage, the listing price and terms, the listing agency, the name and 17

priority_phone of the responsible agent, and the name and priority_phone of the agent who 18

manages the agency. 19

Involves actions by: Seller_agent 20

Derives events: L01 :: New_listing 21

This high-level use case includes all of the 22

activities involved in making a purchase 23

agreement once a property has been listed. It 24

includes the activities involved in making 25

offers agains a listing, making counter-offers 26

against an offer, and accepting either an offer 27

or a counter-offer. 28

Is parent of: 2 :: Establish_offer 29

3 :: Accept_offer_or_counter_offer 30

4 :: Make_counter_offer 31

Buyer

Establish_offer

Propose_offer

Acknowledge

Make_counter_offer

Accept_offer_or_

counter

Agree_to_terms

Establish_offer

Seller_agent

Buyer_agent Buyer

Seller

Seller_agent

Buyer_agent

32

Figure 9 UseCase: AgreetoTerms 33

6. 1 .4 .1 .1 .1 .1 Use case: 1::

List_property

6. 1 .4 .1 .1 .1 .2 Use case: 10::

Agree_to_terms

When a real estate Agency has a client who 1

wishes to make an offer on a listed property, it 2

creates a new offer and causes this offer to be 3

sent to the Agency that listed the property in 4

question. That agency will acknowledge 5

activation of the offer. If the property is 6

unsold and has no outstanding counter-offers at the time the offer is received, it indicates that 7

the offer is activated. Otherwise it indicates that the offer has not been activated stating which 8

requirement for acceptance was not met. 9

Is child of: 10 :: Agree_to_terms 10

Is parent of: 5 :: Propose_offer 11

6 :: Acknowledge 12

Make_counter_offer

Accept_offer_or_

counter

Agree_to_terms

Establish_offer

Seller_agent

Buyer_agent Buyer

Seller

Buyer

Establish_offer

Propose_offer

Acknowledge

Seller_agent

Buyer_agent

13

Figure 10 UseCase: Establish Offer 14

The activity that is undertaken by either a 15

buyer or a seller in engaging an agent to 16

represent them in real estate transactions. It is 17

not represented in the Trigger_events of the 18

toy model. 19

Involves actions by: Buyer 20

An acceptance is a contract to accept a 21

particular Offer or Counter_offer on exactly 22

the terms specified in that Offer or 23

Counter_offer. Any change in terms would 24

require that a new Offer or Counter_offer be 25

made first. 26

An Offer or Counter_offer may be accepted up to 36 hours after the Offer or Counter_offer is 27

made, provided that there has been no more recent Offer or Counter_offer on the same Listing 28

and provided that there has been no prior Acceptance issued against the same Offer or 29

Counter_offer. 30

If an acceptance is received and is in error owing to the expiration of the offer or counter-offer 31

being accepted, or due to an intervening offer, the error condition will be sent to the Agency 32

making the acceptance. 33

Is child of: 10 :: Agree_to_terms 34

Involves actions by: Buyer 35

Buyer_agent 36

Seller 37

Seller_agent 38

6. 1 .4 .1 .1 .1 .3 Use case: 2::

Establish_offer

6. 1 .4 .1 .1 .1 .4 Use case: 20::

Select_agent

6. 1 .4 .1 .1 .1 .5 Use case: 3::

Accept_offer_or_counter_offer

Derives events: A01 :: Acceptance 1

This action is undertaken by the Lender upon 2

receipt of a loan application from a Buyer. It 3

is not represented in the Trigger_events of the 4

toy model. 5

Involves actions by: Buyer 6

Lender 7

When an agency has received an offer on a 8

particular listing, and when the client 9

providing the listing wishes to make a 10

counter-offer to the specific offer, the agency 11

establishes a unique counter-offer identifier 12

and causes this counter-offer to be sent to the 13

agency that made the original offer. 14

Note that no acknowledgment is necessary since the only way that the Counter_offer would be 15

invalid is if it were made after the expiration of the Offer, and system logic is presumed to 16

prevent this from happening. In the event that an Agency receives a Counter-offer for which no 17

valid Offer exists, this error condition will be returned to the Agency sending the Counter- 18

error. 19

Is child of: 10 :: Agree_to_terms 20

Involves actions by: Seller 21

Seller_agent 22

Derives events: O03 :: Counter_offer 23

This covers the events and activities 24

surrounding the closing of a sale, including 25

functions related to title insurance, loans, 26

escrow management, etc. It is not represented 27

in the Trigger_events of the toy model. 28

Involves actions by: Buyer_agent 29

Lender 30

Seller_agent 31

This is the action of proposing an offer to an 32

Agency that has listed a property, it creates a 33

new offer in the "proposed" state and causes 34

this offer to be sent to the Agency that listed 35

the property in question. 36

Is child of: 2 :: Establish_offer 37

Involves actions by: Buyer 38

Buyer_agent 39

Derives events: O01 :: Propose_offer 40

When an Agency receives an Offer it must 41

reply immediately with an Acknowledgment 42

of that Offer. The response will either indicate 43

that the offer has been "activated" or that it 44

was "not activated." In the latter case the 45

agency will also state which requirement for 46

6. 1 .4 .1 .1 .1 .6 Use case: 30::

Process_loans

6. 1 .4 .1 .1 .1 .7 Use case: 4::

Make_counter_offer

6. 1 .4 .1 .1 .1 .8 Use case: 40::

Complete_transaction

6. 1 .4 .1 .1 .1 .9 Use case: 5::

Propose_offer

6. 1 .4 .1 .1 .1 .10 Use case: 6::

Acknowledge activation was not met. 1

If the Offer is for a listing that is still unsold, and for which the listing Agency has not 2

established an unexpired Counter_offer at the time the offer is received, then the listing Agency 3

must acknowledge activation of the Offer against that listing. Otherwise, it indicates that the 4

offer has not been activated and states which requirement for acceptance was not met. 5

Is child of: 2 :: Establish_offer 6

Involves actions by: Seller_agent 7

Derives events: O02 :: Offer_ack 8

This is an action initiated by the 9

Listing_service to request a complete 10

summary of all of the active Listings for a 11

particular Agency. The Agency must respond 12

with a report covering all of the active 13

(unsold) listings that it has. The report will 14

show the Listing number, Listing Status, and the ID and Name of the Agent responsible for 15

each listing. 16

Involves actions by: Listing_service 17

Derives events: S01 :: Summarize_listings 18

S02 :: Summary_response 19

20

6. 2 InformationModel 21

TheInformationModel for areal estatelistingserviceincludesa graphical and aliterary expression 22

based ontheJW G-CDM framework. Connectionsand attributesare documented under theclass(es) 23

thatarerelevant. 24

6. 2 .1 Information ModelDiagram 25

Hereisthegraphical representation: 26

6. 1 .4 .1 .1 .1 .11 Use case: 7::

Review_listings is_made_up_of (1,m)

is_part_of (1,1) staffs (1,1)

staffed_by (1,m) held_by (1,1)

holds (1,m)

made_by (1,1) makes (0,m)

responds_to (1,1) elicits (0,m) is_made_on (1,1) is_subject_of (0,m)

made_by (1,1) makes (0,m) holds_mortgage_for (0,m)

is_mortgaged_to (0,1) is_role_for (1,1) may_be (0,m)

lists (1,1)

is_subject_of (0,m) creates (0,m) created_by (1,1) is_a (1,1) may_be (0,m)

is_an (1,1) may_be (0,m)

ZzzModel

Property location appraised_value lot_size property_taxes school_district

Multi_unit_property rental_revenue rental_expenses gross_size sprinkler_system_ind

Rental_unit unit_designation number_bedrooms unit_size

Stakeholder taxpayer_id

Organization organization_name organization_address SIC_number

Person person_name person_address

Real_estate_agency agency_listing_identifier

Real_estate_agent license_number priority_phone

Listing asking_price listing_identifier listing_terms listing_status

Residential_property number_bedrooms number_baths living_space

Lender

Offer offering_price offering_terms offer_identifier offer_status response

Counter_offer counter_asking_price counter_offer_terms counter_offer_status counter_offer_identifier

Agency_role role_type

1

Figure 11 Information Model 2

6. 2 .2 Subject Areas 3

Subject Area: Participants 4

The classes in this subject model the stakeholders in the domain information model. 5

Contains classes: 6

Organization 7

Person 8

Stakeholder 9

Subject Area: Properties 10

This subject area models the properties that may be listed or bid upon by the agents represented in this 11

model. It is designed to include undeveloped property, commercial property and single family residences. 12

Contains classes: 13

Commercial_property 14

Property 15

Rental_unit 16

Residential_property 17

Subject Area: Stakeholder_roles 18

These are the roles that stakeholders take on in the domain information model. They include things like 19

agent, agency and lender. 20

Contains classes: 1

Agency_role 2

Lender 3

Real_estate_agency 4

Real_estate_agent 5

Subject Area: Transactions 6

Contains the classes for the limited transactions that have been modeled. These are restricted, for now to 7

listing, offers and counter-offers. The information captured is not about the computer transaction for each, 8

but rather is information for the "contract" that underlies each transaction. 9

Contains classes: 10

Counter_offer 11

Listing 12

Offer 13

6. 2 .3 Classes 14

This section contains the classes, attributes, and connections for the toy model. 15

6. 2 .3 .1 Class: Agency_role 16

Connected to: 17

Real_estate_agency 18

Real_estate_agent 19

Description of: Agency_role 20

Reflects the relationships that may exist between Agencies and Agents. One and only one 21

of the Agents will be the Agency manager. 22

Connections for: Agency_role 23

staffs (1,1) :: Real_estate_agency :: staffed_by (1,m) 24

held_by (1,1) :: Real_estate_agent :: holds (1,m) 25

Attributes for: Agency_role 26

role_type :: 27

The type of the role that the agent has in the agency. The only allowed values are "staff" 28

and "manager." 29

6. 2 .3 .2 Class: Commercial_property 30

Specialization of: Property 31

Has parts: 32

Rental_unit 33

Description of: Commercial_property 34

Defines commercial properties. This specialization of Undeveloped_property includes 35

structures used for commercial (rental) purposes. As such, the property contains parts that 36

are individual rental units. 37

Whole/part for: Commercial_property 1

is_made_up_of (1,m) :: Rental_unit :: is_part_of (1,1) 2

Attributes for: Commercial_property 3

gross_size :: 4

Is the gross size of the structure(s) on commercial property measured in square feet. 5

rental_expenses :: 6

Gross expense for the most recent calendar year in dollars. Includes all expenses 7

charged against the gross revenue. 8

rental_revenue :: 9

Gross revenue of the commercial property expressed as dollars per year, based on the 10

most recent calendar year. 11

6. 2 .3 .3 Class: Counter_offer 12

Connected to: 13

Offer 14

Real_estate_agent 15

Description of: Counter_offer 16

Is submitted by the person making the original listing. It is made in response to a 17

particular offer. Based upon the counter offer, the original offer may make a new offer that 18

responds to the counter-offer, but the responds_to relationship is not formally modeled in 19

the domain. 20

Connections for: Counter_offer 21

responds_to (1,1) :: Offer :: elicits (0,m) 22

Relationship reflects that each counter-offer is made in response to a particular, 23

identified offer. 24

made_by (1,1) :: Real_estate_agent :: makes (0,m) 25

Relationship between a counter-offer that revises the asking price or terms for a 26

listing, and the identity of the agent responsible for the counter-offer. 27

Attributes for: Counter_offer 28

counter_asking_price :: 29

The asking price contained in a specific counter_offer. 30

counter_offer_identifier :: 31

A unique identifier assigned to the counter-offer by the real estate agency that is 32

responsible for the counter_offer. 33

counter_offer_status :: 34

The status of the counter_offer in its life-cycle. The possible states are - pending, 35

expired, accepted, rejected. With the exception of pending, these are all final states 36

for the class. Each counter_offer responds to a particular offer. If a new offer 37

replaces the offer against which this counter_offer is made, then the counter_offer 38

moves to the "rejected" state. 39 counter_offer_terms :: 1

Any special terms and conditions that apply to the counter offer. 2

A c c e p t e d m a k e _ c o u n t e r _ o f f e r

P e n d i n g

E x p i r e d c o u n t e r _ o f f e r _ e x p i r e s

S t a t e d i a g r a m : C O U N T E R _ O F F E R c l a s s a c c e p t _ c o u n t e r _ o f f e r

3

Figure 12 StateTransition Diagram: Counter Offer 4

6. 2 .3 .4 Class: Lender 5

Connected to: 6

Property 7

Stakeholder 8

Description of: Lender 9

The role involved in holding a mortgage on one or more properties. The role is usually 10

held by an organization, but may also be held by an individual person. 11

Connections for: Lender 12

holds_mortgage_for (0,m) :: Property :: is_mortgaged_to (0,1) 13

The relationship between the financial institution that holds a mortgage, and the 14

property that is mortgaged. 15

is_role_for (1,1) :: Stakeholder :: may_be (0,m) 16

6. 2 .3 .5 Class: Listing 17

Connected to: 18

Property 19

Offer 20

Real_estate_agent 21

Description of: Listing 22

Is an open offer to sell a given property at a given asking price. Listings are submitted by 23

individual agents on behalf of a seller. Bids (offers to buy) and counter-offers (reductions 24

in asking price for a particular buyer) are made against a specific listing. 25

Connections for: Listing 26

lists (1,1) :: Property :: is_subject_of (0,m) 27

Relationship between any class of property and the listings that may be made for that 28

property. 29

is_subject_of (0,m) :: Offer :: is_made_on (1,1) 30

Relationship reflects that each offer to buy a property is made against (or because of) 1

a specific listing of that property. This assures that the appropriate listing agent is 2

credited with the offer transaction. 3

created_by (1,1) :: Real_estate_agent :: creates (0,m) 4

Relationship between a property listing and the responsible agent. 5

Attributes for: Listing 6

asking_price :: 7

The price the seller is asking for the property in the listing. 8

listing_identifier :: 9

A unique identifier for the listing that is assigned by the real estate agency that is 10

responsible for the listing. 11

listing_status :: 12

The status of a listing provides an indication of where it stands with respect to offers, 13

counter-offers and the like. The initial state is active. From this state, it will move 14

to active_offer if one or more offers are currently valid against the listing. The 15

possible states are: active, active_offer, active_counter, sold, and withdrawn. From 16

active_offer, the listing can move to "sold" as the result of an acceptance; to "active" 17

if the all offers expire; or the "active_counter" if a counter offer is made against one 18

of the offers. From active_counter, the listing will move to ’sold" in the event of an 19

acceptance; to active_offer if the counter_offer expires while one or more offers 20

remain; or to simply active if the counter-offer expires and there are no more offers 21

active. From active, the listing may also be moved to "withdrawn." 22

listing_terms :: 23

Particular terms or conditions that qualify a particular listing. 24

L i s t e d

W i t h d r a w n

A c t i v e _ o f f e r c r e a t e _ o f f e r

o f f e r _ e x p i r e s c r e a t e _ o f f e r

withdraw_listing o f f e r _ e x p i r e s

S o l d a c c e p t _ o f f e r

A c t i v e _

c o u n t e r _ o f f e r m a k e _ c o u n t e r _ o f f e r

c o u n t e r _ e x p i r e s c o u n t e r _ e x p i r e s

a c c e p t _ c o u n t e r _ o f f e r create_listing

S t a t e d i a g r a m : L I S T I N G c l a s s withdraw_listing

25

Figure 13 StateTransition Diagram: Listing 26

6. 2 .3 .6 Class: Offer 27

Connected to: 28

Counter_offer 29

Listing 30

Real_estate_agent 31

Description of: Offer 1

A bid or offer to buy a listed property at a specific price, and on particular terms. Offers 2

are profferred by individual agents on behalf of a potential buyer. 3

Connections for: Offer 4

elicits (0,m) :: Counter_offer :: responds_to (1,1) 5

Relationship reflects that each counter-offer is made in response to a particular, 6

identified offer. 7

is_made_on (1,1) :: Listing :: is_subject_of (0,m) 8

Relationship reflects that each offer to buy a property is made against (or because of) 9

a specific listing of that property. This assures that the appropriate listing agent is 10

credited with the offer transaction. 11

made_by (1,1) :: Real_estate_agent :: makes (0,m) 12

Relationship between a buy offer and the agent responsible for that offer. 13

Attributes for: Offer 14

offering_price :: 15

The price that the buyer is offering to purchase the listed property. 16

offering_terms :: 17

Terms and conditions that apply to the offer. 18

offer_identifier :: 19

A unique identifier assigned to the offer by the real estate agency that is responsible 20

for the offer. 21

offer_status :: 22

The status of the offer as reflected by its life-cycle states. Possible states are: 23

proposed, denied, pending, expired, accepted, rejected. When first created, the Offer 24

is "proposed." As a result of the offer acknowledgement, it will either become 25

"denied" or posted as "pending." All states except proposed and pending are end- 26

states for the class. If a counter_offer is submitted against a particular offer, the offer 27

moves to the rejected state. 28

response :: 29

This attribute shows the acknoledgement response to the offer. It is returned by the 30

Agency holding the listing against which the offer is made. The response value will 31

either be "posted" or "denied." 32

Accepted

Proposed propose_offer

Pending

Not_valid acknowledge_offer

Countered

Expired acknowledge_offer

make_counter_offer

accept_offer

offer_expires

State diagram: OFFER class withdraw_listing

33

Figure 14 StateTransition Diagram: Offer 34

6. 2 .3 .7 Class: Organization 1

Specialization of: Stakeholder 2

Connected to: 3

Real_estate_agency 4

Description of: Organization 5

Describes any commercial organization. These will be represented by their taxpayer-id, 6

corporate name and corporate address only. 7

Connections for: Organization 8

may_be (0,m) :: Real_estate_agency :: is_an (1,1) 9

Attributes for: Organization 10

organization_address :: 11

The principal place of business for this organization. 12

organization_name :: 13

The legal name of the organization or corporation. 14

SIC_number :: 15

The Securities Industry Code (SIC) number for this organization. 16

6. 2 .3 .8 Class: Person 17

Specialization of: Stakeholder 18

Connected to: 19

Real_estate_agent 20

Description of: Person 21

Any person about whom information is kept in this domain. Note that these persons may 22

fill several roles. 23

Connections for: Person 24

may_be (0,m) :: Real_estate_agent :: is_a (1,1) 25

Attributes for: Person 26

person_address :: 27

The home address for this person. 28

person_name :: 29

The person’s name. 30

6. 2 .3 .9 Class: Property 31

Generalization of: 32

Commercial_property 33

Residential_property 34

Connected to: 1

Lender 2

Listing 3

Description of: Property 4

Root Class for Properties in the Real Estate Model. It identifies the location, asking price, 5

lot size and property taxes for the property in question. Instances of this class represent 6

lots without either residential or rental structures on them. Developed properties are 7

specializations of this class. 8

Rationale: This class is selected as the site for all of the connections to properties. 9

Connections for: Property 10

is_mortgaged_to (0,1) :: Lender :: holds_mortgage_for (0,m) 11

The relationship between the financial institution that holds a mortgage, and the 12

property that is mortgaged. 13

is_subject_of (0,m) :: Listing :: lists (1,1) 14

Relationship between any class of property and the listings that may be made for that 15

property. 16

Attributes for: Property 17

appraised_value :: 18

The appraised value of the property. 19

location :: 20

Indicates the address, including city, etc. where the property is located. 21

lot_size :: 22

Size in acres of the lot upon which the property is situated. 23

property_taxes :: 24

The last calendar year’s property taxes for the property in dollars. 25

6. 2 .3 .10 Class: Real_estate_agency 26

Connected to: 27

Agency_role 28

Organization 29

Description of: Real_estate_agency 30

The role of being a real estate agency that brokers real estate sales. The role is usually 31

held by an organization. 32

Connections for: Real_estate_agency 33

staffed_by (1,m) :: Agency_role :: staffs (1,1) 34

is_an (1,1) :: Organization :: may_be (0,m) 35

Attributes for: Real_estate_agency 36

agency_listing_identifier :: 37

The unique identifier assigned to each real-estate agency to identify the agency when 38

it makes listings of properties for sale or submits bids upon listed property. 39

6. 2 .3 .11 Class: Real_estate_agent 1

Connected to: 2

Agency_role 3

Counter_offer 4

Offer 5

Listing 6

Person 7

Description of: Real_estate_agent 8

The role, usually held by persons, of being the individual representative for buyers or 9

sellers of real estate. In this model, this role is responsible for submitting all listings and 10

counter-offers on behalf of a seller or bids on behalf of a buyer. These individuals are 11

licensed and can be contacted through their priority telephone. 12

Connections for: Real_estate_agent 13

holds (1,m) :: Agency_role :: held_by (1,1) 14

makes (0,m) :: Counter_offer :: made_by (1,1) 15

Relationship between a counter-offer that revises the asking price or terms for a 16

listing, and the identity of the agent responsible for the counter-offer. 17

makes (0,m) :: Offer :: made_by (1,1) 18

Relationship between a buy offer and the agent responsible for that offer. 19

creates (0,m) :: Listing :: created_by (1,1) 20

Relationship between a property listing and the responsible agent. 21

is_a (1,1) :: Person :: may_be (0,m) 22

Attributes for: Real_estate_agent 23

license_number :: 24

The state-issued real-estate license number, stored as a tuplet with the state that 25

issued the license. 26

priority_phone :: 27

The phone number through which the individual can be contacted around the clock 28

for high-priority calls. 29

6. 2 .3 .12 Class: Rental_unit 30

Is part of: Commercial_property 31

Description of: Rental_unit 32

Summarizes each rental unit in a commercial property. 33

Whole/part for: Rental_unit 34

is_part_of (1,1) :: Commercial_property :: is_made_up_of (1,m) 35

Attributes for: Rental_unit 1

number_bedrooms :: 2

Number of bed-rooms in the rental unit. 3

unit_designation :: 4

Designation of the rental unit within the property. Example - 3-A. 5

unit_size :: 6

The living space in this unit neasured in square feet. 7

6. 2 .3 .13 Class: Residential_property 8

Specialization of: Property 9

Description of: Residential_property 10

This class is instantiated for property that includes a single-family residential structure. 11

Attributes for: Residential_property 12

living_space :: 13

The total living space in the residential structure measured in square feet. 14

number_baths :: 15

Number of bathrooms for the residential property. 16

number_bedrooms :: 17

Number of bed-rooms in the residential property. 18

school_district :: 19

School district in which the residential property falls. 20

6. 2 .3 .14 Class: Stakeholder 21

Is Abstract Class 22

Generalization of: 23

Organization 24

Person 25

Connected to: 26

Lender 27

Description of: Stakeholder 28

The root class for the tree of stakeholders - persons and organizations - about which 29

information is kept in this domain. In most cases, the instances are of interest in the 30

domain because of the roles that they take on. The designation of these roles is 31

represented as an instance connection between Stakeholder (this class) and 32

Stakeholder_Role. 33

Connections for: Stakeholder 34

may_be (0,m) :: Lender :: is_role_for (1,1) 35

Attributes for: Stakeholder 1

taxpayer_id :: 2

The taxpayer identification number assigned by the US Internal Revenue Service to 3

the stakeholders, whether they are individuals or corporations. 4

6. 3 InteractionModel 5

Thissectionof theToyModel includes: 6

· InteractionGrid 7

· InteractionDiagram 8

· InteractionProfileTable 9

6. 3 .1 Interaction Grid 10

Herearetheinteractionsthataredefinedforthetoymodel. 11

i Interaction t Trigger event Dependency s Sender r Receiver Receiver responsibility

A01 Acccept_offe

r

A01 Acceptance Listing for the Acceptance

must by in "Active_offer" or

"Active_counter" and the

Offer or Counter_offer must

be in a "Pending" state.

