1

6. StageIV:Specification(Implementation) -CreatingHierarchicaland

ImplementableMessageSpecifications

6. 1 Overview

Inthis stage the technicalcommittee actuallyspecifiesthe format ofHL7 messagesand relates

themto interactions. To do so it goesthroughthestepsillustratedbelow.

C o m p o n e n t

S p e c

M e s s a g e

D e s i g n

M o d e l

D e f i n e

M e s s a g e

C o m p o n e n t s

H i e r a r c h i c a l M e s s a g e D e s c r i p t i o n

I m p l e m e n t a b l e M e s s a g e S p e c i f i c a t i o n

S p e c i f y M e s s a g e s

C r e a t e I M S

M e s s a g e I n f o r m a t i o n S u b - M o d e l

S e l e c t C o n t e n t s

I n t e r a c t i o n M o d e l

H L 7 R e f e r e n c e M o d e l

I n f o r m a t i o n M o d e l

1. It selectsa subset ofthe Reference Modelto serve asthe informationmodelofthe specific

domainofinterest. This Message InformationSubmodel(MISM) isdirectlyrelated to the

InformationModelproducedinStageII oftheprocess.

2. It buildsone or more HierarchicalMessage Descriptions(HMD) to describe messages.

EachHMD describesone or more messages. Eachmessage maybe used to describe the

messageformat that isusedfor oneor moreinteractions.

3. Specialistswork withthe TechnicalCommittee to create sectionsinthe Implementable

Message Specifications(IMS) that correspond to the message formatsdescribed inthe

HMDs. There willbe two Implementable Message Specifications, one for Printable

Character Streammessagesandonefor messagestransmittedusingOLE and/or CORBA.

6. 1 .1 TheMessageInformationSub-Model

The Message InformationSub-Model(MISM) must be a subset ofthe Reference Model. Its

purpose isto create a simplified representationofthe contentsofthe Reference Modelby

selectingentitiesthat arerelevant to a logicalgroup ofmessages. The MISMwillbe published

withthe messagesto help usersunderstand their structure and the definitionoftheir data

elements.

6. 1 .2 TheHierarchical MessageDescription

The HierarchicalMessage Descriptionisthe primarydefinitionofthe contentsofa message.

Inpreparingit thetechnicalcommittee

a) movesfromthe generalityofclassto the specificityofobjects. Ifthe same class

appears severaltimesina message to represent different objectsit isrepeated inthe

description. For example, ifa message describesa personwho isa patient, another

personwho isnext ofkinand another personwho isthe referring physician, thenthe

PersonclassmayberepeatedintheHMDoncefor eachofthoseobjects

b) describesfor eachobject itsoptionality, itsconditionality(conditionsunder whichit

mayor maynot be included inthe message), and itscardinality(how manytimesit

mayrecur inthemessage)

c) enumerateseachattribute ofthe classthat willappear asa data element ineach

object representing the class(we maysend fewer and different attributesofPerson

whenit isdescribing the referring physicianthanwe do whenit isdescribing the

patient)

d) describesfor eachdata element inthe object itsoptionality, itsconditionality

(conditionsunder whichit mayor maynot be included inthe object withinthe

message), anditscardinality(howmanytimesit mayrecur intheobject)

e) establishesanorder inwhichtheobject viewscanbesequenced.

Becauseseveralobjectsinthemessagemayrepresent substantiallydifferent setsofattributesof

thesameclass, wecalltherepresentationofanobject intheHMDan object view .

The HMD isrepresented asa table whose rowsrepresent object viewsand data elements. A

row that identifiesanobject view islabeled withthe name ofthe classthat it isdrawnfrom A

rowrepresentingadataelement islabeledwiththedataelement nameandtype.

Eachcolumnrepresentsa message description--the complete listing ofallthe object viewsand

data elementsthat mayappear inthe message. Acolumn heading containsone or more

InteractionIDs(fromthe InteractionModel) that are served bymessagesthat have a common

format.

