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Figure 5-1. Thisfigure shows the UML representation of a protypical Use Case analysis defining the
system boundaries and responsibilities for "Some System.” Three Actors using "Some System” have
been identified: two human users and one system. The Actors interact with Some System via three
Use Cases, each of which represents a system responsibility. Not shown are the associated Products
of Vaue produced for the Actor(s) by Some System as a result of the System's fulfilling of a named
RESPONSIDINITY. ..ttt ettt e e et e e e rbe e e sare e saneen 51

Figure 5-2. A schematic representation of the iterative process of Use Case Analysis for defining system
boundaries and system responsibilities. System boundaries are defined indirectly through the
identification of Actorswho lie outside those boundaries. System responsihilities are identified by
virtue of the Products of Value that the system produces as aresult of an interaction between the Actor
and the system. In particular, the Product of Vaue is the direct result of an interaction between an
Actor and the system, and is produced as a result of system fulfillment of one of its responsibilities.
The "Product of Value" of Use Case analysisitsdlf, i.e., the collection of Use Case diagrams and
associated documentation referred to as the "Use Case model,” providers the system's Functional
Requirements Specification, as well as aframework for Test Plans and User Documentation/Training
(1072 0 £ TP PROUROPROPRTOT 5-2

Figure5-3. Aninitia "high-level" Use Case analysis has revealed two System Responsihilities.
Responsibility 1 has been "decomposed"” into two "lower-level" Use Cases which are contained within
a subsystem/package named with the noun phrase "Management of Responsibility 1." Note that as
the decomposition of a given high-level system Responsihility occurs, the Actors involved with the
lower-level Use Cases may not be the same as those at the higher-level. In particular, other packages
representing different "higher-level Use Case Responsibility Management” subsystems may
themselves become Actors in a given subsystem’ s Use Cases because the lower-level Use Casesin the
subsystem-of-interest produce a Product of Vaue for the other subsystem. ..........cccceeviiiieiiieeenee 5-3

Figure 5-4. A simplified high-level Use Case analysis of avirtual HL7 messaging system. System
responsibilities are partitioned by message type (and ultimately by message), while Actors are
identified by area-of-interest. Each System Responsihility is fulfilled by assembling and transmitting
(or receiving and interpreting) the appropriate MESSAgE(S). . ..«ee veerrrerrrererererieerreesrieeesiee e e e seeeas 5-4

Figure 5-5. Thisfigure shows a high-level Use Case analysis of a prototypical (real or virtual) healthcare
information system. Users (Actors) perform various domain-specific functions using the "system,”
which is often an interfaced/integrated collection of heterogeneous systems (and/or subsystems.)

M essage traffic flows between the various systems/subsystems as a direct result of interactions
between the various Actors and systems/subsystems. However, the Actors per se are not aware of the
messages at the level of construction, transmission, reception, or interpretation. These System
Responsibilities are instead handled by the internal messaging subsystems of each of the domain-
specific systems/subsystems. A Use Case diagram of a messaging subsystem therefore has non-
human Actors. The MDF refersto these Actors as "Application Roles." (Seetext and Figure 5-6 for
L = 107 o ) TSP 5-5

Figure 5-6. This Figure shows the Use Case relationship between the HL7 Messaging System and its
Actors, the MDF-defined Application Roles, as well as the larger contextual relationship between the
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HL7 Messaging Conformance System as a set of responsibilities within a Messaging Subsystem (see
Figure 5-6). The Actors receiving Products of Vaue from the HL7 Messaging Conformance System
are noted simply as "Messaging Stakeholder"; however, their presence is meant to emphasize the
layered architectural application of Use Case analysis in complex systems. Not mentioned are the
Responsibilities of the Receiving Application Role ("Receiver Responsihilities,” the MDF extension
(o Rt SN gTo 11 ol W) I oi 0] ) TSRS 5-6

Figure 5-7. This Use Case diagram depicts the high-level Use Cases for the system "MDF Methodology,"
(or, more correctly, for the "Use Case Management” subsystem / package of the larger "MDF
Methodology" system, i.e, for the "system™ that results in the definition of Version 3.x HL7 messages.
Actors are outside the system's Boundaries, while the system's (high-level) Responsibilities are
depicted viathe named ellipses. The optional direction association arrows between each actor and the
named Use Cases indicate that in each actor/use case interaction, the interaction isinitiated by the
actor rather than the system (a direction of the association can be reversed in cases where the system
initiates the interaction.) Note that both the Technical Committee and the Technical Steering
Committee have an interaction with the use case "Develop Scope Statement™ indicating that both
Actorsreceive a Product of Value from the USe Case. ........cooeeieerieieeiee e 5-8

Figure 5-8. A Use Case diagram depicting the high-level Use Cases for the "Patient Management" system
(or subsystem) from the Example Model in Chapter 12. All Use Cases are initiated by the associated
5 0 (0] = PP TP PP RPN 5-9

Figure5-9. A typical Actor hierarchy. Note that the root of the hierarchy is an abstract Actor, i.e., an
Actor that does not represent areal-world system user. Abstract Actors are named in UML using
TEBIICS. ettt 5-12

Figure 5-10. Thisfigure uses a subset of the Use Cases from the Example Model (Chapter 12) to illustrate
the use of the <<extend>> and <<include>> stereotyped dependency relationships that can exist
between two Use Cases. An extending Use Case adds behavior to the extended Use Case at
specificaly defined "Variation Points' within the extended Use Case. An <<extend>> relationship
between two Use Cases is used when the extended Use Case can function on its own in most
situations, but requires additional behavior to handle non-error exception conditions. The
<<include>> relationship is used to factor out common behavior, which is encapsulated in the
included Use Case. Neither the included nor the including Use Case normally functions alone. Note
that because both the <<extend>> and the <<include>> relationships are named stereotypes of the
UML "dependency" relationship, an association utilizing either of the stereotypes indicates that the
“source’ has a dependency on the "target,” i.e., the source is sensitive to a change in the target.
Finally, note that this diagram adopts two aternative graphic conventions (neither of whichis
currently supported in Rose): the System Boundary between the Actor(s) and the System's
(subsystem's) Use Casesis shown; and a direction isindicated on the association link between the
Actor and the various Use Cases. In the absence of adirectional indicator, it is assumed that the Use
Caseisinitiated DY the ACLON.........ooiei e 5-16

Figure 5-11. The Figure represents a hypothetical Use Case diagram for a subsystem called "Lab Test
Execution™ which lives within a larger system called "Management of Lab Tests." This system (not
shown) has a Use Case named "Perform Lab Test." The decomposition of that Use Case (i.e., the set
of use casesthat collaborate to fulfill the Use Case) are Use Cases within the "Lab Test Execution”
subsystem. The Actors and associations for one of the Use Cases ("Order Lab Test") are shown. The
fact that the Use Case is associated with two Actors suggests that the Use Case itself may be further
decomMPOSEd (FIQUIE 5-12). ...ttt e et e rbe e saee e sabe e sbeeeees 5-18

Figure 5-12. The Use Case in Figure 5-11 involving association with two Actors has been decomposed
into two distinct System Responsibilities, each being initiated by a single Actor. This decomposition
may be represented by either indicating that the two Use Cases in Figure 5-12 reside in a subsystem of
the system in which the single Use Case in Figure 5-11 resides, or, by use of a collaboration
association between the "parent” Use Case and its "children.” In either case, the two Use Cases
"Order_new_lab_test” and "Order_reflexive lab_test" define a more granular architectural layer than
the layer defined by their parent "Order_lab_test.” NOTE: acollaboration............ccccoveerniieniennne 5-18
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1. Introduction

This document is to be used by members of the Health Level Seven (HL7) Working Group. It provides a
methodology for developing HL7 messages for HL7 Version 3.0 and beyond. This document is under
development, and will change as the HL7 Working Group gets more experience in developing messages for
the Version 3 family of standards.

If this document, and the methodol ogy for message development that it discusses, is a substantial
accomplishment, this is because it relies on the work of many other groups and researchers.

The process by which messages are devel oped from the Information Model, as well as many
characteristics of the methodology as a whole draws heavily from the work done by CEN TC251 WG
3!

The effort to establish modeling as a central activity for standards development relies on the pioneering
efforts of MEDIX for its study of the role of data models in standards development.

Notions of model development and harmonization were worked out by the Joint Working Group for a
Common Data Moddl.

Many of the approaches HL 7 has developed have been implemented and explored by the Andover
Working Group.

1.1 Acknowledgments

The HL7 Message Development Framework has been built though the efforts of alarge number of authors
and reviewers. Special credit is due to Jacob Golder for his efforts to guarantee the proper treatment of
Object Oriented techniques within this document. There were many other people who contributed to the
ideas and text contained within. The HL7 Methodology & Modeling Committee wishes to acknowledge
the contributions of the following people: Norman Daoust, Gary Dickinson, Jack Harrington, Karen Van
Hentenryck, Ted Klein, Clem McDonald, Linda Quade, Larry Reis, Rob Seliger, Mark Shafarman, and
Mark Tucker.? A substantial contribution has also been made by the participants in the Modeling and
Methodology list server supported by the HL7 Modeling and Methodology Committee.

1.2 Document Scope

This document defines the stepsin the HL7 Message Development Process, and it indicates the criteria for
passing from step to step. In other words, it defines a methodology for defining HL7 message formats. It
includes material and references to guide the message developer, and to help ensure the quality of the HL7
standard.

HL7 members should use the document as a tool for understanding the process of building messages and
the models that support message development. It is areference manual that describes each stage of
building messages, how to use the tools that supports this process, and the concepts involved.

! Comite Europeen de Normalisation, Technical Committee 251, Working Group 3. This group defines the
methodology for developing standardized messages to support European healthcare standards development. Refer to
the document cited for more information.

2 Thelist of contributors, by its nature, is both dynamic and subject to undeserved omission. The editor hastried to
recognize all those who have submitted comments on this document.
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1.3 Overview

This document leads a Technical Committee (TC) Project Team?® through the process of building HL7
messages. It supports an HL7 project from the point that the need for a new message or group of messages
is perceived until actual messages are defined. HL7 devel opers should use this document as a guide to the
creation of new messages for Version 3 and beyond. HL7 Working Group members will also note that the
HL7 Reference Information Model* plays an important part in this process, and that this handbook will
only come fully into use once that Reference Information Model has been created and can be used in
message development.

The HL7 message devel opment methodology is not just a set of notations, but a systematic process for
taking the message developer from original requirements to implementation.® The methodology takes into
account a persistent tension between the desire to improve the quality of the end product by following a
defined process and the need to deliver aworking standard in a short time. It presents existing software
applications as software agents that interact with other software agents across different platforms, systems,
architectures, and languages, to achieve a greater level of interoperability. This requires sharing the
semantic content (and often the pragmatic content) of the represented knowledge between applications.
Trandlation alone is not sufficient because each application carries out its processing on the basis of
implicit assumptions about the meaning of what is represented. For two applications to effectively inter-
operate, such assumptions must be shared. That is, the semantic content of the various data must be
preserved.

This methodology follows atypical development life cycle, and is divided into three distinct phases:
requirements, analysis, and implementation. During each phase different aspects of the healthcare
environment® are defined, and consistency checks are performed. This development process seeks to insure
consistency of the contents created for each phase (within each model), and between the phases (between
models).

Currently, the healthcare environment has been divided into sub-domains and each of the HL7 Technical
Committees is assigned one or more sub-domains.” Every Technical Committee will define and carry out
projects to model messages for use in its sub-domain.

Technical committees should give due consideration to each of the phases and models defined in this
document, but not all of these are mandatory, nor is exhaustive detail required for each. However it is
important to remember that each phase builds on the results of the previous phase. The HL7 Message
Development Methodology presents the process of developing messages as a series of steps, but the actual
job of message development will usually involve an iterative process. The number of iterations required
depends on the size and complexity of the problem. The major steps listed for each phase provide a general
guideline for creating the models defined within that phase.

Please note, that the purpose of this document isto present the development process for creating HL7
messages. The contents of this message devel opment methodology are based on current notions of the best

3 Normally, a project will be taken on and administered by an HL7 Technical Committee. However, provided that is
approval isreceived from the HL7 Technical Steering Committee, some modeling can be done by an HL7 Specia
Interest Group.

* The HL7 Reference Mode 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.

5 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 Y ourdon.

® Insofar asit is significant to HL 7 messaging.

" To support the creation of HL7 Version 3, the first task of each Technical Committee will be to define its area of
concentration by drafting a charter for review and approval by the Technical Steering Committee.
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way to build applications and computer systems, in particular on the object oriented methodologies. For a
detailed description of modeling methods, please consult the respective method textbooks. However, the
reader should remember that, for HL7, the “system” that is being defined is a group of messages that
work together, not an end-user application.

14 Why a Major New Version?

The original process for defining HL7 messages was established in 1987. It has served well since.
However, as HL7 has grown in membership and its standards have become more widely used, HL7 has
become aware of opportunities to improve the process and its outcomes. HL7 interface costs and
implementation times are substantially better than the industry experience with proprietary interfaces.
However, these costs and times vary considerably by vendor, and the industry sees a need for improvement.
Because of substantial optionality in HL7, it is difficult to specify precise contract terms for HL7 interfaces.
This can lead to unrealistic expectations that hurt vendors and buyers equally.

The size and complexity of the HL7 organization has grown considerably since the days when all the
members of all the technical committees could sit together in aroom. The number of specialized
committeesin HL7 and the size of each have grown substantially. These factors challenge the organization
to provide improved “institutional memory” and more effective access to the most important shared
knowledge.

1.4.1 Difficulties with the Existing Process

The process for building version 2.X messagesis entirely ad hoc. Thereis no explicit methodology.
Members receive no formal guidance in constructing messages. Trigger events and data fields are
described solely in natural language. The structural relationships among data fields are not clear.

Segments are re-used in many messages and message definitions are reused for many trigger events. In
order to accommodate this extensive re-use, most data fields are optional. Chapters are inconsistent in their
use of trigger events versus status codes. Thereis no specification as to when a specific kind of healthcare
information system should be expected to honor atrigger event or accept a message.

With version 2.x, atechnical committee creates messages by editing word processing documents directly.
The metadatais not available in a structured form until the staff and volunteers tediously extract it from the
word processing documents after publication.

In summary, there is substantial need to improve this eleven-year-old process in order to handle the breadth

and complexity of the challenges HL7 facestoday. The industry will gain if a new process supports
specifications that are more rigorous.

1.4.2 Opportunities to Improve

Fortunately, software practitioners have learned alot since 1987. There are better methodol ogies.
Computer support is far more available and cost effective. However, HL7 cannot take advantage of these
developments solely by minor tweaks to the old process.

HL7 spent four years characterizing its revised goals and creating a methodol ogy to adapt modern analysis
techniques from system building to message design. Initially the Executive Committee chartered an
independent task force to establish the broad outlines of the approach. In January 1996, the Technical
Steering Committee agreed to adopt the main features of the approach and take over its management.
Planning work continued in the Modeling and Methodology Committee and the Control/Query Committee.
At the completion of version 2.3, in the spring of 1997, the HL7 technical committees al began to use the
Version 3 process.
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Here are some features and benefits of the new approach:

The process is based on an explicitly documented methodol ogy supported by training classes,
trained facilitators and computerized tools. This helps functional committees meet the challenges
of de novo interface design, increased functional breadth, and evolution of assumptions. It helps
new members become productive in fewer meetings. The majority of the development timeis
spent creating use cases and an information model using the Unified Modeling Language that is
rapidly becoming an industry standard. Thisisan enormous aid to providing institutional memory
and sharing work in progress across committees and to the membership at large.

Conformance to HL7 Version 3 is specified in terms of Application Roles. These are abstractions
that express a portion of the messaging behavior of an information system. A vendor of a
healthcare application describes its conformance by asserting that it completely supports all trigger
events, messages and data el ements associated with one or more Application Roles. Thislevel of
specificity allows clearer pre-contractua understanding between vendors and buyers and will serve
as abasisfor conformance testing.

1.4.3 Optionality is a Four Letter Word

The limitation, if not elimination, of “optionality” isaprimary goa of HL7 Version 3. Many of the
constructs within this Message Development Framework were designed with that goal in mind. In current
HL7 standards, almost every datafield is optional. This optionality is necessary since optionality is defined
by segment and segments are re-used in multiple messages. Declaration of a data field as optiona within a
segment allows that segment to be used in many different messages without any further definition.

However, the wide uses of optionality, while helpful in gaining consensus and in writing a somewhat more
compact specification, imposes significant costs on interface implementers. In fact, optionality, asa
“feature” of HL7 Version 2.n, is associated with most of the issues that Version 3 istrying to solve.
Optionality makes it harder to precisely define the semantics of a specific message and makesiit virtually
impossible to generate conformance claims for messaging.

In Version 3, three steps will be taken to eliminate optionality.

1. Presence or absence of valuesis defined by trigger event rather than at the level of data definition.
Within the RIM, there is no notion of optionality. Each classhasalist of relevant attributes. Instead,
the presence or absence of a data element value is defined for the Hierarchical Message Description
(HMD) associated with atrigger event.? This approach leads to more messages with more precise
definitions.

2. The concept of “optionality” has been replaced by *“ Conditional”, a more rigorous alternative. The
presence of one data field can be required or not allowed depending on the value of another field. For
example “bed location” isrequired if visit type is “inpatient” or “day surgery.”

3. Message developers are urged not to use imprecision as a shortcut towards consensus. Instead they

should explore whether disagreements over specific data structures should be resolved by creation of
multiple trigger events or application roles.

1.4.4 Limitations of the New Approach

Nothing is free or perfect. The new methodology has costs and limitations, particularly related to
development effort and complexity. These must be balanced against the benefits.

8 Some of the terms used here are new. The reader should take note of these, and press on. They are defined later in
the document.
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The version 2.x process is more direct than that of Version 3. To change a part of the 2.x standard, one
simply edits the change into the appropriate word processing document. In Version 3 one makes changes
in the computerized models, and then deal s with the downstream consequences in the message structures.
The disparity between the processes is most noticeable in introducing small changes into existing
interfaces. When designing big changes or new interfaces, each method requires time to achieve joint
understanding and arrive at consensus. The well-documented and facilitated approach in Version 3is
arguably faster than an ad hoc process employed by a committee that changes members from one meeting
to the next.

HL7 has added resources to support this more intense process. These include recruitment of a cadre of
trained modeling facilitators, provisions for additional training, extension of the Working Group Meetings
to five-days, and establishment of interim meetings to harmonize the models devel oped during the Working
Group meetings. HL7 aso invests some of its budget in computer software and staff support to assist the
version 3 process, and to pay the travel expenses of certain leaders and facilitators to the interim meetings.

1.5 Methodology Preview

This methodology defines the process of message devel opment through generation of models and graphs
during the following stages.” Each stage has a specific focus, and is associated with a model or closely
associated group of models.

Stage | Requirements development starts by defining the scope for a new project, and then
provides a description of the domain’s business processes through development of the
Message Use Case Model.

Requirements
The Use Case Modd is built using use case diagrams to capture the project scope, and
to allow full definition of the requirements the set of messages is designed to support.
The Use Case Moddl provides a basis for assuring the quality of the later stages of
message development, and for defining conformance claims for applications using
HL7.

° It is common to distinguish three views in the analysis process: Function, Structure, and Behavior. These
views correspond to three models: A functional model deals with the responsibility aspect and reveal s the intended
purpose of atask. A structural model deals with the form and describes the objects and their relationships. A
behavioral model deals with procedural aspect and represents the potential behavior of an application or application
component in terms of the actions it takes and the states that it enters over time. It also deals with dynamic interactions
across the application border—scenarios.
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Stage 11

Message
Contents

Structural analysis focuses on the Information Model, which defines the data that
messages will carry and that analyzes the state transitions for those classes and
subject classes that play a central role in message development. The Information
Model is built using class diagrams, and state transition diagrams. Creation of the
Information Model provides for consistent and clear definition of the contents of a
message or a group of related messages.

The Reference Information Model (RIM) contains the information model contents for
HL7. Each Technica Committee takes responsibility for the contents of the RIM
through its participation in the harmonization process and its modeling activities. The
Technical Committee will construct a domain information model containing the
information needed to support messages within its domain. This domain information
model is used as input to the harmonization process that introduces modifications to
the HL7 RIM. Use of the HL7 Reference Information Model as the source of the
content of messages provides for a more efficient message devel opment process. The
harmonization process hel ps ensure that the RIM contains the concepts that have been
developed and refined by the HL7 Working Group.

Development of the state transition model for subject classes, those classes that play a
central role for messaging, forms acrucial connection between the work at this stage,
and the investigation of messaging behavior in the next phase.

Stage 111

Messaging
Behavior

Behaviora analysis focuses on the Interaction Model, which defines the specific
interactions (information flows) that are needed to support the functional
requirements. Interactions identify the trigger events that cause information to be
exchanged and indicate the situations in which messages that will be needed. These
definitions are also used to allow specification of HL7 conformance claims.

The Interaction Model is built using the definition of application role classes, a
tabular interaction grid, and sequence diagrams to describe the specific interactions
(information flows) and application roles needed to support messaging requirements.
The interactions provide a template for the flow of messages between HL7 using
applications. Conformance claims are structured so as to satisfy use cases and
scenarios. The conformance claim will allow an HL7 using application or system to
specify clearly itsimplementation of HL7.

Stage IV

Message
Specification

Specification involves using the models created during the previous stages to create
message specifications that precisely define HL7 messages.

The Message Information Model (MIM) is a subset of the Reference Information
Model that contains the data relevant to a message or group of messages. The
Hierarchical Message Description (HMD) provides a tabular representation that
shows the attributes that are included in each message and defines presence or
absence of message components for each trigger event. The Implementation
Technology Specification (ITS) precisely defines the representation of HMD contents

in a specific messaging syntax.

Figure 1-1 Four Stages of Message Development
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There are four types of models that are created or modified in the course of message development. This

document organizes the message devel opment process around those models, asindicated in the diagram
below.

The HL7 Message Development Framework

Phases, activities, and models

| Requirements Analysis I Solution Design and Implementation I

Use Case Information Interaction Message Message
Analysis Analysis Design Design Specification

— 7 Y } |

T
I 1-n Order ER7,
choice of CORBA/OLE,
I 0-n Drug SGML/XML,

, ——— 0-1 Nursing EDIFACT
R .
= .; I—I ' -
— E
Interacti Hierarchica Implementation
Use Case Reference Information n'\jr o dellon Message Technology

Model - Model Description . Specification

(UCM) (RIM) ~_ (M) ~_(HMD) (TS

Reference Model Repository

Figure 1-2. HL7 Message Devel opment Process Model

The project life cycle diagram indicates in alinear fashion how a Technical Committee moves through the
stages of developing new messages. This diagram shows the Information Model being built before the
Interaction Model, even though both are contained in the same stage of message devel opment.
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The diagram highlights required steps in the process of designing a message.

The process defined by this Message Devel opment Framework provides for:
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precise definition of the functional requirements that were considered by the message developers

consistent data definition across the entire standard

rigorous definition of the contents of each message that is defined

conformance claims for use by standards implementers that increase the degree of interoperability

between applications that make use of HL7

1.6 Document Structure

This Message Development Framework guides the Technical Committee project team through the process
of developing HL7 messages. The sections that comprise the MDF are described below.

Chapter 1: Introduction provides an overview to the HL7 Version 3 message devel opment.

Chapter 2: Glossary of Version 3 Terms and Acronyms contains definitions of the key terms
that are used within this document.

Chapter 3: Principles of Version 3 discusses the premises for Version 3 and reviews the key
criteriafor success in developing the new version.
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Chapter 4: Managing Message Development defines the organizational structuresthat HL7 has
created in order to manage version 3 and to guarantee the development of high quality messages.

Chapter 5: Use Case Model provides the modeling tools to devel op the requirements for HL7
messages.

Chapter 6: Information Model provides the modeling tools to define the information used in HL7
messages, and discusses the principles behind the HL7 Reference Information Model (RIM).

Chapter 7: Associating Vocabulary Domains With Attributes, Elements, and Fields discusses
the principles for the use of controlled vocabularies within HL7 messages, and indicates procedures
that will assist HL7 technical committees in applying these principles.

Chapter 8: Interaction Model provides the modeling tools to define the trigger events and the
interactions (or communication needs) for an HL7 message. It also provides tools to define the
roles played by senders and receivers of HL7 messages.

Chapter 9: Conformance Claims and Organizational Practices discusses the process by which
vendors and users of HL7 systems can discuss conformance to HL7.

Chapter 10: Creating Message Specifications defines the procedures that HL7 Technical
Committees will follow in building HL7 messages. It explains how the Use Case, Information, and
Interaction models provide the raw material for messages, aswell as how that raw materia is
converted into the finished message.

Chapter 11: Developing HL7 Models Using UML and Rational Rose describes the tooling that
HL7 has provided to assist HL7 technical committees and Special Interest Groups in modeling and
message construction. It also provides instructions for using these tools.

Chapter 12: Example_model_for_MDF isincluded within the document to serve as an
illustration of the components of the message development process. Pointers to the relevant part of
this model are included within the contents of each section.

Chapter 13: Specification of the HL7 MDF Components provides aformal specification for
most of the constructs that this document is based on.

1.7

Methodology 2000: Messaging and Beyond

Although HL7 was created as a standard for exchanging messages between healthcare applications, today’s
HL7 organization isworking in a number of areas that fall beyond that scope. The following activities are
included:

Specification of software components by the Visual Integration Special Interest Group

Direct use of the contents of HL7 models by the Clinical Decision Support Technica Committee
which is exploring using the RIM as a solution to the “curly braces’ issue raised by use of the
Arden Syntax.

Development of aframework for interoperable Document Type Definitions (DTDs) for usein
healthcare. Creation of an architecture for management of clinical documents.

Specification of application responsibility beyond simple message exchange. Thisthemeis
explored by the Accountability, Quality, & Performance Special Interest Group, and isinherent in
aspects of the Interaction Model discussed within this document.
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To respond to this increase in scope future releases of this document will directly address these issues. In
effect, the “Message Development Framework” will morph into an “HL7 Development Methodology” that
will seek to address the full range of issues raised by the need for interoperability between independently
developed software components in the healthcare environment.

1.8 References

Data Modeling Framework, Joint Working Group for a Common Data M odel

HL7 Version 3 Statement of Principles, HL7 Version 3 Taskforce

Method for the Development of Healthcare Messages, CEN TC 251

Object Oriented Software Engineering, |var Jacobson, et. al.

Object Oriented Analysis, Peter Coad & Ed Y ourdon

Open EDI Reference Model, ISO/IEC CD 14662

Unified Method, Version 0.8, Grady Booch & James Rumbaugh

UML Distilled, Martin Fowler with Kendall Scott
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2. Glossary of Version 3 Terms and Acronyms
Italicized terms in the definitions are references to other terms defined within this glossary.

Term

Application

Application Role

Association

Association composition

Association role name

Association, Mandatory

Attribute

Attribute Type

Bag

Base Class

Cardinality
Choice

Choice Message Element Type

Class

Clone Class

CMET

Meaning

1. An act of applying or putting to use; a use to which something is
put (e.g., “application of HL7”.) 2. A software program or set of
related programs that provide some useful healthcare capability or
functionality.

A characteristic of an application that defines a portion of its HL7
interfaces. It is defined in terms of the interactions (messages) that
the role that the role sends or receives in response to trigger events.

A type of relationship. An association relationship depicts a
reference from one class to another class or itself.

See composite aggregation.

An association name. Associations have two names, one on each end
of an association. Each name is an association role name. The hame
isashort verb phrase depicting the role of the class on that end of
the association.

A mandatory association is an association with minimum
multiplicity’ s greater than zero on both ends.

Attributes are abstractions of the data captured about classes.
Attributes capture separate aspects of the class and take their values
independent of one another. Attributes assume data values that are
passed in HL7 messages.

The last part of an attribute name (suffix). Attribute type suffixes are
rough classifiers for the meaning of the attribute. See also Data
Type for contrast.

An unordered collection of items which need not be unique.

A class that was modified to create a Clone Class in aRefined
Message Information Model.

The number of elementsin aset. See also multiplicity.
See Choice Message element Type

A message constructed that includes alternative portions of the
message.

1. A kind or category of things or concepts. 2. A definition of
objects, in terms of properties (attributes, methods, and
relationships) that all objects of the class have in common.

In aRefined Message Information Model, a substitute for a classin
the Message Information Model. The cloneis used to document
constraints associated with a specific name.

See Common Message Element Type.
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Collection Data Type

Collection Message Element
Type

Common Message Element
Type

Composite Data Type

Composite Message Element
Type

Composition Aggregation

Conformance (column of the
HMD)

Conformance Claim

Conformance Claim Set

Constraint

Data Type

DIM

A datatype that represents an aggregation of data elements, all of
which are represented by one other datatype. The forms of
collection are Set, Bag, and List.

A message element type that can include multiple occurrences of
some other message element type. Collections are declared as sets
(unordered, no duplicates), lists (ordered, duplicates allowed), or
bags (unordered, duplicates allowed).

A work product that defines data types and message element types
that becomes available to be incorporated into Hierarchical Message
Definitions.

Thisis atype assigned to a message element type which type
contains one or more components, each of which is represented by
an assigned data type.

A message element type that contains alist of other, heterogeneous
message types.

A type of relationship. In a composite aggregation relationship the
source and destination classes are associated as whole to part.

A column wherein atechnical committee states whether a message
element must always be included in an HL7 message. The
committee may say that it is required (must be included), optional
(may be left out) or not permitted (may never be included.) Contrast
this with inclusion.

A specific claim that is written by HL7 to precisely define the
behavior of an application with respect to its HL7 interfaces.
Functional conformance claims are simply a statement that an
application conforms to an application role. Technical conformance
claims are called Technical Statements of Performance Criteria.
They define the behavior of an application in some other sense than
the messages it sends or receives. These may include the
Implementation technology Specifications that it supports, the use of
specific optional protocols or character sets, or many other
behaviors.

A list of the identifiers of specific HL7 conformance claims, used by
asponsor to describe the conformance of its application.

A definition of the domain of an attribute as a subset of the domain
of its datatype. Constraining implies restricting a domain as defined
by a data type or an attribute of a higher level model (RIM > MIM >
HMD.)

The type of adatafield. Datatypes may be primitive, composite or
collection datatypes. They define how a data field will be
represented in messages. A message element type definition (MET)
will be provided for each data type.

See Domain Information Model.
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Domain

Domain Expert

Domain Information Model

Domain Specification

Encoding Rules-7

ER7

Event

Event Class

Feature

Function Point

Generalization

Graphical Expression

Hierarchical Message Definition

1. The problem or subject to be addressed by a set of HL7 messages
or by a system (“application domain”.) See aso domain expert,
domain information model.) 2. The set of possible values of a data
type, attribute, or data type component. Any domain is a subset of
the domain of one datatype. The domains of data types can be
restricted through constraints. 3. More specifically “vocabulary
domain:” the set of coded concepts that are acceptable for a coded
message element in a specific message element type. See Domain
Specification.

An individua who is knowledgeable about the conceptsin a
particular problem area within the healthcare arena and/or is
experienced with using or providing the functionality of that area.

A working model specific to a project used by atechnical committee
to capture information requirements. The DIM begins as a subset of
the RIM. Changes applied to the DIM are forwarded as change
proposals for the RIM.

The specification of avocabulary domain, i.e. the specification of the
applicable coded concepts for coded message element instances. See
domain (3.)

The Implementation Technology Specification that describes how to
send HL7 version 3 messages using streams of printable characters.

See Encoding Rules-7.

A stimulus that causes a noteworthy state change of an object. A
signal that invokes the behavior of an object. See also Trigger Event.

An event class represents an activity that occurs at alocation, at a
date and time, for a duration, involving one or more participants, for
areason.

A property of aclass or object.

Any function, user transaction, or other interaction or event in the
sponsor’s application which, when it occurs, does or may
correspond to an HL7 Trigger Event. Used to describe the
conformance of an information system with the HL7 standard.

1. The act of generalizing, i.e. defining a general concept or class
that subsumes one or more specia concepts or classes. 2. A so
generalized concept. Antonym: specialization; see also inheritance.

An expression of amodel that uses graphic symbols to represent the
components of the model and the relationships that exist between
those components.

The work product that defines HL7 message types. A single
Hierarchical Message Definition (HMD) describes one or more
message types. An HMD includes the message elements, the
conditions under which the message elements will be present or
repeat, and their definition in terms of their relationship to elements
of the Message Information Model.
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HL7 Concept ID

HMD

Implementation Technology

Implementation Technology

Specification

Inclusion

Information Model

Inheritance

Interaction

Interaction Model

Internal Data Type

ITS

Leaf Level Use Case
LIFO

List

Literary Expression

Mandatory

A unique identification assigned to a concept by HL7. Thereis only
one ID for a concept although it may be related to numerous surface
forms that are code values that represent the code or textual
explanations of the concept.

See Hierarchical Message Definition.

A method of encoding and sending HL7 messages. Version 3
implementation technologies will include ER7, object-oriented, and,
perhaps, EDIFACT.

A specification that describes how HL7 messages are sent using a
specific implementation technology. It includes, but is not limited to,
specifications of the method of encoding the messages, rules for the
establishment of connections and transmission timing, procedures
for dealing with errors.

The specification in the Hierarchical Message Description of
whether an element of a message type may be null in some message
instances. Contrast this with conformance.

A structured specification of the information requirements of a
project. An information model expresses the classes of information
required, and the properties of those classes, including attributes,
relationships, and states.

The fact that a specialization (subclass) has all the properties of its
generalization (superclass.) See aso properties.

An element of the Interaction Model that is the confluence of the
sending application role, the receiving application role, and the
trigger event. It specifies the message type, preconditions and post-
conditions for sending the message and receiver responsibilities.

The component of the Message Development Framework that
defines the specific interactions (information flows) that are needed
to support the functional requirements defined within the use case
model. Application roles, trigger events, and scenarios are also
defined within this model.

An HL7 data type defined to support the definition of other data
types, but which may not be assigned as the type for adatafieldin a
Hierarchical Message Description.

See Implementation technology Specification.

A use case that has no subordinate use cases

See pushdown stack.

A collection of elements whose members are ordered.

An expression of amodel in text. The literary expression balances
the dual needs for arigorous, unambiguous expression of the model
and for arendition that can be easily read and interpreted by
individuals who understand the general concepts underlying object-
oriented models, but who may not be schooled in formal model
definition languages.

Seeinclusion.
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Mandatory association

Mandatory, fully

Message Design Model

Message Development
Framework

Message Element
Message Element Instance

Message Element Type

Message Information Model

Message Instance

Message Trace Diagram

Message Type

Meta-model

MIM
MIM Walk

Model

An association with a multiplicity minimum greater than zero on one
end.

An association with a multiplicity minimum greater than zero on
both ends.

The component of the Message Development Framework that, based
on the Use Case Model, the Information Model, and the Interaction
Model defines the format of HL7 messages. Message Information
Models, and Hierarchical Message Definitions are defined within
this model.

The collection of models, methods, and tools that comprise the
methodology for specifying HL7 Version 3 messages.

A unit of structure within a message type.
An element within a message instance.

A portion of amessage type that describes one of the elements of the
message.

A subset of the reference information model specific to the
information content of a set of message types. The MIM may specify
congtraints on the information that exceed those specified in the
RIM.

A particular message that is sent. Two messages may be described
by the same message type and identified with the same interaction
and yet vary in the instance because of variations in values, presence
or absence of the data being sent and different cardinalities of
collections. Otherwise identical messages may be different instances
if they are sent at different times or by a different sender.

A diagrammatic representation of a scenario.

The organization of message elements that is specified in a
Hierarchical Message Definition. A message type in effect
congtitutes a set of rules for constructing a message given a specific
set of instance data. It also defines the rules for parsing a message to
recover the instance data. The message type is independent of the
Implementation technology Specification, so that if the same datais
sent using the same message type and different implementation
technology specifications it will be possible to tranditerate from one
to the other.

A model that includes types whose instances are also types. Meta-
models are often used to specify other models. For example, the
meta-model for arelational database system would specify the types
‘Table,” ‘Record,” and ‘Field.’

See Message Information Model.

A portion of the method for constructing Hierarchical Message
Definitions from a Refined Message Information Model (R-MIM)

A representation of a problem or subject area that uses abstraction to
express the relevant concepts. A model is often a collection of
schema and other documentation.
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Multimedia-enabled free text
data type

Multiplicity

Not Permitted

Null value

Object

Object Identity

Object Request Broker (ORB)

Object-Based

Obsolescent message type

Obsolete Message type

Optioaliy
Predicate Statement

Post-condition

Precondition

Primitive Data Type

The data type used to capture free text and al data that is primarily
interpreted by humans using rendering agents that are out of the
scope of HL7. Supported media types include plain text (characters,)
HTML, XML, and word processor documents, but also audio,
images, and other types of multi-media data.

1. In the information model multiplicity is a specification of the
minimum and maximum number of objects from each class that can
participate in an association. Multiplicity is specified for each end of
the association. 2. In the HMD, multiplicity depicts the minimum
and maximum number of occurrences of a message element
expression in acollection.

See conformance.

A family of values that can appear in message instances that indicate
that datais not present in the message instance; the variations
describe alternate reasons that the data is not present.

1. A thing or concept that can be perceived . 2. Aninstance of a
class. 3. A part of an information system containing a collection of
related data (in the form of variables) and methods (procedures) for
operating on that data. The term is used inconsistently in the
literature, referring sometimes to instances and other times to
classes.

The feature that the existence of an object isindependent of any
values associated with the object.

A software mechanism by which software components interchange
requests and responses.

Any method, language, or system that supports object identity,
classification, and encapsulation. An object-based system does not
support specialization. Adais an example of an object-based
implementation language.

A message type that has been marked for deletion in afuture version
of HL7. In asubsequent release of the standard it may be declared
an obsolete message structure.

A message type that has been completely replaced with another, and
isno longer a part of the standard. Before reaching this state it will
have been declared an obsolescent message type.

Seeinclusion.
A statement that is either true or false

A predicate statement describing the end state of classes affected by
aused case.

A predicate statement describing the required states of classesfor a
use case that enables the use case to be performed.

Isadatatypethat is defined as a single entity, and whose full
semantic is contained in its definition.
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Predicate Reference

Primitive Message Element
Type

Property

Push-down Stack

Receiver Responsibility

Recursive Message

Reference Information Model

Reference Model

Refined Message Information
Model (R-MIM)

Reflexive association
Required

RIM

R-MIM

Role class

Role name (of an association)
Root Class

Root Message Element

Scenario

Set

In the Hierarchical Message Description, a message element that is
referred to in the predicate defining the conditional presence of
another message element.

A message element type that contains a single datum. Examples
include String and Number. All other message element types are
combinations of message element types.

Any attribute, association, method, or state model defined for a class
or object. Properties are the subjects of class inheritance.

An information structure for which the last entry added is aways the
first element removed. Thisis also known as a“last in-first out”
(LIFO) list.

An obligation on an Application role that receives an interaction as
defined in the interaction model.

A message type where an object view contains itself. This can occur
when the MIM walk hat builds a message leads from a class back to
the same class.

An information model used as areference for project-specific
Domain Information Models. The RIM is acomposite of project
specific DIMs with DIM content conflicts resolved.

The model which serves as the authoritative repository of the data,
use cases and other items that have been developed by HL7.

A special version of a message information model that is used to
describe constraints on a Message Information Model that will be
applicable to one or more Hierarchical Message Definitions.

An association between a class and itself.
Seeinclusion.

See Reference Information Model.

See Refined Message Information Model

A class that depicts arole assumed by a stakeholder, person, or
organization.

See Association role name.
The class that is represented by the Root Message Element.

The message element that is the basis for the hierarchy that is the
entire message.

A statement of healthcare relevant events defined as a sequence of
interactions. The scenario provides one set of interactions that the
modeling committee expects will typically occur in the domain.
Usually, a sequence diagram is constructed to show a group of
interactions for a single scenario. Each scenario isdisplayed asa
subset of the interaction model.

An HL7 data type that contains an unordered list of elements of
some other single datatype. A form of acollection message element

type.




Specification

Specialization

Sponsor (of an Application)

State

State Attribute

State Diagram

State Flag

State Transition

State Transition Model

Statement of Conformance
Criteria

Steward committee

Stewardship representative

Storyboard

Subclass

A description of aproblem or subject that will be implemented in a
computer or other system. The specification includes both the
description of the subject and aspects of the implementation that
affect its representation. Also, the process of analysis and design that
result in a description of a problem or subject which can be
implemented in a computer or other system.

1. The act of speciaizing, i.e. defining a special concept or class
subordinate to a general concept or class. 2. Also speciaized
concept. Antonym: generalization; see also inheritance.

The vendor, in-house developer, or provider of public domain
software for a healthcare information system.

A property of an object that characterizes astep in the itslife cycle.
All states are represented by state flags. An object can be in multiple
partial states smultaneously. An object has aways one joint state,
i.e. the combination of al partial states effective at a particular time.

An attribute of a subject class used to specify the joint state of an
object. In amessage, the state attribute is a set of state flags each
representing currently active partial states.

A graphical representation of a state transition model showing states
as vertices (nodes) and transitions as directed arcs (arrows) between
the nodes.

A discrete value of a single enumerated domain of partial states.
State flags are included in a state attribute in a message instance that
indicates the joint state of an object.

A recognized transition from one state of a class to another state or
back to the same state. These transitions are closely associated with
trigger events.

A specification for the life cycle of aclass.

A statement that describes the specifications for conformance to
some specific aspect of an HL7 specification.

The technical committee with primary responsibility for specifying
properties for a collection of classed in the RIM. The steward
committee must be consulted on any changes to the properties of
classes under its stewardship.

An individual member of the steward committee, authorized by the
committee to speak for the committee and to represent the interest of
the steward committee.

A statement of healthcare-relevant events defined as a sequence of
interactions or use cases. The storyboard provides one set of
interactions that the modeling committee expects will typically occur
in the domain. Usually, a sequence diagram is constructed to show a
group of interactions for a single storyboard. A storyboard may also
be displayed as a sequence of use cases.

A classthat isthe specialization of another class and inherits
properties from that other class (superclass.) Antonym: superclass
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Subject Area

Subject Class

Sub-state

Subsume

Superclass

Super-state

Surface Form (of a concept)

Technical Statements of
Performance Criteria

Trigger Event

Type

Unified Modeling Language
(UML)

Use Case

Use Case Model

A convenient aggregation of model classes used to partition large
models into manageabl e subsets

A kind of Classthat has been designated by a Technical Committee
asinteresting, because it is the focus of a set of use cases and/or
trigger events.

An identifiable state of a class that has a more specific definition
than and is entirely encompassed within the scope of its super-state.

1. Toinclude or place within something larger or more
comprehensive (e.g., individual person and organization are
subsumed under the concept of stakeholder) 2. A transformation on
attributes and associations of a classin aRefined Message
Information Model, wherein they are move to specialization of the
class, and the general class is removed from the R-MIM.

1. A classwhich has specializations, i.e. that is the generalization of
one or more other classes (sometimes called “parent”.) Antonym:
subclass.

A state of a class that encompasses two or more independent sub-
states.

A code value or textual description that represents a concept
identified by an HL7 Concept ID. There may be many different
surface forms associated with the same concept ID.

See Conformance Claim.

An event within the processes of healthcare which, when recorded or
recognized by a healthcare information system, creates the need for
an information flow to one or more other healthcare information
systems. The information flow may be implemented by one or more
interactions. Trigger events are closely associated with state
transitions and leaf level use cases.

A specification that limits the form that a message element may take.
The general concept applies equally well to the types of message
elements that represent attributes of the RIM (formerly called data
types) ad types of large message elements analogous to segments,
segment groups, or the entire message in HL7 version 2.x..

A (mainly) graphical language that is used to express object-oriented
information relationships and designs. The UML is a standard of the
Object Management Group.

A description of aprocess by which actors do things that lead to the
need for information interchange. Use cases may break down into
component use cases. A use case may appear as a component in
severa other use cases. When a use case contains component use
cases, the order in which they occur is not specified. See scenario.

The component of the Message Development Framework that
includes definition of the scope of an individual project, and, through
development of use cases, provides a description of the project’s
business processes. Actors and candidate subject classes are also
developed within this model.
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User

Vocabulary Domain
Specification

1. In the context of conformance claim, the organization that uses an
application. Thisis frequently the buyer but in some cases the user
and sponsor organizations may have be parts of the same
organization or otherwise have a business relationship other than
vendor-buyer. 2. In the context of use cases a person who interacts
with an application to either enter or obtain information.

A column in the Hierarchical Message Definition that specifies the
Vocabulary Domain associated with a specific, coded datafield.
The column contains the identifier of a vocabulary domain that
determines the valid concepts.
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3. Principles of Version 3

3.1 Scope, Target Users

Version 3 shall be a standard for exchanging messages among information systems that implement
healthcare applications.

3.1.1 Internationalization

Version 3 shall be developed to permit HL7 Affiliates to use it or to develop localized variants.

3.1.2 Support for Legacy Systems

Aswith prior versions, Version 3 shall be designed using a technological approach that permits
implementation in "legacy systems." These are systems that have been implemented in technical
environments that do not necessarily conform to or provide support for recent or pending "open systems”
standards, such as those published by the International Standards Organization, Open Systems Foundation,
Object Management Group. Similarly, HL7 will not require proprietary features of any operating system or
software vendor. In practical terms, this means that Version 3 shall be able to exchange messages
formatted in strings of printable characters, asis the case for all previous versions.

This does not preclude HL7 from deciding to develop variants of its specification that make use of the
modern technol ogies provided that

System builders will not be required to buy software from a sole source in order to implement
Version 3, and

M essages generated in these formats have the same data content so that translation between the
printable character format and other formatsis easy.

3.2 Loosely Coupled Systems

Aswith prior versions of HL7, Version 3 shall not be a standard for the functionality of the systems which
exchange HL7 messages. However, where Version 3 includes a requirement to accept or send certain data
or to send specific messages in response to trigger events or other messages, the application system may
have to develop functionality to support those regquirements.

3.2.1 Modes and Topologies

Version 3 messages may be sent using many modes and topologies. Messages may be sent in a manner
that requires an immediate response, as unsolicited updates through a store and forward network, or in
batches where the manner and timing of message transfer is not specified. Version 3 includes support for
“one-to-many”, store-and-forward distribution of messages by an external software agent.

HL 7 does not require a specific mapping of messages in a one-to-many environment, but the Version 3
notion of application roles strongly suggests one useful paradigm. When atrigger event occursin a system
that is fulfilling one application role it will frequently have an obligation to interact with multiple systems
that implement different application roles. The sending system can send a single union message that
contains the information for all the application roles that are on the network. These union messages are
candidates for one-to-many distribution.
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3.3

Inter-version Compatibility

3.3.1 Compatibility with Versions 2.X

The goals of Version 3 cannot be achieved while maintaining full compatibility with previous versions.
However, Version 3.0 shall be developed to cover the information content of the last version in the 2.x
series including attributes and trigger events. This should not be construed to mean that all attributes and
trigger events shall beincluded in 3 in exactly the same form as within the Version 2 series.

A network that includes a mixture of systems that implement Version 2 and Version 3 will require message
trandation. Because the Version 2 standards have substantial optionality, the trandations will use rules
specific to the systems on that network. It is expected that interface engines and other trand ation software
will be able to provide the trandlations between site-specific interpretations of 2.x and any implementation
of Version 3.

3.3.2 Compatibility Among Versions 3.X

The goals for upward compatibility in Version 3 are:

HL7 will provide the maximum degree possible of interoperability among systems operating on older and
newer versions of HL7 protocolsin the Version 3 family through compatible enhancement.

A message structure that is modified in a newer version of the protocol must be acceptable to a
system designed for the prior V3 release. However, a system built for the prior release will only
extract the information that was defined for that prior release.

A message structure created in accordance with an older version of the V3 protocol must be
acceptable to a system designed for alater V3 release. In some cases, this will mean that the
system built for the newer release will not receive certain information fields because they were not
apart of the older version of the message structure in use by a specific sender.

Where compatible enhancement is not possible, HL7 will require evolution in the protocol to
happen gradually, so that users can introduce the change into their networks gradually.

The messages associated with all interactions that are newly defined in aversion of HL7 must not
be sent to areceiver that conforms to the older version.

A message structure may be declared obsolescent in one release, with a stated alternative message
structure. Both the obsolescent message structure and its alternative can be used by all systems
supporting that release.

The obsolescent message structure may be declared obsolete and dropped when still another HL7
version isissued

An obsolescent message structure may not be declared obsolete for at least two years from the date
of the version that first declared it obsolescent.

The above notwithstanding, if a new Implementation Technology Specification (ITS) isintroduced,
HL7 may specify that conformance to the ITS does not require dealing with message structures that
are obsolescent when the new TS isintroduced. To the maximum degree possible, these
restrictions should not impose limitations on the evolution of the overall reference model. There
are no restrictions on making changes to the information model if those changes do not impact the
message structures that were described in a prior version of the Standard.
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3.4 Determining Conformance

3.4.1 Application Role

An Application Role is a named description of a domain-specific way in which a healthcare information
system may interact with others through HL7 Messages. The names of the Application Roles should be
different than the names generally used to describe healthcare information system products, because they
will be more fine-grained. A typica healthcare information system will probably fill several or many such
Application Roles. {For example, the Functional Committees may define Application Roles such as "lab

order sender, "lab order filler", "enterprise patient identification store”, etc.)

All sequences of Messagesin Version 3 shall berelated to a Trigger Event. The Trigger Event shall be
clearly identified in acommon field in all Messages.

3.4.2 Conformance Claims

These Roles shall be abasis for conformance claims. 1n making a conformance claim, a system devel oper
shall identify the application roles to which it wishes to claim conformance. For these application roles, the
Version 3 specification will state directly the trigger events the system shall recognize, messages that the
system shall send in response to trigger events or other messages, and the data content of these messages.
The specification also states the messages that a system conforming to the application role shall receive and
process.

Other conformance claims shall be created by HL7 to describe the ability of an information's system to
conform to non-functional aspects of the specifications. These may include specific message encoding
formats, communications paradigms, or measures to ensure the integrity and confidentiality of messages.

All conformance claims shall be sufficiently specific to be used as contractual termsin system acquisitions
and to be the basis for testing by an independent testing organization.

3.4.2.1 User Requirements with Respect to Conformance Claims

User sites may contract with vendors to implement deviations from the HL7 conformance claims. Such
arrangements are outside the scope of HL7. Failure of avendor to agree with such an arrangement will not
be considered afailure of its application to conform to HL7.

3.5 Confidentiality and Security

3.5.1 Confidentiality of Patient Information

It is expected that healthcare application systems that implement Version 3 will be required to have
significantly more functionality to protect the confidentiality of patient information than has been common
in the past. The new functions may include, but are not limited to, limiting the right to view or transfer
selected data to users with specific kinds of authorization and auditing access to patient data. Version 3
should contain the necessary data objects, attributes and transaction contents to support conveying the
necessary information from one healthcare application system to another, so that these systems may
perform the confidentiality functions. The Functional Committees, the Control Group, and the Modeling
and Methodology Committee shall al consider these issues while devel oping the HL7 Data Model and
Version 3 messages.
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3.5.2 Authenticated Authorization for Services

It is expected that the healthcare application systems that implement Version 3 will be required to have
significantly more functionality to authenticate requests for services and reports of data than has been
common in the past. The new functions may include, but are not limited to, electronic signature and
authentication of users based on technol ogies more advanced than passwords. Version 3 should contain the
necessary data objects, attributes and message contents to support conveying the necessary information
from one healthcare application system to another, so that these systems may perform the authorization and
authentication functions. The Functional Technical Committees, the Control Group, and the Modeling and
Methodology Committee shall all consider these issues while developing the HL7 Data Model and Version
3 transactions.

3.5.3 Security, Privacy, Non-Repudiation and Integrity

It is expected that the technological platforms upon which Version 3 information systems developers
implement applications that use HL7 will be required to have significantly more capability to protect the
confidentiality and integrity of patient information than has been common in the past. The new functions
may include, but are not limited to, public- and private-key encryption, and correspondent system
authentication and non-repudiation. The Control Group should monitor these developments to see that
Version 3 can be implemented on technological platforms that support these new functions.
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4. Managing Message Development

This chapter documents the procedures used to develop Version 3. These procedures are based on the
Version 3 Methodology, and on the HL7 Bylaws. The goal isto assure that the standard is devel oped
expediently, and that it is appropriately documented, consistent with the requirements for an approval by a
balanced consensus, and that it complies with the requirements for certification by the American National
Standards I nstitute.

4.1 Project Scope Definition

When afunctional technical committee undertakes a project to develop new normative materia in Version
3 it shall create a brief description of the project for approval by the Technical Steering Committee. This
project scope statement® will also be used for coordination of projects with other standards organizations.
In fact, project scope statements must be reported to the American National Standards I nstitute (ANSI) so
that ANSI can fulfill its standards coordination role. The project scope statement shall contain a concise
description of the needs to be met by the transactions.

Project Scope Statements should be reviewed by the Architectural Review Board? and must be approved by
the HL7 Technical Steering Committee.

When the work product is published as a draft or for ballot, the project scope statement shall be published
with it. HL7 shall maintain and publish from timeto time alist of all project scope statement that have
been approved but for which the corresponding messages have not been approved.

If, in the course of a project, the technical committee finds its work is exceeding the bounds of the
authorizing project scope statement it shall submit an amended statement for approval.

4.2  Version 3 Methodology

The development of Version 3 Messages will follow the methodology specified by the HL7 Modeling and
Methodology Committee, and documented within this Message Development Framework. 1t may amend
the methodology from time to time. Included within the methodology will be a definition of work products
that will be delivered by the technical committees. Portions of these work products shall be designated for
three different treatments:

1. included as a normative portion of the eventual standard,

2. included as an informative portion of the eventual standard,

3. not included with the standard, but published with minutes and archived.

The methodology shall meet the following requirements. These are annotated to indicate the work products

described in the Message Devel opment Framework that meet the requirements. The annotations further
state whether the work product is normative or informative.

! The project scope statement should not be confused with the Technical Committee or Special Interest Group charter
towhichitisrelated. The TC or SIG charter defines the scope of an HL7 committee and is subject to approval by the
HL7 Technical Steering Committee. The key criteria for a project scope statement is that it should be consistent with

the charter of the committee that works on it.

2 The role of the Architectural Review Board is discussed below.
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Requirement

MDF Construct(s)

Level

A means of providing context to the definitions of Trigger Events

Use cases, state diagrams

Informative

A means of specifying the information content of the Messages
through a common information model that clarifies the definitions
and ensures that they are used consistently across all Version 3
Messages defined by all Technical Committees

Reference Information Model

Informative, but
may be subject
toaformal
comment process

A means of specifying responsibilities of the senders and receivers | Interaction model Normative
of Messages

A common description of the exact fields of a message and their Hierarchical Message Normative
grouping, sequence, optionality, and cardinality Definitions

Separate syntax specifications, describing the algorithms used to Implementation Technology | Normative

encode and transmit the messages in various implementation
technologiesincluding (a) an XML based character stream syntax
(b) an object-oriented representation of the messages; and, (c) a
printable character stream syntax similar to the current HL7
specification.

The various syntax specifications for a message shall not depart
from the common description of its contents, so messages in the
different formats shall be functionally interchangeable.

Specifications

The Modeling and Methodology Committee shall not have the right to determine the contents of work

products created by the technical committees. It shall serve to facilitate their development, and to negotiate

changes among the functional technical committees to ensure standard-wide consistency. If disputes

cannot be resolved by the technical committees and/or the Modeling and Methodology Committee, they
shall be resolved by the Technical Steering Committee with the approval of the HL7 Board of Directors.

4.3 Document Structure

The structure of Version 3 standards documents has not been determined at thistime. When it is defined,
all normative content will be available in a machine-readable form that is structured for easy assimilation
into databases, software configuration tables, or automatically generated software.

44  Data Field Domains

To the maximum extent practical, the normative specifications shall include precise definitions of the

values that adomain may take on. The means of specifying this may include algorithms or enumeration of
values. Enumerated values shall be identified with a unique concept 1D that can be related to one or more

sets of codes. To the maximum extent possible, domain specifications shall make use of published
authoritative sources of code values and contents. To the maximum extent possible, coded data fields shall
include information to support the systematic release of revisions to the code set.

45  Quality Assurance Processes

In order to ensure the highest quality of the work products produced during the course of Version 3
message devel opment, the HL7 Board of Directors has created the Architectural Review Board.
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The Architectural Review Board shall work with the Technical Committees and Modeling and
Methodology Committee to define measures of quality of the work products of the standard. It shall also
ensure that the Version 3 Process is explained in a manner that is clear and well understood by the
membership.

The Architectural Review Board shall ensure that the work products are reviewed against such measures of
quality, and that adherence to the defined message development process is documented in a manner
consistent with HL7 bylaws and Procedures. The Architectural Review Board shall not have the right to
amend work products or disallow their distribution. It shall have the right to include with any work product
a statement describing areas where it has determined that the work product has not met established
measures of quality.

Disputes with the findings of the Architectural Review Board will be resolved through the Technical
Steering Committee and, if necessary, the Board of Directors.

46  Process Support

HL 7 should provide reasonable funds to support the Version 3 processes including, but not limited to,
acquisition and use of computer-based tools to support the development of work products, document
conformance to process and create final deliverables. Appropriation of funds will be made by the Board of
Directors in amanner consistent with the overall financia viability of the organization.

4.7 Management

The standards devel opment process shall be governed as defined by the HL7 bylaws and Policies and
Procedures. All development of procedures called for in this Statement of Principles shall be ratified by the
Technical Steering Committee unless the bylaws or Policies and Procedures require different approval.
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5. Use Case Model
5.1 Overview

Use Case analysis, first described by Ivar Jacobson in his seminal 1992 book Object Oriented Software
Engineering, is atechnique that enables analysts, users, and devel opers to discover and formally represent
the essential aspects of a specific system's boundaries and responsibilities. What makes Use Case analysis
uniqueis that the representation is directly derived from the perspective of the user of the system, each "use
case" being an "instance of system usage” by one of the user's of the system-of-interest. In this context, the
fundamental framework behind Use Case analysis can be viewed as consisting of three elements. 1)
Identification of the user -- who may be either a person or another system -- as a discrete, identifiable entity
that is outside of the boundaries of the system-of-interest; 2) Definition of a set of specific system
responsibilities ("instances of system usage") where each responsibility is, by definition, executed inside
the boundaries of the system-of-interest; and 3) Identification of Products of Value that are produced by the
system-of-interest as a direct result of the "instance of usage,” i.e., as the result of the fulfillment of a
specific system responsibility. Use Case analysis refines the general notion of a'user’ to that of an ‘Actor,’
with Actors being formally defined as a system user playing a specified 'role' in defined 'usage contexts.'
Thus, a given user may be represented as multiple Actors, and a single Actor may represent multiple users.
System responsibilities are named with a verb phrase, and are executed as a direct result of an interaction
between the system and a user. Thus, a concise definition of a Use Case incorporating the three described
elementsisthus stated asfollows: "A Use Case is an interaction between the system and an Actor that
causes the system to fulfill a responsibility and, as a result, to produce a product of value for the Actor.”

Some System

Responsibility 1
Actor 1(human)

Responsibility 2
Actor 3 (other system)

Responsibility 3
Actor 2 (human)

Figure 5-1. Thisfigure showsthe UML representation of a protypica Use Case analyss defining the system
boundaries and responsihilities for "Some System.” Three Actors using "Some System™ have been identified: two
human users and one system. The Actorsinteract with Some System via three Use Cases, each of which
represents a system responsibility. Not shown are the associated Products of Vaue produced for the Actor(s) by
Some System as aresult of the System's fulfilling of anamed Responsibility.
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Responsibility

Use Case analysisis, by definition, a highly iterative process of discovery. It isalso by nature an
architectural process since the notion of a"system™ can be partitioned into subsequent layers of
subsystems, subsystems within subsystems, etc. each of which hasits own set of Actors and
Responsibilities. Historically, Use Case anaysis has been used with considerable success during the
"requirements” or "specification" phase of development of complex information systems. In particular, by
virtue of focusing, clarifying, and ultimately defining system boundaries and responsihilities in a graphic
format, Use Case analysis becomes a highly effect tool for preventing the "scope creep" that often plagues
the development of complex systems. In addition, the process of Use Case analysis also produces two
additional "Products of Vaue:" aframework for developing system Test Plans, and the outline of the
system's User Documentation. Test Plans flow naturally from Use Case analysis since each Use Case
documents in detail what a System is expected to do to meet a particular responsibility. User
Documentation is easily derivable from Use Case analysis by virtue of the fact that the collected Use Cases
for a given system accurately describe what a system does for its users, i.e., what Products of Vaue can a
user expect to receive from a System for a given interaction. Thus, the power of Use Case analysis is that
the process produces a work product -- the complete Use Case model -- which can be viewed from three
different points-in-time in the overall development lifecycle of a complex system (Figure 5-2).

Product
of
Value
Functional
Requirements

13
i,

System Use Case Analysis i Test Plan

o

User
Documentation

Figure 5-2. A schematic representation of the iterative process of Use Case Analysis for defining system
boundaries and system responsibilities. System boundaries are defined indirectly through the identification of
Actorswho lie outside those boundaries. System responsibilities are identified by virtue of the Products of Vaue
that the system produces as aresult of an interaction between the Actor and the system. In particular, the Product
of Vaueisthedirect result of an interaction between an Actor and the system, and is produced as aresult of
system fulfillment of one of its responsibilities. The"Product of Vaue' of Use Case andysisitsdf, i.e, the
collection of Use Case diagrams and associated documentation referred to asthe "Use Case modd,” providersthe
system's Functional Requirements Specification, aswell as aframework for Test Plans and User
Documentation/Training materias.
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As alluded to above, Use Case analysisistypically a"top-down" process. Asthe analysis proceeds and
more details are discovered about various Actors expectations for a system, one beginsto "decompose" a
given high-level Use Case into collections of "lower-level" Use Cases. Because Use Case analysis is an
architectural view of a system, Use Case "decomposition” does not proceed along traditional functional
decomposition lines, but rather along lines defined by terms such as "collaboration,"" realization," and/or
""subsystem components.” One popular approach to this "layering” of Use Cases revolves around viewing a
particular "parent” responsibility of agiven "high-level" Use Case diagram as the "root" of a subsystem
which contains the collection of Use Cases involved in actualy fulfilling the named responsibility. This
layering approach can easily be extended to multiple levels, with a"child" Use Case on one level acting as
the "root" Use Case for a package/subsystem of Use Cases at the next "lower" level.  Note that the Actors
identified at the "root™ level may not be the Actors for subsystems, since the "system-of-interest” for a given
Use Case diagram is now a subsystem within the original system . (Figure 5-3)

Some System High-Level

</R<%1\\

Actor 1 Respons[bility 2 Actor 2

SubSystem: "Management
of Responsibility 1"

Lower-Level

o

SubSystem Responsibility 1
Actor 1

Actor 3 (other Subsystem)

SubSystem Responsibility 2

Figure5-3. Aninitid "high-level" Use Case andysis has reveded two System Responsibilities. Responsbility 1
has been "decomposed” into two "lower-level™ Use Cases which are contained within a subsystem/package named
with the noun phrase "Management of Responsbility 1." Note that as the decomposition of a given high-leve
system Responsihility occurs, the Actors involved with the lower-level Use Cases may not be the same asthose at
the higher-level. In particular, other packages representing different "higher-level Use Case Responsibility
Management” subsystems may themselves become Actorsin a given subsystem'’ s Use Cases because the lower-
level Use Cases in the subsystem-of-interest produce a Product of Vauefor the other subsystem.
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5.1.1 HL7 Messages and Use Case Analysis

Historically, the principle task of HL7 has been to define the structure and content of the messages that
must be exchanged between systems supporting the various activities of healthcare delivery. The HL7
message set must therefore include information regarding the pertinent details of various administrative,
financial, and clinical activities. Clearly, the definition of such a message set must start with in-depth
knowledge of the information that the users of the various healthcare information management systems
need to have exchanged between systems. The CEN TC251 document, Method for the Development of
Healthcare Messages states: “ The study of the user requirements is the first major activity in the message
development process. Based on real world scenarios, the information exchange needs are identified. The
main success factor for this activity is the domain knowledge available to the development team.” 1 This
statement can be paraphrased to: "One needs to understand the problem that the system istrying to solvein
general, aswell asin particular how the users propose to use the system to solve the problem, and this
understanding needs to be gained before one begins designing and building the system that will provide the
solution to the problem.”

The HL7 Version 3 effort has extended the notion of simply defining the "structure and content of the set of
messages that must be exchanged between systems supporting the various activities of healthcare delivery.”
In particular, one of the essential driving forcesin the Version 3 effort is to move the standard to a point
where messages are not only specified in terms of their structure and data content, but also in terms of the
larger context of "system conformance" (Chapter 9), i.e., the associated, message-specific System
Responsibilities for a system claiming to send and/or receive a particular message. Complete definitions of
both message content and system conformance will result in a marked decrease in the amount of "site
specificity” encountered when interfacing/integrating two "HL 7-compliant™ information systems because
the interaction between the systems can be approached in terms of both specific message content and
associated HL 7-compliant conformance responsibilities.

Because HL7 is concerned with defining a system of messages and not with specifying application
behavior, the notion of "system conformance” might, at first glance, appear to be somewhat contradictory.
However, Use Case analysis provides the necessary unifying framework. The output of the initial phase of
Use Case analysis for the set of HL 7 messages defines the "system-of-interest” as a virtual messaging
system whose Actors are the various healthcare domain experts/users/other systems desiring to send and
receive messages. The responsibilities of this virtual system consist of constructing and sending the
appropriate messages. A high-level Use Case diagram of the virtual system is shown in Figure 5-4.

HL7 Messaging System

>

Send/Receive ADT messages

>

Admission Personnel | Send/Receive Pt Care messages Clinical Personnel

Figure 5-4. A amplified high-level Use Case andysis of avirtua HL7 messaging system. System respongibilities
are partitioned by message type (and ultimately by message), while Actors are identified by area-of-interest. Each
System Responsibility isfulfilled by assembling and transmitting (or receiving and interpreting) the appropriate
message(s).
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The obvious problem with the modd in Figure 5-4 isthat the system for constructing/sending and/or
receiving/interpreting does not actually exist asa physical system with which real-world Actor can interact! To
the contrary, the "redl-world" of healthcare information systems is most often an unpredictable assemblage of
multiple systems from multiple vendors, each with their own set of data collection, presentation, analys's, and/or
transmission capabilities. Althoughit is certainly true that the real-world Actors shown in the Figure do define the
semantics of the messages that must be sent and received, actua "HL7 messaging” isa " System Responsibility” of
asubsystem within one or more physical healthcare information systems (Figure 5-5).

Healthcare Information System

Billing System
ADT System
= — - ©
774© Establish Pt Account
Admit Patient ‘Bllling PFrsonneI
Admission Personnel 9 i
end Pt Bi 3
\ Patient Care System
| -
— > U
—messagez, Change Patient Order <message subsystem>

Clinical Personnel

Figure 5-5. Thisfigure showsa high-level Use Case andysis of a prototypical (red or virtud) healthcare
information system. Users (Actors) perform various domain-specific functions using the "system,” which is often
an interfaced/integrated collection of heterogeneous systems (and/or subsystems)) Message traffic flows between
the various systems/subsystems as a direct result of interactions between the various Actors and
systems/subsystems. However, the Actors per se are not aware of the messages at the leve of construction,
transmission, reception, or interpretation. These System Responghilitiesareinstead handled by the internal
messaging subsystems of each of the domain-specific systems/subsystems. A Use Case diagram of amessaging
subsystem therefore has non-human Actors. The MDF refersto these Actors as" Application Roles” (Seetext and
Figure 5-6 for explanation).

As alluded to in Figure 5-6, and further elaborated in Chapters 7 and 8 of this document, HL7 and the MDF
has developed and adopted the concept of Application Roles to provide the necessary formalism for
defining enforceable, message-specific conformance claims. From a Use Case perspective, Application
Roles become the Actors for the "HL7 Messaging System.” Unlike most Actorsin Use Case analysis,
however, Application Role Actors are "Actors with specific Responsibilities.” As explained below and
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elsawhere in this document, the documentation of an "atomic-level” HL7 Use Case is most often defined on
amessage-specific basis, and requires at least two Actors -- the Sending and Receiving Application Roles.
The System Responsibility of the Use Case is the construction, transmission, reception, and interpretation
of the specified message(s), and the Product of Value of the Use Case are the messages

Messaging Subsystem

HL7 Messaging Conformance System

HL7 Messaging System

Messaging

Stakeholder Send an HL7 message

Sending Application Role Receiving Application Role

Figure 5-6. ThisFigure shows the Use Case relationship between the HL7 Messaging System and its Actors, the
MDF-defined Application Roles, aswell asthelarger contextua relationship between the HL7 Messaging
Conformance System as a st of respongbilities within a Messaging Subsystem (see Figure 5-6). The Actors
receiving Products of Vaue from the HL7 Messaging Conformance System are noted Smply as "Messaging
Stakeholder"; however, their presence is meant to emphasize the layered architectura gpplication of Use Case
andysisin complex systems. Not mentioned are the Responghilities of the Receiving Application Role
("Receiver Respongihilities,” the MDF extension to the notion of Actor).

When studying Figure 5-6, it is important to note that it is the composite of the HL7 Messaging System and
its associated Application Roles AND the additional documented "Receiver Responsibilities” that form the
HL7 Messaging Conformance System which is the Product of Value of the MDF process. Thus, the system
of HL 7 messages and associated Application Roles and Receiver Responsibilities collectively fulfill a set
of System Responsibilities within the context of the larger HCIS.

5.1.2 Use Case Analysis and Storyboards

Use Case analysis forms the foundation of the formal definition of HL7 v3.x messages. Furthermore, as
noted above, domain-expert users of healthcare information systems should be the authoritative source as to
both the context and semantic content of the messages defined by HL7. However, Use Case analysisis
often not the best initial mechanism for discovering either the context or semantic content of a specific set
of messages. A lessformal method often referred to as "storyboarding™ is often more helpful for two
reasons. 1) Use Case models (i.e., collections of Use Cases) contain no syntax for temporal sequencing,
i.e., no general structure or notation for specifying that "Use Case 1 must occur before Use Case 2."
However, the healthcare domain experts who have the knowledge necessary for specifying message content
and exchange requirements used to define and specify message context and content often find time-ordered
descriptions to be the most natural expression of their domain knowledge; and 2) The actual users of
healthcare information systems are normally not -- from the formal perspective of Use Case analysis -- the
Actorsin the Use Cases which fulfill the message-specific System Responsihilities of message
construction, transmission, reception, and/or interpretation. Rather, these Actors are often other
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systems/subsystems, the details of which HL7 does not want to specify, but whose general natureis
captured in the notion of Application Roles. Storyboarding, the semi-structured process of collecting time-
sequenced anecdotes or "stories’ in a somewhat ad hoc fashion from domain experts, is often amore
effective and thus essential prelude to formal Use Case analysis. In particular, storyboards, i.e., the
documentation of simple narratives involving a series of interactions and/or message communications that
"makes sense” to the domain expert, typically contain more than one Use Case and multiple Application
Roles. Assuch, they serve as a valuable source of material from which individual Use Cases can be mined,
i.e., explicitly extracted and formally modeled.

5.1.3 Use Case Analysis and the MDF

Within the context of the MDF, HL7 has made the decision to use Use Case analysis as its methodology for
capturing user requirements. However, as explained in the previous Section, Use Case analysisis often
most productively done as the first formal process to follow the more informal process of Storyboarding.
When complete, Use Case analysis and the resulting set of Use Case models define the functional content
of the message set being defined by the MDF process. (This step is often referred to as "functional
analysis' in more traditional system-design parlance.). Use Case analysis, therefore, lays the foundation for
the other models generated by the MDF process, and is thus of pivotal importance in producing Version 3.x

messages.

Use Case analysis for the "HL7 Message System™ begins with an understanding of the business or clinical
processes which cause messages to be exchanged between applications at different sites or within different
systems. When an end-user performs a business function using a particular application, that application
may need to communicate with one or more other applications in order to accomplish the task or tasks
required to support various business or clinical processes. The message-dependent details of these
processes are gleaned from domain experts during one or more Storyboarding sessions. The specifics of the
communicated content is defined, analyzed and described within a set of Use Cases and the associated Use
Case model(s). The contents of these communications are the messages that are being sent and received,
and define HL7's "healthcare-specific domain of interest.”

The formal process of Use Case analysis (and modeling) begins with the structured definition of "high-
level" Use Cases, and proceeds to the identification of one or more architecturally-intermediate levels of
Use Cases. Analysisterminates when suitably granular "leaf-level” Use Cases have been identified. (More
details about the specifics of leaf-level Use Cases are included in subsequent Sections of this Chapter, as
well asin Chapter 8, Interaction Model.) Note that as described in previous Sections of this chapter, the
process of Use Case decomposition is not an instance of functional decomposition, but rather one of
architectural decomposition. In general, leaf-level Use Cases are associated with life-cycle changesin
RIM Subject Classes (see Chapter 6, Information Model). These life-cycle changes, in turn, produce the
Trigger Eventsthat initiate the flow of HL7 messages. Although leaf-level Use Cases are often discovered
in the course of Storyboarding, they may also be uncovered by analyzing the life-cycle (i.e., state changes)
of RIM Subject Classes.

In the larger arena of object-oriented system analysis, each Use Case is documented using a combination of
narrative text, structured associations of "Actor Actions’ and " System Responsibilities,” and one or more
associated diagrams including Activity and/or Interaction diagrams. Within the context of the MDF,
Activity Diagrams (not formally discussed as part of the MDF) are often helpful in structuring particularly
complex Storyboards. Leaf-level Use Cases, on the other hand, can nearly aways be adequately
documented with carefully worded narrative text detailing the initiating trigger for the Use Case, aformal
specification of the content the message, and the message's associated Application Roles and Receiver
Responsibilities. Each Use Case isthen "realized" with a Sequence Diagram (one of the two forms of
Interaction diagrams) which details the specific message traffic between the Application Roles. If required
for presentation to domain experts, collections of Use Cases are grouped together in categories, packages,
or subsystems as explained in previous Sections of this Chapter. In this case, each of these logical
organizational units fulfills one or more HL7 Messaging Conformance System Responsibilities.
Collections of related Use Cases are often depicted graphically in a Use Case model. (As explained below,
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Use Cases within a system / category / package / subsystem / collaboration may be syntactically organized
in aUse Case model by using the formally defined UML <<specialize>>, <<include>>, and/or <<extend>>
stereotype relationships.)

Once a Use Case has been defined, the details of the analysis can be studied to identify candidate domain
concepts and objects, and their collaborations and interactions, (e.g., in healthcare, such concepts and
objects would include problem, intervention, specimen, patient, provider, etc.) Objects of importancein
the HL7 domain are ultimately be defined and represented in the Reference Information Model (RIM) (see
Chapter 6), while the specifics of many of the interactions and collaborations will be detailed in one or
more dynamic diagrams (e.g., Sequence and/or State diagrams) as explained in Chapters 6 and 8.