H01 Offer

_manager

H01 Offer

_manager

Must return an error if the

Offer or Counter_offer against

which the Acceptance is

posted is no longer "pending"

or if the Listing is not in the

"Active_offer" or

"Active_counter+ state. L01 Send_listing L01 New_listing L01 Listing

_manager

L01 Listing

_manager

Activate the listing in the

receiving system.

O01 Proposal O01 Propose_offer H01 Offer

_manager

H01 Offer

_manager

Verify that the Offer can be

Acknowledged as Active. This

requires that the Listing still be

Active or Active_offer, but not

in Active_counter state. (If it is

Active_offer, this becomes a

second, competing offer.) The O02 Acknow-

ledge_offer

O02 Offer_ack Dependent upon a prior

occurrence of an O02 event

and that the Offer meets all

criteria for activation.

H01 Offer

_manager

H01 Offer

_manager

O03 Counter O03 Counter_offer Listing must be in

"active_offer" status and the

Offer must be "Pending" If

these criteria are not met,

the interaction will throw an

error.

H01 Offer

_manager

H01 Offer

_manager

Verify that the Offer is still

Pending, else return an error.

S01 Request

_listing

S01 Summarize

_listings

S01 Service

_monitor

L01 Listing

_manager

Assemble the necessary

report and send it back to the

service as an S02.

S02 Summary

_report

S02 Summary

_response

Prior occurrence of an S01

for which the report has not

been filed.

L01 Listing

_manager

S01 Service_m

onitor

Table 2 Interaction Grid 1

6. 3 .2 Interaction Diagram 2

3

Figure 15 . Interaction Diagram describingtheMakeOffer UseCase 4

6. 3 .3 Interaction ProfileTable 5

Thissetof interactionsimpliesthefollowinginteractionprofile: 6

Sender/Receiver Role Must Send Must Receive

Agency_sys_profile A01, L01, O01, O02, O03, S02 A01, L01, O01, O02, O03, S01

Service_monitor S01 S02

Table 3 Interaction ProfileTable 7

6. 4 MessageDesignModel 8

Thissectionof theToyModel includes: 9

· MessageObjectDiagram 10

· Hierarchical MessageDescription 11

6. 4 .1 MessageObject Diagram 12

Themessageobjectdiagram will supportmessagesrelatedtolistingaproperty. 13

16 4/22/96 ã 1996, Health Level 7

Message Object Diagram

Connection Card Objects

Listing

lists 1,1 Property

choice of

(none)

Residential_property

Multi_unit_property

is_made_up_of 1,m Rental_unit

is_mortgaged_to 0,1 Lender

is_role_for 1,1 Stakeholder_L

choice of

Person_L

Organization_L

created_by 1,1 Real_estate_agent_S

is_a 1,1 Person_S

generalize Stakeholder_S

holds 1,1 Agency_role_S

staffs 1,1 Real_estate_agency

is_an 1,1 Organization_A

generalize Stakeholder_A

staffed_by 1,1 Agency_role_M

held_by 1,1 Real_estate_agent_M

is_a 1,1 Person_M

generalize Stakeholder_M 1

Figure 16 MessageObject Diagram: List Property 2

6. 4 .2 HierarchicalMessageDescription 3

ThisHMDwill supportmessagesrelatedtolistingaproperty. 4

19 4/22/96 ã 1996, Health Level 7

HMD Example

Condition Requirement Connection Card Objects and Attributes

Listing

nn NM asking_price

nn EI listing_identifier

nn ID listing_status

FT listing_terms

lists 1,1 Property

NM appraised_value

nn AD location

NM lot_size

NM property_taxes

ST school_district

choice of

(none)

Residential_property

NM living_space

NM number_baths

NM number_bedrooms

Multi_unit_property

NM gross_size

NM rental_expenses

NM rental_revenue

ID sprinkler_system_ind

is_made_up_of 1,m Rental_unit

NM number_bedrooms

ST unit_designation

NM unit_size

5

Figure 17 Hierarchical MessageDescription: List Property 6

7. ExtractsfromtheJWG-CDMDataModelFramework 1

This sectionincludes selectionsfrom the DataModel Framework developed by theJoint W orking 2

Groupfor aCommonDataModel. It should be usedtosupplement thematerial inthe body of the 3

document. 4

7. 1 HL7modelcomponents 5

This clause describes each component of a data model. The components are presented under three main 6

headings. The following table lists the title for each subclause as a guide to finding a particular 7

description. 8

5.1 Model identification and scope 9

5.1.1 Model 10

5.1.2 Scenario 11

5.1.3 Subject area 12

5.2 Use case model 13

5.2.1 Actor 14

5.2.2 Use Case 15

5.2.3 Action 16

5.3 Interaction model 17

5.3.1 Trigger event 18

5.3.2 Interaction 19

5.3.3 Application profile 20

5.4 Data Model 21

5.4.1 Class 22

5.4.2 Generalization-specialization connection 23

5.4.3 Whole-part connection 24

5.4.4 Instance connection 25

5.4.5 Attribute 26

5.4.6 Unique attribute set 27

5.4.7 State 28

5.4.8 State attribute condition 29

5.4.9 Service 30

5.5 Datatype specifications 31

5.5.1 Defined datatype 32

5.5.2 Primitive datatype 33

5.5.3 Enumerated datatype 34

5.5.4 Enumerated datatype element 35

5.5.5 Compound datatype 36

5.5.6 Compound datatype component 37

5.5.7 Collection datatype 38

5.5.8 Constrained datatype 39

40

Each component is presented with a short description and a list of information kept about that component. 41

This clause describes the items needed to express the data content of health care informatics standards in a 42

data model. 43

7. 1 .1 Modelidentification and scope 44

The following set of data model components provides information needed to identify the model and to 45

determine the scope of the model content. The model object describes the model, the subject area 46

identifies the major information categories in the model, and the scenarios provide text to explain the 47

intent of the data modeler and the business case justification for model content. 48

7. 1 .1 .1 Model 1

A model is a collection of subject areas, scenarios, classes, attributes, and services depicting the data 2

needed in some aspect of a health care informatics standard. A model has several representations 3

(graphical, textural, etc.). Information kept about a model includes: 4

7. 1 .1 .1 .1 Name 5

A descriptive title for the data model. Name may include qualifiers like version numbers, preliminary, 6

draft, final, standard, and unauthorized. The name shall be unique within the set of models developed by 7

any particular model developing organization. 8

7. 1 .1 .1 .2 Description 9

A short narrative describing the scope and intent of the data model. 10

7. 1 .1 .1 .3 Developing organization name 11

A short form name for the organization responsible for the publication and maintenance of the data 12

model. This is usually formed by using the initials, abbreviation, or acronym associated with the 13

organization. 14

7. 1 .1 .1 .4 Developing committee name 15

The name of the committee within the developing organization that actually undertakes the development 16

of the data model (e.g. ADT Committee). 17

7. 1 .1 .1 .5 Version number 18

A number showing the release level of the data model. The version number shall be unique for all public 19

releases of the model. Some organizations may wish to have this number correspond with the version 20

designation of their standard. 21

7. 1 .1 .1 .6 Last modified date 22

The date the data model was last modified by the model developing organization. Last modified date is 23

primarily a development organization internal control mechanism to distinguish different iterations of the 24

model between public releases. 25

Model is the highest level qualifier used to decide uniqueness for model components. The combination of 26

Model Name, Model Developing Organization Identifier, Version Number, and Last Modified Date must 27

be unique. 28

7. 1 .1 .1 .7 Model Identifier 29

A unique identifier assigned to the model by the developing organization. 30

7. 1 .1 .2 Scenario 31

A scenario is a statement of health care relevant events supported by the data model, related business 32

models, and information interchange models. Scenarios provide a mechanism for explaining and 33

justifying data modeling decisions that might not be otherwise obvious. Scenarios can be developed at 34

varying levels of detail but should be sufficient to help in identifying required subject areas, classes, 35

attributes, and services. One method for documenting scenarios is the Use Case. Use cases are described 36

in annex B. The purpose of scenarios is to add clarity to the model and assist in understanding the model 37

content. Scenarios may be used to provide explanation for any portion of the data model. Information 38

kept about a scenario includes: 39

7. 1 .1 .2 .1 Identification number 40

A unique number assigned to the scenario to simplify references to the scenario. 41

7. 1 .1 .2 .2 Title 42

A short phrase that provides a descriptive title for the scenario. 43

7. 1 .1 .2 .3 Content 44

The text, diagrams, and tables that constitute the scenario and provide the details necessary to assist in 45

construction and interpretation of the data model. Use Cases can be used as documentation of scenarios. 46

Refer to annex B for a recommendation on use cases. 47

7. 1 .1 .2 .4 Reference to parent model 48

A reference to the model this scenario is a part of. 49

7. 1 .1 .2 .5 List of class references 1

An optional reference to one or more model classes cited in the scenario. All classes used in the scenario 2

should be referenced. 3

7. 1 .1 .3 Subject area 4

A major category of information represented in the data model. An aggregation of interrelated classes. A 5

subject area allows portions of a large model to be viewed as a whole thereby eliminating some complexity 6

involved in understanding a large model. Subject areas contain classes and may be the primary subject 7

area for a subset of the classes it contains. Subject area can overlap or be nested in other subject areas. 8

Information kept about subject areas includes: 9

7. 1 .1 .3 .1 Name 10

The name given to the subject area. Generally the plural form of a noun. A subject area name is often the 11

plural form of the name of the central or dominant class within the subject area. 12

7. 1 .1 .3 .2 Description 13

Short informative text describing the subject area to clarify what type of classes it includes. 14

7. 1 .1 .3 .3 Reference to parent subject area 15

A reference to a subject area that is the parent subject area for this nested subject area. 16

7. 1 .1 .3 .4 Reference to parent model 17

A reference to the model this subject area is a part of. 18

7. 1 .2 Usecasemodel 19

7. 1 .2 .1 Actor 20

An actor is a role played by someone or something that interacts directly with the elements represented by 21

the classes in the information model. Actors include both humans and computer systems. The actors 22

interact at the system boundary and thereby delineate the boundary of the system under consideration. A 23

use case represents a complete course of events initiated by an actor and it specifies the interaction that 24

takes place between an actor and the system. The actors represent everything that interacts with the 25

system including people and automated processes. Each kind of actor interacts in a different way, 26

otherwise the actors would not be different. Each way of interacting with the health care system is called 27

a use case. Any particular user may fulfill several roles, and thus perform as several different actors. 28

Information kept about actors includes: 29

7. 1 .2 .1 .1 Name 30

The actors in the data model are each given a unique name. The actor name is a singular noun or noun 31

phrase. 32

7. 1 .2 .1 .2 Description 33

A short informative statement that allows people to determine, with certainty, whether a particular real 34

world role is an instance of the actor as conceptualized in the data model. 35

7. 1 .2 .1 .3 Reference to parent model 36

A reference to the model in which this actor is formally defined and maintained. 37

7. 1 .2 .2 Use Case 38

A use case is a generic description of system usage, where system refers in the broadest sense of the 39

healthcare system. A use case describes the possible sequences of interactions among the components of 40

the system and one or more actors in response to some initial stimulus by one of the actors or by a change 41

in the state of an element of the system. 42

A use case is a summary of health care relevant events and related information system events that reflect 43

the usage of the information in the data model, related business models, and information interchange 44

models. Use cases describe the interactions and information interchanges that occur in the healthcare 45

domain and the events that cause these interchanges. 46

Use cases may be expressed at various levels. A use case may be a parent to several child use cases. In 47

this circumstance, the interactions ascribed to all of the children constitute the complete interaction of the 48

parent. The decomposition to child use cases should stop when the resulting use case involves a single 49

actor and a single interaction in response to a single stimulus - an atomic or leaf level use case. Note that 50 a use case may be a child of more than one parent, but must not be defined such that a trace up the 1

parental tree from a child will run into the same child (recursion). 2

At the lowest level of decomposition, each leaf level use case should link to one or more trigger events 3

that initiate interactions. If the linkage is to multiple such events, the events should be tightly coupled so 4

that they usually occur together. 5

Information kept about a use case includes: 6

7. 1 .2 .2 .1 Identifier 7

An identifier assigned to the use case. The identifier is unique within the scope of the model in which the 8

use case is defined. 9

7. 1 .2 .2 .2 Title 10

A short phrase that provides a descriptive title for the use case. The title shall be unique within the scope 11

of the model in which the use case is defined. 12

7. 1 .2 .2 .3 Description 13

The text that describes the use case and provides the details necessary to understand the interactions, 14

transactions and events that are involved in the use case. 15

7. 1 .2 .2 .4 Reference to parent model 16

A reference to the model in which this use case is formally defined and maintained. 17

7. 1 .2 .2 .5 List of child use case references 18

An optional reference to one or more other use cases that are children of the use case. The interactions 19

ascribed to all of the children constitute the complete interaction of the parent. 20

7. 1 .2 .3 Action 21

An association between use cases and actors that links the actors who take an action in a particular use 22

case to that use case. Information kept about an action includes: 23

7. 1 .2 .3 .1 Description 24

The text that describes the action and provides the details necessary to understand the association. 25

7. 1 .2 .3 .2 Reference to use case 26

A reference to the use case in which the action occurs. 27

7. 1 .2 .3 .3 Reference to actor 28

A reference to the actor that takes the action. 29

7. 1 .3 Interaction model 30

7. 1 .3 .1 Trigger event 31

An occurrence in the health care domain or within the systems that support this domain that causes 32

information to be exchanged in the domain or between systems. This is also known as the initiator of an 33

interaction or a trigger event. Each trigger event is linked to one or more leaf level use cases that define 34

the context from which the trigger event is derived. 35

The occurrence of a trigger event may also be dependent upon the state of one or more objects in the 36

domain or upon the prior occurrence of a different trigger event. Such dependencies allow the definition 37

of a sequence of events and interactions that constitute a transaction. 38

Information kept about a trigger event includes: 39

7. 1 .3 .1 .1 Identifier 40

An identifier assigned to the trigger event. The identifier is unique within the scope of the model in 41

which the trigger event is defined. 42

7. 1 .3 .1 .2 Name 43

A name assigned to the trigger event. The name is unique within the scope of the model in which the 44

trigger event is defined. 45

7. 1 .3 .1 .3 Description 46

The text that describes the trigger event. When viewed along with the description of the use case from 47

which the event derives, this description must have sufficient detail that the event can be reliably 48

recognized when it occurs. 49

7. 1 .3 .1 .4 Dependency 1

If the occurrence of the trigger event is dependent upon the state of one or more objects in the domain or 2

upon the prior occurrence of a different trigger event, this dependency will be expressed in this textual 3

component. 4

7. 1 .3 .1 .5 Type 5

The type of occurrence that characterize the trigger event. These include the expiration of some set time 6

duration, the occurrence of a particular date time, a change of state in a particular class in the information 7

model, or a deliberate, external action by a user. 8

7. 1 .3 .1 .6 Reference to parent model 9

A reference to the model in which the trigger event is formally defined and maintained. 10

7. 1 .3 .1 .7 Reference to defining use cases 11

Reference to the leaf level use cases that provide the context from which the trigger event is derived. 12

7. 1 .3 .2 Interaction 13

An association between a specific message (information transfer), a particular trigger event that initiates 14

or triggers the interaction, and the profiles that send and receive the interaction. An interaction is a 15

single, one-way transfer of information. Within itself, an interaction may not specify a return message. 16

An interaction may, however, establish a responsibility for the receiver of its message, and this 17

responsibility may require that the receiver initiate a particular trigger event/interaction subsequent to the 18

receipt. That follow-on interaction may have the effect of continuing or completing a transaction that 19

requires two or more linked message exchanges. 20

Note - The requirement stated above that "an interaction may not specify a return message" does not preclude the 21

return of a "message received" acknowledgment that serves the purpose of providing for guaranteed delivery of the 22

interaction message. 23

A message is the specific information transfer that occurs in an interaction to meet the requirements of use 24

cases. This is an atomic unit in that the entire message or information content will be sent in an 25

interaction, or no part of it will be sent. That is, no further decomposition is possible. 26

7. 1 .3 .2 .1 Identifier 27

An identifier assigned to the interaction. The identifier should be unique within the scope of the model in 28

which the interaction is defined. 29

7. 1 .3 .2 .2 Name 30

A name assigned to the interaction and its message. The name is unique within the scope of the model in 31

which the interaction is defined. 32

7. 1 .3 .2 .3 Description 33

The text that describes the message and the context for the interaction. The message description should 34

include: references to the classes in the data model that are the subject of the message; and references to 35

the use cases and actors whose requirements the message fulfills. The description is intended to guide the 36

efforts of individuals responsible for designing the message structure. 37

7. 1 .3 .2 .4 Receiver responsibility 38

The text that describes the responsibility of the receiver of the message once receipt is acknowledged. 39

This is an optional element in that there may no follow-on responsibility. If a responsibility exists it 40

might include explicit manipulations of objects in the domain information space, and/or the initiation of 41

another trigger event that would trigger a subsequent interaction to occur. Transactions can be established 42

through a chain of receiver responsibilities for individual interactions. 43

7. 1 .3 .2 .5 Reference to initiating trigger event 44

A reference to the trigger event that triggers or initiates this interaction. 45

7. 1 .3 .2 .6 Reference to sending profile 46

A reference to the application profile that is responsible for sending the message involved in this 47

interaction. 48

7. 1 .3 .2 .7 Reference to receiving profile 49

A reference to the application profile that is responsible for receiving the message involved in this 50

interaction. 51

7. 1 .3 .3 Application profile 1

A defined set of responsibilities that a system or an individual holds with respect to interactions. The 2

profile may have responsibility to send or receive one or more interactions. The application profile and its 3

responsibilities may form the basis for establishing conformance specifications for a standard. 4

If an application profile is identified as the sender of an interaction, it has responsibilities to recognize the 5

trigger event that initiates the interaction, and to cause the appropriate message or information content to 6

be sent to the receiver. 7

If an application profile is identified as a receiver of an interaction, it must be prepared to accept the 8

message and to fulfill the further responsibilities defined as the receiver responsibility in the definition of 9

the interaction. 10

Application profiles may be aggregated into higher level, composite application profiles. In the case of 11

such aggregation, the composite application profile must undertake all of the responsibilities of the lower 12

level profiles that compose it. Note that an application profile need not be part of any composite, and may 13

be part of more than one composite. 14

Information kept about an application profile includes: 15

7. 1 .3 .3 .1 Identifier 16

An identifier assigned to the application profile. The identifier is unique within the scope of the model in 17

which the application profile is defined. 18

7. 1 .3 .3 .2 Name 19

A name assigned to the application profile. The name is unique within the scope of the model in which 20

the application profile is defined. 21

7. 1 .3 .3 .3 Description 22

The text that describes the application profile and summarizes the interaction responsibilities that are part 23

of that profile. 24

7. 1 .3 .3 .4 Reference to parent model 25

A reference to the model in which this application profile is formally defined and maintained. 26