The cellat the intersectionofanobject view row and a columndescribesitsconnectionto at

most one other object view and itsoptionality, cardinality, and conditionality. The cellat the

intersectionofa data element row and a columndescribesitsoptionality, cardinality,

conditionalityandtherequirement for specificvalues.

6. 1 .3 ImplementableMessageSpecification

The finalstep inmessage development iscreationofthe implementable message specification

(IMS). Thisdefinesthe rulesfor creating the actual message that willpassbetweensystems

using HL7. Inorder to create the IMS, you need to draw onthe message designmodelwhich definesthe rulesfor creating messagesina particular syntaxsupported byHL7. There maybe

multiple message designmodels, one for eachmessaging syntaxthat HL7 willsupport, e.g.,

ER7, OLE, CORBA. For eachmessage designmodel, a different IMS can be created. This

finalstage ofmessage constructionwillbe highlymechanical. We maybe able to automate all

or part ofit.

6. 1 .4 Optionality,Cardinality,Conditionality,andRequiredValue

These termsare used inthe following wayinHierarchicalMessage Definition. Thisvaries

slightlyfromtheir usageintheinformationmodel.

6 . 1 . 4 . 1 A p p l i e d t o O b j e c t V i e w s

The optionality ofanobject viewmaybe:

· Required . Theobject viewmust appear everytimethe message descriptionisused

for anInteraction(subject to the optionalityimplied bycardinalityand

conditionality, below.)

· SiteSpecific. Theobject viewmayappear whenthe message isused. Thiswillbe

defined ona site-specific bases. See discussiononHL7 Conformance Claims

(needstobewritten.)

· Not Permitted. Thisobject view maynever occur whenthe message descriptionis

used for aninteraction. (Thisoptionexistsbecause the object view represented by

therowofthe HMD maybe used inother message descriptionsdescribed byother

columnsofthesameHMD.)

The cardinality ofanobject viewrefersto thenumber oftimesit mayrepeat inthe message. It

is specified asa pair ofnumbers specifying the lower bound and the upper bound, asin(1,m).

The left number isthe lower bound. It maybe zero, one, or anyother positive integer. When

it iszero, the object view maybe optional. The right number isthe upper bound. It maybe

one, anyother positive integer, or lower case m̂.~ Lower case m̂~ indicatesanunstated

arbitrarynumber ofoccurrences.

The Conditionality ofanobject viewmaybe

· Unstated . The Object View mayor maynot appear according to the optionality

andcardinalityrules.

· A stated predicate . The object view maynot appear inthe message unlessthe

predicate istrue. Ifthe predicate istrue it must, may, or maynot appear inthe

message according to the Optionalityand Cardinalitystated above. The predicate

isofthe form̂Object View-Data Element~ = <list ofvalues>, where the specified

data element isanenumerated data type and the valueslisted are valid for the data

type. Ifthe data element that isthe named inthe predicate isnot present inthe

messagethepredicateisfalse.

It isnot avalidconstruct to includeastatedpredicatewithanoptionalityofNot Permitted.

The required value ofanobject view adaptsthe message format to specific Interactions. It

requiresthat anoptionalobject view be sent and further specifiesthe value ofanenumerated

data element inthe object view. Arequired value isalways stated inthe row corresponding to

adataelement. Itsusageisdescribedbelow, under Âppliedto DataElements.~

6 . 1 . 4 . 2 A p p l i e d t o D a t a E l e m e n t s

Thedataelementsthat arespecifiedaspart ofanobject viewmayonlyappear inthe message if

thecorrespondingobject viewappears. Whena value appearsfor a data element it mayhave a

value, it mayhaveaspecialvaluecalledNull, or it mayben̂ot present.~Whenthe object view

doesappear, the optionality, cardinality, and conditionalityofeachattribute maybe further

specified.