Figure 5-7and Figure 5-8 show the UML iconographic representation of a Use Case model, the primary
components of which are "Actors," "Use Cases," and "Associations.” Note that each Use Case diagram
represents the " System Boundaries and System Responsibilities’ for a particular system, subsystem,
package, or collaboration that is not directly named in the diagram. Thus, by convention, the actual
drawing of the system's boundaries (Figure 5-1, Figure 5-4, and Figure 5-7) is unnecessary.

/Develop Scope Statement\

Q <"”"’ ~ O

Create Use Cases / .
Technical Steering Technical
Committee Committee
Identify Actors

Figure 5-7. ThisUse Case diagram depicts the high-level Use Casesfor the system "M DF Methodology,” (or,
more correctly, for the "Use Case Management™” subsystem / package of the larger "MDF Methodology” system,
i.e, for the"system" that resultsin the definition of Version 3.x HL7 messages. Actors are outside the system's
Boundaries, while the system's (high-level) Responsibilities are depicted viathe named dlipses. The optional
direction association arrows between each actor and the named Use Casesindicate that in each actor/use case
interaction, the interaction isinitiated by the actor rather than the system (a direction of the association can be
reversed in cases where the system initiates the interaction.) Note that both the Technica Committee and the
Technica Steering Committee have an interaction with the use case "Develop Scope Statement™ indicating that
both Actors receive a Product of Vaue from the Use Case.

5-8



Manage_patient_encounter

Authorized_user MPI_administrator

X

Billing_office

R

Various_support
_staff

Manage_ patient_information

Figure 5-8. A Use Case diagram depicting the high-level Use Cases for the "Petient Management” system (or
subsystemn) from the Example Modd in Chapter 12. All Use Cases areinitiated by the associated actors.

In addition to specifying messaging requirements, the HL7 Use Case Model provides a medium for
communications with users of the HL7 Standard. To quote Jacobson,

“Another important characteristic of the requirements model is that we can discuss it with the users and
find out their requirements and preferences. The Use Case model is easy to understand and formulate from
the user perspective, so we can easily talk to the users and see if we are building the correct {set of
messages} according to their requirements. Since the Use Case model is the first model to be developed,
we can evaluate whether the users are pleased with what we are about to design, before we start to build
the actual system."

5.1.4 Actors

As mentioned previoudly, an Actor is a context-based user of the system-of-interet, i.e., the system whose
Responsibilities are described by a collection of Use Cases. Actors also serve to help define a system's
Boundaries since they are, by definition, outside the system-of-interest in contrast to the system's
Responsibilities, which are, by definition, inside the system. Taken together, the identification of Actors
and the specification of a system's Use Cases completely define that system's Boundaries and
Responsibilities.

An actor may be either a human user or another system outside the logical (and often physical) boundaries
of the system-of-interest. Actors interact with the system-of-inters to cause that system to produce a
Product of Value for the Actor. In atypical information system, Actors interact with a system in avariety
of ways including, e.g., start it, stop it, maintain it, change its state, put datain, and get data out. Individual
Actors are named and defined in terms of the "usage context or role” that they assume when interacting
with the system in the course of aUse Case. The same user may be represented by many Actors with each
named Actor representing one of the many roles that that user can assume when interacting with the
system. Alternatively, asingle Actor may represent many different real-world users of the system, afact
that reflects that many users may interact with a system in the same role. Thus, the formal definition of an
Actor is stated as follows: an Actor defines/names "a user (human or system) of the system-of-interest
interacting with the system in a particular usage context (role)." Asshown in several of the previous
Figures, named Actors interact with the system by being "associated” with one or more named Use Cases.

In the context of HL7, an Actor is an entity that needs to participate in the communication of healthcare
information, either as a sender or as areceiver of the information. Thus, there are various human Actors
(i.e., domain experts) involved in interacting with a variety of healthcare information systems to cause
those systems to send and/or receive HL7 messages. Likewise, a number of non-human (system) Actors
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can also be identified early in the analysis process. When speaking about a system as an Actor, HL7
strongly suggests that the Actor ssimply be named " Some System™ rather than being named more
specifically, eg., "The MPI System' or "the Radiology System.” Names such as these carry strong
connotations of associated functionality and thus depart from the scope of HL7 to specify only message
content and context and not application functionality. On a more general level, one must always be careful
in Use Case analysisin general (and in HL7 Use Case anadlysisin particular) to be sure that the identified
Actors are, in fact, directly interacting with the system-of-interest (i.e., the set of HL7 messages) and are
not, instead, one or more levels of indirection removed from that system. Indirect Actors can always be
spotted by virtue of the fact that they do not directly receive a Product of Value from the system-of-interest,
i.e., inthis case one or more HL7 messages. Therefore, two important features of HL7 real-world Actors
are of particular importance in the context of HL7 Use Case analysis. First, real-world Actors are most
often identified in the course of Storyboarding and are not, in fact, Actorsin the HL7 Messaging System,
but rather Actors interacting with the larger Healthcare Information System. As such, they are not
represented in HL7 leaf-level Use Case models. Second, the Actors depicted in HL7 leaf-level Use Cases
are the Sending and Receiving Application Roles (see Chapters 5, 9) whose identification then defines the
responsibilities of the HL7 Conformance Messaging System which subsumes the HL7 Messaging System
(see Figure 5-6).

5.1.5 Storyboards, Scenarios, and Use Case Paths

In everyday language, the terms "story," "storyboard,” and "scenario” are often used interchangeably.
Thereislittle question of the value of such "narratives' in collecting domain knowledge. The question is:
"Do these narratives, these collections of domain knowledge, have a'formal’ name that can be used to
distinguish them from other formalisms encountered in the course of use case analysis and modeling -- and,
if so, what isthat name?' Unfortunately, the answer is"Thereis, at present, no singly agreed-upon name."

Practitioners of methodologies for elucidating system requirements using less formalisms than is associated
with Use Case anaysis (e.g., CRC Cards) often use the term "scenario” synonymoudly with both "story"
and "storyboard" to mean "a semi-structured narrative, often relayed by domain experts, which traverses a
longitudinal sequence of events." Prior to the release of the definitive UML specification, the term
"scenario” was also often used in the context of Use Case modeling as a synonym for the collection of
activities specified by one (or more) Use Case(s). Consider, for example, the following quote from CEN's
TC 2510n Use Case modeling:

“The scenario (Use Case) specification:
extends the high-level scenarios of the scope statement.
gives examples of healthcare parties acting in the scenarios.
considers variances of the message exchange patterns.

describes real-world situations where the messages defined by the standard may be used, but
may equally specify explicitly real world situations where the messages were not intended to
be used, is of anillustrative nature, but the results are used for the formal specification of the
normative components.”*

In this context, the terms "scenario,

storyboard,” and Use Case all appear to have the same meaning.

With the publishing of the UML Specification, the term "scenario” was very specifically defined to mean "a
single path of execution through a single Use Case." Thus, agiven Use Case can be realized in a number
of different execution paths, each represented by the traversing of a single execution path within the Use
Case. Furthermore, this definition allows the term "storyboard” to revert to its less-forma meaning of "a
sequenced collection of events-of-interest” where it can be used as aresource for, but is not a defining
feature of, Use Case analysis.

! MDHM, Page 15
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Because of the confusion associated with the terms, the MDF has chosen to not use the term 'scenario in
any context, choosing instead to use the term Use Case path to describe the details of a particular activity
flow within ause case. The MDF meta-model (Chapter 13) defines the relationships between Use Cases,
Storyboards, and Use Case Paths.

In summary, the best way to think about a "Use Case Path” (or, outside of HL7 and the MDF, a"Use Case
Scenario") isto remember the following analogy: ‘A Use Case Path is to a Use Case as an Instance of a
Class is to a Class.'

5.2 Procedures

The Use Case model captures requirements for healthcare messaging by describing the business processes
involved in communication of healthcare domain information between computer applications. The HL7
Modeling and Methodology Committee recommends that each Technical Committee follow the following
procedures in building their Use Case model:

Inputs:
A group of domain experts who are ready to work.

A Facilitator skilled in guiding domain-specific knowledge discussions while simultaneously
abstracting and modeling the domain knowledge so that it is both understandable to the domain
experts, and structured in a fashion suitable for subsequent MDF analysis and modeling.

Reference materia that includes existing models and documents produced by other Technical
Committees, and the HL 7 Reference Information Model®

A list of suggested sequential stepsis asfollows:

Develop Project Scope Statement: Develop an initial problem description and create a statement that
defines what isto be done. The Project Scope Statement can ultimately be structured as either a domain-
specific Storyboard, or a high-level Use Case that encompasses the entire project domain (with the caveat
that the Actorsin the high-level Use Case will not be the Actorsin the final Use Case model.) Once the
Scope Statement has been written and agreed upon by the Technical Committee, it should be reviewed and
approved the HL7 Technica Steering Committee, the HL7 body responsible for ensuring that Scope
Statements are relevant, feasible, and unique. Asthe Technical Committee builds its Use Case modd, the
Project Scope Statement may be revised to reflect new insights and/or understanding of requirements.
However, any substantial revisions must be reviewed by the Technical Steering Committee.

Identify Actors: It is often helpful to begin the process of Storyboarding and/or Use Case analysis by
identifying the key stakeholdersin the system-of-interest, i.e., in Use Case parlance, the Actors. Clear and
consistent definitions of Actors -- each Actor should have a short, concise, and clear definition associated
with its (noun) name -- result in consistent definitions of system boundaries. Conversely, the inability to
define Actorsin aclear and consistent fashion often indicates an unclear Scope Statement. Left unchecked,
this deficiency can lead to unrelenting " scope creep” with the inevitable result of having a Technical
Committee full of frustrated and unproductive domain experts.

Identifying Actors, particularly through the process of Storyboarding, is also quite helpful asatool for Use
Case discovery. Once an Actor isidentified, write down the Product(s) of Value that the Actor expects/
wants / needs to obtain from the system. (Remember, in HL7, the "system" is the set of messages so the
"Product of Vaue" isthe content of the message itself. Also, remember that when you get to the level of

2 Over time, HL7 will develop a Reference Use Case Mode! that will provide a starting point for this process. That
model is not in place yet.
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the message, the Actors will be the Sending and/or Receiving Application Roles associated with the
message (see Chapter 9)). Finally, write down averb phrase that describes the Responsibilities (i.e.,
message content) that the system must fulfill in order to produce each Product of Value. In the world of
HL7, this verb phrase will often be the action accomplished by the sending and/or receiving of the message.

The process of Actor identification is an iterative, knowledge-discovery process. If the Technical
Committee finds that it is identifying too many Actors -- afact which is most often indicated by
insignificant differences between Actors -- it should attempt to abstract afew of the Actors key
characteristics "upward" as characteristics of an "abstract Actor,” i.e., an Actor that does not represent a
"real-world" user of the system, and start then start "working down" the abstraction hierarchy. Actor
hierarchies are quite often discovered in the course of Use Case analysis, and can easily be represented
using the UML "generalization/specialization” relationship icon in combination with the Actor icon, as
shown in Figure 5-9. Real-world Actors -- both abstract and concrete -- will often be represented in the
RIM as classes and/or role classes.

Healthcare_business
_stakeholder

~
J
/4
J
N
J

Episode_ Quality_ Outsourcing_
stakeholder stakeholder stakeholder

Figure5-9. A typicd Actor hierarchy. Notethat the root of the hierarchy isan abstract Actor, i.e., an Actor that
does not represent areal-world system user. Abstract Actors are named in UML using italics.

Identify and Document Use Cases: Work with domain specialists and existing standardization efforts to
discover Storyboards and their resulting Use Cases-of-interest. The Scope Statement for the project should
be considered as the root "high-level" Storyboard and/or Use Case for each Technical Committee. Other
Use Cases are discovered and developed by expanding and more fully defining the content of the Scope
Statement. ). It isimportant to remember that the identification of Use Cases is often iterative.

It is often helpful to group together System Responsibilities for a given Actor. These collections of Use
Cases can be organized to elucidate various types of functional/structural relationships between the Use
Cases.

Once the discovery process stabilizes, each Use Case is described in more detail. These descriptions
should not be devel oped too early, since the Use Case model typically undergoes several changes. When
analyzing and describing Use Cases (or the Storyboards from which the Use Cases are mined), it is not
unusual to uncover unclear expressions, ambiguities, or omissions in the expression of the scope statement.
When this happens, the Scope Statement should be revised and reviewed with the Technical Steering
Committee if necessary. Document each Storyboard and/or Use Case in sufficient detail to show the high
level content of information flows and prerequisites for information exchange. HL7 Use Cases can usually
be specified fairly completely in words. State the Use Case name, the Actors (Application Roles and
Receiver Responsibilitiesif thisis aleaf-level Use Case), and the Product of Vaue (i.e., the message
semantics) of each Use Case. In addition, be sure to include the Use Case's preconditions, post-conditions,
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initiating event (e.g., state changein a RIM Subject class), and a clear description of each path through the
Use Case.

Associate Actors and Use Cases: Once you have defined alogical collection of Actors and their
associated Use Cases, you can assemble a graphic representation of these elementsin a Use Case diagram,
i.e., aUse Case model. Be surethat each Use Case and Actor are involved in at least one Association
relationship. Use the <<specialize>>, <<extend>>, and <<include>> dependency stereotypes as needed
to syntactically link use cases (see discussion below for the semantics of these stereotypes).

Each time you complete an iteration of the above steps, you will come closer to producing a " complete”
Use Case model for a domain-of-interest. Realize that a complete Use Case model will most often require
multiple iterations of Actor and Use Case identification, documentation, and association.
Outputs:

Approved statement of Project Scope Statement.

Defined Actors (possibly organized in an Actor Hierarchy) that will interact with the system within
the defined Scope.

A set of documented Use Cases, each Use Case having been documented using the recommended
graphic and literary expressions.

A Use Case model which associates Actors and Use Cases.
Aninitial idea asto candidate Subject classes for the scoped domain, i.e., those classes most

important to realizing the message content specified in the Use Case model. (Subject classes are
defined and discussed in Chapter 6, Information Model).

5.3 Documentation

UML specifies a simple diagrammatic technique for representing a Use Case model.® Actors, be they
human or system users, are represented by stylized human “stick figures’ with the name of the Actor
displayed at the Actor's "feet.” (Notethat in UML, an Actor isastereotype of Class and can therefore be
used in all syntactic constructionsin which a Class abject isvalid. Asaresult, any iconographic
representation that isvalid for aUML Classis avalid representation of an Actor.) Use Casesare
represented by an ellipse either containing or sitting above the name of the Use Case. The Use Case name
should always be a verb phrase that describes the System Responsibility fulfilled by the Use Case.

Technical Committees should find that white board creation of Use Case diagramsis especialy valuablein
group brain-storming sessions. In general, Use Case documentation generally includes -- for each Use
Case -- the following components:. a) a clearly defined list of Actors (Application Roles), each of which
either initiates the Use Case (or is notified of itsinitiation) (Sending AR). In addition, the Product of Value
of the Use Case should also be identified; b) a clear definition of each path taken through the Use Casg; c) a
statement of the Use Case's pre- and post-conditions; and d) further detail, as needed, to indicate the Use
Case' s dependencies on/syntactic associations with other Use Cases.*

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

* Refer to the example model included within this document for use case examples. Also, the Formal Specification of
the HL7 MDF Components, contains further discussion on the graphical and literary expression of use cases.

5-13



5.4 Tutorial Suggestions and Style Guide

The process of Storyboarding and the resulting Use Case model lay the foundation for defining HL7
messages and their content. It is the starting point of message development, and serves the purpose of
clearly defining the scope of the set of messages being defined. In general, it isimportant to strike a
balance between laying a firm foundation and getting bogged down in theinitial stages of the process. In
some cases, if the scope of a project is clearly understood, as would be the case if the Technical Committee
was "retrofitting” existing Version 2 messages into a Use Case moddl, it is possible to omit construction of
aUse Case model altogether.

5.4.1 Project Scope Statement

Scope definition is the starting point for a project. It defines the area of healthcare functionality that is
supported by the set of messagesto be developed. The Project Scope Statement must be communicated to
the both the HL7 Architectural Review Board and the Technical Steering Committee for its review.
Review of the Project Scope Statement should focus on confirming the need for HL7 standard messages
within the project scope, evaluating the priority to be given to the project as compared to other possible
projects, and on ensuring that the Technical Committee or Special Interest Group submitting the Project
Scope Stateis, in fact, the appropriate group to be responsible for the defined scope.

Asan overal guideline, anew project should take up a current need for standardizing information that
flows between a number of partiesin healthcare. It isalso relevant to consider whether or not the scope of
aproposed project is too broad, since this can lead to the Technical Committee (or SIG) getting bogged
down. The result will inevitably be frustration, inefficiency -- and no message development. Finally, both
the Technical Committee and the Technical Steering Committee should consider whether the Technical
Committee has sufficient resources to complete the projected scope. Finaly, it is essentia that the
Architectural Review Board and Technical Steering Committee be careful so as not to approve overlapping
Project Scope Statements, since multiple efforts may lead to multiple solutions and resulting effort
expended in solution harmonization.

5.4.2 Use Cases

In general, a Use Case should define a specific behavior, function or System responsibility within the
boundary of the Project Scope Statement. A Use Case should describe the activity or activities that are
carried out by the system in order to meet the Use Case's Godl, i.e., to produce the Use Case's Product of
Vaue. The Use Case should either begin as athe result of an initial stimulus from one of its associated
Actors, or should notify at least one of its associated Actors asits first action in the case where the Use
Caseisself-initiated. (NOTE: Self-initiated Use Cases are common in association with System
Responsibilities based on time clocks.) Following the Use Case's Initial Event, a Use Case proceeds
through a series of interactions between one or more Actors and the healthcare environment. The Use Case
ends when the Product of Value has been delivered to the Actor(s). In the context of HL7, leaf-level Use
Cases are initiated when a Trigger event isreceived by a Sending Application, and terminated when the
Receiving Application Role has executed its Receiver Responsibilities

When devel oping Use Cases, the HL 7 committee should look for Use Cases that allow a particular Actor to
carry out awell-defined task or activity, i.e., to send or receive a well-defined message or message set.
This guideline will help ensure that the Use Case is neither too large nor too small. An HL7 Use Case
should always focus on the need for communication of healthcare information between independent
parties/applications/systems within the healthcare environment.

Use Cases may be expressed at various levels of abstraction. A Use Case may be a"parent” to severd
"child" Use Cases. However, if the relationship between a single Use Case and several other Use Cases is
truly one of parent/child, each child Use Case must meet the following criteria: a) it must add to or
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override the behavior of the parent Use Case; and b) it must be able to be substituted in any situation when
the parent Use Case was used.

Often it isthe case, in the context of Use Case analysis, that the terms "parent” and "child" do not carry the
hierarchical semantics associated with the UML <<specialize>> association relationship. Rather, a parent
Use Case may be diagramed to be "realized" by a"collaboration of child" Use Cases. Equivalently, the
parent Use Case may become the marker for a system, while the child Use Cases make up the System
Responsibilities of one of the system's subsystems.

At the lowest level of decomposition, each leaf-level use case should involve an association with only one
Actor of type Sending Application Role, but may be associated with several Actors of type Receiving
Application Role. The Use Case should be executed in response to asingle state transition for a subject
class® If the execution is linked to multiple Trigger events, transitions and/or Sending Application Role
Actors, further decomposition should be considered.

Try to avoid making a given Use Case too complex. A complex Use Case should be decomposed into
multiple related Use Cases using the techniques described in the next Section.

Remember that, for HL7, the "system” being defined is a group of messages that work together, not an
end-user application. Leaf-level Use Cases are directly associated with Trigger events for messages. Once
Use Case development has reached the point of discovering messages triggered by state transitions/ life-
cycle transitionsin a RIM Subject class, stop. You do not need to decompose the Use Cases any further.

Storyboarding and Use Case analysis are the initial steps in the MDF methodology and are the least formal.
Their semantics are somewhat 1oose, and their detail somewhat sparse, facts that are consistent with their
purpose of being the "first-cut” at system requirements. Use them for what they are good for and do not
expect them to provide information they cannot. Sequence Diagrams, the RIM, State Diagrams, MIMS,
MODs, and HMDs all add information -- but all are grounded on accurate Use Case analysis.

51.1.1 Organizing Use Cases

As the Use Case models developed by HL7 Technical Committees (or SIGs) get relatively large, it will be
useful to group Use Cases into logical packages, subsystems, and/or collaborations. Logical groupings
should be chosen that are meaningful to the Technical Committees and other potential users of the Use
Case model. Logical partitioning often involves the use of three UML <<stereotype>> dependency
associ ations between Use Cases:

<<specialize>> (Use Case 2 adds interleaves additiona behavior into that of Use Case 1);
<<include>>(Use Case 1 uses Use.Case 2 as part of its execution);

<<extend>> (Use Case 2 adds additional behavior to Use Case 1 at a specified Variation Point)

5 A subject class is a class within the Information Model that is expected to have special relevance for messaging. See
the Information Model chapter for further discussion.
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Figure 5-10. Thisfigure uses a subset of the Use Cases from the Example Modd (Chapter 12) to illustrate the use
of the <<extend>> and <<include>> gtereotyped dependency relationships that can exist between two Use
Cases. An extending Use Case adds behavior to the extended Use Case at specificaly defined "Variation Points'
within theextended Use Case. An <<extend>> relationship between two Use Casesis used when the extended
Use Case can function on its own in most Situations, but requires additional behavior to handle non-error exception
conditions. The <<include>> relationship is used to factor out common behavior, which is encapsulated in the
included Use Case. Neither the included nor the including Use Case normally functions aone. Note that because
both the <<extend>> and the <<include>> relationships are named stereotypes of the UML "dependency”
relationship, an association utilizing ether of the stereotypesindicates that the “source” has a dependency on the
"target,” i.e, the sourceis sendtive to achangein thetarget. Findly, note that this diagram adopts two dternative
graphic conventions (neither of which is currently supported in Rose): the System Boundary between the Actor(s)
and the System'’s (subsystem's) Use Casesis shown; and adirection isindicated on the association link between the
Actor and the various Use Cases. In the absence of adirectiond indicator, it is assumed that the Use Caseis
initiated by the Actor.

51.1.2 "Leaf-Level" Use Cases

Since the Use Case mode is ultimately developed by decomposing the scope statement into meaningful
components, it has awell-defined starting point. The stopping point is sometimes less clear. However, the
criteriafor stopping are reasonably well-defined in the concept of the "leaf-level Use Case”, and careful
attention to their occurrence should minimize the times when a Technical Commitee "goes too far" in its
Use Case analysis.

To say that leaf-level Use Cases play an important role in the message development processis an
understatement, for these Use Cases essentially define (in an admittedly non-precise manner) the details of
each HL7 message. Specifically, the Technical Committee should mine its Storyboards and/or high-level
Use Cases for "chunks' of domain-specific information that must be transmitted between healthcare
information systems. These chunks can then be further subdivided into individua instances of message
transmission and/or reception. Of particular interest with respect to these instances is their association with
identifiable life-cycle changes in key domain concepts/entities, entities which will ultimately be represented
in the RIM as Subject classes, aswell as their association with identifiable Sending and Receiving
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Application Roles. Each leaf-level Use Case should be associated with only one life-cycle transition and
one Sending Application Role.

Each leaf-level Use Case is, by virtue of its association with a state transition for a Subject class, a
candidate for initiation by a Trigger event. However, it will not be possible to begin to resolve the final
choice of Trigger events until later in the analysis, when the Technical Committee builds the Information
and/or Interaction Models.

5.4.3 Actors

Within the context of the MDF, an Actor is aparty (i.e., a person, organization, or role thereof) in the
healthcare domain that isinvolved in providing and/or receiving information within the context of the Use
Case. More specifically, within the context of aleaf-level Use Case and its associated messages, an Actor
isan HL7 Application Role. Thus, an Actor may initially be identified as a human user functioning within
aparticular "usage context” (i.e., a"role"), or, alternatively, a somewhat generic external computer system.
Ultimately, HL7 Actors are Application Roles acting on behalf of real-world Actors. As mentioned
previously, Application Roles are an MDF concept useful in the construction of HL7 Conformance Claims
(see Chapter 9). Regardless of the level of abstraction, however, an Actor is a usage-context-sensitive role
played by such an identifiable domain entity.

Because the "system of interest” in HL7 is the set of messages that must be communicated between the
various healthcare Actors, the "HL7 Messaging System™ itself has no real "behavior." (Asexplained in the
initial Sections of this Chapter it is the larger HL7 Conformance Messaging System that actually exhibits
certain message-based behaviors.) This sometimes causes confusion when defining Use Cases. In
particular, when an external system isidentified as an Actor, the Technical Committee must give careful
consideration to the way it which the Actor is defined and named and, in particular, ask themselvesif the
system could not simply be abstracted as an Application Role. Unless there is good reason, the external
system should simply be labeled as 'Some System'’ or, better yet, as " Sending Application Role,"
"Receiving Application Role," etc. The term "Some System" is chosen to reinforce the notion that HL7
Use Cases are not built with a priori knowledge of the functionality of specific healthcare information
systems. If the Technical Committee has determined that a particular set of messagesis only reasonable for
systems playing a specific role, it can then provide a more specific name for such an Actor. For example, a
set of messages might be defined specifically to manage person identification, and the technical committee
might feel strongly that “MPI mediator” is the proper name for the Actor/Application Role. When the
Technical Committee is building the Interaction Model, these actors should be reviewed for insight into the
roles that need to be supported by the Senders or Receivers of messages (see Chapter 8).
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In developing the Use Case Maodel, the Technical Committee should pay attention to Use Cases in which
more than one Actor isinvolved. In some cases, these Use Cases should be "decomposed” (i.e., collected
into a named "subsystem" or "package") correctly delineate the relevant differences in functionality Figure
5-11 and Figure 5-12 describes this type of Use Case "layering.”
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Figure 5-11. The Figure represents a hypothetical Use Case diagram for a subsystem called "Lab Test Execution”
which liveswithin alarger system called "Management of Lab Tests"" This system (not shown) hasa Use Case
named "Perform Lab Test." The decomposition of that Use Case (i.e., the set of use casesthat collaborate to fulfill
the Use Case) are Use Cases within the "Lab Test Execution” subsystem. The Actors and associations for one of
the Use Cases ("Order Lab Test") are shown. Thefact that the Use Case is associated with two Actors suggests
that the Use Caseitsdf may be further decompaosed (Figure 5-12).
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Figure 5-12. The Use Casein Figure 5-11 involving association with two Actors has been decomposed into two
digtinct System Responghilities, each being initiated by asingle Actor. This decompaosition may be represented
by either indicating that the two Use Casesin Figure 5-12 reside in a subsystem of the system in which the single
Use Casein Figure 5-11 resides, or, by use of a collaboration association between the "parent” Use Case and its
"children." In either case, thetwo Use Cases "Order_new lab test” and "Order_reflexive lab test" definea
more granular architectural layer than the layer defined by their parent "Order_lab test.” NOTE: acollaboration
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associaion isnot aforma generdlization/speciaization relationship, and hence, the use of the terms ‘parent’ and
‘child’ should not be taken to indicate inheritance in the OO sense of the word.

Unlike many other objects, Actors are non-deterministic in their actions. That is, the explanation for what
they do is outside of the scope of inquiry. Thislimitation is designed to keep focus on the “what” of the
business process and to avoid any attempt to begin addressing the “how” prematurely, i.e., designing the

messages.

An Actor can be drawn from outside of the application environment (e.g., a person, or organization) or play
apart within it as a computer application or system. Clearly, these two are related in the healthcare
environment. For example, anurse may determine the care plan for a patient and then enter it into an
application for storage or transmittal to another application. However, the focus for defining Actors shifts
during the process of developing the Use Case model from Actors externa to the entire healthcare
information system to Actors immediately external to the HL7 messaging process (i.e., Application Roles).
Initially, it isimportant to focus on those Actors who initiate the activity that results in a messaging Use
Case. These are generally persons or organizations. This makesit easier to focus on the key business
rules, and to keep the level of discussion from becoming too detailed. Ultimately, however, it isthe precise
definition of the Sending and/or Receiving Application Roles that clearly focus the message content of each
leaf-level Use Case.

In effect, Use Case analysis involves splitting the healthcare environment into two parts: external users (the
Actors) and the internal functions, tasks, and processes that deliver value (Use Cases). The Technical
Committee should focus its energy on decomposing the Use Cases to achieve an adequate description of
the regquirements for messaging and to discover the basic building blocks that form the foundation of the
message. These basic building blocks will ultimately become RIM Subject classes, and much of the
subsequent MDF analysis centers around them (see Chapter 8).

5.5 Ciriteria

The following points should be used for quality assurance of the Use Case model. These issues should be
considered while the model is being developed, as well as during the review process.

Responsibility for a particular Use Case model as specified in a Project Scope Definition has been
assigned by the HL7 Technical Steering Committee (TSC) to the appropriate Technical Committee
within the HL7 Working Group. The assignment of responsibility should be based on the charter
of the Technical Committee, and should further be dependent on an assessment by the TSC as
whether the specified Technical Committee has the resources to develop the Use Case model.

The Project Scope Statement to be covered by the Use Case model has been written by the selected
Technical Committee and has been approved by TSC, i.e., the Project Scope Statement has been
written down for use as a reference document.

The Project Scope Statement is used as an ongoing "reality check™ during the development of the
Use Case moddl, i.e., the System Boundaries and System Responsibilities outlined by the Scope
Statement should not change over the course of the development of the Use Case model which
delineates and elucidates those Boundaries and Responsibilities.

In particular, the QA point stated in the previous bullet will functionally mean that a) Use Cases
defined to be part of the Use Case Model do not fall outside the scope of the Project Scope
Statement; and b) the functional requirements for messaging that fall under the aegis of the
Technical Committee are fully identified and specified in the Use Case model.

For each identified Use Case, the associated documentation is both clear and complete. Thisis of
particular importance when one considers the application of Use Cases as primary communication
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tools about the Version3.x Messaging Framework. In particular, documentation of leaf-level Use
Cases should include clear statements as to the Trigger Event (state change in Subject Class) as
well as the identification of the Sending and Receiving Application Roles and Receiver
Responsibilities for each documented message depicted in the Interaction diagram associated with
the Use Case diagram.

If computer systems and/or stand-alone applications are listed as Actors for a particular high-level Use
Case, and if the Technical Committee believes that the system Actor has specific behavior that
distinguishes it from a generic “ Some System” Actor, the Actor definition should not unreasonably
define the scope of a particular healthcare application (although the Actor definition may define a
"role" of the specific application.) Note that this restriction should very seldom, if ever, comeinto play
if the Technical Committee follows the guidelines for identifying and naming Application Roles as
specified in Chapter 8.
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6. Information Model

6.1 Overview

The Information model defines all the information from which the data content of HL7 messages are
drawn. It follows object-oriented modeling techniques, where the information is organized into classes
that have attributes and that maintain associations with other classes. The information model forms a
shared view of the information domain used across all HL7 messages independent of message structure.
Thus, the information model provides a means for discovering and reconciling differences in data
definition.

6.1.1 Information Model Components

The information model consists of the following components:
classes, their attributes, and relationships between the classes,
state-transition models for some classes,
data types and constraints.

The information model components are defined in the “meta-model” (see Chapter 13). Most of the
information model specification is maintained in arelational data base repository according to the meta-
model. A textual expression of the information model can be produced by executing a query directly
against the database or by exporting to a word-processing tool.

Large portions of the information model have graphical representations in the Unified Modeling
Language (UML). Thisincludes the class diagram, the state-transition diagram, and the data type
diagram. Those graphical representations are views into the respective information model component,
which, in turn, is stored in the repository. The graphical expressions of the information model can be
generated from the repository to be viewed with a UML-based modeling tool. The modeling tool can also
be used to capture model components for eventual import into the repository. The repository contains all
of the same information found in the graphical diagrams plus additional descriptive datafor which there
is no graphical representation.

Some of the information model is specified informally in descriptive text and accompanying documents.
Short pieces of descriptive text can be maintained in both the repository and the modeling tool. Larger
pieces of text, that may include figures and text-tables, are maintained outside of the repository. Notably
the complete normative data type specification exists in textual form, while the repository only captures
the major formal aspects of the data types.

6.1.2 Information Model Notation and Meta-Model

The information model notation and underlying meta-model is based largely on the Unified
Modeling Language (UML), a modeling language that unifies the object-oriented modeling
methods of Grady Booch, Jim Rumbaugh, Ivar Jacobson, and others. The UML isarich, mainly
graphical, means of expressing object-oriented concepts. It is expected to dominate the object
modeling paradigm for some time. To obtain more information about UML see
http://www.rational.com/uml/ or the book UML Distilled by Martin Fowler (ISBN 0-201-32563-
2).
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6.1.3 Types of Information Models

The information modeling process recognizes three different types of information models. Each of the
model types uses the same notation and has the same underlying meta-model. The models differ from

each other based on their information content, scope, and intended use. The three types of information
models are:

Domain Information Model (DIM)

The DIM is used to express the information content for the work of a specific
Technical Committee, Special Interest Group, or project. The model is developed
or refined by the committee during the information modeling stage of message
development. The Reference Information Model (RIM) is the starting point for the
DIM. The committee uses the DIM to capture potential additions and changes to
the RIM, which it may later submit as RIM change proposals for harmonization.

Reference Information Model (RIM)

The RIM is used to express the information content for the collective work of the
HL7 Working Group. The RIM is a coherent, shared information model that is the
source for the data content of all HL7 messages. The RIM is maintained by a
collaborative, consensus building process involving all Technical Committees and
Special Interest Groups. Through a process known as model harmonization, DIM
model content submitted as RIM change proposals is debated, enhanced, and
reconciled by Technical Committee representatives and applied to the RIM.

Message Information Model (MIM)

The MIM is used to express the information content for one or more related
messages. A Technical Committee extracts this model from the RIM during the
Message Design stage of the message development process. The MIM starts out as
aproper subset of the RIM. The Technical Committee may add message specific
information constraints. No new information content is added at this point in the
message development process and information constraints added at this point are
not allowed to relax constraints specified in the RIM.

6.1.4 Information Model Harmonization

An essential characteristic of information modeling in HL7 is the objective of achieving a credible,
comprehensive, and internally consistent representation of the information to be exchanged among
computerized information systems in the healthcare domain. The model building processis designed to
meet these objectives.

The Reference Information Model isthe model of record for specification of the information content of
HL7 messages. Contributions to the RIM are made by the HL7 Technical Committees and Special

Interest Groups and by ANSI accredited Standards Developing Organizations (SDO). No changes are
introduced to the RIM without first providing an opportunity for the entire HL7 working group to review
and comment on the proposed change. Following a defined comment period, representatives from each
Technical Committee review the proposed changes, along with any comments received from the working
group. A consensus process is used to determine which of the proposed changes are actually applied to
the RIM. This process, referred to as “harmonization,” ensures that the RIM is a shared view of the entire
working group.

Credibility in the model stems from the requirement that all proposed changes to the RIM first be
reviewed and approved by an HL7 Technical Committee or Specia Interest Group. The healthcare
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domain expertise is within these working group committees. The comprehensiveness of the model stems
from the diversity and breath of domain interest within the Technical Committees and the willingness of
HL7 to consider model contributions and critiques from other American National Standards Institute
accredited SDOs. Consistency in the model stems from the adoption and continual refinement of
modeling style guidelines and standards delineated in the information modeling procedure section of this
message development framework.

The primary objectives of the modeling styles included in this framework are to promote consistency,
enhance clarity, and instill stability in the model. An aspect of the harmonization processisto evaluate
compliance of proposed changes to the style guidelines and standards. Proposed changes to the RIM that
are found to be out of compliance with the stylesin this MDF trigger one of three actions:

1. The proposed changeis revised in such away asto bring it into compliance;

2. The style guidelines/standards are revised so as to recognize the style variation as
an alowed style;

3. The exception is allowed without modification to the style guide, but noted in the
model as an exception.

It is the responsibility of the Modeling and Methodology Technical Committee to oversee this model
harmonization process and to maintain this message development framework; however, it is the consensus
process involving al of the HL7 working group that determines the outcome of the harmonization effort.
A Technical Committee or Special Interest Group may appeal the outcome of harmonization to the
Technical Steering Committee for final arbitration. Perceived breeches in the harmonization process itself
may be appealed as high as the HL7 Board of Directors. Information model harmonization is an essential
part of the HL7 message devel opment process and a responsibility of the entire working group.

6.2 Work Products

The HL7 information modeling notation and meta-model is a derivative of UML. Not al of the concepts
of UML are used and some HL 7 specific extensions have been added. The primary concepts used in HL7
information models are

Class, Relationship, and Subject Area;

Attribute, Data type, and Constraint;

Subject Class, State, and Transition.

Those concepts will be defined in this section.

6.2.1 Static Structure: Classes and Relationships

6.2.1.1 Classes and Objects

A class is an abstraction of things or concepts that are subjects of interest in a given application domain.
All things or concepts subsumed under a class have the same properties and are subject to and conform to
the same rules. Classes are the people, places, roles, things, and events about which information is kept.
Classes have a name, description, and sets of attributes, relationships, and states.

The instances of classes are called objects. Where classes represent categories of concepts, people and
things, objects represent the individual things themselves. Thereis still a difference between objects and
the things they represent. Objects capture al relevant data about things, which are known to the
information system, but are not the things themselves. For instance, a particular human being, named
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John Doe, may be represented through an object in an information system. That object contains John
Doe' s demographic or medical data, but the object is still different from John Doe himself.

Subject classes are classes that are afocus of a committee’s interest. State-transition models are defined
for subject classes. Messages are defined based on a state-transition model for subject classes.

Associative classes are classes that mainly describe a more complex logical association between other
classes. Roles, events, and participation classes are specia kinds of associative classes. UML defines the
concept of an association class which can be represented by an associative class.

Substantial classes are classes that represent some more obvious concept of the application domain,

rather than being a mere modeling stereotype. Substantial classes tend to also be subject classes.
Substantial classes are usually not merely associative classes. A substantial class should have an identifier
attribute.

6.2.1.2 Relationships

Classes relate with classes in various ways. Such relationships can be of three types:

Generalization
Association
Aggregation

6.2.1.2.1 Generalizations

A generalization relationship is a connection between classes (as opposed to instances). The
Generalization relationship expresses that one class (called the superclass) is a generalization of another
class (called the subclass). Inversely, the subclass is a specialization of the superclass. Instances of a
subclass are a so instances of the superclass. Conceptually, the superclass does not have a separate related
instance to the instance of the subclass, although implementation-wise this may be different.
Conceptually, generalization relationships are associations between classes, not between instances.

In a generalization relationship the subclass inherits all properties from the superclass, including
attributes, relationships, and states. I1n addition, the subclass has other properties that are special for the
subclass.

Each subclass may in turn have subclasses of its own. Thus, superclass/subclass and
generalization/specialization are relative concepts. A class can be both a subclass of its superclass and a
superclass of its subclasses. The entirety of superclasses and subclasses with a common root superclassis
called a generalization hierarchy.

A generalization usually has multiple specializations. However, not all of the conceptual specializations
need to be represented in the model. Only those concepts that warrant special properties (e.g., attributes,
relationships, states) are modeled as distinguished classes. If all specializations of a class are fully
enumerated as subclasses in the model, the superclass could be “abstract.” An abstract classis never
directly instantiated, but only through one of its specializations.

Conceptual specializations of a class are not fully enumerated in the model, if not all specializations have
special properties beyond the properties of the classthat is already in the model. Inthiscase, thereis
usually some classifier attribute to distinguish specializations that exist conceptually but are not modeled
as subclasses.
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6.2.1.2.2 Associations
Patient has 1 Physician An association defines a
0 T sees connection between objects. The
) objects may be instances of two
—— T ‘\ different classes or of the same
R John y class (reflexive association).  Just
by Doe "

as classes have instances,

; associations have instances too. An
: o association instance isa

L Ay Jane vy Ben \ 4~

Jones \

connection between objects and is
\ Casey

\
\

defined by an association that

connects classes.
o/ Adam Y
Adams

Associations in the MDF have at
least two ends. Each end of the
association instance connects with
Figure 6-1. One association defined in the information model can have one anq only one ob]ect._ Howe_ver,
multiple instances. Each instance of an association connects two objects. one object may be associated with
The number of instances of an association connecting to one object is more than one object Of_ th_e same
regulated by the multiplicities. class by the same association. In
this case, multiple association
instances exist, each connecting
exactly two objects. The number of instances of an association that can connect to one object is regulated
by the multiplicities of the association.

An association multiplicity specifies the minimum and maximum number of objects of each class
participating in the association. The multiplicity is documented as a pair of cardinal numbers (i.e., non-
negative integers) min..max. The lower bound min is a non-negative integer, usually zero or one. The

upper bound max is an integer greater or equal to min, usually one, or unlimited, indicated by an asterisk
“*7).1 Valid multiplicities are listed in the following table:

1 In other models, the lower case letters “n” or “m” are sometimes used, indicati ng integer variables. This notation is
not defined in the UML Notation Guide. The problem with using letters instead of the asterisk isthat if the same
letter is used in more than once, it may be misunderstood to represent the same integer number everywhere.

Furthermore an “n” indicates some boundary specified elsewhere, while the asterisk (“*”) indicates unbounded
multiplicity, without the notion of any dependency between such multiplicities.
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Multiplicity ~ Meaning

0.1 minimum zero, maximum one

0..n minimum zero, maximum the integer n, where n > 1

0..* minimum zero, maximum unlimited

1 short for “1..1" minimum one, maximum one

1..n minimum one, maximum the integer n, where n > 1

1.* minimum one, maximum unlimited

ny..n; minimum the integer n;, maximum the integer n,, where n; > 1 and n, >n;
n..* minimum the integer n, maximum unlimited, where n 3 1

6.2.1.2.3 Composite Aggregations

A composite aggregation isa specia flavor of an association between objects. Composite aggregations
indicate that objects relate to each other as part and whole. Unlike common associations, a composite
aggregation relationship is directed, one end being the whole the other end being the part. The part is
conceptually strongly dependent on the whole class, so that the part can not exist without the whole.

6.2.1.2.4  Classes Expressing Complex or Dynamic Associations

Many associations between business objects are of a more complex nature than could be expressed by a
common association. For example, an association between two objects might only be valid in a certain
time interval. Other associations need to be qualified or classified. This can be expressed with modeling
patterns (design patterns). Modeling patterns are building blocks that can be reused in many
circumstances. Four of those patterns are defined in the following sub-sections.

6.2.1.24.1 Resolving many-to-many Associations

When amodel contains associations with multiplicities“0..*” on both ends thisis an indication for a
complex relationship that is likely to require more information. For example, the relationship between
Patient and Physician would be a many-to-many association. In data base design, many-to-many
relationships were commonly resolved because there was no other way to technically implement them. In
conceptual information modeling, resolving of such relationships is common because it is unlikely that
many-to-many associations exist without further qualifications.
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Patient has 0.* Physician

a 0..* sees
Patient has 0.* Pat-Phys-Assn. has_phys. 1 Physician
b _|
1 has_pat. 0.* sees

Figure 6-2. Resolving a many-to-many association (a) through an associative intermediary class (b).

Note that the UML concept of an “association class’ differs from the “associative class’. An association
class does not generally allow resolution of many to many classes, because multiple associations between
the same pair of objects are not distinguished as individual associations with an association class.
Associative classes are more powerful than association classes. The disadvantage of associative classesis
that simple association hames are turned into abstract and awkward association names. For instance,
where a Physician sees a Patient with a many-to-many association, a physician is_involved_in many
Patient-Physician-Associations, that in turn has_as_patient a Patient.

Once an associative class is defined, it islikely that the committee will find specific attributes, such as
classifiers, time stamps, etc. to assign to the associative class. The following three design patterns,
stakeholder role, event class, and role participation, are special kinds of associative classes.

6.2.1.2.4.2 Stakeholder Roles

Stakeholder is a class representing either a person or an organization that assumes some role in the
healthcare industry. A generalization hierarchy with stakeholder as the root superclass and person and
organization as the fully enumerated specialization subclasses is used to capture the attributes applicable
to stakeholders regardless of the roles they play. The roles assumed by stakeholders are modeled as
classes separate from the stakeholder hierarchy. The role classes are connected to the stakeholder, person,
or organization class.

6.2.1.24.3 Event Classes
An event class represents an activity that occurs at a given location, at a given date and time, for agiven
duration, involving one or more participants, for a given reason. There are many such “events’ ina

healthcare information model: encounters, service delivery events, order placement, results reporting, etc.

Event classes often have such properties like effective time interval, reason, location and an association to
one or more role or role participation classes.

6.2.1.24.4 Role Participation
A role participation class is a class that resolves a many to many association between arole class and an

event class. The role participation class reflects the fact that arole can participate in more than one
instance of the event and that the event may have more than one instance of the role as a participant.
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Attributes of the role participation class include a coded attribute that enumerates the various participation
roles the stakeholder role may assume in the associated event.

6.2.1.3 Subject Areas

Subject areas are optional but highly recommended for models of twenty classes or more. The purpose of
subject areas is to provide a convenient aggregation of model classes and to partition large models into
smaller more manageable subsets.

There are six types of subject areas in the Reference Information Model:

1. Subject Classes - Thisis asingle subject area containing the classes which have
been declared as subject classes. Subject classes are those classes for which a
Technical Committee has elected to construct state transition diagrams. This
subject areais named “ Subject_classes.”

2. Stewardship - These subject areas are used to identify the HL7 Technical Committee
with stewardship for the classes in the subject area. The subject areanameis
prefixed with “STW” followed by the committee identifier and name of the steward
committee.

3. Committee Interest - These subject areas are used to identify a set of classesin
which a Technical Committee has a declared interest. The subject areanameis
prefixed with “COI” followed by the committee identifier and name of the
committee expressing interest.

4. Committee specified - These are subject areas established by Technical Committees.
These subject areas are prefixed with “DIM” followed by the committee identifier
followed by a name assigned by the Technical Committee.

5. RIM - Subject areas established by the Modeling and Methodology Technical
Committee are prefixed with RIM. These subject areas help to partition the
Reference Information Model into logical partitions for ease of comprehension.

6. Data type — Thereisasingle datatype subject areain the RIM. It contains the
specification for all datatypes. The subject area name is prefixed with DTM.

6.2.2 Information Content: Attributes, Values, and Constraints

6.2.2.1 Attributes

Class attributes are the core components of the information model. The attributes are the source for all
the information content of HL7. Besides the common attributes there are three special kinds of attributes
in the information model:

identifier attributes

classifier attributes

state attributes

6.2.2.1.1 Identifier Attributes

Identifier attributes can be used to identify an instance of a class. Sometimes more than one attribute may
be needed to identify an instance of aclass. The identifier attributes aways have avalue. The values of
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all identifier attributes together should be unique among all instances of the class. Since identity is static,
values of identifier attributes should never change.

However, in the practice of information systems maintaining identity of objectsis a problem. For example,
consider such attributes as name, date-of-birth, and mother’s-maiden-name for a person. Those attributes,
are quite meaningful in the real world, but they are neither unique nor static. Names can change,
demographic information can get misunderstood or mistyped, and may need to be corrected later. Other
identifiers, such as the Social Security Number (SSN) tend to be more stable, but still can be reported
wrong, mistyped, or can be misassigned.

If object identifiers shall be truly unique and never changing they must be computer-generated in the
information system that first creates an instance of an object. While these identifiers fulfill all criteriato
stability and uniqueness, they are completely synthetic and thus can not be guessed or found through
partial matches. As soon as such identifiers are being printed and reentered manually, they become
unreliable again.

Thus, there are strong and weak identifiers. Strong identifiers being computer generated and never
manually entered. A special datatype, the Technical Instance Identifier (T1I), is designed to be used for
strong identifiers.

Weak identifiers are identifiers from less reliable external sources (e.g., SSN, accession numbey).
Attribute sets such as { name, date-of-birth, mother’s-maiden-name} are also weak identifiers. Weak
identifiers are essentially like common queries (selections). Common queries may return more than one
result, which may be different when the same query is executed at different times.

6.2.2.1.2 Classifier Attributes

Classifier attributes can be used in generalization hierarchies that are not fully enumerated. The classifier
attribute is placed in the superclass and contains a code value declaring the subclass type. There may be
multiple classifier attributes in a superclass, indicating multiple independent generalization hierarchies.
In afully enumerated specialization hierarchy, classifier attributes are not needed only in order to specify
the specialization classin amessage. Classifier attributes should not be used if the subclasses are fully
enumerated in the information model.

6.2.2.1.3  State Attributes

A state attribute is used in subject classes. It contains a value that concisely indicates the current state of
the class. A subject class must have only one state attribute. The state attribute must be assigned the data
type “set of code value” that allows multiple state flags to be specified.

6.2.2.2 Data Types

Data types are the fundamental constituents of all meaning that can ever be expressed in an attribute.
Without data types the meaning of the signs we communicate for an attribute is not defined at all. Data
types can be understood as principal value sets for attributes. A particular instance of meaning is
expressed by selecting one of all possible values of the data type. But a data type is more than just an
enumerated set of values (most data types have infinite value sets). Data types define specific relations and
structures among the values in their value set. Data types define everything you can do with one of its
values, and everything you can know about such avalue.

For instance, consider an attribute “ Patient_problem.rank” as of data type integer number, you don’t
know what the “rank” actually is. It could be a code (marginal, important, urgent, fulminant), it could be
just text (“not very important,” “minor problem,” “patient didn’t even notice”), or it could be afloating
point number between 0 and 1. Only when a data type has been declared for the attribute the expectations
to that attribute are clearly standardized. For instance, if rank is defined as an integer number it is clear
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that the values are discrete and ordered so one can ask for lower and higher ranks. Y ou can also expect
that integer arithmetic operations (+, —, mul, div) are defined, although those would be meaningless for an
ordinal ranking. If rank is defined as a floating point number, it has similar properties. In addition, with
floating point ranks, one can insert an additional rank between every two ranks.

Data types are often believed to be essentially constraints or restrictions of allowable values. However, this
is not quite true. First of all, data types enable meaningful communication by defining semantic fields and
“words’ by which we can refer to meanings. Neverthel ess, because data types are essentially sets of values,
once a data type is defined one can define other data types as subsets of the first datatype. Thisiscalled
sub-typing or constraining. For example, once we have defined a data type for floating point values, we
can define a data type for probabilities that is essentially a constrained sub-type of floating point number
with upper and lower boundaries 0 and 1 respectively.

6.2.2.2.1 Meaning versus Representation

Values of data types have both meaning and form (or representation). One distinguished value can be
represented in different forms depending on the Implementable Technology Specification (ITS). ThelTS
defines all aspects of representation of a data type. On the application layer only the semantic properties of
adatatype exist. Thus, information models may never be developed with any consideration of
representational aspects of datatypes. For example, we tend to think of data values as having a“length”
property. For character strings or list-type collections the concept of “length” does indeed exist. However,
most other data types have no notion of length whatsoever. Length, however, is generally avalid concept
only on the level of representations of values as characters or bits.

We think of some datatypes as basic (or fundamental) such as character string, integer number, or
Boolean. Other data types appear more complex, such as address, code value, or an instance identifier.
We think of complex data types as being comprised of components, each of which is assigned a data type
which can be either complex or basic. The nesting of complex data types can be visualized as atree
structure with basic data types at the leaves. However, we must be aware that the semantic construction of
data types may be different from the representational construction. That way, a data type appearing
semantically basic may well have components in its representation and vice versa.

For example, afloating point value (i.e., an approximation to a real number) may be considered as having
two aspects: (1) avaue and (2) a precision (e.g., number of significant decimal digits). A character
representation of such a number will not need to contain the explicit precision component, since the
precision can be encoded in the character representation. A binary floating point representation (e.g.,
|EEE 754) will need a separate precision component.

6.2.2.2.2 Overview of defined data types

The following table tries to give a short overview of the defined data types that are commonly assigned to
attributes. Thistableis neither complete nor detailed enough to provide anything more than a coarse
overview. The complete and detailed definition of HL7 datatypesisfound in the HL7 Version 3 Data
Type Specification (currently under development, see http://aurora.rg.iupui.edu/v3dt). The RIM also
contains a special subject area where data types are represented as information model classes.

Name Symbol Description V2.3

Boolean BL The Boolean type stands for the values of two-valued logic. A Boolean value can ID
be either true or false.

Character String ST Used when the appearance of text does not bear meaning, which is true for ST
formalized text and all kinds of names. Do not use this data type for attributes
intended to contain free text. Scarcely any attribute will be declared directly as a
Character String.
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Encapsulated Data

Instance Identifier

Telecommunication
Address

Code Value

Concept Descriptor

Integer Number

Real Number

Physical Quantity

Monetary Amount

Point in Time

General Timing
Specification

Ratio

Postal and
Residential Address

Person Name

ED

TEL

Ccv

CD

INT

REAL

PQ

MO

TS
GTS

RTO

AD

Can convey any data that is primarily meant to be shown to human beings for
interpretation. Whenever attributes should contain text entered and shown to
users, the Encapsulated Data type should be used, not the plain character string
type. Encapsulated Data can be any kind of text, whether unformatted or
formatted written language or other multi-media data. Instead of the data itself, an
ED may contain only a reference (URL).

Used to uniquely identify some individual entity, a piece of data or a real world
entity. Examples are medical record number, placer and filler order id, service
catalog item number, etc.

A telephone number or e-mail address specified as a URL. In addition this type
contains a time specification when that address is to be used, plus a code
describing the kind of situations and requirements that would suggest that
address to be used (e.g., work, home, pager, answering machine, etc.)

Exactly one symbol in a code system. The meaning of the symbol is defined
exclusively and completely by the code system that the symbol is from. Used
primarily for technical concepts, concepts which is crucial to HL7 operations, and
concepts which are defined or adopted under the discretion of HL7.

A descriptor for a real world (“natural”) concept, such as a finding, a diagnosis, or
of any semantic field, that is not under the sole discretion of HL7. A given concept
may be expressed in multiple terms where each term is a translation of some
other term, or is a (re-)encoding of the original human readable text, that can also
be sent in this data type. This data type is suitable for multi-axial code systems.

Integer numbers are precise numbers that are results of counting and
enumerating. Integer numbers are discrete, the set of integers is infinite but
countable. No arbitrary limit is imposed on the range of integer numbers. Two
special integer values are defined for positive and negative infinity.

Fractional numbers as approximations to real numbers. Fractional numbers occur
whenever quantities of the real world are measured or estimated, or where
quantities are the result of calculations based on other floating point numbers.
This type preserves the precision in terms of significant digits.

A dimensioned quantity expressing the result of a measurement. Consists of a
floating point value and a physical unit. Physical Quantities should be preferred
instead of two attributes expressing a number and a unit separately. Physical
quantities are often constrained to a certain dimension. This can be by specifying
some unit representing the dimension (e.g., m, kg, s, kcal/d, etc.)

The amount of money in some currency. Consists of a value and a denomination
(e.g., U.S.$, Pound sterling, Euro, Indian Rupee).

A scalar defining a point on axis of natural time.

A data type used to specify the timing of events. Every event spans one time
interval (occurrence interval), i.e., a continuous range of natural time between a
start-point and an end-point in time. A repeating event is timed through a
sequence of such occurrence intervals. Such timings are often specified not
directly as a sequence of intervals but as a rule, e.g., “every other day (Mo — Fr)
between 8:00 and 17:00 for 10 minutes.” GTS is treated as a primitive data type
(like TS) where there is a special syntax for specifying time of day, day of week,
repetition pattern, etc.

A ratio quantity is a quantity that comes about through division of any numerator
quantity with any denominator quantity (except zero). Ratios occur in laboratory
medicine as "titers", i.e., the maximal dissolutions at which an analyte can still be
detected. Other Ratios are price expressions, such as dollar per gram.

The main use of such declared data is to be printed on mailing labels (postal
address,) or to allow a person to physically visit a location (residential address).
The difference between postal and residential address is whether or not there is
just a post box.

Used for one full name of a natural person. Names usually consist of several
name parts that can be classified as given, family, nickname etc. This data type is
intended to be used only in the Person_name class. Instead of directly using this
data type for an attribute of another class, one should consider drawing an
association to the Person_name class.

TX,
FT,
ED,
RP

ID,
IS,
CE,
HD,
El

TN,
XTN

ID,
CE

CE

NM

NM

cQ

MO

TS
TQ

SN

AD,
XAD

PN,
XPN
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Organization Name  ON Used to name an organization. Similar but simpler than the name of a natural XON
person.

Any type ANY Used where data of any data type can be sent. This data type must not be used ANY
except in very special cases where it needs extensive documentation as to how
this can be used interoperable. Currently there is only one use for the ANY data
type (i.e., the Observation.value). An attribute of ANY data types can be
constrained in subordinate models (r-MIM, HMD).

Generic (Parameterized) Data Types

Set Collection SET&R A collection of values of any type T without a specifying an order among the
elements.

List Collection LIST& An ordered set of values of any type T.

Bag Collection BAGA&fR  An unordered set of values of any type T where each value can occur more than
once (rare).

Interval IVLARA Ranges (intervals) of values of type T. An interval is a set of consecutive values of SN,
any ordered data type, such as, integer, floating point, point in time, physical XNM

quantity, monetary amount, and ratio.) Intervals should be preferred instead of two
attributes expressing a start and an end separately.

Uncertain value UVP&fRi A nominal value with a probability number indicating the level of certainty for the
using probabilities value to apply in the given context.

Parametric PPD&fi A probability distribution used to indicate certainty (accuracy) of a quantitative
probability value. Allows specifying a distribution type and applicable parameters. All
distribution distribution types have the parameters mean and standard distribution. The mean

is the value that would be reported if no probability distribution were available.

Note that some data types that existed in HL7 Version 2 no longer exist in Version 3. Many of the old
composite types, such as CN, contain multiple concepts, and are now represented more explicitly in the
information model as either attributes or classes. Other types, such asID, IS, and CE, received a more
rigorous definition so that an automatic 1:1 mapping is often not possible. Other types, such as PN have
been promoted to an information model class.

6.2.2.2.3 Generic Data Types and Collections

Generic data types are incomplete type definitions that a committee can reuse freely in order to construct
complex types. Generic data types have one or more parameters that must be bound to another data type
to yield a complete datatype. The most common use of generic data typesis to build collections of values
of the same type. There are four kinds of collections:

1. A setisacollection of e ements where the order of elementsis irrelevant and where all
elements are unique. The number of distinct elementsin a set is called the “cardinality”
of the set.

2. Alist (or sequence) is an ordered collection of e ements. The elements need not to be
distinct in a sequence, i.e., the same value can occur more than once. The number of
elementsin alistis called the “length” of thelist.

3. A bag isan unordered collection of values where each distinct value can occur multiple
times. The total number of elementsin the set is called its “size” and the number of
distinct elementsis called its “cardinality.”

4. Aninterval (or range) is a continuous subset of any ordered data type.

A committee uses a generic type by assigning specific types to the parameters of a generic type. For
instance, if the committee wants to use a set of character strings (ST), it would take the generic type
SET4f and bind the parameter t to type ST. Thisis expressed as SET&STA While SETé&fiwas a generic,
incomplete type, SET&STHis afully functional data type. For another example, many committees will need time
ranges, so they will take the interval generic type IVL&fiwith the data type point in time (PT) to construct the
datatype IVL&T
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InHL7 Version 2 and prior revisions of the MDF there was a notion of attributes that could “repeat.”
This notion of “repeatability” isnow obsolete. Whether an attribute has a single value or multiple values
depends entirely on the data type. An attribute declared as an ST always has at most one single value. If
multiple values are needed, SET&STior LIST&STiiis the right data type to choose.

6.2.2.2.4  Missing Information, Defaults, and Null-Values

Information may not be mentioned in a message for a variety of reasons. It may not be available at the
sending application. It may not be mentioned because it does not pertain to the transaction. It may not be
mentioned because of privacy and confidentiality policies. It may not be mentioned because it would be
redundant information. For this reason, all the domains of all data types are automatically extended by a
set of so called “null values.” Null values may have many different connotations and different
classifications of null values exist. The following table shows the crucial flavors of null values that will be
distinguished by HL7. In addition to those other flavors may be defined el sewhere.

Name Meaning

not present Value is not present in a given message. This concept exists only in messages, an application
program will never deal with not present values. As soon as a message is processed by a
receiver it is resolved into a default value, which can be another null value.

no information This is the default null value. It simply says that there is no information whatsoever in the
particular message where the no information value occurs. The information may or may not be
available at the sender’s system, it may or may not be applicable, known. The receiver can not
interpret the “no information” value any further.

not applicable The attribute does not apply at all.
unknown A value is applicable but is unknown to the sending system.
other A value exists and is known but is not an element of the domain. Note that other is a specific

flavor of a null value, it is not a “not otherwise specified” null value.

There is no notion of update semantics contained in null values. None of the null values will necessarily
take precedence over the other when it comes to update the receiver’ s data base.

If avalueisnot present in amessage, it will be replaced by a default value specified for a particular
attribute or component. The no-information value is the default if no other default is specified. Default
values can be specified at any level of the information model (i.e., datatypes, RIM, MIM), inthe HMD, in
the ITS and even in a particular message instance if the message definition or the ITS provides for
constructs or rules to set a default dynamically. Default values can be overridden. The default value that
is closest to implementation has precedence (message element instance > message instance > ITS> HMD
>MIM > RIM > datatypes). Default values comply to constraints, i.e., defaults are allowed values.
However, if not explicitly stated otherwise, null-values are always allowed.

6.2.2.3 Constraints

Constraints narrow down the set of possible values that an attribute can take on. Constraints include
vocabulary domain constraints (e.g., this attribute must be a LOINC code), range constraints (e.g., this
attribute must be afloating point number between 0 and 1) and more. While the term “constraint” has the
connotation of restricting and limiting, the objective in defining constraints is more to provide guidance in
the proper use of aclass or attribute. The important point about constraints isto suggest legal values
rather than to penalizeillegal values.

Before defining constraints we must introduce the term domain. A domain isa set of possible values for a
variable (i.e., attribute, component, etc.). The set of all values defined by a datatype is called the
domain of the data type.
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Constraints defined on attributes are logical predicates that must be true for the value of an attribute in
every instance of aclass. With apredicate P one can check if a given value x for an attribute conforms to
the constraint (P(x) = true) or not (P(x) = false). Such a constraint predicate, in theory, generates a
subset D’ of the domain D of the data type assigned to an attribute: D’ ={ xT D |P(x) }. Givensucha
constrained domain D’ (a sub-domain), testing for conformance of value x to the constraint is the same as
testing whether that value is a member of the sub-domain (x T D’).

The two sides of a constraint, i.e., being a predicate or a sub-domain are equivalent in theory. However,
in practice both views of constraints are useful in different circumstances. For instance, when the only
way to specify the sub-domain is to enumerate it, there is no use to a predicate. However, if the sub-
domain is huge or infinite, the predicate is the better choice for a constraint. The sub-domain can also be
derived through the set operations union, intersection, and difference. Operational predicates (e.g., test
for equality) and sets (e.g., test for membership) can be used together.

A vocabulary domain is a constraint applicable to code values. Vocabulary domains define the set of
possible values for a code value. Hence, vocabulary domain constraints are largely defined in terms of sets
and subsets rather than using predicates. The data types code value and concept descriptor without a
domain specification have an infinite domain that includes all concepts that man can ever conceive of. In
other words, code values are usel ess without some guidance provided by constraints to their value set.

Specification of constraints involves the following items:

1. namesfor predefined domains, such as data type names and names for vocabulary
domains;
literal expressions for values of data types;
operations and their names or operator symbols defined for data types involved;
the name of the variable that is being constrained;

references to other variables used to condition the constraint on those other variables;

© o A~ W DN

set operations (e.g., union, difference), relations (e.g., element, subset), and quantifiers
(e.g., for-al, it-exists);

7. logic operators (e.g., and, or, not) including those to express “branching” (implies,
case);

Thereis currently no standard syntax for constraint specification mandated by the MDF. Any constraint
expression language must support the above functionality. Candidates for constraint specification
languages include the OMG/UML Object Constraint Language (OCL), the traditional notation of set
theory and predicate calculus, and natural language expressions. Another notation of constraintsis a
“pattern.” A pattern is basically an instance notation with variables. Prolog is an example for a
programming language based on such patterns.

Constraints may be specified in the RIM, MIM, or HMD. If specified in the RIM, the constraint is
relevant for an attribute in all messages containing the attribute. If specified in the MIM, the constraint is
specific to al of the messages derived from that MIM. Constraints may also be specified within the HMD
where they can be made specific to a particular set of message structures. Constraints specified in a
higher level (e.g., the RIM) may be further constrained in alower level (e.g., MIM or HMD). However,
the subordinate constraint must conform to the constraint on the higher level. Higher level constraints
can not be undone on alower level.
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Figure 6-3. A smple state-transition model representing the life-cycle of an activity.

6.2.3 Dynamic Behavior: States and Transitions

Class states and state transitions are defined for subject classes. A subject classis a class the committee
designates as the central focus of a collection of messages. A class state is a named condition of a class
that can be tested by examination of the class attributes and associations. A state transition is a changein
the state of a class by virtue of a change in its attributes or associations such that the condition for the
before state are no longer true and the condition of the after state are true.

Although the state of a classis determined by all current values and association instances of an object,
states are explicitly accounted in a state attribute of the subject class. Thus the current state of the class
can be tested for by examining only the value of the state attribute. Whether other values and association
instances of the object or related object conform to the definition of the state becomes a matter of
constraint testing.  Such constraint declarations for a state are not required, formal methods to express
those constraints are being evaluated for use in the MDF. Until a specific method has been selected,
constraints can be recorded as natural language clauses.

Each class has only one state-transition model that accounts for all the relevant states of its objects. A
state transition model consists of states and transitions. Each state can be thought of as a Boolean
variable, indicating whether or not this state is effective. Transitions are directed connections between
states. Transitions define all the allowable state changes. A state-transition model defines a“ state-
machine” (automaton) or “life-cycle” for all objects of a class.

Theterm “state” has two dlightly different meanings. An object is aways in exactly one state at atime.
However the state of the object can be expressed by multiple partial states being effective in the state
machine. In other words, a state-machine may have multiple partial states effective at the same time, but
the multiple partia states can be summarized to one joint state of the state-machine. Note that
conceptually ajoint state is of the same nature as a partial state. The qualifiers“partial” and “joint” can
be used to disambiguate the scope of the term “state”.

Figure 6-3 shows the basic features of state-transition modeling in UML. States are rounded boxes and
transitions are arrows. Transitions link two states. The semantics of transitions “start” isthat if an object
isin state “New” it may at some point in time go into state “In Progress’. But it is undefined in the given
model at what time the state changes. There would be a trigger event associated with transition “ start”.
When that event occurs, the associated transition is triggered, it “fires.”

Initial and final pseudo-states are shown as black bullets. Pseudo-states are not proper states because no
object can ever exist in such a state. For instance, as soon as the “purge” transition fires, the object ceases
to exigt, it will never enter the final pseudo state. Likewise, before the “ create” transition fires thereis no
object that could have a state.

Figure 6-3 also shows one fundamental arrangement of states and transitions: a sequence. Although there
are branches that allow atransition not only from “New” over “In Progress’ to “Done” but also directly
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from “New” to “Done,” and although there is a step back from “Done” to “In Progress,” the state-machine
will bein only one partial state at atime. Therefore, looking back on the life-cycle history, there will be
one enumerable sequence of partial states the object went through, so that we can call this arrangement
sequential. In such a sequential state-transition model there is no difference between partial state and joint
state.

In Figure 6-4, by contrast, more than one partial states can be effective at the same time. The two states
“New” and “In Progress’ are now nested within the state “Not Done.” This means that whenever the
object isin one of those two sub-states it is also in the enclosing super-state. When atransition fires that
ends directly in a sub-state (e.g., “redo”), the sub-state and the super-state are both entered at the same
time. Likewise does atransition that links from an inner state to an outer state (“finish” and “skip”) cause
both the inner state and its super-state to be | eft at the same time.

In Figure 6-3 as well asin Figure 6-4 one can still write down the course of an object through its life-cycle
as a sequence of states. And the “normal” course of the object would be the same in both. The “abort”
transition shows the ability to leave all sub-statesin “Not Done” and head to the final pseudo-state
preemptively. Whichever sub-states the object isin will be left as the “abort” transition fires.

The life-cycle of objects complying to Figure 6-5 is no longer a sequence of partial states: the state “Held”
can be entered and exited independently from the other two states within their common super-state “Not
Done.” It isaconcurrent state. In UML, concurrent states are depicted by “tiling” of a common enclosing
super-state, i.e., by dividing the super-state using a dashed lines into concurrent regions. The transitions
of the concurrent regions within the “tiled” super-state can occur independently. Transitions that cross the
dashed line may synchronize the otherwise concurrent processes. Without synchronization, there is no
notion of “sametime,” “before”’ or “after” between the concurrent regions.

'd ~\
revise Not Done
abort

New In Progress finish—— Done

'—create start purge

-¢ redo

skip
Figure 6-4. State-transition model with nested states and preemption: the activity can be terminated
prematurdly, if it is not done yet.

Note that the important aspect of concurrent state-machines is not that the objects can be in more than one
partial state simultaneously. With nested states, an object can be in multiple states at the same time too.

Thus, speaking of “concurrent states’ is not the point. The point is that transitions can fire independently
from each other. Therefore it is better to speak of “concurrent transitions” or “concurrent state-machines.”

Transitions within different concurrent regions may fire independently, but still, the regions are not
completely independent. All concurrent regions within the same super-state are co-dependent on that
super-state. When the state-machine in Figure 6-5 leaves the state “Not Done,” either through its normal
transition “finish” or through the preemptive transition “abort,” all internal states are left at the same
time. Thus, if the object happened to be in state “Held” when the “abort” transition fires, the state “Held”
isleft aswell asall the other nested states of “Not Done.”
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Figure 6-5. State-transgition modd with parald states. Regardless of the sub-states above the dashed line, the
state “held” can be entered and left independently. When “Note Done” isleft, dl of the sub-statesin “Note
Done” will beleft too, including “Held.”

Such concurrent inner state machines may have initial and final pseudo-states (shown through black
bullets) as well. This means that whenever the enclosing state is entered the initial transition of all
concurrent state-machines fires. However, from that point on the concurrent state machines run in parallel
without any implicit synchronization.

Note also the specia configuration of the state “Held” and its adjacent transitions “hold” and “release’
with respect to the state “Not Done.” The transitions link the super-state with one of its sub-states. The
semantics of this configuration isimplicitly defined by the general rules of our state-transition modeling:
(1) The state “Held” can be entered only if the object isin state “Not Done” before transition “hold” fires.
But (2) the super-state “Not Done” is not |eft because the new state “Hold” is one of its sub-states.

States and state transitions of a generalization class are inherited by its specialization classes.
Specialization classes may have states and associated state transitions that differ from those of its
generalization class. However, the specialized state-machine must be a refinement of the generalized state
machine. This means, the general state machine must till be avalid view of the specialized state-
machine. For example, the state-machine of Figure 6-5 is arefinement of Figure 6-4. Thus, Figure 6-5
could be from aclass“Holdable activity” that is a specialization of “Activity.” “Refinement” isa
relationship between state-transition models just like “specialization” is a relationship between classes.
Nested states and concurrent states are used to achieve refinement.

6.3 Procedure
The information modeling procedure is comprised of three activities:

1. Construction/Refinement of a Domain Information Model
2. Update/Harmonization of the Reference Information Model
3. Construction of the Message Information Model
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Each of these activities, and their procedure steps, is described bel ow.

6.3.1 Construction/Refinement of a Domain Information Model
Inputs:

Most recent version of the RIM

Use Case models for the domain of interest

HL7 message standard specification and data dictionary
External information models or data dictionaries

Procedure Steps:

Define information structural framework (classes, relationships, and subject areas)
Define information content and constraints (attributes, data types, and constraint)
Define class behavior (subject classes, states, and state transitions)

Outputs:

Domain Information Model
Candidate change proposals for the RIM or MDF
Proposed data types, attribute types, and constraints

6.3.1.1 Define/Refine Static Structure

This step is driven primarily by an analysis of the relevant Use Cases for the domain of interest. The DIM
isinitiated by making a copy of the most recent version of the RIM. The selected Use Cases are examined
and the DIM reviewed to identify the classes and relationships of interest to the Use Case.

In determining the classes of interest to a Use Case, the committee will seek to identify classes whose
attributes would be accessed or atered by the Use Case. Also identified would be the classes whose
instances (objects) are created or deleted by the Use Case. And finally, any relationships between objects
that would be established, transferred, or removed by the Use Case are also identified.

6.3.1.1.1 Classes

Abstractions for real-world things and major concepts of a committee’ s application domain are candidates
for classes, for instance, people, places, roles, things, and events about which information is kept.

Classes do not necessarily represent “tables’ or “relations’ in existing information systems and such tables
in existing information systems need not necessarily be represented as classesin the RIM. Classes should
be defined for conceptual reasons, not primarily because of a certain implementation. However, in
practice, there is a dependency between the conceptual classes and implementations. Since not all RIM
classes correspond to some distinct entity within existing information systems, not all information systems
can identify and distinguish instances of such classes.

For example, a person’s address may conceptually be modeled as a class “Location” that is associated with
the class “Person.” If two persons live at the same address, one would like only one Location object to be
associated with both Person objects. However, this requires information systems to actually identify

L ocations as distinguished concepts, which many existing systems can not do. Those considerations
should not discourage a committee to do what it believes captures the concepts best, since the decision
whether or not to define a class should not depend on what current systems can or can not do. However,
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the assumptions that are made about a class can not ignore current realities. Thus, in the example, one
can not expect that L ocation objects be tracked individually by information systems, and one can not
expect that information systems could know about all persons associated with the same physical location.

All new classes must either be associated with a class already in the DIM or participate in a chain of
classes and relationships that eventually lead to a class already in the DIM. All classes must have a
description which clearly identifies what the classis, and which provides instance qualification criteria
and examples as needed.

The singular forms of nouns are to be used for class names. The use of conjunctions, such as“or” and
“and” in class namesisto be avoided. A class name may be composed of multiple words separated by “_”
or “-", but only to increase clarity or ensure uniqueness. Superfluous words should be omitted. Classes
that capture arelationship between two classes should have a name that indicates the nature of the
relationship in ameaningful way. Alternatively, associative classes can take on the name of the two
associated classes followed by the suffix -Assn.

6.3.1.1.2 Generalizations

Generalization relationships are used because of two different reasons. It may be that a committee
discovers a specialization of some class that has additional properties not applicable to the class that is
already in the model. On the other hand, a committee may discover that some existing classes in the
model are conceptually related and share common properties, so it may define a new class as the
generalization of the existing classes.

Through the generalization relationship, subclasses inherit properties from their superclass. Those
properties include attributes, relationships, and states. However, the primary rationale for using the
generalization relationship must not merely be inheritance of properties if there is no conceptual
relationship between the classes. A subclass must be a conceptual subcategory of a superclass. The
generalization relationship should not be used simply to provide for inheritance among classes without
conceptual links.