7. 1 .3 .3 .5 List of component application profile references 27

An optional reference to one or more other application profiles that compose a composite application 28

profile. The interaction responsibilities of a composite profile are the aggregate of the individual 29

responsibilities undertaken by the component profiles that make up the composite. 30

7. 1 .4 C lasses, connections, attributes, and services 31

Classes, connections, attributes, and services are the primary building blocks of the data model. Classes 32

provide abstractions of the objects represented by the model. The semantic relationships between classes 33

are expressed using connections. The three types of connections are Generalization-specialization, 34

Whole-part, and Instance. Attributes are the facts applicable to the objects of the class, and services 35

describe the actions which affect the attributes of the class. 36

7. 1 .4 .1 Class 37

An abstraction of a set of real-world things (objects) such that all of the objects have the same 38

characteristics and all instances are subject to and conform to the same rules. Classes are the people, 39

places, roles, things, and events about which information is kept. The term Class is used in this 40

framework to represent both classes and objects. Classes which cannot be instantiated as objects are 41

referred to as abstract classes. Information documented about a class includes: 42

7. 1 .4 .1 .1 Name 43

The classes in the data model are each given a unique name. The class name is a singular noun or noun 44

phrase. 45

7. 1 .4 .1 .2 Description 46

A short informative statement that allows people to determine, with certainty, whether a particular real 47

world thing is an instance of the class as conceptualized in the data model. 48

7. 1 .4 .1 .3 Reference to parent model 49

A reference to the model in which this class is formally defined and maintained. 50

7. 1 .4 .1 .4 Reference to primary subject area 1

An optional reference to the subject area that is the primary subject area for the class. A class can appear 2

in many subject areas, this allows one subject area must be designated as primary. 3

7. 1 .4 .1 .5 Abstract class indicator 4

A indicator that specifies if the class is an abstract class. An abstract class is a class that can not be 5

instantiated and is customarily the generalization class in a generalization/specialization structure. 6

7. 1 .4 .2 Generalization-specialization connection 7

Generalization-specialization is an association between a class and a specialization of the class. A 8

generalization class can be associated with more than one specialization class. Each specialization class 9

is mutually exclusive. A specialization class may be associated with more than one generalization. The 10

hierarchy or lattice of generalizations and specializations is called a generalization-specialization 11

structure. The specialization inherits the attributes, connections, and services of all of the generalization 12

classes with which it is associated. Information kept about the generalization-specialization connection 13

includes: 14

7. 1 .4 .2 .1 Description 15

A short informative description of the generalization-specification connection. 16

7. 1 .4 .2 .2 Reference to generalization class 17

A reference to the generalization class of this connection. 18

7. 1 .4 .2 .3 Reference to specialization class 19

A reference to the specialization class of this connection. 20

7. 1 .4 .3 Whole-part connection 21

An association between classes that depicts the relationship between a whole class and its component 22

parts. Information kept about the whole-part structure includes: 23

7. 1 .4 .3 .1 Description 24

A short informative description of the whole-part connection. 25

7. 1 .4 .3 .2 Whole to part reference phrase 26

A short phrase representing the nature of the whole-part connection from the perspective of the whole 27

class to the part class. Example phrases are: "include", "contains", "consist of", "has as parts". Other 28

phrases may also be used. If no phrase is specified, the phrase "contains" will be assumed. 29

7. 1 .4 .3 .3 Part to whole reference phrase 30

A short phrase representing the nature of the whole-part connection from the perspective of the part class 31

to the whole class. Example phrases are: "is included in", "is contained in", "is part of", and "is a 32

component of". Other phrases may also be used. If no phrase is specified, "is part of" will be assumed. 33

7. 1 .4 .3 .4 Reference to whole class 34

A reference to the class that forms the whole of the whole-part connection. 35

7. 1 .4 .3 .5 Reference to part class 36

A reference to the class that is the part class in the whole-part association. 37

7. 1 .4 .3 .6 Part class cardinality 38

A set of values and value ranges indicating the number of part class instances involved in the whole class. 39

In value ranges the minimum shall be zero or more and the maximum shall be equal to or greater than the 40

minimum. The maximum number may be expressed as unlimited. 41

7. 1 .4 .3 .7 Whole class cardinality 42

The whole class cardinality is always a minimum and a maximum of one and does not have to be 43

specified. 44

7. 1 .4 .4 Instance connection 45

An association between classes that depicts the occurrence of a reference attribute used to connect class 46

instances (objects). The class containing the reference is known as the "source class", the class referred to 47

is the "destination class". Objects can be of the same or different classes. Information kept about an 48

instance connection includes: 49

7. 1 .4 .4 .1 Name 1

A short action phrase that specifies the nature of the connection from the source class perspective. Each 2

instance connection between the same pair of classes must have a unique name. 3

7. 1 .4 .4 .2 Inverse name 4

A short action phrase that specifies the nature of the connection from the destination class perspective. 5

Each instance connection between the same pair of classes must have a unique name. 6

7. 1 .4 .4 .3 Description 7

A short informative statement that describes the relationship between the classes connected by the 8

instance connection. 9

7. 1 .4 .4 .4 Source class cardinality 10

A set of values and value ranges indicating the number of source class instances involved in the 11

connection. In value ranges the minimum shall be zero or more and the maximum shall be equal to or 12

greater than the minimum. The maximum number may be expressed as unlimited. 13

7. 1 .4 .4 .5 Destination class cardinality 14

A set of values and value ranges indicating the number of destination class instances involved in the 15

connection. In value ranges the minimum shall be zero or more and the maximum shall be equal to or 16

greater than the minimum. The maximum number may be expressed as unlimited. 17

7. 1 .4 .4 .6 Reference to source class 18

A reference to the class from which the instance connection perspective is captured. 19

7. 1 .4 .4 .7 Reference to destination class 20

A reference to the class that is the target of the instance connection. 21

7. 1 .4 .5 Attribute 22

Attributes in the data model are the major source of the data content used in health care information 23

standards. Attributes are abstractions of the data captured about classes. Attributes capture separate 24

aspects of the class and take their values independent of one another. Attribute domain specifications are 25

captured in datatypes. Information documented about an attribute includes: 26

7. 1 .4 .5 .1 Name 27

Singular nouns are used for attribute names. Attribute names are unique within the class they describe 28

and within the set of attributes inherited by the class they describe. 29

7. 1 .4 .5 .2 Description 30

A short informative description of the class characteristic captured by the attribute. 31

7. 1 .4 .5 .3 Reference to parent class 32

A reference to the class the attribute is a part of. 33

7. 1 .4 .5 .4 Reference to datatype 34

A reference to the datatype that describes the structure, format, and permitted values of the attribute. This 35

reference includes a specification of the attribute’s maximum length and a declaration that the attribute as 36

optional or required. 37

7. 1 .4 .6 Unique attribute set 38

A collection of attributes whose combinations of values must be unique among the class instances. A 39

unique attribute set is also known as a candidate key. Unique attribute sets are not required for each or 40

any of the classes in the model, but may be used where the modeler feels they add value. Information kept 41

about a unique attribute set includes: 42

7. 1 .4 .6 .1 Attribute set identification number 43

An identifier for the unique attribute set to simplify references to the set. 44

7. 1 .4 .6 .2 List of attribute references 45

A reference to one or more attributes that comprise the unique attribute set. All attributes included in this 46

list must be attributes of the parent class of the unique attribute set, or an attribute that has been inherited 47

by the parent class. 48

7. 1 .4 .6 .3 Reference to parent class 49

A reference to the parent class the unique attribute set is a part of. 50

7. 1 .4 .7 State 1

The identification of a unique combination of attribute value(s) and connections which are of interest 2

about a class. The state is determined by the values of a specified subset of the attributes and connections 3

of the class. State is not required for each or any of the classes in the model, but should be defined 4

whenever the state affects permitted values of attributes or connections of the class. It may also be useful 5

to document valid state transitions. Information kept about states includes: 6

7. 1 .4 .7 .1 Name 7

A word or short verbal phrase that depicts a stable state of a class. 8

7. 1 .4 .7 .2 Description 9

A short informative description of the state. 10

7. 1 .4 .7 .3 State predicate 11

The condition or set of conditions that when true about the attribute(s) and connections of the parent class 12

places the class into the declared state. 13

7. 1 .4 .7 .4 Reference to parent class 14

A reference to the class this state is a part of. 15

7. 1 .4 .8 State attribute condition 16

A specification of the allowable attribute values and connections for a specific state. Although all 17

attributes can at sometime have the value of "none" or "unknown," there are certain states in which the 18

concept of "none" or "unknown" would not be acceptable. Indeed, even among the set of permitted values 19

for an attribute there are some states for which certain otherwise valid attribute values are not allowed. 20

The state attribute condition is used to capture these types of state-related attribute value restrictions. 21

Information kept about a state attribute condition includes: 22

7. 1 .4 .8 .1 Condition statement 23

A statement that specifies constraints on the attribute values. The condition may specify a smaller set of 24

permitted values for the attribute than is suggested by the datatype. A condition statement would also 25

specify if values of "none" or "unknown" are allowed for the given attribute for the given state. 26

7. 1 .4 .8 .2 Reference to parent state 27

A reference to the state this state attribute condition is a part of. 28

7. 1 .4 .8 .3 Reference to constrained attribute 29

A reference to the attribute within the class referenced by the state to which this condition applies. 30

7. 1 .4 .9 Service 31

A service is a specific behavior that a class is responsible for exhibiting. Services are the means by which 32

state transitions occur, although not all services result in state transitions. The specification of services is 33

beyond the scope of the common data model effort. However, it is important that each SDO define the 34

relevant services for classes in the model. These should be defined if the model developing organization 35

has a requirement for them. It is anticipated that services will be a key link between the data model and 36

the other components of an SDO’s standards framework. Information kept about a service includes: 37

7. 1 .4 .9 .1 Name 38

The name of the service, generally a descriptive verb or verb phrase that communicates the activity the 39

service performs. A service name must be unique within the parent class. The name should make sense 40

when combined with the class Name as the object of the verb or verb phrase. 41

7. 1 .4 .9 .2 Description 42

Descriptive text describing the service in terms of preconditions (events, triggers, predicate statements, 43

states, etc.) which must be present to enable the service and the effect the service has on attributes of the 44

class. The service description should describe what the service does (not how it does it, who does it, or 45

what technology is used.) The how, who, and why of a service should be part of a scenario. 46

7. 1 .4 .9 .3 Reference to parent class 47

A reference to the class this service is a part of. 48

NOTE - Subclauses 5.4.9.4, 5.4.9.5, and 5.2.9.6 need only be specified if they are of use to the modeling 49

organization. They are included here only as a guide to the SDOs to consider in their standards development 50

framework. 51

7. 1 .4 .9 .4 List of affected attribute references 1

An optional reference to one or more attributes whose values are affected by the service. All attributes 2

referenced must be part of the same class as the service. Affected attributes are those attributes whose 3

values are set or removed by the service. 4

7. 1 .4 .9 .5 List of affected instance connection references 5

An optional reference to one or more instance connections that are established, transferred, or 6

disconnected by the service. The parent class of the service must be a class participating in the instance 7

connection. 8

7. 1 .4 .9 .6 List of accessed attribute references 9

An optional reference to one or more attributes whose values are assessed by the service. These include 10

identifiers or unique attribute sets of classes that are the target of affected instance connections and 11

attributes that influence process branches in the service. The values of attributes in this list are unaffected 12

by the service. The attributes in this list may be part of any class in the model; they are not restricted to 13

the parent class of the service the way that affected attributes are. 14

7. 1 .5 Datatypespecifications 15

Datatype specifications are used to define the structure, format, and permitted values of attributes. The 16

JWG-CDM has identified five classes of datatypes: Primitive, Enumerated, Compound, Collection, and 17

Constrained. These five types are a beginning set that will be added to as need for additional datatypes 18

are made known. Each of the five datatypes is described in this clause. Datatype specifications constitute 19

a separate model within the data model. They are referenced by the attributes contained in the data 20

model, but the specifications span data models and data modeling organizations. Datatypes are expected 21

to be reused and should be developed with care to allow for maximum reuse capability without sacrificing 22

utility. 23

7. 1 .5 .1 Defined datatype 24

Defined datatype is an abstract class. It is specified here to allow those elements that are common to all 25

defined datatypes to be specified once, instead of repeated in each. A defined datatype is always one of the 26

three types: Enumerated, Compound, or Constrained. Information kept in common to all defined 27

datatypes are: 28

7. 1 .5 .1 .1 Name 29

Each defined datatype is assigned a unique name. The name must be unique across all models developed 30

by the modeling organization. 31

7. 1 .5 .1 .2 Description 32

A short narrative description of the datatype. 33

7. 1 .5 .1 .3 Reference to parent model 34

A reference to the model in which this datatype is formally defined and maintained. 35

7. 1 .5 .1 .4 Maintaining organization name 36

The name of the organization that maintains the datatype specification. 37

7. 1 .5 .1 .5 Last modified date 38

The date of the last change made to the datatype specification. 39

7. 1 .5 .2 Primitive datatype 40

A primitive datatype is the simplest form of datatype. It declares the base form of an attribute value such 41

as string, integer, real, or Boolean. Information kept about primitive datatypes includes: 42

7. 1 .5 .2 .1 Basic datatype 43

A specification of the basic datatype of a primitive datatype. A basic datatype value can be: string, 44

integer, real, or Boolean. 45

7. 1 .5 .2 .2 Maximum length 46

The maximum length of the attribute, indicating the maximum number of characters needed in a textual 47

representation of the attribute value. The maximum length can be expressed as unlimited. Maximum 48

length must be greater than zero. 49

7. 1 .5 .2 .3 Precision 1

Specifies the number of decimal positions to the right of the decimal point of a real datatype component. 2

7. 1 .5 .3 Enumerated datatype 3

An enumerated datatype is a specialization of a defined datatype. It specifies a set of values and their 4

meaning. The permitted values of an attribute associated with this datatype are limited to this set of 5

values. The individual values and their meanings are specified in the enumerated datatype elements that 6

are a part of this enumerated datatype. Information kept about the enumerated datatypes includes all the 7

information from defined datatype above and: 8

7. 1 .5 .3 .1 Responsible Organization 9

The identification of the organization or entity that has maintenance responsibility for the value table. 10

7. 1 .5 .3 .2 Reference to primitive datatype 11

A reference to the primitive datatype that describes the basic datatype of the value component of the 12

enumerated datatype. 13

7. 1 .5 .4 Enumerated datatype element 14

The specification of a value and its meaning. Information kept includes: 15

7. 1 .5 .4 .1 Value 16

The value being translated. 17

7. 1 .5 .4 .2 Name 18

The meaning of the value. A single word or phrase that reflects the meaning associated with the value. 19

7. 1 .5 .4 .3 Description 20

A short informative description of the value. This may include explanatory remarks, exceptions, and other 21

comments to clarify the value meaning. 22

7. 1 .5 .4 .4 Reference to parent enumerated datatype 23

A reference to the enumerated datatype the enumerated datatype element is a part of. 24

7. 1 .5 .5 Compound datatype 25

A compound datatype is a specialization of a defined datatype. It is a datatype that permits an attribute to 26

be composed of multiple parts each of which has its own set of datatype constraints. Information kept 27

about compound datatypes includes the information specified for defined datatypes and: 28

7. 1 .5 .5 .1 Maximum Length 29

The maximum aggregate length for the compound datatype, indicating the maximum number of 30

characters needed in a textual representation of the attribute value. The maximum length may be less 31

than the sum of the components. 32

7. 1 .5 .5 .2 Reference to datatype 33

A reference to the datatype that specifies the structure, format, and permitted values of the compound 34

datatype component. 35

7. 1 .5 .6 Compound datatype component 36

A part of a compound datatype. Information kept about the compound datatype component includes: 37

7. 1 .5 .6 .1 Name 38

A singular noun used to identify the compound datatype component. 39

7. 1 .5 .6 .2 Preferred order 40

A positive integer that indicates the preferred order of presentation for this component. 41

7. 1 .5 .6 .3 Description 42

A short informative description of the compound datatype component. 43

7. 1 .5 .7 Collection datatype 44

A datatype specification that defines the cardinality and form of repeating attributes. Information kept 45

about a collection datatype includes: 46

7. 1 .5 .7 .1 Number of occurrences 1

The maximum number of elements in the collection. The maximum occurrence may be specified as 2

unlimited. 3

7. 1 .5 .7 .2 Collection Type 4

A specification of the type of collection. At this time the list type is the only type defined in this standard. 5

Other candidate types that may be considered for future inclusion in the standard are array, ordered list, 6

set, and bag. 7

7. 1 .5 .7 .3 Reference to datatype 8

A reference to the datatype specification for the elements in the collection. This may be a reference to a 9

Defined datatype or to a Primitive datatype, but shall not be a reference to another Collection datatype. 10

7. 1 .5 .8 Constrained datatype 11

A constrained datatype is a specialization of a defined datatype. It is a datatype specification which 12

details specific criteria that values of the attribute must meet in order to be considered valid. 13

7. 1 .5 .8 .1 Predicate statement 14

An acceptance rule that states the conditions that an asserted value should have in order to be accepted as 15

a legal value of the attribute. 16

7. 1 .5 .8 .2 Reference to datatype 17

A reference to the datatype that specifies the domain the attributes associated with the constrained 18

datatype. 19

7. 2 Expressionofmodelcontent 20

This clause provides the rationale, formats, and specifications for expressing the content of data models 21

developed using this framework. It is divided into four subclauses. It starts with the rationale for these 22

expressions and a description of them. This is followed by the specification of formal representations and 23

formats that are used in all of the expression forms. Finally, there is a detailed specification for the 24

Literary expression, and the Graphical expression. Consideration was been given to developing an 25

expression in a Formal Description Language (FDL). This was not undertaken for this version of the 26

standard. 27

7. 2 .1 Typesofexpression in thisstandard 28

As data modelers develop and subsequently make use of their data models, they will need a standard way 29

of expressing the content of those models to serve their own purposes and the purposes of others. Each of 30

these purposes presents a different set of requirements. For this reason, this standard specifies a set of 31

different, mutually compatible expressions to be used. 32

7. 2 .1 .1 Literary expression 33

The literary expression of the data model should be included by data modelers when a model is submitted 34

to other SDOs for discussion and when it is submitted to the JWG -CDM for harmonization with the 35

CDM. 36

The literary expression is a structured document that contains the full semantics of the data model, which 37

expresses all of the normative content of the model and includes all of the informative, descriptive 38

information necessary for readers to understand the intent of the modelers as the latter developed the 39

content. 40

The literary expression is designed to be readily maintained with simple word-processing tools. Even 41

though it requires a standard structure, it is designed to be read and interpreted by individuals who 42

understand the general concepts underlying object-oriented models, but who may not wish to submit to the 43

rigor that an FDL would require. 44

7. 2 .1 .2 Graphical expression 45

The graphical expression is a picture of the data model. It provides an alternate way to depict the core 46

content of the model. It provides the viewer with the essential features of each class, the names of the 47

attributes in the class, the connections between classes, the cardinality of those connections, and the 48

inheritance structure within which each class is placed. Modelers submitting models for harmonization 49

by the JWG -CDM and/or use by other SDOs need not provide a graphical expression, but if a graphical 50

expression is used the expression defined in clause 6.4 of this standard shall be used. 51

7. 2 .2 Formalrepresentationsand formats 1

The elements that define the data model will ultimately be parsed and stored in data systems. Also, it is 2

likely that the classes in the data model will need to undergo formal registration in order to be used with 3

some standards. Therefore, it is necessary to restrict certain elements defined in the data model, or used in 4

data model expression, to formal representations. These formal representations and the requirements for 5

their usage follow. 6

7. 2 .2 .1 Representation of unique names 7

7. 2 .2 .1 .1 NameString for unique names 8

Various elements of the data model are required to be unique throughout the model or within a limited 9

scope within the model, as specified in subsequent clauses. These elements are listed in the following 10

table, which shows the name of the restricted attribute, the meta-model component to which that attribute 11

belongs, the range over which the attribute is required to be unique, and the preferred case for the initial 12

character of the restricted attribute. 13

Restricted Meta-model Range for Initial 14

attribute component uniqueness character 15

name Data_model Models from any given SDO Upper-case 16

name Subject_area Data_model Upper-case 17

name Class Data_model Upper-case 18

name Attribute Class lower-case 19

name Instance_connection pairs of connected Classes lower-case 20

inverse_name Instance_connection pairs of connected Classes lower-case 21

name Service Class Upper-case 22

name State Class Upper-case 23

name Datatype Model Upper-case 24

In a data model defined under this standard, the unique value used for the above meta-attributes shall be 25

of datatype NameString. The NameString is a string that contains no embedded spaces and that is built 26

from a limited character set. The NameString may include any number of the following characters: upper 27

or lower case alphabetic characters (A-Z and a-z); the digits (0-9); and the underscore character (_). These 28

characters may be in any order, except that the first character of the NameString shall be an alphabetic 29

character. 30

The appropriate use of upper and lower case characters, and the inclusion of special characters allow data 31

modelers to create easily readable strings for the noun- and verb-phrases required for many of these 32

elements. (Examples might include "is_ordered_by" or "HealthCarePractitioner" or NameString.) For 33

clarity of reading, the initial character of a NameString should be constrained as follows. The first 34

character of all names in the above table, with the exception of attribute name, should begin with an upper 35

case (capital) letter, as indicated in the right-hand column of the table. Conversely, attribute name and 36

the two phrases for Instance connection should begin with a lower case character. No matter what 37

conventions are used with respect to capitalization, when NameStrings are compared for uniqueness, all 38

alphabetic characters shall be treated as though they are lower case. 39

The naming and listing of the meta-model elements in this clause of the standard follow these rules and 40

use the preferred capitalization convention presented above. 41

7. 2 .2 .1 .2 Specification of fully qualified names 1

Although this standard does not require such references, there may be times in documenting a particular 2

data model when the modeler will need to refer to a particular attribute of a particular class and need to 3

distinguish this from an attribute of a different class that has the same attribute name. In that instance, 4

the qualified name of the attribute shall be expressed by concatenating the NameString names of the class 5

name and attribute name, in that sequence, using the dot character (.) as a separator. In this terminology, 6

the qualified name of the date and time for a lab procedure in the Sample Data Model (Annex C) would be 7