The optionality ofadataelement withinanobject viewmaybe:

· Mandatory . The data element must be present everytime the object view appears

(subject to the optionalityimplied bycardinalityand conditionality, below.) It must

not haveanullvalueandit must bepresent.

· Required . Apositionfor data element must be present everytime the object view

appears. It must be present (subject to the optionalityimplied bycardinalityand

conditionality, below) but it mayhaveanullvalue.

· Site Specific . Apositionfor data element must be present everytime the object

view appears. It maybe present (consistent withthe optionalityimplied by

cardinalityand conditionality, below.) Whether ispresent willbe defined ona site-

specific basis. Ifpresent, it mayhave a nullvalue. See discussiononHL7

ConformanceClaims (needstobewritten.)

· Not Permitted . Apositionfor data element must be present everytime the object

view appears. Avalue maynever be present (Thisoptionexistsbecause the object

view represented bythe row ofthe HMD maybe used inother message

descriptionsdescribed byother columnsofthe same HMD.) Ifthe data element

that isthe named inthe predicate isnot present inthe message the predicate is

false.

The cardinality ofandata element refersto the number oftimesit mayrepeat withinan

individualoccurrence ofanobject view. It is specified asa pair ofnumbers specifying the

lower bound and the upper bound, asin(1,m). The left number isthe lower bound. It maybe

zero, one, or anyother positive integer. Whenit iszero, the data element maybe not present

inanoccurrence ofthe object view. The right number isthe upper bound. It maybe one, any

other positive integer, or lower case m̂.~ Lower case m̂~ indicatesanunstated arbitrary

number ofoccurrences.

Avalid HMD maynot have anyintersectionofdata element row and columninwhichthe

optionalityofthedataelement isMandatoryandthelower boundofthecardinalityiszero.

The Conditionality ofadataelement maybe

· Unstated . The data element mayor maynot be present inthe object view

accordingto theoptionalityandcardinalityrules.

· A stated predicate. The data element maynot appear inthe object view unless

the predicate istrue. Ifthe predicate istrue it must, may, or maynot be present in

aninstance ofthe object view according to the Optionalityand Cardinalitystated

above. The predicate isofthe formÔbject View-Data Element~ = <list of

values>, where the specified data element isanenumerated data type and the

valueslistedarevalidfor thedatatype.

It isnot avalidconstruct to includeastatedpredicatewithanoptionalityofNot Permitted.

The required value ofanobject view adaptsthe message format to specific Interactions. It

requiresthat anoptionalobject view be sent and further specifiesthe value ofanenumerated

dataelement intheobject view.

P h y s i c i a n

I D _ n u m b e r

n a m e

V i s i t

d a t e

t i m e

c l i n i c

I n p a t i e n t _ s t a y

s e r v i c e

l o c a t i o n

d i s c h a r g e _ d a t e

P h y s i c i a n _ v i s i t _ r o l e

r o l e _ I D f i l l e d _ b y ( 1 ) p a r t i c i p a t e s _ a s ( 0 , m )

p l a y e d _ i n ( 1 ) h a s ( 1 , m )

Consider, for example, the above fragment ofanimaginaryMISM. Further suppose that

role_ID inPhysician_visit_role were ofanenumerated data type that specifiesthe role with

valuesfor Attending, Admitting, Referring, Senior House Staff, etc. The HMD might include

one columnfor a message that willbe associated withthe Admit event. That columnmight

include the notationthat a value ofAttending isrequired for one occurrence ofthe

Physician_visit_role class. Thisisequivalent to saying that there must be anattending

physicianintheAdmit message.

Required values for object viewsare noted at the cellthat isthe intersectionofa column

representingagroupofInteraction_idsand a row representing a data element withinthe object

view. It containsavaluewhichisoneoftheenumeratedvaluesofthedataelement.

The inclusionofa required value for anobject view impliesthat the entire object view is

required. Ifthe cardinalityofthe object view connectionpermitsmultiple occurrencesofthe

object view, thenother occurrencesmaybeinthemessage, unconstrainedasto thevalueofthe

specific data element. Multiple required valuesmaybe included ifmultiple occurrencesthe object view are permitted. Eachoccurrence ofthe object view must have one ofthe stated

values.