A simpletest that can discover improper use of the generalization relationship: Construct an English
sentence of the form: “A &ubclassiiis akind of &uperclassit” If this“does not sound right” one should
investigate the problem. A construct that failsthis “read it loud” test must be supported by a written
rationale.

The generalizations and specializations should be built because of classes having distinguished properties
inthe model. Thus, a specialization should be defined because of additional properties beyond those
inherited from the superclass. Specializations should not be defined in order to visualize a complete
taxonomy. Likewise, generalizations should not be defined because two classes have a conceivable
common generalization if the generalization is not warranted by specific information needs. For example,
one would not create a superclass “Thing” to every class representing a concrete body in the real world if
there are no common attributes or relationships that all those “Things” would share in common.

If the conceptual specializations of a superclass are not fully enumerated, because their properties are not
distinguishable in the model, a classifier attribute must be placed in the superclass to explicitly declare the
conceptual specialization. If, however, the specializations are fully enumerated, a classifier attribute
should not be defined.

Care must be taken when using generalization hierarchies to ensure that the attributes and associations
inherited by the specializations are appropriate for all specializations subordinate to the superclass
generalization. If the inheritance is appropriate for some but not all of the specializations, consideration
should be given to modifying the hierarchy by adding intermediate superclasses to correct the inheritance
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or by moving the attributes and connections down the inheritance hierarchy to the appropriate
specializations.

State attributes and state-transition model are also subject to inheritance. This requires the special
attention of the technical committee. Generally, the state-transition model of a sub-class must be a
refinement of the state-transition model of its super-class, as will be discussed below.

6.3.1.1.3 Associations

The committee defines associations if it discovers that relationships between class instances exist.
Associations are defined for a certain purpose, which is expressed in the association names on each end.
Every association must be named on each end and a multiplicity must be specified for each.

Each association name is a short verb phrase in indicative mood and present tense, written from the
perspective of the class on that end of the association. The association hames capture the nature of the
association between the source and destination classes. The association names are in lowercase |etters
with underscores “_” used to separate the words.? |ndicative mood means that verbs must have the form
“is,” “has,” “does,” instead of “may be,” “can have,” or “might do.” The fact that a relationship is
potential (“may” instead of “is") is represented in the multiplicities, not in the verb form. Present tense
means that verbs must have the form “is,” “has,” “does,” instead of “has been,” “had,” or “will do.” The
model should be independent from any specific temporal perspective. If temporal aspects need to be
distinguished an associative class with atime range attribute (attribute type “_tmr”) should be used.

The multiplicity is documented as a pair of cardinal numbers (non-negative integers) min..max. The
lower boundary min is a non-negative integer, usually zero or one. The upper boundary max is an integer
greater or equal to min, usually one, or an asterisk (“*”) indicating an unlimited upper boundary.

In textual representation an association is defined as:

&lassifi:: dassociation_namefi( anultiplicityifi) :: &lass.f :: dassociation_inverse_namefi( &nultiplicityfi

)
For example:

Patient :: is_involved_in (1..*) :: Patient_encounter :: involves (1)

&lassii =  Patient
aassociation_namefi = is_involved_in
anultiplicityaA = 1.*
&lass;fi = Patient_encounter
dassociation_inverse_namefi = involves
anultiplicity.i = 1

2 UML has both association names and role names. UML association names are rendered somewhere half way
between both ends. The names at each ends are called “role name” in UML. The MDF modeling style uses the role
names instead of a UML association name to name associations.
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Although there are infinitely many possible multiplicities, only afew are normally used. Special names
are attributed to certain pairings of multiplicities, as follows:
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Mult;  Mult, Name

Usage Note

0.1 0.1 Fully optional
one to one

0.1 0.* Fully optional
one to many

0.1 1 Optional one
to one

0.1 1.* Optional one
to mandatory
many

0.* 0.* Fully optional
many to many

0.* 1 Optional one
to many

0.* 1.* Optional many
to many

1 1 Mandatory one
to one

1 1.* Mandatory one
to many

1.* 1.* Mandatory
many to many

ni..n;  nz.ny  Specific
multiplicities
other than 0,
1, and *.

1. In reflexive associations when the goal is to model linear chains (without
branches). Truly non-branching chains are not very common. 2. In associations
between two different classes this type is extremely rare, it would be appropriate only
for an exclusive relationship of a reciprocal pair of instances that do not always find
each other. Pot and cover, key and lock, husband and wife are examples that might be
modeled this way if the relationship is truly exclusive. However, the same cover can be
used for many pots, one lock has usually many keys, and marriage does not always last
forever.

1. In reflexive associations to model tree structures with single roots. 2. Bundles of
such associations may be used for ad hoc choices that are not better modeled through
specializations, where the multiplicities would be 1—0..*. 3. Appropriate for weak
aggregations (e.g., Account and Transactions).

1. Mandatory for all stakeholder role associations. 2. Similar to roles, for sets of
additional attributes that together are optional for an instance (e.g., Service vs. Service
with Authorization). Consider specialization if eventual existence of the association is
predetermined. 3. For events with additional information that can happen only once in a
life time (e.g., birth, death).

1. Extremely rare. 2. If such multiplicities occur in a bundle of associations, the
optional end 0..1 may express an ad hoc choice. Consider introducing specializations to
turn 0..1 into 1. Even then it is a rare association. See 1—1..* below.

1. In reflexive associations if the goal is to model network structures or
polyhierarchies. 2. For both reflexive and inter-class relationships, consider resolution
through an associative class. In the rare case where the associative class remains
without other properties this multiplicity type may still be appropriate.

This is the predominant type of multiplicities, about 50% of all associations in the RIM
are of this type.

Extremely rare. Consider resolution through an associative class. Even then it is a rare
configuration. See 1—1..* below.

Deprecated, combine the so associated classes into one class.

1. Rare. 1..* multiplicities are always suspect for a hidden business rule constraint. The
model should represent logical rules not business rules. Consider relaxing to 1..* to 0..*.
2. A logical rule could exist for a role class and the class representing the defining
function or activity of that role. For example, engaging in a Guarantor_contract is the
defining function of a Guarantor (role). Make sure this is a logically defining function
not just a business rule.

Extremely rare. Consider resolution through an associative class. Even then it is a rare
configuration. See 1—1..* above.

1. Extremely Rare, consider relaxing specificity. The RIM should contain logical
constraints not business rules. 2. Sometimes a multiplicity of 2 or 3 might occur for very
specific reasons. E.g., multiplicity 2 could be used for things that naturally occur only in
pairs and if such symmetry is important for the model. 3. Multiplicities above 3 occur
virtually never. Even as a business rule the constraint is probably better expressed
using qualitative than quantitative rules.

If amultiplicity isused in spite of being marked as rare, arationale must be provided in the description of
the association. A written rationale is especially required if the multiplicities are used for any other than
the reasons specified. Deprecated associations should be revised. 1f a committee believes the deprecated
association is correct, it should approach the Modeling and Methodology committee with this issue.
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Associations that begin and end with the same class are called reflexive (or recursive) and must have a
minimum multiplicity of zero on both ends (to allow recursion to terminate). Recursion may be
established transitively through generalization relationships. In such a case there may be specializations
not involved in the recursion. If such alternative specializations exist, the multiplicities on such a
transitively recursive association may have alow bound greater than zero at the end attached to the
superclass.

Multiplicitiesin the RIM represent logical constraints. Logical constraints are applicable to all
meaningful utterances (i.e., instances of the model). Business rules usually imply further constraints.
The RIM should not be restricted to business rules that may not apply everywhere in the world or at all
times. Business rules are subject to change, but the RIM should not be invalidated through change of
legal or regulatory context.

For instance, a business rule would be that a patient needs to have an encounter and a billing account
covered by an insurance, a guarantor, or a sufficient credit, before a health care service can be delivered.
Such arule, however, (besides being ethically problematic) would not necessarily hold for all institutions
(e.0., acharitable organization). Such business rules are often hidden in multiplicities with alow bound
of greater than zero. If such multiplicities occur, the committee should make sure thereis alogical
rationale for it, not just a businessrule.

Because associations have a specific purpose, it may well be that there are two parallel associations
linking the same two classes. Those associations should not automatically be merged into one just
because they are parallel.

Not all classes that may be related must have associations connecting them directly. A conceptua
association can transitively span multiple classes. However, if objects for the intermediate classes do not
always exist when there is a relationship between the end classes, a direct association may be the right
choice.

UML has no construct dedicated to ad hoc choices. Nonetheless such choice constructs do occur. One
way to model choicesisthrough specializations. For example, if a service target can be either a patient or
a specimen, the service target could be modeled as having two specializations: Patient_service_target and
Specimen_service target. However, modeling this way may violate the rule that generalization
hierarchies are to represent conceptual relationships not just utilization of inheritance. Missing attributes
in the subclasses may indicate the lack of conceptual rationale for the construct.

Such choices that do not conceptually warrant subclasses, may be modeled through bundles of associations
that all have multiplicities 0..1 at the distal end. The meaning of such a bundle of optional associationsis
a“one-of” choice. “One-of” means that the associations are not truly optional but that one and only one
such association must be instantiated. Thisis a constraint that must be made clear at least in the
description of the proximal class. It must also be expressed by giving identical names to each association
in the bundle. The graphical model can further arrange the bundle so that it is visually clear and further
enhanced by a comment text at the proximal end of the bundle stating the words “ ONE-OF.”
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6.3.1.1.4 Composite

Patient is_target Aggregation
01 The composite aggregation
) EXPresses some strong

conceptual dependency of a
part to the whole, so that the

part can not exist without the
Specimen is_target & — has_target 0. — Service whole. The “part” class s part
uy — hastarget 0.7 — of one and only one “whole”
0..1 Z — has_target 0..* —
e} class.
Composition aggregations are
defined as:
Thing 0.1
. awhole_classfi::
is_target .

has_as_part (ni..ny) =
gpart_classfi::
is_part_of (1)

Figure 6-6. Visualizing the ONE-OF constraint on a bundle of outgoing

associations representing a choice. Oftentimes there is no clear-cut
distinction whether objects
relate as whole/part or as

normal instance connections. Care must be taken when using the composite aggregation to ensure that the

nature of the relationship is truly a strong conceptual dependency. Composite aggregations are very rare

in conceptual information models.

In no way may the composite aggregation be used to reflect implementation considerations. For instance,
if aone-to-many association isimplemented as an array, it appears as if the class on the many side is part
of the class at the one side. However, this is an implementation dependency not a conceptual dependency,
and does not warrant the use of a composite aggregation. When in doubt use a common association
instead.

6.3.1.1.5 Classes Representing Complex Conceptual Associations
Many-to-many associations should be resolved using associative classes.

&lassifi:: dassociation_namefi(0..*) :: &lassyfi :: dassociation_inverse_namefi(0..*)
could become
&lassifi:: dassociation_namefi(0..*) :: &lassift&lassatAssn :: &ome_nameri(1)
&lass,fi:: dassociation_inverse_namefi(0..*) :: &lassift&lassaftAssn :: &ome_inverse_namefi(1)

The committee might consider giving aless formal and more descriptive name to the associative class.
For example, a many to many association between a“Thing” and a*Location” might be called
“Presence.”

Associative classes often have attributes, such as classifiers, time stamps, etc. However, the committee
should be conservative with assigning identifier attributes to the associative class. Associative classes may
reveal avery important conceptual modeling construct but they may also be mere products of formal rules.
If given identifier attributes, committees promote such associative classes to “ substantial” classes, and in
doing so, suggest, even mandate, that HL7 compliant systems must distinguish instances of such classes.
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If the committee, when considering an associative class to resolve a many-to-many association, does not
find any attributes to assign to the associative class, it may elect to |eave the many-to-many association
instead. For instance, an association

Service_location :: belongs_to (0..*) :: Service location_group :: contains (1..*) :: Service _location

might be resolved using an associative class “ Service_location_group_membership.” The long name
already suggests thisis afairly abstract minor concept. If the committee does not find any use of
identifying, classifying, or time-stamping individual group memberships, the committee should go ahead
with the many-to-many association. Classes should be defined for conceptual reasons, not for purely
formal reasons. However, since conceptual entities might be discovered through consequently executing
formal rules, the committee should go through the considerations outlined here and document its findings
and decisions.

Role, event, and participation are special associative classes that should be used as described below.

Classes that represent roles assumed by stakeholders, persons, or organizations must be associated with
the class Stakeholder, Person, or Organization with an association named:

aole_classii:: is_a_role_of (1) :: ( Stakeholder | Person | Organization ) :: takes_on_role_of (0..1)

Classes that represent the participation of arole classin an event must be associated with the role class
using an association named

gparticipation_classii:: is_a_participation_of (1) :: &ole_classfi:: participates_as (0..*)
and the Participation class must be connected to an event class with the following association:
gparticipation_classii:: is_a_participant_in (1) :: é&vent_classii:: has_as_a_participant (ni..nz)

Associative classes represent associations with attributes. Committees should note the difference between
aclass that exists because it reflects some more or less obvious concept of their application domain, or
whether a classis merely a modeling stereotype such as an associative class. Committees should try to
avoid connecting two associative classes directly to each other. Such constructs can often be simplified.
Therole participation is an exception. Role participation is an associative class between two associative
classes (role and event). However, role and event are often implemented as “substantial” classesin
information systems.

6.3.1.1.6  Subject Areas

Subject areas are optional but highly recommended for models of twenty classes or more. The purpose of
subject areas is to provide a convenient aggregation of model classes and to partition large models into
smaller more manageable subsets.

A Technical Committee can establish subject areas. These subject areas are prefixed with “DIM”
followed by the committee identifier followed by a name assigned by the Technical Committee.

All subject areas must have a description consistent with its purpose. New classes must be assigned to
stewardship and RIM subject areas. A new class may also be assigned to COI, DIM, and the subject class
subject areas.

6.3.1.2 Define Information Content and Constraints

This step isdriven primarily by an analysis of relevant Use Cases. In this step the attributes for classes
affected or referenced by the Use Cases are identified and defined. For each attribute, the associated data
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type and constraints are also specified. Although captured in the information model, specification of a
data type and vocabulary domain for an attribute can be delayed until creation of the HMD. External
information models or data dictionaries, and the HL7 v2 message standard specification and data
dictionary are potential sources for information needed to identify and define attributes, data types, and
domains.

6.3.1.2.1 Attributes

When analyzing Use Cases, the committee should first consider what information would need to be
communicated between information systems as aresult of the activity described by the Use Case. Next,
the committee will identify what class or set of classesin the domain information model is the most
appropriate source for that information. The attributes of the candidate classes are examined. If the
attributes needed to convey the required information are not present in those classes, they are added.

Attributes have a name, description, and an associated data type and constraint specification.

An attribute name is comprised of one or more words. The final word in the attribute name is called the
“attribute type.” To add clarity or to create uniqueness. One or more qualifier words should precede the
attribute type. The use of attribute type words in attribute names aids in creating uniformity in the names,
helps to avoid unintentional redundancy, and adds clarity to the model.

The class name should not be repeated in the attribute name itself. The scope of the attribute name is the
class, so attribute names need to be unique only within the class where they are defined. The order of
attributes in a class has no significance in the information model. However, some attributes are usually
more essential to the meaning of the class than others and a certain order of the attributes from high to
low importance can improve comprehension of the model.

Attribute types used in attribute names must be selected from those defined or approved by the Modeling
and Methodology Technical Committee. When selecting an attribute type for an attribute the committee
must select, from the list of attribute types, the one with an intended usage consistent with the
characteristics of the information represented by the attribute. Attribute types are not data types. A one-to-
one correspondence between attribute types and data types is not required. Attribute types are merely
suffixes of the attribute names that indicate an intention of what the attribute is about.

The following table lists the attribute types and provides usage notes and suggested data types for each
one. In the suggested data type column, a boldface suggestion is the default, i.e., a data type usually
chosen for the attribute types. If the default suggestion is underlined, the selection must be voted on in the
RIM Harmonization.

Short Full Name Usage Notes Suggested Data
Name Types
ADDR Address For attributes representing the location at which an organization, AD

person, or item may be found or reached.

CD Code For attributes representing some concept. Note that names of CV,CD
individual things are not considered concepts.

COM Communicatio  For attributes representing communication addresses, such as TEL
n address telephones, fax, pagers, e-mail, Web-sites and other devices and their
respective protocols. See also PHON.

DESC Description For attributes representing a statement used to describe something. ED
DTTM Date and Time  For attributes representing a point in time at which an event happened TS

or will happen. Levels of precision and variation are part of this
concept and should usually not be specified in separate attributes.
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EXPR Formal For attributes representing formalized text that is to be evaluated ST
expression primarily by computes. An attribute named “constraint_txt” is most
likely such a formal expression and should be renamed to
“constraint_expr”.

FRC Fraction For attributes that represent a fraction or proportion. The former REAL
attribute type PCT for “percentage” is superceded by FRC and is no
longer permitted. See also QTY.

ID Identifier For attributes that serve to identify some instance of an information Il
model class. Note that real world Identifiers (e.g., SSN) exist not as
attributes but as an association to a special information model class.

The attribute type “id” without a prefix is reserved to be the main
instance identifier of the class.

IND Indicator For attributes representing a specific condition as true or false. BL
NBR Number For attributes representing dimensionless numbers. Note that there is INT, REAL

a big conceptual difference between integer numbers and floating
point numbers. See also QTY.

NM Name For attributes that represent a name by which an instance of the class ST, PN, ON
is known.
PHON Phone For attributes representing telephone number of a telecommunication TEL

device. See also COM.

QTY Quantity For attributes representing a quantity. The nature of the quantity must ~ PQ, MO, REAL,
be further specified through the choice of data type and through INT, RTO
additional constraints. For physical quantities (including elapsed time)
the PQ data type must be used. For monetary amounts the MO data
type must be used. Parallel unit attributes are not permitted in these
cases. Counted objects are not physical quantities and the count
nouns are not units of measure. See section 6.3.1.2.1.4.

TMR Time Range A range of time between a start and an end time having a duration. IVN&PTH
The range may be infinite or undefined on either side.

TIME General A range of time between a start and an end time having a duration. GTS
Timing The range may be infinite or undefined on either side.
TXT Text For attributes representing non-descriptive, non-naming text not ED

targeted to human interpretation. Formal expressions evaluated by
computers should use the EXPR attribute type instead.

VALUE Value For an attribute (e.g., Observation.value) that represents a value ANY
whose data type is determined dynamically and is not predefined by
the static class diagram.

If the information represented by an attribute does not fit into any of the defined attributes types the
committee should bring the item to the attention of the Modeling and Methodology Technical Committee
as aproposed addition or revision.

Care must be taken when selecting classes for attributes. The attribute must represent a fact about the
classto which it is added. Before making afinal determination, the committee should review the
description and direct associations of the class. For example, when considering the Use Case “ REGISTER
PATIENT,” the committee might consider the name of the patient to be arelevant piece of information that
needs to be represented in the model. The committee might consider adding the attribute “NAME” to the
class “PATIENT.” However, after reviewing the description and associations of the Patient class the
committee would discover that the Patient classis modeled as arole of a Person and that Name is actually
an attribute of Person not Patient. Persons have names regardless of the roles they take on. Careful
consideration of attribute placement will minimize the amount of unnecessary redundancy in the model.
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An attribute may be added to the information model without specifying a data type or attribute value
constraint. However, a data type must be specified in the RIM prior to an attribute’ sinclusion in an
HMD. The same data type must be used for an attribute in all messages containing the attribute. An
attribute value constraint may also be specified in the RIM.

6.3.1.2.1.1 Identifier Attributes

Attributes whose sole purpose it is to identify an instance of a class must have the attribute type suffix
“_id.” Attributes that do not identify an instance of a class must not use the attribute type suffix “_id.”

For instance, “observation identifier” to capture, e.g., a LOINC code may not usethe “_id” attribute since
it is not an identifier for an instance but rather a classifier for a kind of observation.

The attribute name “id” may be used only for truly unique and stable instance identifiers. Such identifiers
must be assigned the data type Technical Instance Identifier (T11) and the use and maintenance of such
attribute is governed by HL7 rules. Thisinclude the rule that strong identifiers must not be routinely
communicated via humans. For example, amedical record number that istyped in at some terminal can
not be a strong identifier. Weak identifiers (e.g., accession number) may usethe”_id” attribute type
suffix, but must have at least one qualifying word.

Whether or not to provide for a strong identifier in a classis an artful decision made by the technical
committee. A strong identifier means that information system must be able to match the identifier with a
particular instance of aclass. Strong identifiers should be assigned to those classes that are commonly
recognized entities in most existing information systems. Classes that correspond to commonly identified
entitiesin the real world (substantial classes) are candidates for strong identifiers. Conversely, such
classes that are merely modeling artifacts, should not be assigned a separate strong identifier.

Substantial classes are classes that represent some more obvious concept of the application domain, rather
than being a mere modeling stereotype. Substantial classes tend to also be subject classes, i.e., to have a
state-transition model. Substantial classes are usually not merely associative classes. Roles, and events,
though being associative classes, can be regarded as substantial classes. Service_event and Encounter are
so important in health care that it is not even clear they are associative classes.

Role classes are often taken for substantial classes in existing information systems. Many existing
information systems do not distinguish a Person from a Patient. A committee should be aware that
assigning strong identifier attributes to both the Patient class and the Person class may lead to problems
with systems that do not distinguish them. In that case, the committee has two options. It can either be
aware that the Patient classis still essentially an associative class, regarded as a non-substantial, and thus
not being identified independently from patient’ s also being persons. Conversely the committee could
argue the Person not to be a substantial class and so deciding to give Patient, Provider and other
Stakeholder roles a strong identifier attribute. If two classes are as tightly connected as role classes (1 to
0..1) only one of both classes should be given a strong identifier attribute.

The following rules should be obeyed if no particular reason suggests otherwise: 1.) In a generalization
hierarchy, a strong identifier attribute is assigned only to the highest level super class (the root of the
hierarchy). 2.) Classesthat have a direct or indirect mandatory to-one association to a substantial class,
should not themselves have their own strong identifier. In particular, role classes should not have a strong
identifier. Also, participation classes should not have strong identifiers.

In ageneralization hierarchy, at most one strong identifier should be defined for the root superclass. Role
classes, participation classes, must not be assigned a strong instance identifier.
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6.3.1.2.12 Classifier Attributes

Classifier attributes can be used in generalization hierarchies that are not fully enumerated. The classifier
attribute is placed in the superclass and contains a value declaring the subclass type. There may be
multiple classifier attributes in a superclass, indicating multiple independent generalization hierarchies.
Classifier attributes should not be used if the subclasses are fully enumerated in the information model.

Classifier attributes must have the attribute type “_cd.” Classifier attributes should be named “type_cd”
for consistency. The code domain of such classifier attributes must be completely defined and the data
type Code Vaue (CV) must be used.

Classifier attributes must have a specified vocabulary domain. If thereis no preexisting vocabulary

domain to refer to the committee must at least enumerate 3 to 5 values to illustrate the concept. For many
classifier attributes there is no pre-existing reusable vocabulary domain. The committee defining the
attribute has the responsibility to closely define the vocabulary domain. The committee is encouraged to
approach the vocabulary Technical Committee for advice, but ultimately only the committee that defines
and maintains an attribute can know enough about its intended use to be able to specify the allowed values
for that attribute.

6.3.1.2.1.3 State Attributes

State attributes are used in subject classes. It contains a value declaring the current state of the class. A
subject class must have only one state attribute. The state attribute is named “status _cd” and assigned the
datatype SET&CV that allows multiple flags for partial statesto be specified. By making aclassa
subject class, there is nothing else to decide for the technical committee: every subject class must have one
and only one state attribute called “ status_cd” of datatype SET&CV it

6.3.1.2.14 Quantitative Attributes

Quantitative attributes require some further thoughts to make sure they are modeled correctly. Some
definitions are useful to discuss about the nature of a quantitative attribute.

Counting, estimating, and measuring. Counting isa primitive act of using integer numbers to state the
quantity of discrete objects. Estimating (and averaging) is the expression of counts when counting is not
actually and practically possible. Estimates can be fractional numbers, which does not mean that some
objects actually occur fractionated (e.g., if the average class size is 185.5 students, thereisnot actually a
half student in each class. )

Measuring is the process of quantitatively assessing phenomena. A measurement process involves
a) astandard phenomenon (the unit, e.g., 1 pound)

b) aprocedure definition (operationalization) how to compare the actual phenomenon with the standard
phenomenon, (e.g., using a balance instrument).

c) aset of postulates, assumed laws of nature, which inform the operationalization (e.g., relationship
between mass and gravitational forces, the laws of levers, moment of force, etc.).

Note: historically measuring is older than counting. Early pre-ancient cultures could measure the quantity
of soldiers but could not actually count them. They measured by literally "filling" soldiersinto circles of
some defined size.
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Kinds of quantities. Quantities can be grouped into kinds of quantities. All quantities of the same kind
are comparable. In measuring, different units can be used to measure the same kind of quantity, thus,
some units can be compared with each other and form a comparability systems (6). In physical
guantities, there are different units representing the same kind of quantity with different but constant
magnitudes. Hence the term kind of quantity is used mostly with respect to physical quantities. Physical
dimensionality and kinds of quantities are not the same structures (e.g., a Newton-meter (1 Nm) isone
unit and one physical dimension (L*M*T?) that measures two different kinds of quantities, Work and
moment of force).

The "money" kind of quantity. In monetary quantities there are also different units representing the
same kind of quantity with different magnitudes. The magnitudes of currency units are, however, not
constant but highly volatile. Therefore, even though all monetary quantities measure the same kind of
quantity (money, material wealth,) comparability isonly given at a certain point in time (e.g., itisabig
difference if your account with 5% interest is denominated in U.S. Dollar, Euro, or Indian Rupee).

"Count" kinds of quantities. Any quantity has akind of quantity. For counted quantities (including
estimated counts) the "number of &counted objectsi’ is the kind of quantity (e.g., number of students,
number of cars). Hence, since al conceivable objects can be counted, these objects extend the set of kind
of quantities ad infinitum.

Units vs. count nouns. The concept of units exists only in comparability systems (measurement systems).
Despite their similar grammar in most human languages, count nouns (e.g., tablets, cars, slots) are not
units. Count nouns, do not compare to anything other than themselves and arbitrary collections of
themselves. Count nouns are nothing but a natural language construct (that appears quite differently, e.g.,
in Japanese) count nouns are not conceptually part of the quantity.

The following categories exist for quantities (Note the distinction between kind of quantity and category
of quantity:)

(1) Ordinal value (e.g., New York Heart Association Heart Failure Index, Dukes Classification of the
Colon Carcinoma, etc.). Ordinal values are nothing but ordered, you can say NYHA 4 isworse than
NYHA 2, but NYHA 4 itisnot (just) “twice asbad” asNYHA 2. Ordinal values arerarein the RIM;
if they occur, the committee decides how best to reflect them as data types. Options are:

Codevalue (CV),e.g., for Dukes A, B, and C;

Integer (INT), e.g., for aranking attribute of a collection, prioritized list, or for the typical scale
{-,0,+, ++, +++};

Foating point (FLT), e.g., for aranking with the ability to insert between any two elements;

Ratio of INT, or FLT, eg., for NYHA {1/4, 2/4, 3/4, 4/4} or loudness of heart murmursin
auscultation { 1/6, 2/6, 3/6, 4/6, 5/6} .

(2) Counted objects — cardinal numbers (i.e., non-negative integers,) datatype INT 3 0.
(3) Estimations for counted objects — non-negative real numbers, datatype FLT 3 0.

(4) Counts (2) or estimated counts (3) alowing for deficits, types INT or FLT respectively, including
negative numbers.

(5) Ratio scales—real numbers (e.g., probabilities,) datatype FLT.
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(6) Quantities of comparability systems

(8) Physical quantities (real number and unit of measure,) datatype PQ. Further distinctions that
exist (but are usually ignored) are:

(1) Ratio scale vs. difference scale quantities;
(i) Additive (extensive) quantities vs. non-additive (intensive) quantities.

(b) Monetary quantities (real number and currency unit, always ratio scaled but with volatile
exchange rates,) data type MO.

(c) Calendar date/time, datatype PT.

In general, the QTY attribute type shall be used when an attribute describes a quantity. The nature of the
quantity must be further determined through the attribute definition, through the choice of a data type, and
through further constraints. If the committee has not yet determined the nature of the quantity, the QTY
attribute type is appropriate. No data type can be assigned unless the nature of the quantity is determined.
Determining the nature of a quantity affects name, definition, and data type of an attribute.

The NBR attribute type (short for “number”) shall be used when the attribute is a numeric ordinal (1), a
counted or estimated amount of objects (2-4) or a dimensionless numeric scale (e.g., probability, risk, odds
ratio, etc.). (5.) If the dimensionless scale is constrained to the interval [0,1] and denotes a fraction or
proportion, the attribute type FRC (fraction) and datatype FPN isto be used. The former attribute type
PCT for “percentage’ is sloppy terminology and no longer allowed.

By default use FPN as the data type for NBR attributes, since for most numbers there are use cases where
only estimates are known, and estimates may be fractional even if the actual numbers are integers. Only if
fractions, estimates and averages can be positively ruled out, a committee may use the INT data type
instead.

After the nature of a quantitative attribute is determined, the QTY attribute type shall be used only for
quantities of category (6)(a) and (b), physical and monetary quantities.

Time duration is a physical quantity that can be constrained to the dimension of time (see section
6.3.1.2.2). Distinguishing time duration from point in time (calendar date/time) isusually easy. Point in
time attributes have attribute type DTTM and datatype PT. Note also that point in timeis often used to
form arange or interval (e.g., begin_dttm/ end_dttm). Such time periods shall be modeled as one
attribute of attribute type time range (TMR) and data type Interval of Point_in_time (IVL&Tit)

The attribute name must indicate the kind of quantity. The attribute name must not refer to a specific
unit of measure.

{&ualifier wordsi} _&ind of quantityii gty

For example, use the kind of quantity “volume,” not “liters’ or “pints’ (*blood_volume_qty” not
“blood_pints _qty”). Usethekind of quantity “duration,” not “seconds’ or “minutes”
(“procedure_duration_qty” not “procedure_minutes _gty.”) Itiswrong by all standards to use physical
unitsin plural form. Practically, suggesting a particular unit of measure in the name only leads to
confusion in an inter-cultural context (metric vs. customary units). Committees must not constrain
physical quantities to any particular unit of measure (e.g., if milliliter are allowed, liter, and U.S. fluid
pints, etc. would also be allowed).
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For counted objects, the kind of quantity isformed as
{&ualifier wordsi} _&count nounii nbr

Count nouns may appear in plural form if thisis closest to the natural language form. For example,
“family_members nbr,” “remaining_refills_nbr.”

If counted objects are abstract, the committee may consider a separate attribute that mentions the concrete
objects counted (the count noun) as a coded (nominal) value. For example, the abstraction of {tablet,
capsule, suppository, shot} isaadministration unit or application unit. An administration unit or
application unit is a nominal thing, a count noun, not a unit of measure. In the pharmacy, the concrete
application unit should be mentioned in a separate attribute (e.g., called “dose_form_cd”). Thisisnot
because count nouns are somehow part of the counted quantity, but because dose form is an important
concept in pharmacy information.

In hospital administration it is a common business rule not to measure inpatient stay duration as elapsed
time, but to count the number of days in various incomparable, incompatible, and non-reproducible ways
(e.g., number of high-noons passed, number of midnights passed, number of full days rounded off, etc.).
In general a committee should avoid reflecting the idiosyncrasies of business rules directly in the
Information Model, since this leads to problems when trying to apply HL7 work products in other
“cultural” contexts (e.g., internationally). Instead of simply using a business concept believed to be well
understood by some people, a committee should try to further analyze the concept to distill a concept
invariant in a worldwide and timeless extent.

However, a committee may reflect concepts originating in national regulations (e.g., HIPAA, UB92, etc.).
asRIM attributes. Such borrowed attributes should indicate their origin and purpose in their names and
descriptions. If possible, attributes related to one regulation and purpose should be bundled into some
class specific to the regulation. Ideally, this special class (e.g., UB92 data) might be a subclass of an
invariant concept, but it may also be attached by an optional one to one association (e.g., to the Encounter
class).

If business rules require phenomena that are usually measured to be somehow counted (e.g., length of
stay,) the attribute name may exceptionally contain the unit name in the attribute name. Especidly if the
attribute name is borrowed from some regulation, the usual style may be overruled. The attribute type
NBR shall be used for such counted attributes rather than QTY. The data type of such NBR attributes
shall be INT if counting is strict or FLT if estimates/averages are needed.

Since such count attributes are business-rule dependent and are not proper measurements, another
attribute of attribute type QTY and data type PQ may need to be added, to allow communicating a proper
measurement value that is independent from such business rules.

Example: Borrowed attribute “HCFA _inpatient_days nbr,” datatype INT. Another attribute,
“Encounter.duration_qty” of type PQ (constrained to time,) would carry a proper measurement value of
the length of stay that is independent from counting rules. Note that committees must still properly define
such quantitative attributes, e.g., concerning the question whether leave of absence time would be counted
into such avalue or not. If leave of absence is disregarded, the attribute would not be needed at all, since
it would be calculated from an “Encounter.tmr : IVL&TH’ attribute that has more information.

6.3.1.2.2 Constraints

Constraints narrow down the set of possible values that an attribute can take on. Constraints include
vocabulary domain constraints (e.g., this attribute’ s code value must be from table XYZ), range constraints
(e.g., this attribute must be a floating point number between 0 and 1) and more. Before constraints can be
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specified, data type must be assigned, since constraints are either predicates on data type values or subsets
of the data type’ s domain.

Constraints in the information model should primarily define logical constraints. Logical constraints
enforce meaningful utterances. Committees should define constraints conservatively. Constraints can
implement business rules too; however, a committee should be aware that business rules may differ
between institutions and especially between countries. The difference between alogical constraint and a
business rule constraint isthat if alogical constraint is violated, the utterance is meaningless. Conversely,
when abusiness rule is violated, the utterance may still be meaningful, it just does not conform to the
business rule.

In the absence of aformal constraint specification language, committees should formulate their
constraintsin natural language. A committee may invent its own stylized notation, but must declare the
meaning of the symbols used. Conventional mathematical symbols and the UML Object Constraint
Language (OCL) may aso be used.

The constraints can be specified through predicates or through specification of a sub-domain of the data
type. Examplesfor a predicate statements would be:

Example 1:
Natural language:

“If for an Encounter the status_cd includes discharged (meaning that the Encounter isin
discharge state) then the discharge_dttm must have a value.”

Mathematic formalism:

el Encounter : discharged T estatus cd ® e.discharge dttm * null

Object Constraint Language:

context e : Encounter inv:

if e.status_cd->i ncl udes( discharged )
then

e. di scharge_dttm <> null
endif

Example 2:
Natural language:

“The discharge_dttm of an Encounter must be later than its admission_dttm.”

Mathematic formalism:

el Encounter : edischarge ditm  null ® e.discharge ditm > e.admission_dttm

Object Constraint Language:

context e : Encounter inv:
if e.discharge_date <> null
then
e. di scharge_dttm | at er Than(e. adm ssi on_dttm
endif

Vocabulary domain constraints can be expressed either through predicate statements on the code_system
component of the code value:

6-33



Example 3:
Natural language:

“For a Result the type_cd must be a LOINC code”
Mathematic formalism:
" r1 Result:r.type cd T LOINC.

Object Constraint Language:

context r : Result inv:
r.type_cd. code_system = ' LN

Note that the above example may be a business rule that should not be specified in the RIM in order to not
restrict the usability to a particular clinical vocabulary that may not be accepted everywhere. Vocabulary
domain constraints are handled in Chapter 7.

In the HMD vocabulary constraints are defined in a different column than common constraints.

A specific kind of constraint is often used for physical quantities (datatype PQ). Physical quantities often
need to be constraining to a certain dimension, such astime. Constraintsto a particular dimension are
expressed by naming one unit of that physical dimension as a representative for the dimension. Note that
physical quantities must not be restricted to only that particular unit (e.g., only kg but not mg, or only
second but not minute, etc.). All unitsin the same physical dimension must be permitted. This type of
constraint is most often used for time duration, that is a PQ constrained to the dimension of time,
represented by the unit second or any other unit of time.

Example 4:
Natural language:

“For an Order the duration_gty must be a physical quantity in the dimension of time.”
Mathematic formalism:
" ol Order: o.duration gty ~1s.

Object Constraint Language:

context o : Order inv:
0. duration_cd. conparesTo( Physical Quantity(1l, 's’) )

Attribute value constraints specified in the RIM apply to an attribute in all messages containing that
attribute. Additional constraints may also be specified in the MIM and the HMD. Constraints specified
in the MIM only apply to the messages derived from that MIM. Additional constraints must still conform
to constraints specified on higher levels. For instance, the HMD can not undo a constraint specified in the
RIM. If committees find themselves inclined to weaken constraints specified elsewhere, they must take
steps to resolve the problem on a higher level.

6.3.1.2.3 Default values

A committee may designate a default value for an attribute in the RIM, MIM, or HMD. Defaults must
comply to the domain of that attribute. Defaults may be specified for components of composite data types
where the data type is used for an attribute. Defaults may override other defaults with the default
specification closest to the implementation taking precedence. The default of all default isthe null value
“no information.”
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Defaults should be specified in the information model for logical reasons. A default should not be
specified to capture the common case given certain business rules. A default is appropriate where
deviation from the default is the exception from alogical point of view.

6.3.1.3 Define Class Behavior

Identifying class states and state transitions specifies behavioral characteristics of aclass. Class states and
state transitions are defined for subject classes. A subject classis a class the committee designates as the
central focus of a collection of messages. A committee can declare a subject class at any time.

To develop a state model the Use Cases that affect the subject class are analyzed. Approximately each Use
Case represents atransition. For each use case, the committee discovers important pre-conditions and
post-conditions based upon attributes and associations of the subject class. For example, anaysis of the
Use Cases:

plan activity

revise activity
begin activity
abort activity

finalize activity

suggest that Activity would be a good candidate for a subject class. If all the above use cases are
transitions, then at each end of atransition there will be a state. The question is, which of those states are
identical? In other words: how do the transitions connect to each other? The committee can now try to
identify the order of those transitions, and their dependencies. The committee can discuss the evolving
state model by asking questions such as

“Can an activity begin without there being a plan?’
—and depending on the committee’ s understanding about activities, it may decide that all activities
should be planned. Therefore, the committee would decide to order “plan activity” and “begin activity” to
be arranged serially with a common state. The committee decides to name this state “New.” The post-
state of “begin activity” could be called “In Progress.”
The next question could be

“When can an activity be revised?’
—and the committee may decide that only activities that are not yet in execution could be revised. Since
pre- and post-state of arevised activity is not different from an activity that was originally planned that
way, and since a planned activity might be revised multiple times, the committee decides to make the
revision arecursive transition over the “New” state.
The committee might now agree that the successful completion of an activity is a noteworthy state reached
through the “finalize activity” transition. It would further determine that an aborted activity isin a
different state than afinalized activity.

Then the committee could ask

“Wheat activities can be aborted?”’
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—and decides that an activity can be aborted while in the “New” state or in the “In Progress’ state. The
committee now has a choice: it could model the Use Case “abort activity” astwo transitions, one starting
at “New” and the other at “In Progress.” In order to decide whether those are really two different
transitions the committee would discuss the consequences of aborting activities out of either state. One
conclusion might be that it doesn’t matter, i.e., that an “activity aborted” is one state. Since the
committee decides that the pre-state of the “abort” transition does not matter, it could define a super-state
for an activity that is either “New” or “In Progress.” And so on, which could result in a state transition
model similar to .

Another approach to build a state-transition model isto first identify all the relevant states. From alist of
Use Cases states can be identified by building the participle of the verb that labels the Use Case. For
instance: “plan activity” ® “planned,” “abort activity” ® “aborted, ” etc. The committee could then list
all the states so discovered in a quadratic matrix. For each cell of the matrix the committee would ask
whether atransition from the row’ s state to the column’s state of the matrix could be useful. Especially
the committee would identify preconditions of Use Casesin terms of the identified states. This approach
can aso be used to check a state transition model identified by other means.

However, transitions should be defined only where they are conceptually justified, e.g., where there are
business processes or logic needs that warrant the transition. Transitions should not be defined for purely
formal reasons. Notably, a state transition model where every state can be reached from every other state
iswrong modeling. Such a model would not specify anything and could just as well not exist

When all states are discovered, the committee may define constraints for the attributes and associations of
the subject class for each one of the states. The description of a state should answer the questions:

Which attributes must be valued?

Which attributes must not be valued?

What domain constraint must be used for valued attributes?
What associations must be established?

What associations must not exist?

Attributes and associations from classes other than the subject class may be used in the description of a
state for a subject class. However, the chain of associations and intermediate classes must be included
also.

Only those states should be defined that are necessary to support the definition of transitions used to
define messages. Such states and transitions that are never communicated with other systems do not
belong into amodel that defines communication between systems. If a committee wants to define
messages, it should model the events triggering those messages as transition of one of their subject classes.

Technical considerations of how messaging systems are implemented need not be reflected in the state-

transition models of the information model. Especially response messages that merely acknowledge the
receipt of other messages need not be modeled, if those messages do not carry relevant application level

information.

A state-transition model can be revised later. Especially useful are modifications that extend the model
without rendering it incompatible. Such changing is called refinement. Refinement can be used to add
backwards compatible extensions but also to reconcile state-transition models of classes related through
generalizations. Refinement operations involve defining new states as sub-states of existing states.
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If a committee decides to generalize two subject classesin a generalization hierarchy, it can use the
inverse to the refinement operation to discover state-transition models that are abstract enough to be
brought in conformance with each other. Reconciling state-transition modelsis a critical step that will
help the committee to understand the nature of the generalization relationship better. It may turn out that
the generalization hierarchy was not the best choice. If the committee is sure, however, that a
generalization hierarchy isjustified conceptually, it should consider revising the state-machinesin a more
radical way to reconcile them.

6.3.2 Update/Harmonization of the Reference Information Model

Changes to the Reference Information Model follow a process designed to maintain accountability for
RIM content while inviting opportunities for input from interested Technical Committees, Special Interest
Groups, Other ANSI or ISO sponsored Standards Development Organizations and international interests

represented by the International Committee or others. The process for external input to the RIM focuses
on the privileges granted the submitter. The set of privileges includes the right to submit proposals, the
right to attend the harmonization meeting, the right to vote on acceptance of change proposals, and the
right to be a steward for classes in the Reference Information Model.

The following table shows the privileges associated with each potential source of input:

Source of Input

Privileges

submit RIM attend vote on change have stewardship
change harmonization proposals over RIM classes
proposals meeting
Technical Committee yes yes yes Yes
HL7 International Committee yes Yes yes No
HL7 Special Interest Group yes Yes no No
ANSI or ISO accredited SDO yes Yes if the SDO's if the SDO's
content is derived content is derived
from the RIM from that RIM
class and no TC
declares
stewardship
Others proposal must be No no No
sponsored by an
HL7 TC or SIG
Inputs

Candidate change proposals for the RIM or MDF

Most recent list of datatypes, attribute types, and domains

Most recent version of the RIM

Procedure Steps:

Prepare RIM change proposal

Review RIM change proposal with stewards of affected classes
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Participate in RIM change proposal harmonization meeting

Outputs:
RIM change proposal
Updated RIM
RIM change proposal harmonization meeting notes
Updated MDF
6.3.2.1 Prepare RIM Change Proposal

RIM change proposals are prepared by a Technical Committee or Special Interest Group in an effort to
incorporate in the RIM revisions that have been introduced and discussed in the committee and the
committee has agreed should be applied to the RIM. Organizations external to HL7 may introduce
change proposals and critiques of the RIM by submitted the proposal/critique to the appropriate HL 7
technical committee or special interest group for their consideration.

The Modeling and Methodology Technical Committee (MnM) will provide assistance to external
organization in preparing their proposal and in identifying the appropriate steward technical committees.
The steward technical committee may choose not to sponsor the change proposal, if it does the proposal
essentially diesin committee. Changes submitted by ANSI or 1SO accredited standards devel opment
organizations (SDOs) are unconditionally sponsored by the Modeling and Methodology Technical
Committee and may be submitted for harmonization even if rejected by the steward technical committee
when the sponsoring SDO finds the technical committee’ s rationale for rejection to be non persuasive.

All changes made during construction and refinement of the DIM are candidate change proposals for the
RIM or MDF. A proposed change to the RIM need not actually be applied to the committee’ s DIM, but it
must have been introduced in committee and approved for submission. RIM change proposals are
prepared by or with the assistance of the committee’ s modeling facilitator.

A change proposal may contain more than one revision to the RIM. Inter-dependent revisions should be
submitted on the same change proposal. The sponsoring committee assigns each change proposa a
unique identifier. A short name or title is assigned to the proposal and arationale for the changeis
documented.

The revisions to the RIM are documented in a spreadsheet. The revisions are linked to the change
proposal by including a reference to the proposal’ sidentifier. A separate revision must be documented for
each model component affected. Each revision must document the before and after information for the
revised model component. The revisions are numbered sequentially within the change proposal for ease
of reference. New model components must be fully documented.

6.3.2.2 Review RIM Change Proposal with Stewards of Affected Classes

RIM change proposals must be reviewed with the Technical Committee that has stewardship for the
affected class(es). Each classin the RIM is assigned at least one and at most two Technical Committee
stewards. Stewardship for new classes is temporally assigned to the committee adding the class. Other
Technical Committees may petition for stewardship of a new class. If more that two Technical
Committees petition for stewardship of the same class, the Modeling and Methodology (MnM) Technical
Committee will assist in resolving the allocation of stewardship. A second steward may not be added to a
class without the approval of the current steward. Stewardship for a class can not be transferred between
Technical Committees without the consent of both committees and notification of MnM. The steward
Technical Committee is given first opportunity to comment on proposed changes to their allocated classes.
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For each RIM revision associated with a change proposal, identify the class(es) affected by the revision.
For each class identify the steward Technical Committee. If the steward Technical Committee is not the
same as the sponsoring committee, the sponsoring committee must arrange to obtain comments regarding
the proposed revisions from the steward committee. The steward committee may favor or oppose the
change. Comments from the steward committee are captured on the RIM change proposal form.

Once the RIM change proposal has been reviewed with the stewards for the classes affected, the sponsor
committee may forward the change to the Modeling and Methodology Technical Committee for posting
and tracking. The sponsor committee may be persuaded by the stewards to revise or withdraw the RIM
change proposal.

RIM change proposals are posted on the HL7 web-site at least 30 days prior to the scheduled
harmonization meeting. A noticeis sent viaemail to the HL7 membership, Technical Committee chairs,
and the modeling facilitators. Comments on the change proposal may be submitted directly to the
sponsoring committee or to any of the appropriate HL7 list servers (either the steward committee’s or the
MNM list server). The MnM list isthe preferred list for comments regarding proposed changes to the
RIM.

6.3.2.3 Participate in RIM Change Proposal Harmonization Meeting

The Modeling and Methodology Technical Committee schedules the RIM change harmonization meeting
to occur between working group meetings. In scheduling the meeting, consideration is given to allow
sufficient notice to potential attendees, to allow at least 30 days review of posted change proposals, and at
least 30 days to apply and document accepted changesto RIM.

Any HL7 member may attend the RIM change proposal harmonization meeting. Modeling facilitators
and at least one steward representative per Technical Committee are encouraged to attend the meeting.
Representatives from other ANSI or SO accredited organizations are welcome to attend the
harmonization meeting to introduce and discuss change proposals they have submitted.

The co-chairs of the Modeling and Methodology Technical Committee facilitate the meeting. The
sponsor of a RIM change proposal should be present to introduce, discuss, and answer questions
concerning the proposed change. If the sponsor is not able to be present, it may designate a proxy to
introduce the change or a representative from one of the affected steward committees may introduce it;
otherwise the proposal is tabled.

Discussion of a proposal may lead the representative from the sponsoring committee to revise, table, or
withdraw the proposal. Proposals that are neither tabled nor withdrawn are put to avote. Thereisone
vote per Technical Committee. To approve a change proposal that is supported by the affected steward
committees requires a ssimple majority. To approve a change proposal that is opposed by an affected
steward committee requires a 2/3 majority for approval.

Approved changes are applied to the RIM. Tabled changes may be re-introduced at a subsequent
harmonization meeting. Rejected and withdrawn changes are returned to the sponsoring committee with
comment. The disposition of al changes is noted on the change proposal. Notes from the harmonization
meeting summarize the discussion and disposition of each RIM change proposal.

A RIM change proposal may lead to revision of the MDF. Approved RIM changes which introduce new
attribute types or data types will require updates to the MDF, as will approved changes which lead to the
addition, revision, or removal of a style guideline.
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6.3.3 Construction of the Message Information Model

Inputs:
Most recent version of the RIM
Use Case Mode
Interaction Model
Procedure
Extract model components from the RIM
Revise association constraints
Define additional attribute constraints
Outputs:

A Message Information Model

Proposed new attribute domain specifications

6.3.3.1  Extract Model Components From the RIM

A Message Information Model (MIM) is a subset of the Reference Information Model (RIM). The MIM is
an expression of the information content for one or more related messages. It is a subset of the RIM
containing only those model components relevant to the messages to be derived fromit.

The subset of the RIM is constructed by first identifying the required classes and associations. Next the
required attributes, states, and state transitions are extracted.

6.3.3.2 Revise Association Constraints

The multiplicity on associations in the MIM may be revised from their value in the RIM to increase the
strength of constraint (hardening the constraint). The hardened constraint always conforms to the
origina constraint. Let the multiplicity at one end of an association originaly be specified asn;..n,. A
hardened multiplicity is any multiplicity n’;..n’, withn’y 3 ny and n’, £ n,. Commonly multiplicities are
hardened as follows:

0.*® 0..1,1..*,0r1..1;

0.1® 1.1,
1.*® 1.1.

Aswith RIM-level constraints, multiplicities and other constraints in the RIM should be logical and
necessary for the meaning and proper function of the messages. Constraints should not restrict the use of
models and messages to certain business rules that might be different at other places or other times.

6.3.3.3 Define Additional Attribute Constraints

Attributes may be specified as mandatory in the MIM even if not specified as mandatory inthe RIM. A
mandatory attribute in the MIM indicates that the HMD must use that attribute in all messages in which
the classisused. If an attribute is mandatory in the RIM then it must also be mandatory in the MIM.
Attributesin the MIM must have the same datatype asin the RIM. Thisincludesits being or not being a
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collection (set). A typet specified in the RIM may not become a SETé&rispecified in the MIM and vice
versa.

Constraints may be specified for attributesin the MIM. If specified in the RIM, a constraint applies for an
attribute in all messages containing the attribute. If specified in the MIM, a constraint appliesto all of the
messages derived from that MIM. Constraints may also be specified within the HMD where they can be
made specific to a particular message.

Vocabulary domains are used to specify constraints on the allowable values of a coded attribute. If an
attribute in the MIM needs to be constrained more stringently than it isin the RIM, and that constraint is
consistent for all messages drawn from the MIM, then a vocabulary domain may be specified within the
MIM for that attribute. Aswith any other constraints, a vocabulary domain specified for the MIM must
conform with (i.e., must be a subset of) a domain specified in the RIM.

6.4 Summary of Information Model Style Guidelines

This section of the HL7 Message Development Framework is a summary of stated guidelines that have
been explained in this chapter. This concise summary provides fast guidance for the devel opment of
information models for use within HL7. It can be used as a checklist to test for compliance to the rules.
The objective sought in creation of this section is to minimize style variation among the information
models developed in the Technical Committees so asto facilitate the harmonization of committee models
into the HL7 Reference Information Model.

The need for these style guidelines stems from the premise that information modeling permits an
information concept to be correctly represented in a multiple ways. By adopting the modeling style
outlined in this document it is hoped that Technical Committees will produce data models which express
information concepts in a consistent manner. The process of harmonizing the Technical Committees
Domain Information Models into the Reference Information Model could then focus on conceptualization
conflicts between DIMs and not be encumbered by style differences.

6.4.1 Classes

1. All new classes must either be associated with a class aready in the DIM or participate in a chain of
classes and relationships that eventually lead to a class already in the DIM.

2. All classes must have a description which clearly identifies what the classis, and which provides
instance qualification criteria and examples as needed.

The singular forms of nouns are to be used for class names.
The use of conjunctions, such as“or” and “and” in class namesis to be avoided.
A class name may be composed of multiple words separated by an underscore (*_").

Class names must be concise; multiple words should only be used only if needed for clarity.

N o o & w

Classes that capture an association between two classes should have a name that expresses the nature
of the association in a meaningful way.

8. Alternatively, associative classes can take on the name of the two associated classes followed by the
suffix “_Assn”.
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6.4.2 Relationship

6.4.2.1 Generalizations

1

A subclass must be conceptual subcategories of the superclass. Specialization should not be used
simply to utilize inheritance. Generalization constructs that fail the “read-it-loud” test must be
justified by awritten rationale.

A subclass should have additional properties (i.e., attributes, relationships, state-transition models)
specified beyond those inherited from the superclass.

Generalization hierarchies with more than four levels should be avoided.

If all possible specializations of a superclass are represented (fully enumerated) in the information
model, the specialization should not be reported in a classifying attribute.

If the subclasses are not fully enumerated, a classifier attribute must be placed in the superclass to
explicitly declare the conceptual (but not modeled) specialization.

Inheritance can not be revoked. All properties (i.e., attributes, relationships, state-transition models)
must be valid for all subclasses and their descendents. If this violates the conceptual intention of the
modelers the model must be revised.

6.4.2.2 Associations and Associative Classes

1

10.

11.

Associations must be defined for a specific purpose that is expressed in the association names (UML
role names) written on each end of the association.

Each association name shall be a short verb phrase in indicative mode and present tense, written from
the perspective of the class on that end of the association.

Association names shall be in lowercase letters with underscores (“_") separating the words.
A multiplicity must be specified for each end of an association.

Valid association multiplicities are “n;..ny,” where ny and n, are cardinal numbers (non-negative
integers) and n; £ n,. Where ny = n, the short form “n;” isused. An asterisk (“*”) indicates an
unbound multiplicity.

Common multiplicitiesare“0..1”, “0..*", “1”, and “1..*”. Any other multiplicity requires written
justification.
Multiplicity configurations should be checked against the table of section 6.3.1.1.3. (p. 6-22).

Deviations from the suggestion require a documented rationale. Deprecated multiplicities should be
revised.

Reflexive (or recursive) associations (i.e., where both ends connect to the same class) must have a
minimum multiplicity of zero on both ends. Transitive recursions through a generalization hierarchy
may have minimum multiplicity of 1 at the end of the superclass if an alternative subclass can
terminate the recursion.

Classes that represent roles assumed by stakeholders, persons, or organizations must connect to the
stakeholder hierarchy through an association with names and multiplicities“is_a role of (1)” and
“takes_on_role_of (0..1).”

Classes that represent the participation of arole classin an event must use the association names
“is_a participation_of (1..1),” “participates as (0..*),” “is_a participant_in (1),”
has as a participant (any,any).”

Composition aggregations must have the names “has_as _part(n;..n,),” “is part_of (1).”
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12.

Composite aggregation represents a strong conceptual dependency of the part to the whole and must
not be used because of implementation considerations. Composite aggregations that are conceptually
justified are rare. When in doubt use a common association.

6.4.3 Attributes, Data Types, Constraints, and Defaults

1

2.

10.

11.

12.

13.

14.

An attribute name is comprised of one or more qualifier words followed by an attribute type suffix.

The scope of attribute names is the class. The class name must not be repeated in the attribute name
itself.

Attribute types must be selected from those defined by the Modeling and Methodology Technical
Committee.

Only the attribute types description (“descr”,) identifier (“id”,) and name (“nm”,) may be used
without a qualifier word.

Anidentifier attribute is used to identify a unique occurrence of a class.

Classifier attributes, named “type _cd,” are used in generalization hierarchies that are not fully
enumerated. The classifier attribute is placed in the superclass and contains a value declaring the
conceptual (but not modeled) subclass.

A state attribute is used in subject classes. Itiscalled “status cd” and of type SET&CV i, where each
code identifies an active state.

Quantitative attributes are of one of the categories shown in Section 6.3.1.2.1.4.

Numeric ordinals, counts, estimations/averages of counts, and dimensionless ratio scales shall have
attribute type suffix “_nbr” and, generally, shall be of type FPN. Only if estimation and other reasons
for choosing the FPN data type are positively ruled out, the INT data type shall be used.

Dimensionless ratio scales that represent a fraction or proportion shall have the attribute type suffix
“_frc” and data type FPN constrained to the interval [0;1]. The former attribute type“_pct” and other
intervals (e.g., [0;100]) are no longer permitted.

Attributes representing counted values or estimates or average of counts, shall indicate the kinds of
objects counted in their name, that ends in the attribute type suffix “_nbr.” Count nouns are not units
of measure. An additional coded attribute should be defined when the things counted need to be
specified dynamically.

Point in time attributes (calendar date/time) are of attribute type “_dttm” and data type “PT.” Time
periods shall be represented by a single attribute of attribute type suffix “_tmr” and data type
“IVL&PTR” Paralel attributes to represent begin and end date/time are no longer permitted.

Physical quantities and monetary amounts shall have the attribute type suffix “_qty” and data types
PQ or MO respectively. Such attributes must show their kind of quantity in the attribute name. Units
of measure may not appear in the attribute name. Constraints to any one particular unit of measure
are forbidden.

Attributes borrowed from common business rules or regulations not under the influence of HL7 may
have names and properties overruling this style guide. Particularly, if usually measured values are
counted using some special rule, the attribute name may contain the particular unit counted, should
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15.

16.

17.

18.

19.

20.

have attribute type “_nbr,” and may be of datatype INT. The origin and limited use of such attributes
isto be clearly marked in the attribute’' s class, name, and definition.

An attribute may be added to the information model without specifying the data type and domain.
However, a data type must be specified for attributes in the RIM prior to their inclusion in an HMD.

Data types assigned to attributes must be selected from those defined or approved by the
Control/Query Technical Committee.

The same data type must be used for an attribute in all messages containing the attribute.

Constraints apply for al derivatives of amode (i.e., datatypes > RIM > DIM > MIM > HMD >
message type).

Constraints must express assertions mandated by the conceptual logic of the modeled application
domain. Constraints should not limit the applicability of the model to a particular set of business
rules.

Defaults can be set in any model. Defaults must be allowed values for the attribute in that model, i.e.,
defaults must conform to any constraints. Defaults may override defaults set in higher level models
(i.e., datatypes> RIM > DIM > MIM > HMD > message type > message instance).

6.4.4 States and State Transitions

Each state transition should be associated with aleaf level use case. More than one transition may be
associated with the same use case.

Transitions should not be defined for purely formal reasons. Notably, a state transition model where
every state can be reached from every other state is wrong modeling. Such a model would not specify
anything and could just as well not exist

States should have a description, that should answer the questions:
Which attributes must be valued?
Which attributes must not be valued?
What vocabulary domain constraint must be used for valued attributes?
What associations must be established?
What associations must not exist?

Attributes and associations from classed other than the subject class may be used in the description of
astate for a subject class.

State transition models are subject to inheritance. If specialized state-transition models must be
refinements of the super class' state-transition model. This may require revising the state-transition
model of the superclass.

6.4.5 Prepare RIM Change Proposal

1

RIM change proposals must have been introduced, discussed and approved by the sponsoring
committee.

RIM change proposals are prepared by or with the assistance of the committee’ s modeling facilitator.

A change proposal may contain more than one revision to the RIM. Inter-dependent revisions should
be submitted on the same change proposal .
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The sponsoring committee assigns each change proposal a unique identifier.

A short name or title is assigned to the proposal and arationale for the change is documented.

The revisions to the RIM are documented in a spreadsheet.

The revisions are linked to the change proposal by including areference to the proposal’s identifier.

A separate revision must be documented for each model component affected.

© © N o 0 &

Each revision must document the before and after information for the revised model component.
10. Therevisions are numbered sequentially within the change proposal for ease of reference.

11. New model components must be fully documented.

6.4.6 Review RIM Change Proposal with Stewards of Affected Classes

1. RIM change proposals must be reviewed with the technical committee that has stewardship for any
affected class.

Each classin the RIM is assigned at least one and at most two technical committee stewards.
Stewardship for new classes is temporally assigned to the committee adding the class.

Other technical committees may petition for stewardship of a new class.
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If more than two technical committees petition for stewardship of the same class, the Modeling and
Methodology (MnM) technical committee will assist in resolving the allocation of stewardship.

A second steward may not be added to class without the approval of the current steward.

7. Stewardship for a class can not be transferred between technical committees without the consent of
both committees and notification of MnM.

8. The steward technical committee is given first opportunity to comment on proposed changes to their
allocated classes.

9. If the steward technical committee is not the same as the sponsoring committee, the sponsoring
committee must arrange to obtain comments regarding the proposed revisions from the steward
committee.

10. The steward committee may favor or oppose the change.
11. Comments from the steward committee are captured on the RIM change proposal form.

12. Once the RIM change proposal has been reviewed with the stewards for the classes affected, the
sponsor committee may forward the change to the Modeling and Methodology technical committee
for posting and tracking.

13. The sponsor committee may be persuaded by the stewards to revise or withdraw the RIM change
proposal.

14. RIM change proposals are posted on the HL7 web site at |east 30 days prior to the scheduled
harmonization meeting.

15. A noticeis sent viaemail to the HL7 membership, technical committee chairs, and the modeling
facilitators.

16. Comments on the change proposal may be submitted directly to the sponsoring committee or to any of
the HL7 e-mail list servers.

17. The MnM list isthe preferred list for comments regarding proposed changes to the RIM.
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6.4.7 Participate in RIM Change Proposal Harmonization Meeting

1

10.
11.

12.

13.

14.
15.
16.

17.
18.

The Modeling and Methodol ogy technical committee schedules the RIM change harmonization
meeting to occur between working group meetings.

In scheduling the meeting, consideration is given to allowing sufficient notice to potential attendees,
to allow at least 30 days review of posted change proposals, and at least 30 days to apply and
document accepted changes to RIM.

Any HL7 member may attend the RIM change proposal harmonization meeting.

Modeling facilitators and at |east one steward representative per technical committee are encouraged
to attend the meeting.

The co-chairs of the Modeling and Methodology technical committee facilitate the meeting.

The sponsor of a RIM change proposal should be present to introduce, discuss, and answer questions
concerning the proposed change.

If the sponsor is not able to be present, it may designate a proxy to introduce the change or a
representative from one of the affected steward committees may introduce it, otherwise the proposal is
tabled.

Discussion of a proposal may lead the representative from the sponsoring committee to revise, table,
or withdraw the proposal.

Proposals that are neither tabled nor withdrawn are put to a vote.
There is one vote per technical committee.

To approve a change proposal, which is supported by the affected steward committees, requires a
simple majority.

To approve a change proposal that is opposed by an affected steward committee requires a 2/3
majority for approval (rounding up).

Approved changes are applied to the RIM. Tabled changes may be re-introduced at a subsequent
harmonization meeting.

Rejected and withdrawn changes are returned to the sponsoring committee with comment.
The disposition of al changesis noted on the change proposal.

Notes from the harmonization meeting summarize the discussion and disposition of each RIM change
proposal.

A RIM change proposal may lead to revision of the MDF.

Approved RIM changes which introduce new attribute types or data types will require updates to the
MDF, as will approved changes which lead to the addition, revision, or removal of a style guideline.

6.4.8 Define Message-set Specific Association Constraints

1
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A Message Information Model (MIM) is a subset of the Reference Information Model (RIM). A
MIM must conform to the RIM and all of its multiplicities and constraints.

All constraintsin the RIM may be hardened.
Multiplicities are hardened through increasing the lower bound or decreasing the higher bound.
Constraintsin the MIM apply to all derivatives of that MIM but do not affect the RIM.

Attributes may be specified to be “mandatory” in the MIM, which indicates that the HMD must use
that attribute in all messages in which the classis used.
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6. Datatype assignments do reflect into the RIM. The MIM can not change a predefined data type.
Especially aMIM can not change atypet to a collection of t or vice versa.

7. Defaults may be overridden and must conform to al applicable constraints. Especially a default must
conform to any hardened constraints. Thus, when constraints are hardened in the MIM or HMD, any
default must be reviewed to assure conformance.
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7. Associating Vocabulary Domains with Attributes, Elements,
and Fields

7.1 Vocabulary Domains

7.1.1 General disclaimer

This chapter represents the current thoughts on domains and domain specifications for usein HL7
messages, and the current design of the domain specification database. It does not represent an immutable
final consensus on these issues. This chapter and the domain specification database will be changed and
enhanced as appropriate based on actual experience in building and populating the domain specification
database.

7.1.2 Introduction

The basic idea of vocabulary domainsis intuitively quite simple. A vocabulary domain is the set of allowed
values for a coded field. If a message instance contains a marital status field, then the vocabulary domain
for that field would consist of the allowed values for that field, such as, single, married, divorced, and
separated.

The reason for defining a vocabulary domain for coded fields is to strengthen the semantic understanding
and computability of coded information that is passed in HL7 messages. The assumption isthat if thereisa
public definition of what values a coded field can take, systems on the receiving end of an interface will
have a better idea of how to store and use the data within their systems. The hope is that the coded data can
be used in direct patient care, outcomes analysis and research, generation of alerts and reminders, and other
kinds of decision support processes.

7.1.3 Vocabulary Domains, and Vocabulary Domain Specifications

Taking the intuitive notion of vocabulary domains as a basg, it is, however, important to have a more
formal definition of a vocabulary domain. Within the HL7 message framework, a vocabulary domain is the
set of all concepts that can be taken as valid values in an instance of a coded field or attribute. For example,
referring to the RIM, the Person class has a coded attribute gender_cd. If the gender_cd attribute becomes
part of a hierarchical message definition (HMD), and a message instance is subsequently created as part of
an implemented interface, the gender_cd field might have as possible values the concepts male, female,
other, and unknown. A concept is defined by 1SO 1087 as a“unit of thought constituted through abstraction

on the basis of characteristics common to a set of objects.” 1in the roster style of set notation, the Gender
vocabulary domain can be represented as Gender = { male, female, other, unknown} . It isimportant to note
that a value domain consists of a set of concepts, not a set of words or codes. In different implementations
of an interface, the same concept could be represented using different coding systems. Thus, each concept
in avocabulary domain has a one to many relationship to codes that might be used as representations for
the concept in a message instance. The representation of coded values in message instancesis explained in
the description of the Version 3 data types.

The general meaning of code system is a scheme for representing concepts using (usually) short concept
identifiers to denote the concepts that are members of the system. Further information about concepts and
coding schemes can be found in Medical Informatics — Categorical structure of systems of concepts —

Model for representation of semantics.2 We use the term code system within this document as defined in

the Object Management Group - Lexicon Query Service document3: A coding scheme defines and/or describes
a set of one or more concept codes. These codes are unique within the namespace of the coding scheme, and are

globally unique when coupled with the name of the coding scheme itself. By this definition, the HL7 Version 2.X
tables (taken together) are not a code system because within the namespace of "HL7", "M" could mean
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Male or Married. However each individual HL7 table is a code system since within a given HL7 table the
code does have a unique meaning. So "M" means only Male within the namespace of the HL7 Gender table
and it means only Married within the namespace of the HL7 Marital Status table. This definition is
important to remember as the details of the domain specification database are discussed later.

Each coded attribute in the RIM will be associated with one and only one vocabulary domain. The
association between a RIM attribute and a vocabulary domain is made via avocabulary domain
specification. In other words, each coded RIM attribute will itself have a vocabulary domain specification
as aproperty. A vocabulary domain specification consists of two main parts. the name of the vocabulary
domain, and alist of zero or more vocabulary domain qualifiers. There are presently only two vocabulary
domain qualifiers: Extensibility and Realm. Currently, the Extensibility qualifier isthe only qualifier that
can be used in domain specifications. Both the Realm and Extensibility qualifiers can be used in domain
congtraints, which will be described later. The Extensibility qualifier has two possible values: CNE (coded
no exceptions), and CWE (coded with exceptions).

The CWE value for the Extensibility qualifier means that when a coded attribute is sent in a message, local
concepts or free text may be sent in place of a standard code if the desired concept is not represented in the
standard vocabulary domain. Please see the HL7 Version 3 Data Types Specification for a discussion of the
structure of coded data elementsin Version 3 messages. Also, "The structure of coded elementsin
messages’ section of this chapter shows examples of how to send local codes or free text as part of a coded
value instance. Almost all coded elements in HL7 messages would use the CWE qualifier.

The CNE value for the Extensibility qualifier means that a concept from the specified domain must be sent
as the value of the coded field in amessage. If the field can not be valued from the concepts that exist in the
specified domain, the field can not be placed in the message. If a CNE field is required in a message, but
the field can not be valued from the concepts that exist in the specified domain, then no valid message can
be created. Use of the CNE qualifier is quite rare. It is only used when a given coded field is essential for
parsing or understanding subsequent parts of a message.

The other qualifier, Realm, can be used in domain constraint statements, but not in domain specifications.
The Realm qualifier allows the domain of a coded attribute to be specialized according to the geographical,
organizational, or political environment where the HL7 standard is being used. For example, the Realm
qualifier would allow the Gender domain to hold a somewhat different value set for HL7 messages when
used in Japan versus when the Gender domain is used in HL7 messages in the United States. The meaning
of the Realm qualifier will be discussed further in the domain constraint section of this chapter.

All domain qualifiers are members of the VocabularyDomainQualifier domain. The general form of a
vocabulary domain specification is: <domain name, list of domain qualifiers>. The value of adomain
qualifier is separated from the name of the domain qualifier by a colon (“:”). Continuing the example from
above, the vocabulary domain specification for gender_cd would be “<Gender, Ext: CWE>.”

7.1.4 Validating Vocabulary Domain Specifications and Constraints

Ideally, vocabulary domains would be validated for each coded field each time a message is created or
decomposed or interpreted. However, it can be time consuming and resource intensive to validate
vocabulary domains in messages. For this reason, it may be that domain checking is only invoked
selectively at the times when it has the most value. Times that domain validation could be used include:

During testing and debugging of an interface.
During conformance testing of an interface.
During message creation.

Upon receipt and decoding of a message.
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Only on the most important coded fields in the message.
Only when errors or unexpected behaviors occur relative to the contents of a message.
All of the above.

7.1.5 Vocabulary Domain Constraints

The vocabulary domain specifications stated in the RIM always refer to a complete vocabulary domain.
That is, at the RIM level there is no specialization based on realm of use or the context and needs of a
specific message. As RIM attributes are specialized to suit a specific message context, the domain of the
attribute can be reduced (constrained) to reflect the specialization. A domain that has been constrained to a
particular realm and vocabulary is called a value set. The vocabulary domain associated with a coded
attribute used at any level of specialization below the RIM must be a subset of the vocabulary domain
specified for the attribute in the RIM. A vocabulary domain constraint is an expression that states how the
sub-domain (value set) was derived from the domain specified in the RIM. Initially the plan was to allow
"in place" speciaization of domains. That is, adomain constraint expression would be contained directly in
the MIM, HMD, or clinical template." However, to make it easier to maintain and reuse domains and value
sets, the current plan isto have the MIM, HMD, or clinical template only contain the name of the value set
and itslist of domain qualifiers. This means that domain constraint expressions are only contained in the
Vaue Set Definition Table. See the examples in the Expression column of the Value Set Definition Table
for further clarification.

7.1.5.1 Rules for Creating Vocabulary Domain Constraints

The general ruleisthat adomain can be reduced in scope as it is speciaized for a particular use, but its
semantic scope can never be expanded. The application of the general rule results in the following specific
rules.

The vocabulary domain of a coded element or attribute used at any level of specialization below the
RIM must be a subset of the vocabulary domain specified for the attribute in the RIM. Note that for
attributes that are qualified with an extensibility of CWE, local codes are an allowed extension to
the domain, but thisis not intended as an increase in the semantic scope of the attribute. Theideais
that if the standard domain for Hair Color contained blonde, brown, and black, it would be valid to
add alocal code for gray. However, it would be considered invalid to add alocal code that meant
bald. Baldness is not ahair color, it is astate of not having hair. See also the discussion of the use
of local codes later in this chapter.

Once the Extensibility qualifier value CNE has been invoked at any level of attribute domain
specification (RIM, MIM, MET, CMET, HMD, or clinical template), the CNE qualifier must be
retained in any subsequent domain constraints. For example, if a coded attribute has a CNE
qudifier in the RIM, any MIM, MET, CMET, HMD, or clinica template must also have a CNE
qualifier associated with the domain of that attribute. If a vocabulary domain in the RIM has the
Extensibility qualifier value of CWE (coded with exceptions), a subsequent constraint of that
attribute’ s domain can have either the CNE or CWE quadlifier.

7.1.6 The Domain Specification Database

Vocabulary domain specifications are only useful if they can be resolved to alist of allowed valuesfor the
coded attribute to which they are attached. All vocabulary domain names are resolved against a set of HL7
tables that, taken together, contain the definitions of the various vocabulary domains, or else they point to

! Clinical templates are not discussed or defined in this document. For further information about clinical templates,
contact Stan Huff.
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external vocabularies where the vocabulary domain can be resolved. The assumption is that any process
that needs to resolve a vocabulary domain nameto the list of concepts that the vocabulary domain contains
can do so by reference to the domain specification database, or by reference to external vocabulary tables
Or Services.

There are four primary data tables in the vocabulary domain specification database: the Value Set
Definition Table, the Value Set Relationship Table, the Source Vocabulary Representation Table, and the
Observation Identifier to Value Set Linking Table. A brief description of each table will first be given, and
then subsequent sections will give exact structures currently proposed for each of the four types of tables.
In addition to the four primary tables, there is a version tracking table that captures audit/management
information about edits on any of the tables in the domain specification database. The structure of the
version tracking table will be described in association with the description of the Value Set Definition
Table.

The Value Set Definition Table describes the high level definition of a given vocabulary domain. It holds
the name of the vocabulary domain, and shows the relationship of the vocabulary domain to different
realms of use, and to the various vocabularies and coding systems that are used to define the vocabulary
domain. The structure of thistable allows a vocabulary domain (or its value sets) to be defined by recursive
reference to other vocabulary domains or value sets.

The Value Set Relationship Table records the relationship between HL7 maintained value sets and the
concepts that are values within the value set. An HL7 maintained value set can be composed from
individual concepts, other value sets, or both.

The Source Vocabulary Representation Table shows the relationship between HL7 concepts and codes
and descriptions from specific vocabularies. It allows a user of HL7 to see how the conceptsin a given
domain can be represented within a specific vocabulary/coding system. The structure of thistable
corresponds roughly to the logical structure of the Version 2.X HL7 vocabulary tables. However, the
content of the Source Vocabulary Representation Table can be provided by HL7 or by any vocabulary or
terminology provider that wishesto use the HL7 domain specification database as a mechanism for making
their vocabulary available for use in HL7 messages.