"Lab_Procedure.date_time". 8

If a modeler needs to distinguish between elements drawn from more than one data model, then the model 9

name must also be included in the qualified name with the element concatenated to it. If a unique model 10

identifier has been assigned to the model, this identifier may be used as the fully qualified name of the 11

model. If a unique identifier has not been assigned, then the fully qualified model name shall be the 12

concatenation in the following sequence of: the Model.developing_organization_identifier; the 13

Model.name; the Model.version_number expressed as "Vn-m", where ’n’ is the version number and ’m’ is 14

the release number; and the Model.effective_date expressed in the standard Date datatype 15

(CCYYMMDD). The dot character (.) shall be used as a separator in this concatenation. 16

For example, the version of the Sample Data Model provided in annex C has a fully qualified name of: 17

"IEEE.Sample_Data_Model.V1-0.19940425" and the fully qualified name of the date and time for a lab 18

procedure in that model would be "IEEE.Sample_Data_Model.V1-0.19940425.Lab_Procedure.date_time". 19

If the same model had been assigned the identifier "IEEE_SMP_0001" then the same element could be 20

referred to as "IEEE_SMP_0001.Lab_procedure.date_time". 21

7. 2 .2 .2 Representation of unique identifiers 22

Various data model elements in the Use model and Interaction model are required to have identifiers that 23

are unique throughout the model, as specified in subsequent clauses. These elements will be specified as 24

being represented by an IdentifierString. 25

An IdentifierString is a string that contains no embedded spaces and that is built from a limited character 26

set. The IdentifierString may include any number of the following characters: upper or lower case 27

alphabetic characters (A-Z and a-z); the digits (0-9); the dot character (.); the hyphen character (-); and 28

the underscore character (_). These characters may be in any order, except that the first character of the 29

IdentifierString shall be either a digit or an upper case alphabetic character. 30

Note: Because the dot character (.) is an allowed member of an IdentifierString, the IdentifierString cannot be used in 31

defining fully qualified names for elements, as discussed in clause 6.2.1.2. However, each of the elements that uses 32

an IdentifierString also has another unique identifier that can be used in building fully qualified names. 33

7. 2 .2 .3 Representation of descriptive text 34

In most instances, the information to be kept about model components, as specified in Clause 5, includes 35

provision for a textual description of the component. Initial efforts to document data models using this 36

draft standard have revealed the need to structure these descriptions in order to provide for cross reference 37

to particular standards, identification of open issues, explanation of modeling rationale, etc. 38

Descriptions of model components shall be of type DescriptiveText, as specified in this sub-clause. 39

7. 2 .2 .3 .1 Descriptive text components 40

In order to accommodate these requirements without extending the number of components to be specified, 41

this standard provides for the representation of up to five different components within each description. 42

The basic description component is contained in the first paragraph(s) of the descriptive text. The 43

remaining components, if they are included, are identified by the appearance of a reserved keyword at the 44

beginning of the paragraphs. The following table lists the key words that are used to introduce each 45

component, and the rules governing the content and frequency of occurrence of each component. 46

Component Key word Purpose

Basic description The basic description component is made up one or more paragraphs which

serve the primary purpose of describing the data model component in

question. The basic description has no keyword; shall be the first

paragraphs in the DescriptiveText; and includes all paragraphs up to the

first occurrence of a paragraph that starts with one of the key words

specified in this table. Paragraphs that are part of the basic description shall

not begin with any of the four reserved keywords specified in this table. The

basic description component may not be repeated within a DescriptiveText.

Standards reference StdRef The standards reference component provides a vehicle by which individual

SDOs may reference data model components to particular elements of their

standards. Each standards reference component shall be a single paragraph

that begins with the keyword "StdRef." There is no restriction on what may

follow this key-word. Thus the SDOs can extend this component with their

own reserved words in order to define sub-components. A DescriptiveText

may include multiple standards reference components.

Modeling rationale Rationale: This component is designed to allow the data modeler to document the

rationale or justification for the specification of a particular data model

component. This rationale may occupy one or more paragraphs in the

DescriptiveText. The first paragraph of the modeling rationale component

shall begin with the keyword "Rationale:". Subsequent paragraphs of the

modeling rationale component, if any, shall not begin with any of the four

reserved keywords specified in this table. Only one modeling rationale

component should appear in each DescriptiveText.

Open issue OpenIssue: This component of the DescriptiveText is intended to allow the data

modelers to identify and discuss any open issues that remain to be resolved

with respect to the model component being described. This issue statement

may occupy one or more paragraphs in the DescriptiveText. The first

paragraph of an open issue component shall begin with the keyword

"OpenIssue:". Subsequent paragraphs of each open issue component, if any,

shall not begin with any of the four reserved keywords specified in this table.

There may be multiple open issue components in a DescriptiveText.

Scenario reference Scenario: This component permits the data modeler to link a data model component to

a specific Scenario in the same data model. This component shall be a

single paragraph that opens with the keyword "Scenario:". Following the

keyword, the component shall be made up of a comma-delimited list of the

scenario identification numbers for the scenarios in which the element is

discussed. There shall be no more than one scenario reference component in

each DescriptiveText.

NOTE - The key-word "StdRef" does not include a colon as do the other key-words. This is done because it is 1

expected that each SDO will extend this keyword with its own sets of keywords, and that these extensions will 2

include a colon. An example from HL7 are the reference key phrases "StdRef HL7 Table:" and "StdRef HL7 3

Segment:" 4

7. 2 .2 .3 .2 HL7 standards reference types 5

HL7 has extended the standards reference component of the DescriptiveText discussed in the preceding 6

sub-clause. The HL7 reference components, key words, and descriptions are in the following table. 7

Component Key word Purpose

Reference StdRef HL7 Ref: Identifies the Version of the HL7 standard in which this component

first appeared or was first modeled.

Segment StdRef HL7 Seg: Identifies the V2.x Segment from which the component was

derived.

Element StdRef HL7 El: Identifies the V2.x Data Element from which the component was

derived.

Table StdRef HL7 Table: Identifies the V2.x Table from which the component was derived.

Technical committee StdRef HL7 TC: Identifies the HL7 Technical Committees and SIGS whose PIMs

include the identified component.

1

7. 2 .2 .3 .3 Deprecated usage 2

It is intended that there be few restrictions on what a data modeler may enter in descriptive fields. In 3

order that the expression of these models can be automatically parsed, however, there are a few 4

restrictions that should be observed in writing descriptions. These restrictions are: 5

a) The following special characters should not be used in descriptions: left curly bracket ({), right curly 6

bracket (}), and vertical bar (|) . 7

b) The character combination of a colon surrounded by spaces (’ : ’) should not be used in descriptions. 8

c) The reserved words CONDITIONAL, MANDATORY, OPT, OPTIONAL, and REQUIRED 9

expressed in all capital letters should not be used in descriptions. 10

d) The special ’standard phrases’ specified as part of the line patterns in the literary expression 11

should not be used in descriptions. 12

7. 2 .2 .4 Representation of cardinality and datatype elements 13

7. 2 .2 .4 .1 Representation of connection cardinality 14

A set of values and value ranges including the minimum and maximum occurrence are required for 15

instance connections and whole/part relations in the meta-model. A CardinalityString shall be used to 16

represent this set in both the literary and graphical expressions of the model. The CardinalityString is a 17

constrained string. It is built according to the following rules: 18

6.2.3.1.1 A CardinalityString shall have at least a minimum and a maximum value. 19

6.2.3.1.2 A CardinalityString may also include ranges or individual values to define a set. 20

6.2.3.1.3 A CardinalityString may also include an open ended range at the upper end. 21

6.2.3.1.4 A CardinalityString shall be expressed as a series of one or more elements enclosed in 22

parentheses. 23

6.2.3.1.5 The elements in the series making up a CardinalityString shall be separated by a comma (,). 24

6.2.3.1.6 The elements making up a CardinalityString shall be either a range, zero, a positive integer, 25

or the letters "m" or "n". 26

6.2.3.1.7 A range element in a CardinalityString shall be represented by a pair of periods (..) 27

separating a lower value that must be an integer and an upper value that may either be an 28

integer or the letter "m" or the letter "n". The range includes both its upper and lower values. 29

6.2.3.1.8 If the letter "m" (preferred) or "n" appears in a CardinalityString, there must be only a single 30

occurrence, and that occurrence shall represent the set of all positive integers that are greater 31

than the largest of the other integers in the same CardinalityString. 32

6.2.3.1.9 The minimum value for the cardinality shall be the smallest integer in the CardinalityString. 33

6.2.3.1.10 The maximum value for the cardinality shall be the largest integer in the CardinalityString, 34

and must be greater than zero. 35

6.2.3.1.11 The elements making up a CardinalityString should be ordered in ascending order, but are 36

not required to be. 37

7. 2 .2 .4 .2 Representation of data element length 38

A representation of the maximum length of the basic datatypes String and Integer, and a representation of 39

the maximum number of elements in a List are required as part of the datatype specification for attributes. 40

The LengthString shall be used in these cases. The LengthString is a constrained String. It is built 41

according to the pattern "(x)". The element, "x", shall be either a positive integer or the character ’m.’ 42

This value expresses the maximum length of the component, or the maximum number of elements in a 43

List. If an integer is used, it is the maximum. If the character ’m’ is used it represents an indeterminate 44

maximum. If the LengthString is omitted at any place, the default value shall be "(m)". 45

7. 2 .2 .4 .3 Representation of precision 1

A representation of precision expressed as the number of digits required to the right of a decimal point is 2

part of the specification of the Real datatype. The RealString shall be used in these cases. The RealString 3

is a constrained String. It is built according to the pattern "(x.s)". The first element (’x’) shall be either a 4

positive integer or the character ’m.’ This value expresses the maximum length of the number. If an 5

integer is used, it is the maximum. If the character ’m’ is used, it represents an indeterminate maximum. 6

The second element in the pattern (’s’) shall be a positive integer specifying the minimum number of digits 7

to the right of the decimal point in the real number. 8

7. 2 .2 .4 .4 DatatypeString entries for attributes 9

In the literary and graphical expression for data models, it is necessary to specify the datatype for each 10

attribute in the data model. This specification is represented by a constrained String known as a 11

DatatypeString. The rules for constructing this string follow. 12

7. 2 .2 .4 .4 .1 Optionality indicator 13

The first component in a DatatypeString is a field that indicates whether the DatatypeString is optional, 14

required, or conditional. This component itself is optional. The values that may be assigned to this 15

component are: ’OPTIONAL’, ’OPT’, and ’?’ (meaning the component is optional); ’REQUIRED’, 16

’MANDATORY’, and ’M’ (meaning the component is required); and ’CONDITIONAL’ (meaning the 17

optionality is determined by a state of the class to which the attribute belongs). 18

The presence of this first component in a DatatypeString is optional. If the component is omitted, the 19

default assumption shall be that the attribute or attribute part being specified is required. If this 20

component of the DatatypeString is present, it shall be separated from the remainder of the DatatypeString 21

by a space. 22

7. 2 .2 .4 .4 .2 Datatype name and modifiers 23

The second component of the DatatypeString shall be the name of a particular datatype including, where 24

appropriate, the LengthString or RealString for that datatype. Allowable datatype names are the names of 25

any datatypes that are defined within the model; the names of datatypes defined in other models; the 26

names of the Basic types; and the datatype name List. Thus, the datatype name and modifier must come 27

from the following list: 28

a) Datatype.name :: The name of a datatype defined within the model being expressed, or the fully 29

qualified name of a datatype defined in some external model. In the latter case, the name is the 30

concatenation of the fully qualified model name of the source model and the datatype name, as 31

specified above. 32

b) A name of a Basic datatype which shall be one of the following: 33

1) Boolean :: The name of the Boolean Basic datatype. 34

2) Real (x.s) :: The name of the real Basic datatype combined with the RealString that 35

represents the length and precision of that real number. 36

3) Integer (x) :: The name of the integer Basic datatype combined with the LengthString that 37

represents the length of the integer. The LengthString may be omitted in which case the 38

default value "(m)" will be assumed. 39

4) String (x) :: The name of the string Basic datatype combined with the LengthString that 40

represents the length of the string. The LengthString may be omitted in which case the 41

default value "(m)" will be assumed. 42

c) List (x) of: :: The name of the list datatype including the LengthString that represents the maximum 43

number of occurrences within that list. The LengthString may be omitted in which case the default 44

value "(m)" will be assumed. 45

If the datatype name is List (’c’ in the list), then there shall be a third component of the DatatypeString as 46

specified in the following subclause. 47

7. 2 .2 .4 .4 .3 DatatypeString for Lists 48

If the datatype name in the second component of the DatatypeString being defined is List, then the 49

DatatypeString shall have a third component. The third component shall consist of a properly defined 50

DatatypeString that specifies the datatype of the entries in the List except that the DatatypeString 51

following a List(x) of: shall have a required optionality. This is a recursive definition. The definition 52

may recur as often as necessary but the specification "List of List of" should not be used. 53

7. 2 .2 .5 Literary expression format 1

The literary expression of a data model is a structured document that presents all of the normative and 2

informative information that is contained in the model. The document is built in outline form and 3

includes four major sections. Each of the sections contains one or more subsections that may, in turn, be 4

subdivided. The maximum depth of this structure is four levels, where level one is the section, level two is 5

the subsection, etc. 6

This hierarchical structure, the indented format in which it should be documented, and the rules applied 7

to each section are designed to provide a document that can be easily read and within which specific 8

information can be found rapidly. Secondarily, the specifications permit the document to be automatically 9

generated from the output of graphical modeling tools and to be parsed in order to provide source data for 10

such graphical tools and for tools that can validate and document the model. 11

7. 2 .2 .5 .1 Indentation 12

The literary document is intended to be created with simple word processing or text editing programs. 13

The document structure, which allows a reader to find specific information rapidly, is made evident 14

through indentation where each succeeding level is indented to the right of the preceding level. The 15

amount by which each succeeding level is indented should be constant, and the indentation increment 16

should be between 0.3 in and 0.7 in on a printed page. The typeface(s) used in this document shall be 10 17

(ten) point size or larger. 18

7. 2 .2 .5 .2 String separators and line spacing 19

At several places in the definition of both the literary and graphical expression for data models, this 20

standard calls for the concatenation of two or more NameStrings to form a compound expression. When 21

this is called for, any combination of one or more spaces and/or one or more colons (:) may be used as the 22

separator between each pair of NameStrings. The use of two colons surrounded by spaces ( :: ) is 23

preferred as a separator. The Sample Data Model in annex C demonstrates a selection of separators that 24

are designed to enhance readability. 25

A blank line should be used to separate individual lines and paragraphs in the literary expression. 26

7. 2 .2 .5 .3 Text attributes 27

This standard specifies no requirement for typeface, or the use of bold-face and underlined text styles. 28

However, authors are encouraged to use these attributes to enhance the legibility of the literary expression 29

when possible. One example of this usage can be seen in the literary expression for the Sample Data 30

Model contained in annex C. 31

7. 2 .2 .6 Literary expression pattern notation 32

As each section of the literary expression is specified, this standard will specify the level of indentation for 33

that section or subsection and a format by which the lines in that subsection are to be constructed. A 34

pattern is used to convey this information. The remainder of this clause specifies the notation used in the 35

patterns. 36

The pattern for a line or a set of lines in the expression contains: the indentation level, a standard phrase, 37

and the content to be placed in the line. The pattern for the beginning of a class definition section will be 38

used as an example for the discussion in this clause. The pattern is: 39

L1 Class: <Class name> 40

7. 2 .2 .6 .1 Indentation level 41

Each pattern starts with the letter "L" followed by a single digit. The digit specifies the indentation level, 42

where L0 is placed at the left margin with no indentation, L1 is indented one step, L2 is indented two 43

steps, etc. 44

7. 2 .2 .6 .2 Standard phrase 45

A standard phrase follows the indentation level in most, but not all of the patterns. Wherever a pattern is 46

used in the document, the specified standard phrase shall begin the line, except in the circumstance where 47

a pattern is used to specify a sequence of single lines. In the latter case, the standard phrase in the pattern 48

should not be used in the second and subsequent lines of the sequence. 49

These phrases are shown as underlined text in the pattern. When the phrases are used in expressing a 50

data model they may be underlined, but they are not required to be. The standard phrase for the example 51

pattern above is "Class:". 52

7. 2 .2 .6 .3 Line content 1

The third element of a pattern represents the line content that shall appear on that line. Most, but not all 2

patterns call for such values. These values may be single elements as in the class name called for in the 3

example pattern, or they may be compound values built by combining individual values according to 4

simple rules. A descriptive phrase for the line content is placed in the pattern enclosed in a pair of angled 5

brackets (< >). A precise definition for the descriptive phrase is provided in the paragraph that follows the 6

pattern. 7

7. 2 .3 Literaryexpression specification 8

The structured elements that make up the literary expression of a data model are specified in this clause. 9

The sequence and listing are very similar to that used in Clause 5. Annex C provides a proper literary 10

expression of a sample data model. Readers will find it helpful to refer to annex C for illustrations of each 11

of the specifications in the subclauses that follow. Further, the following table lists the title for each 12

subclause as a guide to finding a particular specification. 13

6.3.1 Model identification and scope section 14

6.3.1.1 Model identification 15

6.3.1.2 Scenario definitions 16

6.3.1.3 Subject area definitions 17

6.3.2 Use case model 18

6.3.2.1 Actors 19

6.3.2.2 Use cases 20

6.3.3 Interaction model 21

6.3.3.1 Trigger events 22

6.3.3.2 Interactions 23

6.3.3.3 Application profiles 24

6.3.4 Data model 25

6.3.4.1 Class summary 26

6.3.4.2 Generalization-specialization 27

6.3.4.3 Whole 28

6.3.4.4 Parts 29

6.3.4.5 Instance connections 30

6.3.4.6 Attributes 31

6.3.4.7 Unique attribute sets 32

6.3.4.8 States 33

6.3.4.9 Services 34

6.3.5 Datatype specifications 35

6.3.5.1 Enumerated datatype 36

6.3.5.2 Compound datatype 37

6.3.5.3 Constrained datatype 38

6.3.6 External references 39

6.3.6.1 Referenced classes 40

6.3.6.2 Referenced datatypes 41

7. 2 .3 .1 Model identification and scope section 42

The model identification and scope section shall be the first section of a literary expression document. 43

This section provides information about the model including supporting scenarios and subject areas, a 44

description of the model’s scope, and the organization responsible for developing the model. The pattern 45

for the first line is: 46

L0 Data model: <Model name> 47

The line content shall be name of the model expressed as a NameString. 48

7. 2 .3 .1 .1 Model identification 1

The model identification subsection shall be the first subsection under model identification and scope. It 2

provides the name of the model, the organizations responsible for developing the model, the model 3

version, and a description of the model’s scope. The pattern for the first line is: 4

L1 Identifications: <null> 5

This line has no content. It shall be followed by: 6

L2 Organization: <Developing organization name> 7

The line content shall be the name of the standards developing organization responsible for developing 8

the model. 9

L2 Version: <Version number and last modified date> 10

The line content is the version and release number of the model followed by the last modified date. The 11

version shall be expressed as "Vn-m", where ’n’ is the version number and ’m’ is the release number. The 12

last modified date which follows shall be expressed in the standard Date datatype (CCYYMMDD). A 13

space shall separate these values in the content. 14

L2 ModelID: <Assigned model identifier> 15

If a specific model identifier has been assigned by the developing organization, or some other group 16

seeking to manage multiple models, this line shall appear. The line content is the assigned model 17

identifier. 18

L2 Developedby: <Developing Committee name> 19

The line content shall be a string that contains the name and other identifiers of the committee within the 20

developing organization that developed the model. 21

L2 Description of: <Model name> 22

The name of the model shall be expressed as a NameString. 23

L3 <Model description> 24

The textual description of the intent and scope of the model shall follow and be expressed as 25

DescriptiveText. This concludes the model identification subsection. 26

7. 2 .3 .1 .2 Scenario definitions 27

The scenarios definitions subsection shall be the second subsection in the model identification and scope 28

section. The first line of this subsection shall be: 29

L1 Scenarios for: <Model name> 30

The name of the model shall be expressed as a NameString. 31

Following the opening line there shall be one sub-subsection for each scenario defined in the data model. 32