{It might be betterto replace thiswhole notion with a more general one of business rules--

Wes.}

6. 2 CreatingtheMessageInformationSubmodel

6. 2 .1 Overview

The Message InformationSub-Model(MISM) iscreated byselecting elementsofthe

Reference Modelthat are sufficient to describe allthe informationina logicalgroup of

messages. Using a subset ofthe entire Reference Modelwillclarifythe information

relationshipsinthe messages. Using a single sub-modelfor the group ofmessageswill

decrease the totaleffort increating the standard and help itsusersunderstand the information

relationshipsamongthemessages.

Everyclass, attribute, and connectionthat appearsinthe MISMmust also appear inthe

Reference Model. However, the MISMwillexclude some classesfromthe Reference Model.

Where it includesa class, it mayleave out some ofitsattributes. Where it includestwo classes

that haveaconnection, it mayexcludetheconnection.

WheretheMISMincludesaconnectionfromtheReference Modelit mayadjust the cardinality

insuchawayto reducetheoptionality. Specifically

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

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

(0,m) can be red uced to (1,m)

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

However, what wasrequiredintheReferenceModelcannot bemadeoptionalintheMISM.

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

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

Where the MISMincludesanattribute fromthe Reference Model it maybe required inthe

MISMeventhoughit isoptional inthe Reference Model. However, ifit isrequired inthe

Reference Modelit must be required inthe MISM. Whenanattribute hasa cardinalitygreater

thanoneintheReferenceModelit maybereducedintheMISM.

6. 2 .2 Procedures

The domainInformationModelthat wascreated instage II reflectsanunderstanding ofthe

informationthat must be sent that wasderived fromprior analysisofuse casesand enhanced

throughcontemporaneouscreationofthe InteractionModel. It isa primarysource of

candidateClasses, AttributesandConnectionsto includeinthe MISM. However, the scope of

the domainInformationModeland that ofthe MISMmaybe different;severalMISMsmay

document specificgroupsofmessagesthat arerelatedto asingledomainInformationModel.

6. 2 .3 Documentation

The MISMisdocumented according to the same conventionsasthose used to describe the

ReferenceModel.

6. 2 .4 Discussionandhelpful hints

There are no exact rulesfor selecting the contentsofanMISM. One strategyisto look at the

l̂argest~ message ina group. Thiswould be the Interactionthat, according to the use cases,

seemsto have referencesto a large number ofclasses. TechnicalCommittee membersmay

thenreviewother, relatedInteractions, addingclassesasdictatedbytheir usecases.

There islittle benefit to making a carefulanalysisinorder to weed out a few data elements

froma class. Work canprogressfaster byallowing themto remaininthe MISMand selecting

the relevant attributeslater, when building the HMD. If, onthe other hand, a classwithmany

attributesisincluded for anincidentalreason, requiring onlya few ofattributes, the Technical

Committeemaychooseto eliminatetheunusedattributesfromtheMISM.

There are two benefitsto excluding classesand connectionsfromthe MISM: (a) it will make

the MISMeasier to understand for readersofthe standard, and (b) variousbusywork willbe

avoided ifthe graphicalexpressionofthe MISMfitseasilyona page. The cost ofexcluding

informationisonlythat there maybe a requirement to add it later, ifthe committee discoversa

need while building the HMD. Since the MISMand HMD are developed during the same

stage, it isconvenient to makesuchiterativeadjustmentsintheir contents.

Likewise, there are no exact rulesfor deciding whento use a single MISMand whento have

more. Splitting themwill make smaller, more manageable graphicaland literaryexpressions.

Combining themwillhelp the user understand the informationrelationshipsamong message

descriptionsmore clearly, and willreceive some parsimonyinthe total lengthofthe

specification.