The Observation ldentifier to Value Set Linking Table is used to link an observation identifier, like a
LOINC code (Logical Observation Identifier Names and Codes), with avalue set. Thistable is used when it

is desirable to specify the exact value set that should be associated with a coded observation identifier as
used in a service event, assessment, or observation instance.

7.1.6.1 Requirements for the representation of domains

The following requirements for vocabulary domains were used to determine the logical structure of the
tables in the vocabulary domain specification database.

Each vocabulary domain will have a unique, non semantic identifier.

Each vocabulary domain will have a unique textual name.

Each vocabulary domain can have a textual description, aswell as an edit note.

There will be version tracking for vocabulary domains.

Vocabulary domains can be specific to a particular realm of use.

Different realms of use (usually countries, but may be any organizational or political boundary)

may have laws or special circumstances that require that the vocabulary domain be unique to that
realm of use. This does not mean that vocabulary domains must be different in different realms of
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use. It is hoped that most vocabulary domains will remain the same even across international
boundaries. It isup to HL7 Technical Committee's to approve what realms of use will be allowed
within the HL7 standard. When vocabulary domains are different for different realms of use it
follows that there could be some loss in interoperability between systems that use realm specific
vocabulary domains.

Vaue sets (domains that have been specialized by realm and code system) are defined from
concepts from a single vocabulary. A corollary to this principle is that defining a value set can not
be done without reference to the code system intended to be used in the value set.

There is good evidence that concepts from different coding systems are seldom if ever truly
identical, even if the textual descriptions associated with the concepts are the same. The different
coding systems may have different definitions, different hierarchies, relationships, or usage rules
that result in somewhat different meanings across coding systems. Also, creating vocabulary
domains from multiple coding systems would require that interface implementers license multiple
coding systems. For these reasons, value sets defined by reference to vocabularies or
terminology’s external to HL7 will be defined by reference to a single coding system.

Vaue sets can be recursively defined.

Many value sets may have anatural hierarchical structure. To simplify creation and maintenance
of value sets, value sets may be defined by reference to other value sets. The references can be
recursive as long as the result is a directed acyclic graph. That is, a value set can not directly or
indirectly refer to itself.

Set notation will be used to describe how one value set is derived from one or more other value
Sets.

A UML model of domains and their relationship to coding systemsis available as a part of the HL7 RIM.

7.1.6.2 Structure of the Value Set Definition Table

The Vaue Set Definition Table contains a description of all domains referenced in HL7 specifications. A
given domain can be maintained by HL7 or by one or more vocabulary providers external to HL7. If a
given domain is owned and maintained by HL 7, other value set specifications for that domain that refer to
external vocabularies are not allowed.

As noted above, avocabulary domain that has been specialized in the context of a specific message and
placed in the context of a specific Realm and Code System becomes a value set. Thus, adomain isthe
complete set of al conceptsthat are valid values for an attribute in the RIM, an HMD, aCMET, or a
template, while a value set is the subset of concepts from the global domain that are applicablein a given
Realm and Code System. A value set is uniquely defined by the combination of a Realm, a Domain Name,
and a Code System. Conversely, adomain is the union of all value sets that contain the same domain name.

An example of the Vaue Set Definition Table is shown below.
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HL7 Domain Realm Code Value Set Description Expression Current | Vin Vout
Value Name System Status
Set ID
1 Gender Root HL7 The gender of a person. "Gender:Root:HL7" A 1
10001 MyGender Root HL7 The gender of a person. ("Gender:Root:HL7" - "O:HL7- A 1
Does not allow Unknown | 0001")
or Other.
60001 ClinicalDiagnosis | USA SNM3 A clinical diagnosis or ChildrenOf("D*") A 3
syndrome.
60002 ClinicalDiagnosis | USA MED Diagnosis or syndrome SubTypes("1278") A 3
that best explains the
patient's symptoms.
70001 BillingDiagnosis USA 1C9 The billing diagnosis for Any("ICD-9CM") A 2
third party reimbursement
purposes.
5 Race Root HL7 The race of a person. "Race:Root:HL7" A 1
50005 Race USA HL7 The race of a person. "Race:USA:HL7" A 2
50006 Race UK RC A person's race. ChildrenOf("Race") P 1
20001 Americanindian USA HL7 American Indian or "AmericanindianOrAlaskaNative: | A 1
OrAlaskaNative Alaska Native Race USA:HL7"
20002 Asian USA HL7 Asian Race "Asian:USA:HL7" A 1
20003 BlackOrAfrican USA HL7 Black or African "BlackOrAfricanAmerican:USA: A 1
American American Race HL7"
20004 NativeHawaiian USA HL7 Native Hawaiian or "NativeHawaiianOrPecificlslande | A 1
OrPacificlslander Pacific Islander Racer :USAHL7"
20005 WhiteRace USA HL7 White Race "WhiteRace:USA:HL7" A 1
30001 Americanindian USA HL7 American Indian Race "Americanindian:USA:HL7" A 1
30002 AlaskaNative USA HL7 Alaska Native Race "AlaskaNative:USA:HL7" A 1

HL7 Vaue Set Identifier — a unique, sequential number assigned by HL 7 that identifies a value set.
Each unique combination of a Realm, a Domain Name, and a Code System is given a unique value

Table 7-1. Vaue Set Definition Table

The Vaue Set Definition Table has the following columns:

set identifier. For HL7 tables that exist in Version 2.X, the value set identifier is the same asthe
Version 2.X table number. The value set identifier has the same meaning across all tablesin the
domain specification database and is used as a foreign key to allow joins between the tables. The
value set identifier comes from the same number space as HL 7 concept identifiers. Thus, an HL7

value set will never have the same identifier as an HL7 concept.

HL7 Vocabulary Domain Name — a unique textual name assigned by HL7 for the vocabulary
domain. The domain nameisretained across al realms. Thus, the vocabulary domain name implies
adifferent set of values depending on the Realm of use and the code system. The name is created
using mixed case abject oriented style naming, in English, without the use of white space or specia
punctuation. The name is generally singular. This name is used when the vocabulary domain is
used in HL7 specifications or when the domain is referenced by other vocabulary domain
definitions. Examples of acceptable names are: Race, Americanindian, AlaskaNative,

Marital Status, Gender, OrderType, PatientType, and AbnormalFlag.

Realm — the realm of use of the value set. Note that a given vocabulary domain will have a new
row for each different realm of use and code system. The values for the realm column come from
the RealmOfUse vocabulary domain.

Code System — indicates the name of the code system that provides the actual values (concepts)
that are contained in the value set. If the code system is HL7, then other value sets defined by
reference to external vocabularies are not allowed. If the code system is not HL7 and a given value
set can be obtained from more than one vocabulary provider, then there will be arow in the Value
Set Definition Table for each unique provider of that value set. If the code system isHL7, then the
values in the domain can be obtained by examining the HL7 Value Set Relationship Table and the
HL7 Source Vocabulary Representation Table. Descriptions of these tables are included below. If
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the code system is other than HL7, the contents of the domain can be obtained by accessing tables
or services provided by the terminology vendor. The values for this column come from the
CodeSystem vocabulary domain.

Vaue Set Description — atextual description of the value set as it is known within the code system.
When possible, the principle upon which concepts are either included or excluded from the domain
should be stated.

Vaue Set Definition Expression — an expression that defines how the value set is derived from
other pre-existing value sets. The expression refers to value sets using a name enclosed in double
guotes. The name enclosed in quotes is a concatenation of the domain name, the realm, and the
code system. When avalue set expression is for the HL7 code system, the expression includes set
operators that indicate how a given value set can be derived from pre-existing HL 7 maintained
value sets. The value sets referenced in the expression can be either primitive or composite. A
composite value set is a value set that contains other value sets. The allowed set operators are:

Operator Symbol Description
+ Union (E)
Difference (-)
* Intersection (C)

Table 7-2. Set Operators

Parentheses are allowed in the expression when they are needed to create the proper ordering of the
operations. If the value set definition is for any system other than HL 7, then there must be avalid
expression in the expression field that refers to a value set provided by the terminology source
named in the code system column of thistable. For non-HL 7 vocabularies, operators other than the
usual set operators are allowed. For example, ChildrenOf might be used as a keyword to indicate
that all children of agiven hierarchical node are included in the value set. It is the responsibility of
the given terminology provider to define the operators, keywords, and syntax that are supported by
their terminology system, and to state how hierarchical structures (nodes) should be referenced.

Current Status — the status of the item. The values for Status come from vocabulary domain
EditStatus. Some values for status are Proposed, Rejected, Active, Obsolete, and Inactive.

Vin —the version number of the domain specification database at the time that this entry (row) was
added or updated. See the discussion of the version tracking table below for more details.

Vout — the version number of the domain specification database at the time that this entry was
modified or deleted. A blank Vout value means that the row continues to exist in the current
version of the table. See the discussion of the version tracking table below for more details

Comment (not shown in the example table) —a general purpose textua field for recording specific
information about the vocabulary domain, or details about the rationale for modifying a particular
row in the table.

7.1.6.3 Version Tracking Table

Associated with the domain specification database is a version tracking table. The purpose of the version
tracking table is to keep audit information on each editing session that causes additions, deletions, or
updates to the domain specification database tables. When used in conjunction with the Vin and Vout fields
of the tables, an exact image of the tables for any point in time can be reconstructed. The following
discussion will describe the use of the version tracking table.

A row is added to the version tracking table as each new edit session on the domain specification database
begins. Each row in the version tracking table contains a version number, the date and time when the edit
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session took place, the person actually making the edits, which group or committee was responsible for the
edit session (if that is different from the person making the edits), and a reason/comment/summary about
what was changed and why. Each time a new row is added to the table, the version number isincremented
by 1. Each time anew row is created in any of the domain specification tables, the version number from the
version tracking table is entered into the Vin column of the row that was added to the table. Each time a
row in any table of the domain specification database is deleted, the current version number is entered into
the Vout column. When arow is updated in any table of the domain specification database the modified
entry is copied to anew row in the table, the VVout column of the original row is set to the current version
number, and the new row’s Vin column is set to the current version number.

An entry in the vocabulary domain specification table is considered a part of the current version until its
Vout field is set to aversion number. So, all items that have ablank or null Vout value are members of the
current version. Any items where Vout is set to an actual version number are no longer active in the current
version. The exact set of entries that were members of the table at any point in time can be determined by
looking for the date of interest in the version tacking table, and then selecting entriesin the table that have a
Vin value equal to or greater than the version number of the date selected and whose Vout value is less than
the value of the selected version.

7.1.6.3.1  Structure of the Version Tracking Table
An example of the version tracking table is shown below.

Version | Date/Time of Edit | Who For Whom | Comment

1 199904142200 1234 4359 Created entries for all composite race
(Dan) (PAFM) vocabulary domains

2 199904161000 1234 922 After testing and review, changed the
(Dan) (Vocab TC) | status of the race domain to active.

3 199905181200 8765 2566 Release of Version 2.3.1 of the standard.
(Jim) (HL7)

Table 7-3. Verson Tracking Table for the Vocabulary Domain Specification Database
The version tracking table has the following columns:

Version —the version number of the edit session. This number isincremented by 1 each time a new
edit session takes place. The version number is used as the value of Vin and Vout as appropriate to
track which table entries in the domain specification database were added, modified, or deleted
during the session.

Date/Time of Edit — the date and time that the edit session began.

Who — an identifier of the person who actually edited the database. People are identified by
reference to a directory where each person is assigned a unique identifier, and where locating
information about the person can be found.

For whom - an identifier of the person or organization for whom the edit was made. For example, a
person may be making edits as authorized by the Vocabulary Technical Committee, or on behalf of
the Technical Committee for which they are the facilitator. People and organizations are identified
by reference to a directory where each person or organization is assigned a unique identifier.

Comment —a summary of why the edits were made, and what was done.

7.1.6.4 The Value Set Relationship Table

The Vaue Set Relationship Table creates relationships between HL7 maintained value sets and their
contents. The contents can be either another HL7 value set, or an individual concept. Thistable also tracks
comments and status information on the relationships.
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7.164.1

The Structure of the Value Set Relationship Table
An example of the Value Set Relationship Table is shown below.

HL7 Vaue | Value Set Name Operator Generality HL7 | HL7 Value Set/Concept Name Status | Vin Vout
Set Id Concept
Id
50005 | RaceUSA:HL7 Include Abstract 20001 | AmericanindianOrAlaskaNative: A 1
USA:HL7Y
50005 | Race:USA:HL7 Include Specializable 20002 | Asian:USA:HL7 A 1
50005 | RaceUSA:HL7 Include Abstract 20003 | BlackOrAfricanAmerican:USA:H | A 1
L7
50005 | RaceUSA:HL7 Include Abstract 20004 | NativeHawaiianOrPacificlslander: | A 1
USA:HL7Y
50005 | Race:USA:HL7 Include Specializable 20005 | WhiteRace:USA:HL7 A 1
20001 | AmericanlndianOrAlaska Include Specializable 30001 | Americanindian:USA:HL7 A 1
Native USA:HL7
20001 | AmericanlndianOrAlaska Include Specializable 30002 | AlaskaNative:USA:HL7 A 1
Native USA:HL7
1 | Gender:Root:HL7 Include Leaf 40001 | Mae A 1
1 | Gender:Root:HL7 Include Leaf 40002 | Female A 1
1 | Gender:Root:HL7 Include Leaf 40003 | Other A 1
1 | Gender:Root:HL7 Include Leaf 40004 | Transsexual A 1
1 | Gender:Root:HL7 Include Leaf 40005 | Unknown A 1

Table 7-4. Vaue Set Relaionship Table

The Value Set Relationship Table has the following columns:

HL7 Vaue Set Identifier — aunique, sequential number assigned by HL7 that identifies a value set.
This number is assigned when a definition for the value set is added to the value set definition
table. For HL7 tables that exist in Version 2.X, the value set identifier is the same asthe Version
2.X table number. The value set identifier has the same meaning across al tables in the domain
specification database and is used as aforeign key to allow joins between the tables.

HL7 Vaue Set Name — (Note: this column is shown for purposes of illustration only. The value
set name column only exists in the Value Set Definition Table.) A unique textual name assigned
by HL7 for the value set. The value set name implies a different set of concepts within each realm
of use and code system. The nameis generally singular. This name is used when the value set is
used in HL7 specifications or when the value set is referenced by other vocabulary domain
definitions.

Operator - the name of the relationship that exists between the value set and the concept that is
listed in the HL7 Concept Id column. The most common relationship is Include, which means that
the domain contains the concept listed in the HL7 Concept 1d column. Relationship names come
from the VaueSetOperator domain.

Generality - indicates whether the concept in the HL7 Concept Id column should be interpreted as
itself, or whether it should be expanded to include its child concepts, or both. Possible values for
this column are Abstract, Specializable, and Leaf. Leaf means that only the concept itself is
included in the domain. Abstract means that only descendents of the concept are included in the
domain, and Specializable means that the concept itself and its descendents are included in the
domain. The values for the Generality column come from the ConceptGenerality domain.

HL7 Concept Id - the concept identifier of the item that is being included in the value set. The item
can be avalue set or atermina (leaf) concept. If the concept is avalue set, its definition can be
found by reference to the Value Set Definition Table. If the concept is aterminal concept, its
meaning can be found by reference to the Source VVocabulary Representation Table.

7-9




HL7 Vaue Set/Concept Name — (Note: this column is shown for purposes of illustration only.
The domain name column only exists in the Value Set Definition Table.) A unique textual name
assigned by HL7 for the value set.

Status — the status of the item. The values for Status come from the vocabulary domain EditStatus.
Some values for status are Proposed, Rejected, Active, Obsolete, and Inactive.

Vin —the version number of the domain specification database at the time that this entry was added
or updated. See also the discussion of version tracking table included in the description of the
Value Set Definition Table.

Vout — the version number of the domain specification database at the time this entry was updated
or deleted. A blank Vout value means that the row continues to exist in the current version of the
table. See also the discussion of version tracking table included in the description of the Value Set
Definition Table.

Comment (not shown in the example table) —a general purpose textua field for recording specific
information about the value set, or details about the rationale for modifying this particular table
entry.

7.1.6.5 The Source Vocabulary Representation Table

This table contains the actual representations (codes and text translations) of concepts that are contained in
the Value Set Relationship Table. Though this table is maintained by HL 7, it may contain concepts from
other vocabulary sources that agree to have their concepts reside in the HL7 domain specification database.
The meanings of concepts used in HL7 maintained value sets are defined by the contents of the Source
Vocabulary Representation Table, particularly the Description column. That is, the meaning of agiven
concept identified by an HL7 concept identifier is defined by the row in this table that has the given
identifier as the value in the HL7 Concept ID column and has HL7 as the value of the Code System
column.

7.1.6.5.1 The Structure of the Source Vocabulary Representation Table
An example of the Source Vocabulary Representation Table is shown below.
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HL7 VaueSet | H| Map Code | Source Table | Code | Code | Code 1SO Description HL7 HL7 | HL7
Id | L| Re Sys ValueSet | ID Sys Sys Lang Status | Vin Vout
7 Name Vin Vout
C
o}
n
G
e
p
t
|
D
14| E CR Sex 0220 6 1 en Male A 1
0
0
0
1
14| E CR Sex 0220 6 2 en Female A 1
0
0
0
2
1| 4| BT CR Sex 0220 6 3 en Other (Hermaphrodite) A 1
0
0
0
3
14| E CR Sex 0220 6 4 en Transsexual A 1
0
0
0
4
1|4| BT CR Sex 0220 6 9 en Not Stated/Unknown A 1
0
0
0
5
14| E HL7 Gender 0001 231 M en Male A 1
0
0
0
1
14| E HL7 Gender 0001 231 F en Female A 1
0
0
0
2
14| E HL7 Gender 0001 231 ) en Other A 1
0
0
0
3
14| E HL7 Gender 0001 231 T en Transsexual | 1
0
0
0
4
14| E HL7 Gender 0001 231 u en Unknown A 1
0
0
0
5

Table 7-5. Source Vocabulary Representation Table
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The Source Vocabulary Representation Table has the following columns:

HL7 Vaue Set Identifier — aunique, sequential number assigned by HL7 that identifies a value set.
For HL7 tables that exist in Version 2.X, the value set identifier is the same asthe Version 2.X
table number. (Note: this column is shown for purposes of illustration only. The relationship
between a value set and an individual concept is defined in the HL7 Value Set Relationship
Table. The example shown above could be created by a join between the Value Set Relationship
Table and the Source Vocabulary Representation Table.)

HL7 Concept Identifier — the unique item identifier assigned by HL 7 to this concept. This concept
identifier is globally unique to a concept throughout all HL7 tables, and it does not overlap any
HL7 value set identifier. That is, if the concept male occurred in another vocabulary domainin
addition to the Gender domain, it would again have an item identifier of “40001". If a universa
terminology of medicine becomes available, the universal concept identifier from that terminology
will be used in place of thisHL7 assigned identifier.

Map Relationship - the closeness or quality of the mapping between the HL7 concept (as
represented by the HL7 concept identifier) and the source coding system. The values for the
relationship come from the MapRelationship domain and are patterned after the similar
relationships used in the UMLS Metathesaurus. Examples of values for map relationship are: exact,
broader than, narrower than, etc. Because the HL 7 coding system is the master reference for the
definition of the concept, the map relationship for HL7 coding system entries will always be Exact.

Code System — the identifier of the code system from which thisitem was obtained. Thisis not a
free text field. The values for this column come from the CodeSystem vocabulary domain.

Source Value Set Name - the name of the value set in the origina source which contains this
concept.

Table Identifier - the table number or identifier (if one exists) in the source vocabulary where this
concept originated.

Code System Vin —the version number of the code system at the time that the code was initially
created.

Code System Vout — the version number of the code system at the time the code was retired or
deleted.

Code — the text string used within the code system to identify this concept.

I SO Language - the language (English, German, French, Italian, etc.) that is used in the description.
The language codes come from the vocabulary domain of Language and are specified by 1SO

639:1988 (E/F) Code for the representation of names of Ianguages.4

Description — atextua representation of the meaning of this entry asit is represented in the code
system from which it originated.

HL7 Status — the status of this entry within this table. The values for Status come from the
vocabulary domain EditStatus. Some values for status are Proposed, Rejected, Active, Obsolete,
and Inactive.

HL7 Vin —the version number of the domain specification database at the time this entry was
added or updated. See also the discussion of version tracking table included in the description of
the Value Set Definition Table.
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HL7 Vout — the version number of the domain specification database at the time this entry was
modified or deleted. A blank Vout value means that the row continues to exist in the current
version of the table. See also the discussion of version tracking table included in the description of
the Value Set Definition Table.

Comment (not shown in the example table) — a general purpose textual field for recording specific
information about this code, or details about the rationale for creating, modifying, or deleting this
particular table entry.

7.1.6.6 The Observation Identifier to Value Set Linking Table

Some parts of HL7 messages represent their content using name-value or attribute-value pairs. For
example, clinical assessments or laboratory observations are often represented in messages using a pair of
data elements: an observation identifier (LOINC code) and an associated value. The LOINC coding system
often contains suggestions for the possible values of a coded LOINC observation, but these are only
suggestions and are not meant to be comprehensive or normative. The Observation Identifier to Value Set
Linking Table, in conjunction with the other domain specification tables, will allow LOINC domains or
other LOINC like observation identifiers to be recorded in aformal way, and will alow the links between
observation identifiers and domains to be normative in messages as desired.

7.1.6.7 The Structure of the Observation Identifier to Value Set Linking Table
An example of the Observation Identifier to Value Set Linking Table is shown below.

Code Sys Code Sys Code Sys Observation Value Set Value Set HL7 Status HL7 HL7
Vin Vout Identifier Id Name Vin Vout
LN 1.0L 11882-8 1 Gender A 1
(Fetal Gender)

Table 7-6. Observation Identifier to Vaue Set Linking Table
The Observation Identifier to Value Set Linking Table has the following columns:

Code System — the identifier of the code system from which the observation identifier was
obtained. Thisis not afree text field. The values for this column come from the CodeSystem
vocabulary domain.

Code System Vin — the version number of the code system at the time that the observation
identifier was initially created.

Code System Vout — the version number of the code system at the time the observation identifier
was retired or deleted.

Observation Identifier — the observation identifier to which a vocabulary domain is being linked.
Currently, the only observation identifiers that have been registered for use in HL7 messages are
LOINC codes. When the observation identifier that is being linked isa LOINC code, the item
should have a precision of Nominal. A given LOINC code should be linked to only one vocabulary
domain.

Code System Version In —the version number of code system from which the observation
identifier was selected.

Vaue Set Identifier — the unique numeric value set identifier for the value set being linked to the
observation identifier.
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HL7 Vaue Set Name — (Note: this column is shown for purposes of illustration only. The value
set name column only exists in the Value Set Definition Table.) A unique textual name assigned
by HL7 for the value set.

Status — the status of this entry within this table. The values for Status come from vocabulary
domain EditStatus. Some values for status are Proposed, Rejected, Active, Obsolete, and Inactive.

Vin —the version number of the domain specification database at the time this entry was added or
updated. See also the discussion of version tracking table included in the description of the Value
Set Definition Table.

Vout — the version number of the domain specification database at the time this entry was modified
or deleted. A blank Vout value means that the row continues to exist in the current version of the
table. See also the discussion of version tracking table included in the description of the Value Set
Definition Table.

Comment (not shown in the example table) —a general purpose textua field for recording specific
information about the vocabulary domain, or details about the rationale for modifying this
particular table entry.

7.1.7 Use of the vocabulary domain specification database

Given the structure of the vocabulary domain definition database, the following steps can be used to
determine the set of concepts and codes that are valid values for a given vocabulary domain or domain
constraint.

Look up the domain in the Value Set Definition Table using the domain name, the realm of use,
and the code system.

If the value set is from any source other than HL7, resolve the domain by calling a vocabulary
server or service using the domain expression, the realm, code system, and code system version as
parameters to the call.

If the domain is an HL7 domain:

1. Extract al the value set names from the expression column, and resolve the value set namesto
value set identifiers by reference to the Vaue Set Definition Table. A given value set can be
found using a combination of the realm of use and the domain name. Use the value set
identifier to resolve the domain by looking it up in the Value Set Relationship Table. The value
sets may be either primitive or composite. Value sets are resolved by recursively looking up
the value sets in the value set relationship table until no further rows with Include or Exclude
operators for the value set can be found.

2. When al value sets have been expanded to their elements, apply the set operations that were
specified in the value set definition table to arrive at the complete set of enumerated values for
the value sat.

3. If desired, the concepts from the Value Set Relationship Table can be resolved to
representations in a particular code system by reference to the vocabulary source
representation table. Each concept can be found by using the concept identifier and the code
system. If the code that is specific to a particular version of the source is desired, the Vin and
Vout columns can be used to find the exact code for a specific version of the source
vocabulary.
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7.1.8 Summary of vocabulary domains used in the specification of
vocabulary domains (meta domains)

The following table summarizes the vocabulary domains that are themselves used in domain specifications
or in the vocabulary domain specification database. All of these domains have an Extensibility qualifier of

CNE, coded no exceptions.

Domain Name

Description

Sample Values

CodeSystem

The set of registered or known
code systems. This table will
supercede the current table in
Chapter 7 of the HL7 standard.

SNM3 (SNOMED International),
LN (LOINC), MEDCIN, ICD-9

ConceptGenerality

Indicates whether a concept itself,
or its descendents, or both, should
be included in adomain.

Abstract, Speciaizable, Leaf.

VaueSetOperator Operations that can be used to Include, Exclude
associate conceptsin a
terminology.
EditStatus The status of a domain entry as Proposed, Active, Rejected,

pertains to its review and
incorporation into the HL7
domain specification database.

Obsolete, Inactive

Extensibility(Ext)

The extensibility of coding
determines whether or not
exceptions are alowed in the
domain of acoded attribute

CWE - coded with exceptions,
CNE — coded no exceptions

Language The human language that isused | English (en), French (fr), German
in textual descriptions or (de), Italian (it), Portuguese (pt),
communications. From SO 639. | etc.

MapRelationship The kind of relationship between | Exact, Broader Than, Narrower
aconcept inthe HL7 vocabulary | Than
and a concept in an external
source vocabulary.

ReamOfUse (Realm) Thejurisdiction or realm within Universal, USA, Europe

which the domain will be used. A
realm might be a country, a group
of countries, aregion of the
world, or an organization.

V ocabularyDomainQualifier

The set of allowed domain
qualifiers

ReamOfUse (Realm),
Extensibility (Ext)

Table 7-7. Meta-Domains Used in the Domain Specification Database
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7.2 The structure of coded elements in messages

All of the details of the structures for the Version 3 data types that relate to coded information are specified
in the Version 3 data type discussion. However, it is useful in this chapter of the document to show some
examples that help clarify the intended use of each of the coded data types. The coded data types are called
Real World Concept Types in the data type discussion. There are four kinds of Real World Concept Types:
Code Value (CV), Code Phrase (CDPH), Code Term (CDXT), Code Trandation (CDXL), and Concept
Descriptor (CD). Each type builds from the previous type(s). A Code Va ue has the following sub-parts:

value (Character String, conditional)

code system (OID - Object Identifier, required)
code system version (Character String, optional)
print name (Character String, optional)
replacement (Character String, conditional)

There is a condition on how instances of a Code Value are constructed. The condition isthat an instance of
acode value will contain either avalue or a replacement, but not both. 1n the examples shown below, an
informal notation is used to illustrate how the parts of a coded data type should be instantiated. Parentheses
are used to delimit composite elements of the instance such as SETs or SEQUENCEsS.

The following example shows atypical Code Value that could be used as the value of a Patient Blood Type
field in an HL7 message. In this example, the code value is coming from an externa vocabulary, SNOMED
International Version 3.4. These examples use fictitious Ol Ds (object identifiers) for the code system. The
real OIDswould contain numbers, not text. These examples aso assume that code systems would be
assigned a unique number space under HL7's root. However, if code system's abtain their own OID root in
the future, that OID would be used instead.

Patient Blood Type
Code Value (
:vaue “F-D1111",
:code-system “HL7.SMI” -- SMI is defined as a value in the CodeSystem domain
:code-system-version “3.4”
‘print-name “Blood group A” )

The next example shows a Code Va ue where the code value comes from an HL7 maintained table.

Patient Sex
Code Value (
value“M”,
:code-system “HL7.HL7Codes.1”-- HL7 is defined as a value in the CodeSystem domain
:code-system-version “3.0”
‘print-name “Male” )

This example shows the proper use of a Code Vaue when the code value comes from another group, in this
case from the DEEDS implementation guide.

Tetanus Special Circumstances
Code Value (
value“3”,
:code-system “HL7.DEEDS.4.31”-- DEEDS is defined in the CodeSystem domain

7-16



:code-system-version “1.0”
‘print-name “only the year is known” )

This example shows how a Code Value should be created if the domain has an Extensibility qualifier of
CWE (coded with exceptions), and the desired value is not in the standard domain. Note that the value field
is not present, but the code-system and version are present. The meaning that the user wanted to expressis
entered as free text in the replacement dot.

Patient Sex

Code Value (
:code-system “HL7.HL7Codes.1”
:code-system-version “3.0"
‘replacement “Male Pseudo-hermaphrodite” )

As previously noted, no code value should be provided if the desired value is not a part of the standard
domain. For instance, if male pseudo-hermaphrodite was not in HL7 table 0001, and local codes were not
being used, it would be incorrect to make this instance of the patient sex field.

Incorrect Use of Code Value — both value and replacement are present at the same time
Patient Sex
Code Value (
:value “MPH”"
:code-system “HL7.HL7Codes.1”
:code-system-version “3.0”
‘replacement “Male Pseudo-hermaphrodite” )

If male pseudo-hermaphrodite was not in HL7 table 0001, and local codes from Acme Healthcare (AH)
were being used, and the local code for male pseudo-hermaphrodite was "M PH, then the correct
representation would be as follows:

Patient Sex
Code Value (
:value “MPH”
:code-system “HL7.Affiliate AH.ADT” -- AH isassigned by HL7 to Acme Healthcare
:code-system-version “3.0"
‘print-name "Mal e Pseudo-hermaphrodite” )

The following example illustrates that code-system-version and print-name are not required.
Patient Blood Type
Code Value (
:vaue “F-D1111",
:code-system “HL7.SMI™ )

The second kind of coded data type is Code Phrase (CDPH). A code phrase has the following sub-
parts

primary code (Code Term, Required)
SET OF Role Relation (Optional)
Role Relation is further defined with the following sub-parts:

name (Code Value, Required)
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inversion_ind (Boolean, Optional)
value (Code Tranglation, Required)

Note that the primary codein Code Phraseis of type Code Term. Code Term (CDXT) isdefined asa
CHOICE between Code Value and Code Phrase. Thus, the definition of Code Term is:

Code Value OR Code Phrase

Note that Code Term isavirtua type, and is only used as a building block for other coded types. Any
instance of a Code Term will actually be either a Code Value or a Code Phrase. Also note that since Code
Phrase contains primary code which is a Code Term, and Code Term is defined as either a Code Vaue or a
Code Phrase, Code Phrase indirectly refersto itself, making Code Phrase a recursive definition.

The following example shows how a Code Phrase could be used to represent a body location
description.

Body Location (Example 1)
Code Phrase (
‘term (Code Term
‘primary-code (Code Value
:code-value " Arm"
:code-system “HL7.Affiliate AH.Clinical” -- AH denotes Acme Healthcare
‘print-name” Arm")
‘roleRelation (SET (Role Relation
:name (Code Value
:code-value "[has-laterality]”
:code-system “HL 7.Affiliate AH.ADT” )
:value (Code Term
‘primary-code (Code Value
:code-value”R"
:code-system “HL7.Affiliate AH.ADT”
‘print-name " Right” ))))))

Note that this example uses alocal coding system, and that the coding system is redundantly stated in each
occurrence of code value. In the next example the redundant code system statements have been removed.

Code Phrase (example 2)
Body Location
Code Phrase (
‘term (Code Term
‘primary-code (Code Value
:code-value " Arm"
:code-system “HL 7.Affiliate AH.Clinical” -- AH denotes Acme Healthcare
‘print-name” Arm")
‘roleRelation (SET (Role Relation
:name (Code Value
:code-vaue "[has-laterality]”)
:value (Code Term
‘primary-code (Code Value
:code-value”R"
‘print-name " Right” ))))))

Example 3 shows that, as before, the size of a code phrase can be reduced by not showing the print names.
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Code Phrase (example 3)
Body Location
Code Phrase (
‘term (Code Term
:primary-code (Code Value
:code-value”Arm"
:code-system “HL 7.Affiliate AH.Clinical” -- AH denotes Acme Healthcare
‘roleRelation (SET (Role Relation
:name (Code Value
:code-value "[has-laterality]”)
:value (Code Term
:primary-code (Code Value
:code-value "R ))))))

The final example of code phrase shows that replacement text can be used in any of the code value parts of
acode phrase. In this example, Both have been used as replacement text.

Code Phrase (example 4)
Body Location
Code Phrase (
‘term (Code Term
‘primary-code (Code Value
:code-value " Arm"
:code-system “HL 7.Affiliate AH.Clinical” -- AH denotes Acme Healthcare
‘print-name” Arm")
‘roleRelation (SET (Role Relation
:name (Code Value
:code-value "[has-laterality]”)
:value (Code Term
‘primary-code (Code Value
‘replacement ”Both” ))))))

The fourth type of coded data type is Code Tranglation (CDXL). It has the subparts listed below. It is used
as a component of Concept Descriptor. Examples of Code Trandlation will be shown in conjunction with
examples of Concept Descriptor.

term (Code Term, required)

origin (reference to Code Tranglation, required)
producer (TII, optional)

quality (floating point number, optional)

label (Character String, optional)

Thefina kind of coded data type Concept Descriptor. It is a set of Code Trandation, plus original text. The
structure is represented as follows:

Original Text (Free Text, optional)
SET OF Code Trandation (required)

Examples of code descriptor will be shown by creating a progressively more complex statement about a
trivial (but interesting) clinical description of a patient's hair color. In the first example, hair color is simply
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represented as a code value from alocally defined coding scheme. Remember, for local codesto be legal,
the domain for hair color must have been defined with a qualifier of CWE.

Hair Color

Code Vdue (
:value"AB"
:code-system “HL7.Affiliate. AH.Clinical” -- AH denotes Acme Healthcare
:print-name "ash blond" )

Let’ s assume now, that we represent the same information as a Concept Descriptor. Note that there is no
new information in this example, that is, no trandation has been added yet. All that has been done is that
the previous example has been moved into a Concept Descriptor. The origin field is used to indicate the
tranglation from which this trandation was derived. Since there was no trandation, origin is set to null.

Hair Color
Concept Descriptor (
:set of trandations (

In the next example, original text has been added (shown in shaded box). This structure indicates that the
original statement about the patient’s hair color was collected as free text (ash blonde), and that the text was
then encoded by a human or a machine as the local code AB which stands for ash blond. When taken in
aggregate, this concept descriptor captures the original text and afirst encoding of the hair color field.

Hair Color

Concept Descriptor (
:original text “ash blonde”
:set of trandations (

Now suppose that the information from the previous example was trandated to a new code system, in this
case, the (made up) ICHC code system. Now there are two representations of the original text that have
been created. The origin field (with avalue of “1") in the second trandation shows that this trandation was
created from the trandlation labeled 1. In other words, the ICHC trandation was created by reference to the

local AH.Clinical code system code of AB.
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Hair Color

Concept Descriptor (
:original text “ash blonde’
:set of trandations (

‘label “1”

The final example shows yet one more trandation. This final trandation uses the PILS-AVACC code
system. Based on the value of origin in the third trandation, we can see that the third translation is based on
the second trandation. This would be an extremely bad practice for real data, but it illustrates that the
structure can accurately reflect the ancestry of each trandation. The other significant factor isthat PILS-
AVACC isamulti-axia code system that is more atomic in nature than either the local AH.Clinical code
system or the ICHC code system. In the PILS-AVACC code system, ash blonde is represented as two
codes, not just one. Thus, the structure can accommodate complex mappings between vocabularies.
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Hair Color

Concept Descriptor (
:original text “ash blonde”
:set of trandations

7.3 The general process of maintaining domain specifications

Specifying vocabulary domains, and vocabulary domain harmonization will be patterned after the
RIM harmonization process. Vocabulary harmonization will happen in conjunction with RIM
harmonization meetings.

Vocabulary Technical Committee members will be appointed as vocabulary facilitators to the
message development Technical Committee’ s by the co-chairs of the vocabulary Technical
Committee. The facilitators must also be approved by the co-chairs of the committees for whom
they are providing facilitation. At least two vocabulary facilitators will be assigned to each message
development Technical Committee. People with a special interest may also be appointed to be the
stewards of specific tables.
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For shared vocabulary domains, a single Technical Committee will be chosen as steward, with all
interested parties have an opportunity to provide input, following the harmonization rules adopted
for shared RIM objects.

The message devel opment Technical Committees have the ultimate responsibility to define the
vocabulary domains referenced by the RIM objects for which they are the steward.

The vocabulary facilitators have the responsibility to see that good vocabulary practices are
followed, and to physically maintain the vocabulary domain specification database according to the
definitions provided by the Technical Committees.

Any new concepts created by HL7 Technical Committees will be submitted to HL 7 registered
vocabulary/terminology devel opers for potential inclusion in the standard terminologies. See below
for more details on how vocabularies are registered for use in HL7 messages.

The Vocabulary Technical Committee will maintain a document that contains a description of the
good vocabulary practices to be followed by HL7 Technical Committees for definition and
maintenance of vocabulary domains. The guidelines in the document will be approved by the
Architectural Review Board and by the Technical Steering Committee.

All HL7 registered vocabulary/terminology providers are welcome to provide mappingsto HL7
domains using their terms and codes. The vocabulary providers are responsible for mapping their
concepts to the concepts in the domain. Any proprietary vocabularies used in HL7 specifications or
interfaces must be properly licensed according to the licensing policies of the vocabulary provider.

7.3.1.1 Detailed Process for Physically Updating the Domain Tables
The vocabulary domain specification database will be available from the HL7 Web Site.

Any HL7 member will be able to access the web page vialogin and password and review the HL7
tables.

An Edit Permissions table (structure not shown) will be maintained as part of the vocabulary
domain specification database. It contains the list of vocabulary facilitators who have been
appointed to modify the contents of each vocabulary domain. The designated participants must
identify themselves by login and password before editing of the vocabulary domain specification
database is allowed. This table should aso contain contact information for the facilitators so that
people know where to direct their questions or input.

The co-chairs of the VVocabulary Technical Committee (or persons designated by them) will
maintain the Edit Permissions table.

The person or persons that have been assigned to maintain a particular vocabulary domain will be
able to access the domain and make additions, modifications, or deletions to the values of the
domain. All changes will first be entered with a status of proposed.

A vocabulary review committee appointed by the co-chairs of the Vocabulary Technical
Committee will review all proposed changes to domains for consistency with good vocabulary
practices prior to the changes being submitted for RIM harmonization.

The co-chairs of the VVocabulary Technical Committee have the responsibility of preparing reports
and summaries of changes and additions to domains to be reviewed during vocabulary
harmonization meetings. At least one VVocabulary Technical Committee co-chair must participate in
the vocabulary harmonization process.
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Based on the conclusions of the RIM harmonization process, proposed changes are either accepted
or rejected. The accepted domain values will be marked as active in the domain specification
database, and rejected items will be marked as rejected in the database.

The vocabulary review committee will collaborate with all HL7 registered vocabul ary/terminology
developersto insure that any new concepts generated by HL7 Technical Committees are submitted
for inclusion in the standard terminology’s.

Each time anew version of an HL7 standard is released, the version numbers from the version
tracking tables in the domain specification database will be recorded. In this way, the version of the
domain specifications that correspond to the given standard release will be a known and fixed set.

Based on requirements set by the HL7 Board of Directors, HL7 members will be able to download
copies of the HL7 domain specification database from the web site. This could either be a complete
copy of a particular version (date), or only updates starting at a particular version.

7.4 Good vocabulary practices

The vocabulary Technical Committee has the responsibility to maintain a set of good vocabulary practices
used in reviewing domain contents. This document will be devel oped separately from the 1999 version of
the MDF. Specific practices have yet to be approved, but at least one source for such rules exists in the
literature.

7.5 Use of external terminology’s in HL7 standards

The Vocabulary Technical Committee has been working on strategies for how to use external vocabularies
in HL7 domain specifications and messages for over two years. The following principles summarize HL7’ s
general approach:

HL7 is committed to using existing terminology’s, where possible, as values for coded fieldsin
HL7 messages, rather than creating a new terminology.

HL7 is seeking a solution that allows the use of proprietary vocabularies (SNOMED, Read,
MEDCIN, etc.) in amanner that is equitable to all vocabulary creation/maintenance organizations.

Given these goals, the HL7 VVocabulary Technical Committee has concluded that:
HL 7 should not choose a single proprietary coding scheme.

The presumption is that a“market model” will assure responsive maintenance of proprietary
terminology’s.

HL7 will properly license any terminologies it uses.

The primary code in coded fields can be a UMLS CUI (Unified Medical Language System,
Concept Unique Identifier) or a proprietary code when properly licensed.

Coding schemes used by HL 7 must be registered with HL7. See more details below.

To be used for a given domain, aterminology must cover al of the concepts defined in the domain
specification for that domain.
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To enable interoperability, proprietary codes used in messages must be mapped to a publicly
available reference model that supports the desired degree of interoperability.

7.5.1 Process for registering vocabularies for use in HL7

The goal of registration isto make available to HL7 implementers alist of vocabularies that can be used in
HL7 messages. The goal isthat registration will not subject HL7 to liability regarding antitrust, or other
types of liability.

7.5.1.1 Steps of the Registration Process
1. Terminology Systemswill self-register.

2. Regidtration of aterminology system will require Registration Documentation to describe how the
system isto be used in HL7. Registration Documentation will contain:

An itemized description of how the Terminology System meets the “Principles for HL 7-compliant
terminology’s”

Aninitia list of domain specifications for HL7 v 2.X and v 3.X in tabular form suitable for upload
into the domain specification database as described above.

3. A Terminology System Sponsor (acceptable to the Terminology Development Organization being
sponsored) will identify themselves to the HL7 Terminology Technical Committee and will commit to
the creation and timely update of the HL7 terminology registration documentation.

4. The sponsor will complete the Registration Documentation and make the documentation available to
HL7 for posting on the HL7 web site.

5. Any HL7 member may ask clarifying questions regarding the principles and the domain constraints
proposed in the Registration Documentation. These questions alone or the questions and their
subsequent answers will become a permanent part of the registration documents. Questions deemed
irrelevant by amajority of the Technical Committee Co-Chairs may be excluded from or edited before
inclusion into the Registration Documentation.

6. Completed registration documents are submitted during aregular HL7 meeting. At the next HL7
meeting, allowing for clarifying questions and incorporation of the answers of those questions into the
registration documentation, the terminology system shall be considered registered.

7.5.1.2 Obligations upon registration

Advertisements that a system is HL 7 registered must include a prominent disclaimer stating that “HL7
registration does not imply endorsement by the HL 7 organization, nor does it imply that a system is
necessarily appropriate for use in HL7 messages.”

Keep the document up to date on a quarterly basis, and move toward comprehensive specification of
domain values.

7.5.1.3 Principles for Adoption of HL7-Compliant Terminology’s

The Vocabulary Technical Committee has been working on guidelines and practices for registering
vocabularies/terminologies for usein HL7 domain specifications and messages. While the guidelines are
stated using words such as “will” and “must” and “shall”, in reality any vocabulary can be registered for
use in HL7 messages. However, it is the opinion of the HL7 Vocabulary Technical Committee that
terminologies that adhere to the guidelines are more likely to be used. Ultimately, it isup to the
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implementers and users of systems to determine which terminology’ s provide the best cost/benefit ratio.
Part of the registration process is a document describing how the given terminology adheres to these
principles.

1. Theterminology must be compliant with the semantics of the HL7 structures.
2. Theterminology provider must be willing to participate in HL 7-sanctioned interoperability efforts.

3. There must be an organization committed to the timely maintenance and update of the
terminology.

4. Terminology license fees should be proportional to the value they provide to the enterprise and the
end user, yet should not be out of proportion with the development and support costs of the
terminology itself.

5. Theterminology should be comprehensive for the intended domain of use.

6. Regulatory circumstances may require the adoption of specific terminology’s. The use of such
terminology’s, provided that they are consistent with principle #1 above, shall not be considered a
deviation from the HL7 standard.

7.5.1.4  Principles for HL7-Sanctioned Terminology Integration Efforts

In addition to the guidelines stated above, the VVocabulary Technical Committee has approved the following
principles that should be followed by HL7 and terminology providers when they collaborate to integrate
terminology use in HL7 messages and domain specifications. Again, the principles are stated with “must”
and “shall” language, but adherence to these principlesis strictly voluntary by all parties.

A source provider must be willing to publish alimited conceptual model sufficient for HL7
implementation, and allow HL7 implementers to implement those or derivative information models
within their applications without royalty, and the HL7 organization is free to incorporate those or
derivative information models within the HL7 standard.

Within the limitations stated by an appropriate written agreement, a terminology will be provided
by “The Terminology Provider” to any HL7 sanctioned “Terminology Integration Organization”
(T10O) efforts that wish to integrate said terminology content with the terminology content of others.

For the purposes of an integration effort

1. TheTIOisrequired to implement the terminology provider’s system in away that is approved
of by the source provider.

2. TheTIO must distribute and license its integrated products in accordance with its agreement
with the terminology provider. Participation with HL 7-sanctioned terminology integration
efforts does not imply that the terminology provider must relinquish any rightsto its
intellectual property.

3. TheTIO should enter into a written agreement with the terminology provider that details the
assumption of liability pertaining to the accuracy of any resulting interoperability products.

7.5.1.5 Necessary Information for Registered Vocabularies

A certain set of information must be known in order for a vocabulary to be referenced correctly in the
domain specification database. This information will be kept in a document available on the HL7 Web Site.
For each registered vocabulary it will be noted:
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How versions are named for that vocabulary

How concepts are referenced in the vocabulary (i.e., which code or identifier isto be used in when
the term is used in a domain specification)

What hierarchies or named subsets are available to reference in vocabulary domain specifications,
and how the subset or hierarchical nodes are to be referenced. Because of differencesin
vocabularies, how subsets are referenced may be different for each registered vocabulary.

The terminology provider must provide the semantics and syntax for expressions that are created in
the Expression column of the value set definition table.

7.6 The use of Local Vocabularies in Coded Elements

Itislegal to uselocaly defined concepts and codes in HL7 messages when the standard value set does not
contain the needed concept, and when the domain has been qualified with an Extensibility of CWE (coded
with exceptions). When local codes are used in conjunction with the standard domain, the complete domain
for thefield is created by joining the local codes with the standard domain using a union operation.

There are afew rulesthat govern the use of local codes:
A local code can not be sent for a concept that is already represented in the standard domain.

Locally defined code systems will be assigned OIDs (object identifiers) so that they can be
distinguished from any other HL 7 registered proprietary or external terminology.

Local codes should be submitted to the HL 7 Vocabulary Technical Committee so that they can be
incorporated into the standard domain, thereby increasing the interoperability of the
communicating systems.

7.7 HL7 Vocabulary and the UMLS Metathesaurus

HL7 has an informal agreement with the United States National Library of Medicine (NLM), that HL7

maintained vocabulary tables will be incorporated into the UMLS Metathesaurus. A previous article®
describes the details of the approach used to add HL 7 table information into the Metathesaurus. In fact,
many of the characteristics of the HL7 domain specification database are based on the design principles of
the Metathesaurus tables.

The main reasons for wanting the HL 7 tables in the Metathesaurus are:
It isaneutral environment where cross mapping of various terminologies can occur.

The Metathesaurus has proved to be a stable and readily accessible archive of concepts and their
representations.

Linking HL7 content to the Metathesaurus content allows HL7 usersto take advantage of the
richness of the UML S Knowledge Sources, including links to bibliographic references and the
semantic network.

Theidea of creating a common repository for vocabulary used by the message standards groups is not new.
Dean Bidgood proposed the creation of “a generic message/terminology mapping resource based on the
SNOMED (Systematized Nomenclature of Medicine) DICOM Microglossary (SDM) model -- the

Terminology Resource for Message Standards (TeRM S).”6 The SDM is the current vocabulary resource
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used in the DICOM standard. The TeRM S database would incorporate many of the features of the SDM,
but would accommodate vocabulary content from multiple message standards. The plan was to build the
TeRMS database as an extension of the UMLS Metathesaurus. This shared resource would provide the
basis for a common understanding of coded-entry concepts as they were used in each of the individual
message standards. The vocabulary of any given standard would be a subset of the proposed TeERMS
message/terminology mapping resource.

Placing HL7 terms and codes in the Metathesaurus will allow easy cross-referencing between HL7 terms
and existing vocabularies, like SNOMED International and LOINC. It aso creates linkages to other aspects
of the UMLS Knowledge Sources such as bibliographic references, the Semantic Network, the Specialist
Lexicon, definitions, and co-occurrence data. These linkages have the potential to make datain HL7
messages much more useful to the parties that send and receive clinical messages. Furthermore, the goals
of the TeERM S initiative will be realized if other SDO’s a so use the Metathesaurus as a repository for their
codes. Having all of the codes in a common database will allow comparisons that can lead to greater
consistency and interoperability among the various message devel opers.

While the TERMS database is not yet areality, somefirst stepsin that direction have been taken. The 1999
version of the Metathesaurus contains the contents of 20 HL7 maintained vocabulary tables. The inclusion
of these tables (domains) in the Metathesaurus was undertaken as an experiment to determine the
magnitude of the work effort, and to gain a greater understanding of the process. If the experiment is
successful and the content is useful, more of the HL7 vocabulary will be included in future editions of the
Metathesaurus.
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8. Interaction Model

8.1 Introduction

The Interaction model describes the parties that exchange HL7 messages and the interactions that flow
between those parties. It provides concepts that define the messaging behavior required for particular
functional roles. This supports a sophisticated view of the requirements for messaging, and makes it
possible to structure Version 3 conformance claims.

The Interaction Model provides a place to determine and specify the information flows that the messages
will be developed to support. It provides dynamic picture of the HL7 world as contrasted to the Use Case
and Information Models. However, construction of this model draws on both the Use Case Model and on
the Information Model for its basic material. This model also lays the groundwork for defining meaningful
conformance claims for HL7 users. Here are some explanatory points to help in developing the model.

The Interaction Model provides atool for specification of the information flows that are standardized with
the definition of HL7 Version 3 messages. An interaction defines a specific instance for information
exchange. It specifiesthe trigger event and preconditions a message and defines the responsibilities of the
message receiver. Technical committees will work on the Interaction Model by following a series of steps.
The following steps should be considered:

1. Identifying interactions
The committee will determine the immediate scope of itswork. It may choose to define the
interactions needed to support a particular use case or use cases. It may focus on the interactions
needed to support the state transitions of a subject class. It may seek to support the requirements
already managed by another form of information exchange such as a group of Version 2 messages.

2. Defining interactions
Once the scope has been chosen, the committee will define the interactions needed to support
messaging requirements within that scope. This involves specifying the components of the interaction,
e.g., trigger event as discussed below.

3. Validating interactions
Supporting robust conformance claimsis akey goal of the Version 3 process, and it is important to
ensure that interaction definitions support the definition of reasonable and appropriate conformance
claims!

4. Grouping interactions
The HL7 repository has the ability to group interactions. This makes it possible to retrieve and manage
sets of interactions that a committee feels are linked together. Normally, the grouping principle will
reflect the scope set for a particular message devel opment project. Interactions may a so be grouped to
support conformance claims.

Theinformation in the Interaction Model is needed to guide the development of message content and
structure. Each HL7 message specified within a Hierarchical Message Description? will support one or
more interactions. Thisinformation is also needed for defining and structuring HL7 conformance claims.

! Conformance claims are discussed more fully in the body of this chapter, and in Chapter 9 — Conformance Claims
and Organizational Practices

2 See Chapter 10 — Creating Message Specifications — for a detailed discussion of how to construct messages.
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8.1.1 Why build the Interaction Model?

The Interaction Model isatool for discussing the messaging requirements within a defined functional
scope. It provides alink between both the Use Case and Information models and the message definition
process. Within the Interaction Model, message devel opers can discuss the trigger events that cause
information to flow, the roles that participate in information exchange, the requirements that must be met
for avalid trigger event, the responsibilities of message receivers. In asense, thisiswhere the rubber of
model construction starts to meet the road of information exchange standardization.

It is possible to start message development by constructing a preliminary version of the Interaction Model.
However, as the message developer will see below, the final version of the model cannot be created without
reference to the HL 7 Reference Information Model.

8.2 Elements of the Interaction Model
The diagram shows three of the four key components of an interaction. These are the trigger event, the
application role, and the interaction. When you add the fourth, the interaction sequence, you have the

essence of the Interaction Model. As can be seen, it presents a highly abstracted view of the
communication between systems.

Trigger
Event

Sender Recelver

pplication Role

Figure 8-1. Each component is described below. Thismode isin contrast thisto HL7 VVersion 2 which had
trigger events and, implicitly, interactions; but no formal notion of senders and receivers.

8.2.1 Trigger Event

In ageneral sense, atrigger event is an occurrence in the healthcare domain or within the
applications/information systems that support this domain that causes information to be exchanged. This
exchange can be between systems, or it can take place within the healthcare domain without reference to
system boundaries. For purposes, of HL7 analysis, it is assumed that information is to be exchanged
between systems, since otherwise there is no need for a standardized set of HL7 messages to model that
information exchange.

Each state transition defined for a subject class represents a perturbation of the class - a change in one or
more attribute values. These changes are not spontaneous but are caused by something, and that something
isacandidate for definition as atrigger event. Therefore, inspection of the subject class state models
within the Information Model provides a source for discovering trigger events. Defining trigger eventsisa
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key step within the HL7 process. Trigger events define the circumstances under which messages are sent.
They arejust as critical for the HL7 specification as the contents of the messages themselves. Trigger
events, with asignificant class of exceptions, are discovered by working with the state model for a subject
class®* Each trigger event istied to at least one state transition for one of the subject classes in the moded!.
In turn, the state transition traces to aleaf-level use case from which the transition stems, and the |eaf-level
use case defines the context for the trigger event.

Queries represent the significant class of exceptions, and the trigger event for a query is something far more
general than a specific trigger event. It is based on the sender’s “need to know” about a subject class and
the datarelated to it. Defining the specification of Version 3 queriesis still being worked on.

Note, examination of use casesin the Use Case model may lead to identification of potential trigger events,
of casesin which data must be exchanged to achieve the abjective of the use case. If the Information
Model has been properly developed, these potential trigger events will have been aso identified as state
transitions for asubject class. If they have not been, it is necessary to re-analyze the state model for the
classin question. Every trigger event must be linked to a state transition of a subject class.

8.2.2 Application Role

Application roles are abstractions that standardize the roles played by healthcare information system
components when they sender or receive HL7 messages. The concept of the application role has been
created in order to define those features and only those features of the systems sending and receiving HL7
messages that need to be standardized to support message exchange.

The purpose of the application role concept isto find away for HL7 to discuss senders and receivers of
messages without getting involved in issues of application functionality. In asense, the application role
resolves adilemma for HL7 standards development. On the one hand, HL7 needs both to reflect the
variety of ways a single message can be used while still moving towards more precisely defined messages.
This reflects one of the major lessons from working with Version 2 messages — you can make a message
flexible by making all of its features optional, but you can’t implement such a message without resolving
that optionality with a detailed implementation agreement. On the other hand, HL7 has no business trying
to define how healthcare applications are structured by their creators. The resolution of this dilemmais
find away to standardize the application’ s messaging behavior without standardizing the application. The
application role is designed to provide this standardization.

The concept of application role, and its function in message standardization is one of the major features that
distinguish HL7 Version 3 from previous standards. Here are three ways the application role supports the
standards development process. The application role provides:

A tool to analyze the relationship between messages and key classes in the RIM

Applications are defined “ as stereotypes of a subject class’. That is, when an application roleis
defined, it is defined as a messaging role of asubject class. For example, if PERSON is a subject
class, a potential application role might be “PERSON information broadcaster”. Another way to state
this point, is that an application role represents a subset of the message behavior of one or more subject
classes.

A way to define more interoperable messages

An interaction is defined by the relationship of atrigger event, the sending application role, and the
receiving application role. Therefore multiple interactions can be defined for asingle trigger event,
one for each combination of sender and receiver. Thisisaway for atechnical committee to tailor
message definitions to fit specific needs.

3 See Chapter 6 — Information Model — for more discussion of subject classes and their state transitions.
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A foundation for conformance claims

An application role can be characterized as the combination of the set of interactions for which it isthe
sender and the set of interactions for which it isthe receiver. The application role can be thought of as
a set of responsibilities with regard to interactions. That is, for each interaction where the application
roleislisted as the sender, it must send the appropriate message when it detects atrigger event. For
each interaction where the application role is listed as the receiver, it must be able to receive the
appropriate message and perform the receiver responsibility. The application role and its
responsibilities form the basis for establishing conformance specifications. As explained in Chapter 9—
Conformance Claims and Organizational Practices, a vendor application will claim conformance to an
application role. Thisimpliesits ability to send and receive the interactions that have been defined for
that role.

8.2.2.1 Subject Class Stereotypes and Messaging Modes

In order for application roles to fulfil these functions, application roles are constructed in a specific way.
The goal is to focus on the abstract requirements of messaging based on the data that is being managed by
and application or system, rather than attempting to define how functions should be bundled together. It is
important for application roles to be related to information systems as senders and receivers of messages,
not as bundles of function. The reason isfor thisisto keep HL7 from standardizing or from seeming to
standardize application functionality. Such standardization would be both out of scope for HL7 and
unwise.

The subject class has been chosen as the starting point for defining application roles. This choice is based
on the fast that, within the Information Model, dynamic behavior, as shown by a defined life cycle and state
model, is restricted to subject classes. More specifically, application roles should be chosen to indicate
specific ways that a subject classis related to messaging. The technical committee has been given
considerable leeway in doing this; because HL 7 has little history of defining application roles. Once some
concrete experience has been gained, it may be possible to be more prescriptive.

Given that an application role characterizes the messaging behavior of a subject class, severa approaches
have been suggested:

8.2.2.1.1 Messaging modes

The technical committee should start the process of developing application role stereotypes from the
perspective that there are three fundamental purposes for message exchange, three basic “messaging
modes’. Theseare:

Declarative

These are messages whose purpose is smply to convey information from one party to another. In
Version 2.x these were known as unsolicited updates. For example, a healthcare provider might
send amessage to transfer a patient from one room and bed to another.

Imperative

These are messages that direct or request a party to do something. For example, a healthcare
provider might send a message to alaboratory every time the provider needs the laboratory to
perform atest. Note, that even though the message must include information about the test and the
patient the test is for, the primary purpose of the message is to request that the test be done.

Interrogative

These are messages that ask for information, that ask a question and expect aresponse. In Version
2.x these were known as queries. For example, a healthcare provider might send a message to an
MPI mediator asking whether the MPI mediator has information about a specific person.
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This approach recommends that application roles be defined by using stereotyped names constructed as
<subject class> <relationship>. One useful way to construct these stereotypesis by considering roles that
are specific to the messaging modes.

For the declarative mode, the typical relationships are “declarer” and “recipient”. It might be
productive to have two types of declarer —the “tightly coupled declarer”, and the “loosely coupled
declarer. The notion isthat tightly coupled systems share information easily so that short messages
can be constructed that would send information for the subject class, and include foreign key
references for classes related to the subject class. The sender would assume that, if the receiver did
not have all the information needed, it could query the sender for that information. On the other
hand, loosely coupled systems would always send a full set of information to avoid having to
support the ability to respond to queries if previoudy transmitted information had been discarded.

For the imperative model, the typical relationships are “placer” and “filler”
For the interrogative mode, the typical relationships are “ questioner” and “answerer”

8.2.2.1.2 Role Stereotypes

In this case, the source for application rolesis still the subject classes within the Information Model.
However, theroles are defined in relationship to the subject class according to the way a system relates to
or uses aclass; that is according to the role the system takes with respect to the class. The following roles
have been suggested: manager, tracker, and historian. Note, this approach has been chosen, in place of a
broader set of names( e.g., order processing system, hospital information system, laboratory processing
system) so asto avoid make judgments about the way in which the functions that need to be supported for
healthcare are partitioned within actual implementations.

The potential application roles are suggested in this document and should be used as afirst step. If others
seem to be needed, they should be added. Subsequently, the Modeling & Methodology Technical
Committee will create standard list which will be maintained according to the needs of the technical
committee.

8.2.2.1.3 Eclectic Approach

There may be aneed to look at other ways of stereotyping the application roles. For example, if aclass
such as Service that is applicable to awide range of functional situationsis chosen as a subject class, the
technical committee may want to use application roles to constrain the applicability of specific messages.
For example, would “Microbiology Service Filler” be an appropriate application role. More discussionis
needed here.

8.2.3 Interaction

Clearly, interactions are what the Interaction Model is all about. More specificaly, aninteractionisa
single one-way transfer of information from a sending application role to areceiving application role for a
single trigger event®. Each interaction can be supported by a message definition, a Hierarchical Message
Description (for more detail on the HMD see Chapter 10 — Creating Message Specifications). The point of
an interaction is not so much the interaction itself —it really just consists of aline on adiagram or an
identifier on alist —it is the combination of trigger event, sender application role, receiver application role,
and receiver responsibility that the interaction creates.

The reader should note that, within itself, an interaction cannot directly specify areturn message. An
interaction may, however, establish aresponsibility for the receiver of its message, and this responsibility
may require that the receiver initiate a particular trigger event/interaction subsequent to the receipt. This, in

* The reader can see from this definition why the section that offers amore detailed description of the interaction
follows sections covering trigger events and application roles.
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fact, isthe final element in definition of the interaction; the determination of whether there is areceiver
responsibility for the interaction. That follow-on interaction may have the effect of continuing or
completing a transaction that requires two or more linked message exchanges. The receiver responsibility
indicates any action that should be carried out by the receiver of a message. Within the current scope of
HL7 Version 3, the only receiver responsibilities contemplated are to send an additional interaction or
interactions. For example, if we define an interaction that covers communication of clinical orders, the
receiver may be required to indicate whether or not it can perform the order. In such cases, it will be useful
to refer to the Use Case Model to see if the use case involves a series of steps — perhaps requiring severa
interactions —for its realization

The decision to define an interaction is an important one for the Technical Committee. There must be an
interaction for each trigger event in order to lay the basis for the Hierarchical Message Description that
replaces Version 2.3's abstract message. However there can be more than one such interaction. Why
would a Technical Committee define multiple interactions for atrigger event? In order to lay the basis for
an HMD that more precisely defines the contents of the message (i.e., to reduce optionality).

The decision to define multiple interactions for atrigger event should be weighed carefully by the
Technical Committee. At this point, the Modeling & Methodology Committee knows of two situations in
which thisis a preferred option:

1. If, for atrigger event, there is a substantial difference in the data that is required between tightly
coupled and loosealy coupled systems, multiple interactions are a reasonable way to expressthis
difference. For example, when an episode is created (e.g., registration or admission) areceiver that is
tightly coupled to the sending system will already have access to information about the patient, while
one that isloosely coupled will not. This difference may be substantial enough to justify multiple
interactions. In this situation, the Technical Committee should use the interaction description to
indicate whether the interaction does or does not imply tight coupling between the systems exchanging

messages.

2. If there are multiple application roles that can be receivers for the interaction, and IF the data that is
needed differs substantially between the roles, multiple interactions related to asingle trigger event are
appropriate. For example, when atest order is created, there could be different information required if
the datais being transmitted to a clinical archive as opposed to atest manager who will perform the
test.

In some cases, trigger events may be generic. For example, if Create Encounter is defined and is expected
to cover inpatients and outpatients. If the information required is substantially different between the two
cases, thisis NOT areason to create multiple interactions for the trigger event. Instead, the proper course
isto define more specialized trigger events. Asagenera principle, if the functional context triggering two
interactions is different, then there should be two different trigger events. If the functional context isthe
same but there is good reason for the interactions to be different, then two interactions for one trigger event
are appropriate.

8.2.4 Interaction Sequence

An interaction as an atomic unit of communication may stand on its own. For example, the admission of a
patient to a healthcare facility might simply be associated with the need to inform interested parties of the
admission, and to pass along some relevant information. This situation implies the existence of a trigger
event, it might be called “Admit Patient”. Thistrigger event would be associated with an interaction that
transmitted patient and encounter information to the party or parties that needed the information. Ideally,
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this functional requirement would uncovered through working with a use case from the Use Case Model.
In this case, the messaging for the trigger event is complete once the first interaction has been sent.®

However, there may be situations in which multiple, coupled interactions are associated with asingle
trigger event. For example, In HL7 Version 2.3 and before, the trigger event, “Doctor orderstest” leads to
two interactions. First, an order interaction that goes from the placer system to the filler system. Secondly,
aresponse interaction that passes the filler number for the order back to the placer system. More complex
chains of interactions may aso be indicated. As mentioned above, thisindication is best discovered
through working with the Use Case Model.

An interaction sequence is atime-ordered sequence of healthcare relevant events as a sequence of
interactions. Scenario sequence diagrams (these will be discussed below) are used to document interaction
sequences that the modeling committee expects will typically occur in the domain. The scenario sequence
diagram shows how a scenario description is represented as a sequence of interactions. Interaction
sequences may be constructed to illustrate a storyboard — see Chapter 5, Use Case Model. They may aso
be constructed to define a series of interactions that must be satisfied as part of a conformance claim.®

There is another case in which thereisamultiplicity of interactions related to asingle trigger event. This
occursif atechnical committee defines multiple application roles as the receivers of the interaction
associated with asingle trigger event. Naturally, this implies definition of multiple interactions for that
trigger event (as stated above, an interaction is associated with 1) atrigger event, 2) a sending application
role, and 3) areceiving application role) This situation can rise when atechnical committee identifies
multiple settings in which atrigger event can be detected, and determines that the difference in the settings
is sufficiently important to imply multiple interactions. For example, it might be the case that the trigger
event “ Register Patient” is considered to imply one message when the patient is registered at an acute care
facility, and another when the patient is registered at atest facility. Thisisthe kind of question that needs
to be determined by the technical committee.

8.3 Diagramming Interactions

Interaction diagrams are constructed to show the interdependencies between interactions, between
messages. What is an Interaction diagram? Martin Fowler describes an interaction diagram as a “model
that describes how groups of objects collaborate in some behavior. Typically an interaction diagram
captures the behavior of asingle use case. The diagram shows a number of example objects and the
messages that are passed between these objects within the use case.””’

The UML (Unified Modeling Language) provides two forms of interaction diagram, and either of these can
be used by HL7 developers. Each is discussed below.

8.3.1 Sequence Diagram

The interactions that support a use case or a storyboard defined for a use case can be represented in a
scenario sequence diagram. The interaction sequence diagram is a graph that shows application roles as
vertical bars and arrows which represent the communication between these application roles, i..e.,
interactions or messages. Each interaction is shown as an arrow, and the order, from top to bottom, shows
the time sequence of the interactions. Therefore, it shows how messages, initiated by atrigger event, flow
in order to achieve a specific end.

5 This does not include the requirement for a system response that indicates an interaction was received. That response
is assumed for all interactions and does not have to be documented.

® Note, the collection of interaction sequences that HL7 may publish does not limit the ways in which HL7 can be
applied. The definition of an interaction sequence isillustrative, not mandatory. Other combinations of trigger events,
interactions, and application roles that are consistent with the interaction model may also be used.

" UML Distilled, Page 103.




Sequence diagrams are used to show how an interactions are coupled through receiver responsibilitiesin
order to achieve a purpose. Ideally, this purpose will have been documented as a use case or storyboard
within a use case.

A special form of sequence diagram shows, for a given application role, all the interactions that it
participates in, both as sender and receiver. This becomes a graphical representation of the responsibilities
that have been assigned to that application role, and can be used to depict the substance behind the
conformance claim that mandates support of that application role.

8.3.2 Collaboration Diagram

A collaboration diagram provides another way to show how multiple interactions, and multiple application
roles areinter-related. In acollaboration diagram, application roles are shown as rectangles, and the
interactions as arrows between the boxes. If interaction sequence is necessary, it can be indicated by
numbering the interactions. The collaboration diagram is useful in showing how multiple application roles,
each which might detect trigger events, work together. A technical committee might work with a
collaboration diagram at the beginning of its work to try to get a grasp of the scope of work for a potential
new project.

8.4 Conformance and the Interaction Model

A crucial feature of HL7 Version 3 isthat it lays the basis for reasonable conformance claims.
Conformance claims are based on the assertion that an application or system supports an application role.
(Of course, it could support multiple roles.) The conformance claim provides a summary representation of
the different sender and receiver roles that have been defined for an application role. 1n other words, it
defines the messages which an application role is expected to be able to send and receive. Ability to
receive an interaction also includes the ability to carry out the receiver responsibility as defined for the
interaction.

Once the set of interactions that is needed for a project or a specific use case has been constructed,
conformance claims can be developed by looking at each application role and considering firstly the
interactions that the application role is the sender for, and secondly the interactions that the application role
isthe receiver for. The conformance claim states the responsibility of an application that claims
conformance to that role. For more details, see Chapter 9, Conformance Claims and Organizational
Practices.

8.5 Building the Interaction Model

8.5.1 Defining Scope

Developing the contents of the Interaction Model is the first step towards building messages since each
interaction defined is a potential message, and will become one once the process of HMD (hierarchical
message diagram) construction has been completed. Development of individual messages can be laborious,
and, it will be important for the technical committee to develop a set of messages that work together.
Therefore, it is valuable for the committee to set the appropriate scope for a new message devel opment
activity.

In order to start interaction development, it isimportant to have defined subject classes in the Information
Model, and to have constructed the needed state model. It will also be valuable to have a documented,
rather than implicit, Use Case Model
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8.5.1.1 Use case scope definition

The Use Case Modd is avauable tool for defining the scope of the technical committee' s efforts. Once
the committee’ s use cases have been documented, they can be prioritized, and then the committee can seek
to develop the set of interactions needed to support an individual use case. When storyboards have been
defined for a use case, the committee will find it valuable to verify that it has defined all the interactions
needed to support each storyboard. 2

8.5.1.2 Subject class scope definition

In the final example, interactions are discovered through examination of the state transition models
developed for subject classes. Even, if the Use Case Model isthat starting point for the analysis, there must
be a state transition to support each use case. Starting with the state model, each state transition within a
subject class state transition model represents a potential interaction. An interaction should be created for a
state transition if the state change needs to be communicated between the party detecting or causing the
state change, and the party or parties that have a need to know about that state change. In other words, the
state transition is a potential trigger event.

8.5.1.3 Other scope definition

In special cases, there will be other drivers for atechnical committee’ s work on interactions. 1t might be
important to replace a set of Version 2 messages, or to full a particular functional purpose. In this case, it
will still be necessary to verify that needed trigger events can be derived from the Information Model as
discussed above. It will also be valuable to consider construction of use cases so that the requirements for
the interactions can be properly discussed and agreed upon.

8.5.2 Building Interactions

Given the trigger event and other information such as the sender and receiver system, provide a description
for the interaction. 1n some cases, multiple interactions are created for asingle trigger event to allow more
precise specification of the HMD that will be created to support the interaction. Define receiver
responsibility. In some cases, receipt of an interaction implies a specific responsibility for the receiver of
an interaction. Document the responsibility for each interaction. These responsibilities will become
important when conformance claims are defined. Note that the actual detailed specification of the data
transferred in the interaction will come later, in the Hierarchical Message Description. At this point we are
describing the act of transferring the information rather than the contents.

An interaction is atransfer of information from sender to receiver that is needed to support a use case from
the Use Case Model. Each interaction also indicates the need to have an HL7 message specified that will
carry the data needed for the interaction.? Interactions are defined by expanding on the trigger event that is
to be supported. That isto say, the trigger event is the starting point for defining an interaction — it defines
when messages need to be sent. ” The sender and receiver for the interaction need to be defined, as does
any receiver responsibility. Senders and receivers are defined in a specific way, as application roles. The
definition processis finished by filling out the other items related to the interaction. The full definition of
an interaction includes definition of any action on the part of the message receiver that is needed to make
the interaction appropriate, the “receiver responsibility.

To fully construct interactions, the Technical Committee will provide the following items of information
about each interaction:

Initiating Trigger Event: The trigger event that triggers or initiates this interaction.

8 See Chapter 5 — Use Case Model — for amore in depth discussion of the role of use cases.

9 Look in the following section that describes the Message Information Mode! for detailed information on this process.
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Sending Application Role: Thisisthe application role that has responsibilities to recognize the
trigger event for the interaction and to cause the appropriate message to be sent.

Receiving Application Role: Thisisthe application role that is responsible for receiving the
message involved in thisinteraction. The receiving role must be prepared to accept the message
and to fulfill the receiver responsibility.

Message Transferred: Theidentifier of the message format for the message that the interaction
transfers.

Receiver Responsibility: Definition of afollow-on interaction that the receiver must initiate. This
isan optional element in that there may be no follow-on responsibility. If aresponsibility existsit
might reference a subsequent action on a subject class that will lead to a state transition and thus to
a subsequent trigger event and interaction. Thus, transactions can be established through a chain of
receiver responsibilities for individual interactions.

Interaction Identifier: Aninteraction identifier must be established and recorded.
Note that the enumeration of all Interactions in which an application role participates, as sender and as

receiver, isthe basis for HL7 conformance claims, so it isimportant to review the designation of interaction
senders and receivers to ensure that a coherent set of application roles emerge.

8.5.3 Validating Interactions

Interactions are validated by going back to the Use Case Modd, or to the use cases developed from a
specific project scope, and verifying the existence of a set of interactions that support the use case. In
some cases, the technical committee may want to work with scenario sequence diagrams that are devel oped
to demonstrate support of a use case or use cases. The scenario sequence diagram shows a sequence of
interactions that support either a use case, or a scenario that has been documented for a use case. This
demonstrates that the requirements of the use case are supported by one or more interactions between
designated application roles.

Validating interactions also includes consideration of possible conformance claims. For each application
role, the technical committee should look at all the interactions that have that application role as a sender
and as areceiver. Thetechnical committee needs to consider whether that set of interactions comprise a
reasonable conformance claim. This can be done by first looking at all the interactions that a given
application role is expected to send. Isit acoherent list? Doesthe set of interactions cover al the state
transitions of a subject class that an HL7 application should be able to manage? If the interactions relate to
multiple subject classes, is it reasonable to link them together within a single conformance claim? After
thiskind of consideration for the interactions the application role is expected to send, the same should be
donefor those it is expected to receive. Finally, the technical committee should consider whether the
interactions the application role is expected to send and those it is expected to receive fit reasonably
together.

What if the model defines different sender roles for a use case but the interaction for each is the same?
Perhaps the project team didn’t need to define multiple types of sender role. In this case, the project team
should generalize the sender type so that only one is needed for the trigger event. Remember, the idea of
specifying more than one type of sender for atrigger event isto alow each type to send a different
interaction.