The scenarios shall be listed in the order of their Identification numbers. Each sub-subsection shall open 33

with: 34

L2 Scenario: <Scenario Identification_number and Title> 35

The line content in this pattern shall be the identification number of the scenario followed by its Title. A 36

period and a space should separate the number from the title string. 37

L3 <Scenario Content> 38

The scenario content that describes the scenario shall follow in one or more paragraphs. Note that 39

scenarios may be more complex than simple text, and may include diagrams, tables, etc. The scenario 40

content concludes the sub-subsection for each scenario. 41

NOTE - In order to retain the ability to parse the literary expression, a standard separator will need to be defined to 1

surround scenario content that contains other than simple text. This specification will be added in later versions of 2

the standard. 3

L3 Class references: <Class name> 4

This line shall be repeated for each of the classes that is referenced in the scenario. The line content shall 5

be the name of the contained class as a NameString. The lines shall be listed in alphabetic order by the 6

names of the classes in the list. 7

7. 2 .3 .1 .3 Subject area definitions 8

The subject area definition subsection shall be the third subsection in the model identification and scope 9

section. The first line of this subsection shall be: 10

L1 Subject areas for: <Model name> 11

The name of the model shall be expressed as a NameString. 12

Following the opening line there shall be one sub-subsection for each subject area defined in the data 13

model. The subject areas shall be listed in alphabetic order by their names. Each sub-subsection shall open 14

with: 15

L2 Subject area: <Subject_area name> 16

The name of the subject area shall be expressed as a NameString. 17

L3 <Subject_area description> 18

The text that describes the subject area shall follow expressed as DescriptiveText. 19

L3 Parent area: <Parent_subject_area name> 20

If a parent subject area is identified for this subject area, this line shall be used with the NameString name 21

of the parent as the line content. 22

L3 Contains classes: <Class name> 23

This line shall be repeated for each of the classes that is contained in the class list for this subject area. 24

The line content shall be the name of the contained class as a NameString. The lines shall be listed in 25

alphabetic order by the names of the classes in the list. 26

7. 2 .3 .2 Use case model 27

If the model contains definitions for use cases, and actors, then the use case model definitions section shall 28

be the second section in the literary expression. It opens with: 29

L0 Use case model for: <Model name> 30

The name of the model shall be expressed as a NameString. 31

7. 2 .3 .2 .1 Actors 32

If the model includes one or more actors, this subsection shall be used. The first line of this subsection 33

shall be: 34

L1 Actors in: <Model name> 35

The name of the model shall be expressed as a NameString. Following the opening line there shall be one 36

sub-subsection for each actor in the model, listed in alphabetic order by the actor name. The sub- 37

subsection shall open with: 38

L2 Actor: <Actor name> 39

The name of the actor shall be expressed as a NameString. 40

Following the actor identification line, there will be a description sub-subsection and a use case action 41

sub-subsection for each actor. The specification for these sub-subsections are in the remainder of this 42

subclause. In this subclause the phrase "subject actor" will be used to refer to the actor being defined. 43

L3 Description of: <Actor name> 1

If a description is provided for the subject actor, this line shall be used. The line content is the name of 2

the subject actor expressed as a NameString. It shall be followed by: 3

L4 < Actor description> 4

The line content is the text that describes the subject actor expressed as DescriptiveText. 5

If the subject actor has an action in one or more use cases in an action relationship, the following two 6

lines shall be listed for each of the use cases. The order of listing shall be the identifier sequence of the 7

use cases. 8

L3 Takes action in: <Use case identifier: Use case name> 9

The line content of the first of the pair of lines shall be a compound built of two components. The first 10

component shall be the use case identifier, expressed as an IdentifierString. Following a separator, the 11

second component shall be the NameString that expresses the use case name. If there is a description for 12

the action relationship identified on the first line, then it shall be followed by the second line: 13

L4 <Action description> 14

The line content shall be the text of the description for the Action association expressed as 15

DescriptiveText. 16

7. 2 .3 .2 .2 Use cases 17

If the model includes one or more use cases, this subsection shall be used. The first line of this subsection 18

shall be: 19

L1 Use cases in: <Model name> 20

The name of the model shall be expressed as a NameString. Following the opening line there shall be one 21

sub-subsection for each use case in the model, listed in order of the use case identifier. The sub-subsection 22

shall open with: 23

L2 Use case: <Use case identifier: Use case name> 24

The line content shall be a compound built of two components. The first component shall be the use case 25

identifier. Following a separator, the second component shall be the NameString that expresses the use 26

case name. 27

Following the use case identification line, there will be a description subsection, a heritage subsection and 28

an action subsection for each use case. The specification for these sub-subsections are in the remainder of 29

this subclause. In this subclause the phrase "subject use case" will be used to refer to the use case being 30

defined. 31

L3 Description of: <Use case name> 32

If a description is provided for the subject use case, this line shall be used. The line content is the name of 33

the subject use case expressed as a NameString. It shall be followed by: 34

L4 <Use case description> 35

The line content is the text that describes the subject use case expressed as DescriptiveText. 36

If the subject use case is a child of one or more other (parent) use cases, the following line shall be used: 37

L3 Is child of : <Parent use case identifier: Parent use case name> 38

This line shall be repeated once for each defined parent of the subject use case. The line content 39

shall be a compound built of two components. The first component shall be the use case identifier, 40

expressed as an IdentifierString. Following a separator, the second component shall be the 41

NameString that expresses the use case name. The order of listing shall be the numeric order of the 42

parent use case identifiers. 43

If the subject use case is a parent to one or more other (child) use cases, the following line shall be used: 44

L3 Is parent to : <Child use case identifier: Child use case name> 1

This line shall be repeated once for each defined child of the subject use case. The line content shall 2

be a compound built of two components. The first component shall be the use case identifier, 3

expressed as an IdentifierString. Following a separator, the second component shall be the 4

NameString that expresses the use case name. The order of listing shall be the numeric order of the 5

child use case identifiers. 6

If the subject use cases has one or more actions, the following line shall be used: 7

L3 Involves actions by : <Actor name> 8

This line shall be repeated once for each defined actor that takes an action in the subject use case. 9

The line content shall be the NameString that is the name of the actor. The order of listing shall be 10

the alphabetic order of the Actor names. 11

If the subject use cases has derived trigger events, the following line may be used to list the events that are 12

derived: 13

L3 Derives events: <Trigger event identifier: Trigger event name> 14

The order of listing shall be the sequence of the trigger event identifiers. The line content shall be a 15

compound built of two components. The first component shall be the trigger event identifier, 16

expressed as an IdentifierString. Following a separator, the second component shall be the 17

NameString that expresses the trigger event name. 18

7. 2 .3 .3 Interaction model 19

If the model contains definitions for trigger events, application profiles and or interactions, then the 20

interaction model definitions section shall be the third section in the literary expression. It opens with: 21

L0 Interaction model for: <Model name> 22

The name of the model shall be expressed as a NameString. 23

7. 2 .3 .3 .1 Trigger events 24

If the model includes one or more trigger events, this subsection shall be used. The first line of this 25

subsection shall be: 26

L1 Trigger events in: <Model name> 27

The name of the model shall be expressed as a NameString. Following the opening line there shall be one 28

sub-subsection for each trigger event in the model, listed in alphabetic order by the trigger event name. 29

The sub-subsection shall open with: 30

L2 Trigger event: <Trigger event identifier: Trigger event name> 31

The line content shall be a compound built of two components. The first component shall be the trigger 32

event identifier, expressed as an IdentifierString. Following a separator, the second component shall be 33

the NameString that expresses the trigger event name. 34

In the remainder of this subclause the phrase "subject trigger event" will be used to refer to the trigger 35

event being defined. The identification line shall be followed the following line: 36

L3 Derives from: <Use case identifier: Use case name> 37

The line identifies the use cases from which the subject trigger event derives. The line content shall be a 38

compound built of two components. The first component shall be the use case identifier, expressed as an 39

IdentifierString. Following a separator, the second component shall be the NameString that expresses the 40

use case name. This line shall be repeated once for every use case from which the subject trigger event 41

derives, listed in order of the use case identifiers. 42

If a description is provided for the subject trigger event, the following two lines shall be used: 1

L3 Description of: <Trigger event name> 2

The line content is the name of the subject trigger event expressed as a NameString. It shall be followed 3

by: 4

L4 <Trigger event description> 5

The line content is the text that describes the subject trigger event expressed as DescriptiveText. 6

If a type is defined for the subject trigger event, the following two lines shall be used: 7

L3 Event type: <Trigger event type> 8

The line content shall be the text string that defines the type of the subject trigger event. 9

If a dependency is defined for the subject trigger event, the following two lines shall be used: 10

L3 Dependencyof: <Trigger event name> 11

The line content is the name of the subject trigger event expressed as a NameString. It shall be followed 12

by: 13

L4 <Trigger event dependency> 14

The line content is the text that defines the dependency of the subject trigger event expressed as 15

DescriptiveText. 16

7. 2 .3 .3 .2 Interactions 17

If the model contains one or more interactions, this subsection shall be used. The first line of this 18

subsection shall be: 19

L1 Interactions in: <Model name> 20

The name of the model shall be expressed as a NameString. Following the opening line there shall be one 21

sub-subsection for each interaction in the model. The interaction sub-subsection may include up to seven 22

entries for each interaction. These entries provide the identification of the interaction, its initiating 23

trigger event, the message to be sent, the interaction description, the sending and receiving application 24

profiles, and the receiver responsibilities. The order of listing interactions shall be sequence of the 25

interaction identifiers. The seven entries for each interaction are specified by the next seven line patterns. 26

The first entry shall be: 27

L2 Interaction : <Interaction identifier> 28

The line content is the interaction identifier expressed as an IdentifierString. This line shall be followed 29

by the second of the seven interaction entries: 30

L3 Initiated by: <Trigger event identifier: Trigger event name> 31

The line identifies the trigger event that initiates or triggers the interaction. The line content shall be a 32

compound built of two components. The first component shall be the trigger event identifier, expressed as 33

an IdentifierString. Following a separator, the second component shall be the NameString that expresses 34

the trigger event name. This line shall be followed by the fourth of the seven interaction entries: 35

L3 Sender: <Application profile identifier: Application profile name> 36

The line identifies the application profile that is sends or initiates the interaction. The line content shall 37

be a compound built of two components. The first component shall be the application profile identifier, 38

expressed as an IdentifierString. Following a separator, the second component shall be the NameString 39

that expresses the application profile name. This line shall be followed by the fifth of the seven 40

interaction entries: 41

L3 Receiver: <Application profile identifier: Application profile name> 42

The line identifies the application profile that is the receiver of the interaction. The line content shall be a 43

compound built of two components. The first component shall be the application profile identifier, 44 expressed as an IdentifierString. Following a separator, the second component shall be the NameString 1

that expresses the application profile name. 2

If a description is provided for the interaction, the sixth of the seven interaction entries shall occur: 3

L3 Description: <Interaction description> 4

The line content is the description of the interaction expressed as DescriptiveText. If a receiver 5

responsibility is provided for the interaction, the seventh and final interaction entry shall occur: 6

L3 Receiver responsibility: <Receiver responsibility description> 7

The line content is the receiver responsibility for the interaction expressed as DescriptiveText. This is the 8

last of the entries that make up an interaction sub-subsection of a literary expression. 9

7. 2 .3 .3 .3 Application profiles 10

If the model includes one or more application profiles, this subsection shall be used. The first line of this 11

subsection shall be: 12

L1 Application profiles in: <Model name> 13

The name of the model shall be expressed as a NameString. Following the opening line there shall be one 14

sub-subsection for each application profile in the model, listed in the order of the application profile 15

identifier. The sub-subsection shall open with: 16

L2 Application profile: <Application profile identifier: Application profile name> 17

The line content shall be a compound built of two components. The first component shall be the 18

application profile identifier, expressed as an IdentifierString. Following a separator, the second 19

component shall be the NameString that expresses the application profile name. In the remainder of this 20

subclause the phrase "subject application profile" will be used to refer to the application profile being 21

defined. If a description is provided for the subject application profile, the following two lines shall be 22

used: 23

L3 Description of: <Application profile name> 24

The line content is the name of the subject application profile expressed as a NameString. It shall be 25

followed by: 26

L4 <Application profile description> 27

The line content is the text that describes the subject application profile expressed as DescriptiveText. 28

If the subject application profile is a component of one or more composite application profiles, the 29

following line shall be used: 30

L3 Is component of: <Composite application profile identifier: Composite application profile 31

name> 32

The line shall be repeated once for each composite application profile of which the subject application 33

profile is a component. The line content shall be a compound built of two elements. The first element 34

shall be the composite application profile identifier, expressed as an IdentifierString. Following a 35

separator, the second element shall be the NameString that expresses the composite application profile 36

name. The order of listing shall be the order of the composite application profile identifiers. 37

If the subject application profile is a composed of one or more component application profiles, the 38

following line shall be used: 39

L3 Is composed of: <Component application profile identifier: Component application profile 40

name> 41

The line shall be repeated once for each component of which the subject application profile is composed. 42

The line content shall be a compound built of two elements. The first element shall be the component 43

application profile identifier, expressed as an IdentifierString. Following a separator, the second element 44

shall be the NameString that expresses the component application profile name. The order of listing shall 45

be the order of the component application profile identifiers. 46

The following lines may be used to show the interactions for which the subject application profile is a 1

sender and receiver. This listing should be reserved for leaf level profiles, application profiles that have 2

no components. If either of the following lines is used, both shall be used in order that the full 3

responsibilities of the profile are expressed. The first of the optional profile responsibility lines shall be: 4

L3 Sends interactions: <Interaction identifier> 5

The line shall be repeated once for each interaction that the subject application profile sends. The line 6

content shall be the identifier of the sent interaction, expressed as an IdentifierString. The order shall be 7

the sequence of the interaction identifiers. These lines shall be followed by the second of the optional 8

profile responsibility lines: 9

L3 Receives interactions: <Interaction identifier> 10

The line shall be repeated once for each interaction that the subject application profile sends. The line 11

content shall be the identifier of the sent interaction, expressed as an IdentifierString. The order shall be 12

the sequence of the interaction identifiers. 13

7. 2 .3 .4 Data model 14

The data model class definitions section shall be the fourth section in the literary expression. It opens 15

with: 16

L0 Classes in: <Model name> 17

The name of the model shall be expressed as a NameString. 18

Following the opening line there shall be one subsection for each class defined in this data model. The 19

subsection for each class shall occur in alphabetic order by the class name. Each subsection shall open 20

with: 21

L1 Class: <Class name> 22

The name of the class shall be expressed as a NameString. 23

Following the class identification line, the subsection for each class is further broken down into sub- 24

subsections. Not all of these sub-subsections will be present for each class in the model. The specification 25

for each of these sub-subsections along with the rules that determine when they are required are given in 26

the next eight subclauses. Throughout these subclauses the phrase "subject class" will be used to refer to 27

the class being defined. 28

7. 2 .3 .4 .1 Class summary 29

The sub-subsection for class summary shall be part of each class definition. The first pattern in this sub- 30

subsection is: 31

L2 Primary model: <Parent model and class name> 32

This line shall be used only if the subject class has its primary definition in a model other than the one 33

being documented. The line content shall be the fully qualified name of the class as it is known in the 34

parent model. The class name in the model being documented should be the same as that used in the 35

parent model, but the two names are not required to be the same. Authors may choose to copy the class 36

definition from the parent model in order to present a complete expression of the model, but are not 37

required to do so. All references to classes in other models are also expressed in a separate section. 38

L2 In Subject area: <Primary_subject_area name> 39

If the subject class is in one or more subject areas, then one of those subject areas shall be the primary 40

subject area for the subject class, and this line shall be used. It contains the NameString that is the name 41

of the primary subject area for the subject class. 42

L2 Is Abstract class <null> 43

If the subject class is an abstract class, this line shall be used. There is no other line content. 44

L2 Specialization of: <Generalized Class name> 1

If the subject class is a specialization of another class, this line shall be used. The line content is the name 2

of the parent class expressed as a NameString. 3

L2 Generalization of: <Specialized class name> 4

If the subject class is a generalization of one or more specialized classes in a generalization-specialization 5

relationship, this line shall be listed once for each of the specialized classes. The order of listing should 6

be the alphabetic sequence of the specialized class names. The line content shall be the NameString that 7

expresses the specialized class name. 8

Note - The following three elements of the class summary subsection are indicated as optional. In aggregate, they 9

complete the thumb-nail view of the class being described, and thus their inclusion is encouraged. They are, 10

however, redundant in that the same information content is included in subsequent required elements of the 11

expression. Thus, their omission would not lead to incomplete specification of the model being expressed. 12

L2 Is part of: <Whole class name> 13

If the subject class is a part of another class in the model, this line may be used and the line content shall 14

be the NameString that is the name of the other class of which the subject class is a part. 15

L2 Contains: <Part class name> 16

If the subject class has one or more part classes in a whole/part relationship, this line may be listed once 17

for each of the part classes. The order of listing shall be the alphabetic sequence of the part class names. 18

The line content shall be the NameString that expresses the part class name. 19

L2 Connected to: <Target class name> 20

If the subject class has instance connection(s) to one or more other classes in the model, this line may be 21

listed once for each instance connection. The order of listing should be the alphabetic sequence of the 22

names of the classes at the other (target) end of the instance connection. The line content shall be the 23

NameString that is the name of the class at the other (target) end of the instance connection. 24

L2 Description of: <Class name> 25

If a description is provided for the subject class, this line shall be used. The line content is the name of 26

the subject class expressed as a NameString. 27

L3 <Class description> 28

If a description is provided for the subject class, the text that describes the subject class shall follow 29

expressed as DescriptiveText. 30

There are no further elements in the class Summary sub-subsection. 31

7. 2 .3 .4 .2 Generalization-specialization 32

If the subject class participates in a generalization-specialization connection with another class, and if 33

there is a description provided for that connection, this sub-subsection shall be placed in the document 34

starting with the following line: 35

L2 Gen-Spec description for: <Class name> 36

The line content is the name of the subject class expressed as a NameString. This line shall be followed 37

by: 38

L3 <Gen-spec description> 39

The text of the description for the generalization specialization connection shall follow expressed as 40

DescriptiveText. 41

7. 2 .3 .4 .3 Whole 42

If the subject class is a part of another class, the whole sub-subsection shall be placed in the document 43

starting with the following line: 44

L2 Whole/part for: <Class name> 1

The line content is the name of the subject class expressed as a NameString. This line shall be followed 2

by two more lines to describe the relationship: 3

L3 < Part to whole reference phrase (1,1) :: Whole class name :: 4

Whole to part reference phrase and cardinality> 5

The line content shall be a compound built of five components. The first component shall be the reference 6

phrase from the perspective of the part class, if such a phrase has been defined. Otherwise, the default 7

reference phase "is_part_of" shall be used. Following a space as the separator, the second component shall 8

be the default cardinality for the whole "(1,1)". Following a separator, the third component shall be the 9

NameString that is the name of the class of which the subject class is a part. Following a separator, the 10

fourth component shall be the inverse phrase from the perspective of the whole class, if such has been 11

defined. Otherwise, the default phrase "contains" shall be used. Following a space as the separator, the 12

fifth component shall be the cardinality of the part relationship expressed as a CardinalityString. 13

L4 <Whole/part description> 14

If a description is provided for the whole/part relationship, the text of the whole/part description shall 15

follow expressed as DescriptiveText. 16

7. 2 .3 .4 .4 Parts 17

If the subject class is a whole (composite) element in a whole/part relationship, the parts sub-subsection 18

shall be placed in the document starting with the following line: 19

L2 Whole/part for: <Class name> 20

The line content is the name of the subject class expressed as a NameString. Following this opening line, 21

the parts sub-subsection shall include a pair of entries for each of the classes that are parts of the subject 22

class. The order of listing shall be the alphabetic sequence of the part class names. The pair of entries are 23

specified by the next two line patterns. 24

L3 < Whole to part reference phrase and cardinality :: Part class name :: 25

Part to whole reference phrase (1,1)> 26

The line content shall be a compound built of five components. The first component shall be the reference 27

phrase from the perspective of the whole class, if such a phrase has been defined. Otherwise, the default 28

reference phase "contains" shall be used. Following a space as the separator, the second component shall 29

be the cardinality of the part relationship expressed as a CardinalityString. Following a separator, the 30

third component shall be the NameString that is the name of the class for which the subject class is a 31

whole. Following a separator, the fourth component shall be the inverse phrase from the perspective of the 32

part class, if such has been defined. Otherwise, the default phrase "is_part_of" shall be used. Following a 33

space as the separator, the fifth component shall be the default cardinality for the whole "(1,1)". 34

L4 <Whole/part descrip tion> 35

If a description is provided for the whole/part relationship specified in the preceding line, the text of the 36

description shall follow expressed as DescriptiveText. The description is the second of the two line 37

patterns that are used for each part in the subject class. 38

7. 2 .3 .4 .5 Instance connections 39

If the subject class partakes in one or more instance connections, this sub-section shall appear and shall 40

begin with: 41

L2 Connections for: <Class name> 42

The line content is the name of the subject class expressed as a NameString. Following this opening line, 43

the connections sub-subsection shall include a pair of entries for each of the instance connections in which 44

the subject class participates. The order of listing shall be the alphabetic sequence of the target class 45

names. The pair of entries for each connection are specified by the next two line patterns. 46

L3 < Reference phrase and cardinality :: Target class name :: Inverse phrase and cardinality> 1

The line content shall be a compound built of five components. The "target class" is the class to which the 2

subject class is connected. The first component shall be the reference phase for the instance connection 3

when read from the subject class to the target class. Following a space as the separator, the second 4

component shall be the cardinality for the target class in this connection expressed as a CardinalityString. 5