6. 2 .5 Criteria

6. 3 CreatingtheHierarchicalMessageDescription

6. 3 .1 Overview

The HMD isrepresented asa table whose rowsrepresent object viewsand data elements. A

rowthat identifiesanobject view islabeled withthe name ofthe classthat it isdrawnfromand

a suffixto distinguishit fromother object viewsdrawnfromthe same class . Arow

representingadataelement islabeledwiththedataelement nameandtype.

Eachcolumnrepresentsa message description--the complete listing ofallthe object viewsand

data elementsthat mayappear. Acolumnheading containsone or more InteractionIDs(from

theInteractionModel) that areservedbymessagesthat haveacommonformat.

The cellat the intersectionofanobject view row and a columndescribesitsconnectionto at

most one other object view and itsoptionality, cardinality, and conditionality. The cellat the

intersectionofa data element row and a columndescribesitsoptionality, cardinality, and

conditionalityandrequireduse.

In preparing the Hierarchical Message Description we will answer these important questions

· What object viewswillbesent inamessage?

· How are theyrelated to the other object viewsinthe message (bywhat

connection?)

· Whenwilltheybesent (always, or aretheyoptional, do theyrepeat)?

· What attributesofthe classesofthe MISMfromwhichobject viewsare derived

willbesent asdataelementsfor eachclass?

· Inwhat order willtheobject viewsbesent?

The Hierarchical Message Description is a hierarchy in order to portray both sequential relationships

among the object views and subordinate relationships. The sequential aspect portrays the order and the

subordinate relationship defines the relationship among the object views (as in this is the patient who is

the subject of this visit.) In simple messages the relationships may be self-evident. However in most

messages the relationships must be clearly shown (as in this is the Person who is the Patient, this is the

Person who is the Guarantor, this is the Person who is the Physician who gives primary care to the Patient

while that is the Person who is the Physician who will be the Attending physician for this Visit.)

The relationships among object views are most frequently represented in the message by grouping the

subordinate objects ^within the scope~ of the superior object. The physical representation of `within the

scope´ will vary in the different Implementable Message Specifications, but the logical concept is the

same.

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 )

The figure above shows an imaginary MISM fragment and one logical interpretation of the subordinate

relationships. (Physician-1 is shown ^within~ Order-1 simply to denote the association between them in a

manner consistent with the implementation techniques of the IMSs.) However, the figure below

represents another logical interpretation of the subordinate relationships that may be appropriate for a

different Interaction.

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

At the end of the process the HMD, through its subordinate and sequential relationships will be a specific

interpretation of the MISM as appropriate for one or more Interactions.

For convenience these ^within the scope~ relationships will be shown by indentation in Hierarchical

Message Description.

So one interpretation of the MISM fragment above might be shown as:

Patient

is_subject_of (0,m) Order

contains (0,m) Test

written_by (1) Physician

The indentation shows the reader that the written_by relationship is between Physician and Order rather

than Test or Patient.

Another issue arises in interpretation of an information model when a connection is shown to a class that

is has a gen-spec relationship with another class. Consider the imaginary MISM fragment drawn from

the toy model.

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

Different instance of messages may be describing a Commercial_property, a Residential_property or a

Property (not otherwise specified.) These alternatives must be described in the Hierarchical Message

Description. This will be done by using the special construct choice of .

Listing

lists 1 choice of

Property

Commercial_property

Residential_property

The HMD is produced in three steps:

1. CreateaTableofObject Views

2. CreateanAdjustedTableofObject Views

3. CreatetheHierarchicalMessageDiagram.

The Table of Object Views shows only the object views (without the data elements.) It is a first draft of

the order in which the Object Views will appear in the final message and it has subordinate relationships

to describe how the relationships in the MISM should be interpreted for a specific message.

The Table of Object Views can be represented as a table or in a graphical manner.

The Adjusted Table of Object Views is merely a re-ordering of the ^first draft~ Table of Object Views to

optimize certain aspects of the message.