8.5.4 Grouping Interactions

Interactions can be grouped in order to easier review related interactions. The capability for grouping is
included within the HL7 tools that are documented in their own chapter within this Message Devel opment
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Framework. The technical committee should determine its criteriafor grouping interactions. However,
one key criteriafor grouping is sharing of application roles, and the technical committee should group all
interactions for a single sender application role.

8.6 Interaction Model Quality Criteria

The following points should be used for quality assurance of the Interaction Model. These issues should be
considered while the model is being developed, as well as during the review process.

All trigger events must be linked to documented subject class state transition.

Interactions should be fully defined. For each interaction, the trigger event, sender role, receiver
role, receiver responsibility (if thereis none, it should be stated), and interaction ID should be
defined.

Interaction diagrams should be accurate. Sequence diagrams should show the flow of messages
implied by interaction receiver responsibilities, and application roles should be appropriately
positioned.
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9. Conformance Claims and Organizational Practices

9.1 Introduction

This chapter describes how conformance ) )
criteria are stated and used in Version 3. A Conformance Claim Set is ...

\% list of HL7- 'Y
Most conformance criteria are stated in terms written Offered by a

of the performance of a healthcare information conformance statements Sponsor...
system with respect to its interfaces. As such
the burden of conformance falls primarily on

the developer or installer of the information ...Relied on
system. Our goal with respect to these by a User
conformance criteria is to provide a concrete 0 o @
definition of conformance that can be the basis % .Describes the sponsor's
of contractual agreements and conformance & > ? Information System
testing.

...Leads to an agreement

In other cases, HL7 states good organizational

. . ) Figure 9-1. HL7 Conformance Claims
practices for using HL7. Asthereisno

contractual relationship between HL7 and user
organizations, HL 7 does not expect to be able to audit or otherwise enforce compliance. Nonetheless, it is
extremely valuable to state these principlesin a clear and concise way.

9.1.1 Conformance Claims

One of the primary benefits of Version 3 isthat conformance criteria are stated in terms that are
sufficiently concrete to use in contracts and test the conformance of a system.

The parties that need to communicate about this are the sponsors and users. The sponsor of an
information system is the vendor, in-house developer, or provider of public domain software. For this
chapter, the user of a health care information system is the organization that buys or leases the
information system or employs an information system for which the software was developed in-house or is
in the public domain.

The scope of HL7 is very broad; very few if any systems will conform to al the application roles
contemplated for Version 3. For this reason, a general statement such as “system X conformsto HL7” is
imprecise. A user wants to know “to what parts of HL7 does it conform”?

In order to be precise, the specifications created by the HL 7 technical committees describe entities that
congtitute individual statements of conformance criteria. The sponsor of a healthcare information system
combines them into a conformance claim set by simply publishing the list of individual conformance
statements that it claims. Thislist is called a conformance claim set. The user relies on the conformance
claim set to know the HL7 capabilities of a sponsor’s system, and its ability to interact with other systems,
before making a commitment to purchase or otherwise employ the system under consideration. The user
can expect that the sponsor’ s system fully conforms to each of the statements in its conformance claim set.
After acontract is signed, the conformance claim set serves as a basis for resolution of differencesin the
expected and actual implementation of HL7.

As certification methods are developed for Version 3, there will be explicit tests to validate the
conformance of a sponsor’s systems to the statements of conformance criteria.
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9.1.2 Good Organizational Practices

In this revision of the MDF, good organizational practices are stated primarily with respect to
vocabularies (code sets).

9.2 Conformance Claim Work Products

As described in the introduction, statements of conformance criteria are designed to provide precise
descriptions of the HL7 functions a system must support with respect so a specific part of the HL7
specifications. They are defined by HL7 and given an unambiguous identifier.

A conformance claim set isalist of the identifiers of specific HL7 statements of conformance criteria.
There are two kinds of statements of conformance criteria: functional and technical. A functional
statement of conformance criteriais, exactly, acommitment to fulfill the responsibilities of aVersion 3
application role. Functional statements of conformance criteria are completely specified by functional
technical committees as they define interactions relating to an application role. In other words, they are
claimsto:

send certain HL7 messages to systems that conform to certain other application roles in response
to certain trigger events

receive certain HL7 messages to systems that conform to certain other application roles, and
upon receipt of certain messages, perform the receiver responsibilities

Furthermore, the sponsor enumerates all optional conformance message elements associated with a
conformance claims, and identifies:

whether it can send or receive the conformance message el ement

if the conformance message element is of data type multimedia-enabled free text, which of the
media types it supports. The multimedia-enabled free text data type is described in Chapter 6.

A technical statement of conformance criteriais any other testable claim. Thiswill include, but not be

limited to, claims to employ specific modes of transmission of HL7 messages (XML, CORBA, OLE, etc.)
In general, the Control Technical Committee writes technical statements of conformance criteria.

9.2.1 Conceptual Model of HL7 Conformance Claims

Figure 9-2 is a conceptual model that illustrates the relationship of these concepts. Each class box belongs
to one of three categories:

conceptua classes are not precisely defined. They are included here solely to illustrate the
concepts.

information that is provided by sponsors of systemsin work products that characterize their
systems conformance with HL7

work products of HL7.
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Figure 9-2. Conceptua Modd of Conformance Claims

The classes and attributes of the conceptual model are listed below.
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9.2.1.1 Classes and Attributes of the Conceptual Model

9.2.1.1.1 Information_system_sponsor

An organization that is a vendor or other developer of an information system. This
organization bears the responsibility for the system performing as specified with respect
to HL7 interfaces.

9.2.1.1.2 Information_system_user

An organization that purchases or otherwise acquires a healthcare information system.
This organization relies on the HL7 interfaces for interoperation among healthcare
information systems from one or more Sponsors.

9.2.1.1.3 Healthcare_information_system

A healthcare computer application that is a collection of functions that is contracted for,
installed, or implemented as a unit.

9.21131 sponsors_nomenclature id :

The sponsor's text that identifies the healthcare informatin system and
distinguishes it from its other healthcare information systems.

9.2.1.1.4  Function_point

Any function, user transaction, or other interaction or event in the sponsor's application
which, when it occurs, does or may correspond to an HL7 Trigger Event.

9.21141 sponsors_nomenclature id :

The sponsor's text that identifies the healthcare informatin system and
distinguishes it from its other healthcare information systems.

9.2.1.1.5 Conformance_claim_set
A document or computer file that describes the conformance of a healthcare informaiton

system to HL7. This document is prepared by the informaiton system sponsor. Thereis
no requirement that is use the same conformance claim set each time a specific
healthcare information system is proposed or installed. However the conformance claim
set provided to a specific information system user is meant to be part of the contract
between the sponsor and user.
9.2.1.151 sponsors_nomenclature if :
The sponsor's identification of the conformance claim set.
9.21152 start_date:
The first date where the conformance claim set is valid.

921153  end dae

The last date where the conformance claim set is valid. (Optional).
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9.2.1.16

9.21.17

9.2.1.1.8

9.2.1.19

921191

9.2.1.1.10

9.21.1.11

9211111

9211112

9211113

Trigger_event

A trigger event, as defined in the HL7 Version 3 Interaction Model. Thisis part of the
normative HL7 specification.

Application_role

An application role, as defined in the Version 3 methodology. Application roles are
defined by HL 7 technical committees as one of the work products of producing a
standard specification.

Interaction
An interaction, as defined in the HL7 Version 3 Interaction Model.

Technical_conformance_claim

A conformance claim written by an HL7 Technical Committee. A technical
conformance claim describes some aspect of the HL7 standard that is different from, and
independent of, the functional statement of conformance criteria that are asserted
through application roles. The statement is made in natural language text. In order to be
atechnica statement of conformance criterion it must meet as unambiguous asis
possible in natural language and be testable.

Candidates for technical statement of conformance criteriainclude the Implementable
Technology Specifications and special HL7 protocols such as batch or sequence number.

description :
A short phrase that serves as atitle for the technical conformance claim.

Conformance_message_element
A message element that is defined in a Hierarchical Message Definition.

Message_element_conformance_specification

A declaration by the information sponsor of its performance with respect to a specific
conformance message element when it is used within a specific interaction.

can_provide_or_accept : boolean

If true, the healthcare information system can accept and use the conformance
message element when it is the receiver of an inteaction that containsit, and it
can provide data in the conformance message element when it is the sender of
an interaction.

requires for_full_function : boolean
If true, the performance of the healthcare information system is somehow
impaired if another healthcare information system does not provide a value for
this conformance message element.

multimedia_enabled free text levd : set
If the data type of the conformance message element is multimedia-enabled-

free-text, then thisis a set of the codes for the media descriptor component of
the data type that the healthcare information can send or receive. This set must
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include the mandatory values for the data type and must be compliant with
constraints placed on this conformance message element by within the
hierarchical message description for the conformance message element.

9.2.1.1.12 Message_element_interaction
A conformance message element, asit is used in a specific interaction.

9.2.1.1.13 Message_type
A message type, as defined in a Hierarchical Message Description.

9.2.2 Functional Statement of Conformance Criteria

Each application role defined in arelease of HL7 Version 3 specificationsis afunctional statement of
conformance criteria. In claiming conformance to an application role, the sponsor is asserting that it
fulfills the obligations of an application role. This specifically means that it sends all of the interactions
that are required to be sent, and receives all the interactions that the application role is required to receive,
and performs the receiver responsibilities associated with them.

It isimportant to notice that each interaction is associated with one and only one application role. The
same message type may be used in response to the same trigger event in another application role, but that
interaction will have a different identifier. Likewise the same message type may be used in responseto a
different trigger event in the same application role, but thiswill also be a different interaction.

9.2.2.1 Sending Interactions

The sponsor claims that its information system will send an interaction in response to the HL 7 trigger
event that initiates it. The sponsor also claims that the message will be sent using the message type
prescribed by HL7 in Hierarchical Message Description (HMD), the structure of which is described in
Chapter 13 of this MDF. The HMD defines the sequence, grouping, repetition and abstract type of
message elements in the message. It does not, however, define their physical format or the manner in
which it is sent. (These vary according to the application of different Implementable Technology
Specifications (ITS) to the HMD. Correspondence to ITSswill be referred to in technical statements of
conformance criteria.)

The interpretation of the terms null, not present and the possible inclusion values in the HMD are critical
to determining conformance.

We use the term conformance message element to mean any element of a message that is either a
component of the message type or a component of any component of the message type, to the entire depth
of the tree that is represented in the HMD.

Certain conformance message elements have specia treatment, because they correspond to attributes of
the Reference Information model. They are called RIM attribute elements. The statement of
conformance criteriais different for RIM attribute elements.

9.2.2.1.1 Inclusion

Inclusion refers to the conditions under which a message element appears in a message. The term relates
directly to the determination of conformance. This section defines how they are used when relating to
interactions that are sent by a sponsor’ s information system.

The possible values for the inclusion of a message element are:
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Mandatory. The message element must appear every time the message description is used for an
Interaction (subject to the rules of multiplicity and conditionality.) In addition, if the component
represents a RIM attribute, it must not have any of the null values described in Chapter 6.

Optional. The element need not appear in every message instance; if it appears, and it isaRIM attribute
it can have anull value.

9.2.2.1.2 Conformance

Required. The message element must appear every time the message description is used for an Interaction
(subject to the rules of multiplicity and conditionality.) Note that all message elements that have an
inclusion value of mandatory must have a conformance value of required.

Not Required. The message element may be populated or used by one system sponsor, but not by another.
Each system sponsor is required to state its ability to accept or send the message element as part of its
conformance claim.

Not Permitted. This message element may never occur when the message type is used for an interaction.
(Having thisis an artifact of using asingle HMD to describe multiple message types.)

9.2.2.1.3 Mapping of Sender’s Information System to the Interaction

In describing a sponsor’ s information system we define the term “function point” as any system function,
user transaction, or other interaction or event which, when it occurs, does or may correspond to an HL7
Trigger Event. It is difficult to be more specific because of the variety of architectures and terminologies
used by in various information systems. The relationship between trigger events and function pointsis
many-to-many. More than one function point may represent the same trigger event. For example
“discharge AMA” and “patient death” may be handled on different screens although they both represent
the same trigger event. It is equally true that a single function point may represent different trigger events.
For example, “discharge mother and baby” may represent two unique discharge trigger events.

A claim that an information system corresponds to an application role implies the following statements:

The mappings between data elements in the sender’ s database and the message must conform to the
semantics of the message information model and its specific relationships that are named in the HMD.
(This does not imply that the sender’ s database uses the same names for the data elements or has the same
structure as the appropriate HL7 message information model.)

Whenever any function point occurs that correspondsto any HL7 trigger event that initiates an
interaction, the system will send all the interactions specified for the application role.

9.2.2.2 Receiving Interactions

A sponsor claiming to conform to an application role aso has regquirements when receiving interactions.

9.2.2.2.1 Inclusion

In general, the receiving system must map appropriately all message elements of the interaction instance
to the corresponding data in the receiving information system. If, however, the message element has a
conformance value of not required and the sponsor does not claim to support the message element, then
this requirement does not apply.

The data so mapped must appear correctly in screens, reports, and other outputs of the system. There is no
definite rule specifying the information content of specific screens, reports, and other outputs. (Thisis
beyond the scope of HL7.) However, if a specific data element does occur on a screen, report, or other
output, and the corresponding data field has been received in an HL7 message, and it has not been
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overridden by subsequent actions of the users of the information system, the value in the last HL7 message
should appear.

The mappings between data fields in the message and the receiver’ s database must conform to the
semantics of the message information model and its specific connections that are named in the HMD.
(This does not imply that the sender’ s database uses the same names for the data fields or has the same
structure as the appropriate HL7 message information model.)

If the trigger event for which the message is sent corresponds to one or more function pointsin the
receiver’s system it should take the actions that correspond to the function point. Suppose, for example,
that the function point that corresponds to canceling an order creates consequential updates to the patient
account and work list portions of the database of the information system. The receipt of an HL7 message
that corresponds to that functional point should trigger the same updates.

Sometimes the receiving information system may choose to recognize the receipt of an HL7 message
instance as a distinct function point from the local execution of the same information. (For example, it
may choose to defer the transaction for verification.) It isnot afailure to conform to have a reasonable but
different workflow for the recognition of events through HL7 messages.

9.2.2.2.2 Receiver Responsibilities

Certain interactions include responsibilities of the receiving information systems to initiate other
interactions. In claiming that its information system corresponds to an application role, the sponsor is
claiming that it performs all receiver responsibilities.

9.2.2.3 Simultaneously Sending and Receiving Interactions

In many cases a sponsor’ s information system may conform to application roles that it make the
information system both the sender and receiver of the interaction. It may implement this transfer of
information in any manner at all, not necessarily using HL7.

In certain cases a sponsor’ s information system must send an interaction both to itself and to another
application role that is implemented in another information system. In this case it need not use HL7 for
the information transfer to itself, but it must use HL7 interactions for the transfer to the other information
system.

9.2.3 Technical Statements of Conformance Criteria

A technical statement of conformance criterion is a statement that an information system corresponds to
some aspect of the HL7 standard that is different from, and independent of, the functional statement of
conformance criteria that are asserted through application roles. The statement is made in natural
language text. In order to be a technical statement of conformance criterion it must meet as unambiguous
asispossiblein natural language and be testable.

Candidates for technical statement of conformance criteriainclude the Implementable Technology
Specifications and special HL7 protocols such as batch or sequence number.

9.2.3.1 Technical Conformance Criteria with Respect to Vocabularies

The Vocabulary Technical Committee will write one or more of the technical statements of conformance
criteria. They will include these principles:

This system has the ability to produce areport of al local codesin use in a specific implementation.
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This system has the ahility to produce an HL7 message containing a report of al local codesin usein a
specific implementation.

This system has the ability to change the code in use for a concept without invalidating system outputs,
including reports that include times before and after the change.

This system has the ability to replace the code in use for a concept with several that represent subspecies
of the concept without invalidating system outputs, including reports that include times before and after
the change.

9.3 Good Organizational Practices
Statements of good organizational practice will be written as a series of statements about the policies of a

generic user organization. To the maximum extent practical it should be possible to objectively determine
the performance of an organization with respect to the statements.

9.3.1 Good Organizational Practices for Vocabulary

The Vocabulary Technical Committee will write one or more statements of good organizational practice
that embody the following principles.

The organization will use standard codes if they exist. If the concept to be sent exists in the domain
specification for the field, a code from the domain must be sent. In other words, one can not send a local
code for something that exists in the standard domain.

The organization will not use a code from a standard set and give it a new meaning.

Where the organization uses alocal code, it will use one that is consistent with the semantic type of
national codes assigned to the same data field. In other words, if the field is Eye Color with values of blue,
hazel, brown, it would be inappropriate to send a code meaning "Arm". (Note: A violation of this
principle can only be detected by human review.)

Where the organization finds the necessity to use local codes, it will submit them to the HL7 for review
and addition. HL7 will share these proposed concept additions with HL7 vocabulary source providers.

An organization will promptly begin using new codes when it upgrades its systems.
When an organization has submitted a local code requesting the creation of a standard code, and the

responsible standards organization denies the creation of a new standard code, and the denial provides an
alternative method to meet the need, the organization will adopt the aternate method.
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10. Creating Message Specifications

10.1 Introduction

10.1.1 Overview

Previous sections of the MDF have described the analytic steps that prepare a committee to write the actual
message specifications. Here we show how to complete the process, to actually define the structure of HL7
messages. This chapter relies on The HL7 Example Model, which is presented in Figure 10-6, Figure 10-7,
and Exhibits 10-1, 10-2 and 10-3, which are at the end of the chapter.

Figure 10-1 reviews the prior steps and looks ahead. Its upper section depicts the entire process of defining
amessage. Within that section, the light gray background indicates prior steps. The white background
shows the steps described in this section. The lowest section describes what a software system doesin
creating, sending, and receiving messages according to the specifications.

Use Case
Reference Domain Model
Information Information
Model Model Interaction
% 3 Model
Refined
Message Message
Information | Information
Model E:% Model %
Hierarchical f\:/lzr;srzgg
Mes§age | Element
Description ¢ Definition

ITS

Sending a Message Instance

Implementation
Technology

Specifications - -
HL7

HL7

Message Message

Message

Creation Instance Parsing

HL7-Conformant HL7-Conformant
Application Application

Figure 10-1. Crestion of Message Specifications and Messages

In previous steps a committee has built a Use Case Model and a Domain Information Model and reconciled
the Domain Information Model with the Reference Information Model. It has also created a Message
Information Model, which is a subset of the Reference Information Model. In building the Information
Models, the committee has designated certain classes as important, and built state diagrams for those
classes. The committee has a so prepared the Interaction Model, which identifies trigger events, relates
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them to state transitions, and provided identifiers for interactions—the combination of a sending
application role, areceiving application role, and atrigger event.

This chapter describes how a message type will be defined for each of these interactions. The committee
will define the message type in the Hierarchical Message Definitions (HMD). It isthese HMDs that are
the normative expression of the standard.

Each Hierarchical Message Definition defines one or more message types. A message type is arecipe for
creating a message instance. It specifies what data may appear as elements of the message and the order in
which they will appear. Individual instances of a message are validated and decoded by referring to the
definition of the message type. The instances may differ from one to the next because some optional
elements of the message may not be present, or because elements repeat a different number of times, but
each instance will comply with the type definition in the appropriate Hierarchical Message Definition.

Common Message Element Types are acritical part of the methodology. They are used to define message
elements that may be re-used. For example, Common Message Element Types may be used to define the
appropriate manner for identifying a new patient or a current inpatient, or for including a clinical
observation in an administrative message. When the appropriate Technical Committee creates a Common
Message Element Type, it achieves two important goals. It saves considerable work for other committees
reading and understanding the RIM and designing message el ements. Perhaps more importantly, it assures
that message elements are designed by the committees that have the expertise in the appropriate subject
area

In a separate effort, the Control/Query Committee will have defined one or more Implementation
Technology Specifications (ITS). Each ITS describes a different method for packaging the data and sending
it from one application to another.

When a message is actually sent, an HL 7-conformant application extracts data from its database, organizes
it into thelogical structure defined by the Hierarchical Message Definition, and formats it according to the
rules of the ITS. It then transmits the data to another HL7 conformant application, which decodes the
message using the methods of the ITS. The receiver can then apply the logical structure of the Hierarchical
Message Definition to map the data to its database.

Some questions that are frequently asked are, “why do we need to create a Hierarchica Message
Definition? If we aready know the sender, the receiver, the trigger event and the classes, why not just send
the data?’ There are several important answers to this question.

The information model contains a group of classes that frequently are interconnected in more
than one way. For example there may be associations that lead from Patient to Person directly
(thisisthe person who is the patient) and indirectly (this is the person who is the next of kin
of the patient or thisis the person who is the primary physician of the patient.)

The computers must be told which of the objects derived from these classes contain the data to be
sent. Furthermore it must be told how the related objects can be found through the associations
that are defined for the classes.

The same attributes may not be appropriate for different objects derived from the same class.
Although both the patient and the physician associated with aclinical order are people, itis
unlikely that we will send the physician’sreligion, date of birth or sex, each time we process
an order for the patient.

The computers must be told which of the attributes of the objects will be sent.

Associations may be used with different semantic contexts and have different cardinalities.
For example, Figure 10-6 includes the association Person has (0..*) Person_name. The
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hypothetical committee that designed the hypothetical message type in Figure 10-3 has
decided that the information for each individual healthcare practitioner will be sent with
exactly one name, while the information for each patient will have at least one name.

The computers must be told how many objects to send in a manner that is sensitive to the
semantic context.

Finally, to send data over the wire, the computer must organize it sequentially. There are
many different ways to sequence the data from a group of objects interconnected by their
associations. If the sender and the receiver do not agree exactly on the sequence,
communication is frustrated. If one computer sends the information about the attending
physician before that of the primary care physician and the other is expecting the opposite
order, there will be a problem.

The computers must be told the exact sequence in which to send information.

The Hierarchical Message Definition specifies these choices. It defines a single message type that is used
for an interaction without reference to the implementation technology. The Implementation Technology
Specification describes how to combine data with the message type in order to create a message instance.
This means that a message sent in the format of one implementation technology can be easily trandliterated
into the format of another.

The term message is often used to describe either the message type or the message instance. “The A01
message is used to send the information from the patient administration to al ancillary systems when a
patient is admitted.” Or, “this AO2 message didn’'t have a date of birth.” In order to avoid confusion in this
section of the MDF we will refer to the message type as the generic description of a message specified in
the Hierarchical Message Definition, and message instance to speak of a specific message constructed
according to the general definition.

10.1.1.1 Work Products

While developing the Hierarchical Message Definitions the Technical Committee will develop or use the
following work products.

A. TheMessage Information Model (MIM) isan information model that is used by a Technical
Committee to present only the classes, associations, and attributes that are of interest to a pecific set of
message types. Its contents are defined in Chapter 6, Information Moddl.

B. TheRefined Message Information Model (R-MIM) represents the semantic constraints associ ated
with agroup of message types. It is particularly valuable when a message describes distinct views of
objects drawn from the same class. For example, many messages will describe more than one person: the
patient, anext of kin, aguarantor, and some providers. The attributes and, perhaps, the associations that
will be used for each may vary.

The R-MIM isrepresented two ways: the Graphical Refined Message Information Model isa
diagram in the Unified Moddling Language (UML); the Tabular Refined Message Information
Model isatable that contains more details of the specific congraints that are associated with the views.

The Graphica Refined Message Information Model will represent the different views with distinct UML
classicons.

C. TheHierarchical Message Definitions (HMDs) completely define the structure of message types and
the mapping to attributes and associations of objects of the classesin the Message Information Modd. A
Hierarchical Message Definition isatable that is partitioned into four mgjor vertica sections:

The Information Model Mapping (left side). The columns that make up this section
describe classes, attributes, and associations of the Refined Message Information
Modsdl.
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The Message Elements (middle). The columns that are in this section describe the
elements of the message. They are row-wise related to the information model entities
of the Information Model Mapping portion of the HMD.

The General Constraints and Defaults describe limitations on how message elements

may be used when generating any of the message types described in the HMD.

Message Type Structures (right side). The columns that comprise this section are the
same as those in the General Constraints and Defaults section. This set of columnsis
repeated for each message type defined in the HMD. Each message type is linked to
one or more interactions in the interaction model. Row-by-row the structure
definition tells whether to use the corresponding message element. The columns,
when not blank, override the constraint or default specification in the corresponding
column of the General Constraints and Defaults section.

D. Thecommittees may develop and will use Common Message Element Types (CMET). A Common
Message Element Type is agroup of message elements that may be incorporated by referenceinto
Hierarchica Message Definitions or into the definition of other Common Message Element Types. For
example, aCMET has may be defined to describe an accredited physician.

10.1.1.2 Procedures for Building a Hierarchical Message Definition

This section gives a brief
overview of the procedures that a
Technica Committee will use to
specify messages by building
Hierarchica Message Definitions.
Figure 10-2 illustrates the
relationship among the work
products discussed in this chapter.
A Message Information Model
may be the basis for one or more
Refined Message Information
Models. A Refined Message
Information Model may be the
basis for one or more Hierarchical
Message Definitions (or Common
Message Element Types).
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Figure 10-2. Relationship Among Work Products

Figure 10-3 illustrates the relationship between message types, interactions, trigger events, and application
roles. In the hypothetical figure, the message trace diagram at the top represents an excerpt from the HL7
Interaction Model. At the bottom is a figure representing a Hierarchical Message Definition. The trigger
event, “Admit Patient”, is linked to three interactions which the application role Encounter Manager must
initiate (interactions number 3, 4, and 5). Of these, interaction 3 isintended to go from one system taking
on the Encounter Manager application role to another that takes on the same role. Interaction 4 is a message
intended to go to a system taking on the Encounter Tracker role. Interaction 5 isintended to go to a system
taking on the Encounter Archivist role. Interactions 3 and 4 are associated with the identical message type
(C). However, Interaction 5 is associated with a different message type (D). Both message types (C) and

(D) are defined in the same Hierarchical Message Definition.
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Encounter_manager : AR Encounter_tracker : AR Encounter_archivist : AR
Encounter_manager Encounter_tracker Encounter_archivist

J. interaction #1, | |

Trigger Event: . message structure A
Schedule Encounter > |
L interaction #2, l l
Trigger Event: message structure B | |
Delete Scheduled Encounter ° /Ll I
l interaction #3, l l
| message structure C | |
interaction #4, l l
Trigger Event: | Message Structure C | |
Admit Patient |

interaction #5,
message structure D |
1 1
Hierarchichal Message Description
for Trigger Event "Admit Patient”, Sending
Application Role "Encounter Manager
. Message
Information Messag Structures
Model Mapping Element
C D
= T T T i M

Figure 10-3. Message Types, Interactions, Trigger Events, and Application Roles

10.1.2 Introduction to Version 3 Message Instances

This section provides a brief introduction to version 3 messages by way of an example.

In order to create an example we need to assume an Implementation Technology Specification. This section
assumes that the syntax will be XML, and that XML will be used in a certain style. The final
Implementation Technology Specification may differ from that used here, but the example will serveto
introduce some important concepts.

The following XML terms will be used without being defined here. The reader may refer to any of a
multitude of texts for their definition.™*

Document Type Definition (DTD) Element

Attribute Tag

Content Model empty content model
PCDATA NMTOKEN, NMTOKENS
Document type (DOCTY PE)

Notes of the form <!-- 3 --> within the message are keyed to comments in this text that follow the example
in Figure 10-4.

! Bray, Paoli, Sperberg-McQueen, Extensible Markup Language (XML) 1.0, W3C Recommendation 10-Feb-98,
http://www.w3c.org.

2 DuCharme, XML: The Annotated Specification, Prentice Hall, 1998.
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<?xm version="1.0"?>
<! DOCTYPE Pt SYSTEM "adnit exanpl.dtd" [ ]>
<Pt > <l--1-->
<id V="12345" AA="100.12.92.81.5.7" APN="MRN'/> <l-- 2, 3-->
<status V="L" S="HL7003" R="3.0"/> <l-- 2 -->
<i sAr ol eOf Per snAsPt > <l-- 4 5 -->
<adm nvGendr V="M S="HL7001" R="3.0" PN="Male"/> <l-- 4 -->
<brthDttm V="19790924162403- 0800"/ > <l-- 4, 6 -->

<phon> <l-- 4 -->
<_TEL ADR="tel:(358)555-1234" USE="PRN EMR'/> <I—%, 9 -->
</ phon> <l-- 4 -->

<hasSet Pr snNaneFor Pt > <4, 8 -->
<_Pr snNaneFor Pt >
<nne
<G V="Irma" CLAS="R'/>
" Corine" CLAS="R'I/>
="Jongeneel * CLAS="R M'/>

<D v="-"/>
<F V="de Haas" CLAS="R B"/>
</ nme

<purpse V="L" S="HL7005" R="3.0"/>
</ _Pr snNaneFor Pt >
</ Pt PrsnName> <!-- 4 -->
</isArol eCf PersnAsPt> <l-- 2 -->
<hasAprinryProvdrl HCP> <!-- 2 -->
<phon>
<_TEL ADR="tel:(358)555-1234" USE="PRN EMR'/> <!-- 8 -->
<_TEL ADR="tel:(358)555-4321" USE="FAX"'/> <l-- 8 -->
</ phon>
<i sRol eOf Per snAs| HCP>
<hasPr snNameFor | HCP>
<nne
<G V="Bubba" CLAS="R'/>
<G V="Corine" CLAS="R'/>
<F V="Jongeneel " CLAS="R M'/>

<D v="-"/>
<F V="de Haas" CLAS="R B"/>
</ nme

</ hasPr snNanmeFor | HCP>
</'i sRol eOf Per snAs| HCP>
</ hasApri nr yProvdr | HCP>
<i sl nvlvdl nPt Encntr T="PtEncntr"> <l-- 2 -->
<id V="12345A23" AA="100.12.92.81.5.7" APN="EID'/>
<startDttm V="19990924162403- 0800"/ >
<status V="L"/>
<hasAsPart cpnt Set Encntr Pract nr >
<_EncntrPractnr>
<partcptnTyp V="ATT"/>
<i sPart cpnt For | HCP>

<phon>
<_TEL ADR="tel:(358)555-1234" USE="PRN EMR'/>
</ phon>
<hasPr snNaneFor | HCP>
<nne
<G V="Bubba" CLAS="R'[/>
<G V="Corine" CLAS="R'/>
<F V="Jongeneel " CLAS="R M'/>
<D Vv="-"[>
<F V="de Haas" CLAS="R B"/>
</ nme

</ hasPr snNanmeFor | HCP>
</'i sPart cpnt For | HCP>
</ _EncntrPractnr>
<_EncntrPractnr>
<partcptnType V="CONS"/>
<i sPart cpnt For | HCP>
<phon>
<_TEL ADR="tel:(358)555-1234" USE="PRN EMR'/> <l-- 8 -->
</ phon>
<hasPr snNameFor | HCP>
<nne
<G V="Bil |l y-Bob<" CLAS="R'/>
<F V="de Haas" CLAS="R B"/>
</ nne
</ hasPr snNanmeFor | HCP>
</'i sPart cpnt For | HCP>
</ _EncntrPractnr>
</ hasAsPart cpnt Set Encnt r Pract nr >
</islnvlvdlnPtEncntr> <l-- 2 -->
</ Pt> <l--1-->

Figure 10-4. Example Verson 3 message in apossble XML gyle.
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Notes for Figure 10-4.

1

The payload of the message is entirely within the document type, Pt (Patient). In HL7 terms, thisis
the largest message element.

In this example, where many optional parts of the message are not included, the Patient message
element directly contains the following additional message el ements.
Pt (Patient)

id (id)

status (status_cd)

isAroleOfPersnAsPt(Person_as_patient)

hasA primryProvdrIHCP

(has_a primary_provider_Individual _healthcare practitioner)
isinvivdinPtEncntr (is_involved_in_Patient_encounter)

These message elements have short names that are abbreviations for their full names. The full
names seen so far are the names of classes, attributes, or associations of the RIM, or are constructed
by combining the name of an association with the name of the distal class.

The message elements seen so far are represented by XML elements.

Theid field, which is of the instance identifier data type, has three componentsin this example,
value (V), assigning authority (AA), and assigning authority print name (APN). In HL7 terms these
components are also message elements. These message elements are not represented with XML
elements; they are represented with XML attributes.

Within the isAroleOf PersnAsPt (Person_as_patient) message element we see the following
composites, which are also message elements:

admnvGendr (administrative_geneder_cd)

brthDttm (birth_dttm)

phon (phon)

hasSetPrsnNameForPt (has_Set Person_name as_Patient)

Birth_dttm is of datatype TS. Thisis a primitive data type, so there are no subcomponents. Its
valueisin the attribute named V.

Administrative_gender_cd is of type CV. Its subcomponents are shown as XML attributes.

Phonisof type Set(TEL); the data type permits more than one locator for telecommunications
equipment. Sets and lists are usually represented as a message element that contains zero or more
identical message elements of the underlying type (in this case TEL). The message element that
represents the underlying type is always named _ XXX where XXX is the name of the type.

Other examples of collections (sets or lists) include

status  (status_cd), of type Set(CV)
hasSetPrsnNameForPt
(has_Set_Person_name as_Patient), of type Set(Person_name)
etc.
Message elements of type TEL have two components, address, of type URL; and use; of type
set(ST). The representation of this set is optimized in XML: there is no subordinate subelement
name _ST. Instead, the set is represented using the XML NMTOKENS feature.

Altogether, the message is a hierarchy of message elements, each element having a name and type. The
complete hierarchy is

Message element name Message element type
Patient Patient
id instance identifier
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Message element name

Message element type

value ST
assigning authority OID
assigning authority print name ST
status_cd set(CV)
_Ccv Ccv
value ST
coding system ST
coding system version ST
print name (optional message element missing in example) ST
is a role of Person as Patient Person_as Patient
administrative_geneder_cd Ccv
(to conserve space the subcomponents of the CV data type are not | (subcomponents are all of type
repeated, here or for other message elements of type CV) ST)
birth_dttm TS
phon set(TEL)
“TEL TEL
address URI
use Set(ST)
_ST (this HL7 message element type is represented by ST

making the XML attributge for use be of XML attribute
type NMTOKEN)

PtPrsnName (has_Set Person name as Patient)

Set(Person_name)

_PrsnName Person_name
nm PN
(various specialized name parts, such as given and (s1)
family)
purpose cd Ccv
has a primary_provider_Individual_healthcare practitioner Individual_healthcare practitioner
phon set(TEL)
“TEL TEL
(to conserve space the subcomponents of the TEL data type
are not repeated, here or for other message elements of type
TEL)
has Person name as_Individua _healthcare practitioner Person_name
nm PN
(various specialized name parts, such as given and family) (ST)
purpose cd Ccv

is_involved_in_Patient_encounter

Patient_encounter or
Inpatient_encounter

id instance identifier
status_cd set(CV)
_Ccv Ccv
start_dttm TS
has as participant_Set Encounter_practitioner Set(Encounter_practitioner)
_Encounter_practitioner Encounter_practitioner
participation_type cd Ccv
is_participant_for_Individual_healthcare practitioner Individual _healthcare practitioner
phon set(TEL)
“TEL TEL
has Person _name _as Individua healthcare practitioner Person_name
nm PN
(various specialized name parts, such as given and (s1)
family)
purpose cd Ccv

Figure 10-5. Hierarchy of message elementsin the example message.

Note that theis_involved in_Patient_encounter message element is shown as having one of two message
element types. Thisis because the Inpatient_encounter classis a specialization of Patient_encounter. Some
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message instances may transmit information about inpatient encounters, but the particular example shown
here does not. So, in the example, is_involved in_Patient_encounter actually has the type
Patient_encounter.

Based on this example, we observe the following general characteristics of Version 3 messages:

Every part of the message, from the entire message down to the smallest subcomponent of a
subcomponent of adatatype, is a message element.

Every message element has atype.
Every message element that is an attribute of a RIM has atypethat is an HL7 data type.

Every message element that represents a component of an HL7 data type also has a type that
isan HL7 data type.

Every message that represents a class has a data type that is based on that class or a Common
Message Element Type.

Every message that represents an association has a data type that is based on the distal class of
the association or a Common Message Element Type.

Every message element type is one of these four metatypes: primitive, composite, collection,
or choice.

Primitives have no subordinate components.
Composites do have heterogeneous subordinate components, each with its own name.

Caollections have repetitions of a homogeneous message element. The name of the repeating
message element is derived from its type.

The previous statement notwithstanding, the XML representation of messages may not always
create a separate message element for the item which is repeated in a collection. In come
cases it may use the XML NMTOKENS attribute type to achieve the same goal.

10.1.2.1 HL7 Interversion Compatibility

HL7 has historically regarded upward compatibility as a prime requirement. This assures that upgrades to
the protocol may be introduced in a network gradually, node by node, rather than by an abrupt switchover.

The goals for upward compatibility in Version 3 are:

A. HL7 will provide the maximum degree possible of interoperability among systems operating on older
and newer versons of HL7 protocolsin the Versgon 3 family through compatible enhancement.

a) A message type that is modified in a newer version of the protocol must be acceptable to a system
designed for the prior V3 release. However, a system buiilt for the prior release will only extract the
information that was defined for that prior release.

b) A message type created in accordance with an older version of the V3 protocol must be acceptable
to asystem designed for alater V3 release. In some cases, thiswill mean that the system built for the
newer release will not receive certain information fields because they were not a part of the older
verson of the message type in use by a specific sender.
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B. Where compatible enhancement is not possible, HL7 will require evolution in the protocol to happen
gradually, so that users can introduce the change into their networks gradually.

a) Themessages associated with dl interactionsthat are newly defined in aversion of HL7 must not be
sent to areceiver that conformsto the older version.

b) A message type may be declared obsolescent in one release, with a stated aternative message type.
Both the obsolescent message type and its dternative can be used by al systems supporting that
release.

¢) The obsolescent message type may be declared obsolete and dropped when ill another HL7
versonisissued.

d) An obsolescent message type may not be declared obsolete for at least two years from the date of
the version that first declared it obsolescent.

€) Theabove notwithstanding, if a new Implementation Technology Specification (ITS) is introduced,
HL 7 may specify that conformance to the ITS does not require deding with message types that are
obsolescent when the new I TSisintroduced.

C. Tothe maximum degree possible, these redtrictions should not impose limitations on the evolution of the
overd| reference modd.

D. Thereare no restrictions on making changes to the information modd if those changes do not impact the
message types that were described in a prior version of the Standard.

10.2 Work Products

This section will define the Hierarchical Message Definition and the intermediate work products in detail.
Many of the illustrations will be drawn from the HL7 Example Model. Figure 10-6 isits Message
Information Model.

10.2.1 Message Information Model

The Message Information Model (MIM) is an information model as described in Chapter 6. Its contains
classes drawn from the Reference Information Model (RIM). It also contains selected relationships among
classes. The subset of the RIM should be adequate to describe the contents of alogically related group of
message types. Figure 10-6 is an example of aMIM that is used in this chapter as a basis for many other
examples.
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Healthcare_service_provider

specialty_cd : CV

L‘A

Individual_healthcare_practitioner

id: 1l
practitioner_type_cd : CV
residency_field_cd : CV

is_role_of

Stakeholder
addr : AD

id : SET<II>
phon : TEL
type_cd : CV

/\

[

Person

takes_on_role_of

0.1

participates_as | 1..1

is_participant_for | 0..*

Encounter_practitioner

participation_type_cd : CV

1..*| is_associated_with

1..1 | has_as_participant

Patient_encounter

end_dttm : TS

first_similar_illness_dttm : TS
id: 1l

start_dttm : TS

status_cd : CV

encounter_classification_cd : CV

expected_insurance_plan_qty : INT

has_a_primary )

involves

1.1

is_the_primary_provider_for

is_a/role_of
0.1

Patient

LI

0..*

/\

Inpatient_encounter

actual_days_qgty : INT
estimated_days_qty : INT

is_involved_in status_cd : CV

hasl-1

0..* | belongs_to

administrative_gender_cd : CV
birth_dttm : TS
citizenship_country_cd : CV
deceased_dttm : TS
deceased_ind : BL
ethnic_group_cd : CV
marital_status_cd : CV
race_cd : CV
religious_affiliation_cd : CV
very_important_person_cd : CV

Patient_billing_account

account_id : Il

billing_status_cd : CV
patient_financial_class_cd : CV
price_schedule_id : I

of has| 4 1

is_for| g *

Person_name
cd: CV
effective_dt : TS
nm : PN
purpose_cd : CV
termination_dt : TS
type_cd : CV

Figure 10-6. Message Information Mode from the “ Example Modd”

10.2.1.1 Recursion

In certain Message Information Models a relationship exists in which an association leads from a class
directly or indirectly back to that class. Thisis arecursive relationship.

Figure 10-7 is an example of a Refined Message Information Model with recursive relationships. The
association in the lower left corner,

Organization :: is_a subdivision_of (0..1) Organization:: has_as a subdivision (0..*),

creates the possibility that different message instances may contain a different number of message elements
that describe subdivisions of an organization. Depending on how the message is defined it could start with
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the most inclusive location (perhaps a specific practice) and follow theis_a subdivision_of association to a
more inclusive unit (perhaps the department), follow it again to a still more inclusive location (perhaps a
medical center), and follow it again to another more inclusive organizational unit (the health system.)
Another order message may have fewer levels, because it is about an organization that consists entirely of a
single practice. When the committee is designing the message type, there is no way to predict how many
such objects will occur in an instance. Figure 10-8 is snippet of an instance example drawn from Figure
10-7.

Clinical_document_header
Stakeholder

addr : AD
credit_rating_cd : CV
email_address_txt

availability_status_cd : CV
change_reason_cd : CV
completion_status_cd : CV
confidentiality_status_cd : CV

id : SET<TII> content_presentation_cd : CV
phon: TEL document_header_creation_dttm : TS
type_cd : CV

id : 11
last_edit_dttm : TS

is_related_to

Organization

organization_name_type_cd : CV
organization_nm : ST

addr : AD
is_a_subdivision_of |email_address_txt K | ’ . lated t
id - SET<TII> takes _on_role_o 0..* Is_related_to
0..0 |phon: TEL 11 Authentication
type_cd : CV - authentication_dttm : TS
type_cd : CV
0..1
0..* is_source_of
has_as_a_subdivision
created_by 1.1
is_a Healthcare_document_authenticator

0..1

Figure 10-7. Recursion in a Refined Message Information Modd.
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<Heal t hcar e_docunent _aut henti cat or >
<i s_an_Organi zati on>
<or gani zati on_nm V="1I ef t Pi nkycl i nic"/>
<i s_a_subdi vi soon_of _Organi zati on>
<or gani zati on_nm V="I ef t Handcl i ni c"/ >
<i s_a_subdi vi soon_of _Organi zati on>
<or gani zati on_nm V="Ort hopedi cs"/ >
<i s_a_subdi vi soon_of _Organi zati on>
<or gani zati on_nm V="Sur gery"/ >
</is_a_subdi vi soon_of _Organi zati on>
</is_a_subdi vi soon_of _Organi zati on>
</is_a_subdi vi soon_of _Organi zati on>
</is_an_Organi zati on>
</ Heal t hcare_docunent _aut henti cat or >

Figure 10-8. Instance example of recursion.

The technical committee must be aware of special message design considerations for recursive messages.
These are discussed later in this chapter.

Some recursive relationships are represented by loops of associations that go through intervening class.
Figure 10-9 is an example where the loop that creates recursion passes from Master_service through
Master_service_relationship and back to Master_service.

Service_scheduling_request
duration_qty : IVL<TS>
start_dttm : TS

status_cd : CV

0.x requests

1.1 is_requested_by

Master_service

challenge_information_txt : ST
confidentiality_cd : CV

Master_service_relationship

desc : ED 1.1 has_target constraint_txt : ST
portable_device_ind : BL = qt: INT

primary_nm : ST is_target 0.* reflex_testing_trigger_rules_desc : ED
qt: INT " |relationship_type_cd : CV

universal_service_id : Il

*
has_source 0..
is_source 1.1

Figure 10-9. Recursion through an intervening class.

10.2.2 Refined Message Information Model

The Refined Message Information Model (R-MIM) is an intermediate step towards building the
Hierarchical Message Diagram. There are two distinct representations:

graphical, a diagram in the Unified Modeling Language

tabular, a more detailed description.
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10.2.2.1 Graphical Refined Information Model

Figure 10-7 is an example of the graphical format; it corresponds to the Message Information Model in
Figure 10-6. The Person class has been replaced with a pair of classes, Person_as_patient and

Person_as IHCP (individual health care provider). There has been a similar substitution for Person_name.
The newly created classes are called clone classes and the classes that they substitute for are called base
classes.

In this example the Stakeholder classis missing, and the attributes of interest (e.g., phon) have been
included as if they were a part of the Person_as ... classes. Thisis consistent with the specialization
relationship between Stakeholder and Person. This Refined Message Information Model has been
constructed to make it clear that no message formats derived from this Refined Message Information Model
will have an object that represents the Stakeholder class by itself.

Another characteristic of a Refined Message Information Model is that one or afew of the classes can be
assigned specific instance cardinality. This example states that all message formats derived from the
Refined Message Information Model will have a singe patient. Our current software tooling does not call
out class cardinalities on an information model diagram, so we use a comment to represent this fact.

Conceptually, the Refined Message Information Model has yet another difference from the Message
Information Model. It uses the UML concept of navigability to show that some of the associations will only
be traversed in a specific direction. For example, in Figure 10-9, the arrow head at the
Individual_healthcare practitioner end of

Patient has_a primary_provider (0..*) Individual_healthcare_practitioner

indicates that no message will be constructed that starts with a practitioner and selects the patient for which
the practitioner is the primary provider.
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Person_name_for_IHCP
cd:CV
nm: PN
purpose_cd : CV
type_cd : CV
is_for 0.*
has 1.1
Person_as_IHCP
addr : AD
id : SET<II>
phon : TEL
11 takes_on_role_of
0.1 is_role_of

Individual_healthcare_practitioner

id: 1l
practitioner_type_cd : CV
residency_field_cd : CV
specialty_cd : CV

1.1 participates_as

is_participant_for
0..*

Encounter_practitioner

participation_type_cd : CV

One per message
instance

E is_the_primary_provider_for

0.1

Patient_encounter

id: 1l

encounter_classification_cd : CV
end_dttm : TS
expected_insurance_plan_qty : INT
first_similar_illness_dttm : TS

start_dttm : TS
status_cd : CV

Person_name_for_Patient

cd:CV
effective_dt: TS
nm: PN
purpose_cd : CV
termination_dt : TS
type_cd : CV

0..* is_for
has| 1..1

Person_as_Patient

administrative_gender_cd : CV
birth_dttm : TS
citizenship_country_cd : CV
deceased_dttm : TS
deceased_ind : BL
ethnic_group_cd : CV
marital_status_cd : CV
race_cd : CV
religious_affiliation_cd : CV
very_important_person_cd : CV
addr : AD

id : SET<II>

phon : TEL

type_cd : CV

1.1
takes|_on_role_of

is-associated_with

Inpatient_encounter

actual_days_qty : INT
estimated_days_qty : INT

has_a_primary~provider is_a_role_of
*
0.. 0.1
’ Patient
involves 1 =
id: 1l
1 is_involved_in |status_cd : CV/|

1..1 |has

0..* belongs_to

Patient_billing_account

account_id : 1l

billing_status_cd : CV
patient_financial_class_cd : CV
price_schedule_id : 1l

Figure 10-10. Refined Message Information Modd, Graphical Format.

10.2.2.2 Tabular Refined Message Information Model

Exhibit 10-1, at the end of this chapter, is an example of the tabular version of the Refined Message
Information Model shown in. It has two major sections:

The information model section, on the left, lists the information model entities (classes,
associations, and attributes), one per row.

The constraints and defaults section states specific constraints on the information model
entities that will be applied to all message formats that are in Hierarchical Message
Definitions derived from the Refined Message Information Model. Some of the constraints
are aso a part of the Message Information Model, although they may be tightened in the
Refined Message Information Model. Many of the constraints are not UML constructs; they
apply specifically to the HL 7 messages defined based on the Refined Message Information

Moddl.
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Some column headings in the constraints and defaults section contain the number sign. This indicates that
the value for agiven cell can be stated in a separate list of constraints, defaults and comments that
accompanies the Refined Message Information Model and its associated Hierarchical Message Definitions.

The columns that compose these sections are defined below.

10.2.2.2.1 Information Model Section

Row Number. This column is the row number in the spreadsheet that is used to generate the tabular
format. It is useful during discussions about the spreadsheet.

Row type. This column identifies the kind of information model entity that the row represents. The
possible values are:

rmim always the first row of the table, identifies the particular Refined Message
Information Model in the nomenclature of the HL7 Repository

class identifiesa“class’ in the Refined Message Information Model

attr identifies an attribute of the “class’ that is most directly above this row

assoc Identifies an association leading from the class that is most directly above
thisrow

stc subtype constraint: this row corresponds to a subcomponent of the row

above; it would not normally be included in an Refined Message
Information Model, but it is included in order to be able to state a
constraint on the subtype. Thisis explained in 10.2.2.4.

It isnatural to believe that every row identified with assoc has a corresponding assoc row under the row
that represents the distal class of the association. However, thisis not always true. Where the committee
has determined that the association will only be traversed in one direction the corresponding assoc row will
not be present.

Class or Property. This column contains the information model name of the entity that is described by the
row. The term property is used to lump together attributes and associations. Thisis because they will be
treated in avery similar manner in the Hierarchical Message Definition. In an rmim row, this column
contains the identifier of the parent Message Information Model.

Short name. Thisis an abbreviated form of the name of the information model entity that will be used to
tag the corresponding message elements in I TS-specific syntaxes that use tags. In an rmim row, this column
contains the name of the parent Message Information Model.

Inherited from. Thisisthe class where the property (attribute or association) appearsin the Message
Information Model. The column is only filled in when the property appearsin a different classin the
Message Information Model. See 10.2.2.3. In an rmim row, this column contains the name of the Refined
Message Information Model.

Message Element Type. For attributes, thisis the data type of the attribute. For associations, thisisthe
name of the distal class.

10.2.2.2.2 Constraints and Defaults Section
This section contains the following columns.

Cardinality. This column contains the minimum and maximum number of times that the message element
that corresponds to the entity defined by the row can appear in any message instance that is based on this
Refined Message Information Maodel. For classes, this column is frequently left blank. The cardinality of
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most classes can be inferred if the cardinality of some classes are known. Most frequently this column is
used to state that a central, or root class for messages derived from the RIM will be present exactly once, or
at least once. In the example, the Patient and Patient_encounter classes are so designated.

Domain Specification. This column contains a specification of the domain specification for message
elements that contain codes. The syntax of such a specification is defined in Chapter 7.

Coding Strength. This column contains either CWE (coded with exceptions) or CNE (coded, no
exceptions). It is blank in rows that do not describe a message element that contains a code.

Mandatory. This column contains an M (mandatory) or is empty (not mandatory). If arow is described as
mandatory, al message elements that are derived from this information model entity in any message
instance must contain anon-null value, or they must have a default that is not null.

Constraint/Note. This column may contain a number that indicates an item in the associated list of
constraints and defaults. That list item describes a constraint that appliesto all message instances derived
from this Refined Message Information Model. Example might be “at least one instance of this message
element must identify the attending physician” or “this message element is only present when the deceased
status code is present for the class.”

Default VValue. This column may contain a value that the receiver should use when it receives a message
instance that does not have the message element derived from this information model entity. If the column
isleft empty for a specific row, the “ default default” is the simple form of null (NI).

Default Update Mode. This column may contain a value that defined the update mode that will be used for
amessage element when no update mode is explicitly sent in the message. When the column isleft empty
for acell, “default default” update modeisR (replace).

Update mode set. This column may contain alist of values that may be sent in message instancesto alter
the receiver’s processing from the default update mode. If the column is left blank, the only permitted value
isthe default update mode.

The values that can appear are:

R replace
D Delete
| Ignore

K Key, this message element is used as a key to s collection of message
elements

V Verify, this message element must match avalue already in the receiving
systems database in order to process the message

ESA Edit set add, add the message element to the collection of items on the
receiving system that correspond to the message element

ESD Edit set delete, delete the item on the receiving system that corresponds to
this message element

ESC Edit set change, change the item on the receiving system that corresponds
to this message element; do not process if a matching element does not
exist

ESAC  Edit set change, change the item on the receiving system that corresponds

to this message element; if a matching element does not exist, add a new
one created with the values in the message
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Conformance Flag. A cell in this column may contain an R (required) or be empty. Itsinterpretation is
discussed in Chapter 9.

10.2.2.3 Treatment of Inheritance
The Refined Message Information Model has two alternate strategies for dealing with specialization.

10.2.2.3.1 Subsumption of Inherited Properties

When none of the message instances defined on the Refined Message Information Model will include the
genera class without one of its specializations, the attributes and associations of the specialization may be
subsumed into the specializations, and the genera class removed from the R-MIM. Note that in the
example message the Stakeholder class does not appear in the R-MIM. Its properties have been subsumed
into the various clones of Person. Thisis not required.

The rows that represent the subsumed attributes and associations contain the name of the class where they
originated in the Inherited from column of the Tabular Refined Message Information Model.

10.2.2.3.2 Maintaining a Separate Generalization.

When some message instances will contain only an object from the general class, while other instances will
contain an abject from one of its specializations, the generalization and the specializations must be
maintained in the Refined Message Information Model. In this case each specialization must contain all the
subsumed properties of the general class, with the name of the general classin the Inherited From column.

10.2.2.4 Subtype Constraints

Often, atechnical committee will want to state a constraint on one of the components of the data type of an
attribute row in the Refined Message Information Model or the Hierarchical Message Definition. These
message elements are not usually shown in the R-MIM or the HMD, but the committee has the option of
adding one or more stc rows to express the constraints. Each stc row represents a component of the
message element type of whatever in the row above. In the R-MIM, the stc row can only appear below an
attr row or another stc row. The hypothetical example below is a snippet of an R-MIM. The committee has
decided that the default currency for Patient_account.total_adjustment_qty should be US Dollars. To
specify this they add an stc row for the currency_unit component of the MO datatype, and specify its
default value.

row
type msg element name msg element type default
class | Patient_billing_acount -

atr | total_adjustment_gty MO

stc | currency_unit UsD

10.2.3 Hierarchical Message Definition

The Hierarchical Message Definition consists of four major sections:

The Information Model Mapping. The columns that are in this section describe classes and
attributes of the Refined Message Information Model. They are organized in a sequence that
describes a“walk” from class to class of the Refined Message Information Model, where the
choice of the next class is determined by the associations leaving the current class. Thiswalk
is described in 10.3.3.
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The Message Elements. The columns that are in this section describe the message elements.
They are row-wise related to classes and attributes of the information model, as described in
the Information Model mapping section. The message elements compose a hierarchy. This
hierarchy isillustrated by indentation in the column Message Element Name.

General constraints and defaults. The columns that are in this section describe specific
constraints and defaults for the message element defined in the row. The columns are the
same as the corresponding section of the Refined Message Information Model. The valuesin
the columns may be the same or may represent a more restrictive constraint.

Message type definitions (repeating). This section repesats, once for each message type
defined in the Hierarchical Message Definition. The columns that are in this section describe
one or more message types. Each message type is identified with one or more interactionsin
the interaction model. The column headings for each message type are the same as the column
headings for the general constraints. If the cells are left empty, the values will be the same as
in the general constraints section. When filled in, they, may represent more restrictive
constraints, or may indicate that the specific message element is not a part of the specific
message type being defined in the section.

A complete example of a Hierarchical Message Definition drawn from the example model isin Exhibit 10-
2, following this chapter.

10.2.3.1 Information Model Mapping

This section describes an entity in the Refined Message Information Model that is the basis for a message
element. The columns are:

Row Number. Asdefined in 10.2.2.2.1.

Row Type. This column is also asdefined in 10.2.2.2.1. The complete set of row types for the Hierarchical
Message Definition is shown below.

hmd always the first row of the table, identifies the particular Hierarchical

Message Definition in the nomenclature of the HL7 Repository.

class identifies “class’ in the Refined Message Information Model. Thereis
only one class entry in a Hierarchical Message Definition. Thisis the root
class for the message.

assoc Identifies an association leading from the class that is most directly above
thisrow

attr identifies a message element that represents a an attribute of a“class’ in
the Refined Message Information Model

item identifies a message element that represents one of whatever is repeated in
acollection

stc subtype constraint: this row corresponds to a subcomponent of the row

above; it would not normally be included in an HMD, but it isincluded in
order to be able to state a constraint on the subtype. Thisis explained in
10.2.2.4.

Class or Property of Class. Thisrow isas defined in 10.2.2.2.1. A cell in this column is empty for arow
of type item. For the hmd row, this cell is the designation of the Message Information Model in the
nomenclature of the HL7 repository. For an item, the name is empty. For an stc row, the name will be
populated if the subtype corresponds to an entity of the information model. In an hmd row, this column
contains the identifier of the parent Message Information Model.
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Rim Source Class. This column gives the class that is or contains the definition of the information model
entity named in Class or Property of Class. Thisisthe source asit is defined in the Message Information
Model (and hence the Reference Information Model). It may be different than the class associated with the
information model entity in the Refined Message Information Model for several reasons.

The entity may be a property that has been subsumed from a generalization class that is not
itself shown in the Refined Information Model.

The entity may be in aclone class.

For the hmd row, this cell is the name of the Message Information Model in the nomenclature of the HL7
repository.

10.2.3.2 Message Elements Section

This section defines the elements of messages. Its columns are described below:

Message Element Name. Thisis the name of the message element. It is derived from the namein the
information model using row-specific rules:

hmd Thisisthe identifier for the parent Refined Message Information Model

class Thisis the same as the name of the classin the Refined Message
Information Model in the Class or Property of Class column.

attr Thisis the same as the name of the attribute in the Refined Message
Information Model in the Class or Property of Class column. However, if
the item has a maximum cardinality greater than one, the nameis
constructed by prepending Set or List to the name of the attribute and an
item row isincluded immediately underneath.

assoc This name s constructed by combining the name of the association with
the name of the distal class of the association.

item See 10.3.3.2, Collections: Dealing with Cardinalities Greater than One

stc The name of the message element that is the subcomponent described by
this row.

Message Element Short Name. Thisis an abbreviation of the name in the Message Element Name
column. In an hmd row this column contains the repository identifier of the Hierarchical Message
Definition.

In Message Element Type. Every message element type except the one defined in aclass row isa
subelement of alarger composite message element type. This column contains the name of the containing
message element type. In an hmd row this column contains the name of the Hierarchical Message
Definition.

Source Of Message Element Type. This column states the source of the type that isin the Of Message
Element Type column. The possible entries are shown below.

N  New datatype. Thisrow starts the definition of a new message element type.
The subordinate rows beneath it compose the definition of the data type. Each
of these subordinate rows has the name of the message element type being
defined in the In Message Element Type column. That name will be the same
one that isin the Of Message Element Type of this row.
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D  Thismessage element typeisan HL7 data type.
C  Thismessage element type is an HL7 common message element type.

U  This message element type was previoudy defined in thisHMD and is being
reused

R Thisrow represents the recursive reuse of the message element type within
which is appears. See 10.3.3.3.

Of Message Element Type. This column states the type of the message element defined in arow. Short
names are used.

class The cell contains the short name of the class.
attr The cell contains the short name of the data type of the attribute.
assoc This name is the short name of the distal class of the association.

However, if the association has a maximum cardinality greater than one,
the name is preceded by Set< or List< and followed by >. Multiple class
names may appear in this cell, as described in 10.2.3.5.

item See 10.3.3.2, Collections: Dealing with Cardinalities Greater than One

stc The type of the message element that is the subcomponent described by
thisrow. See 10.2.3.6.

10.2.3.3 General Constraints

The column headings of this section are the same as those defined in the Refined Message Information
Model. The values are copied from the Refined Message Information Model or replaced with values that
represent tighter constraints.

10.2.3.4 Message type definitions (multiple right “sides”)

The column headings of the General Constraints section are repeated one or more times. Each such
repetition is associated with the definition of a different message type. The values are either empty or
contain avalue that represents a tighter constraint.

The Mandatory column allows a special value that is not acceptable in the General Constraints Section.
The entry NP (not permitted) means the message element defined by the row isnot included in the
message definition. (By inference, all components of the message element type are similarly forbidden.)

10.2.3.5 Inheritance that Leads to Instance Choices

When there is inheritance in the Message Information Model the technical committee has several choices
for how to treat it.

10.2.3.5.1 No instance-specific choice.

If the committee decides that one of the specializations of a genera class will appear in every message
instance then it will usually eliminate the general class and subsume the properties that will be in the
message to the specialization class of the Refined-MIM. The resulting message element contains the
combination of the properties of the specialization and the subsumed properties of the generalization. This
is exactly consistent with the object-oriented concept of specialization. In the example, this treatment was
used to remove the Stakeholder and Healthcare service provider genera classes from the Refined Message
Information Model and, therefore, the Hierarchical Message Definition.
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10.2.3.5.2 Instance-specific choice.

If the committee decides that different instances can have different specializations, or if some instances can
have the general class without any specializations, the message type contains a choice. In the example,
some instances may carry the object Patient_encounter, while others may carry the object
Inpatient_encounter. This choice is represented in the Hierarchical Message Definition with a special value
in the Of Message Element Type column for the association that |eads to the general class. When thereis
no choice, this column contains the name of the distal class that will appear in the message. When thereisa
choice, the distal class can be different in different instances. In this case, the cell contains alist of the
classes that may appear in instances, separated by the vertical bar (reminiscent of the word “or”). In the
example HMD the contents of this cell for the row that corresponds to the is_involved_in association
contains “PtEnctr | InptEnctr”. When this happens, the “in message element type”’ column contains an
asterisk instead of the name of the message element type.

10.2.3.6 Reused Message Element Types

In Exhibit 10-2 the message element type IHCP is defined by the rows under the row that represents the
association

Patient has_a primary_provider Individual_healthcare practitioner
There is another association that is also represented by a message element of type IHCP,
Encounter_practitioner is_participant_for Individual_healthcare_practitioner.

Rather than repeat the rows under that message element, the technical committee puts an R in the Source of
Message Element column. Thisisillustrated in Exhibit 10-2.

10.2.3.7 Subtype Constraints

At stc row is used in the Hierarchical Message Definition in the same way as was described for the Refined
Message Information Model in 10.2.2.4. It can be used to establish constraints for the components of data
types, common message element types or types that have been defined in the same Hierarchical Message
Definition and are being reused.

10.2.4 Common Message Element Type Definition

Common Message Element Types are represented in aformat that 1ooks like the Information Model
Mapping and Message Element sections of an Hierarchical Message Definition. In fact, they contain
exactly the rows that will appear in the Hierarchical Message Definition to represent the common message
element.
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10.3 Procedures

10.3.1 Create the Message Information Model

Message Information Models are defined in Chapter 6 This section provides supplementary information to
support their creation. Figure 10-6 is an example of aMIM that is used in this chapter as a basis for many
other examples.

In choosing the classes for the MIM the Technical Committee will look ahead to some set of message types
that it will be defining in one or several Hierarchical Message Definitions.

Atitssmallest, aMIM must contain all the classes that will be referred to or serve as a base class or aclone
in asingle Refined Message Information Mod. In turn, the R-MIM must contain all the classes necessary to
build at least one Hierarchical Message Definition. However, there is benefit to constructing a MIM that
covers several sets of related message types. Users of the HL7 specifications will better understand the data
relationships among the messages if they are drawn from a common MIM. On the other hand, the MIM is
less comprehensible if it cannot be displayed on a one or two pages of a document. A good MIM isa
balance between these competing virtues.

It is difficult, however, to know exactly the classes that will be required until the analysis that is part of
subsequent steps has been performed. Technical Committees are encouraged to quickly build a draft MIM
without pondering its contents in great detail. After it has built a number of related Hierarchical Message
Definitions, it should review the MIM and create a publication version that matches the contents of the
Hierarchica Message Definitions.

Indeed, new software tools for defining HL 7 messages may allow some committeesto skip the step of
creating a Message Information Model and build Refined Message Information Models directly from the
Reference Information Model. As afinal step before publication they can prepare Message Information
Models that contain the minimum number of classes, attributes, and associations to document a set of
Hierarchica Message Definitions.

10.3.2 Create the Refined Message Information Model

Inputs: Message Information Model or Reference Information Model, Use Case Model, Interaction Model.
Procedure.

The following discussion uses the example in Message Information Model in Figure 10-6.

10.3.2.1 Select a group of interactions to specify

The Hierarchical Message Definitions that the committee will ultimately create must include, at a
minimum, message types for all of the interactions that are associated with a single sending Application
Role and asingle Trigger Event or receiver responsibility. The Refined Message Information Model isthe
basisfor al the messagesin at least one Hierarchical Message Definition, so it must include the object
views necessary to cover the message types for all the interactions associated with a single trigger event.
The interactions that will be used as an example are shown in Figure 10-11. Interactions numbered three
and four will be associated with message type COOXMMO011, and interaction number five will be
associated with message type COOXMMO013.
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Encounter_manager : AR Encounter_tracker : AR_ | Encounter_archivist : AR,

Encounter_manager Encounter_tracker Encounter_archivist

[ = admit_patient (tid)

o

4: admit_patient (tid)

5: admit_patient (tid)

Figure 10-11. Interactions for the Example HMD

Make an “information shopping list”. The Technical Committee should review the use casesto make an
informal list of the information that must be in the message. Thislist should be built before examining the
Message Information Model to look for the information. If the Technical Committee constructed the
Message Information Model from a close reading of the use cases, then it should review the notes from that
process to build the shopping list. Figure 10-12 is an example of such alist.

The message types will need to contain
encounter information
patient Information
admission information (for inpatient)
billing account information (if available)
information on various physicians, esp. the attending physician.
Figure 10-12. “ Shopping List” of Information for a Hierarchica Message Definition

Thislist is very general and does not use the class names from the Message Information Model. It is built to
prepare for a“walk” from class to class in the Reference Information Model, following its relationships.
What isimportant isthat it list contingencies and pay specia attention to singulars and plurals. An example
of acontingency is “admission information (for inpatient).” An example of plurality is“information on
various physicians.”

10.3.2.2 Find Common Message Elements

It has been observed that afew months in the laboratory can save afew hoursin thelibrary. Similarly, a
Technical Committee can devote whole meetings to debating the nuances of some common areaiin
healthcare or they can adopt common message elements defined by the committees that have stewardship
for the relevant classes. The Technical Committee should review its information shopping list against the
list of available common message elements. Where a common message element is available it will be
identified with a classin the Reference Information Model that isits root class and a message element
name. For example, a common message element might be identified with the class

Individual_healthcare practitioner when used so that the practitioner can be identified by the sender and
receiver using a common identification number.

Where a common message element will be used in creating a Refined Message Information Moddl, it is
inserted where one could otherwise put an object view of the classthat is at its root. The common message
element for Individual_healthcare practitioner might be inserted wherever

Individual_healthcare practitioner would appear. However, the common message element may not always
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appear. For example, the Technical Committee could decide that its needs for referring physicians may not
fit the Individual_healthcare_practitioner common message element, and would then use a different
common message element or simply define one or more specia message elements.

10.3.2.3 Gather Relevant Classes and Connecting Classes and Associations

The technical committee will identify certain classes that contain the information that is on their “shopping
list”. In the final Refined Message Information Model all classes must interconnect. That is to say there
cannot be two classes A and B such that is it not possible to find a path from A to B through asingle
association or through intervening class by associations. In order to include the necessary classes the
committee will frequently have to add classes to complete the paths. Frequently there will be multiple
alternate paths that may be used. The committee selects the correct path based on an understanding of the
definitions of the classes and associations. For example, in the example Message Information Model it is
possible to get from Patient_encounter to Individual_healthcare practitioner by two paths. One path yields
the practitioner who is the primary care practitioner of the patient, even though this practitioner may not
have a direct involvement in the encounter. The other path yields a set of practitioners who do have arole
in the encounter, along with an attribute that describes their role. In this example, the committee decided
that both semantics were required so the intervening class, Encounter_practitioner was chosen, but the
has a primary_provider association was also included.

10.3.2.4 Create Clone Classes

Based on the shopping list the technical committee may observe that the same classis used in two different
semantic contexts. For example the Person class is used to describe a person who is a patient and also to
describe people who are individual healthcare practitioners. Where the information that will be sent is
different for the semantic contexts, the technical committee should replace the base class with two or more
clone classes, named to show the semantic distinction.

10.3.2.5 Drop Unneeded General Classes

In cases where a general class will never be created in a message instance without one of its specialization,
the committee should usually drop the general class subsume its attributes and associations into the one or
more of the specializations. Thisis always permitted for abstract classes, but it can also be true for
instantiable classes, if the semantics of the message instances do not support the general class standing
alone. If the trigger events chosen for a set of messages only referred to inpatient encounters, the technical
committee could alter our example to drop Patient_encounter and subsume its attributes and associations
into Inpatient_encounter.

This subsumption is permitted, but not required. Its value isto ssimplify the information model.

10.3.2.6 Identify One-Way Associations

Whereit is clear that an association will only be used in one direction, the technical committee may
designate this. The Graphical Refined Message Information Model shows this with the arrow that on the
association line that represents icons. For example, in Figure 10-9 the association

Patient has_a primary_provider Individual_healthcare practitioner
is navigable from Patient to Individual_healthcare practitioner, but not in the reverse direction.
The Tabular Refined Message Information Model represents this by including the association under the
class from which navigation is permitted, but removing it from the class from which navigation is not

permitted.

Technical committees recognize one-way associations by an understanding of the use cases, interactions,
and semantics. For example the navigability restriction on
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Patient has_a primary_provider Individual_healthcare practitioner

corresponds to the notion that the message is about the characteristics of a patient, rather than about the
patients for which a practitioner is the primary provider. This information is very useful when constructing
the Hierarchical Message Definition.

10.3.2.7 Assign Constraints and Defaults

Based on the use cases and interactions, the committee may reduce cardinalities, establish arestrictive
domain or coding strength for coded values, establish a default value or describe the update paradigm.
Some examples of constraints in the sample R-MIM include tightening the Patient :: is_involved in ::
Patient_encounter association to 1..1, requiring that there be at least one instance of Encounter_practitioner
with the value for an attending physician in participation_type cd and stating that an individual healthcare
practitioner will only have one name in the message.

When the committee does this in the Refined Message Information Model it is giving the users guidance
that all the message derived from the R-MIM will be consistent with these constraints.

10.3.3 Build the Hierarchical Message Definition

To build the HMD, the technical committee copies classes from the Refined Message Information Model to
the HMD in a certain order. The order defines a hierarchy of message elements. The first class copied
appears at the top of the HMD. It defines the root message element, which contains all the subordinate
message elements. The second class is chosen by traversing an association from the first, and the next by
traversing an association from the second, etc.

Once the committee has defined all the message elements, it defines actual message formats by adding
additional congtraints, if any, to the multiple right sides of the Hierarchical Message Definition.

10.3.3.1 The Graph Walk

This section defines the process of traversing classes in the Refined Message Information Model to add
rows to the Hierarchical Message Definition

10.3.3.1.1 Choose the Root Class

Theroot class for the message is the subject class for the relevant use cases, or another class that has a
mandatory relationship to the root classin the direction from the subject classto the root class. In other
words, if an instance of the subject classisin the message, the relationships indicate that there must be an
instance of the root class.

Among all those classes that are related to the subject class in this manner, the root class should have the
lowest cardinality. Where several classes meet the requirements, messages designed using any of them as
the root will transmit the same information.

Very frequently, the root classis Patient.

10.3.3.1.2 Build the Hierarchical Message Definition

This part of building an HMD isreally a pair of steps based on the “currently selected class.” Initially, the
root class is selected. The steps are:

Step 1: Copy aclass from the Refined Message Information Model to the Hierarchical Message
Definition.

Step 2: Select another class that is related to the currently selected class through a relationship.
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Asthe Technical Committee repeats these steps, it will “walk” from class to class of the Refined Message
Information Model, making its steps along the lines that represent associations. In order to keep its bearings
it will maintain alist of the classes that have been selected. Asit takes a step to anew classit will add the
class name to the list. At certain times, as instructed in the steps below, it will remove the most recent item
onthelist. Thiskind of list is often called aLIFO list (for an accounting method for dealing with inventory,
last-in, first-out.) It is aso called a pushdown stack, a metaphoric reference to the spring-loaded plate
carriers used in institutional dining halls, where the new plates added to the top of the stack push down the
earlier plates, so the newest plate is taken off the stack first.

Step 1: Copy aclassto the HMD and the LIFO.

A. Copy the class to the HMD. Include al atributes and associations that will or may appear in the
message. Conventionadly, attributes should be placed before the associations, but this is not a
requirement.

B. Placethe sdected class on thetop of the LIFO ligt.

Step 2: Find the next class.

The following rules provide guidance regarding the choice of the association to use to step from the current
classto the next in the “walk.” Once an association has been used to step from the current class to a new
class, do not re-use it unless the current class itself has been reached again by a different association. All
selections of associations must be consistent with the intended semantics of the message. Thisisan
important judgment that is made using domain experience and common sense.

The following rules must be applied in the order they are listed. As soon one of them is reached that is
applicable, select the class it specifies and return to step 1, above.

A. Gen-to-Spec. If the current class is a generdization, and if it a least one of its specidizations contains
information that will be in the message format, or is on a path of associations toward a class that contains
such information, then choose the specidized class.

B. Intimate Mandatory, Singular. If a (1,1) association from the current class is navigable to a class that
seemsto add information about the current class, then useit next.

Other Mandatory, Singular. Pick any (1,1) association that is navigable to needed information.
Singular. Pick any navigable association that is (0,1) and leads to needed information.
Other. Pick any navigable association that |eads to needed information.

mmo o0

None. If none of the above rules apply, cross the current class off the LIFO list. Take the prior classon
the LIFO as the “current” class and immediately repeat steps A-G. If you have crossed the last class of
the LIFO ligt, you have finished the process of selecting the classes and associations for the Hierarchical
Message Definition.

The sequence of Rules (C) — (F) leads to message types that seem more coherent to people. If there is doubt
or disagreement about which association to pick based on this rule, the committee may ignore rules (C) —
(F) completely and pick any association. The message will have the same information content.

10.3.3.2 Collections: Dealing with Cardinalities Greater than One

When associations have cardinalities greater than one, and when the committee does not constrain the
association cardinality to one in the Refined Message Information Model or the Hierarchical Message
Definition, the message element that represents the association isa set or alist. In our example, the
association Patient_encounter :: has as participant (1..*) Encounter_practitioner represents a set of
Encounter_practitioner objects. In the HMD we create two distinct message elements. One of them is
singular and represents the set as an entity. It contains a second message element that represents that which
may be repeated in the set. The table below is a snippet of an HMD that shows this technique:
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the type of the set is* Set < the-type-of-the-repeated-item>"

if the collection is alist than the type of the list is “List < the-type-of-the-repeated-item>"

the newly created row has the row type item

the message element has a name that is constructed by prepending an underling character on
the name of the message element type of the row.

source of
msg
row in msg element
type msg element name element type type of msg element type
assoc | js jnvolved in Patient_encounter | Patient New type | Patient_encounter
attr encounter_classification_cd Patient_encounter Datatype |CV
assoc has as participant_ Patient_encounter New Type | Set <Encounter_
Encounter_practitioner practitioner>
item _Encounter_practitioner | Set <Encounter_ New type | Encounter_
practitioner> practitioner
attr participation_type cd | Encounter Datatype |CV
practitioner

10.3.3.3 Recursion

In step 2, above, the committee may return to a class that has been visited before, and want the system that
creates a message instance to loop back adding message elements to the message. For example, in the
example in Figure 10-7, the committee may want to permit messages that repeat the organization class an
arbitrary number of timesin order to describe the organizational hierarchy of the healthcare document
authenticator.