Following a separator, the third component shall be the NameString that is the name of the target class. 6

Following a separator, the fourth component shall be the inverse phrase used to describe the returning 7

connection from the target class to the subject class. Following a space as the separator, the fifth 8

component shall be the cardinality of the subject class in this connection expressed as a CardinalityString. 9

Note that this phrase is designed to be read in a circular fashion starting and ending with the name of the 10

subject class which is contained on the preceding line. This will result in a crude sentence of the form 11

"Subject_class connects_to (1,m) :: Target_class :: connects_back_to (1,1) Subject_class". A similar 12

phrase construct is used in the graphical expression. 13

L4 <Instance connection description> 14

If a description is provided for the instance connection, the text of that description shall follow expressed 15

as DescriptiveText. The description is the second of the two line patterns that are used for each instance 16

connection in the subject class. 17

7. 2 .3 .4 .6 Attributes 18

If the subject class contains one or more attributes, this sub-subsection shall be used, and it shall start 19

with: 20

L2 Attributes of: <Class name> 21

The line content is the name of the subject class expressed as a NameString. Following this opening line, 22

the attributes sub-subsection shall include a pair of entries for each attribute. The order of listing shall be 23

alphabetic sequence of the attribute names. The pair of entries are specified by the next two line patterns. 24

L3 <name/DatatypeString> 25

The line content is a compound string that combines the name of the attribute and the DatatypeString that 26

is the domain specification. The first element in the compound string shall be the attribute name 27

expressed as a NameString. This shall be followed by a separator. The second element shall be the 28

DatatypeString that is the domain specification. 29

L4 <Attribute description> 30

If a description is provided for the attribute, the text of the description shall follow expressed as 31

DescriptiveText. The description is the second of the two line patterns that are used for each attribute in 32

the subject class. 33

7. 2 .3 .4 .7 Unique attribute sets 34

If the subject class contains the specification for one or more unique attribute sets, this sub-subsection 35

shall appear, and it shall start with: 36

L2 Unique attribute sets for: <Class name> 37

The line content is the name of the subject class expressed as a NameString. Following this opening line, 38

each attribute set in the subject class will be expressed with its identification number and the list of 39

attributes within the set. The order of listing shall be the numeric sequence of the attribute set 40

identification numbers. The expression of the entries is specified by the following two patterns. 41

L3 Unique set: <Attribute_set ID> 42

The line content is the integer that is the identification number for the set. 43

L4 <Attribute name> 44

One line containing the NameString for an attribute name shall be listed for each attribute in the set. The 45

order of listing shall be the alphabetic order of the attribute names. 46

7. 2 .3 .4 .8 States 1

If one or more states are defined for the subject class, the states sub-subsection shall be placed in the 2

document starting with the following line: 3

L2 States for: <Class name> 4

The line content is the name of the subject class expressed as a NameString. Following the opening line, 5

the states sub-subsection shall consist of an entry for each of the states listed in any order. Each state entry 6

will be built from the following four patterns: 7

L3 State: <State name> 8

The line content shall be the NameString that is the state name. 9

L4 <State description> 10

If a description is provided for this state, the text of that description shall follow expressed as 11

DescriptiveText. 12

L4 Predicate: <Predicate text> 13

The text that is the predicate for the state shall be line content. 14

L4 Condition on: <Attribute name : ConditionString> 15

If conditions (limitations) on attributes of the subject class are defined for the state, this line shall be 16

repeated once for each attribute condition, listed in alphabetic sequence by the names of the conditioned 17

attributes. The line content shall be the NameString that expresses the attribute name followed by the 18

ConditionString that represents the attribute condition. 19

NOTES 20

1 - The JWG -CDM acknowledges that semantics by which the attribute condition should be expressed are needed 21

and have not been defined. This issue will be deferred for resolution in later versions of the standard. 22

2 - In subsequent versions, the JWG-CDM will introduce condition statements for instance connections. These will 23

be similar to the conditions on attributes above. 24

3 - The JWG -CDM consider ed the specification of state transition tables as part of this standard. This specification 25

was not sufficiently developed and tested to include in the normative material of this version of the standard. A 26

preliminary recommendation for this representation is included in annex B. 27

7. 2 .3 .4 .9 Services 28

If one or more services are defined for the subject class, the services sub-subsection shall be placed in the 29

document starting with the following line: 30

L2 Services for: <Class name> 31

The line content is the name of the subject class expressed as a NameString. Following the opening line, 32

the services sub-subsection shall consist of an entry for each of the services listed in alphabetic sequence 33

by the service name. Each service entry will be built from the following three patterns: 34

L3 Service: <Service name> 35

The line content shall be the name of the service expressed as a NameString. 36

L4 <Service description> 37

If a description is provided for the service, the text of that description shall follow expressed as 38

DescriptiveText. 39

L4 Affected attribute: <Attribute name> 40

This line shall be repeated once for each affected attribute, and the attributes shall be listed in alphabetic 41

order by their names. The line content is the NameString that is the name of the affected attribute. 42

L4 Affectedconnection: <Subject Class :: reference phrase :: Target class> 1

This line shall be repeated once for each affected instance connection. The listing order is alphabetic by 2

target class. The line content shall be built of three components. The "target class" is the class to which 3

the subject class is connected. The first component shall be the NameString name of the subject class. 4

Following a separator, the second component shall be the reference phase for the affected connection 5

when read from the subject class to the target class. Following a separator, the third component shall be 6

the NameString that is the name of the target class. 7

L4 Accessed attribute: <Class and Attribute name> 8

This line provides the references to any attributes whose values are accessed by the service in order to 9

complete the service’s activity. This line shall be repeated once for each accessed attribute. Since these 10

attributes will not usually be in the subject class, the line content shall be the qualified name of the 11

attribute that combines the name of the attribute with the name of its class. The attributes shall be listed 12

in alphabetic order by their qualified names. 13

7. 2 .3 .5 Datatype specifications 14

The datatype definitions section shall be the fifth section in the document. It opens with: 15

L0 Defined datatypes in: <Model name> 16

The name of the model shall be expressed as a NameString. 17

Following the opening line there shall be one subsection for each datatype defined in the data model. 18

Although Clause 5 describes several kinds of datatypes that may be used in specifying attributes, not all of 19

these kinds of datatypes need to be formally defined in this section. Specifically, the primitive datatypes 20

(Boolean, Real, Integer, and String) and the List datatype are specified directly with the attributes in 21

question and need no further definition here. Thus the kinds of datatypes that must be defined in this 22

section of the literary expression are Enumerated, Compound, and Constrained datatypes. 23

The subsection for each datatype shall occur in alphabetic order by the datatype name. Each subsection 24

shall open with: 25

L1 Datatype: <Datatype name> 26

The name of the datatype shall be expressed as a NameString. Throughout this subclause and its own 27

subclauses that define the patterns for the definition of a particular datatype, the phrase "subject datatype" 28

will be used to refer to the datatype being defined. 29

The first pattern in this subsection is: 30

L2 Primary model: <Parent model name> 31

This line shall be used only if the subject datatype has its primary definition in a model other than the one 32

being documented. The line content shall be the fully qualified name of the datatype as it is known in the 33

parent model. The datatype name in the model being documented should be the same as that used in the 34

parent model, but the two names are not required to be the same. Authors may choose to copy the 35

datatype definition from the parent model in order to present a complete expression of the model, but are 36

not required to do so. All references to datatypes in other models are also expressed in a separate section. 37

The next line of the subsection shall be: 38

L2 Maintained by: <Maintaining organization / last modified date> 39

The line content shall be the maintaining organization name for the subject datatype followed by the last 40

modified date of the definition expressed as a Date. 41

L3 <Datatype description> 42

If a description is provided for the subject datatype, the text that describes the subject datatype shall follow 43

expressed as DescriptiveText. 44

The remaining elements in the datatype definition subsection are dependent upon the kind of datatype 45

being defined. Each of the following three subclauses provides the specification for one of these kinds. 46

7. 2 .3 .5 .1 Enumerated datatype 1

Enumerated datatypes may either be defined within the expression of the model, or defined by reference to 2

an external publishing authority. 3

7. 2 .3 .5 .1 .1 Defined within the model 4

If the subject datatype is an enumerated datatype that is defined within the model, the next line in the 5

definition of the subject datatype shall be: 6

L2 Enumerated :: <DatatypeString> 7

The line content shall be the DatatypeString that specifies the domain for the enumerated datatype value 8

that is used to encode the subject datatype. This DatatypeString shall be further constrained in that it may 9

only contain one of the four basic types (Boolean, real, integer, or string). 10

L2 Responsible: <Responsible organization> 11

The line content is the text that identifies the organization or entity that has maintenance responsibility 12

for the value table. This may or may not be the same as the maintaining organization for this datatype 13

definition. 14

The next line in the subsection should be a table header line defined by the following pattern: 15

L2 { Value { Name } Description } <null> 16

If it is used, this line has no content. If preferred, the vertical bar character (|) may be used in place of the 17

curly brackets ({}) in the pattern above. 18

Following the opening lines, the subsection shall include an entry for each defined value specified for the 19

subject datatype being enumerated. These entries are specified by the line pattern: 20

L2 <Value/Name/Description> 21

The line content is a compound string that fully defines each enumerated datatype element. For each 22

element, it combines the value of the element, the name of the element, and the description of the element. 23

The compound string shall have three segments. A left curly bracket ({) or a vertical bar (|) shall precede 24

the first segment. The first segment shall contain the value of the element. A left curly bracket ({) or a 25

vertical bar (|) shall follow the first segment and precede the second segment. The second segment of the 26

compound string shall be either the element name, if one is provided, or one or more spaces if there is no 27

name. A right curly bracket (}) or a vertical bar (|) shall follow the second segment and precede the third 28

segment. The third segment of the compound string shall be either the element description, if one is 29

provided, or one or more spaces if there is no description. The element description may contain more 30

than one paragraph. A right curly bracket (}) or a vertical bar (|) shall follow the third segment of the 31

compound string. 32

The set of lines constitutes a table of definitions for the enumerated datatype. Authors should not mix the 33

use of vertical bars and curly brackets as separators within a single table. As can be seen in annex C, the 34

segments of these strings can be spaced so as to appear as an aligned table in the literary expression. The 35

table entry for the last element of the enumerated datatype ends the datatype definition subsection for a 36

particular enumerated datatype. 37

7. 2 .3 .5 .1 .2 Referenced to external authority 38

If the subject datatype is an enumerated datatype that is referenced rather than being defined within the 39

model, the next line in the definition of the subject datatype shall be: 40

L2 Enumerated :: <DatatypeString> 41

The line content shall be the DatatypeString that specifies the domain for the enumerated datatype value 42

that is used to encode the subject datatype. This DatatypeString shall be further constrained in that it may 43

only contain one of the four basic types (Boolean, real, integer, or string). 44

L2 Reference source: <Maintaining organization> 45

The line content is the text that identifies the organization or entity that has maintenance responsibility 46

for the value table. This may or may not be the same as the maintaining organization for this datatype 47

definition. This line shall be followed by: 48

L3 <Reference description> 1

The line content shall be an explicit reference to the enumerated table that is published or maintained 2

elsewhere. The description shall include explicit information as to which portions of the referenced table 3

correspond to the value, name and description fields that would be part of an internally defined 4

enumerated datatype. 5

7. 2 .3 .5 .2 Compound datatype 6

If the subject datatype is a compound datatype, the next line in the definition of the subject datatype shall 7

be: 8

L2 Compound datatype has parts: <null> 9

There is no line content for this line. Following this opening line, the subsection shall include a pair of 10

entries for each compound datatype component for the subject datatype. The components shall be listed 11

according to their preferred order of presentation. The pair of entries are specified by the next two line 12

patterns. 13

L3 <name/DatatypeString> 14

The line content is a compound string that combines the name of the compound datatype part and the 15

DatatypeString that is the domain specification of the part. The first element in the compound string shall 16

be the compound datatype part name expressed as a NameString. This shall be followed by a separator. 17

The second element shall be the DatatypeString that is the domain specification of the part. 18

L4 <Compound_datatype_part description> 19

If a description is provided for the compound datatype part, the text of the description shall follow 20

expressed as DescriptiveText. The description is the second of the two line patterns that are used for each 21

part in the subject datatype. 22

The line pair for the last part of the compound datatype ends the datatype definition subsection for a 23

particular compound datatype. 24

7. 2 .3 .5 .3 Constrained datatype 25

If the subject datatype is a constrained datatype, the next line in the definition of the subject datatype shall 26

be: 27

L2 Constrained :: <DatatypeString> 28

The line content shall be the DatatypeString that is the domain specification of the nominal 29

(unconstrained) attribute datatype of the subject datatype. This line shall be followed by: 30

L2 Predicate statement for: <Datatype name> 31

The line content shall be the NameString name of the subject datatype. This line shall be followed by: 32

L3 <Predicate statement> 33

The line content shall be one or more paragraphs that express the rules of constraint to be applied to the 34

subject datatype. These paragraphs end the datatype definition subsection for a particular constrained 35

datatype. 36

7. 2 .3 .6 External references 37

The external references section shall be the sixth and final section in the document. This section collects 38

all references to classes or datatypes that have their primary definition in a model other than the one being 39

documented. All external references must be listed in this section. The classes and datatypes listed here 40

may also be defined in earlier sections of the document, if desired. If they are listed there, the fully 41

qualified name of the element must also be listed with that definition. 42

The External references section opens with: 43

L0 External references for: <Model name> 44

The name of the model shall be expressed as a NameString. 45

Following the opening line there shall be one subsection for referenced classes and one for referenced 1

datatypes. 2

7. 2 .3 .6 .1 Referenced classes 3

L1 Referenced classes: <null> 4

If any external classes are referenced in the model, this line shall be used to open the referenced classes 5

subsection. There is no line content. 6

L2 <External class name :: Class name> 7

This line shall be used for each class in the model that has its primary definition in a model other than the 8

one being documented. The line content is a compound string combining the external reference with the 9

internal name of the class, if it is different. The first segment of the line content shall be the fully 10

qualified name of the class as it is known in the parent model. If a different name has been assigned to 11

the class within the model being documented, the NameString internal name shall be the second segment 12

of the line content with a separator in between. The order of listing shall be the alphabetic sequence of 13

the fully qualified external names of the classes. 14

7. 2 .3 .6 .2 Referenced datatypes 15

L1 Referenced datatypes: <null> 16

If any external datatypes are referenced in the model, this line shall be used to open the referenced 17

datatypes subsection. There is no line content. 18

L2 <External datatype name :: Da tatype name> 19

This line shall be used for each datatype in the model that has its primary definition in a model other than 20

the one being documented. The line content is a compound string combining the external reference with 21

the internal name of the datatype, if it is different. The first segment of the line content shall be the fully 22

qualified name of the datatype as it is known in the parent model. If a different name has been assigned 23

to the datatype within the model being documented, the NameString internal name shall be the second 24

segment of the line content with a separator in between. The order of listing shall be the alphabetic 25

sequence of the fully qualified external names of the datatypes. 26

7. 2 .4 Graphicalexpression specification 27

The graphical expression of a data model is the pictorial representation of the most critical elements of the 28

data model. It can express the classes in the model, the various connections between those classes, the 29

attributes of the classes, the name of the attribute datatype for each attribute, and the services for the 30

classes. It cannot, however, express the model scenarios, the unique attribute sets and states for the 31

classes, nor the specification for the named datatypes defined in the model. Moreover, the graphical 32

expression contains none of the descriptive text that may be associated with each element of the data 33

model. 34

The principle role of the graphical expression is to provide an overview of the model, to make clear the 35

important connections that exist between classes, and to provide a map by which readers can navigate 36

through the complete specification contained in the literary expression. 37

The graphical expression is made up of graphic symbols for the classes and connections in the model, and 38

of textual labels that are placed within or adjacent to those symbols. The subclauses that follow will 39

specify the form of these symbols and the format and location of the labels. This standard cannot, 40

however, specify the layout of these elements, and good layout is an essential feature of a useful graphical 41

expression. Thus layout is left to the artistic skill of the modeler. 42

The following graphics are provided to exemplify the symbols being described in the following subclauses. 43

The graphics do not represent a complete or even a logical model. Their sole purpose is to demonstrate 44

each element of the graphical expression. 45

1.Admit patient to ICU system

6. Admit patient to nursing unit

3. Enroll patient in ICU computer

2.Register patient

Admitting_system

Ward_secretary

4.Receive patient in ETU

2. Register patient

5. Assign patient to ETU bed

Ward_secretary

IEEE.Use_case_actor_symbols.V1-0.19960314 1

Figure 6.1 - Diagramming conventions for use cases and actors. 2

3

(1,1) is_supported_by (1,1) supports (0..m)

(1,m)

(0,1)

(1,1)

Abstract_class

Special_class_1

Example_service

Special_class_2

Whole_class

Part_1

Part_2

truth

name

Gen-spec Subject Area

IEEE.Example_symbols.V1-1.19960314

4

5

Figure 6.2 - Example of graphical expression conventions for data model 6

The conventions for expressing the components of a data model in the graphical symbols are specified in 7

the following subclauses. These conventions are those documented by Coad and Yourdon [B1]. The order 8

of presentation is the same order that was used in the literary expression. 9

7. 2 .4 .1 Model identification 10

Each page of the graphical expression shall contain the identification of the model being represented. 11

This identification shall be a textual label containing the fully qualified name of the model, which 12

includes the developing organization, and the name, version, and last modified date of the model. In 13

figure 6.2, this identification is at the bottom of the diagram. 14

7. 2 .4 .2 Subject areas 15

Subject areas may be depicted in the graphic expression if the authors desire. Subject areas should be 16

indicated by a gray or dashed line surrounding the symbols of the classes that are part of the subject area. 17

An example subject area is shown on the right side of the diagram above. At times, the subject area lines 18

confuse a drawing because they may obscure important connecting lines. 19

7. 2 .4 .2 .1 Actors 20

Actors should be diagrammed as a rectangle with a cartoon of a person in it. The NameString of the actor 21

should be displayed immediately adjacent to the actor. Actions by an actor in one or more use cases 22

should be indicated by an arrow drawn from the actor to the use case. If actions are shown, at least one 23

action must be shown for each bottom level use case in the diagrammed hierarchies. 24

7. 2 .4 .2 .2 Use cases 1

Use cases should be diagrammed as rounded rectangular boxes that surround the use case label. The label 2

should be the use case identifier followed by the use case title. Action by an actor in one or more use cases 3

should be indicated by an arrow drawn from the actor to the use case. 4

The parent child relationships between use cases should be indicated by an indented list structure in which 5

the children are shown below and indented beneath the parent. (See example in figure 6.1.) Linkage lines 6

between the parent and children may also be used as shown above. 7

A use case may be placed in the diagram more than once. This is useful if one use case is the child of 8

several parents. 9

7. 2 .4 .2 .3 Interactions 10

In this version of the manual, HL7 has not yet established a recommended diagramming convention for 11

representing interactions. However, a tabular format is recommended for summarizing the interactions 12

that exist in a model. This table will assist readers in recognizing the relationships between trigger 13

events, application profiles and interactions, and will assist in navigating the literary expression in order 14

to find the detailed specification of a particular interaction. The recommended tabular expression follows. 15

The table should be comprised of a repeating set of elements drawn from the model. Whether these 16

elements are the columns of a table with one row for each interaction, or the rows of a table with one 17

column for each interaction is up to the modeler. The elements that should be used are listed below along 18

with a recommended sequence. Where table elements have both a unique identifier and a unique name, 19

the name is an optional element. 20

The recommended elements are: 21

Table element Comment

Interaction.identifier Identifies interaction

Message.identifier Message sent

Message.name (optional)

Trigger_event.identifier Event that initiates

Trigger_event.name (optional)

Trigger_event.dependency Dependency of initiating event (summarized)

Application_profile.identifier Sending profile

Application_profile.name Sender

Application_profile.identifier Receiving profile

Application_profile.name Receiver

Interaction.receiver_responsibility

22

The sorting sequence for the table should be either of the following: 23

Trigger_event.identifier : Interaction.identifier 24

Interaction.identifier : Trigger_event.identifier 25

7. 2 .4 .3 Classes 26

The classes in the model may be represented in the graphical expression by its own symbol. The class 27

symbol is a rounded rectangle nested inside a similar rectangle. The inner rectangle should be drawn with 28

a bolder line than the outer rectangle. The inner rectangle represents the class and terminates all 29

connections that apply to every instance of the class, while the outer rectangle represents the instances of 30

the class and terminates the connections that apply only to specific instances of the class. 31

The class symbol shall be divided into three sections by horizontal lines. The NameString that is the 32

name of the class shall be placed in the upper-most section of the symbol. 33

An abstract class is one that will not be instantiated. Therefore it is drawn without the outer rectangle 34

which represents the instances of a class. Figure 4 contains an abstract class in the upper left, and five 35

classes that can be instantiated. 36

7. 2 .4 .4 Generalization-specialization connections 37

The generalization-specialization structure is a connection between a more general class and one or more 38

specializations of that class. This connection shall be drawn as a line between the bottom of the general 39

class rectangle (inner rectangle) and the top of the specialized class rectangle (inner rectangle). A 40

semicircle shall be drawn somewhere along the line such that the line to the general class connects to the 41 upper, circular portion of the semicircle, while the line(s) to the specialized class(es) connect to the flat 1

bottom of the semicircle. The generalization-specialization connection is not labeled. 2