The Hierarchical Message Description is a recapitulation of the Adjusted Table of Object Views with the

addition of the data elements.

6. 3 .2 Procedures

6. 3 .3 Documentation

6. 3 .4 Discussionandhelpful hints

· Ensure that the attributesfromeachclassinthe subset modelare represented.

Checkrepetitionagainst thecardinalitiesinthesubset model.

· Payspecialattentionto situationsinwhichthe group ofattributesdrawnfroma

classappear multiple timeswithinthe table. Thiscan happenwhenthere are

multipleinstanceconnectionsbetweenaclassandother classes. Consider whether

the multiple connectionsrepresent multiple objects(classinstances) or repeated

usesofthesameobject. Inthesecondcase, youshould pushthese attributesto the

topofthetableanduseareferencenumber to point to them.

· Data elementsneed to have the following informationrecorded for eachmessage

profile:xxxx

· You should note that multiple implementable Message Specifications(IMS) can be

created for eachmessage. There can be one for eachmessage syntaxthat HL7

supports. CreationofanIMS isa strictlymechanicalprocessbased onthe

messagecontentsandthemessageconstructionrulesfor thesyntaxbeingused.

6. 3 .5 Criteria

· Allattributesfromthemessagesub-modelareincludedasdataelements.

· There isa message profile columnfor eachinformationflow inanEvent/Role

diagram, unlesstheproject teamhasclearlylabeledtwo flowsasidentical.

· Element optionalityisrecordedfor eachelement andmessageprofile.

· Repeatingobjectswithinmessagesarehandledcorrectly.

6. 3 .6 ToyModel

HereistheHMDfor anewlisting.

Condition Requirement Connection Cardina

lity

Object/Attribute Data

type

Listing

asking_price NM

listing_identifier EI

listing_status ID

listing_terms FT

Condition Requirement Connection Cardina

lity

Object/Attribute Data

type

lists 1,1 Property

appraised_value NM

location AD

lot_size NM

property_taxes NM

school_district ST

choice_of (1of 2) Residential_Property

living_space NM

number_baths NM

number_bedrooms NM

choice_of (2 of 2) Multi_unit_property

gross_size NM

rental_expense NM

rental_revenue NM

sprinkler_system_ind ID

is_made_up_of 1, m Rental_unit

number_bedrooms NM

unit_designation ST

unit_size NM

is_mortgaged_to Lender

is_role_for Stakeholder_L

taxpayer_id

choice_of (1 of 2) Person_L

person_address AD

person_name PN

choice_of (2 of 2) Organization_L

organization_address AD

organization_name AD

SIC_number ST

created by 1,1 Real_estate_agent_S

priority_phone TN

is_a 1,1 Person_S

person_name PN

role type = ^staff~ holds 1,1 Agency_role_S

staffs 1,1 Real_estate_agency

agency_listing_identifier ID

is_an 1,1 Organization_A

organization_address AD

organization_name AD

Condition Requirement Connection Cardina

lity

Object/Attribute Data

type

SIC_number ST

generalize Stakeholder_A

taxpayer_id ST

role type = ^manager~ staffed_by 1,1 Agency_role_M

held_by 1,1 Real_estate_agent_M

priority_phone TN

is_a 1,1 Person_M

person_name PN

6. 4 CreatingtheImplementableMessageSpecificationforPrintableCharacterStreamMessages

6. 4 .1 Overview

6. 4 .2 Procedures

6. 4 .3 Documentation

6. 4 .4 Discussionandhelpful hints

6. 4 .5 Criteria

6. 4 .6 ToyModel

6. 5 CreatingtheImplementableMessageSpecificationforOLEandCORBAMessage

6. 5 .1 Overview

6. 5 .2 Procedures

6. 5 .3 Documentation

6. 5 .4 Discussionandhelpful hints

6. 5 .5 Criteria

6. 5 .6 ToyModel

7.