When this happens the committee will, at step 2, follow theis_a subdivision_of association and would,
according to the rules, place another copy of Organization on the LIFO.

The HMD so constructed might have the message el ements shown below. (For clarity, the example has
only afew attributes.) The specia value R in source of message element type indicates that the definition
isreused recursively. Rows that close the loop to create recursion should contain a constraint or comment
that describes a stopping rule for building message instances. In some cases the committee may decide that
thisisimplementation-specific. In this case the comment should identify the need to identify a stopping
rule during implementation.

source of
msg
row in msg element
type msg element name element type type of msg element type
class | Clinical_document_header Message New type | Clinical_document_
header

atr availability_status cd Clinical_document__ Datatype |CV

header
assoc is related to Authentication |Clinical_document_ New type | Authentication

header
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source of
msg

row in msg element
type msg element name element type type of msg element type
atr authentication_dttm Authentication Datatype | TS

assoc is source of Hedthcare Authentication New type | Healthcare_document

Document_authenticator _authenticator
assoc is_a Organization Healthcare_Document New type | Organization
_authenticator

atr organization_nm | Organization Datatype | ST

atr addr Organization Datatype | ADDR

assoc is a subdivision_of Organization Recursion | Organization

_Organization

10.3.3.4 Avoiding Name Collisions

No two components of the same message element type may have the same short name.

10.3.3.5 Finalize the Message Information Model

It is possible that the committee added classes that were not originally in the Message Information Model

or found that some classes were not required. It should modify the Message Information Model so that it at
least includes all the classes that were used in building the Hierarchical Message Definition. The committee
may leave extra classesin if they are used in other Hierarchical Message Definitions drawn from the same
Message Information Model.

10.3.4 Creating the Common Message Element Type

A technical committee creates Common Message Element Types using a process that is very similar to that
for creating a Hierarchical Message Definition. This section describes the process placing emphasis on the
differences.

10.3.4.1 Determining the Requirements

The analytic process for creating a Common Message Element Definition is virtually identical to that for
creating a Hierarchical Message Definition. The committee should identify the following:

aname that uniquely identifies the CMET

aroot class

the requirements for related information and the scenarios under which the types are used
the states of the root class that are anticipated in the definition of the types

The committee will create a Message Information Model for one CMET or for arelated set of CMETS.

10.3.4.2 Building the CMET

The committee builds the message Common Message Element Type Definition following the same steps
used to create a Hierarchical Message Definition. It creates a Refined Message Information Model and then
performs atree walk to create Common Message Element Type Definition.
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10.4 Discussion and Helpful Hints

10.4.1 Representing Associations by Containment: Pseudo-hierarchies

Some committee members are uncomfortable with the appearance that message elements contain
subordinate message elements. At first it seems a bit odd to say that the Patient contains the
Patient_encounter, which contains some Encounter_practitioners, which contain some
Individual_healthcare practitioners, etc. Indeed, the metaphor leads to a seeming paradox when two
different Encounter_practitioners contain the same Individual _healthcare practitioner. The advantage of
this approach isthat it makes the hierarchy of the message clear.

This approach is supported by our method for naming the message elements that correspond to
associations: the association name followed by the name of the distal class. This method treats the message
elements that correspond to associations in a manner that is very similar to the message elements that
correspond to attributes of the RIM. For example the Patient_encounter message element has two message
elements as components (among others):

end_dttm is amessage element of type TS

has_as_participant_Encounter_practitioner is a message element of type
Encounter_practitioner.

One of these “variables’ contains a time stamp and the other contains an encounter_practitioner.

This uniform treatment of RIM attributes and associations is the justification for referring to them together
as properties of the class.

The ITS must define how to deal with the seeming paradox of an object appearing at two placesin the
message instance. Thiswould occur in our example if the same physician were the attending physician and
the admitting physician, or the attending physician and the primary care provider.

The ITS specifications may call for replication, so that the data that describes the object appears at both
places in the message. It may also call for away to represent the second occurrence of the same object asa
“stub” that contains only enough information to point to the first occurrence, where the data actually
resides. Indeed, an ITS may offer both techniques. This implementation technique is hidden from those
who design HMDs. The do not specify which technique to use. From a naive examination of the HMD it
would appear that the information is always replicated.

Because the hierarchy of our message permits the same object to appear at more than one node of the
hierarchy, we can think of our messages as being “pseudo-hierarchies’.

10.5 Ciriteria for Evaluation of Work Products

This section contains criteria for use in quality reviews of work products. No criterion is an absolute,
although some are more broadly applicable than others.

10.5.1 Refined Message Information Model

Some criteria that will be used in evaluating a Refined Message Information Model are listed below.

1. All classes, attributes and associations are represented in the Reference Information Model.
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2. All clone classes are identified with a name extends the name of a base class and describes the
semantic distinction.

3. Thecardinality of all associationsis the same as or more restrictive than that in the Message
Information Model.

4. At least one class has an absolute cardinality, with a minimum cardinality greater than zero.

Associations that are only used in one direction are labeled as such in the graphical representation. In
the tabular representation, half-associations that are never used are omitted.

10.5.2 Hierarchical Message Definition

1. All message element types are based on entities of the Refined Message Information Model, Common
Message Element Types or data types.

2. All associations are based on associations in the Refined Message Information Model

3. All constraints on message elements are the same as, or more restrictive than, the corresponding
constraints in the source of the message element (i.e., the Refined Message Information Moddl, a
Common Message Element Type Definition, or a data type definition.)

4. The Hierarchical Message Definition includes, at a minimum, all messages sent from asingle
application role to all receiving roles for asingle trigger event. Where practical it includes all messages
for all trigger events based on state changes in the same subject class for al receiving roles.

5. No two components of a message element may have the same short name.
All coded values have a stated domain.

7. Message elements that represent significant objects contains a state attribute (status_cd) and an
instance identifier. (“Significant” is a subjective term; it implies that the sending and receiving systems
maintain keys to identify instances of the objects.)

8. All rowsthat close arecursion loop are labeled as recursive in the source of message element type

column. Thisincludes, but is not limited to, rows that have the same value for the in message element
type and of message element type columns.

9. Rowsthat areidentifies as closing arecursion loop contain a constraint or comment (a) defines a
stopping rule for recursion, or (b) indicates that the stopping rule must be determined at
implementation time.

10. All references to sources of message element types are valid.
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4 class |Patient_encounter PtEncntr 0.1
s attr |id id 1l 1.1 M R
6 attr |status cd status cv 1.* <@state> CNE M R
7| attr |encounter_classification_cd classfen cv 0.1 CNE
8| attr [start_dttm startDttm TS 0.1
9 attr |end_dttm endDttm TS 0.1
10 attr |expected insurance plan_qty expetdlnsrncePlanQty INT 0.1
11 attr  |first_similar_illness_dttm firstSimirllInssDttm TS 0.1
12| assoc |has_as_participant :?sAsPartcpntEncmrPract Encounter_practitioner 1.*
13| assoc |generalizes Inpatient_encounter 1.1
14| assoc [involves invlvesPt Patient 1.1
15| class |Inpatient_encounter InptEncntr 0.1
16 attr |id id Patient_encounter 1 1.1 M R
17 attr  |status cd status Patient_encounter cv 1.* <@state> CNE M R
18 attr |encounter_classification_cd classfen Patient_encounter cv 0.1 CNE
19 attr |end_dttm endDttm Patient_encounter TS 0.1
20 attr |expected_insurance plan_qty expctdlnsrncePlanQty Patient_encounter INT 0.1
21 attr  |first_similar_illness_dttm firstSimirllInssDttm Patient_encounter TS 0.1
22 attr  |start_dttm startDttm Patient_encounter TS 0.1
23 attr |actual_days_qty actual DaysQty INT 0.1
24, attr |estimated_days qty estmtdDaysQty INT 0.1
25 assoc |specializes Patient_encounter 1.1
26| class |Encounter_practitioner EncntrPractnr 0.1
27, attr | participation_type_cd partcptnType cv 0.1 CNE M 1 R
28 assoc |is_associated_with isAssctdwithPtEncntr Patient_encounter 1.1
29 assoc |is_participant_for isPartcpntForlIHCP Individual_healthcare_practitioner 1.1
s0| dass ;r:dividual_healthcare_practition IHCP 01
31 attr |id id 1l 1.1 M R
32, attr |specialty_cd speclty gearalthcare_semcej rovi cv 0.1 CNE
33 attr |practitioner_type_cd type cv 0.1 CNE
34, attr |residency_field_cd resdncyField cv 0.1 CNE
35 assoc |participates_as partcpesAsEncntrPractnr Encounter_practitioner 0.*
36 assoc |is_role_of isRoleOfPersnsIHCP Person_as_IHCP 1.1
37| class |Person_as_IHCP IHCPpersn 0.1
38| attr [|addr addr Stakeholder AD 0.1
39 attr |id id Stakeholder SET<II> 0.1
40| attr |phon phon Stakeholder TEL 0.1
41| assoc |has hasPrsnName Person_name_for_IHCP 1
42 class |Person_name_for_IHCP PrsnNameForIHCP i M R
43 attr |cd cd cv 0.1 CNE
44| attr  |nm nm PN 0.1
45| attr | purpose_cd purpse cv 0.1 CNE
46| attr |type_cd type cv 0.1 CNE
47| class |Patient Pt 0.1
48 attr |id id Set<lII> 0.* M R
49| attr |status cd status Set<CV> 1.* M R
50 assoc |has_a_primary_provider hasAprimryProvdrIHCP Individual_healthcare_practitioner 0.1
51 assoc |is_a_role_of isAroleOfPrsn Person_as_Patient 1.1
52/ assoc |has hasPtBillngAccnt SetList<Patient_billing_account> 0.*
53 assoc |is_involved_in isinvivdInPtEncntr Patient_encounter 1
54 class |Person_as_Patient PtPrsn 0.1
55 attr |addr addr Stakeholder AD 0.1
56 attr [id id Stakeholder SET<II> 0.1
57, attr |phon phon Stakeholder TEL 0.1
58| attr |type_cd type Stakeholder cv 0.1 CNE
59 attr |administrative_gender_cd adminvGendr cv 0.1 CNE
60 attr |birth_dttm birthDttm TS 0.1
61 attr |citizenship_country_cd citznshpCountry cv 0.1 CNE
62 attr |deceased_ditm decsdDttm TS 0.1
63 attr |deceased ind decsdind BL 0.1
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64 attr |ethnic_group_cd ethncGroup cv 0.1 CNE
6 attr |marita_status cd martlStatus cv 0.1 CNE
66 attr |race cd race cv 0.1 CNE
67 attr |religious effiliation cd relgsAfflitn cv 0.1 CNE
atr |very_important_person cd verylmprtnt cv 0.1 CNE
69 asc |has hasPrsnName Person_name_for_Patient 0.*

70 class |Person_name_for_Patient PrsnNameForPt 0.1

71 atr |od o v 0.1 CNE
72 attr |effective dt effctvDt TS 0.1

73 atr [nm nm PN 0.1

74 attr |purpose_cd purpse cv 0.1 CNE
75 attr |termination dt termntnDt TS 0.1

76 attr |type od type cv 0.1 CNE
77 class |Patient_billing_account PtBillngAccnt 0.1

78 attr |account id id 1] 1.1 M R
79 attr |billing_status cd status cv 0.1 CNE
80 attr |patient financia_class cd finclClass v 0.1 CNE
8l attr |price schedule id priceSchedld Il 0.1
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16| attr Jreligious affiliation_cd Person religious_affiliation_cd relgsAffltn PersnAsPt D cv 0.1 CNE
17| atr Jvery important_person cd |Person very_important_person_cd verylmprtntPrsn | PersnAsPt D cv 0.1 CNE
18 attr Jaddr Stakeholder addr addr PersnAsPt D AD
19 attr fid Stakeholder id id PersnAsPt D SET <II>
20 atr fphon Stakeholder phon phon PersnAsPt D TEL
21 atr ftype od Stakeholder type cd type PersnAsPt D cv 0.1 CNE
. hasSetPrsnNamefo| Set %
22| assoc fhas Person has_Set_Person_name for_Patient Pt PersnAsPt N | <PremNameForPe 0..
Set
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> D
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. N , Set R
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35 attr fprice schedule id Patient_billing_account price_schedule_id priceSchedid PtBilingAccnt D Il 0.1
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36| = - - 0.1
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Hedlthcare service .
39| attr iti = 0.1 CNE
r | practitioner_type cd provider practitioner_type_cd type IHCP D cv
Hedlthcare service . X
40 at 1 i = 0.1 CNE
r Jresidency_field cd  provider resdency_field_cd resdncyFid IHCP D cv
. Hedlthcare service . isRoleOf
41) asoc [is role of  provider is role of Personas IHCP ParsnASHCP IHCP N PersnASHCP | 1.1
42| atr Jaddr Stakeholder addr addr PersnASHCP D AD
43 atr fid Stakeholder id id PersnASHCP D SET <II>
2] atr |phon Stakeholder phon phon PesnASHCP | D TEL
45 atr Jtype od Stakeholder type od type PasnASHCP | D oV 0.1 CNE
hasPrsnName
46| asxoc fhas Person has_Person_name _for_IHCP ForlHCP PersnASIHCP N PrsnNameForlHCP| 1
PrsnNamefFor
47 atr Jcd Person_name od od IHCP D cv CWE
48 atr [effective dt Person_name effective dt effctvDt :::E';‘ D TS 0.1
PrsnNamefFor
49 atr fnm Person_name nm nm IHCP D PN
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RsNameFor
o atr
m Pason reme m m P D AN
5 atr fpupose od Pasn neme pupoe od pupse HCP D v 0.1 ONE
51| atr fteminetion ot Pasn neme temingtion dt tamminDt HCP D TS 0.1
52 atr ftype od Pasn neme type od type P D v 0.1 ONE
53 asoefis invalved_in Petient is involved in_Patient_encounter idrvivdinPENrr | P l 1
= - = ik N | InpEnair
54 atr Jencounter_dassfication od | Petient_encounter encounter_dassification od dasfon * D (oY 0.1 ONE
5 atr |end cim Pdiet_encounter end dim endDtm * D TS 0.1
5 atr yEJ e insurence plan of Patient_encounter expedted insrance plan oty Qy @ * D INT 0.1
51 atr [fird dmilar_illness ditm | Petient_encounter first_smilar_illness dttm I:SISn’irIII * D TS 0.1
5 at |id Pdtient_encounter id id * D I 11 M
5 at |gat dim Pdient_encounter dat ditm datDttm * D IS 0.1
6 atr |daus od Petiert_encounter gaus od daus * D o 11 ONE| M
- . hes as patidpant_Sat Encounter_pradtitio| hesAsPartopntSaE S
6l X Lt * *
a0c |hes as patidpant Patient_encounter e o N | < 1.
) ) S
& item Pdient_encounter _BEnorPradr _BEnorPradr 4 D EncntrPrectr 1
atr | paticipetion type od Encounter_pradiiioner patidpetion type od patopnType EncnirPractr D (oY 0.1 ONE 1
. . » is partidpent_for_Individual_hedlthcar |.
& L Tor_|! LT
a0 |is partidpent_for Encounter_pradtitioner e prectifioner idPartopntFor HOP | EncritrPractnr U HCP 1.1
& atr |acud_days oy Inpatient_encounter adud_days dy adudDayQy | InpEnontr D INT 0.1
65 atr |esimeted days oty Inpatient_encounter estimated days oty emDayy  |InpEnontr D INT 0.1
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Exhibit 10-3

1 at least one of the instances must identify the attending physician
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11. Developing HL7 Models using UML and Rational Rose

11.1 Introduction

HL7 has provided a variety of tools for modelers to use in capturing and recording the models required by
the HL7 Version 3 Message Development Framework (MDF). This chapter guides the HL7 modeler in the
use of Rose-98 from Rational Software to record and document several of the models and it introduces the
use of RoseTree Il for developing the Hierarchical Message Description.

The HL7 Version 3 methodology follows the Unified Modeling Language (UML) specification very
closely. Although Rose is intended to be fully UML compliant, not all of the model elements specified in
the MDF can be directly captured in Rose. Similarly, not all of the modeling capabilities of Rose are used
in developing HL7 models. This chapter addresses these differences.

Rose provides source information for the Use Case, Information and Interaction Models. The
documentation and maintenance of distinct versions of the HL7 Reference Information Model, and the
development of message design specifications are both integrally dependent upon a model repository,
which isan SQL database maintained in Access. A family of tools, including RoseTree, alows for
capturing models in the repository, provides access to the repository and assists the user in defining
message design specifications.

In order to provide for version control and the management of all of the MDF model information, the
contents of the Rose models have been extended using data fields captured as "properties’ added to the
Rose elements. On an element-by-element basis, this chapter defines each such property, its name and
intended use.

11.2 Model terminology, properties, descriptions and stereotypes

11.2.1 Preparing Rose for properties and stereotypes

As discussed in the following paragraphs, HL7 has defined a number of additional properties and
stereotypes for elements of Rose models. In order to use these properties and stereotypes, files that define
these must be placed in a place where Rose can use them. Thefiles are distributed in a zipped archive
named HL7_Rose additions.ZIP. This package contains three files. The installation and use of these files
isasfollows:

11.2.1.1 hI7RIM.pty (Property file)

This file contains the definition of propertiesthat HL7 has added to Rose. Thisfileis only needed when
the modeler wishes to create a new model that uses the HL7 properties. In that case, first place thefile
hlI7RIM.pty in the same directory that holds "Rose.exe.” Thisisusually found in your "Program Files"
directory under sub-directories "\Rational\Rational Rose 98". With thefile in place, create a new model
(Menu - File:New). Then select (Menu - Tools:Model Properties:Update...) and select the hI 7RIM.pty file
from the dialog box that appears. Thiswill add the HL7 properties tabs. The addition can be verified by
reviewing the options (Menu - Tools.Options...), in which case there should be an HL7 "tab" on the dialog.

11.2.1.2 HL7_stereo_icons.bmp (Stereotype icons)

Thisfile contains the icons for displaying HL 7 stereotypes in the Rose browser. Place thisfile in the same
directory as Rose.exe

! The HL7 toolsmith plans a somewhat simpler approach to accomplishing this task and the task of adding
stereotypes (below). Until that happens, this method must suffice.
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11.2.1.3 HL7_DefaultStereotypes.ini (Stereotype definitions)

Thisfileis areplacement for the file "DefaultStereotypes.ini” that is part of the Rose98 installation
package. It contains definitions for the HL7 stereotypes. Toinstall, thisfile, first find the file
"DefaultStereotypes.ini” in the directory that contains "Rose.exe.” Rename thisfile
"DefaultStereotypes.bak™ to be certain that you can restore it, should that ever be desired. renamethefile
"HL7_DefaultStereotypes.ini” to "DefaultStereotypes.ini,” and place it in the same directory that holds
"Rose.exe.” Close Rosg, if it isan open application. The new stereotypes will be available the next time
you start Rose.?

11.2.2 Package vs. Category

Rose uses the terms "Package” and "Category" somewhat interchangeably. According to the Rose help
file, a package "consists of a specification module and an implementation module” and appears on a
component diagram. Rose also says that a category "allows you to define and manipulate logical
collections of classes." Thus, category isthe term that HL7 wishesto use. Note, however, that in order to
create anew category in Rose, one must click on the "package" symbol on the tool-bar, or select
"New:Package: from the right-click menu
in the browser.

% Clazs Specification for Patient_encounter T
. = ] 11.2.3 The use of added HL7
General I Dretail | Dperations | Attributes | properties to Captu re meta-data
Felations I Components I Mested I Files HL?
Set: | v| Edit Set... | In order to meet its modeling needs, HL7
Model Properties requires additional information fo_r many
of the model elements. HL7 providesa
* | MHame | Walue | Source |
|25 ubjectClass Falze Drefaul property Set for the mo_del that S_erves to
Chatedtribute Diefault capture this additional information asHL7
ApplicationFalelD Crafault properties defined in the specification of
zhlD 7403 Ovwerride each modd dement.
Figure 1 is an example of a specification
dialog from Rose that shows a "tab" titled
"HL7," and an example of a set of
properties for a particular class recorded
therein. Not al of the properties for this
class have been set. Those properties that
have been set are labeled as "Override,"
Hveride | (et | fEwvEr | ang rgg?etdhachefavel?Ot areshownin gray
= = = an "Default."
ok, I Cancel | Spply | Browise » | Help | A complete listing of the properties

defined for use by HL7 modelersis
included in Table 11-1. This chapter
discusses each property as part of the
discussion of the element to which the
property applies later in this documents.

Figure 11-1. Example of HL7 propertiesfor aRose class.

The full set of properties may also be
viewed in Rose by selecting (Menu - Tools:Options...) and then selecting the HL7 tab. The Typefield (see
Figure 11-3) selects the model element, and the box below that field will list each of the applicable
properties.

2|f your copy of Rose already contains additional stereotypes that you wish to retain, contact the HL7
toolsmith for an alternate method of accomplishing this installation.

11-2



11.2.3.1 Loading properties in Rose

HL7 generates and distributes most of the models an HL7 modeler will require. These models have the
propertiesincluded. To add HL7 properties to a"new" model, you must have a copy of the file hI 7RIM .pty
on your system, as described above. Create a new model (Menu - File:New). Then select (Menu -
Tools:Model Properties:Update...) and select the hI7RIM .pty file from the dialog box that appears. This
will add the HL7 property tabs to specification dialogs. The addition can be verified by reviewing the
options (Menu - Tools:Options...).

11.2.3.2 Generic zhxID property for capturing model history.

Every element of an HL7 model includes a property zhxID. This property isaunique identifier (GUID)
used to track the version history of each element of the model. The repository tools assign the GUID
values. Modelers should never change these values or assign new ones, but they may copy them to a new
model element to indicate that the new element's derives from the element whose GUID is copied.

11.2.4 Capturing rationale. Issues and references in descriptions

HL7 uses specia paragraphs in the description of each element to capture comments about the rationale for
modeling, any open issues, and references to external source documents. These paragraphs appear as the
closing paragraph(s) of the element description or documentation. The specia paragraphs begin with a
reserved phrase that servesto identify them. The reserved phrases - "Openlssue:" "Rationale:" and
"ExtRef:" - must not be used to start paragraphs in the body of the description. The use of these special

paragraphsis:

Rationale: This allows the modeler to document the rationale or justification for the specification of a
particular element. It may occupy one or more paragraphs, but only one modeling rationale component
should appear for any given model element. The first paragraph of the rationale should begin "Rationae:"
The rationa ends when another reserved-phrase paragraph occurs, or when the documentation field ends,
whichever comesfirst.

Openlssue: Thisalows the modeler to identify and discuss any open issues that remain to be resolved
with respect to the model element. It may occupy one or more paragraphs, and there may be multiple open
issues for amodel element. The first paragraph of each open issue should begin with "Openlssue:” The
open issue ends when another reserved-phrase paragraph occurs, or when the documentation field ends,
whichever comesfirst.

ExtRef: This paragraph allows the modeler to identify an external document that contains additional
information about the element. This reference may be a URL or the name and identifier of the external
document. Each external reference occupies a single paragraph, and there may be multiple external
references for amodel element. If the externa reference is not the final paragraph of the documentation, it
must be followed by another reserved-phrase paragraph.

11.2.5 Use of Rose Stereotypes by HL7

Rose provides the ability to define stereotypes for model elements. The stereotype provides two useful
functions. First, it can display a unique icon in the Rose browser which permits the ready identification of
the different stereotypes used in building amodel. Secondly, the model export programs can detect the
stereotypes and use them to control model processing.

11.2.5.1 Stereotypes defined by HL7

To take advantage of this facility, HL7 has defined three special stereotypes for Rose categories, two
stereotypes for Rose classes, two stereotypes for Rose use cases and two stereotypes for generalization of
use cases. An overview of these stereotypes follows, and examples can be seen in Figure 11-2.
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Application_role is a stereotype for aclass. It distinguishes classes used to define HL7 application rolesin
the interaction model. Itsbrowser icon isaclass symbol with aviolet letter "A" on it.

Data_type is a stereotype for aclass. It distinguishes class symbols used to define HL7 datatypes. Its
browser icon is a class symbol with ablue letter "D" on it.

Data_type_category is a stereotype for a category (package). It classifies those categoriesin the
Information Model that contain data type definitions. Its browser icon is adirectory icon with a blue letter
"D" onit.

extend is a stereotype of the dependent relationship used in use case models, in which one use case adds
additional behavior to another.

include is a stereotype of the dependent relationship used in use case models in which one use case uses
another as part of its execution

Interaction_model_category is a stereotype for a category (package). It classifies those categories that
contain the interaction model definitions. Its browser icon isadirectory icon with the letters "In" in violet
on it.

specialize is a stereotype of the dependent relationship used in use case models in which one use case
specializes another.

Storyboard is a stereotype for ause case. It identifies those use cases in the interaction model that define
storyboards. Its browser icon is a use case icon
with the letter "S" in violet on it.

=L Use Case Yiew Storyboard_example is a stereotype for a use
AT Mai case. It identifies those use casesin the

Fre & A interaction model that contain example text for

E@ Use_case_model storyboards. Its browser icon is a use caseicon

& & Use_case_model with the letter "x" in violet on .
© MU C02_Use_Cat_one
= Storyboards Use_case_model_category is a stereotype for a
..... & § Stomboards category (package). It classifies those categories
¢ Simple_storpboard that contain the use case model definitions. Its
D Story_example blrJowser_ t|con isadirectory icon with ared letters
- "U" onit.

=L Logical View

il

E 5 Infomation_model 11.2.5.2 Invoking HL7 stereotypes

..... Z A Rose provides a stereotype drop-down list on the
&7 RIM_data "Genera" tab of the specification dialog for each
EHE BIM datatypes model element. To invoke one of the HL7

s ﬁIM datat stereotypes, simply click on this drop-down and
i Dot Alapes o7 select the desired stereotype.
s atatype_one

=18 Interaction_model

----- & Interaction_moded
El{iﬂ CO3_Inberaction_cat
b & C03_Interaction_cat

e 4 C03_Interaction_cat
Mewllazz

F nge 11-2. Structure of HL7 Modelsin Rose Browser
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11.3 Structure of the HL7 Models as represented in Rose

11.3.1 Overall structure of the Rose model

HL7 imposes a specific overall structure on the models developed in Rose. This facilitates the automated
processes used to export models from Rose to the repository and vice versa. The structure also servesto
promote uniformity in the HL7 models. The structure of a Rose model can be viewed as a directory tree
structure with the Rose browser (Menu- View:Browser).

At theroot level, Rose defines four default elements. These are three packages labeled "Use Case View,"

"Logical View" and "Component View", and a processor labeled "Deployment View." HL7 models use

only thefirst two of these. HL7 defines four second-level categoriesto hold its models. These are the

"Use case mode" defined under the default Use Case View, the "Information_model” and the
"Interaction_model" defined

under the default Logical View,
Dptions 7] and the "Storyboards’ defined
under the default Use Case View.
The HL7 categories correspond to
the models of the same name as
defined in the MDF. These

Set |celaul [ Ltz i categories use the category
defined above, and their browser
symbols are shown in Figure

Generali Diagraml Bruwser; Nu:utatiu:un; Toolbars  HLY 1

Hemmoye

todel Properties

* j MHame i Walue i Source i 11-2
ModelMame DR&FT HL? Referenc Default '
ModelD Rilk_0029 Default .
Modefersion v 089 Default Figure 11-2 shows the Rose
ModelDate 19930408 Diefault browser with the four default
DevelopingCommittes COO Default packages, and the HL 7-defined
Organization Health Level Seven  Default

categories underneath them. In
order to simplify navigation
through the model, the "Main"
diagram under both the Use Case
View and the Logical View will
hold category symbols for the use
case diagrams and information
model subject areas respectively.

ModelDescription Thiz draft HL7 Referer Default

11.3.2 Model definition

ITi Laricel 1 Al 1 Help i Each model contains a special set

Figure 11-3. Propertiesfor the Moddl, as captured in Rose. of propertiesto hold information
about the mode! itself. The
following attributes apply to an

HL7 model: model identifier, name, version number, last modified date, developing organization,
committee identifier, and description. Record these attributes as properties in the model property set

11.3.2.1 Creation with Rose

In Rose, select (Menu - Tools:Options...). Then select the HL7 tab, and select Model in the Type pull-
down. Theresult will be adialog box similar to the one in Figure 11-3. Y ou can change the values by
selecting them and entering a new value. The Apply button captures all of the new values.
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11.3.2.2 Qualifying properties

The ModelName property holds the formal name for the model. The unique model identifier (such as
RIM_0089) isrecorded in ModellD. ModelVersion holds the version number in a stylized string such as
"V 0-89." ModelDate isthe last-modified date for the model expressedinaYYYMMDD format.
DevelopingCommittee holds the committee identifier (such as COO for the Methodology and Modeling
Committee). Organization isaways "Health Level Seven." Finaly, ModelDescription holds one or
more paragraphs describing the model. This cannot be readily edited in the properties dialog box. Itis
easier to prepare this in a separate text editor (such as NotePad), copy it, and paste it into the dialog by
selecting the whole of the current entry and pressing Ctrl-V.

11.4 Use case model

11.4.1 Model Structure

The use case model is captured under two sub-categoriesin Rose. Record the use cases under the

Use case model category. Capture storyboards under a single category names "Storyboards,” where the
parent category is Rose's "Use Case View. " Committees may create use case categories under these two
master categories, and may nest the categories they define.

11.4.2 Use case model categories

Committees may add committee-defined categories to group use case and actor definitions in whatever
categories the committee finds convenient. For example, they might group use cases by project under a
category defined by the committee. Use case categories carry the Use_case model_category stereotype,.
The attributes of a use case category are its name and description.

11.4.2.1 Creation with Rose

Create a new category by right-clicking on the Use_case model category in the Rose Browser, and
selecting (New:Package). To create a nested category, right-click on the parent category in the browser.
Open the specification box for the new category and select the Use_case_model_category stereotype. You
must provide a name for the new category that starts with "Cnn_" where Cnn is the identifier for the
committee. There are no constraints on the category name except those imposed by the requirements for
decency and uniqueness.

For each created category, add a use case diagram with the same name as the category. Do this by right-
clicking on the category icon in the browser and selecting (New:Use case diagram).

11.4.2.2 Qualifying properties

All use case categories must have the RespComm_id property set to the identifier of the responsible
committee.

11.4.2.3 Putting actors and use cases in defined categories

The presence of an actor or use case on the use case diagram for a given category documents that the actor
or use caseis part of that category. An actor or use case should be defined one of the category diagrams at
the lowest level of nesting. The modeler should aso drag the actors and use cases to the higher-level
diagramsto record their appearance at that level, too. The modeler can make an actor or use case appear in
as many categories as desired, simply by dragging them to the appropriate diagram.
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11.4.3 Use cases

The following attributes define a use case: identifier, title (or name), description, and for leaf-level use

cases the subject class, start state, end

— state and transition label for the
<\\ > O associated state transition.
X
/ Some_actor 11.4.3.1 Creation with
<<extend>> — Rose
<,,,,/> The use caseitself is defined Simply
<<include>> Dependent_one from the use case diagram tool bar.

For Use Cases, the HL7 MDF meta-
model specifies an identifier that is

Subject_thing

TN —> distinct from the name (title). Capture
<,) thisidentifier in Rose using the ID
Dependent_two property. Enter the description in the

normal Rose fashion. Creating

Figure 11-4. An example use case diagram with ause case hierarchy. | Felationships between use cases,
between actors and use cases and

between leaf-level use casesis

discussed below.

11.4.3.2 Qualifying properties

All use cases require the ID property to record their unique identifier. In addition, each leaf-level use case
islinked to a state transition in one of the subject classes. Although the relevant subject classis identified
by a relationship, the remaining elements that define the transition are entered as three properties. These
are the name of the starting state as StartState; the name of the ending state as EndState; and the transition
name as StateTransition.

11.4.4 Actors

The following attributes define an actor: name and description.

11.4.4.1 Creation with Rose

Create an actor by selecting the actor symbol from the use case diagram toolbar. Record the actor name
and description in the specification dialog. There are no properties associated with actors, except for the
history and version attribute. (Because an Actor is a stereotype of a class, there are other properties listed
on the HL7 tab for actors, but these are used to capture information for classes, application roles and data
types, which are also stereotypes of class.)

11.4.5 Use case dependency relationships

There no attributes for the use case dependency relationship.

11.4.5.1 Creation with Rose

Construct use case dependency relationships in Rose using the "Uni-directional association” tool. Select the
Uni-directional association tool and drag from the higher-level use case to the dependent use case.

HL7 does not call for adescription for a use case dependency relationship. The only property will be the
history attribute. Note that the use case model chapter distinguishes two types of generalize relationship
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between use cases. These are termed the "includes' and "extends" relationships. Select the appropriate
stereotype from the drop-down list on the generalization specification dialog.

11.4.6 Linking actors to use cases

There no attributes for the actor to use case relationship.

11.4.6.1 Creation with Rose

Draw the relationship that indicates that an actor participatesin a use case with the "Unidirectional
Association” tool. To establish this relationship, select the tool, and drag from the actor to the use case.
Neither a description nor properties (except for the history identifier) are needed for the participation link.

11.4.7 Linkage to the subject class for a state transition

11.4.7.1 Creation with Rose
Y ou must also capture the link between each leaf-level use case and its associated subject classin the use
case diagrams. Follow athree-step process.

1) Open the Rose browser, and drag the needed subject class from the information model area of the
browser onto the use case diagram. To minimize the visual impact on the diagram, right-click on the class
and deselect to Show all attributes and Show visibility.

2) Select the Unidirectional Association tool from the toolbar. Drag from the use case to its associated
subject class. This step is sufficient to document the subject class relationship.

3) If you do not wish to have the subject classes shown on the use case diagram, select the subject class and
press the delete key. Thiswill delete the subject class and the association from this diagram, but Rose will
retain the association.

Thereis no description for this association, but there is a history property.

11.4.7.2 Qualifying properties

Capture the remainder of the state transition for the leaf-level use case in properties that are part of the use
case as discussed above.

11.4.8 Storyboards

Storyboards consist of named, documented sequences of interactions and/or use cases and one or more
descriptive examples of the storyboard.

11.4.8.1 Model structure

Y ou will capture storyboards as stereotyped use cases under the Storyboards category, which isin the Use
Case View. The"Main" diagram in the Storyboards category shows one use case for each storyboard.
Each storyboard contains a use case diagram to hold the storyboard examples, and a sequence diagrams to
express the sequence of interactions. As of April 1999, the toolsmith has not defined away to capture use
case sequences in Rose.

11.4.8.2 Storyboards

The attributes that apply to astoryboard are: an identifier, a name, and a description of the purpose for the
storyboard.
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11.4.8.2.1 Creation with Rose

Start on the "Main" diagram for Interaction_model_storyboards and use the Use Case tool to add a use case
to the diagram. Set the stereotype to "Storyboard.” The name of the use case should be the storyboard
name. Enter the purpose for the storyboard as the description. Note that the purpose is different from an
example. Entry of the example(s) is discussed below.

11.4.8.2.2 Qualifying properties
Capture the identifier for the storyboard in the use case specification with an 1D property.

11.4.8.3 Storyboard examples

Each storyboard may have one or more examples. The storyboard examples are documented as stereotyped
use cases that reside on adiagram that is contained within the use case that defines storyboard itself. The
attributes that apply to a storyboard example are: its identifier and the description.

11.4.8.3.1 Creation with Rose

If thisisthe first example created for a storyboard, you must create a use case diagram that is contained
within the storyboard. In the browser, right-click on the storyboard (use case), and select (New:Use Case
Diagram). Rose will create aNewDiagram. Rename this diagram with the same name as the storyboard
(use case) that containsit.

Open the use case diagram for the storyboard. Use the Use Case tool to create a new use case. Givethis
use case the Storyboard_example stereotype. Its description will be the storyboard example. Open the
specification for the new use case. The storyboard example may be given any name, but it is recommended
that "Ex_" be added to the front of the name to avoid confusion with other names. Use the documentation

of the example to hold the narrative
description of the example.

ADT_office : Patient Ancillary_department
declarer . Patient_recipient

1148311  Qudifying
property

1: add_patient
Place the storyboard example
identifier in the ID property.

2: delete_patient

11.4.8.4 Storyboard
interaction sequence
diagrams

Figure 11-5. Storyboard sequence diagram from the example modd . The interaction sequence that
congtitutes a storyboard is modeled

as a Sequence Diagram contained
within the storyboard. Create the sequence diagram by right-clicking on the storyboard use case, and
selecting (New:Sequence Diagram). Figure 11-7 is an example from the example model.

11.4.8.4.1 Establishing communication objects

Add the communication objects (columns) for storyboard sequence diagrams in the same way they were
added when the interactions were defined, with one important exception. Storyboards document
communication between different instances of application roles. In the example contained in Figure 11-7,
communication is between a Patient_declarer role in the ADT office and a Patient_recipient in an ancillary
department. In this case, the instances are named ADT_office and Ancillary_department. If the storyboard
involved a second instance of Patient_declarer (perhaps in the MPI administration office) a column for this
instance would be created with an instance name of MPI_administrator. It would aso refer to the
Patient_declarer role.
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Working with the sequence diagram, use the Object tool to create an object for each required application
role instance. Name these as appropriate, and use the class box on the general tab of the object
specification to link the objects to the application roles that they instantiate.

11.4.8.4.2 Creation with Rose

Use the "Object Message” tool to create each of the interactions in the sequence that make up the
storyboard. Create the interaction by dragging from the sending object to the receiving object. Double-
click on the new message, and use the drop-down list in the name box of the general tab to select the trigger
event for the interaction.

Note that the sequence of the interactionsis very important in a storyboard. Y ou can adjust the sequence
by dliding the interactions up and down in the diagram once they have been created.

11.4.8.4.3 Qualifying properties

Complete the specification by entering the id of the interaction in the specification of the message using the
ID property. The only other necessary property is the history property.

11.5 Information model

11.5.1 Model structure

The structure of the information model follows the pattern of the subject areas defined for the RIM and for
stewardship. The following sections consider the detailed relationship between classes and their respective
subject areas.

Only one item appears at the "root" level of the information model. Thisisthe"_All" diagram, which
shows al of the classes of the RIM in asingle very large diagram.

11.5.2 Subject areas and data type categories

The following attributes apply to a subject area or data type category: name, description and responsible
committee.

11.5.2.1 Creation with Rose

There are a number of RIM subject areas defined by the Methodology and Modeling Committee. These
subject areas are hierarchically structured under four to six top-level subject areas. Additional subject areas
are defined to indicate the stewardship for classes in the RIM, and to indicate selected classes-of-interest
for particular technical committees.

Theroot level of the Information_model category contains one category for each of the top-level RIM
subject areas, one for the data type categories and one for each of the stewardship and classes-of-interest
subject areas.

These are created using the Rose browser. Create a new category for each subject area in the information
model by right-clicking on an existing category, and selecting New:Package. Use the name of the subject
area or of the data type category for the name of the newly created category. Use the category description
to capture the description of the subject area. There are no properties, except the history property,
associated with a subject area description. Even so, the HL7 tab of the category specification provides for a
property named MIM _id. Thisisreserved for categories holding MIM specifications and is discussed at
the end of this document. If the new category is a data type category, select the Data _type category
stereotype in the specification dial og.
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In addition, create a new class diagram for each subject area or data type category by right-clicking on the
subject area category and selecting New:Class diagram. Give the diagram the same name as the parent

category.

After al of the categories have been created in the browser, you can drag the lower-level categories onto
their parent categories, to create or modify the hierarchy. Thisis donein the browser.

When classes or data types are created in the information model (see below), they will be created on the
class diagram of the lowest level category in which they appear. Thiswill cause the class definition to
reside under that category in the browser.

11.5.2.2 Populating higher-level and stewardship subject areas

In order for aclass or data type to also appear in the higher-level subject areas or categories, it must be
dragged from the browser to the class diagram for the higher-level category. In asimilar fashion, classes
should be dragged from the browser onto the class diagram for the relevant stewardship or classes-of-
interest subject areas.

11.5.2.3 Creating committee DIMs

Committees can use these same methods to create subject areas that represent all or portions of their
domain information models (DIM). These subject areas should include a category and a class diagram with
the name of the subject area. Classes for the DIM can be dragged from the browser to the requisite
diagrams. Note that subject areas for a DIM should be named with a prefix that is the committee identifier
of the technical committee in question. (For example, a DIM for the orders and results technical committee
might be named "C04_DIM.")

11.5.2.4 Qualifying properties

Record the identifier of the responsible committee in RespComm_id. The history identifier will be added
during repository processing. The remaining properties are not used for classes.

11.5.3 Classes

The following attributes apply to a class: name, description, abstract indicator, and, for subject classes, the
name of the state attribute.

11.5.3.1 Creation with Rose

As noted, create classes for the information model on the class diagram for the lowest level RIM subject
areain which the class resides. Create the class with the class tool, and open its specification dialog to
name it and to enter its description on the "General” tab. If the classis abstract, check the "Abstract” box
on the "Detail" tab of the class specification.

11.5.3.2 Qualifying properties

If the classis a subject class, the IsSubjectClass property should be true, and the StateAttribute property
should be used to hold the name of the attribute within the class that will record the state of the class. A
history property will be added during repository processing. The remaining properties are not used for
classes.

11.5.4 Attributes

The following attributes apply to attributes: name, datatype, repesting indicator, mandatory indicator, V2.3
datatype, V2.3 field references, and description.
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11.5.4.1 Creation with Rose

Create attributes in the specification dialogue for the class of which they are apart. Record the attribute
name and description in the usual fashion. The specification of a datatype for a RIM attribute occurs when
the attribute isused in an HL7 HMD for the first time. Once the data type has been determined for the
attribute, record the data type in the "Type" box on the "Genera" tab of the attribute specification.

11.5.4.2 Qualifying properties

Properties on the HL 7 tab of the attribute specification dialog capture the repeatability and inclusion of the
attribute, and link the attribute to data types and data elements from HL7 Version 2.3. The MayRepeat
property should be set true for any RIM attribute that may repeat. The Mandatorylnclusion property
should be set true for any RIM attribute that must be present in all HL7 models and al HL7 messages that
derive from thismodel. The default isfalse, and setting the indicator true in the RIM is deprecated.

If the attribute is known to derive from one or more data elementsin HL7 Version 2.3, complete the
V23_Datatype property and/or the VV23_Fields property. The entry for the latter is the data element
number (identifier) for the Version 2.3 data element. Record multiple references are recorded creating a
comma-delimited list of entries.

11.5.5 Generalizations

The only attribute for a generalization relationship is its description.

11.5.5.1 Creation with Rose

Create the generalization relationship using the Generalization tool. Select the tool, and drag from the
subtype to the supertype. Enter a description of the relationship, if desired. Other than history tracking, no
other property or attribute is needed for this relationship.

11.5.6 Associations

The following attributes apply to an association between two classes: name, the inverse name, the
multiplicity for each of the classes, and description.

11.5.6.1 Creation with Rose

Use the association tool from the toolbar to create associations between two classes in the model. Drag
from one class to the other. Open the association specification by double-clicking onit.

On the "Genera" tab, fill in the role name for each of the two roles (classes) in the association. The name
of the particular role is the verb-phrase that should follow the class name when the association is spoken.
Thus, if "Patient isarole of Person,” then, the name "is_role_of" is placed in the role box for the role that
the "Patient” class fulfills.

Enter the description of the Association on the "General" tab. There are no properties, except history,
needed for an association.

Enter the multiplicity of each end of the association on the "Role detail” tab for each role. Select the
multiplicity for the class that fulfillsthe rolein the "Cardinality” box. (Regrettably, the Rose tool has not
yet switched to the term "muiltiplicity,” and continues to use "cardinality.")
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11.5.7 Composite aggregations

The following attributes apply to a composition relationship between two classes: the composite-to-part
name, the part-to-composite name, the multiplicity for the part class, and the description.

11.5.7.1 Creation with Rose

Use the Aggregation tool from the toolbar to create the relationship. Drag from the part classto the related
composite class. Y ou need not name the relationship, but may do so if desired. The repository will assign
default names of "has _parts' and "is_part_of" if you do not enter aname. Usethe "Role A detail” tab to
specify the multiplicity of the part class. The multiplicity of the composite classis aways 1..1.

The relationship does not require any properties, except for the history data.

11.5.8 States

Create a state transition diagram for

each subject class. To do this, right-
delete_patient_record "COOXMTY02 ooy ! click on the classin the Rose browser,
L and select (Open State diagram). This
will create and open a state diagram for
the class. Note that you should
complete the StateAttribute and
IsSubjectClass propertiesin the class
specification for every subject class.

Active

add_patient "COOXMT001

@ Figure 5 provides an example of a state
diagram.
@ a
The following attributes apply to a
Figure 11-6. State transition diagram from the example modd. state: name and description.

11.5.8.1 Creation with Rose

Asafirst step create the start state and end state on the diagram using the appropriate tools. 'Y ou heed not
name the end state, but you should name the start state "null." Add and name each state for the diagram.
The state description should be completed, but it states carry no properties, except the history property.

11.5.8.2 Creating concurrent and nested states

A subject class may be in multiple states concurrently. UML allows only a single state machine (state
diagram) for any given class. UML does allow the modeler to nest a state within another state. This
affords the ability to create concurrent, independent, state-transition paths within a single state a machine.

There are two ways to create a nested state. One way isto place the cursor on top of the super-state when
the sub-state is first defined. Alternatively, you may drag a state on the diagram and drop on its super-state.
In either case, the sub-state appears within the boundaries of the super-state. All statesin asingle state
machine must have unique names.

Thereisavariety of ways to create and manipulate concurrent states in a nested state hierarchy. The
simplest is to define a single super-state that encompasses all of the other states. If aclassisin one of the
sub-states, it isalso in the super-state. Thus, independent state transitions from the super-state to different
sub-states create concurrent pathways. Discussion of other alternative strategies for concurrent statesis
beyond the scope of this chapter.
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11.5.9 State transitions

The following attributes apply to state transitions: label (or name), description, and the identifier of the
trigger event that causes the transition.

11.5.9.1 Creation with Rose

Use the state transition tool to create each state transition. Drag from the previous state to the subsequent
state for each transition. Thereis no difference between nested and non-nested states as they relate to
creating transitions. The transition has a description and a history property. 1n addition, you may link each
state transition to one trigger event. Capture this linkage by entering the trigger event 1D in the "Send
event" box on the "Detail" tab of the state transition specification. This causes adisplay of the trigger
event I1D on the state transition diagram following the name of the transition. The name of the transition
may be, but need not be, the name of the causing trigger event.

Use caution if the state transition diagram calls for multiple self-transitions. A self-transition is a state
transition that begins and ends on the same state. Although Rose will allow the creation of multiple self-
trangitions, it will overlay all of these transitions on top of each other in the diagram. This makesit very
difficult to select and label the individual self-transitions.

11.5.10 Data types

Classes with the Data_type stereotype model datatypesin Rose. Attributes that must be included for a data
type include: name, description, data type symboal, its parameters (if it is generic) and indicators asto
whether the data typeisinternal, primitive, generic, and/or an alias for another data type.

11.5.10.1 Data type symbols and names in Rose

By convention, when you construct data types form other data types, create the symbol using the "<" and
">" symbols. For example, a set of integer is SET<INT>. Also, modelers should include the data type
symbol in the name entered for the datatype. Do this by concatenating the symbol to the end of the data
type using spaces and a colon (":") as the separator. For example, the name in rose for the integer data type
is"Integer : INT"

11.5.10.2 Creating basic data type with Rose

Create data types on the diagram of one of the data type categories (stereotype of category). Create the data
type with the class tool, and open its specification dialog to name it and to enter its description on the
"Genera" tab. Select the Data type stereotype in the specification. If the datatypeisinternal, check the
"Abstract” box on the "Detail" tab of the class specification. Instructions for capturing the rest of the
attributes for a data type follow.

11.5.10.3 Creating generic data types with Rose

If the data type being defined is generic, first follow the steps in the preceding paragraph. Next, on the
"General" tab of the specification, select "ParameterizedClass’ in the "Type" drop down list. This selection
causes a dotted parameter box to be added at the top right of the diagram symbol. Switch to the "Detail"
tab.

For each parameter of the generic data type, right-click on the "Formal Arguments' box and select (Insert).
For the argument name, provide the symbol for the generic parameter, usually one of the letters"T," "S" or
"R." For the argument type, enter the code for the data type generalization that constrains the possible data
types for the parameters. Examples are "DSCR" for discrete data types, and "ORD" for ordered data types.

If additional description is needed for the generic type parameter, add this as part of the description for the
datatype asawhole.
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11.5.10.4 Qualifying properties

Regardless of whether the data type is generic or not, fill out the two data type properties - isPrimitiveDT
and DTsymbol. If the datatype is primitive, set isPrimitiveDT true. Enter the symbol for the new data
typein DTsymbol.

11.5.10.5 Creating alias data types with Rose

If the data type you are creating is an dlias, follow the steps above for creating a basic data type, and then
add a single component to the data type. Make the component name "alias,” and assign the data type for
the alias component as the data type being aliased.

11511 Data type components

The modeler creates components for composite and alias data types as attributes of the parent data type.
Attributes of these components include their name, description, the data type for the component, whether it
is mandatory or optional and whether it is by reference rather than direct.

11.5.11.1 Creation with Rose

Create data type components as attributes in the specification dialogue for the data type (class) of which
they are apart. Record the component name and description in the usual fashion. Y ou must provide a data
type for each component. Record the data type in the "Type" box on the "Genera” tab of the component
specification.

11.5.11.2 Qualifying properties

Properties on the HL 7 tab of the component (attribute) specification dialog capture whether the component
is mandatory or optional and whether it is by reference. If the component must appear in all instances of
the data type, set Mandatorylnclusion true. If the component is by reference, set isReferenceDT true.

11.5.12 Data type generalizations

At times, modelers will need to create data type generalizations to represent data types that may take on
several, more-elemental forms.

11.5.12.1 Creation with Rose

Create generalizationsin the " RIM_Datatype Generalizations' category. Drag the classesto be
generalized onto the " RIM_Datatype Generalizations' diagram, if they are not already there. Create the
new generalization data type as described above. For each of the subtypes, use the Generalization tool and
drag from the subtype to the generalization. The MDF allows a data type to be a subtype of more than one
generalization, unlike the generalization relationship for classes.

11.5.13 Generic data type instances

One goal of the methodology is to assure that each data type assigned to any of the RIM attributesis also
defined in the RIM. In order to assure this completeness, the model must declare each of the instantiations
of the generic data type.

11.5.13.1 Creation with Rose

By convention, instantiations of generic data type will be recorded in the category

"RIM_Datatypes Instances' which is a sub-category of "RIM_Datatypes Generic." On the class diagram,
create anew class, nameit, and assign the Data_type stereotype. These data types will have names like
"Interval_of _time: IVL<TS>". In addition to the name, two of the properties of the data type must also be
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set. DTsymbol should include the full symbol (IVL<TS> in the previous example). InstancedDTsymbol
should be completed with the data type assigned to the type parameter of the generic datatype (TSin the
previous example).

11.6 Interaction model

11.6.1 Model structure

A separate sub-categoriy in Rose holds the interaction model -- the "Interaction_model" sub-category under
the Logical View. Committees may define their own categories under the Interaction_model. Application
roles can be defined in any of these new categories, and interaction diagrams placed under the categories
cause the interactions defined on those diagramsto "reside” in the category.

11.6.2 interaction model categories

Committee may define additional categories to application roles and interactions in whatever categories the
committee finds convenient. For example, a committee may choose to group these elements according to
their subject class. Interaction model categories carry the Interaction_model_category stereotype,. The
attributes of an interaction model category are its name and description.

11.6.2.1 Creation with Rose

Create a new category by right-clicking on the Interaction_model category in the Rose Browser, and
selecting (New:Package). Create nested categories by right-clicking on the parent category in the browser.
Open the specification box for the new category and select the Interaction_model_category stereotype.

Y ou must provide a name for the new category that starts with "Cnn_" where Cnn is the identifier for the
committee. There are no other constraints on the category name except those imposed by the requirement
for uniqueness. Interaction model categories have no properties other than the history identifier.

For each created category, add a class diagram and/or a sequence diagram with the same name as the
category. Do this by right-clicking on the category icon in the browser and selecting (New:Class diagram)
or (New:Sequence diagram).

11.6.2.2 Qualifying properties

All interaction model categories must have the RespComm_id property set to the identifier of the
responsible committee.

11.6.2.3 Putting application roles and interactions in defined categories

The presence of an application role on the class diagram for a given category documents that the
application role is part of that category. Define each application role on one of the category diagrams at the
lowest level of nesting. The modeler should drag the application roles to the higher-level diagrams to
record their appearance at that level, too. The modeler can make an application role appear in as many
categories as desired, simply by dragging them to the appropriate diagram.

You may place interactions in the categories of only a single category hierarchy. Unlike other elements,

interactions can only appear on asingle, defining diagram. Thus, they will be part of the category in whose
sequence diagram they are defined, and will part of all parents (ancestors) of that category.

11.6.3 Application roles & Trigger Events

11.6.3.1 Model structure - application role hierarchy
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The application roles are modeled as stereotyped classes in a class diagram. Under any interaction model
category, create a class diagram of the same name. Figure 11-6 is an example, application role diagram.
Place application rolesin a generalization hierarchy. Thetop level of this hierarchy is a class named
SC_Application_role root. It does

_ — note use the Application_role

Patient SC_Application_role_root stereotype. Use the"SC_" prefix for
, any classin the interaction model

/ that is not an application role, and do
not apply a stereotype to these
classes.

SC_Patient

Thefirst level down in the hierarchy
add_patient() isaset of classes that represent
delete_patient() linkages to each of the subject classes

/ Vv for which application roles are being
/ defined. These should be named
SC_<subject_class_name>. Usethe
Patient_declarer Patient_recipient generalization tool to link each of

these to the parent
SC_Application_role class.

Figure 11-7. Partia application role diagram from the example 11.6.3.2 Linkage to subject
model. classes

The classes in the second level of the

hierarchy are linked to their subject classes using a three-step process:

1) Open the Rose browser, and drag the needed subject class from the information model area of the
browser onto the application role class diagram. To minimize the visual impact on the diagram, right-click
on the class and deselect "Show all attributes’ and " Show visibility."

2) Select the Association tool from the toolbar. Drag from the second-level application roleto its
associated subject class. This step is sufficient to document the subject class relationship.

3) If you do not wish to have the subject classes shown on the diagram, select the subject class and press
the delete key. Thiswill delete the subject class and the association from this diagram, but Rose will retain
the association.

By establishing the link at thislevel of the hierarchy, each of the application roles defined lower in the
hierarchy will inherit this subject class linkage.

11.6.3.3 Application roles

Attributes that apply to an application role include: name, identifier and description.

11.6.3.3.1 Creation with Rose

Define the actual application roles at the third and lower levels of the hierarchy. Give them the
Application_role stereotype. The stereotype distinguishes application roles from information model
classes. Application roles aso have stereotyped names drawn from their subject class like

"<Subject_class nhame>_recipient.” The HL7 MDF meta-model requires an identifier for each application
role that is distinct from its name. Record the identifier using the ApplicationRolelD property.

Link each application role to its parent in the hierarchy using the Generalization tool and enter the
appropriate description for it.

11-17



Be sureto indicate that al of the upper-level, application role classes are abstract classes. Only the bottom
of the hierarchy should be instantiable.

11.6.3.3.2 Qualifying properties

Each application role must include the ApplicationRolelD property to hold its unique identifier. Note that
the HL7 property tab will aso show properties for classes and data types. Y ou can ignore these properties
when defining an application role.

11.6.3.4 Trigger events (operations)

Attributes that apply to atrigger event are: name, identifier, description and dependency.

11.6.3.4.1 Relationship to application roles

Record trigger events in Rose as operations on the application roles. Aninteractionin Version 3 involvesa
trigger event, a sending application role, and areceiving application role. Capture trigger events as
operations on the receiving application roles. This styleis a convenience for recording HL7 interactionsin
Rose. It does not represent a functional relationship between trigger events and receiving role operations.

Because atrigger event may initiate multiple interactions, and because these interactions may be received
by multiple application roles, a given trigger event may need to appear as an operation of several
application roles. However, each trigger event only causes transitions in one subject class. Therefore, most
of the receiving roles for a given trigger event will trace to a single subject class. Since the application
roles are a generalization hierarchy, the trigger event can be defined at the second level (or some other
intermediate level) of the hierarchy, from where it will be inherited by several application roles.

Thus the first step in defining trigger events in the model is to consider whether an intermediate level
application role class should be used (or created) to hold the event. The upshot of all thisisthat the
appropriate class to hold the trigger event is either:

a) one of the application rolesthat receive an interaction that is triggered by this event, or
b) a parent (generalization) of arole that receives an interaction triggered by the event.

Where there is a choice of roles to use, select the one that is highest in the hierarchy, or in the case of atie,
the one that feelsright! In either case, choose arole that derives from the same subject class that the trigger
event affects. The inheritance hierarchy assures that the trigger event signature appears as an operation of
the lower-level, application roles. The hierarchy also provides alink from the event to its affected subject
class.

11.6.3.4.2 Creation with Rose

Open the specification for the appropriate application role, and move to the "Operations’ tab. Insert an
operation whose name is the name of the trigger event being defined. Double-click on this entry to open its
specification. Enter the event name and description on the "General” tab. The history identifier isthe only
property needed.

Switch to the "Detail" tab. Record the trigger event 1D as an argument on the "Detail” tab. Givethe
argument the same name as the trigger event 1D, assign the type "tid" to the argument.

If the trigger event has a defined "dependency,” switch to the "Pre Conditions' tab of the specification.
Document the dependency in the Pre Conditions text box.

11.6.3.4.3 Secondary copies of trigger event definitions

Because atrigger event may trigger multiple interactions, it may not be possible to record it as an operation
in only asingle place in the application role hierarchy. If it is necessary to document an already defined
event as an operation of an application role in a different branch of the hierarchy, do the following:
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1) Create a new operation and record the trigger event name as the operation name (as above)
2) Record the trigger event identifier as one of the arguments of the operation, but use the type "tidx."

Y ou need not repeat the event description and dependency for this copy of the trigger event.

11.6.4 Interactions

Use one or more Rose Sequence Diagrams to capture the interactions. Right-click on the Interactions
category in the browser, and select (New:Sequence diagram). Figure 11-7 shows an example of such a
diagram.

The following attributes apply to an interaction: an identifier, the identifier of the message structure (within
an HMD) that it sends, a description, and the responsibility of the receiver to initiate a follow-on
interaction. In addition, you will link the interaction to one trigger event, one sending application role, and
one receiving application role.

11.6.4.1 Diagram structure

The sequence diagram shows a set of application roles as columns headed by an object that is an instance of
an application role. Y ou add the interactions as arrows from one column to another.

11.6.4.2 Application role objects (columns)

Build the sequence diagram by laying out a set of columns. Use the Object tool to add a column. Select
one of the defined, application-role classesin the "Class' box on the general tab of the object specification.
The name of the object should be the same as the name of the application role. Any interaction that you
specify on the diagram will require an application role column for both its sending and receiving roles.
Create one column for each role needed. Note that the same application role may appear on multiple
sequence diagrams, if desired.

11.6.4.3 Interactions

11.6.4.3.1 Creation with Rose

To create an interaction between different roles, use the "Object Message” tool and drag from the sending
application role column to the receiving role column. . To create an interaction where the sending and
receiving roles are of the same type, use the "Message to Self" tool and click on the appropriate application
role column. Although each interaction is

Patient_declarer : Patient_recipient : numbered, the sequence does not affect the
Patient_declarer Patient_recipient definition of the interactions.
1:add_patient
: Once the interaction is created, double-
:I click on it to open the specification. The

2:add_patient "Name" box on the general tab provides a

drop-down list that provides all of the
trigger events defined to send messages to
3:delete_patient the receiving role. If you built the

‘ application roles and trigger events
correctly, the trigger event that causes the
interaction being defined should be on that
list. Selectit.

4:delete_patient

Use the documentation box on the genera
Figure 11-8. Interaction definition diagram from example tab to capture the description for this

interaction.
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11.6.4.3.2 Defining interaction, HMD and message structure identifiers

Completion of the definition of an interaction will require that the modeler have unique identifiers for three
elements - the interaction, the HMD in which the message structure is defined, and the message structure
itself. Ultimately, HL7 will manage the definition of these identifiers to assure that they have a coherent
structure and are unique across all committees.

When a committee first defines an interaction, however, it will not have the identifiers available. Thus, the
committee may assign any identifier that begins with "Cnn_" where "Cnn" is the committee identifier. The
committee is responsible for assuring the uniqueness of these temporary identifiers.

11.6.4.3.3 Qualifying properties

The properties box on the HL7 tab for an interaction contains five properties. Fill thefirst, ID, with the
unique identifier of the interaction. In the next two, HMD and MsgID, insert the HMD identifier and the
message structure identifier for the message that is sent by thisinteraction. The first three properties are
mandatory. The fourth property is RcvResp. It captures the responsibility of the receiver to initiate a
follow-on interaction. If this responsibility isto be defined, use the interaction identifier of the follow-on
interaction as the value of the RcvResp property. The fifth property is the history property for the
interaction.

11.7 Creating a Message Information Model (MIM)

Notice: This section of the chapter correctly describes how use Rose to create a MIM
from the RIM. However, be advised that creating such a MIM has little value, other than
to provide a MIM graphic for use by the Technical Committee. That is, as of October 15,
1999, there is no way to import a MIM into the repository and no functionality in

RoseTree Il to use such a MIM.

Moreover, RoseTree Il will create a proper MIM as a by-product of creating an R-MIM.
In the future, RoseTree Il will take advantage of previously defined MIMs, but does not
do so today.

11.7.1 Model Structure

An HL7 Message Information Model (MIM) is a proper sub-set of one version of the RIM. Modelers use a
MIM to support the construction of one or more HMDs during message design. In order to assure the
integrity of the MIM, the modeler should start with a complete, unaltered copy of the RIM in Rose. The
modeler then creates a new category and diagram to hold the MIM, and establishes the MIM, with its
congtrains in that category.

Creation of aMIM is a destructive process in that the integrity of the RIM source fileis usually damaged in
the process. Thisis because the creation of the MIM may change the definition of classes and associations,
and attributes may be deleted. Thusthe Rosefile that results from a MIM should be saved with a different
name and should not be used for further modeling.

11.7.1.1 MIM (as a Subject Area)

The MIM isrecorded as a category or subject areain Rose. Attributes that apply to aMIM are: an
identifier, a name and the identifier of the RIM from which it is drawn.

11.7.1.1.1 Creation with Rose

Start with a Rose file that holds a clean, complete copy of the RIM. Create a new category for the MIM by
right-clicking on the Information_model category in the Rose Browser, and selecting (New:Package).
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Build the name of the category by appending the name of the MIM to a string formed by concatenating the
committee's identifier with "MIM" using the underscore as a component separator. The MIM category for
the example model isnamed "CO0_MIM_Message development_framework” where
"Message_development_framework” is the name of the MIM. Use the documentation section of the
category specification to capture the MIM description.

Also create a new class diagram for this category by right-clicking on the category in the browser and
selecting (New:Class diagram). Give the diagram the same name as the category.

11.7.1.1.2 Alternate method of creation

The process of populating the MIM involves dragging classes from the Rose Browser onto the class
diagram for the MIM. This may be tedious, particularly if the committee already has a DIM with the same
or similar contents. If there is an existing category that is part of a clean, complete copy of the appropriate
RIM, the modeler can build the MIM diagram starting from that base.

In the Rose Browser, "drag” the category to be used so that it is a sub-category of "Information_model."
(Most DIMS are already at thislevel.) Rename both the category and its class diagram using the name
format discussed above, and change the description of the category to be the description of the MIM.

11.7.1.1.3 Qualifying property

The MIM_id property is used to record the unique identifier of thisMIM. This property isin the category
specification. Although the identifier will be modified by HL7 to be unique acrossal HL7 MIMs, a
preliminary version should be created by appending the committee identifier to the model 1D of the RIM
from which it isdrawn. The RIM model 1D can be found in the Model properties section from (Menu -
Tools:Options...). The preliminary identifier for the MIM in the example model is "RIM0083C00." If the
committeeis creating several MIMs against a single version of the RIM, these MIMs can be further
distinguished by adding a numeric or aphabetic suffix to the identifier described above.

11.7.2 Assembling the MIM

11.7.2.1 Adding classes and relationships

The MIM isrepresented by a class diagram that shows the classes, associations and relationships that
comprise the MIM. If the needed classes and relationships are not already on the diagram, it is necessary to
add them.

11.7.2.1.1 Adding classes to the MIM with Rose

Open the class diagram that will hold the MIM, and display the Rose Browser, aswell. Drag each class
that should be part of the MIM from the browser to the diagram. As each classis added, any relationships
between the newly added class and classes that are already part of the MIM will be displayed. (These
classes could also be added using (Menu - Query:Add classes...).

11.7.2.1.2 Adding relationships to the MIM with Rose

At times, one or more of the MIM relationships may not be displayed, either because they were
inadvertently dropped, or because they were not on a DIM diagram that was used as the basis for the MIM.
All of the relationships between all pairs of classes on the MIM class diagram can be shown by selecting
(Menu - Query:Filter relationships). In the dialog box that appears, select each of the "All" buttons, and
then select OK. This operation will add any missing relationships and all of the self-relationships for any
of the classes. It will also resurrect any relationships that were intentionally deleted, as outlined in the
following step.
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11.7.2.2 Removing extra classes, attributes and relationships from the MIM

Since aMIM is aproper sub-set of the RIM, it may be desirable to eliminate: classes that are on the
diagram, but are not part of the MIM; selected attributes from classes that are part of the MIM; or
rel ationships between classes that are part of the MIM.

11.7.2.2.1 Removing classes and relationships with Rose

Unwanted classes and relationships need only be removed from the diagram, not from the model. To
remove one of these elements, select it on the diagram, and pressthe "DEL" (delete) key.

11.7.2.2.2 Removing attributes with Rose

Y ou may remove an attribute in one of two ways. First, you can right-click on it in the browser and select
Delete. Thisisadestructive delete that cannot be undone. Alternatively, you can open the specification
diaog for the attribute. On the HL7 tab of the attribute specification, set the DeleteFromMIM property to
true. Thiswill drop the attribute from the MIM when it is processed, but it |eaves the attribute on the MIM
diagram and thus allows you to “undo” the deletion.

11.7.2.3 Changing constraints for the MIM

Once you have included the proper subset of elements on the MIM diagram, you should change any
congtraints that should be tightened in the MIM. Constraints that you may may be tighten include: the
multiplicity of associations and composite aggregations, the repeatability of attributes, and the inclusion of
attributes.

11.7.2.3.1 Changing constraints with Rose

Change association and aggregation multiplicities with the Role detail tabs of the relevant specification.
Change the repeatability and inclusion parameters for attributes by altering the properties on the HL7 tab of
the specification for the affected attribute.

11.8 Properties defined by HL7 for use in Rose

Table 1 provides a complete list of all of the properties that have been defined for use in HL7 modeling.

Property name Purpose Used for
zhxID This component tracks the version history of each element | All model
of the model. It contains the unique element identifier elements

assigned to each model element. The repository assigns
values for this element. Modelers should not change these
values or assign new ones, but they may copy them to
indicate an element's historic predecessor.

ApplicationRolelD Holds the unique identifier of an Application Role App Roles
(stereotype of class).

Cardinality Records the constraints on the cardinality of attributes as Attributes
documented in the RIM and in MIMs.

DeleteFromMIM Used in constructing a Message Information Model to Attributes
indicate which attributes to omit from the MIM.

Mandatorylnclusion Indicates with avaue of "True" whether theinclusion of an | Attributes
attribute in an HMD and in the messages derived from that
HMD is mandatory. The default is not mandatory, and use
of mandatory inclusion in the RIM is deprecated.

MayRepeat Indicates with values of "True" or "False" whether an Attributes
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Property name

Purpose

Used for

attribute may repeat in an HMD. The default is non-
repeating.

Vocab_domain Captures the identifier (name) of the vocabulary domain Attributes
that constrains the values of coded attributes. This property
is captured both for RIM attributes and in MIMs.

Vocab_strength Captures the strength of encoding for the elements of a Attributes
coded attribute. This property is captured both for RIM
attributes and in MIMs.

V23 _Datatype This component can document the Version 2.3 datatype for | Attributes
an attribute that is related to or derived from datafieldsin
HL7 Version 2.3.

V23 Fields This component provides a reference to the source Version | Attributes
2.x field for an attribute that is related to or derived from
datafieldsin HL7 Version 2.3 standard. Concatenate
multiple values with commas, if multiple referencesto
Version 2.x exist for an attribute.

IsSubjectClass Set true for classes that are subject classes. Classes

StateAttribute For classes that are subject classes, this component provides | Classes
the name of the state attribute for the class. Only one state
attribute component may appear for a given class.

DTsymbol Holds the symbol for a defined data type (stereotype of Datatype
class).

InstancedDTsymbol Holds the data type assigned to the generic type parameter Datatype
when an instantiation of generic type is recorded.

ISPrimitiveDT Indicates that a data type definition isfor a primitive data Data type
type (stereotype of class).

IsReferenceDT Indicates that the type for a data type component (attribute Datatype
of adatatype stereotype of class) isfound by reference. component

HMD The identifier of the HMD from which the message Interactions
structure for the message transferred by an interaction is
drawn.

MsgID Theidentifier of the message structure within the HMD Interactions
(above) that defines the message transferred by an
interaction.

RcvResp This property holds the identifier of the follow-on Interactions
interaction, when the receiving application role for an
interaction has the responsibility to initiate a follow-on
interaction.

DevelopingCommittee | Holdstheid of the HL7 committee devel oping the model Model
like "C00."

ModelDate A text version of the last modified date formatted like Mode
"19970606"

ModelDescription Containsthe textual description of the model. Model

ModellD Holds the unique identifier assigned to this model. Model
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Property name

Purpose

Used for

ModelName

Holds the formal name for the model

Model

ModelVersion

A text version of the version number like "V 30-08"

Model

Organization

This s the organization defining the model,
"Health_Level Seven"

Model

MIM_id

Used in a subject area category that holdsaMIM. It
provides the unique identifier for the MIM. Thefirst
portion of thisidentifier should be the ModelID of the RIM
from which the MIM is derived.

Subject Area

RespComm_id

Captures the identifier of the responsible committee for all
subject areas and categories.

Subject Area

EndState

The HL7 MDF says that leaf level use cases should be
connected to a state transition of the subject class. The use
case diagram provides the link to the subject class. The
modeler must use three properties to identify the state
transition -- this property and the two following ones named
StartState and StateTransition. Thefirst two are, astheir
names imply, the names of the starting state and ending
state of the transition, and the third is the name of the
transition.

Use cases

StartState

(See description of EndState above.)

Use cases

StateTransition

(See description of EndState above.)

Use cases

ID

Holds the unique identifier of a use cases, interactions and
storyboards.

Various

Table 11-1. HL7-defined propertiesin Rose.

11.9 Overview of using RoseTree Il and reviewing models

11.9.1 Functional Objectives

The capabilities within the RoseTree family of tools were devel oped to satisfy the following functional

objectives:

Provide support for the definition of Refined Message Information Models (R-MIM) and Hierarchical

M essage Descriptions (HMD).

Support model migration and validation facilities.

The application supporting these functions builds a complete in-memory copy an HL7 model. Thisin-

memory model uses a VB class instance for each element of the model, thus simplifying the programming

tasks.

11.9.2 User Interface

The user interface establishes a consistent correspondence between work products and Menus in the
application. Throughout the RoseTree family of tools, the "File" and "Edit" menus always have the

following meanings:
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"File" refersto a complete HL7 product - aMaodel, aMIM, and R-MIM an HMD or aCMET. Thus,
the user always loads or saves these structures through the functions of the "File" menu.

"Edit" refers to actions performed on the elements of these structures - classes or attributes in a mode!;
nodes or rows in atabular R-MIM or an HMD.

The standard HL 7 repository can hold one or many models. These may be versions of the RIM, or MIMs,

'Y RoseTree - [RIM_0087<-from Access...im008 7dT.mdb] Ei=]
B« File Edit Yiew ‘Window Help - | = |5|

W Lse Subject Areas

Model browsing tree
Rlk_taster_tables a] |Subject area: ]
- RIM_Observation_service_catalog_item RlIk_Organizatio
= B! g n
E Eiad_.c.iebt._ccu!lectiun_agency EHF;Edr_Eﬂteaarl?hiare
E [dentifier_issuing_authority

- _stakehaolders
=B Insurer )

anization

-Aa Affributes A collection of

- ea effective_dt classes related
L@ termination_dt to organizational
=47 Relationships stakeholders.

—f Insurer : offers -» Healthcare _bene

| E Healthcare _benefit_procuct hxld {previous]:

. . 11
ﬂf Imsurer : issues -» Insurance_ceifi 0
J’ Crganization : takes_on_role_of -»
;,_7' Contact_person ;is_a_contact_for -
4] | b =l
| Status 1724493 (707 AM v

Figure 11-9 Example of amodd in RoseTree view

R-MIMs, CMETs and HMDs defined against a given model. Thus when one "opens' arepository file (an
Access mdb file) one will always be required to make a selection, even when there is only one model or
structure in the repository. Rose files, on the other hand hold only a single model

11.9.2.1 Navigation

The RoseTree 1 tool uses multiple linked windows known as a"Multiple Document Interface” structure.
Asthe user opens or creates each new structure, the program generates one or more new windows to hold
the structure. 1f these windows have alogical relationship, as between a Model and aMIM, or aMOD and
an HMD, the program logic will keep track of these relationships to assure consistent representation of
information among them.

The user interface supports both key board and mouse-interactions. To the greatest degree possible, a user
can initiate any action in the program either by a mouse-click or by a"hot-key" selection. This choice
allows both browsing and "heads-down" editing.
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The keyboard offers very rapid navigation of the tree view of models R-MIMs and HMDs. The core
operations for this navigation are:

UP ARROW and DOWN ARROW. These keys cycle downward through all expanded Node objects.
Node objects are selected from left to right, and top to bottom. At the bottom of atree, the selection
jumps back to the top of the tree, scrolling the window if necessary.