The three classes on the left of figure 4 are connected by a generalization-specialization structure in which 3

the abstract class is the general class. 4

7. 2 .4 .5 Whole-part connections 5

Whole-part connections are connections between the instances of a whole class and the instances of its 6

parts. Each part class shall be connected to its whole class by a connection from the top of the instance 7

(outer) rectangle of the part to the bottom of the instance (outer) rectangle of the whole. Somewhere along 8

the line shall be placed a triangle with the line to the whole connecting to the apex of the triangle and the 9

line to the part connecting to the base of the triangle. Each part shall have its own connecting line to the 10

whole. 11

The whole-part connection shall be labeled with the cardinality of the relationship. The CardinalityString 12

that represents the cardinality of the part shall be placed near where the connection line meets the whole. 13

The cardinality of the whole is always expressed by the CardinalityString "(1,1)". This string should be 14

placed near where the connection meets the part. 15

The three classes on the right of figure 4 participate in a whole-part structure. 16

7. 2 .4 .6 Instance connections 17

Instance connections express a relationship between the instances of two classes. Instance connections 18

shall be drawn from one side of the instance (outer) rectangle of one of the classes to a side of the instance 19

(outer) rectangle of the other. 20

The instance connection line shall be labeled with the cardinalities of the connection and should also be 21

labeled with the reference phrases. The labels should be placed near the connection points at either end of 22

the line. The labels are built of two parts. Each label should start with the reference phrase that expresses 23

the nature of the relationship from the perspective of the class that is adjacent to the label. Following the 24

phrase should be the cardinality of the class at the other end of the connection. 25

The location of the cardinality is that recommended by [B1]. Although it is the reverse of what is 26

normally done in entity-relationship diagrams, it provides an easily read diagram. An instance 27

connection is drawn between the Special_Class_2 and Whole_Class in the example. Starting from 28

Special_Class_2 this connection can be read as "Special_Class_2 is_supported_by one and only one 29

Whole_Class." Starting from the other direction, this connection can be read as "Whole_Class may 30

support many Special_Class_2." 31

7. 2 .4 .7 Attributes 32

The attributes of each class may be listed by including their NameStrings in the center section of the class 33

rectangle. 34

The Part_2 class in figure 4 shows two attributes. 35

7. 2 .4 .8 Services 36

The services of each class that has defined services may be listed in the bottom-most section of the class 37

rectangle. These shall be listed as the NameString name of the service. 38

Special_Class_1 has an example of a service. 39

7. 2 .4 .9 Compound Datatypes 40

Compound datatypes are a structured datatype made up of multiple parts each of which has its own set of 41

datatype constraints. These may be represented graphically along with the elements of the data models 42

they apply to. If some of the compound datatypes for a model are represented graphically, all of them 43

should be. 44

Compound datatypes shall be contained within a subject area named "Compound Datatypes." Each 45

compound datatype shall be represented using the same symbol as that specified for an abstract class. (See 46

6.4.3.) This symbol is a rectangle divided into three sections by horizontal lines. The NameString that is 47

the name of the compound datatype shall be placed in the upper-most section of the symbol. 48

The names of the compound datatype components that are the parts of the compound datatype may be 49

represented by their NameStrings in the center section of the compound datatype rectangle. 50

Although they are diagrammed using class symbols, the compound datatypes shall not diagrammed as: 1

being structured in generalization-specialization structures; being connected by whole-part or instance 2

connection relationships; or possessing services, unique attribute sets or states. 3

7. 3 HL7Usecaseandinteractionmodels 4

The Joint Working Group for a Common Data Model (JWG-CDM) has extended its draft standard for 5

data models by including an annex of recommended practices. These extensions are primarily of use in 6

modeling system interactions, trigger events and transactions. These elements are critical to the 7

expression of the models needed to support the generation of version 3 standards in HL7. 8

This document has been adapted from annex B of the JWG -CDM draft standard. It is fully compliant 9

with the intent of that annex, but certain model components have been renamed to be more consistent with 10

traditional HL7 usage. 11

This annex provides: a brief rationale for including these components in a set of models; definition of the 12

recommended model components; specification for the representation of these components; and 13

extensions to represent the recommended components as part of the formal representation of the meta- 14

model. 15

7. 3 .1 Rationaleforrecommended practices 16

The following model components are included in the recommended practices -- use cases, actors, trigger 17

events, messages, and application roles. Each of these elements has been found useful in modeling 18

needed to support the development of healthcare information interchange standards. 19

Note: The JWG -CDM recommended practices use the term "business event" instead of "trigger event" and 20

"interaction roles" instead of "application roles." Further, the JWG -CDM recommended practices identify the notion 21

of an "interaction" as distinct from a "message." An interaction is an association between one event and one message. 22

This allows for a message to be used in multiple interactions. The HL7 Version 3 Task Force has elected to say that 23

each message is used in only one interaction, and thus has collapsed the interaction and message concepts into the 24

interaction concept described here, where the message name is an attribute of the interaction. Finally, the JWG -CDM 25

also includes the option of aggregating interactions into interaction sets. This option has not been incorporated for 26

use by HL7. 27

7. 3 .1 .1 Use cases and actors 28

As HL7 has approached the revision of its development process for Version 3, it has found it necessary to 29

represent the users who interact with the system, and the instances of information interchange that these 30

users mediate. It has found that these requirements are readily represented by the notions of use cases and 31

actors that have been introduced into object oriented analysis by Ivar Jacobson, et al. [B3]. For this reason, 32

the use cases, actors, and the relationships between them are part of the recommended practices. 33

The use case models provide the statement of scope and functional requirements that are necessary to both 34

develop the classes, attributes, connections and structures in the data model, and to specify the events that 35

cause information to be exchanged and the messages that flow as a result of such events, Thus the use 36

case and actor model feeds the more detailed modeling of the classes and interactions. 37

7. 3 .1 .2 Trigger events and interactions 38

The developers of information interchange standards inevitably must identify the interactions between 39

systems in which the interchange occurs. Specification of an interchange includes the identification of: 40

the events that cause information to move, the roles - either individual or system - that are the senders and 41

receivers of the interchange, and the information that is interchanged. In the X12N business narratives, 42

the initiator of an interaction is defined, along with the nature of that interaction. Similarly, in HL7, a 43

trigger event is defined along with the messages to be sent when that event occurs. In ASTM, the trigger 44

event defines the situation when information is captured for storage. .Both HL7 and X12N have a concept 45

of a sender and a receiver as well as of the message that moves. 46

These recommended practices include models of these concepts. The events are termed "trigger events" 47

and the interaction content is expressed as messages. The former is carried as a textual description of the 48

event. Similarly, there is not a detailed definition of the messages, but rather a description of their 49

general content, their relationship to the events and to other messages. 50

7. 3 .2 Definition ofrecommended practicescomponents 1

The following subclauses provide definitions for the recommended components. The following table lists 2

the title for each subclause as a guide to finding a particular definition. 3

B.2.1 Actor 4

B.2.2 Use Case 5

B.2.3 Use case participant 6

B.2.4 Trigger event 7

B.2.5 Interaction 8

B.2.6 Application role 9

7. 3 .2 .1 Actor 10

An actor is a role played by someone or something that interacts directly with the elements represented by 11

the classes in the information model. Actors include both humans and computer systems. Each kind of 12

actor interacts in a different way, otherwise the actors would not be different. Each way of interacting 13

with the health care system is called a use case. Any particular user may fulfill several roles, and thus 14

perform as several different actors. Information kept about actors includes: 15

7. 3 .2 .1 .1 Name 16

The actors in the data model are each given a unique name. The actor name is a singular noun or noun 17

phrase. 18

7. 3 .2 .1 .2 Description 19

A short informative statement that allows people to determine, with certainty, whether a particular real 20

world role is an instance of the actor as conceptualized in the data model. 21

7. 3 .2 .1 .3 Reference to parent model 22

A reference to the model in which this actor is formally defined and maintained. 23

7. 3 .2 .2 Use Case 24

A use case is a generic description of system usage, where system refers in the broadest sense of the 25

healthcare system. A use case describes the possible sequences of interactions among the components of 26

the system and one or more actors in response to some initial stimulus by one of the actors or by a change 27

in the state of an element of the system. 28

A use case is a summary of health care relevant events and related information system events that reflect 29

the usage of the information in the data model, related business models, and information interchange 30

models. Use cases describe the interactions and information interchanges that occur in the healthcare 31

domain and the events that cause these interchanges. 32

Use cases may be expressed at various levels. A use case may be a parent to several child use cases. In 33

this circumstance, the interactions ascribed to all of the children constitute the complete interaction of the 34

parent. The decomposition to child use cases should stop when the resulting use case involves a single 35

actor and a single interaction in response to a single stimulus - an atomic or leaf level use case. Note that 36

a use case may be a child of more than one parent, but must not be defined such that a trace up the 37

parental tree from a child will run into the same child (recursion). 38

At the lowest level of decomposition, each leaf level use case should link to one or more trigger events 39

that initiate interactions. If the linkage is to multiple such events, the events should be tightly coupled so 40

that they usually occur together. 41

Information kept about a use case includes: 42

7. 3 .2 .2 .1 Identifier 43

An identifier assigned to the use case. The identifier is unique within the scope of the model in which the 44

use case is defined. 45

7. 3 .2 .2 .2 Title 46

A short phrase that provides a descriptive title for the use case. The title shall be unique within the scope 47

of the model in which the use case is defined. 48

7. 3 .2 .2 .3 Description 49

The text that describes the use case and provides the details necessary to understand the interactions, 50

transactions and events that are involved in the use case. 51

7. 3 .2 .2 .4 Reference to parent model 1

A reference to the model in which this use case is formally defined and maintained. 2

7. 3 .2 .2 .5 List of child use case references 3

An optional reference to one or more other use cases that are children of the use case. The interactions 4

ascribed to all of the children constitute the complete interaction of the parent. 5

7. 3 .2 .3 Use case participant 6

An association between use cases and actors that links the actors who participate in a particular use case 7

to that use case. Information kept about a use case participant includes: 8

7. 3 .2 .3 .1 Description 9

The text that describes the use case participant and provides the details necessary to understand the 10

association. 11

7. 3 .2 .3 .2 Reference to use case 12

A reference to the use case in which the participant participates. 13

7. 3 .2 .3 .3 Reference to actor 14

A reference to the actor that is the participant. 15

7. 3 .2 .4 Trigger event 16

An occurrence in the health care domain or within the systems that support this domain that causes 17

information to be exchanged in the domain or between systems. This is also known as the initiator of an 18

interaction or a business event. Each trigger event is linked to one leaf level use case that defines the 19

context from which the trigger event is derived. 20

The occurrence of a trigger event may also be dependent upon the state of one or more objects in the 21

domain or upon the prior occurrence of a different trigger event. Such dependencies allow the definition 22

of a sequence of events and interactions that constitute a transaction. 23

Information kept about a trigger event includes: 24

7. 3 .2 .4 .1 Identifier 25

An identifier assigned to the trigger event. The identifier is unique within the scope of the model in 26

which the trigger event is defined. 27

7. 3 .2 .4 .2 Name 28

A name assigned to the trigger event. The name is unique within the scope of the model in which the 29

trigger event is defined. 30

7. 3 .2 .4 .3 Description 31

The text that describes the trigger event. When viewed along with the description of the use case from 32

which the event derives, this description must have sufficient detail that the event can be reliably 33

recognized when it occurs. 34

7. 3 .2 .4 .4 Dependency 35

If the occurrence of the trigger event is dependent upon the state of one or more objects in the domain or 36

upon the prior occurrence of a different trigger event, this dependency will be expressed in this textual 37

component. 38

7. 3 .2 .4 .5 Reference to parent model 39

A reference to the model in which the trigger event is formally defined and maintained. 40

7. 3 .2 .4 .6 Reference to defining use case 41

A reference to the leaf level use case that provides the context from which the trigger event is derived.. 42

7. 3 .2 .5 Interaction 43

An association between a specific message (information transfer), a particular trigger event that initiates 44

or triggers the interaction, and the roles that send and receive the interaction. An interaction is a single, 45

one-way transfer of information. Within itself, an interaction may not specify a return message. An 46

interaction may, however, establish a responsibility for the receiver of its message, and this responsibility 47

may require that the receiver initiate a particular trigger event/interaction subsequent to the receipt. That 48

follow-on interaction may have the effect of continuing or completing a transaction that requires two or 49

more linked message exchanges. 50

Note - The requirement stated above that "an interaction may not specify a return message" does not preclude the 1

return of a "message received" acknowledgment that serves the purpose of providing for guaranteed delivery of the 2

interaction message. 3

A message is the specific information transfer that occurs in an interaction to meet the requirements of use 4

cases. This is an atomic unit in that the entire message or information content will be sent in an 5

interaction, or no part of it will be sent. That is, no further decomposition is possible. 6

7. 3 .2 .5 .1 Identifier 7

An identifier assigned to the interaction. The identifier should be unique within the scope of the model in 8

which the interaction is defined. 9

7. 3 .2 .5 .2 Name 10

A name assigned to the interaction and its message. The name is unique within the scope of the model in 11

which the interaction is defined. 12

7. 3 .2 .5 .3 Description 13

The text that describes the message and the context for the interaction. The message description should 14

include: references to the classes in the data model that are the subject of the message; and references to 15

the use cases and actors whose requirements the message fulfills. The description is intended to guide the 16

efforts of individuals responsible for designing the message structure. 17

7. 3 .2 .5 .4 Receiver responsibility 18

The text that describes the responsibility of the receiver of the message once receipt is acknowledged. 19

This is an optional element in that there may no follow-on responsibility. If a responsibility exists it 20

might include explicit manipulations of objects in the domain information space, and/or the initiation of 21

another trigger event that would trigger a subsequent interaction to occur. Transactions can be established 22

through a chain of receiver responsibilities for individual interactions. 23

7. 3 .2 .5 .5 Reference to parent model 24

A reference to the model in which the interaction is formally defined and maintained. 25

7. 3 .2 .5 .6 Reference to initiating trigger event 26

A reference to the trigger event that triggers or initiates this interaction. 27

7. 3 .2 .5 .7 Reference to sending role 28

A reference to the application role that is responsible for sending the message involved in this interaction. 29

7. 3 .2 .5 .8 Reference to receiving role 30

A reference to the application role that is responsible for receiving the message involved in this 31

interaction. 32

7. 3 .2 .6 Application role 33

A defined set of responsibilities that a system or an individual holds with respect to interactions. The role 34

may have responsibility to send or receive one or more interaction messages. The application role and its 35

responsibilities may form the basis for establishing conformance specifications for a standard. 36

If an application role is identified as the sender of an interaction message, it has responsibilities to 37

recognize the trigger event that initiates the interaction, and to cause the appropriate message or 38

information content to be sent to the receiver. 39

If an application role is identified as a receiver of an interaction message, it must be prepared to accept the 40

message and to fulfill the further responsibilities defined as the receiver responsibility in the definition of 41

the interaction. 42

Application roles may be aggregated into higher level, composite application roles. In the case of such 43

aggregation, the composite application role must undertake all of the responsibilities of the lower level 44

roles that compose it. Note that an application role need not be part of any composite, and may be part of 45

more than one composite. 46

Information kept about an application role includes: 47

7. 3 .2 .6 .1 Identifier 48

An identifier assigned to the application role. The identifier is unique within the scope of the model in 49

which the application role is defined. 50

7. 3 .2 .6 .2 Name 1

A name assigned to the application role. The name is unique within the scope of the model in which the 2

application role is defined. 3

7. 3 .2 .6 .3 Description 4

The text that describes the application role and summarizes the interaction responsibilities that are part of 5

that role. 6

7. 3 .2 .6 .4 Reference to parent model 7

A reference to the model in which this application role is formally defined and maintained. 8

7. 3 .2 .6 .5 List of component application role references 9

An optional reference to one or more other application roles that compose a composite application role. 10

The interaction responsibilities of a composite role are the aggregate of the individual responsibilities 11

undertaken by the component roles that make up the composite. 12

7. 3 .3 Expression ofrecommended modelcomponents 13

The following paragraphs provide specifications for expressing the recommended model components in 14

the literary and graphical expressions of a model. The format used here is compatible with that in clause 15

6 of the JWG -CDM draft standard. 16

7. 3 .3 .1 Formal representation of unique identifiers 17

Various data model elements recommended in this annex are required to have identifiers that are unique 18

throughout the model, as specified in subsequent clauses. These elements will be specified as being 19

represented by an IdentifierString. 20

An IdentifierString is a string that contains no embedded spaces and that is built from a limited character 21

set. The IdentifierString may include any number of the following characters: upper or lower case 22

alphabetic characters (A-Z and a-z); the digits (0-9); the dot character (.); the hyphen character (-); and 23

the underscore character (_). These characters may be in any order, except that the first character of the 24

IdentifierString shall be either a digit or an upper case alphabetic character. 25

Note: Because the dot character (.) is an allowed member of an IdentifierString, the IdentifierString cannot be used in 26

defining fully qualified names for elements, as discussed in clause 6.2.1.2. However, each of the elements that uses 27

an IdentifierString also has another unique identifier that can be used in building fully qualified names. 28

7. 3 .3 .2 Literary expression of interaction components 29

The subclauses that follow this one contain the specification for representing each of the interaction 30

components in the literary expression of a data model. The following table lists the title for each 31

subclause as a guide to finding a particular specification. 32

B.3.2.1 Actors 33

B.3.2.2 Use cases 34

B.3.2.3 Trigger events 35

B.3.2.4 Interactions 36

B.3.2.5 Application roles 37

If the model contains definitions for use cases, actors, trigger events and or interactions, then the 38

interaction components definitions section shall be the fourth section in the literary expression. It opens 39

with: 40

L0 Interaction components in: <Model name> 41

The name of the model shall be expressed as a NameString. 42

7. 3 .3 .2 .1 Actors 43

If the model includes one or more actors, this subsection shall be used. The first line of this subsection 44

shall be: 45

L1 Actors in: <Model name> 46

The name of the model shall be expressed as a NameString. Following the opening line there shall be one 47

sub-subsection for each actor in the model, listed in alphabetic order by the actor name. The sub- 48

subsection shall open with: 49

L2 Actor: <Actor name> 1

The name of the actor shall be expressed as a NameString. 2

Following the actor identification line, there will be a description sub-subsection and a use case 3

participation sub-subsection for each actor. The specification for these sub-subsections are in the 4

remainder of this subclause. In this subclause the phrase "subject actor" will be used to refer to the actor 5

being defined. 6

L3 Description of: <Actor name> 7

If a description is provided for the subject actor, this line shall be used. The line content is the name of 8

the subject actor expressed as a NameString. It shall be followed by: 9

L4 <Actor description> 10

The line content is the text that describes the subject actor expressed as DescriptiveText. 11

If the subject actor participates in one or more use cases in a participant relationship, the following two 12

lines shall be listed for each of the use cases. The order of listing shall be the identifier sequence of the 13

use cases. 14

L3 Participates in: <Use case identifier: Use case name> 15

The line content of the first of the pair of lines shall be a compound built of two components. The first 16

component shall be the use case identifier, expressed as an IdentifierString. Following a separator, the 17

second component shall be the NameString that expresses the use case name. If there is a description for 18

the participant relationship identified on the first line, then it shall be followed by the second line: 19

L4 <Participant description> 20

The line content shall be the text of the description for the participant association expressed as 21

DescriptiveText. 22

7. 3 .3 .2 .2 Use cases 23

If the model includes one or more use cases, this subsection shall be used. The first line of this subsection 24

shall be: 25

L1 Use cases in: <Model name> 26

The name of the model shall be expressed as a NameString. Following the opening line there shall be one 27

sub-subsection for each use case in the model, listed in order of the use case identifier. The sub-subsection 28

shall open with: 29

L2 Use case: <Use case identifier: Use case name> 30

The line content shall be a compound built of two components. The first component shall be the use case 31

identifier. Following a separator, the second component shall be the NameString that expresses the use 32

case name. 33

Following the use case identification line, there will be a description subsection, a heritage subsection and 34

an actor participation subsection for each use case. The specification for these sub-subsections are in the 35

remainder of this subclause. In this subclause the phrase "subject use case" will be used to refer to the use 36

case being defined. 37

L3 Description of: <Use case name> 38

If a description is provided for the subject use case, this line shall be used. The line content is the name of 39

the subject use case expressed as a NameString. It shall be followed by: 40

L4 <Use case description> 41

The line content is the text that describes the subject use case expressed as DescriptiveText. 42

If the subject use case is a child of one or more other (parent) use cases, the following line shall be used: 43

L3 Is child of : <Parent use case identifier: Parent use case name> 1

This line shall be repeated once for each defined parent of the subject use case. The line content 2

shall be a compound built of two components. The first component shall be the use case identifier, 3

expressed as an IdentifierString. Following a separator, the second component shall be the 4

NameString that expresses the use case name. The order of listing shall be the numeric order of the 5

parent use case identifiers. 6

If the subject use case is a parent to one or more other (child) use cases, the following line shall be used: 7

L3 Is parent to : <Child use case identifier: Child use case name> 8

This line shall be repeated once for each defined child of the subject use case. The line content shall 9

be a compound built of two components. The first component shall be the use case identifier, 10

expressed as an IdentifierString. Following a separator, the second component shall be the 11