RIGHT ARROW and LEFT ARROW. These keys also step through expanded Node objects, but if
the RIGHT ARROW key is pressed while an unexpanded Node is selected, the Node expands; a
second press will move the selection to the next Node. Conversely, pressing the LEFT ARROW key
while an expanded Node has the focus collapses the Node.

ENTER. Pressing this key while a Node is selected, alternately expands or collapses a Node.

ANSI key. If the user presses one of these keys, the focus will jump to the nearest Node that begins
with that letter. Subsequent pressings of the key will cause the selection to cycle downward through all
expanded nodes that begin with that letter.

11.9.2.2 Viewing Trees and Tables

11.9.2.2.1 Tree View of Models

The tree view of amodel is ahierarchy that starts with one node for each of one or more classes. "Inside"
each class are two selections - attributes and associations. The former expands to revea each of the
attributes of the class. The associations group expands to reveal each of the associations for a class,
starting with the Gen-Spec relations and followed by the associations. Expanding each individual
associations reveals the class at the other end of the association.

This class can, in turn, be expanded as above. The process continues ad infinitum (or until you run out of
memory). Note that thistreeis built asyou select options. Thereisno "single" path to be followed. Thus,
agiven class may appear in many different places in the same tree, depending only upon the path taken to
reach it. Aseach node of thetreeis selected, its textual definition appears in aframe adjacent to the tree.

11.9.2.2.2 Tree View of R-MIMs

The tabular R-MIM (see HMD chapter) is essentially atwo-level tree structure. The higher level of the R-
MIM contains each of the classes and “clones’ that are part of the R-MIM. The second level is made up of
the attributes for the classes and the * half associations’ that link a classto other classesin the R-MIM.

Remember that the R-MIM is an object diagram, rather than a class diagram. Thus, the R-MIM may
contain more than one object drawn from a particular class in the model. Each of these appearances
represents a semantically different object.

11.9.2.2.3 Table View of R-MIMs and HMDs

The mid-October 1999 version of RoseTree Il provides the ability to save R-MIMs and HMDs in CSV
(comma-separated variable) file format. HL7 has also provided an Excel spreadsheet whose macros allow
the CSV files to be imported and formatted in the preferred HL7 style.

11.9.3 Viewing a Model

This section covers the steps and actions needed to open and navigate a model.

11.9.3.1 Opening a Model

Users can use RoseTree |1 to open models for viewing and navigation, regardless of whether the models are
in an HL7 repository (Access database) or in a Rosefile. The following describes the method for opening
models from each source:

11-26



11.9.3.1.1 Load from the Repository

Use "File..Open" to select an Access database (mdb) file that holds an HL7 repository. Y ou will be
presented with awindow that lists each of the models, and R-MIMs that the repository contains with check
boxes next to each. Check only one of these. Click the "OK" button and the program will assemble the
appropriate model in memory. The base level of the tree view will be presented when assembly is

%9 RoseTree - [Model Selections] H=] E3

] RIM_0092
[ _R-MiMs_<<

B3 - File “iew Window Help .-..i E_Lj_.}f.]
File: ._.0-92test\srim0092d_RBMIM_mic.mdb

This repository may contain multiple models and B-MiMs. i
Flease select one of these to load. then press OK. r :

[] Tutaorial (CO0_RIM_0092_Tut1] 10/7,/39 B:47:04 P
[] Micra_Atanta (CO4_RIM_0092_ric_A) 10/11,/33 10:45:34 P

Cancel I

Status

10A7/As [TERM

Figure 11-10 Example of dialog when opening modelsin RoseTreell.

complete. (See below for loading R-MIMSs.)

im. Select Subject Area to Load from Hoze

0 MM, MO0 T utanal

RikA_Clinical_pathway_master
RIt_Guarantor_contract
RIt_Healthcare_benefit_plan
Rik_Healthzare_finances
Rik_Healthzare_service_provider
Ritd_Healthcars_stakeholders
Filtd_Master_tables
RIt_Obszervation_service_catalog_item
Rikd_Organization

Fikd_Fatient
Rik4_Patient_hbiling_account

Load SELECTED Load ALL

=

Subject Area Subject Areas

Figure 11-11 Subject area selection diaog.

11.9.3.1.2 Load from a Rose Model

This approach requires that the users
have Rational Rose98 installed on their
machine. Use "File...Open" to select a
Rational Rose (mdl) file that contains
the model you want. Do this selection
even if Rose is aready open with the
model file you wish. Thefirst thing the
program doesis to look for an open
(running) version of Rose. If it finds
one, it will check to see if the named file
isthe active file for Rose.

If the program does not find Rose
running, or if Rose contains a different
file, the program will cause Rose to load
the appropriate file and proceed from
there. If Roseis running with the
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appropriate file, the user will be asked whether to use the loaded model (savesfile load time) or whether
the program should reload the file into Rose.

Once amoded file has been selected and opened in Rose, RoseTree I will present alist of the Subject Areas
in that model, along with the choice of loading a single subject area, or the whole model. Selecting asingle
subject areawill load faster, and will limit the contents to the MIM in that subject area.

Extraction of amodel from Rose takes five to ten times longer than loading the equivalent model from an
Access repository. The program tracks its progress in loading the model on the screen. Once the extraction
is complete, the program presents the tree view of the model.

11.9.3.2 Navigating a Model

By default, theinitial representation of amodel in Rose will list each of the subject areas of the model, in
alphabetic sequence. (Note the subject area hierarchical relations are not displayed.) Selecting of one of
these subject areas will expand it to show al of the classesin that subject area.

If you prefer not to have the subject areas displayed, "uncheck” the "Use Subject Areas’ check box and
choose "File...Reload tree." Thiswill display alist of all of the classesin the model beneath the root node
for the modedl.

As noted above, the program builds the tree dynamically as you select and expand nodes of the tree. This
enhances performance and avoids constraining your path through the model. If you have expanded the tree
in numerous areas and to a great depth, performance may begin to suffer, and/or the display may become
confusing. In this casg, you can use the "File...Reload tree" option to reset the tree. If aclassis selected
when you choose this option, the program will deselect the "Use Subject Areas" option, it will reload the
tree with all classes, and it will scroll the tree to assure that the selected classis visible in the frame.

11.10 Building an R-MIM in RoseTree

Thefirst step in creating an HMD isto construct the R-MIM that defines the class and type structure to be
used in the HMD and that lists the associations that may be wlaked in creating the HMD. You may either
build an R-MIM from "scratch,” starting with the information model, or you can load an existing R-MIM
from arepository and extend or modify it, as heeded.

11.10.1 Building an R-MIM for the First Time

The following steps apply if you are building an R-MIM from scratch.

11.10.1.1 Select a MIM

In the future (post 10/99) RoseTree Il will allow you to select aMIM from the repository or a subject area
to be used asaMIM. For now, however, users must build their R-MIMs by growing the diagram from
some initia class.

11.10.1.2 Select the Initial Class

Select one of the classes of the MIM or RIM and choose "Edit...Start new RMIM."

In truth, at this point you are also starting anew MIM. Therefore, the program will present two dialog
boxes asking for the defining parameters for the MIM and R-MIM.
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11.10.1.3 MIM parameters

The parametersthat

MIM definiion | [eesenesyyy.
b [h4 Enmmlttee entered in adidog
ol ' [T box liketret in.
M1 I Ball-:.t These parameters are
I harme ﬂ] theM Ipl\zjlr_l D,a
unique identifier
(maximum 16
characters) assigned
by the committee;
the assigned
CommitteelD; a
MIM_name; the
HL7 balot version
(asBallot_ID) that
the MIM will be
used to support; and
afreetext

description of the
MIM.

Ik Descrption

L]

ll

Figure 11-12 MIM definition dialog.

11.10.1.4 R-MIM parameter

A second dialog box, similar to will be presented with the MIM data entered, and an open text box in
which the user can enter the RMIM_ID. Thisisan arbitrary, committee-assigned identifier of 16 or fewer
characters.

11.10.2 R-MIM definition window

I Notice: As will rapidly become obvious, the rest of this chapter has not been I

written. As the HMD and R-MIM concepts evolved through the summer and fall
of 1999, HL7 was barely able to provide the RoseTree Il tools, much less
“ document the use of these tools. “

The section headings that follow indicate the capabilities of RoseTree Il
documentation is completed, it will be published separately from the MDF in
order that users of RoseTree Il can take advantage of it.

Prior to the publication of the next edition of the MDF, readers should expect full
documentation for RoseTree Il as well as significant growth in the capabilities of
that tool.
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11.10.2.1 Graphic representation of R-MIM nodes
11.10.2.2 Setting node parameters

11.10.2.3 State of R-MIM nodes — active, inactive, hidden
11.10.2.4 Changing R-MIM display options

11.10.2.5 Re-ordering nodes

11.10.3 R-MIM node types

11.10.3.1 Class nodes

11.10.3.2 Attribute nodes

11.10.3.3 Association nodes

11.10.3.4 Sub-component and item nodes

11.10.4 Adding classes to the R-MIM
11.10.5 Cloning classes in an R-MIM
11.10.6 Controlling association linkages

11.10.6.1 Caveats to the Process

11.10.6.1.1 Mouse Only

In the current version of the program, the program manages the option list using alist view control. This
requires you to make all selections with the mouse. If this provesto be limiting, alternatives that allow
key-board selection will be considered for (distant) future releases.

11.10.6.1.2 Pop-up Cardinality Menu

Whenever you select an association or an attribute as an option, the program immediately presents a pop-up
menu from which you should select the multiplicity of the item just selected. This"non-standard” interface
feature speeds selections. 'Y ou may opt to "Cancel” at thispoint. If you click anywhere but on the pop-up
menu, this action is also treated as a"Cancel."

11.10.6.1.3 Canceling a Multiplicity Selection

If you select "Cancel" from the pop-up menu for an attribute, the attribute will not be added and the option
for that attribute will remain available.
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11.10.7 Saving an R-MIM
11.10.8 Opening a Saved R-MIM from the Repository

11.10.9 Editing a MOD

11.11 Constructing an HMD from an R-MIM

11.11.1 Select root class
11.11.2 HMD parameters
11.11.3 Walk the walk
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12. Example_model for MDF

| This model is Copyright by Health Level Seven

Identifications:
Organization: Health Level Seven
Version: V 0-84x5 19990422
ModelID: RIM_0084X5
Developed by: Modeling and Methodology

Description of: Example _model for MDFE
Updated for inclusion in MDF-99.

Changes by Beeler & Rishel.

Subject Areas for: Example model for MDF

Subject Area: CO0_MIM Message development framework
This subject area holds the Message Information Model for the Example model of the
MDF,

Contains classes: Encounter_practitioner
Individual_healthcare_practitioner
Inpatient_encounter
Patient
Patient_admission
Patient_billing_account
Patient_encounter
Person
Stakeholder
Stakeholder_identifier

Subject Area: RIM_Healthcare finances
A collection of subject areas related to the financial aspects of Healthcare.

Contains classes. Patient_billing_account

Subject Area: RIM Healthcare service provider
A collection of classes related to Healthcare service providers.

Contains classes: Encounter_practitioner
Individual_healthcare_practitioner
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Subject Area: RIM_Healthcare stakeholders
A collection of subject areas related to healthcare stakeholders.

Contains classes: Encounter_practitioner
Individual_healthcare_practitioner
Patient
Person
Stakeholder
Stakeholder_identifier

Subject Areac RIM_Patient
A collection of subject areas related to patients.

Contains classes: Patient

Subject Areac RIM _Patient billing account
A collection of classes related to the patient billing account.

Contains classes. Patient_billing_account

Subject Area: RIM Patient_encounter
A collection of classes related to patient encounters.

Contains classes: Inpatient_encounter
Patient_admission
Patient_encounter

Subject Areac RIM_Patient encounters
A collection of subject areas related to patient encounters and patient services

Contains classes: Inpatient_encounter
Patient_admission
Patient_encounter

Subject Areac RIM_Person
A collection of classes related to person stakeholder.

Contains classes: Person

Subject Area: RIM_Stakeholder
A collection of classes in related to stakeholders.

Contains classes: Stakeholder
Stakeholder_identifier
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Figure 12-1. Example Use Case Modd
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Use case model in: Example_model_for_MDF

Actorsin: Example_model_for_MDF

Actor: Authorized user

Actor: Billing office

The individual responsible for managing encounter information.
Actions taken by: Authorized_user

Manage_patient_encounter (COOXMQ05)

The staff of the organization's billing office.

Actions taken by: Billing_office

Manage_patient_encounter (COOXMQ05)
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Manage_patient_information (COOXMO001)

Actor: MPI administrator
The person responsible for the Master Patient Index.

Actions taken by: MPI administrator
Manage_patient_information (COOXMO001)

Actor: Various support staff
Individuals in various ancillary departments of the organization.

Actions taken by: VVarious_support_staff
Manage_patient_encounter (COOXMQ05)

Use cases in: Example_model_for_MDF

Use case: Add patient record (COOXM002)
When a person becomes interesting to the healthcare provider, they are recorded as a patient.
This happens if the provider needs to record information about the patient, becomes responsible
for the patient's care, or either provides or plans to provide services for a patient.

Is child of: Manage_patient_information (COOXMO001)

Changes Patient :fm: Null :to: Active (Add_patient)

Use case: Admit patient (COOXMO015)
The inpatient encounter becomes active when a patient is admitted. If the encounter has not been
previously scheduled, it can be created at the time of admission.

Is child of: Start_encounter (COOXMO0Q7)

Is parent of: Start_scheduled_encounter (COOXM020)
Start_unscheduled_encounter (COOXMO021)

Use case: Cancel discharge (COOXMO009)
In some cases, discharge processing is carried out for a patient by mistake. When that happens, it
is necessary to cancel the discharge in order to return the encounter to an active status.

Is child of: Manage_patient_encounter (COOXMQ05)

Changes Patient_encounter :fm: Discharged :to: Active (Cancel_discharge)

Use case: Delete active encounter record (COOXM011)
If an encounter is activated by mistake, it must be deleted.

Is child of: Delete_encounter_record (COOXMOQ12)

Changes Patient_encounter :fm: Active :to: Deleted (Delete_active_encounter)

Use case: Delete encounter record (COOXMO012)
Delete erroneous encounter data, owing to an error in the original records.

Is child of: Manage_patient_encounter (COOXMQ05)

Is parent of: Delete_scheduled_encounter_record (COOXMOQ10)
Delete_active_encounter_record (COOXMO011)
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Use case: Delete patient record (COOXMO03)
In some cases, a person is erroneously established as a patient. When this happensit is necessary
to delete the patient information.

Is child of: Manage_patient_information (COOXMO001)

Changes Patient :fm: Active :to: Deleted (delete_patient_record)

Use case: Delete scheduled encounter record (CO0OXMO010)
If an encounter is scheduled by mistake, it may need to be deleted.

Is child of: Delete_encounter_record (COOXMO012)

Changes Patient_encounter :fm: Scheduled :to: Deleted (Delete_scheduled_encounter)

Use case: Discharge patient (COOXMQ08)
When the patient's treatment is ended, or the patient's condition no longer requires care, he or
she is discharged, Discharging the patient ends the stay, and removes the patient from direct
care.

Is child of: Manage_patient_encounter (COOXMQ05)

Changes Patient_encounter :fm: Active :to: Discharged (Discharge_patient)

Use case: Manage patient encounter (COOXMOQ05)
Healthcare providers create inpatient and non-inpatient encounters. Providers offer non-inpatient
care when the patient's visit to the provider is brief enough so that the patient does not stay
overnight at the facility. Healthcare providers offer inpatient care when the patient needs to stay
overnight or for amore extended period at the provider's premises. Thisis done for surgical
procedures or in cases of severeillness. The inpatient encounter is created and manipulated to
facilitate scheduling, delivery, and financially accounting for the care that is provided to an

inpatient.
Is child of: MDF_project_scope (COOXMO00)
Is parent of: Schedule_encounter (COOXMOQ06)

Start_encounter (CO0OXMO0Q7)
Discharge_patient (COOXMQ08)
Cancel_discharge (COOXMO009)
Delete_encounter_record (COOXMO012)

Involves actionsby:  Authorized_user
Billing_office
Various_support_staff

Use case: Manage patient information (COOXMO001)
The healthcare provider keeps track of patient information in order to consistently link all health
and healthcare service related information for a person.

Is child of: MDF_project_scope (COOXMO00)

Is parent of: Add_patient_record (COOXMQ02)
Delete_patient_record (CO0OXMO003)

Involves actionsby:  Billing_office
MPI administrator
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Use case: MDF project scope (COOXMOQ0)
The Example Modédl project will create the messages needed to support the administrative
management of encounters.

The following areas are excluded from consideration: - Patient accounting, billing and insurance
processing - Order processing, results reporting, patient care activities - Management of the
patient's movement from place to place and/or organization to organization within the hospital -
non inpatient, non acute care settings

Is parent of: Manage_patient_information (COOXMO001)
Manage_patient_encounter (COOXMQ05)

Use case: Schedule encounter (COOXMO006)
An encounter is scheduled when the provider determines that a patient needs care, and is able to
set a definite date for the patient to arrive to receive that care. The encounter must be related to a
patient and to a provider. If the patient is unknown to the institution, the patient's record can be
created at this point.

Is child of: Manage_patient_encounter (CO0XMQ05)

Changes Patient_encounter :fm: Null :to: Scheduled (Schedule_encounter)

Use case: Start encounter (COOXMO0Q7)
Actions that occur when the patient presents for care.

Is child of: Manage_patient_encounter (COOXMQ05)

Is parent of: Admit_patient (CO0OXMO015)
Start_outpatient_encounter (CO0XMO016)

Use case: Start outpatient encounter (COOXMO016)
The outpatient encounter becomes active when a patient is admitted. If the encounter has not
been previously scheduled, it can be created at the time of admission.

Is child of: Start_encounter (COOXMO0Q7)

Is parent of: Start_scheduled_encounter (COOXM020)
Start_unscheduled_encounter (COOXMO021)

Use case: Start scheduled encounter (CO0OXMQ20)
Start an encounter that has been scheduled.

Is child of: Admit_patient (CO0OXMO015)
Start_outpatient_encounter (CO0XMO016)

Changes Patient_encounter :fm: Scheduled :to: Active (Start_encounter)

Use case: Start unscheduled encounter (CO0OXMO021)
Start an encounter that has not been scheduled.

Is child of: Admit_patient (CO0OXMO015)
Start_outpatient_encounter (CO0XMO016)

Changes Patient_encounter :fm: Null :to: Active (Start_encounter)

Information model in: Example_model_for_MDF H
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Classesin: Example_model_for_MDF

Class. Encounter practitioner

Associated with:

Individual_healthcare_practitioner
Patient_encounter

Description of: Encounter practitioner

Stakeholder

phon : TIL
type cd: CV 1
is_assigned

is_a role of

Person

id: Tl

status _cd: CV
birth_dttm: TS
birthplace_nm: ST
deceased_dttm: TS
education_level_cd: CV
gender_cd: CV
marital_status cd: CV

is_assigned_to

0.*

takes |

Stakeholder_identifier

identification_txt : ST
identifier_assigning_facility UID_txt: ST

is_participant_for .

Individual_healthcare_practitioner

1

Encounter_practitioner
participation_type cd: CV

0.* 1.%

is_associated with

position_cd: CV

L1 | practitioner_type _cd: CV
primary_care ind: BL
residency_field_cd: CV

primary_prsnm : PN
race cd: CV 1
religious_affiliation_cd : CV

1 is a role_of

is_the primary p
on_role_of

0.1
ovider_for

0.*
has_a primary_provider

Patient

takes_on_role_of

0.1

has
- - 1
Patient_billing_account
id: Tl
status _cd: CV
billing_status cd : CV belongs_to
account_id: ST

notice_of_admission_ind : BL
patient_financial_class cd: CV
price_schedule id: ST
report_of_eligibility dt: TS

Figure 12-2. Example Information Model

id: Tl

status _cd: CV
ambulatory_status cd: CV
classification_cd: CV
newborn_baby ind: BL
multiple_birth_ind: BL
organ_donor_ind: BL

triage_classification_cd: CV 1

participates_as

has_as_participant
1

Patient_encounter

id: Tl

status _cd: CV
encounter_classification_cd : CV
start_dttm: TS

end dttm: TS
expected_insurance_plan_qty : INT
first_similar_illness dt: TS
patient_classification_cd: CV

1 *
invplves

Patient_admission
admission_dttm: TS
admission_reason_cd : CV
admission_referral_cd: CV
admission_source_cd : CV
admission_type cd: CV
pre_admit_test_ind: BL

preceded

is involved in

Inpatient_encounter
actual_days qty : INT
estimated_days gty : INT

is_preceded by
1

readmission_ind: BL

An association between a Healthcare practitioner and a patient encounter.
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Associations for: Encounter practitioner

is_participant_for (1,1) :: Individual_healthcare practitioner :: participates_as (0,n)
is_associated_with (1,1) :: Patient_encounter :: has_as_participant (1,n)

Attributes of: Encounter practitioner

participation_type cd : CV
A code depicting the role of the type of participation the healthcare practitioner assumesin
the encounter (e.g. attending physician, admitting physician, consulting physician, referring
physician).

Class: Individual healthcare practitioner

Associated with: Encounter_practitioner
Patient
Person

Description of: Individual healthcare practitioner
A person in the role of a healthcare provider.

Associations for: Individual healthcare practitioner

participates_as (0,n) :: Encounter_practitioner :: is_participant_for (1,1)
is_the_primary_provider_for (0,n) :: Patient :: has_a_primary_provider (0,1)
is_a_role_of (1,1) :: Person :: takes_on_role_of (0,1)

Attributes of: Individual healthcare practitioner

position_cd : CV
A code indicating the position of a healthcare practitioner in an healthcare organization
(e.g., head of department, trainee, hospital consultant, . . .).

practitioner_type cd : CV
A code indicating the type of healthcare professiona (e.g., medical doctor, nurse,
pharmacist, laboratory worker, . . .).

primary_care_ind : BL
An indication that the healthcare practitioner isaprimary care provider.

residency_field_cd : CV
The physician residency code.

Class: Inpatient encounter

12-8



Subtype of: Patient_encounter
Associated with: Patient_admission

Description of: Inpatient_encounter
A patient encounter involving an admission to an inpatient facility.

Associations for: Inpatient _encounter

is_preceded_by (1,1) :: Patient_admission :: preceded (1,1)

Attributes of: Inpatient _encounter

actual_days_qty : INT
The number of actual days of an inpatient stay. The actua days quantity can not be
calculated from the admission and discharge dates because of possible leaves of absence.

estimated_days_qty : INT
The estimated number of daysin an inpatient encounter.

Class: Patient

Associated with: Individual_healthcare_practitioner
Patient_billing_account
Patient_encounter
Person

Description of: Patient
A person who may receive, isreceiving, or has received Healthcare services.

Associations for: Patient

has_a_primary_provider (0,1) :: Individual_healthcare practitioner ::
is_the_primary_provider_for (0,n)

has (0,n) :: Patient_billing_account :: belongs_to (1,1)
is_involved_in (1,n) :: Patient_encounter :: involves (1,1)
is_a_role_of (1,1) :: Person :: takes_on_role_of (0,1)

Attributes of: Patient

ambulatory_status_cd : CV
Condition of a patient. (e.g., pregnant, hearing impaired, . . .).

classification_cd : CV
A classifying code for patients.
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id: Tl
multiple_birth_ind : BL
A indication asto whether the patient is part of a multiple birth.

newborn_baby ind : BL
A indication that the patient is a newborn baby.

organ_donor_ind : BL
An indication that the patient is an organ donor.

status cd : CV
triage_classification_cd : CV

The triage classification of the patient.

States listed in: classification cd

Active
A person for whom information is retained to support consideration of past, present, or
future care.

delete_patient record "\COOXMT002

Active Deleted

add_patient "\CQOXMTO001

.null

Figure 12-3. State Diagram For Petient Class

The pre-condition for the state is valuation of patient identification information including at
least one patient identifier, and a name for the patient. Normally other demographic
information such as sex, date of birth, address will be valued as well.

Transitions from: Active

‘to: Deleted (delete_patient_record)
Determination that a person has been erroneously added as a patient.

Triggered by: delete_patient (COOXMTQ02)

Deleted
A person who was erroneoudly identified as a patient.
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The pre-condition for the state is determination that the patient record does not relate to a
person who should be recorded as a patient. The termination date for the Medical Record
Number - stakeholder ID where the identification text = "MR" will be set equal to or earlier
than the current date.

null
Transitions from: null
‘to: Active (add_patient)

Add apatient record.

Involves identification of a person and specification of that person as a patient.
Triggered by: add_patient (COOXMTO001)

Class: Patient_admission

Associated with: Inpatient_encounter

Description of: Patient admission
The beginning of an inpatient encounter.

Associations for: Patient_admission

preceded (1,1) :: Inpatient_encounter :: is_preceded_by (1,1)

Attributes of: Patient admission

admission_dttm : TS
The date and time of the patient was admitted into an inpatient facility.

admission_reason_cd : CV
A code depicting the reason for the inpatient admission.

admission_referral_cd : CV
A code depicting the type of referral associated with this inpatient admission.

admission_source_cd : CV
A code indicating the source category associated with this inpatient encounter.

admission_type _cd : CV
A code indicating the circumstance under which the patient was or will be admitted.

pre_admit_test_ind : BL
An indication that pre-admission tests are required for this inpatient encounter.
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readmission_ind : BL
An indication that the inpatient encounter is a readmission.

Class: Patient billing account

Associated with: Patient

Description of: Patient billing account
A financial account established for a patient to track the billable amount for services
received by the patient and payment made for those services.

Associations for: Patient billing account

belongs_to (1,1) :: Patient :: has (0,n)

Attributes of: Patient billing account

account id : ST
The unique identifier of a patient account.

billing_status_cd : CV
A code indicating the status of billing.

id: TI

notice_of admission_ind : BL
A indicator documenting whether the insurance company requires a written notice of
admission.

patient_financial_class_cd : CV
A code depicting a category for the source of payment.

price_schedule_id : ST
A reference to the unique identifier of the price schedule to be used for chargesin the
patient billing account.

report_of eligibility dt: TS
The date areport of eligibility was received.

status cd : CV

Class: Patient_encounter

Supertype of: Inpatient_encounter
Associated with: Encounter_practitioner
Patient
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Description of: Patient _encounter
An interaction between a patient and a Healthcare participant for the purpose of providing
patient services or ng the health status of a patient.

Associations for: Patient _encounter

has_as_participant (1,n) :: Encounter_practitioner :: is_associated_with (1,1)
involves (1,1) :: Patient :: is_involved_in (1,n)

Attributes of: Patient_encounter

encounter_classification_cd : CV
A classification of a patient encounter.

end_dttm : TS
The date and time that the patient encounter ends.

expected_insurance_plan_qty : INT
A count of the number of insurance plans that may provide Healthcare benefit coverage for
this patient encounter.

first_similar_illness dt: TS
The date the patient first experienced a similar illness. Used to determine pre-existing
conditions

id: Tl
A unique identifier assigned to the patient encounter.

patient_classification_cd : CV
A classification of the patient.

start_dttm : TS
The date and time that the patient encounter begins.

status cd : CV
A code depicting the status of the patient encounter.
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States listed in: status cd

Active
The encounter has become active, whether or not it was scheduled, and the patient has
started to receive care.

The precondition for the state is that a) the start_dttm for the patient encounter is earlier
than, or equal to the current date time, and b) an encounter practitioner, with a
participation_type cd of "ADM" (admitting practitioner) has been assigned
Transitions from: Active

‘to: Deleted (delete_active_encounter)

delete_scheduled_encounter

Schedul | "2 T=72_727 Delete

ounter

delete_discharged_en @

delete_active_e

ounter

Acti discharge_patient

: —
Discharg
cancel_discharge

Figure 12-4. State Diagram for Patient_encounter Class

An active encounter is found to have been wrongly activated, and is del eted.
Triggered by: delete_active_encounter (COOXMTO007)
‘to: Discharged (discharge_patient)
A patient is discharged when their period of care by the ingtitution is ended.
Triggered by: discharge_patient (COOXMTQ08)
Deleted

An encounter that is active or scheduled has been deleted because it has been determined

that either the encounter was wrongly scheduled or activated.

Alternatively, a discharged encounter has been deleted.

The precondition for the state is that the status_cd for the patient encounter is set to "D"
(deleted)
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Discharged
A patient in an active encounter has been discharged because the patient has received the
needed care, and either sent home or transferred to another facility.

The precondition for the state is that the end_dttm has for the patient encounter has been
valued, and that it is earlier than or equal to the current date time.
Transitions from: Discharged

‘to: Active (cancel_discharge)

A cancel discharge comes about when a previous discharge is determined to be

erroneous.

Triggered by: cancel_discharge (COOXMTO009)

null
Transitions from: null

‘to: Active (start_encounter)
The encounter is created as an active encounter without having been previously
scheduled.
Triggered by: admit_patient (COOXMTQ04)
‘to: Scheduled (schedule_encounter)
The encounter is created as a scheduled encounter.
Triggered by: schedule_encounter (COOXMTO003)

Scheduled
A new encounter is scheduled to become active at a specific date.

The precondition for the state is valuation of the start_dttm for the patient encounter. Other
data for the encounter may be valued as well
Transitions from: Scheduled

‘to: Active (start_encounter)
A scheduled encounter is activated.

Triggered by: activate_scheduled_encounter (COOXMTO005)
‘to: Deleted (delete_scheduled_encounter)
A scheduled encounter is found to have been wrongly scheduled, and is del eted.

Triggered by: delete_scheduled_encounter (COOXMTO006)
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Class: Person

Subtype of: Stakeholder
Associated with: Individual_healthcare_practitioner
Patient

Description of: Person
A type of stakeholder. An individual human being.

Associations for: Person

takes_on_role_of (0,1) :: Individual_healthcare practitioner :: is_a_role_of (1,1)
takes_on_role_of (0,1) :: Patient :: is_a_role_of (1,1)

Attributes of: Person

birth_dttm : TS
The date and time of a person's birth.

birthplace_nm : ST
The place the person was born.

deceased_dttm : TS
The date and time that a person's death occurred.

education_level cd : CV
The amount of education a person achieved.

gender_cd : CV
A code depicting the gender (sex) of a person.
id: Tl

marital_status_cd : CV
A code depicting the marital status of a person.

primary_prsnm : PN
The primary name of a person.

race cd : CV
A code depicting the race of a person.

religious_affiliation_cd : CV
A person's religious preference.
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status cd : CV

Class: Stakeholder

Supertype of: Person
Associated with: Stakeholder_identifier

Description of: Stakeholder
A person or organization that has an investment, share, or interest in healthcare.

Associations for: Stakeholder

is_assigned (0,n) :: Stakeholder_identifier :: is_assigned_to (1,1)

Attributes of: Stakeholder

phon : TIL
The phone number of a stakeholder.

type_cd : CV
A code depicting the type of stakeholder (e.g., person, organization, . . .).

Class: Stakeholder identifier

Associated with: Stakeholder

Description of: Stakeholder identifier
A unique identifier assigned to a person or organization.

Associations for: Stakeholder identifier

is_assigned_to (1,1) :: Stakeholder :: is_assigned (0,n)

Attributes of: Stakeholder identifier

identification_txt : ST
A unique identifier assigned to a stakeholder.

identifier_assigning_facility_UID_txt : ST
Universal Identifier (UID) for the stakeholder identifier assigning facility.

Rationale: required by components of V2.3 field

H Interaction model in: Example_model_for_MDF H

Trigger eventsin: Example_model_for_MDF

Trigger event: activate scheduled encounter (COOXMTO005)
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Dependency of: activate_scheduled_encounter (COOXMTO005)
An encounter must have been scheduled, and there may be no current encounter for this
patient.

Subject class: Patient_encounter

Causes transitions:
Patient_encounter :fm: Scheduled :to: Active (start_encounter)

Trigger event: add patient (COOXMTO001)

Dependency of: add_patient (COOXMTO001)
Patient must not be recorded in the system.
Subject class: Patient

Causes transitions:
Patient :fm: null :to: Active (add_patient)

Trigger event: admit patient (COOXMT004)

Dependency of: admit_patient (COOXMT004)
There may be no current encounter for this patient.
Subject class: Patient_encounter

Causes transitions:
Patient_encounter :fm: null :to: Active (start_encounter)

Trigger event: cancel discharge (COOXMTQ009)

Dependency of: cancel_discharge (COOXMT0Q9)
A patient must have been discharged from an active encounter and the encounter cannot
have been deleted.

Subject class: Patient_encounter

Causes transitions:
Patient_encounter :fm: Discharged :to: Active (cancel_discharge)

Trigger event: delete active encounter (COOXMTQO07)

Dependency of: delete_active_encounter (COOXMTO007)
The encounter must be active.
Subject class: Patient_encounter

Causes transitions:
Patient_encounter :fm: Active :to: Deleted (delete_active_encounter)

Trigger event: delete patient (COOXMT002)
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Dependency of: delete_patient (COOXMTQ002)
Patient must have been previously added.
Subject class: Patient

Causes transitions:
Patient :fm: Active :to: Deleted (delete_patient_record)

Trigger event: delete scheduled encounter (COOXMTO006)

Dependency of: delete_scheduled_encounter (COOXMTO006)
An encounter must have been scheduled and not been previously deleted or activated.

Subject class: Patient_encounter

Causes transitions:
Patient_encounter :fm: Scheduled :to: Deleted (delete_scheduled_encounter)

Trigger event: discharge patient (COOXMTQ008)

Dependency of: discharge_patient (COOXMTO08)
There must be an active encounter for this patient.

Subject class: Patient_encounter

Causes transitions:
Patient_encounter :fm: Active :to: Discharged (discharge_patient)

Trigger event: schedule encounter (COOXMTO003)

AR _Patient_manager : AR_Patient_tracker :
AR_Patient_manager AR_Patient_tracker

1:add_patient(tid)

2:add_patient(tidx)

3:delete_patient

4:delete_patient(tid )

Figure 12-5. Interactions for Patient Subject Class
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Subject class: Patient_encounter

Causes transitions:
Patient_encounter :fm: null :to: Scheduled (schedule_encounter)

Interactionsin: Example_model_for_MDF

Interaction: C00XM101

Message structure: COOXMHO01 - CO0OXMMO001
Initiated by: add_patient (COOXMTO001)
Sender: Patient_manager (COOXAROQ1)
Receiver: Patient_manager (COOXARO1)

Description:
to Patient_manager

Interaction: C00XM101a

Message structure: COOXMHO01 - CO0OXMMO001
Initiated by: add_patient (COOXMTO001)
Sender: Patient_manager (COOXAROQ1)
Receiver: Patient_tracker (COOXAR02)

Description:
to Patient_tracker

Interaction: CO00XM102

Message structure: COOXMHO01 - CO0OXMMO002
Initiated by: delete_patient (COOXMT002)
Sender: Patient_manager (COOXAROQ1)
Receiver: Patient_tracker (COOXAR02)

Description:
to Patient_tracker

Interaction: C00XM102a
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Message structure: COOXMHO01 - CO0OXMMO002
Initiated by: delete_patient (COOXMT002)
Sender: Patient_manager (COOXAROQ1)
Receiver: Patient_manager (COOXARO1)

Description:
to Patient_manager

Interaction: C00XM103

Message structure: COOXMHO02 - COOXMMO010
Initiated by: schedule_encounter (COOXMTO003)
Sender: Encounter_manager (CO0OXAROQ3)

Receiver: Encounter_tracker (COOXARO04)

Interaction: C00XM104

Message structure: COOXMHO02 - COOXMMO011
Initiated by: admit_patient (COOXMTO004)
Sender: Encounter_manager (CO0OXAROQ3)
Receiver: Encounter_manager (COOXAROQ3)

Description:
to Encounter_manager

Interaction: C00XM104a

Message structure: COOXMHO02 - COOXMMO011
Initiated by: admit_patient (COOXMTO004)
Sender: Encounter_manager (CO0OXAROQ3)
Receiver: Encounter_tracker (COOXARO04)

Description:
to Encounter_tracker

Interaction: CO00XM104b
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Message structure: COOXMHO02 - CO0OXMMO013
Initiated by: admit_patient (COOXMTO004)
Sender: Encounter_manager (CO0OXAROQ3)
Receiver: Encounter_archivist (COOXARO5)
Receiver responsibility: CO0XM104a

Description:
to Encounter_archivist

Interaction: CO0XM105

Message structure: COOXMHO02 - COOXMMO011

Initiated by: activate_scheduled_encounter (COOXMTO0O05)
Sender: Encounter_manager (CO0OXAROQ3)

Receiver: Encounter_manager (COOXAROQ3)

Description:
to Encounter_manager

Interaction: C00XM105a

Message structure: COOXMHO02 - COOXMMO011

Initiated by: activate_scheduled_encounter (COOXMTO0O05)
Sender: Encounter_manager (CO0OXAROQ3)

Receiver: Encounter_tracker (COOXARO04)

Description:
to Encounter_tracker

Interaction: CO00XM105b

Message structure: COOXMHO02 - COOXMMO015

Initiated by: activate_scheduled_encounter (COOXMTO0O05)
Sender: Encounter_manager (CO0OXAROQ3)

Receiver: Encounter_archivist (COOXARQO5)

Description:
to Encounter_archivist
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Interaction: CO0XM106

Message structure: COOXMHO02 - COOXMMO012
Initiated by: delete_scheduled_encounter (COOXMT006)
Sender: Encounter_manager (CO0OXAROQ3)

Receiver: Encounter_tracker (COOXARO04)

Interaction: C00XM108

Message structure: COOXMHO02 - CO0OXMMO014
Initiated by: discharge_patient (COOXMTQ08)
Sender: Encounter_manager (CO0OXAROQ3)
Receiver: Encounter_manager (COOXAROQ3)

Description:
to Encounter_manager

Interaction: C00XM108a

Message structure: COOXMHO02 - CO0OXMMO014
Initiated by: discharge_patient (COOXMTQ08)
Sender: Encounter_manager (CO0OXAROQ3)
Receiver: Encounter_tracker (COOXARO04)

Description:
to Encounter_tracker

Interaction: C00XM108b

Message structure: COOXMHO02 - CO0OXMMO014
Initiated by: discharge_patient (COOXMTQ08)
Sender: Encounter_manager (CO0OXAROQ3)
Receiver: Encounter_archivist (COOXARO5)

Description:
to Encounter_archivist

Interaction: C00XM109
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Message structure: COOXMHO02 - COOXMMO017
Initiated by: cancel_discharge (COOXMT009)
Sender: Encounter_manager (CO0OXAROQ3)
Receiver: Encounter_manager (COOXAROQ3)

Description:
to Encounter_manager

Interaction: C00XM109a

Message structure: COOXMHO02 - COOXMMO017
Initiated by: cancel_discharge (COOXMT009)
Sender: Encounter_manager (CO0OXAROQ3)
Receiver: Encounter_tracker (COOXARO04)

Description:
to Encounter_tracker

Interaction: CO00XM109b

Message structure: COOXMHO02 - COOXMMO017
Initiated by: cancel_discharge (COOXMT009)
Sender: Encounter_manager (CO0OXAROQ3)
Receiver: Encounter_archivist (COOXARO5)

Description:
to Encounter_archivist

Interaction: CO0XM113

Message structure: COOXMHO02 - COOXMMO011
Initiated by: delete_active_encounter (COOXMTO007)
Sender: Encounter_manager (CO0OXAROQ3)
Receiver: Encounter_manager (COOXAROQ3)

Description:
to Encounter_manager

Interaction: C00XM113a
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Message structure: COOXMHO02 - CO0XMMO016

Initiated by: delete_active_encounter (COOXMTO0Q7)

Sender: Encounter_manager (CO0OXAROQ3)

Receiver: Encounter_tracker (COOXARO04)

Description:

to Encounter_tracker

SC_Application_role_root

Patient

Patient_encounter

SC_Patient

SC_Patient_encounter

AR_Patient_manager

add_patient()
delete_patient()

AR_Encounter_tracker

schedule_encounter()
admit_patient()

delete_scheduled_encounter()
delete_active_encounter()
discharge_patient()
cancel_discharge()

activate_scheduled_encounter()

AR_Encounter_manager

AR_Patient_tracker

AR_Encounter_archivist

add_patient()
delete_patient()

admit_patient()
activate_scheduled_encounter()
delete_active_encounter()
discharge_patient()
cancel_discharge()
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Figure12-6. Application Role Diagram For Example Modd

Interaction: C00XM113b

Message structure: COOXMHO02 - CO0XMMO016

Initiated by: delete_active_encounter (COOXMTO007)

Sender: Encounter_manager (CO0OXAROQ3)

Receiver: Encounter_archivist (COOXARO5)

Description:

to Encounter_manager
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Application rolesin: Example_model_for_MDF

Application role: Encounter archivist (COOXARO5)
The encounter archivist application role supports al the state transitions for the subject class. It
reflects the needs of applications that capture key information for a patient encounter in order to
manage that data over along period of time. It manages information related to a patient
encounter that appears in the following classes: Patient, Person, Stakeholder, Stakeholder
Identifier, patient encounter, and encounter practitioner classes.

Receives: C00XM104b
C00XM105b
C00XM108b
C00XM109b
C00XM113b

Application role: Encounter manager (COOXARO3)
The encounter manager application role supports al the state transitions for the subject class. It
manages information related to a patient encounter that appearsin the following classes: Patient,
Person, Stakeholder, Stakeholder Identifier, patient encounter, encounter practitioner, inpatient
encounter, and inpatient admission classes.

Sends: C00XM103
C00XM104
C00XM104a
C00XM104b
C00XM105
C00XM105a
C00XM105b
C00XM106
C00XM108
C00XM108a
C00XM108b
C00XM109
C00XM109a
C00XM109b
C00XM113
C00XM113a
C00XM113b

Receives: C00XM104
C00XM105
C00XM108
C00XM109
C00XM113

Application role: Encounter tracker (COOXAR04)
The encounter tracker application role supports all the state transitions for the subject class. It
reflects the needs of applications that support the ordering, scheduling and performing of
services for a patient during an encounter. It manages information related to a patient encounter
that appears in the following classes: Person, Stakeholder Identifier, patient encounter, and
encounter practitioner classes.

Receives: C00XM103
C00XM104a
C00XM105a
C00XM106
C00XM108a
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C00XM109a
C00XM113a

Application role: Patient manager (COOXARO01)
The patient manager application role supports al the state transitions for the subject class,
patient. It manages the information related to a patient that appears in the following classes:
Patient, Person, Stakeholder, Stakeholder Identifier, Individual healthcare provider.

Sends: C00XM101
C00XM101a
C00XM102
C00XM102a

Receives: C00XM101
C00XM102a

Application role: Patient tracker (COOXARO02)
The patient tracker application role supports all the state transitions for the subject class. It
reflects the needs of applications that capture person related information for a patient. It manages
information for a patient that appears in the Person, Stakeholder, and Stakeholder Identifier
classes.

Receives: C00XM101a
C00XM102

Scenarios in: Example_model_for_MDF

Scenario: Discharge screw up (C00S3)
This scenario illustrates a reversed or canceled discharge.

Examples for: Discharge screw up (CO0S3)

Example - a

The patient, John Q Smith was admitted to the hospital for an emergency appendectomy.
The treatment was successful, and the patient was discharged 2 days after surgery.
However, three hours after the discharge, nursing staff noted that, even though the patient
had been held in the hospital dueto their concern for his condition, administrative staff had
processed a discharge. Therefore the discharge was canceled. Two days later, he was able
to go home.

Interaction sequence:  CO00XM104a
C00XM108a
C00XM109a
C00XM108a

Scenario: Registering Santa Claus (C00S2)
This demonstrates an erroneous patient registration.

Examples for: Registering Santa Claus (C00S2)

Example- b

A person identified as Mr. Santa Claus is registered as a patient on December 23rd.
However, subsequent audit revealsthat thisis not an actual person, and that the
identification information was supplied as a hoax.
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Interaction sequence. CO00XM101a
C00XM102

Scenario: Simple scenario (CO0S1)
Thisisabasic patient registration, admit and discharge scenario involving a hospital ADT office
and an ancillary department.

Examples for: Simple scenario (C00S1)

Example - a
Patient Tom Jones first registers with the ADT office which sends data about him to the
ancillary department.

Subsequently, Jones is admitted and later discharged. Information about the encounter
creation and the discharge are sent from the ADT office to the ancillary department.

Interaction sequence. CO00XM101a
C00XM104
C00XM108
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13. Specification of the HL7 MDF Components

This chapter contains the formal specification of the models that must be developed in carrying out the
design processes of the MDF. This specification defines each element of each model, the attributes of
those elements, and the associations between them. For example, in support of chapter 10, Creating
Message Specifications, this chapter will define a Message Information Model, define the datato be
recorded about a MIM (its attributes) and define the association between each element of the MIM and
other elementsin other models, such as the RIM.

The purpose of this specification is to collect in one place a complete and unambiguous definition of each
of the work-products or deliverables that are the subjects of the MDF

13.1 Meta-model

One way to express such a specification is to define create amodel of the information structures that the
MDF requires. Thisisamodel that describes models - ameta-model. The formalism used here is the same
formalism that the MDF requires for documenting the health care domain in the information model. While
the RIM has classes like "Patient” and "Person,” the meta-model contains classes like "Model,"
"Hierarchical Message Description” and even "Class."

The expression of the meta-model follows the same graphical and literary expressions used for the RIM,
formalisms that should be familiar to HL7 participants. As does the RIM, the meta-model contains subject
areas to organize the material and datatypes. The latter serve to express the HL7 constraints on creating
names for model elements like classes, descriptive text that includes open issues, and the like.

The following pages open with atable of contents for the meta-model followed by five pages of diagrams
for the various models, and then the detailed literary expression, which isthe formal specification.

13.2 Limitations of this meta-model

Because the meta-model is being developed simultaneously with major revisions to the MDF, there are
places where the meta-model is not fully concordant with the MDF. In these cases, the chapters are correct,
and the meta-model will change to match them. There are three places where required changes are known:

13.1.1 Vocabulary domain specifications

The meta-model for vocabulary domain specifications is correct, but incomplete. Chapter 7 includes the
specification of tables that cannot be fully derived from the meta-model. These include notions of
versioning, version dating, attribution of changes and relationsto LOINC.

13.1.2 Use case generalization

Chapter 5 introduces three types of use case associations - generalization, "extends' and "includes." The
current meta-model includes only the first of these.

13.1.3 Message design model

This chapter is still being tested. Thus changes to the equivalent meta-model sections—MIM, R-MIM,
HMD and MET — should be expected.
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H Model: HL7_V3_Meta-Model |

| Thismodel is Copyright by HL7 |

Identifications:
Organization: HL7
Version: V 1-13 19991020
ModelID: MET_0113
Developed by: Modeling and Methodology
Description of: HL7 V3 Meta-Model

Thismodel represents the meta-model of the third release of the HL7 Version 3 MDF, as
updated in October 1999.

It includes the datatype and domain model, extensions to the information, interaction and
use case models, and the results of two complete revisions of the Message Design Model.
The latter includes the message element type model, a model of the message information

model, amodel of the refined message information model (R-MIM) and the rel ationships
between these artifacts and the elements of the HMD.

Thisversion isfelt to be complete, it matches the current HL7 tooling, and is mostly
correct, but probably needs some revision after the message design concepts have been
tested.

Subject Areasfor: HL7 V3 Meta-Model

Subject Areaz MET Data type model
The data type model defines the structure of the data types that may be assigned to
information model attributes when these attributes are included in messages. It expresses
the hierarchical relationship between data types and their components. It defines the role
for attribute typesin the information model. It also includes the structure of HL7 Version
2.x fields and data types.
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Contains classes: Attribute
Attribute_type
Composite_data_type
Data_type
Data_type_alias
Data_type_category
Data_type_component
Data_type_generalization
Generic_type_parameter
HL7_committee
Model
Primitive_data_type
V23_data_type
V23 _field_segment
V23 fields
V23 _segments

Subject Areac MET Hierarchical message description
The Hierarchical message description model specifies the semantic links between elements
of aMIM, the message object diagram (MOD), the abstract message definition for a set of
message structures, and the message structures themselves.

Contains classes: Hierarchical_message_description
HMD _attribute_row
HMD class_row
HMD_domain_constraint
HMD _notation
HMD_other_row
HMD_relationship_row
HMD_row
Message_element_type
Message_row_control
Message_type
Model
RMIM_attribute_row
RMIM_class_row
RMIM_note
RMIM_other_row
RMIM_relationship_row
Union_message_type

Subject Areac MET Information model
The information model defines the content of messages exchanged with HL7. Classes,
connections, attributes, and states are the primary building blocks of the information
model. Classes provide abstractions of the objects represented by the model. The semantic
rel ationships between classes are expressed using connections. The three types of
connections are Generalization-specialization, Whole-part, and Instance. Attributes are the
facts applicable to the objects of the class, and states capture changes that trigger events
have upon the subject classes of the information model.

Contains classes: Alias_name
Association
Attribute
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Attribute_domain_constraint
Attribute_type

Class
Composite_aggregation
Data_type
Generalization_relationship
HL7_committee

State

State_transition
Subject_area

Subject_class
V23_data_type

V23 fields

Subject Areaz MET Interaction_model
Theinteraction model specifies the information flows that are needed to support the use
cases defined in the use case model.

It includes the information flows or interactions, the trigger events, the application roles
that send and receive the interactions and scenarios that provide an interaction trace for a
series of events.

Contains classes: Application_role
HL7_committee
Interaction
Interaction_model_category
Interaction_sequence
Storyboard
Storyboard_example
Trigger_event
Use_case
Use_case_sequence

Subject Areac MET Message element types
The message element type model expresses the semantic relationship between the meta-
model elements that define the type structure used to represent HL7 information structures
for communications.

Contains classes. Choice_branch
Choice MET
Collection_ MET
Common_message_element_type
Composite_ MET
Hierarchical_message_description
Message_element_type
Message MET
MET_component
Model
Primitive. MET
Version MET

Subject Areac MET Message information model
The message information model subject areais that sub-set of the message specification
model than includes all of the elements that make up aMIM.
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Contains classes:

Association

Attribute

Class

Composite_aggregation
Data_type
Generalization_relationship
Hierarchical_message_description
Message_information_model
MIM_aggregation

MIM _association

MIM_attribute
MIM_attribute_domain_constraint
MIM_class

MIM_generalization
MIM_relationship

MIM_state

State

Subject Areac MET Message specification model

The message specification model maps the information content of the information model
into the abstract and concrete message specifications needed to communicate between

computer applications.

It includes: the message information model which is the sub-set of the information model
needed to support a set of messages; the hierarchical message description that maps the
information content of the MIM into a set of message formats; and the message el ement
type model which describes the type structure used to convey messages.

Contains classes:

Choice_branch

Choice MET

Collection_ MET
Common_message_element_type
Composite_ MET

Data_type
Hierarchical_message_description
HL7_committee

HMD _attribute_row

HMD class_row
HMD_domain_constraint

HMD _notation

HMD_other_row
HMD_relationship_row
HMD_row
Message_element_type
Message_information_model
Message MET
Message_row_control
Message_type

MET_component
MIM_aggregation
MIM_association

MIM_attribute
MIM_attribute_domain_constraint
MIM_class

MIM_generalization
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MIM_relationship
MIM_state

Model

Primitive. MET

Project
Refined_message_information_model
RMIM_attribute_row
RMIM_class_row
RMIM_notation
RMIM_note
RMIM_other_row
RMIM_relationship_row
RMIM_row
RMIM_state_row
Union_message_type
Version MET

Subject Areac MET Model identification and scope
The components that define the overall model, the project and the domain information
models that support the project.

Contains classes: HL7_committee
Model
Project

Subject Areac MET Refined message information model

Contains classes: Message_element_type
Message_information_model
MIM_attribute
MIM_class
MIM_relationship
MIM_state
Model
Refined_message_information_model
RMIM_attribute_row
RMIM_class_row
RMIM_notation
RMIM_note
RMIM_other_row
RMIM_relationship_row
RMIM_row
RMIM_state_row

Subject Areac MET Use case _model
The use case model is a collection of actors, use cases and scenarios that comprise a high
level functional analysis of healthcare. For HL7, the purpose of this analysisisto the
requirements for messaging between computer applications . The Use Case Model
documents the institutional, medical, and business practices that the message(s) being
created will support.

Contains classes: Actor
HL7_committee
Use_case
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Use_case_category
Use_case_relationship

Subject Areaz MET Vocabulary domain_model
Defines the structure and relationships for vocabulary domains that are used to constrain
coded information model attributes in the information and message design models.
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Contains classes:

Attribute
Attribute_domain_constraint
Code_subsystem

Code_system

Coded_term

Derivative_domain
Domain_version
Enumerated_domain
HMD_domain_constraint
LOINC_link

MIM_attribute
MIM_attribute_domain_constraint
RMIM_attribute_domain_constraint
RMIM_attribute_row
Vocabulary_domain

Subject Areac Meta 1 Use case and Interaction models

Defined for graphing purposes only.

Contains classes:

Actor
Application_role
Class

Interaction
Interaction_model_category
Interaction_sequence
Message_type

Model
State_transition
Storyboard
Storyboard_example
Subject_class
Trigger_event
Use_case
Use_case_category
Use_case_relationship
Use_case_sequence

Subject Area: Meta 2 Information model

Defined for graphing purposes only.

Contains classes:

Alias_name

Application_role

Association

Attribute
Attribute_domain_constraint
Attribute_type

Class

Composite_aggregation
Data_type
Generalization_relationship
Hierarchical_message_description
HL7_committee
MIM_aggregation
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MIM _association
MIM_attribute
MIM_class
MIM_generalization
MIM_relationship
MIM_state

Model

Project

State
State_transition
Subject_area
Subject_class
Trigger_event
Use_case
V23_data_type
V23 fields

Subject Area. Meta 3 Data type and Domain models

Contains classes: Attribute
Attribute_domain_constraint
Attribute_type
Code_subsystem
Code_system
Coded_term
Composite_data_type
Data_type
Data_type_alias
Data_type_category
Data_type_component
Data_type_generalization
Derivative_domain
Domain_version
Enumerated_domain
Generic_type_parameter
HMD_domain_constraint
LOINC_link
MIM_attribute
MIM_attribute_domain_constraint
Primitive_data_type
V23_data_type
V23 _field_segment
V23 fields
V23 _segments
Vocabulary_domain

Information model in: HL7_V3_ Meta-Model

Classesin: HL7_V3_Meta-Model

Class: Actor
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Is part of: Model

Associated with: Use case
Use_case_category

Description of: Actor
An actor isarole played by someone or something that interacts directly with the elements
represented by the classes in the information model. With one exception, actors cannot
represent information systems. The exception is a special actor with the literal name "some
information system". The name is chosen to reinforce the notion that use cases are not built
on apriori knowledge of the functionality of specific healthcare information systems.

Composition for: Actor

in (1,1) :: Modd :: has (0,n)
The relationship between actors and the models of which they are a part.

Associations for: Actor

participates_in (0,n) :: Use _case:: involves (1,n)
included_in (0,n) :: Use_case category :: includes (0,n)

Attributes of: Actor

description : DescriptiveText
A short informative statement that allows people to determine, with certainty, whether a
particular real world roleis an instance of the actor.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

name : NameString
The actorsin the model are each given a unique name. The actor name is a singular noun or
noun phrase.

Class: Alias name

Associated with: Attribute
Class

Description of: Alias_name
Classes and attributes in the information model may have one or more alias names. These
allow for specia usesin HL7, such as short names, and for trandations to other languages.

13-17



Associations for: Alias name

names (0,1) :: Attribute :: has_alias (0,n)
names (0,1) :: Class:: has_alias (0,n)

Attributes of: Alias name

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

name : NameString
The alias name for the linked element.

use : Enumerated
A code indicating the use of this alias.

Class: Application role

Is part of: Model
Associated with: Interaction
Interaction

Interaction_model_category
Subject_class

Description of: Application role
Application roles are abstractions that name roles that may be played by health-care
information system components when sending or receiving HL7 messages. Thusthey area
defined set of responsibilities with respect to interactions. The role may have responsibility
to send or receive one or more interactions. The application role and its responsibilities
may form the basis for establishing conformance specifications for a standard.

Application roles should be stereotyped with respect to their responsibilities for
information about a subject class. The technical committee should start its thinking about
application roles from the perspective that there are three fundamental purposes for
message exchange, three basic "messaging modes'. These are:

Declarative - Thisincludes messages that are sent with the intent of conveying information
from one party to another. For example, a healthcare provider might send a message every
time a person is registered as a patient with that provider.

Imperative - Thisincludes messages that direct or request a party to do something. For
example, a healthcare provider might send a message to alaboratory every time the
provider needs the laboratory to perform atest. Note, that even though the message must
include information about the test and the patient the test is for, the primary purpose of the
message is to request that the test be done.

13-18



Interrogative - This includes messages that ask for information, that ask a question. For
example, a healthcare provider might send a message to an MPI mediator asking whether
the MPI mediator has information about a specific person.

Application roles will have stereotyped names constructed as <subject class>
<relationship>. These stereotypes are specific to the messaging modes.

- For the declarative mode, the typical roles are "declarer" and "recipient”

- For the imperative model, the typical roles are "placer” and "filler"

- For the interrogative mode, the typical roles are "questioner” and "answerer"

There is no requirement that a Technical Committee create all of these "<subject
class><relationship>" roles. Nor isit is limited to these possibilities. But it is expected that

the committee will consider these stereotypes.

Composition for: Application role

in (1,1) :: Modd :: has (0,n)
The relationship between application roles and the models of which they are a part.

Associations for: Application role

receives (0,n) :: Interaction :: received_by (1,1)
A reference to the application role that is responsible for receiving the message involved in
thisinteraction. The receiving role must be prepared to accept the message and to fulfill the
receiver responsibility.

sends (0,n) :: Interaction :: sent_by (1,1)
The sending role has responsibilities to recognize the trigger event for the interaction and to
cause the appropriate message to be sent.

included_in (0,n) :: Interaction_model_category :: includes (0,n)
relates_to (1,1) :: Subject_class:: subject_of (0,n)

Links each Application role to the Subject class for which it plays arole. The nature of this
relationship is stereotyped as discussed in the description for the Application_role.

Attributes of: Application role

description : DescriptiveText
The text that describes the application role and summarizes the interaction responsibilities
that are part of that role.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.
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identifier : IdentifierString
An identifier assigned to the application role. The identifier is unique within the scope of
the model in which the application role is defined. In HL7, committees manage the unique
identifiers for their application roles, and concatenate the committee identifier as
"Cnn_<identifier>."

name : NameString
A name assigned to the application role. The name is unique within the scope of the model
in which the application role is defined.

Class: Association

Associated with: Class
Class
MIM _association

Description of: Association
An association between classes depicts the occurrence of a reference attribute used to
connect class instances (objects). The associated objects can be of the same or different
classes. When the association is defined one of the two classes is designated the "source
class' and the other the "target" class. These designations are necessary to unambiguously
define an association, but the designations have no semantic implications about the roles of
the associated classes within the information model being defined. The selection of which
classto label as"source" is arbitrary.

Associations for: Association

has_source (1,1) :: Class:: is_source (0,n)
A reference to the class from which the association perspective is captured.

has_target (1,1) :: Class:: is_target (0,n)
A reference to the class that is the target of the association.

included_in (0,n) :: MIM_association :: includes (1,1)

Attributes of: Association

description : DescriptiveText
A short informative statement that describes the relationship between the classes connected
by the association.

history : CompoundHx
Thisisacompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

Note, the version data must fit within the range of the applicable versions for both classes
to which this element is attached.
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inverse_name : NameString
A short action phrase that specifies the role of the destination class in the association. Each
associ ation between the same pair of classes must have a unique inverse name.

name : NameString
A short action phrase that specifies the role of the source classin the association. Each
association between the same pair of classes must have a unique name.

source_multiplicity : MultiplicityString
A set of values and value ranges indicating the number of source class instances involved
in the connection. In value ranges the minimum shall be zero or more and the maximum
shall be equal to or greater than the minimum. The maximum number may be expressed as
unlimited.

target_multiplicity : MultiplicityString
A set of values and value ranges indicating the number of destination class instances
involved in the connection. In value ranges the minimum shall be zero or more and the
maximum shall be equal to or greater than the minimum. The maximum number may be
expressed as unlimited.

Class: Attribute
Is part of: Class

Associated with: Alias_name
Attribute_domain_constraint
Attribute_type
Data_type
MIM_attribute
Subject_class
V23_data_type
V23 fields
V23 _segments

Description of: Attribute
Attributesin the information model are the major source of the data content used in HL7
communications. Attributes are abstractions of the data captured about classes. Attributes
capture separate aspects of the class and take their values independent of one another.
Attribute domain specifications are captured in datatypes.

Composition for: Attribute

in (1,1) :: Class:: has (0,n)
The relationship between attributes and the classes of which they are a part.
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Associations for: Attribute

has_alias (0,n) :: Alias_name :: names (0,1)
constrained_by (0,1) :: Attribute_domain_constraint :: constrains (0,n)

is_of type (1,1) :: Attribute_type :: types (0,n)
A reference between an attribute and its attribute type. The attribute type code must aso be
the terminal component of the attribute name.

is_of type (0,1) :: Data type :: types (0,n)
A link between an attribute and the datatype that has been assigned to it. An attribute is
assigned a datatype the first time that it is used in an HMD, and retains that type thereafter.

included_in (0,n) :: MIM_attribute :: includes (1,1)

is_state_attribute_for (0,1) :: Subject class:: has_state_attribute (1,1)
The state attribute of a class contains a value indicating the current state of the class. In the
event that the class has concurrent states, the attribute must be a set of state values.

had_V23_type (1,1) :: V23 _data type:: typed (0,n)
Provides an indication of the data type used in Version 2.x for a particular attribute, if such
prior usage has been identified.

based_on (0,n) :: V23 fields:: is_source_for (0,n)
Provides a linkage for an information model attribute to its equivalent version 2.x field, if
such linkage exists and has been identified.

stems_from (0,n) :: V23 _segments :: source_of (0,n)
Many attributes are traced to equivalent content in HL7 Version 2.x. This connection is
secondary to the path that traces an attribute to an HL7 field to a segment. It is provided for
model ers who wish to specify particular segments for information model attributes.

Attributes of: Attribute

description : DescriptiveText
A short informative description of the Class characteristic captured by the Attribute.

history : CompoundHx
Thisisacompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

Note, the version data must fit within the range of the applicable versions for the class of
which this element is a part.
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inclusion : Boolean
An indication of whether the inclusion of the attribute is mandatory in all HL7 HMDs and
messages. Setting the inclusion to mandatory in the information model is deprecated.

name : NameString
Singular nouns are used for attribute names. Attribute names are unique within the class
they describe and within the set of attributes inherited by the class they describe. The
terminal element of the name shall indicate the attribute type for the attribute.

repeatability : Boolean
Indicates whether this attribute may repeat when it isincluded in the message structure of a
hierarchical message description. The default is false, non-repeating.

Class: Attribute domain constraint

Associated with: Attribute
Vocabulary_domain

Description of: Attribute_ domain_constraint
Constrains a coded attribute to a particular vocabulary domain.

For any class, the special attribute status _cd has as its domain all of the states of the class.

Associations for: Attribute domain constraint

constrains (0,n) :: Attribute :: constrained_by (0,1)
links_domain (1,1) :: Vocabulary_domain :: is_constraint (0,n)

Attributes of: Attribute domain_constraint

strength : String
The strength of the constraint is either CWE (coded with exceptions) or CNE (coded, no
exceptions). If no value is given, CWE is the defaullt.

Class: Attribute type

Associated with: Attribute
Data_type

Description of: Attribute type
An indication of the form of the attribute, and of its usage. The use of attribute type words
in attribute names aids in creating uniformity in the names, helps to avoid unintentional
redundancy, and adds clarity to the model.

Associations for: Attribute type

types (0,n) :: Attribute :: is_of type (1,1)
A reference between an attribute and its attribute type. The attribute type code must also be
the terminal component of the attribute name.
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implemented_by (0,1) :: Data type :: implements (1,n)
Each Attribute type may be implemented by one or more data types.

Attributes of: Attribute type

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

name : NameString
The full name of the attribute type.

short_name : NameString
The representation of the attribute type that is appended to the name of the attribute to
indicate the attribute type.

usage : DescriptiveText
A brief description of the intended usage of this attribute type.

Class: Choice branch

Associated with: Choice_ MET
Message_element_type
Version MET

Description of: Choice branch
A choice branch is provides one alternative for a choice MET or aversion MET. The
branch includes a tag used to identify the branch when it is instantiated and a type that
represents the branch.

Associations for: Choice branch

is_choice_for (0,1) :: Choice_MET :: has_choices (1,n)
Each branch of a Choice MET includes atype. One of these choicesis used in a Choice
MEI. A choice branch must be part of aversion MET or achoice MET, but not a part of
both.

is_of _type (1,1) :: Message _element_type :: types (0,n)
Each choice branch must be typed by an MET.

is_choice_for (0,1) :: Version_MET :: has_choices (1,n)
Each branch of aVerson MET includes atype. All of these choices are used in a Choice
MEI. A choice branch must be part of aversion MET or achoice MET, but not a part of
both.
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Attributes of: Choice branch

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

tag_value : Enumerated
The value that identifies a particular choice. The tag values must be unique within asingle
choice MET or version MET.

The branch must have a unique tag value whether or not that value governs the selection of
the choice in an MEI. Whether this is the governing value for a particular HMD is
determined by the value_type attribute. If that attribute has a value of "Other" then this
value rules. If the value_typeis"State" then a set of "states” will govern the choice. The
state values are linked to the choice branch by the mandatory association to a choice node
which contains the states as choice values.

value_type : Enumerated
The value type determines whether this choice branch is governed by the tag value, or
whether it is governed by a set of choice values linked to the (mandatory) associated choice
node, which values are determined by associations to states in the MIM.

The presently allowed values for this element are "State" or "Other" where "Other" draws
the value from tag value.

Class. Choice MET

Subtype of: Message_element_type
Associated with: Choice_branch
Description of: Choice MET

A composite message element type for which only one of the branches will be sent in an
instance.

Associations for: Choice MET

has_choices (1,n) :: Choice_branch :: is_choice_for (0,1)
Each branch of a Choice MET includes atype. One of these choicesis used in a Choice
MEI. A choice branch must be part of aversion MET or achoice MET, but not a part of
both.

Class: Class
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Supertype of: Subject_class

Is part of: Model

Composite of: Attribute

Associated with: Alias_name
Association
Association

Composite_aggregation
Composite_aggregation
Generalization_relationship
Generalization_relationship
MIM_class

Subject_area

Subject_area

Description of: Class
An abstraction of a set of real-world things (objects) such that all of the objects have the
same characteristics and all instances are subject to and conform to the same rules. Classes
are the people, places, roles, things, and events about which information is kept.

Composition for: Class

has (0,n) :: Attribute :: in (1,1)
The relationship between attributes and the classes of which they are a part.

in (1,1) :: Modd :: has (0,n)
The relationship between classes and the models of which they are a part.

Associations for: Class

has_alias (0,n) :: Alias_name :: names (0,1)
is_source (0,n) :: Association :: has_source (1,1)

A reference to the class from which the association perspective is captured.

is_target (O,n) :: Association :: has_target (1,1)
A reference to the class that is the target of the association.

is_composite (0,n) :: Composite_aggregation :: has_composite (1,1)
A reference to the class that is the composition the relationship.

is_part (0,n) :: Composite_aggregation :: has_part (1,1)
A reference to the class that is the part class in the relationship.
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is_subtype (0,n) :: Generalization_relationship :: has_subtype (1,1)
The linkage between a generalization relationship and the subtype that participatesin that
connection.

is_super_type (0,n) :: Generalization_relationship :: has_super_type (1,1)
The linkage between a generalization relationship and the supertype that participatesin that
connection.

included_in (0,n) :: MIM_class :: includes (1,1)
appears_in (0,n) :: Subject_area :: includes (1,n)

The linkage between a Subject area and each of the Classes that are in that Subject area.

primarily_resides_in (0,1) :: Subject_area:: holds (1,n)
The linkage between a Class and the Subject areathat isits primary residence. This must
be established if a Class resides in more than one Subject area.

Attributes of: Class

description : DescriptiveText
A short informative statement that allows one to tell, with certainty, whether a particular
real world thing is an instance of the Class as conceptualized in the information model.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

isSAbstract : Boolean
This variable indicates whether or not this Classis an abstract class. An abstract classisa
class that can not be instantiated and is customarily the generalization classin a
generalization/specialization structure.

name : NameString
The Classes in the information model are given a unique name. The Class nameisa
singular noun or noun phrase.

Class. Code subsystem

Subtype of: Vocabulary_domain
Is part of: Code_system
Associated with: Code_subsystem

Code_subsystem
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Description of: Code subsystem
Many code systems have subsystems. These are, e.g., axesin SNOMED, classes, and
subclasses in hierarchical codes such as ICD. The structure of coding systemsis
idiosyncratic.

Composition for: Code subsystem

of (1,1) :: Code_system :: has (0,n)

Associations for: Code subsystem

has_substructure (0,n) :: Code_subsystem :: is_substructure (0,1)
A code sub-system may be further decomposed in a hierarchical fashion by implementing
this association.

is_substructure (0,1) :: Code_subsystem :: has_substructure (0,n)
A code sub-system may be further decomposed in a hierarchical fashion by implementing
this association.

Class: Code system

Subtype of: Vocabulary_domain
Composite of: Code_subsystem
Description of: Code system

A system is a published code system by an organization, that definesit, publishesit,
maintains it, and thus guarantees for its usefulness and continuity.

ORGANIZATION: eg. WHO, College of American Pathologists, 1SO, IANA, and HL7 of
course.

NAME: e.g. ICD, ICPM, ICPC, SNOMED, 639-1, MIME types, ...

Composition for: Code system

has (0,n) :: Code_subsystem :: of (1,1)

Attributes of: Code system

organization : String
The name of the organization that maintains the code system. Examples are WHO, College
of American Pathologists, ISO, IANA, and HL7.

Class: Coded term

Is part of: Domain_version

Associated with: Enumerated_domain
Vocabulary_domain
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Description of: Coded term
This class is not expected to be exhaustively instantiated. Its purpose is not to copy the lists
of terms of all external code sets. Rather it will be used for those codes that must be
enumerated to define a particular HL7 domain.

It can also be used to capture and manage HL 7-defined code sets.

Composition for: Coded term

in_version (1,1) :: Domain_version :: has (0,n)

Associations for: Coded term

is_part_of (0,n) :: Enumerated_domain :: includes (0,n)
An enumeration is a set of terms.

element_of (1,1) :: Vocabulary_domain :: has_set_of (0,n)
This relationship indicates that a vocabulary domain is a set of terms and every term
belongs to one vocabulary domain.

Through subsystems and derived vocabulary domains, any term can be member of more
than one vocabulary domain.

Attributes of: Coded term

code : String
The text string used within the coding system to identify this concept.

definition : DescriptiveText
A textual representation of the meaning of this entry asit is represented in the coding
system from which it came.

Any term may have a definition stored. For the terms that are referenced from external
coding systems, the definition will not be included..

These terms may be used to maintain HL7 code tables, in which case, the definition is
mandatory.:

A freshly defined HL7 code table would be an Enumeration domain (refersto itself asa
"base"). All itemsin the enumeration would be terms with definition attached to them.

HL7_concept_id : String
the unique item identifier assigned by HL 7 to this concept. This concept identifier is
globally unique to a concept throughout all HL7 tables. That is, if the concept male
occurred in another vocabulary domain in addition to the Gender domain, it would again
have an item identifier of "1". If auniversal terminology of medicine becomes available,
the universal concept identifier from that terminology could be used in place of thisHL7
assigned identifier.
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status : CodedElement
The status of this entry within this domain table. The values for Status come from the
vocabulary domain EditStatus. Some values for status are Proposed, Rejected, Active,
Obsolete, and Inactive.

title : String
A textual name for the term.

version_out : String
The version number of the table at which this entry was deleted. A blank Vout value means
that the row continues to exist in the current version of the table.

Class: Collection MET

Subtype of: Message_element_type
Associated with: Message_element_type

Description of: Collection MET
Provides for the inclusion of a collection of other METSs as a component of an MET.

The collection may be aList (ordered collection of instances), a Set (unordered collection
of unigque instances) or a Bag (unordered collection of instances which might not be
unique).

Associations for: Collection MET

collects (1,1) :: Message_element_type :: collected_by (0,n)
Each collection MET collects elements of asingle type.

Attributes of: Collection MET

cardinality : MultiplicityString
Provides the minimum and maximum number of occurrences in the collection.

type : Enumerated
Determines whether the collectionisaList, a Set, or a Bag.

Class. Common message element type

Subtype of: Composite_ MET

Description of: Common_message element type
The common message element type is composite MET that has been declared as a public
type available for assignment or substitution, as appropriate in an HMD.

Openlssue: This class may require additional attributes.
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Class. Composite aggregation

Associated with: Class
Class
MIM_aggregation

Description of: Composite aggregation
An association between classes that depicts the relationship between a composite aggregate
class and its component parts.

Associations for: Composite aggregation

has_composite (1,1) :: Class:: is_composite (0,n)
A reference to the class that is the composition the relationship.

has_part (1,1) :: Class:: is_part (0,n)
A reference to the class that isthe part class in the relationship.

included_in (0,n) :: MIM_aggregation :: includes (1,1)

Attributes of: Composite aggregation

composite_to_part_phrase : NameString
A short phrase representing the nature of the relationship from the perspective of the
composite class. Example phrases are: "includes’, "contains', "consists of", "has as parts".
Other phrases may also be used. If no phrase is specified, the phrase "contains’ will be
assumed.

description : DescriptiveText
A short informative description of the composite aggregation connection.

history : CompoundHx
Thisisacompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

Note, the version data must fit within the range of the applicable versions for both classes
to which this element is attached.

part_multiplicity : MultiplicityString
A set of values and value ranges indicating the number of part class instancesinvolved in
the aggregation. In value ranges the minimum shall be zero or more and the maximum shall
be equal to or greater than the minimum. The maximum number may be expressed as
unlimited.

part_to_composite_phrase : NameString
A short phrase representing the nature of the relationship from the perspective of the part

class. Example phrases are: "isincluded in", "is contained in", "is part of", and "isa
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component of". Other phrases may also be used. If no phrase is specified, "is part of" will
be assumed.

Class. Composite data type

Subtype of: Data_type
Composite of: Data_type_component
Associated with: Composite_ MET

Description of: Composite data type
A composite data type consists of one or more named and typed components.

Composition for: Composite data type

contains (1,n) :: Data_type _component :: belongs_to (1,1)

Associations for: Composite data type

specifies (1,1) :: Composite MET :: specified_by (0,1)
Each composite data type has an associated composite MET that is used to represent it in
messages.

Class. Composite MET

Subtype of: Message_element_type

Supertype of: Common_message_element_type
Message MET

Composite of: MET_component
Associated with: Composite_data_type
Description of: Composite MET
A message element type that contains other message elements (components). Each

component message element has a name and a type. Each component of an element must
have a different name, although many may be of the same type.