NameString that expresses the use case name. The order of listing shall be the numeric order of the 12

child use case identifiers. 13

If the subject use cases has one or more actor participants, the following line shall be used: 14

L3 Has participants : <Actor name> 15

This line shall be repeated once for each defined actor that participates in the subject use case. The 16

line content shall be the NameString that is the name of the actor participant. The order of listing 17

shall be the alphabetic order of the Actor names. 18

If the subject use cases has derived trigger events, the following line may be used to list the events that are 19

derived: 20

L3 Derives events: <Trigger event identifier: Trigger event name> 21

The order of listing shall be the sequence of the trigger event identifiers. The line content shall be a 22

compound built of two components. The first component shall be the trigger event identifier, 23

expressed as an IdentifierString. Following a separator, the second component shall be the 24

NameString that expresses the trigger event name. 25

7. 3 .3 .2 .3 Trigger events 26

If the model includes one or more trigger events, this subsection shall be used. The first line of this 27

subsection shall be: 28

L1 Trigger events in: <Model name> 29

The name of the model shall be expressed as a NameString. Following the opening line there shall be one 30

sub-subsection for each trigger event in the model, listed in alphabetic order by the trigger event name. 31

The sub-subsection shall open with: 32

L2 Trigger event: <Trigger event identifier: Trigger event name> 33

The line content shall be a compound built of two components. The first component shall be the trigger 34

event identifier, expressed as an IdentifierString. Following a separator, the second component shall be 35

the NameString that expresses the trigger event name. 36

In the remainder of this subclause the phrase "subject trigger event" will be used to refer to the trigger 37

event being defined. The identification line shall be followed the following line: 38

L3 Derives from: <Use case identifier: Use case name> 39

The line identifies the use case from which the subject trigger event derives. The line content shall be a 40

compound built of two components. The first component shall be the use case identifier, expressed as an 41

IdentifierString. Following a separator, the second component shall be the NameString that expresses the 1

use case name. 2

If a description is provided for the subject trigger event, the following two lines shall be used: 3

L3 Description of: <Trigger event name> 4

The line content is the name of the subject trigger event expressed as a NameString. It shall be followed 5

by: 6

L4 <Trigger event description> 7

The line content is the text that describes the subject trigger event expressed as DescriptiveText. 8

If a dependency is defined for the subject trigger event, the following two lines shall be used: 9

L3 Dependencyof: <Trigger event name> 10

The line content is the name of the subject trigger event expressed as a NameString. It shall be followed 11

by: 12

L4 <Trigger event dependency> 13

The line content is the text that defines the dependency of the subject trigger event expressed as 14

DescriptiveText. 15

7. 3 .3 .2 .4 Interactions 16

If the model contains one or more interactions, this subsection shall be used. The first line of this 17

subsection shall be: 18

L1 Interactions in: <Model name> 19

The name of the model shall be expressed as a NameString. Following the opening line there shall be one 20

sub-subsection for each interaction in the model. The interaction sub-subsection may include up to six 21

entries for each interaction. These entries provide the identification of the interaction, its initiating 22

trigger event, the interaction description, the sending and receiving application roles, and the receiver 23

responsibilities. The order of listing interactions shall be sequence of the interaction identifiers. The six 24

entries for each interaction are specified by the next six line patterns. The first entry shall be: 25

L2 Interaction : <Interaction identifier: Interaction name> 26

The line content shall be a compound built of two components. The first component is the interaction 27

identifier expressed as an IdentifierString. Following a separator, the second component shall be the 28

NameString that expresses the interaction name. This line shall be followed by the second of the six 29

interaction entries: 30

L3 Initiated by: <Trigger event identifier: Trigger event name> 31

The line identifies the trigger event that initiates or triggers the interaction. The line content shall be a 32

compound built of two components. The first component shall be the trigger event identifier, expressed as 33

an IdentifierString. Following a separator, the second component shall be the NameString that expresses 34

the trigger event name. This line shall be followed by the third of the six interaction entries: 35

L3 Sender: <Application role identifier: Application role name> 36

The line identifies the application role that is sends or initiates the interaction. The line content shall be a 37

compound built of two components. The first component shall be the application role identifier, expressed 38

as an IdentifierString. Following a separator, the second component shall be the NameString that 39

expresses the application role name. This line shall be followed by the fourth of the six interaction 40

entries: 41

L3 Receiver: <Application role identifier: Application role name> 42

The line identifies the application role that is the receiver of the interaction. The line content shall be a 43

compound built of two components. The first component shall be the application role identifier, expressed 44 as an IdentifierString. Following a separator, the second component shall be the NameString that 1

expresses the application role name. 2

If a description is provided for the interaction and the message involved in it, the fifth of the six 3

interaction entries shall occur: 4

L3 Description: <Interaction description> 5

The line content is the description of the interaction expressed as DescriptiveText. If a receiver 6

responsibility is provided for the interaction, the sixth and final interaction entry shall occur: 7

L3 Receiver responsibility: <Receiver responsibility description> 8

The line content is the receiver responsibility for the interaction expressed as DescriptiveText. This is the 9

last of the entries that make up an interaction sub-subsection of a literary expression. 10

7. 3 .3 .2 .5 Application roles 11

If the model includes one or more application roles, this subsection shall be used. The first line of this 12

subsection shall be: 13

L1 Application roles in: <Model name> 14

The name of the model shall be expressed as a NameString. Following the opening line there shall be one 15

sub-subsection for each application role in the model, listed in the order of the application role identifier. 16

The sub-subsection shall open with: 17

L2 Application role: <Application role identifier: Application role name> 18

The line content shall be a compound built of two components. The first component shall be the 19

application role identifier, expressed as an IdentifierString. Following a separator, the second component 20

shall be the NameString that expresses the application role name. In the remainder of this subclause the 21

phrase "subject application role" will be used to refer to the application role being defined. If a 22

description is provided for the subject application role, the following two lines shall be used: 23

L3 Description of: <Application role name> 24

The line content is the name of the subject application role expressed as a NameString. It shall be 25

followed by: 26

L4 <Application role description> 27

The line content is the text that describes the subject application role expressed as DescriptiveText. 28

If the subject application role is a component of one or more composite application roles, the following 29

line shall be used: 30

L3 Is component of: <Composite application role identifier: Composite application role name> 31

The line shall be repeated once for each composite application role of which the subject application role is 32

a component. The line content shall be a compound built of two elements. The first element shall be the 33

composite application role identifier, expressed as an IdentifierString. Following a separator, the second 34

element shall be the NameString that expresses the composite application role name. The order of listing 35

shall be the order of the composite application role identifiers. 36

If the subject application role is a composed of one or more component application roles, the following 37

line shall be used: 38

L3 Is composed of: <Component application role identifier: Component application role 39

name> 40

The line shall be repeated once for each component of which the subject application role is composed. 41

The line content shall be a compound built of two elements. The first element shall be the component 42

application role identifier, expressed as an IdentifierString. Following a separator, the second element 43

shall be the NameString that expresses the component application role name. The order of listing shall be 44

the order of the component application role identifiers. 45

The following lines may be used to show the interactions for which the subject application role is a sender 1

and receiver. This listing should be reserved for leaf level roles, application roles that have no 2

components. If either of the following lines is used, both shall be used in order that the full 3

responsibilities of the role are expressed. The first of the optional role responsibility lines shall be: 4

L3 Sends interactions: <Interaction identifier: Interaction name> 5

The line shall be repeated once for each interaction that the subject application role sends. The line 6

content shall be a compound built of two components. The first component is the identifier of the sent 7

interaction, expressed as an IdentifierString. Following a separator, the second component shall be the 8

NameString that expresses the interaction name. The order shall be the sequence of the interaction 9

identifiers. These lines shall be followed by the second of the optional role responsibility lines: 10

L3 Receives interactions: <Interaction identifier> 11

The line shall be repeated once for each interaction that the subject application role sends. The line 12

content shall be a compound built of two components. The first component is the identifier of the sent 13

interaction, expressed as an IdentifierString. Following a separator, the second component shall be the 14

NameString that expresses the interaction name. The order shall be the sequence of the interaction 15

identifiers. 16

7. 3 .3 .3 Graphical expression specification 17

If the modeler desires to provide a graphical expression of the use cases in a model, their relationship to 18

the actors, and the parent child relationships between use cases, the following diagramming conventions 19

should be used. These conventions are shown in the sample graphical expression in the following figure: 20

1.Admit patient to ICU system

6. Admit patient to nursing unit

3. Enroll patient in ICU computer

2.Register patient

Admitting_system

Ward_secretary

4.Receive patient in ETU

2. Register patient

5. Assign patient to ETU bed

Ward_secretary

IEEE.Use_case_actor_symbols.V1-0.19960314 21

Figure B.1 - Diagramming conventions for use cases and actors. 22

7. 3 .3 .3 .1 Actors 23

Actors should be diagrammed as a rectangle with a cartoon of a person in it. The NameString of the actor 24

should be displayed immediately adjacent to the actor. Participation by an actor in one or more use cases 25

should be indicated by an arrow drawn from the actor to the use case. If participation is shown, at least 26

one participant must be shown for each bottom level use case in the diagrammed hierarchies. 27

7. 3 .3 .3 .2 Use cases 28

Use cases should be diagrammed as rounded rectangular boxes that surround the use case label. The label 29

should be the use case identifier followed by the use case title. Participation by an actor in one or more use 30

cases should be indicated by an arrow drawn from the actor to the use case. 31

The parent child relationships between use cases should be indicated by an indented list structure in which 32

the children are shown below and indented beneath the parent. (See example in figure B.1.) Linkage lines 33

between the parent and children may also be used as shown above. 34

A use case may be placed in the diagram more than once. This is useful if one use case is the child of 35

several parents. 36

7. 3 .3 .3 .3 Interactions 1

In this version of the standard, the JWG -CDM is not establishing a recommended diagramming 2

convention for representing interactions. However, a tabular format is recommended for summarizing the 3

interactions that exist in a model. This table will assist readers in recognizing the relationships between 4

trigger events, application roles and interactions, and will assist in navigating the literary expression in 5

order to find the detailed specification of a particular interaction. The recommended tabular expression 6

follows. 7

The table should be comprised of a repeating set of elements drawn from the model. Whether these 8

elements are the columns of a table with one row for each interaction, or the rows of a table with one 9

column for each interaction is up to the modeler. The elements that should be used are listed below along 10

with a recommended sequence. Where table elements have both a unique identifier and a unique name, 11

the name is an optional element. 12

The recommended elements are: 13

Table element Comment

Interaction.identifier Identifies interaction

Interaction.name (optional) Message sent

Business_event.identifier Event that initiates

Business_event.name (optional)

Business_event.dependency Dependency of initiating event (summarized)

Interaction_role.identifier Sending role

Interaction_role.name Sender

Interaction_role.identifier Receiving role

Interaction_role.name Receiver

Interaction.receiver_responsibility

14

The sorting sequence for the table should be either of the following: 15

Business_event.identifier :Interaction.identifier 16

Interaction. identifier : Business_event.identifier 17

7. 3 .4 Metamodeldiagram 18

Additions to the meta-model in annex A of the JWG -CDM draft standard that represent the inclusion of 19

the interaction components (use cases, actors, trigger events, messages, interactions, and application roles) 20

are indicated in the figure below. 21

Application_role

identifier

description

name

(0,m)

(1,1)

receives (0,m) received_by (1,1) sends (0,m) sent_by (1,1)

is_composed_of (0,m)

is_part_of (0,m)

Model

name

version_number

effective_date

developing_org

committee_name

modelID

description (0,m)

(1,1)

derives (0,m) stems_from (1,1)

initiates (0,m)

initiated_by (1,1)

(0,m) (1,1)

(0,m)

(1,1)

(0,m)

(1,1) participates_in (1,1)

has (0,m) is_role_of (1,1) acts_as (0,m)

is_parent_to (0,m)

is_child_of (0,m)

Actor

name

description

Interaction

identifier

name

description

receiver_responsibility

Use_case

identification_number

title

description

Use_case_participant

description

Trigger_event

name

identifier

description

dependency

HL7.Interaction_component_meta-model.V1-0.19960 331 1

I. Figure B.2 - Meta model components to represent the HL7 interaction components of a model. 1

8. Glossary 1

Abstraction Thelogical form which analogousthingshaveincommon. Also,

the processof identifyingcharacteristicsthat distinguish a

collectionof similarobjects.

Actor An actor isacommunicationrole played by such an entity. Actors

include both humansand other quasi-autonomousthings, such as

machines, computer tasks, andsystems. Objectsthat are

indirectlyconnectedtothesystem are not actors, sincetheir needs

mustbecommunicatedtothesystem throughanactor.

Analysis Thespecification processinwhichthelogical form of a particular

problem or subject isconsidered. Analysisdefinesonly the

structureof asubjectanddoesnotconsideritsimplementation.

Application A software program or set of related programsthat providesome

useful capabilityorfunctionality.

Association Representsasemantic connection betweentwoclasses. An

associationiscomprised of relationsthat specify betweenclasses.

For example, thetypes`Person´and`Company´withtherelations

`Employer´and`Staff´definedfor thetypesrespectively, defines

the`Employment´association. Associationsare bi-directional.

Alsocalled AssociationRelationship .

Attribute A data element which holdsinformation about an object. Attributes

implement the propertiesof atype and are usedtomaintainthe

stateof theinstancesof aclass.

Behavior Theobservableeffectsof arequest.

Cardinality Thecountof objectsinasetof instancesof atype.

Class An abstractionthat capturesthecommonstructure and common

behavior of aset of objects. It isacategory that definesan object

or group of objects, and howthe objectsareto behave. Objects

can exist withintheclassasmember objects. In other words, the

classisatemplatefor definingthemethodsandvariablesfor a

particulartypeof object.All objectsinagivenclassareidentical in

form andbehaviorbutcontaindifferentdataintheirvariables.

A classusually sitsin a^classhierarchy~, wheretheclasses

connected above a particular classarethe parent (base) classes,

whiletheclassesconnectedbelowarethechildclasses.

Class Hierarchy A characterization of the generalization/specializationrelationships

betweenclasses. A classhierarchy istypically shown asatree

(directed acyclic graph) for singleinheritance or alatticefor

multipleinheritance. The nodesrepresent classesand are

connectedbyarcstoindicateinheritancerelations.

Class Diagram A logical viewof asystem that showsthe existence of classesand

classcategories,andtheirrelationships.

Class Member Anattributeormethodspecifiedforaclass.

Cohesion A description of thestrength of association of thecontained data

andfunction. A classhas strongrelationshipsamongits

operations.

Component An object that ispart of another object. I.e. thereisa

whole/relationshipbetweentwoclasses.

Composite An object that isformed by two or more objects. Thecomposite

objectisdefinedbyitsparts.

Consistency Theassurancethatasetof valuessatisfyprescribedconditions.

Constraint A condition or propositionthat must bemaintained astrue.

Constraintsaretypically appliedtothe permissiblestatesor

operationsof anobject.

Data Structure One or more data elementsin a particular relationship, usually

usedtodescribesomeentity.

Decomposition The processby which athing, such asa usecase, isbroken down

intoitsconstituentparts.

Design Designisthe processthat extendsandmodifiesan analysis

specification; it accommodatescertain qualitiesin an application

including extensibility, reusability, testability, andmaintainability.

Design alsoincludesthespecification of implementation

requirementssuchasdatapersistence.

Domain The problem or subject to be addressed by acomputational or

othersystem.Also,asetof objectsmappedintoasetof valuesby

arelation.

Domain Expert Anindividual who usestheconceptsin a particular problem,

process,oractivity,e.g.,users,programmers,ormanagers.

Entity Somethingaboutwhichinformationisstoredinadatabase.

Encapsulation Thecharacteristic that an object isa discrete unit of datawith a set

of permissible operationsthat control accessor modification of the

values. Encapsulationisthemechanism by which external

aspectsareseparatedfrom theimplementation of an object, thus

makingmethodsanddataprivatetoanobject.

Event A stimulusthat causesa noteworthy statechange of an object or

signal thatinvokesthebehaviorof anobject.

First Normal Form A property of arelational schemasuchthat an attributecannot

containarepeatinggroup(e.g.,flatfile)

Framework A specification or implementation(i.e., acollection of classes) that

provide a general solutiontosome problem or aspect of

applications.Aframeworkisusuallyrefinedtoaddressthespecific

problem throughspecialization or additional typesor classes.

MacAPP, Motif, andtheCommonObject Request Broker

Architecture(CORBA)areexamplesof frameworks.

Harmonization The processof reconcilingtwo or moremodelstogether.

Harmonizationinvolvesidentifyingcasesinwhichthesame

structure appearsin bothmodels, and ensuringthat the

representationisconsistentacrossbothmodels.

Identity The unique nature of an object that distinguishesit from all other

objects.

Information hiding The processof hiding all thesecretesof an object that do not

contributetoitsessential characteristics; typically, thestructure of

anobjectishiddenaswell astheimplementationof itsmethods.

Inheritance Thecapability by which properties(data and methods) are

inherited by achildclassfrom the parent (base) class. The

inheritancefeature of object-oriented programming allowsa

programmer to^re-use~ functionsandfacilitiesof other objects,

withouthavingtocopythecode.

Interoperability The ability to exchangerequestsbetween entities. Objects

interoperateif themethodsthat apply to one object canrequest

servicesof anotherobject.

Layer Thecollection of classcategoriesor subsystemsat thesamelevel

of abstraction .

Life Cycle The processof creating a hardware/softwaresystem from its

conception, through analysis, design, implementation, testing, and

maintenance.

Meta-model Amodel thatincludestypeswhoseinstancesare alsotypes. Meta-

modelsare often usedtospecify other models. For example, the

meta-model for arelational databasesystem wouldspecify the

types`Table´,`Record´,and`Field´.

Method A procedurecontainedwithin an object that ismade availableto

otherobjectsforthepurposeof requestingservicesof thatobject.

Model A representation of a problem or subject areathat usesabstraction

to expressconcept. A model isoften acollection of schema and

otherdocumentation.

Modularity The property of asystem that hasbeen decomposedinto aset of

cohesiveandlooselycoupledmodules.

Module Afunctionorasetof functionsreferredto by name. A collection of

objects, methods, andclassesthat collaborateto provide asubset

of thefunctionalityof anapplication.

Object A software packet containing acollection of related data(inthe

form of variables) andmethods(procedures) for operating onthat

data. Theterm isusedinconsistently intheliterature, referring

sometimestoinstancesandothertimestoclasses.

Object-Based Any method, language, or system that supportsobject identity,

classification, and encapsulation. An object-basedsystem does

not support specialization. Adaisan example of an object-based

implementationlanguage.

Object Identity Thefeaturethat the existence of an object isindependent of any

valuesassociatedwiththeobject.

Object-Oriented Aprincipleof analysis,design,andprogrammingthattreatssystem

componentsasobjects, i.e., any method, language, or system that

supportsobject identity, classification, encapsulation, and

specialization. C++, Smalltalk, Objective-C, andEiffel are

examplesof object-orientedimplementationlanguages.

Object Request Broker (ORB) A softwaremechanism by which objectsmake andreceive

requestsandresponses.

Overload To definemorethan onemethodwiththesame name, but with a

differentsignatureandimplementation.

Paradigm An acquiredway of thinking about somethingthat shapesthought

and actioninwaysthat are bothconsciousand unconscious.

Paradigmsare essential becausethey provide aculturally shared

model for howtothink and act, but they can present major

obstaclestoadoptingnewer,betterapproaches.

Private A visibility designationthat preventstheclientsof aclass(except

friends)from accessingtheassociatedclassmembers.

Process Asetof operations(functions),i.e.,asequenceof behavior.

Reference Model Themodel whichservesasthe authoritativerepository of the data,

usecasesandotheritemsthathavebeendevelopedbyHL7.

Referential Integrity Theassurancethatanobjectreferenceidentifiesasingleobject.

Responsibility A set of related behaviorsspecifiedfor atype. Responsibilitiesare

ameansto organizethevariousbehaviorsof atype by acommon

purposeorfunctionality/

Scenario A sequence of eventsthat occur during one particular execution of

asystem.

Schema A formal representationwith a definedset of symbolsandrules

thatgoverntheformationof arepresentationusingthesymbols.

Second Normal Form Property of arelational schemasuchthat it isinfirst normal form

andeachrowhasaprimarykey.

Semantics Thesemanticsof atypeisthemeaningordefinitionof thetype.

State Representsall of theobject’sstaticpropertiesandthecurrent value

of eachproperty.

State Diagram Showstheevent-orderedbehaviorof theinstancesof theclass.

State Transition Achangeof statecausedbyanevent.

Specification A description of a problem or subject that will beimplementedin a

computer or other system. Thespecificationincludesboththe

description of thesubject and aspectsof theimplementationthat

affect itsrepresentation. Also, the processof analysisand design

that result in a description of a problem or subject whichcan be

implementedinacomputerorothersystem.

System An organizedcollection of computer or other componentsthat

interact.

Ternary Association Anassociationbetweenthreeclasses.

Third Normal Form Property of arelational schemasuchthat it isinsecond normal

form andeachnon-primarykeyfieldsdependsontheprimarykey.

Tuple Anorderedsetof values(arecord).

Variable Astorageplacewithinanobjectforadataelement.

Visibility Theaccessibilityof theattributesandmethodsof aclass.

1