Composition for: Composite MET

has_parts (1,n) :: MET_component :: is_part_of (1,1)

Associations for: Composite MET

specified_by (0,1) :: Composite_data type :: specifies (1,1)
Each composite data type has an associated composite MET that is used to represent it in
messages.
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Attributes of: Composite MET

is_segment : Boolean
This attribute is intended to capture the definition of a"segment” MET for usein a
segment-positional syntax (ER7).

Openlssue: This attribute is redundant to the association to aMIM_class. If the association
is present, then it is a segment. Otherwise, not.

Class. Data type
Supertype of: Composite_data_type
Data_type_alias
Generic_type_parameter
Primitive_data_type
Is part of: Model
Associated with: Attribute

Attribute_type
Data_type_alias
Data_type_category
Data_type_component
Data_type_generalization
Data_type_generalization
Generic_type_parameter
Generic_type_parameter
Generic_type_parameter
MIM_attribute

Description of: Data_type
Datatypes are used to express the type of an attribute or of a data type component. A data
type may be composite, primitive, an alias or a generic type parameter.

A generic type parameter contains a parameter that is part of the definition of a generic data
type. Each generic type parameter is part of the definition for a single generic type.

A composite data type contains one or more components.

An dlias provides an alternative name, alternate type code and additional description for
another data type.

A primitive data type is a data type that is defined entirely by its specification. A primitive
data type may have generic type parameters.

A generic datatype is a type that has one or more generic type parameters. It provides a
pattern for instantiating a specific, usually composite, data type.

Composition for: Data_type

in (1,1) :: Modd :: has (0,n)
The relationship between data types and the models in which they are first defined.
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Associations for: Data_type

types (0,n) :: Attribute :: is_of type (0,1)
A link between an attribute and the datatype that has been assigned to it. An attribute is
assigned a datatype the first time that it is used in an HMD, and retains that type thereafter.

implements (1,n) :: Attribute_type :: implemented_by (0,1)
Each Attribute type may be implemented by one or more data types.

has_alias (1,n) :: Data type dias:: is_alias (1,1)
Provides for one type to represent a simple alias for another.

resides_in (0,n) :: Data_type_category :: contains (0,n)

types (0,n) :: Data_type_component :: is_of type (1,1)
Each component is linked to a single type either directly or through a generic type
parameter.

is_subtype (0,n) :: Data _type generaization :: has_subtype (1,1)
Each data type generalization includes a single sub-type.

is_supertype (0,n) :: Data_type generalization :: has_supertype (1,1)
Each data type generalization provides sub-types for a single super-type..

allowed_for (0,n) :: Generic_type parameter :: has_allowed_types (0,n)
Determines the set of types that a generic type parameter may implement.

defined_by (0,n) :: Generic_type_parameter :: defines (1,1)
Relationship between a Generic Type Parameter and the Generic type for which itisa
parameter.

types (0,n) :: Generic_type parameter :: has_instance_type (0,1)
This relationship defines the particular instantiation type for a generic instance.

is_working (0,n) :: MIM_attribute :: has_working (0,1)
If aMIM attribute is associated with a RIM attribute that does not have an assigned data
type, the MIM attribute may be assigned an aternative, working data type. This association
must not be instantiated otherwise.

Attributes of: Data type

description : DescriptiveText
A detailed description or specification for the data type. All such descriptions are assumed
to also reference a broader specification of data types.
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history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

is_internal : Boolean
A datatype may be defined as being "internal”. Aninternal typeis used only to define
other composite data types. Internal types shall not be used in messages. For example, we
define atype Binary that contains pure raw data bits, and that is used only by Multimedia
Enabled Free Text.

name : NameString
The formal name for the data type.

type_code : String
The formal code assigned by the Control/Query Committee for this datatype. Thisisthe
representation of the data type that appears as the data type for attributes of the information
model and data type components in the data type model.

Class: Data type alias

Subtype of: Data_type
Associated with: Data_type

Description of: Data type alias
An dlias provides an alternative name, alternate type code and additional description for
another data type. Its most common use is to provide a specific "user-friendly" name for a
collection of other data types.

Associations for: Data_type alias

is_alias (1,1) :: Data type:: has_alias (1,n)
Provides for one type to represent a simple alias for another.

Class: Data type category

Is part of: Model

Associated with: Data_type
Data_type_category
Data_type_category
HL7_committee

Description of: Data type category
A datatype category collects data types that represent similar real world concepts, or are
represented in asimilar fashion.

13-35



Composition for: Data type category

in (1,1) :: Modd :: has (0,n)
The relationship between data type categories and the models of which they are a part.

Associations for: Data type category

contains (0,n) :: Data _type :: resides_in (0,n)
is_nested_in (0,1) :: Data type_category :: nests (0,n)
nests (0,n) :: Data type category :: is_nested_in (0,1)
maintained_by (1,1) :: HL7_committee :: maintains (0,n)

Attributes of: Data type category

description : DescriptiveText
Th description of the data type category expresses the unifying concept that causes a set of
data types to be included in this category.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

name : NameString
The name given to the data type category.

Class. Data type component

Is part of: Composite_data_type
Associated with: Data_type

Description of: Data type component
A component is an element of a data type that may be valued when the datatypeisused in
HL7 communications. The component takes its type from a data type that is any of -
primitive, composite, or generic type parameter.

A component of acomposite datatypeislike avariable, i.e. it hasaname and atype. The
type can be declared to be included by reference instead of by value. Thisis useful if you
know such a component mentions an instance that is already mentioned elsewhere in the
communication. In languages such as Java, where objects are always handled through
references this does not make any difference.
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Composition for: Data_type component

belongs_to (1,1) :: Composite_data type :: contains (1,n)

Associations for: Data_type component

is_of type (1,1) :: Data type :: types (0,n)
Each component is linked to a single type either directly or through a generic type
parameter.

Attributes of: Data type component

description : DescriptiveText
The description of a component should include its role within the composite of whichitisa
part and its relationships, if any, to other components of the same composite.

history : CompoundHx
Thisisacompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

is_reference : Boolean
The component type can be declared to be included by reference instead of by value. This
isuseful if you know such a component mentions an instance that is already mentioned
elsewhere in the communication. In languages such as Java, where objects are aways
handled through references this does not make any difference.

name : NameString
The formal name of the data type component.

Class: Data type generalization

Associated with: Data_type
Data_type

Description of: Data_type generalization
Types can maintain an inheritance relationship with each other. We explicitly allow (and
use) "multiple inheritance”. However, we do use inheritance as a way to speciaize
subtypes from general super-types. Rather we go the other way. Abstract generalized types
are used to categorize the concrete typesin different ways. Thus one can get hold of all
types that have a certain property of interest.

For instance, we define the generalized type Quantity to subsume all quantitative types.
Thisis used to define one type Ratio as aratio of any two quantities.

Similarly, we define a data type Interval that is a continuous subset of any type with an
order relation. All types with an order relation are subsumed under OrderedType. Note that
not all quantities are ordered (e.g. vectors are not) and there may be non-quantities that
have an order relationship (ordinals, e.g. military ranks).
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Associations for: Data _type generalization

has_subtype (1,1) :: Data type:: is_subtype (0,n)
Each data type generalization includes a single sub-type.

has_supertype (1,1) :: Data type:: is_supertype (0,n)
Each data type generalization provides sub-types for a single super-type..

Attributes of: Data type generalization

description : DescriptiveText
A statement of the nature of the generalization relationship.

history : CompoundHx
Thisisacompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

Class: Derivative domain

Subtype of: Vocabulary_domain
Associated with: Vocabulary_domain
Description of: Derivative _domain

A derivative is the vocabulary domain that results from applying a particular operator to
two or more other vocabulary domains.

A derivative vocabulary domain is usually a subset of another set. Defining derivatives
inclusion or exclusion of one domain with another. Derivatives can exist on different
levels: e.g., intheream of an institution (hospital department), a country (USA), atreaty
(EU), and so on. Thus, each derivative can be defined on another derivative in alarger
realm (e.g., a German hospital narrows the domain defined by the EU that in turn may be a
subset of aWHO code).

While system and subsystem are defined externally, derivatives must be explicitly defined.

Associations for: Derivative domain

has_operands (2,n) :: Vocabulary _domain :: is_operand_for (0,n)
Relationship between a derivative, its operator, and the operands (other domains) to which
the operator is applied.

Attributes of: Derivative domain

operator : Enumerated
The operator that defines the combinatorial rule applied to two or more operand domains to
arrive at the derivative domain. Operators include union (+) and difference (-). Additional
constructs may be provided.
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Class. Domain_version

Composite of: Coded_term
LOINC_link
Vocabulary_domain

Description of: Domain_version
Captures each update of the vocabulary domain tables in a version, including the when the
editing took place, who performed it, and comments as to what was done.

Composition for: Domain_version

has (0,n) :: Coded_term :: in_version (1,1)
has (0,n) :: LOINC_link :: in_version (1,1)
has (0,n) :: Vocabulary_domain :: in_version (1,1)

Attributes of: Domain_version

comment : DescriptiveText
A summary of why the edits were made, and what was done.

edit_dttm : DateTime
The date and time that the edit session began

editor_id : String
An identifier of the person or group responsible for the edits.

version : String
The version number of the edit session. This number isincremented by 1 each time a new
edit session takes place. The version number is used as the value of Vin and Vout as
appropriate to track which table entries in the vocabulary definition tables were added,
modified, or deleted during the session.

Class. Enumerated domain

Subtype of: Vocabulary_domain

Associated with: Coded_term
Vocabulary_domain

Description of: Enumerated domain
An enumerated domain is defined by an enumerated set of code terms. While large code
systems are impractical to enumerate, and while some are not enumerable at all,
enumeration is useful for small domains.
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Associations for: Enumerated domain

includes (0,n) :: Coded_term :: is_part_of (0,n)
An enumeration is a set of terms.

populates (1,1) :: Vocabulary_domain :: includes (0,n)
An enumeration includes terms from a particular domain. In the case where the
enumeration is the entire domain, this relationship is self-referential.

Class: Generalization relationship

Associated with: Class
Class
MIM_generalization

Description of: Generalization relationship
Generalization is arelationship between a class and subtypes of the class. A supertype can
be associated with more than one subtype. Each of the subtypes associated with asingle
supertype is mutually exclusive. A subtype may be associated with more than one
supertype. The hierarchy or lattice of generalizationsis called a generalization relationship.
The subtype inherits the attributes, and associations, and of all of its supertypes.

Associations for: Generalization relationship

has_subtype (1,1) :: Class :: is_subtype (0,n)
The linkage between a generalization relationship and the subtype that participatesin that
connection.

has_super_type (1,1) :: Class:: is_super_type (0,n)
The linkage between a generalization relationship and the supertype that participatesin that
connection.

included_in (0,n) :: MIM_generalization :: includes (1,1)

Attributes of: Generalization relationship

description : DescriptiveText
A short informative description of the Generalization relationship.

history : CompoundHx
Thisisacompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

Note, the version data must fit within the range of the applicable versions for both classes
to which this element is attached.

Class. Generic type parameter
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Subtype of: Data_type

Associated with: Data_type
Data_type
Data_type

Description of: Generic_type parameter
A generic type parameter contains a parameter that is part of the definition of a generic data
type. Each generic type parameter is part of the definition for a single generic type.

The most common form of generic type parameter provides an instantiation type, drawn
from two or more types.

Other generic type parameters constrain the generic type, such as the collection type and
multiplicity for a Collection.

Associations for: Generic_type parameter

defines (1,1) :: Data type :: defined_by (0,n)
Relationship between a Generic Type Parameter and the Generic type for which itisa
parameter.

has_allowed_types (0,n) :: Data type :: allowed_for (0,n)
Determines the set of types that a generic type parameter may implement.

has_instance_type (0,1) :: Data type :: types (0,n)
This relationship defines the particular instantiation type for a generic instance.

Attributes of: Generic_type parameter

value : String
Establishes the content for a generic type parameter that defines a property of a generic
type other than an instantiation type.

Class: Hierarchical message description

Is part of: Model

Composite of: HMD_row
Message_type

Associated with: Message_element_type
Project

Description of: Hierarchical message description
A structure that completely defines the structure of a set of messages, and reflects the
relationship of the elements of these messages to components of the Refined Message
Information Model from which it derives and the Message Element Types that it defines or
USes.
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Composition for: Hierarchical message description

contains (1,n) :: HMD_row :: is_part_of (1,1)
A reference to the HMD that contains each HMD row.

contains (1,n) :: Message type:: is_part_of (1,1)
Each message structure is contained in asingle HMD.

in (1,1) :: Modd :: has (0,n)
The relationship between hierarchical message descriptions and the models in which they
arefirst defined.

Associations for: Hierarchical message description

defines (0,n) :: Message element_type :: defined_in (1,1)
Each MET must be defined in one HMD.

supports (1,1) :: Project :: implemented_by (0,n)
A MIM should support a single project.

Attributes of: Hierarchical message description

description : DescriptiveText
A short textual description of the messages covered in the HMD..

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

identifier : IdentifierString
Arbitrary identifier assigned by Technical Steering Committee. Committees may assign an
interim identifier that starts with the committeg'sidentifier, as "Cnn_<identifier>" so long
as this composite identifier is unique.

name : NameString
The HMDs in the model are each given a name.

Class: HL7 committee

Associated with: Data_type_category
Interaction_model_category
Message_information_model
Model
Project
Subject_area
Use_case_category

13-42



Description of: HL7 committee
Unique identifier assigned to each of the Technical Committees and Special Interest
Groups of the HL7 Working Group.

Associations for: HL7 committee

maintains (0,n) :: Data_type_category :: maintained_by (1,1)
maintains (0,n) :: Interaction_model_category :: maintained_by (0,1)
defines (0,n) :: Message information_model :: defined_by (1,1)
prepares (0,n) :: Modd :: prepared_by (1,1)

Links a model to the committee that prepared it.

responsible_for (0,n) :: Project :: responsibility_of (1,1)
Establishes the relationship between committees and the projects for which that committee
isresponsible.

maintains (0,n) :: Subject_area :: maintained_by (0,1)

maintains (0,n) :: Use_case category :: maintained_by (0,1)

Attributes of: HL7 committee

facilitator : String
Name of the individual who facilitates modeling for this committee.

id : IdentifierString
Assigned committee identifier.

mission : DescriptiveText
The approved mission statement or charter for this committee.

name : String
The name of the Technical Committee or Special Interest Group.

Class: HMD attribute row

Subtype of: HMD_row
Associated with: RMIM_attribute_row

Description of: HMD attribute row
An attribute row represents a single attribute in the R-MIM.
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Associations for: HMD _attribute row

defined_by (1,1) :: RMIM_attribute_row :: defines (0,n)

Class: HMD class row

Subtype of: HMD_row
Associated with: RMIM_class_row

Description of: HMD class _row
Thereisone classrow in an HMD. Thisrow isthe root of the HMD.

Associations for: HMD class _row

defined_by (1,1) :: RMIM_class row :: defines (0,n)

Class: HMD domain constraint

Associated with: Message_row_control
Vocabulary_domain

Description of: HMD domain_constraint
Constrains a coded HMD attribute row to a particular vocabulary domain. Links each
coded attribute in an HMD to the code domain that may be used to valueit.

For any class, the special attribute status _cd has as its domain all of the states of the class.
In an HMD domain specification, the special domain name '@state’ can substitute for the
domain name. If held isavalid state, <@state> and <@state - (held)> are valid domain
specifications.

Associations for: HMD domain_constraint

constrains (0,n) :: Message row_control :: has_domain (0,1)
links_domain (1,1) :: Vocabulary_domain :: is_constraint (0,n)

Attributes of: HMD domain_constraint

realm : String
May specify the realm of applicability for this attribute row.

strength : String
The strength of the constraint is either CWE (coded with exceptions) or CNE (coded, no
exceptions). If no value is given, CWE is the defaullt.

Class: HMD notation

Associated with: Message_row_control
RMIM_note
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Associations for: HMD notation

annotates (1,1) :: Message _row_control :: has_notation (0,n)
links_note (1,1) :: RMIM_note :: is_notation (0,n)

Attributes of: HMD notation

type : Enumerated
Indicates the type of the note. Types include:
RV : Required value
CP: Conditional Presence
CN : Constraint
DM : Domain

CT : Comment

Class: HMD other row

Subtype of: HMD_row
Associated with: RMIM_other_row

Description of: HMD other row
Links an 'other' R-MIM row into a message.

Associations for: HMD other _row

defined_by (1,1) :: RMIM_other_row :: defines (0,n)

Class: HMD relationship row

Subtype of: HMD_row

Associated with: HMD_row
RMIM_relationship_row

Description of: HMD relationship row
An relationship row represents a single association, aggregation or inheritance relationship
traversed in the R-MIM graph walk.

Associations for: HMD relationship row

has_parent (1,1) :: HMD_row :: is_parent (0,n)

defined_by (1,1) :: RMIM_relationship_row :: defines (0,n)

Class: HMD row
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Supertype of: HMD_attribute_row
HMD class_row
HMD_other_row
HMD_relationship_row

Is part of: Hierarchical_message_description

Associated with: HMD_relationship_row
Message_row_control

Description of: HMD _row
The rows of an HMD.

Composition for: HMD _row

is_part_of (1,1) :: Hierarchical_message description :: contains (1,n)
A reference to the HMD that contains each HMD row.

Associations for: HMD _row

is_parent (0,n) :: HMD_relationship_row :: has_parent (1,1)
controlled_by (0,n) :: Message row_control :: controls (1,1)

Each message row control controls the presence of one unsubsumed HMD row in the
message structure of which the message row control is a part.

Attributes of: HMD row

history : CompoundHx
Thisisacompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

MET source : Enumerated
Indicates the source of the MET - reuse a definition from thisHMD, CMET or data type.

nest_level : Integer
Indicates the nesting level of the row in the HMD.

Class: Interaction

Is part of: Model

Associated with: Application_role
Application_role
Interaction
Interaction

Interaction_model_category
Interaction_sequence
Message_type
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Trigger_event

Description of:: Interaction
An association between a specific message (information transfer), a particular trigger event
that initiates or triggers the interaction, and the roles that send and receive the interaction.
Aninteraction isasingle, one-way transfer of information. Within itself, an interaction
may not specify areturn message. An interaction may, however, establish aresponsibility
for the receiver of its message, and this responsibility may require that the receiver initiate
aparticular trigger event/interaction subsequent to the receipt. That follow-on interaction
may have the effect of continuing or completing a transaction that requires two or more
linked message exchanges.

Composition for: Interaction

in (1,1) :: Modd :: has (0,n)
The relationship between interactions and the models of which they are a part.

Associations for: Interaction

received_by (1,1) :: Application_role :: receives (0,n)
A reference to the application role that is responsible for receiving the message involved in
thisinteraction. The receiving role must be prepared to accept the message and to fulfill the
receiver responsibility.

sent_by (1,1) :: Application_role :: sends (0,n)
The sending role has responsibilities to recognize the trigger event for the interaction and to
cause the appropriate message to be sent.

initated_by_receiver (0,1) :: Interaction :: responsible_for (0,n)
A reference to an interaction that the receiver of the message must initiate once receipt of
the message is acknowledged. Thisis an optiona element in that there may no follow-on
responsibility. Transactions can be established through a chain of receiver responsibilities
for individual interactions.

responsible_for (0,n) :: Interaction :: initated_by_receiver (0,1)
A reference to an interaction that the receiver of the message must initiate once receipt of
the message is acknowledged. Thisis an optiona element in that there may no follow-on
responsibility. Transactions can be established through a chain of receiver responsibilities
for individual interactions.

included_in (0,n) :: Interaction_model_category :: includes (0,n)
is_linked_by (0,n) :: Interaction_sequence :: links (1,1)
transfers (1,1) :: Message_type :: transferred_by (1,n)

Each interaction shall include alink to a single message structure that the interaction will
transfer.
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initiated_by (1,1) :: Trigger_event :: initiates (0,n)
A reference to the trigger event that triggers or initiates this interaction.

Attributes of: Interaction

description : DescriptiveText
Provides a description of the data content of the interaction, usually expressed in terms of
the class instances that are expected to be part of the message sent by the interaction.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

identifier : IdentifierString
An identifier assigned to the interaction. The identifier should be unique within the scope
of the model in which the interaction is defined. In HL7, committees manage the unique
identifiers for their interactions, and concatenate the committee identifier as
"Cnn_<identifier>."

Class: Interaction model category

Is part of: Model

Associated with: Application_role
HL7_committee
Interaction

Interaction_model_category
Interaction_model_category

Description of: Interaction_model category
A magjor category of information represented in the interaction model. An aggregation of
interrelated interactions and application roles. A category alows portions of a large model
to be viewed as a whole thereby eliminating some complexity involved in understanding a
large model.

Composition for: Interaction_model category

in (1,1) :: Modd :: has (0,n)
The relationship between interaction model categories and the models of which they area
part.
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Associations for: Interaction_model category

includes (0,n) :: Application_role :: included_in (0,n)
maintained_by (0,1) :: HL7_committee :: maintains (0,n)
includes (0,n) :: Interaction :: included_in (O,n)

nested_in (0,1) :: Interaction_model_category :: nests (0,n)

Interaction model categories may be nested.

nests (0,n) :: Interaction_model_category :: nested_in (0,1)
Interaction model categories may be nested.

Attributes of: Interaction_model category

description : DescriptiveText
Short informative text describing the interaction model category so as to be clear what type
of interactions and application rolesit includes.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

name : NameString
The name given to the interaction model category. The identifier for the committee
defining this category is prepended to the name as Cnn.

Class: Interaction sequence

Is part of: Storyboard
Associated with: Interaction

Description of: Interaction sequence
Captures the sequence in which a particular interaction is included in a storyboard.

Composition for: Interaction sequence

is_part_of (1,1) :: Storyboard :: contains (0,n)
Each storyboard is made up of a sequence of interactions, a sequence of use cases, or both.
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Associations for: Interaction sequence

links (1,1) :: Interaction :: is_linked_by (0,n)

Attributes of: Interaction sequence

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

sequence_number : Integer
The order in which the interaction participates in the Storyboard.

Class: LOINC link

Is part of: Domain_version
Associated with: Vocabulary_domain

Description of: LOINC link
A linkage from a particular vocabulary domain to a particular LOINC code.

Composition for: LOINC link

in_version (1,1) :: Domain_version :: has (0,n)

Associations for: LOINC link

links_domain (0,1) :: Vocabulary _domain :: equates_to (0,n)

Attributes of: LOINC link

LOINC_code : String
The LOINC code being equated to the vocabulary domain.

LOINC_version : String
The version of LOINC being referenced.

status : CodedElement
The status of the item. The values for Status come from vocabulary domain EditStatus.
Some values for status are Proposed, Rejected, Active, Obsolete, and Inactive.

version_out : String
The version number of the table at which this entry was deleted. A blank Vout value means
that the row continues to exist in the current version of the table.

Class. Message element type
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Is Abstract Class

Supertype of: Choice_ MET
Collection_ MET
Composite_ MET

Primitive. MET

Version MET
Is part of: Model
Associated with: Choice_branch

Collection_ MET
Hierarchical_message_description
MET_component

RMIM_row

Description of: Message element type
Thisis an abstract generalization for particular message element types (MET). Itisalso
known simply asatype. A MET isa specification of the values that a message element
can take on in itsinstances. It is the basic unit of structure for HL7 Version 3 messages and
related information structures.

Composition for: Message element type

in (1,1) :: Modd :: has (0,n)
The relationship between Message element types and the models in which they are first
defined.

Associations for: Message element type

types (0,n) :: Choice_branch :: is_of type (1,1)
Each choice branch must be typed by an MET.

collected_by (0,n) :: Collection MET :: collects (1,1)
Each collection MET collects elements of asingle type.

defined_in (1,1) :: Hierarchical_message description :: defines (0,n)
Each MET must be defined in one HMD.

types (0,n) :: MET_component :: is_of _type (1,1)
Each MET component istyped by asingle MET.

types (0,n) :: RMIM_row :: has_type (0,1)

Attributes of: Message element type

ballot_version : IdentifierString
The version of HL7 models under which this MET was first balloted, with its HMD.
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definition_cd : Enumerated
Indicates whether this MET is defined within an HMD, asa CMET, atype for a data type,
or isbeing re-used in an HMD.

formal_name : NameString
The formal name (sometimes called the "long name™) is a very descriptive name that
generaly isthe same as it appears in the source. Common sources for formal names are
class, attribute, or association names from the Message Information Model, Object Views
from the Message Object Diagram, Common Message Element Type definitions, and Data
Type definitions.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

name : NameString
The name (sometimes called the "short name") is intended to be a mnemonic abbreviation
of the formal name that is more tractable for programming, for reference astypesin
another MET and for use in Implementation Technology Specifications.

Class. Message information model

Composite of: MIM_attribute
MIM_class
MIM_relationship
MIM_state

Associated with: HL7_committee
Model
Refined_message_information_model

Description of: Message information _model
Is a subset of the HL7 Reference Information Model (RIM) that contains only those
classes, attributes, states and relationships necessary to support the messagesto be
specified for a particular project. The acronym for message information model is MIM.

The elements of the MIM may have their optionality and/or cardinality constrained beyond
the levels set in the RIM. For example, if a connection is optional in the RIM, it may be
congtrained to be mandatory in the MIM. Similarly, an attribute that may repeat any
number of times in the RIM may be constrained in the MIM to a specific number of
repesats.

In selecting classes, attributes, states and connections for inclusion inaMIM, a Technical
Committee should follow the following process and rules. The TC is selecting the elements
of aMIM that will contain: Classes; Attributes (perhaps with constrained
optionality);States; Instance connections (perhaps with constrained cardinality); and whole
part connections (perhaps with constrained cardinality).

The selection rules are:
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a) all selections must come from the RIM of from asingle DIM that is a subset of the HL7
RIM;

b) for every attribute selected, the committee must also select the class of which that
atribute is a part;

c) for every state selected, the committee must also select the class of which that stateisa
part;

d) al state transitions between states selected for inclusion in the MIM shall be deemed
members of the MIM, too.

e) for ever instance connection and whole part connection that is selected, the committee
must also select both of the classes that are connected by that connection; and

f) any classthat is selected must meet one of the following two criteria:
i) the class contains at |east one selected attribute, or

ii) the class participates in two selected connections (instance or whole part).

Composition for: Message information _model

contains (1,n) :: MIM_attribute :: is_part_of (1,1)

A MIM isacontainer holding links to individual components of the information model.

contains (1,n) :: MIM_class:: is_part_of (1,1)

A MIM isacontainer holding links to individual components of the information model.

contains (1,n) :: MIM_relationship :: is_part_of (1,1)

A MIM isacontainer holding links to individual components of the information model.

contains (0,n) :: MIM_state :: is_part_of (1,1)

A MIM isacontainer holding links to individual components of the information model.

Associations for: Message information _model

defined_by (1,1) :: HL7_committee :: defines (O,n)

draws_from (1,1) :: Moddl :: is_basis_for (0,n)

A reference to the model (RIM version) from which al of the elements of the MIM will be
drawn.

refined_by (0,n) :: Refined_message_information_model :: refines (1,1)

Each R-MIM refines asingle MIM.
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Attributes of: Message information_model

ballot_version : IdentifierString
The version of HL7 modelsin which this MIM was first balloted. Balloting will freeze the
contents of the MIM. Future changes to the MIM must be made with a new MIM,
established under anew id.

description : DescriptiveText
Describes the general set of messages (HMDs) that will be built from this MIM.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

id : IdentifierString
Arbitrary identifier assigned by Technical Steering Committee. Committees may assign an
interim identifier that starts with the committeg'sidentifier, as "Cnn_<identifier>" so long
as this composite identifier is unique.

name : NameString
A brief descriptive name for the MIM. This may be the same as the name of the supported
project.

Class. Message MET

Subtype of: Composite_ MET

Description of: Message MET
A message MET types all of the messagesin an HMD.

Class. Message row control

Is part of: Message_type

Associated with: HMD_domain_constraint
HMD _notation
HMD_row

Description of: Message row_control
An element of a message type that controls the use of a particular HMD row in messages
defined by the parent message type. The message row control has one subtype that relates
to HMD attribute rows.

Composition for: Message row _control

included_in (1,1) :: Message_type :: includes (0,n)
A reference to the message structure of which each message row control is a part.
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Associations for: Message row _control

has_domain (0,1) :: HMD_domain_constraint :: constrains (0,n)
has_notation (0,n) :: HMD_notation :: annotates (1,1)
controls (1,1) :: HMD_row :: controlled_by (0,n)

Each message row control controls the presence of one unsubsumed HMD row in the
message structure of which the message row control is a part.

Attributes of: Message row _control

conformance : Enumerated
Describes the requirement of information systemsto send, or receive and process, this
message element in order to claim conformance to the HL7 messaging standard defined by
this message type. Values are: Required (R) and Not Required (N).

default_value : String
A notation that captures the default value for this row in the message type. It provides a
value that a sending system may insert when creating a message instance if it has no other
valueto use.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

inclusion : Enumerated
Shows whether a message element may appear and if it may be null.. A mandatory or
required message element may appear within an optional message element. If the outer
message element, which is optional, actually appears in a message instance, any mandatory
inner element must appear Possible values are: Mandatory (M), and Optional (O)..

repetitions : MultiplicityString
Describes whether the message element may repeat. Shows the minimum and maximum
number of repetitions for this row (and its subordinates) in this message structure. It is not
consistent to have a minimum number of repetitions of zero unlessthe Inclusion value is
Optional.

Class. Message type

Supertype of: Union_message_type

Is part of: Hierarchical_message_description
Composite of: Message_row_control

Associated with: Interaction

Union_message_type
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Description of: Message type
A message typeis part of an HMD. It defines the specific information transfer that occurs
in an interaction to meet the requirements of use cases. It is a set of constraints applied to
the message elements defined in the HMD. These are represented by a set of columnsin
the HMD. The content for those columns is specified by the message row control instances
that are parts of the message type.

The message type is an atomic unit in that the entire information content defined by the
message type will be sent in an interaction, or no part of it will be sent. No further
decomposition is possible.

Composition for: Message type

is_part_of (1,1) :: Hierarchical_message description :: contains (1,n)
Each message structure is contained in asingle HMD.

includes (0,n) :: Message row_control :: included_in (1,1)
A reference to the message structure of which each message row control is a part.

Associations for: Message type

transferred_by (1,n) :: Interaction :: transfers (1,1)
Each interaction shall include alink to a single message structure that the interaction will
transfer.

combined_in (0,1) :: Union_message type :: combines (1,n)

Attributes of: Message type

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

identifier : IdentifierString
Arbitrary, unique identifier assigned by Technical Steering Committee. Committees may
assign an interim identifier that starts with the committee'sidentifier, as"Cnn_<identifier>"
s0 long as this composite identifier is unique.

isCommonType : Boolean
I dentifies that this message type structure is common to all of the message typesin this
HMD.

Class: MET component
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Is part of: Composite_ MET
Associated with: Message_element_type

Description of: MET _component
Elements that make up a composite MET.

Each MET component has a name and a type. The names must be unique within the
composite. Each component of an element must have a different name, although many may
be of the same type.

Composition for: MET _component

is_part_of (1,1) :: Composite MET :: has_parts (1,n)

Associations for: MET component

is_of _type (1,1) :: Message_element_type :: types (0,n)
Each MET component istyped by asingle MET.

Attributes of: MET component

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

is_optional : Boolean
Indicates whether this component is optional within the MET composite of whichitisa
part.

locale : Enumerated
Localeisintended to be acode. The intent isthat all the information in a component
flagged for a particular locale is specific to the definition for that locale. This alows for
local e-specific information to be added to a message type. A scheme for generating
unambiguous locale IDs is required.

In theory, the locale ID does not need to be transmitted in a message instance, because the
locally-tagged code has its own name.

Because of the hierarchy of uniform METSs the approach can be applied anywhere from
data types on up. It also supports message instances carrying multiple locale-specific
inclusions.

long_name : NameString

The full name for the component

name : NameString
Thisisthe "short name" for the component.
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sequence : Integer
Provides the sequence number within the composite for use in a segment-positional syntax
such as ER7.

Class: MIM aggregation

Subtype of: MIM_relationship
Associated with: Composite_aggregation
Description of: MIM _aggregation

A linking element that includes an individual aggregation relationship from the RIM into a
particular MIM.

Associations for: MIM _aggregation

includes (1,1) :: Composite_aggregation :: included_in (0,n)

Attributes of: MIM aggregation

part_multiplicity : MultiplicityString
Expresses a multiplicity for the part in this aggregation that appliesto al uses of the
aggregation in thisMIM, and that is atighter constraint than that recorded in the RIM. This
attribute must be valued.

Class: MIM association

Subtype of: MIM_relationship
Associated with: Association
Description of: MIM _association

A linking element that includes one individual association from the RIM into a particular
MIM.

Associations for: MIM association

includes (1,1) :: Association :: included_in (0,n)

Attributes of: MIM association

source_multiplicity : MultiplicityString
Expresses a multiplicity for the source class in this association that applies to al uses of the
association in thisMIM, and that is atighter constraint than that recorded in the RIM. This
attribute must be valued.

target_multiplicity : MultiplicityString
Optional attribute expresses amultiplicity for the target class in this association that applies
to al uses of the association in this MIM, and that is atighter constraint than that recorded
in the RIM. This attribute must be valued.
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Class. MIM attribute

Is part of: Message_information_model
Associated with: Attribute
Data_type

MIM_attribute_domain_constraint
RMIM_attribute_row

Description of: MIM_attribute
Includes individual attributes from the RIM into a particular MIM, provided that the parent
classfor the attribute is also in the MIM..

Composition for: MIM _attribute

is_part_of (1,1) :: Message_information_model :: contains (1,n)
A MIM isacontainer holding links to individual components of the information model.

Associations for: MIM _attribute

includes (1,1) :: Attribute :: included_in (0,n)

has_working (0,1) :: Data type :: is_working (0,n)
If aMIM attribute is associated with a RIM attribute that does not have an assigned data
type, the MIM attribute may be assigned an aternative, working data type. This association
must not be instantiated otherwise.

constrained_by (0,1) :: MIM_attribute_domain_constraint :: constrains (0,n)

has_dependent (0,n) :: RMIM_attribute row :: based_on (1,1)
Each R-MIM attribute is based on one MIM attribute.

Attributes of: MIM _attribute

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

inclusion : Boolean
This attribute expresses whether the inclusion of the attribute in the HMD and message
structures derived from the HMD is mandatory. If the inclusion of the attribute is
mandatory in the RIM, it must also be mandatory in the MIM. The default is the inclusion
constraint for this attribute in the RIM.

repeatability : Boolean
This attribute expresses whether the attribute may repeat in a message. The repeatability
appliesto all uses of the attribute in this MIM, and must be a tighter constraint than that
recorded in the RIM. The default for this attribute is the repeatability assigned to the
attribute in the RIM.
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Class: MIM attribute domain constraint

Associated with: MIM_attribute
Vocabulary_domain

Description of: MIM _attribute domain_constraint
Constrains a coded MIM attribute to a particular vocabulary domain.

For any class, the specia attribute status _cd has as its domain all of the states of the class.

Associations for: MIM _attribute_domain_constraint

constrains (0,n) :: MIM_attribute :: constrained_by (0,1)
links_domain (1,1) :: Vocabulary_domain :: is_constraint (0,n)

Attributes of: MIM _attribute domain_constraint

strength : String
The strength of the constraint is either CWE (coded with exceptions) or CNE (coded, no
exceptions). If no value is given, CWE is the defaullt.

Class. MIM class

Is part of: Message_information_model

Associated with: Class
RMIM_class_row

Description of: MIM_class
Includes individua classes from the RIM into a particular MIM.

Composition for: MIM _class

is_part_of (1,1) :: Message_information_model :: contains (1,n)
A MIM isacontainer holding links to individual components of the information model.

Associations for: MIM _class

includes (1,1) :: Class:: included_in (0,n)
has_dependent (0,n) :: RMIM_class row :: is_based_on (1,1)

Attributes of: MIM class

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

Class: MIM generalization
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Subtype of: MIM_relationship
Associated with: Generalization_relationship
Description of: MIM _generalization

A linking element that includes one individual generalizations from the RIM into a
particular MIM.

Associations for: MIM generalization

includes (1,1) :: Generalization_relationship :: included_in (0,n)

Class. MIM relationship

Is Abstract Class
Supertype of: MIM_aggregation
MIM _association
MIM_generalization
Is part of: Message_information_model
Associated with: RMIM_relationship_row

Description of: MIM _relationship
Provides an abstract generalization for the MIM links to association, aggregation, and
generalization connectionsin the RIM.

Composition for: MIM _relationship

is_part_of (1,1) :: Message_information_model :: contains (1,n)
A MIM isacontainer holding links to individual components of the information model.

Associations for: MIM relationship

has_dependent (0,n) :: RMIM_relationship_row :: is_based_on (1,1)

Attributes of: MIM relationship

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

Class: MIM state

Is part of: Message_information_model
Associated with: RMIM_state_row
State
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Description of: MIM _state
Includes an individual state into the MIM, provided that the parent class for the state is also
inthe MIM.

Composition for: MIM _state

is_part_of (1,1) :: Message_information_model :: contains (0,n)
A MIM isacontainer holding links to individual components of the information model.

Associations for: MIM _state

has_dependent (0,n) :: RMIM_state row :: is_based_on (1,1)
includes (1,1) :: State :: included_in (0,n)

Attributes of: MIM _state

history : CompoundHx
Thisisacompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

Class. Model

Composite of: Actor
Application_role
Class
Data_type
Data_type_category
Hierarchical_message_description
Interaction
Interaction_model_category
Message_element_type
Refined_message_information_model
Storyboard
Subject_area
Trigger_event
Use_case
Use_case_category

Associated with: HL7_committee
Message_information_model

Description of: Model
This class in the meta-model contains the elements necessary to uniquely define an
aggregate model, to establish its provenance and scope, and to link it to each of the
elements that make up that model.

A model isacollection of subject areas, scenarios, classes, attributes, use cases, actors,
trigger events, interactions, etc. that depict the information needed to specify HL7 Version3
messages. Thismodel is further divided into four specific models - a use case model, an
information model, an interaction model, and a message design model..
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Composition for: Model

has (0,n) :: Actor ::in (1,1)
The relationship between actors and the models of which they are a part.

has (0,n) :: Application_role:: in (1,1)
The relationship between application roles and the models of which they are a part.

has (0,n) :: Class:: in (1,1)
The relationship between classes and the models of which they are a part.

has (0,n) :: Data type::in (1,1)
The relationship between data types and the models in which they are first defined.

has (0,n) :: Data type category :: in (1,1)
The relationship between data type categories and the models of which they are a part.

has (0,n) :: Hierarchical_message description :: in (1,1)
The relationship between hierarchical message descriptions and the models in which they
arefirst defined.

has (0,n) :: Interaction :: in (1,1)
The relationship between interactions and the models of which they are a part.

has (0,n) :: Interaction_model_category :: in (1,1)
The relationship between interaction model categories and the models of which they area
part.

has (0,n) :: Message element_type:: in (1,1)
The relationship between Message element types and the models in which they are first
defined.

contains (0,n) :: Refined_message information_model :: is_part_of (1,1)
has (0,n) :: Storyboard :: in (1,1)

The relationship between scenarios and the models of which they are a part.

has (0,n) :: Subject_area:: in (1,1)
The relationship between subject areas and the models of which they are a part.

has (0,n) :: Trigger_event :: in (1,1)
Sets relationship between model elements and the models of which they are a part.
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has (0,n) :: Use case::in (1,1)
The relationship between use cases and the models of which they are a part.

has (0,n) :: Use case category ::in (1,1)
The relationship between use case model categories and the models of which they are a
part.

Associations for: Model

prepared_by (1,1) :: HL7_committee :: prepares (0,n)
Links a model to the committee that prepared it.

is_basis_for (0,n) :: Message _information_model :: draws_from (1,1)
A reference to the model (RIM version) from which al of the elements of the MIM will be
drawn.

Attributes of: Model

description : DescriptiveText
A short narrative describing the scope and intent of the model.

developing_org : String
A short form identifier of the organization responsible for the publication and maintenance
of themodel. . For HL7, this name shall be "HL7."

last_modified_date : Date
The date the model was last modified by the model devel oping organization.

modellD : NameString
A unique identifier assigned to the model by the devel oping organization. In HL7, these
identifiers will be assigned by the Modeling and Methodology Committee.

name : NameString
A descriptive title for the model. The name in combination with the version number shall
be unique within the set of models devel oped by any particular model developing
organization.

version_number : VersionNumber
A number showing the release level of the model. The version number, in combination
with the name, shall be unique for all public releases of the model.

Class: Primitive data type
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Subtype of: Data_type
Associated with: Primitive. MET
Description of: Primitive data type

A primitive data type is a data type that is defined entirely by its specification. A primitive
data type may have generic type parameters.

Associations for: Primitive data type

types (0,n) :: Primitive_ MET :: is_of type (1,1)
A Primitive MET gainsits own type from a Primitive data type.

Class: Primitive MET

Subtype of: Message_element_type
Associated with: Primitive_data_type
Description of: Primitive MET

A message element type that does not contain other message elements. A primitive MET
may only be defined as part of adatatype MET (DMET).

Associations for: Primitive MET

is_of type (1,1) :: Primitive_data type :: types (0,n)
A Primitive MET gainsits own type from a Primitive data type.

Class: Project

Associated with: Hierarchical_message_description
HL7_committee

Description of: Project
The specification of a particular, coherent set of messages and events based around one (or
afew) Subject Classes. A project is undertaken to address a current need for standardizing
information that flows between a number of partiesin healthcare. A project also definesa
ballot package that might be advanced independently of other HL7 ballot packages.

Associations for: Project

implemented_by (0,n) :: Hierarchical_message_description :: supports (1,1)
A MIM should support a single project.

responsibility_of (1,1) :: HL7_committee :: responsible_for (0,n)
Establishes the relationship between committees and the projects for which that committee
isresponsible.
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Attributes of: Project

ANSI_PINS date : Date
The date on which the project scope was published in the ANSI PINS system.

id : IdentifierString
Arbitrary identifier assigned by Technical Steering Committee.

name : NameString
Brief descriptive name for the project.

scope : DescriptiveText
The approved scope statement for the project. It defines the area of healthcare functionality
that needs to be supported by HL7 messaging and is a high level use case that encompasses
the entire project.

TSC_approval_date : Date
Date on which the project was approved by the TSC.

Class: Refined message information model

Is part of: Model
Composite of: RMIM_note
RMIM_row
Associated with: Message_information_model

Description of: Refined message information_model
The Refined message information model (R-MIM) is a hybrid between a class model and
an object model. Each class, attribute and association in the MIM is part of the R-MIM.

In addition, classes in the MIM may be cloned in the R-MIM. That is, they may be
represented more than once. Thisis done to allow the messages to be tailored to the
specific needs of different instances of a class. For example, both the Person class has roles
for both patients and doctors. By and large, the attributes and associations of Person that
are important to the patient role are different from those important to the doctor role.
Cloning allows these differences to be represented explicitly in the R-MIM.

When aclassis cloned, the clone must be given a unique name, and the original may be re-
named, as well. Both the clone and the original may be constrained (beyond the constraints
of the MIM) independently. Constraints involve removing attributes, tightening association
cardinality, discarding associations and reducing vocabulary domains.

The R-MIM is displayed both asa UML diagram, and in atwo-level tabular format in
which each class and cloneis a primary row, and the attributes and associations of those
classes comprise the second-level rows. Selected attributes of the meta-model provide 'lay-
out' information for the tabular format.
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Composition for: Refined message information _model

is_part_of (1,1) :: Model :: contains (0,n)
contains (0,n) :: RMIM_note :: part_of (1,1)
contains (1,n) :: RMIM_row :: part_of (1,1)

Associations for: Refined message information _model

refines (1,1) :: Message _information_mode :: refined_by (0,n)
Each R-MIM refines asingle MIM.

Attributes of: Refined message information _model

first_node_id : IdentifierString
Identifies the first class node in the tabular display of the R-MIM.

history : CompoundHx
A compound data element that holds the id and previous_ID for history, and the first_ver
and last_ver for versioning.

identifier : IdentifierString
A unique identifier for the R-MIM.

Class: RMIM attribute domain constraint

Associated with: RMIM_attribute_row
Vocabulary_domain

Description of: RMIM _attribute domain constraint
Constrains a coded RMIM attribute row to a particular vocabulary domain.

For any class, the special attribute status _cd has as its domain all of the states of the class.

Associations for: RMIM _attribute domain_constraint

constrains (0,n) :: RMIM_attribute_row :: constrained_by (0,1)
links_domain (1,1) :: Vocabulary_domain :: is_constraint (0,n)

Attributes of: RMIM _attribute domain_constraint

strength : String
The strength of the constraint is either CWE (coded with exceptions) or CNE (coded, no
exceptions). If no value is given, CWE is the defaullt.

Class. RMIM attribute row
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Subtype of: RMIM_row

Associated with: HMD _attribute_row
MIM_attribute
RMIM_attribute_domain_constraint

Description of: RMIM _attribute row
Expresses the presence of selected attributes in the R-MIM.

Associations for: RMIM _attribute row

defines (0,n) :: HMD_attribute row :: defined_by (1,1)

based_on (1,1) :: MIM_attribute :: has_dependent (0,n)
Each R-MIM attribute is based on one MIM attribute.

constrained_by (0,1) :: RMIM_attribute_domain_constraint :: constrains (0,n)

Class: RMIM class row

Subtype of: RMIM_row

Associated with: HMD class_row
MIM_class
RMIM_relationship_row
RMIM_row
RMIM_row

Description of: RMIM class row
Expresses the presence of selected classes or clones thereof in the R-MIM.

Associations for: RMIM class_row

defines (0,n) :: HMD_class row :: defined_by (1,1)

is_based_on (1,1) :: MIM_class:: has_dependent (0,n)

is_related_by (0,n) :: RMIM_relationship_row :: has_distal_class (0,1)
is_active_parent (0,n) :: RMIM_row :: has_active_parent (1,1)

Shows the active parent relationship for an inherited row. Reflects the combined effects of
inheritance and cloning.

is_true_parent (O,n) :: RMIM_row :: has_true_parent (1,1)
Establishes the true parent for each association and attribute. Is required because the act of
cloning precludes determining this association through the information model or MIM.
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Attributes of: RMIM class row

first_attribute_row_id : IdentifierString
Pointer to the first child attribute row for this class row.

first_relation_row_id : IdentifierString
Pointer to the first child relationship row for this class row.

Class: RMIM notation

Associated with: RMIM_note
RMIM_row

Associations for: RMIM notation

links_note (1,1) :: RMIM_note :: is_notation (0,n)
annotates (1,1) :: RMIM_row :: has_notation (0,n)

Attributes of: RMIM notation

type : Enumerated
Indicates the type of the note. Types include:
RV : Required value
CP: Conditional Presence
CN : Constraint
DM : Domain

CT : Comment

Class: RMIM note

Is part of: Refined_message_information_model

Associated with: HMD _notation
RMIM_notation

Description of: RMIM _note
A note may be placed on any row of an R-MIM or of a Hierarchical Message Definition.
These notes clarify the semantic intent of the Technical Committee.
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Composition for: RMIM note

part_of (1,1) :: Refined_message information_mode! :: contains (0,n)

Associations for: RMIM _note

is_notation (0,n) :: HMD_notation :: links_note (1,1)
is_notation (0,n) :: RMIM_notation :: links_note (1,1)

Attributes of: RMIM note

number : Integer
Notes within an HMD are identified by number.

subject : String
Captures the subject, a column of the HMD, to which the note applies.

Class: RMIM other row

Subtype of: RMIM_row
Associated with: HMD_other_row
RMIM_row

Description of: RMIM other row
Expresses the presence of special rowsin the R-MIM. There are two types of such
additional rows:

item : Represents the individual elements of the message that make up a Set or List of
elements, as required by repeating attributes or associations.

stc : Represents the presence of a sub-component of a data type in the message. These
components are exposed in to allow the expression of constraints against them.

Associations for: RMIM other row

defines (0,n) :: HMD_other_row :: defined_by (1,1)

has_parent (1,1) :: RMIM_row :: is_parent (0,n)
Each 'other' node arises as aresult of some other node, its parent.

Attributes of: RMIM other row

otherType : Enumerated
Coded value for the type of the other row. See definition of the RMIM_other_row class for
the code values and their meaning.

Class. RMIM relationship row
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Subtype of: RMIM_row

Associated with: HMD_relationship_row
MIM_relationship
RMIM_class_row
RMIM_relationship_row
RMIM_relationship_row

Description of: RMIM relationship row
Expresses the presence of selected association nodes (UML roles) in the R-MIM. Each
relationship in the MIM and R-MIM produces two rows in the tabular R-MIM, one for the
appearance of each end of the relationship in one of the R-MIM classes or clones.

Associations for: RMIM relationship row

defines (0,n) :: HMD_relationship_row :: defined_by (1,1)
is_based_on (1,1) :: MIM_relationship :: has_dependent (0,n)
has_distal_class (0,1) :: RMIM_class row :: is_related_by (0,n)
has_other_half (1,1) :: RMIM_relationship_row :: is_other_half (0,1)

Each RMIM relationship row may be paired with a second such row to comprise a
complete relationship.

is_other_half (0,1) :: RMIM_relationship_row :: has_other_half (1,1)
Each RMIM relationship row may be paired with a second such row to comprise a
complete relationship.

Attributes of: RMIM relationship row

blocked : Boolean
Expresses whether this half-relationship is intended to be followed in building an HMD.
Thisvalueis not normative. It may be over-ridden. When the R-MIM is diagrammed in
UML, the presence of a blocked path is shown by making the UML role for the other end
of the relationship unnavigateable.

Class: RMIM row

Is Abstract Class

Supertype of: RMIM_attribute_row
RMIM_class_row
RMIM_other_row
RMIM_relationship_row
RMIM_state_row

Is part of: Refined_message_information_model

Associated with: Message_element_type

RMIM_class_row
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RMIM_class_row
RMIM_notation
RMIM_other_row

Description of: RMIM row
The R-MIM is modeled by the Rows that make up its tabular expression.

Composition for: RMIM_row

part_of (1,1) :: Refined_message information_mode :: contains (1,n)

Associations for: RMIM _row

has_type (0,1) :: Message element_type :: types (0,n)
has_active_parent (1,1) :: RMIM_class row :: is_active_parent (0,n)

Shows the active parent relationship for an inherited row. Reflects the combined effects of
inheritance and cloning.

has_true_parent (1,1) :: RMIM_class row :: is_true_parent (0,n)
Establishes the true parent for each association and attribute. Is required because the act of
cloning precludes determining this association through the information model or MIM.
has_notation (0,n) :: RMIM_notation :: annotates (1,1)
is_parent (0,n) :: RMIM_other_row :: has_parent (1,1)

Each 'other' node arises as aresult of some other node, its parent.

Attributes of: RMIM row

cardinality : MultiplicityString
Expresses the minimum and maximum number of occurrences for an association or an
attribute in the context of the R-MIM.

conformance : Enumerated
Expresses the constraints on this row for conformance testing. Possible values are:
R: required for conformance
(blank): not required for conformance

NP: not permitted to appear in his message variant (only used in message row controls, not
in R-MIM).

constraint : DescriptiveText
Captures constraints and notes for a given row in the R-MIM and HMD. The type of note
and its contents must both be expresses. The types provided for include:
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Required value : states a value and, in the presence of repetition, how many times the value
can/must appear

Conditional Presence : states a value that must or must not be present based on the value of
another element or sub-component that is higher in the HMD

Constraint : averbal expression of a constraint
Domain : adomain specification, as described in the vocabulary chapter

Comment : any general comment; this label should not be used for items that can be
described with any of the other |abels.

default_update_mode : String
A coded value drawn from the possible modes of updating that occur when an attribute is
received by a system that already contains values for that attribute. The update modes and
their codes are:
R : replace (this is the default)
D : delete
| :ignore
NA : not applicable
V : verify: confirm that it exists
K : key: when creating an element store it; when updating an element confirm that it exists.
The following codes apply when updating individual itemsin a set:
ESA : edit set: add item
ESC : edit set: change item
ESD : edit set: deleteitem
ESAC : edit set: add or, if the item exists, change item
default_value : DescriptiveText
The default value for this attribute. If thisfield is blank or Null, the default is'NULL". If the

field contains 'No" then no default specified. Otherwise, the field contains the value of the
default and if the value is an integer it must be enclosed in quotes.

history : CompoundHx
A compound data element that holds the id and previous _ID for history, and the first_ver
and last_ver for versioning.

mandatory : Boolean
If this attribute has a value of "True" then this message element must have a non-null value
in order for the receiver to process the message.
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name : NameString
The name of the row in the R-MIM. Rows representing attributes should not be renamed.

next_sibling_ID : IdentifierString
Points to the next sibling node in the tabular R-MI1M.

previous_sibling_id : IdentifierString
Points to the previous sibling node in the tabular R-MIM.

short_name : NameString
A shortened version of the name for the row.

update_mode_set : String
A set of utterances from the list of values for 'default_update_mode.". The sender may
change the update mode instance by instance to any of the valuesin thislist.

Class: RMIM state row

Subtype of: RMIM_row
Associated with: MIM _state

Description of: RMIM state row
Expresses the presence of selected states in the R-MIM.

Associations for: RMIM _state row

is_based_on (1,1) :: MIM_state :: has_dependent (0,n)

Class: State
Is part of: Subject_class
Associated with: MIM_state
State
State

State_transition
State_transition

Description of: State
The identification of a unique combination of attribute value(s) and connections which are
of interest about a subject class.

The enumerated States for each Subject class must include an "Initial state" from which
some designated state transition moves the class to one or more active states.
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Composition for: State

in (1,1) :: Subject_class:: has (0,n)
This relationship between states and the subject classes of which they are a part.

Associations for: State

included_in (0,n) :: MIM_state :: includes (1,1)
has_substate (0,n) :: State :: is_substate_of (0,1)

States may be defined as sub-states of a parent, provided that all of the states for a given
class have unique names.

is_substate_of (0,1) :: State :: has_substate (0,n)
States may be defined as sub-states of a parent, provided that al of the states for a given
class have unique names.

ends (0,n) :: State transition :: ends_in (1,1)

is_start_of (O,n) :: State trandition :: starts_from (1,1)

Attributes of: State

description : DescriptiveText
A short informative description of the State.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

Note, the version data must fit within the range of the applicable versions for the class of
which this element is a part.

name : NameString
The name of this particular state which shall be unique within this class.

predicate : String
The condition or set of conditions that when true about the attribute(s) and connections of
the parent subject class identifies that the subject classisin the declared state.

Class: State transition

Associated with: State
State
Trigger_event
Use_case
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Description of: State transition
Captures the semantics of transitions from state-to-state for the Subject classes. Note that a
legal transition may return to the same state from which it started.

State transitions also are a critical link between leaf-level use cases from which the
transitions stem, and the trigger events identified with the transitions.

Associations for: State transition

ends_in (1,1) :: State:: ends (0,n)
starts_from (1,1) :: State :: is_start_of (0,n)

identified_by (0,1) :: Trigger_event :: identifies (1,n)
This connection from state transition to trigger event is only optional because we do not
expect all possible trigger events to be defined in HL7. Nevertheless, any state transition
that is described in a use case must be linked to atrigger event.

Note that because of the above condition, and because of the condition on the instance
connection from a use case to a state transition, there is a mandatory (1,1) relationship from
any leaf-level use case to one trigger event.

The relationship from trigger event to state transition is (1..*) because although the event
will probably drive the Subject classto asingle state (e.g. "Canceled") and the transitions
may start from severa states. Thus one trigger event may identify many transitions.

captured_in (0,n) :: Use_case :: describes (0,1)
A leaf-level use case describes the events that result in a single state transition of the
subject class.

Although the instance connection from use case to state transition is optional, thisis only
because not all use cases are |leaf-level. At the leaf-level, each use case should describe one
and only one state transition.

Attributes of: State transition

description : DescriptiveText
A short, informative description of the state transition.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

Note, the version data must fit within the range of the applicable versions for both of the
states to which this transition links.

label : NameString
A word or phrase that reflects the event that causes the transition. The name shall be unique
with respect to the state from which the transition starts. This label may be the same as the
name of the trigger event identified with the Transition.
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Class: Storyboard

Is part of: Model

Composite of: Interaction_sequence
Storyboard_example
Use_case_sequence

Description of: Storyboard
A storyboard is a statement of health care relevant events defined as a sequence of |eaf-
level use cases or interactions. The storyboard provides one set of use case instances that
the modeling committee expects will typically occur in the domain.

A storyboard may also be expressed as a subset of the interaction model in which case the
representation includes all interactions that are implied by the trigger events associated
with the sequence of use cases or are implied by the sender and receiver responsibilities of
those interactions. Usually, an interaction diagram is constructed to show a group of
interactions for a single storyboard.

The collection of storyboards that HL7 may publish does not limit the ways in which HL7
can be applied; other combinations of trigger events, interactions, and application roles that
are consistent with the interaction model may also be used.

Composition for: Storyboard

contains (0,n) :: Interaction_sequence :: is_part_of (1,1)
Each storyboard is made up of a sequence of interactions, a sequence of use cases, or both.

in (1,1) :: Modd :: has (0,n)
The relationship between scenarios and the models of which they are a part.

exemplifies (0,n) :: Storyboard_example :: is_part_of (1,1)
Each storyboard example provides areal world example for a single storyboard..

contains (0,n) :: Use_case seguence :: contains (1,1)
Each storyboard is made up of a sequence of interactions, a sequence of use cases, or both.

Attributes of: Storyboard

history : CompoundHx
Thisisacompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

identifier : IdentifierString
Anidentifier assigned to the storyboard to simplify referencesto it. The identifier should
be unique within the scope of the model in which it is defined. In HL7, committees
manage the unique identifiers for their storyboards, and concatenate the committee
identifier as"Cnn_<identifier>."
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name : NameString
A short phrase that provides a descriptive title for the storyboard.

purpose : DescriptiveText
The purpose for which the storyboard was created. Frequently it describes the generic set
of actions that the storyboard represents.

Class: Storyboard example

Is part of: Storyboard

Description of: Storyboard example
Provides a real-world example of the sequence of events captured in a Storyboard.

Composition for: Storyboard example

is_part_of (1,1) :: Storyboard :: exemplifies (0,n)
Each storyboard example provides areal world example for a single storyboard..

Attributes of: Storyboard example

description : DescriptiveText
A narrative example from the real world that describes a set of events represented by the
sequence of use cases that make up the Storyboard which this example exemplifies.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

identifier : IdentifierString
A unique identifier assigned to the storyboard example.

Class: Subject area

Is part of: Model
Associated with: Class
Class

HL7_committee
Subject_area
Subject_area

Description of: Subject area
A magjor category of information represented in the information model. An aggregation of
interrelated classes. A subject area allows portions of alarge model to be viewed asa
whole thereby eliminating some complexity involved in understanding alarge model.
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Subject areas will also be used by the Methodology and Modeling Committee of HL7 to
designate Domain Information Models (DIM), class stewardship responsibilities, and
classes of interest to a particular committee.

Composition for: Subject area

in (1,1) :: Modd :: has (0,n)
The relationship between subject areas and the models of which they are a part.

Associations for: Subject area

holds (1,n) :: Class:: primarily_resides_in (0,1)
The linkage between a Class and the Subject areathat isits primary residence. This must
be established if a Class resides in more than one Subject area.

includes (1,n) :: Class:: appears_in (0,n)
The linkage between a Subject area and each of the Classes that are in that Subject area.

maintained_by (0,1) :: HL7_committee :: maintains (0,n)
is_nested_in (0,1) :: Subject_area:: nests (0,n)

The linkage between two subject areas where one of the two is nested within the other.

nests (0,n) :: Subject_area:: is_nested_in (0,1)
The linkage between two subject areas where one of the two is nested within the other.

Attributes of: Subject area

description : DescriptiveText
Short informative text describing the subject area so as to be clear what type of Classes it
includes.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

name : NameString
The name given to the subject area. A subject area name is often the plural form of the
name of the central or dominant class within the subject area. Subject area names shall be
unique within a given model.

Class: Subject class
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Subtype of: Class

Composite of: State

Associated with: Application_role
Attribute
Trigger_event
Use_case

Description of: Subject class
A specialization of Classthat isused in HL7 to identify those classes that are the focus for
aset of Use Cases, Trigger events and/or Application Roles.

Composition for: Subject class

has (0,n) :: State :: in (1,1)
This relationship between states and the subject classes of which they are a part.

Associations for: Subject class

subject_of (0,n) :: Application_role:: relates_to (1,1)
Links each Application role to the Subject class for which it plays arole. The nature of this
relationship is stereotyped as discussed in the description for the Application_role.

has_state_attribute (1,1) :: Attribute :: is_state_attribute_for (0,1)
The state attribute of a class contains a value indicating the current state of the class. In the
event that the class has concurrent states, the attribute must be a set of state values.

is_driven_by (1,n) :: Trigger_event :: affects (1,1)
Reflects the fact that although a trigger event may cause multiple state transitions, al of
these transitions will be within the states of a single subject class.

subject_of (0,n) :: Use_case :: describes (0,1)
Links aleaf-level use case to its Subject Class.

Class: Trigger event

Is part of: Model

Associated with: Interaction
State_transition
Subject_class

Description of: Trigger event
An occurrence in the health care domain, or within the systems that support this domain,
that causes information to be exchanged in the domain or between systems. Trigger events
areinitiators of Interactions.
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Each Trigger event istied to one State transition for one of the Subject classesin the
model. In turn, the State transition traces to a leaf-level Use case from which the transition
stems, and the leaf-level use case defines the context for the trigger event.

Composition for: Trigger event

in (1,1) :: Modd :: has (0,n)
Sets relationship between model elements and the models of which they are a part.

Associations for: Trigger event

initiates (0,n) :: Interaction :: initiated_by (1,1)
A reference to the trigger event that triggers or initiates this interaction.

identifies (1,n) :: State_transition :: identified_by (0,1)
This connection from state transition to trigger event is only optional because we do not
expect all possible trigger events to be defined in HL7. Nevertheless, any state transition
that is described in a use case must be linked to atrigger event.

Note that because of the above condition, and because of the condition on the instance
connection from a use case to a state transition, there is a mandatory (1,1) relationship from
any leaf-level use case to one trigger event.

The relationship from trigger event to state transition is (1..*) because athough the event
will probably drive the Subject classto asingle state (e.g. "Canceled") and the transitions
may start from severa states. Thus one trigger event may identify many transitions.

affects (1,1) :: Subject_class:: is_driven_by (1,n)

Reflects the fact that although a trigger event may cause multiple state transitions, al of
these transitions will be within the states of a single subject class.

Attributes of: Trigger event

dependency : String
If the occurrence of the trigger event is dependent upon the state of one or more objectsin
the domain or upon the prior occurrence of a different trigger event, this dependency will
be expressed in this textual component.

description : DescriptiveText
The text that describes the trigger event. When viewed along with the description of the
State transitions which the event identifies, this description must have sufficient detail that
the event can be reliably recognized when it occurs.

history : CompoundHx
Thisisacompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.
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identifier : IdentifierString
An identifier assigned to the trigger event. The identifier is unique within the scope of the
model in which the trigger event is defined. In HL7, committees manage the unique
identifiers for their trigger events, and concatenate the committee identifier as
"Cnn_<identifier>."

name : NameString
A name assigned to the trigger event. The name is unique within the scope of the model in
which the trigger event is defined.

Class. Union _message type

Subtype of: Message_type
Associated with: Message_type

Associations for: Union_message type

combines (1,n) :: Message type :: combined_in (0,1)

Class: Use case
Is part of: Model

Associated with: Actor
State_transition
Subject_class
Use_case_category
Use_case_relationship
Use_case_relationship
Use_case_sequence

Description of: Use case
A use case isasummary of health care relevant events and related information system
events that reflect the usage of the information in the information model and related
business models. Use cases describe the interactions and information interchanges that
occur in the healthcare domain and the events that cause these interchanges.

Use cases may be expressed at various levels. A use case may be a parent to severa child
use cases. In this circumstance, the interactions ascribed to all of the children constitute the
complete interaction of the parent. The decomposition to child use cases should stop when
the resulting use case involves a single actor and a single interaction in response to asingle
stimulus - an atomic or leaf level use case. Note that a use case may be a child of more than
one parent, but must not be defined such that a trace up the parental tree from a child will
run into the same child (recursion).

At the lowest level of decomposition, each leaf level use case should link to only asingle
state transition which, in turn, links to atrigger event that initiates interactions. If the
linkage is to multiple such transitions or events, further decomposition should be
considered.
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Composition for: Use case

in (1,1) :: Modd :: has (0,n)
The relationship between use cases and the models of which they are a part.

Associations for: Use case

involves (1,n) :: Actor :: participates_in (0,n)
describes (0,1) :: State_transition :: captured_in (0,n)

A leaf-level use case describes the events that result in a single state transition of the
subject class.

Although the instance connection from use case to state transition is optional, thisis only
because not all use cases are leaf-level. At the leaf-level, each use case should describe one
and only one state transition.

describes (0,1) :: Subject_class :: subject_of (0,n)
Links aleaf-level use case to its Subject Class.

included_in (0,n) :: Use_case category :: includes (0,n)

is_source_for (0,n) :: Use _case relationship :: links_source (1,1)

Links a use case relationship to the source of the relationship.

is_target_in (O,n) :: Use case relationship :: links_target (1,1)
Links the use case relationship to its target or destination.

is_linked (0,n) :: Use _case sequence :: links (1,1)

Attributes of: Use case

description : DescriptiveText
The text that describes the use case and provides the details necessary to understand the
events that are involved in the use case.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

identifier : IdentifierString
An identifier assigned to the use case. The identifier is unique within the scope of the
model. In HL7, committees manage the unique identifiers for their use cases, and
concatenate the committee identifier as "Cnn_<identifier>."
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name : NameString
A short phrase that provides a descriptive name for the use case. The name should be
unique within the scope of use cases defined by a particular committee.

Class: Use case category

Is part of: Model

Associated with: Actor
HL7_committee
Use_case

Use_case_category
Use_case_category

Description of: Use case category
A magjor category of information represented in the use case model. An aggregation of
interrelated actors and use cases. A category allows portions of alarge model to be viewed
as awhole thereby eliminating some complexity involved in understanding alarge model.

Composition for: Use case category

in (1,1) :: Modd :: has (0,n)
The relationship between use case model categories and the models of which they are a
part.

Associations for: Use case category

includes (0,n) :: Actor :: included_in (0,n)
maintained_by (0,1) :: HL7_committee :: maintains (0,n)
includes (0,n) :: Use_case :: included_in (0,n)

nested_in (1,1) :: Use case category :: nests (0,n)

Use case categories may be nested in a hierarchy.

nests (0,n) :: Use_case category :: nested_in (1,1)
Use case categories may be nested in a hierarchy.

Attributes of: Use case category

description : DescriptiveText
Short informative text describing the use case category so asto be clear what type of use
casesit includes.

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.
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name : NameString
The name given to the use case category. The identifier for the committee defining this
category is prepended to the name as Cnn.

Class: Use case relationship

Associated with: Use case
Use_case

Description of: Use case relationship
Use cases maintain a variety of relationships. This class captures all such flavors. See the
use case model chapter of the MDF for details of the stereotypical relationships.

Associations for: Use case relationship

links_source (1,1) :: Use case:: is_source_for (0,n)
Links a use case relationship to the source of the relationship.

links_target (1,1) :: Use case:: is_target_in (O,n)
Links the use case relationship to its target or destination.

Attributes of: Use case relationship

history : CompoundHx
Thisisacompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

stereotype : String
| dentifies the stereotype for the use case relationship. A blank or null valueisasimple
generalization relationship, meaning that the target use case Use Case 1 adds additional
behavior to the source use case. A value of "extends' means that the target use case adds
additional behavior to the source use case at a specified Variation Point. A value of
"includes’ means that the target uses the source as part of its execution.

Class. Use case seqguence

Is part of: Storyboard
Associated with: Use case

Description of: Use case sequence
Captures the sequence in which a particular use case is enacted in a storyboard.

Composition for: Use case sequence

contains (1,1) :: Storyboard :: contains (0,n)
Each storyboard is made up of a sequence of interactions, a sequence of use cases, or both.
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Associations for: Use case sequence

links (1,1) :: Use _case:: is_linked (0,n)

Attributes of: Use case sequence

history : CompoundHx
Thisis acompound data type that holds the id and previous_ID for history, and the
first ver and last_ver for versioning.

sequence : Integer
The order in which the use case participates in the Storyboard.

Class: V23 data type

Associated with: Attribute
V23 fields

Description of: V23 data type
The definition of the data type as specified in Figure 2.2, Chapter 2 of HL7 Version 2.3.

Associations for: V23 data type

typed (0,n) :: Attribute :: had_V23_type (1,1)
Provides an indication of the datatype used in Version 2.x for a particular attribute, if such
prior usage has been identified.

types (0,n) :: V23 fields:: is_of type (1,1)
Expresses that each field in V2.3 is typed with a data type.

Attributes of: V23 data type

data_type_category : String
The type of data type, such as alphanumeric, or chapter-specific.

data_type_code : String
The two- or three-character code for the data type. e.g. CM

data_type_name : String
The name for the data type as specified in the HL7 Chapter 2 table.

notes_format : String
The format of the data type, particularly for compound data types.

Class: V23 field segment
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Associated with: V23 fields
V23 _segments

Description of: V23 field segment
Linksthefieldsin HL7 V2.3 to the segments in which those fields appear. Source isthe
HL7 data dictionary.

Associations for: V23 field segment

positions (1,1) :: V23 fields:: populate (0,n)
Links each field to the segment(s) in which it is used and the sequential position in which it
appesars.

is_in (1,1) :: V23 _segments :: contains (1,n)
Aggregates the fields that make up each segment.

Attributes of: V23 field segment

sequence : Integer
The sequence number at which the element or field appears in the segment.

Class: V23 fields

Associated with: Attribute
V23_data_type
V23 _field_segment

Description of: V23 fields
Contains all of the fields (data elements) specified in HL7 Version 2.x, as captured in the
data dictionary published by HL7.

Associations for: V23 fields

is_source_for (0,n) :: Attribute :: based_on (0,n)
Provides a linkage for an information model attribute to its equivalent version 2.x field, if
such linkage exists and has been identified.

is_of type (1,1) :: V23 data type :: types (0,n)
Expresses that each field in V2.3 is typed with a data type.

populate (0,n) :: V23 field_segment :: positions (1,1)
Links each field to the segment(s) in which it is used and the sequential position in which it
appesars.
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Attributes of: V23 fields

description : DescriptiveText
The description of thisfield.

element : Integer
The unique numeric identifier assigned by HL7 for thisfield.

field_name : String
The name of thefield in the HL7 Data Dictionary.

table : Integer
The number of the HL7 table that provides values for thisfield, if the field is table-based.

Class: V23 segments

Associated with: Attribute
V23 _field_segment

Description of: V23 segments
Contains all of the segments specified in HL7 Version 2.3, as captured in the data
dictionary published by HL7.

Associations for: V23 segments

source_of (0,n) :: Attribute :: stems_from (0,n)
Many attributes are traced to equivalent content in HL7 Version 2.x. This connection is
secondary to the path that traces an attribute to an HL7 field to a segment. It is provided for
model ers who wish to specify particular segments for information model attributes.

contains (1,n) :: V23 field segment :: is_in (1,1)
Aggregates the fields that make up each segment.

Attributes of: V23 segments

name : String
The name of the segment.

segment : String
The three-character segment identifier.

Class: Version MET
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Subtype of:

Associated with:

Message_element_type

Choice_branch

Description of: Version MET

Provides for version-specific METs for inter-version compatibility. When it is used, al of
its branches will be included in the message.

Associations for: Version MET

has_choices (1,n) :: Choice_branch :: is_choice_for (0,1)
Each branch of aVerson MET includes atype. All of these choices are used in a Choice
MEI. A choice branch must be part of aversion MET or achoice MET, but not a part of

both.

Class: Vocabulary domain

Supertype of:

Is part of:

Associated with:

Code_subsystem
Code_system
Derivative_domain
Enumerated_domain

Domain_version

Attribute_domain_constraint
Coded_term

Derivative_domain
Enumerated_domain
HMD_domain_constraint
LOINC_link
MIM_attribute_domain_constraint
RMIM_attribute_domain_constraint
Vocabulary_domain
Vocabulary_domain
Vocabulary_domain
Vocabulary_domain

Description of: Vocabulary domain

A vocabulary domain is a specification of the allowable values for an attribute or
component of a composite data type that has a coded datatype assigned to it. The
vocabulary domain may be as simple as a reference to a table of enumerated values or it
can be a collection of predicate statements.

Every collection of terms is a vocabulary domain, including the one element set, the empty
set, an enumeration of afew terms, and al huge vocabulary systems, their subsystems and

derivatives.
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Composition for: Vocabulary domain

in_version (1,1) :: Domain_version :: has (0,n)

Associations for: Vocabulary domain

is_constraint (0,n) :: Attribute_domain_constraint :: links_domain (1,1)

has_set_of (0,n) :: Coded_term :: element_of (1,1)
This relationship indicates that a vocabulary domain is a set of terms and every term
belongs to one vocabulary domain.

Through subsystems and derived vocabulary domains, any term can be member of more
than one vocabulary domain.

is_operand_for (0,n) :: Derivative_domain :: has_operands (2,n)
Relationship between a derivative, its operator, and the operands (other domains) to which
the operator is applied.

includes (0,n) :: Enumerated_domain :: populates (1,1)
An enumeration includes terms from a particular domain. In the case where the
enumeration is the entire domain, this relationship is self-referential.

is_constraint (0,n) :: HMD_domain_constraint :: links_domain (1,1)
equates_to (0,n) :: LOINC _link :: links_domain (0,1)

is_constraint (0,n) :: MIM_attribute_ domain_constraint :: links_domain (1,1)
is_constraint (0,n) :: RMIM_attribute_domain_constraint :: links_domain (1,1)
referred_in (O,n) :: Vocabulary _domain :: refers_to (0,n)

This"see also" link isused in conjunction with the comments field to direct the interested
reader to other codes..

refers_to (0,n) :: Vocabulary_domain :: referred_in (O,n)
This"see also" link isused in conjunction with the comments field to direct the interested
reader to other codes..

updated_by (0,n) :: Vocabulary _domain :: updates (0,1)
Thisisused for versioning. Actually the version numbering is less important than the
maintenance of these "updates’ links between versions.

updates (0,1) :: Vocabulary _domain :: updated_by (0,n)
Thisisused for versioning. Actually the version numbering is less important than the
maintenance of these "updates’ links between versions.
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Attributes of: Vocabulary domain

description : DescriptiveText
A textual description of the vocabulary domain and its purpose

edit_note : DescriptiveText
Editor's notes for the domain.

id : IdentifierString
A unique, sequentially assigned number that identifies a vocabulary domain.

internal_ind : CodedElement
Indicates whether the domain is one that is maintained internally by HL7 in the primitive
vocabulary domain enumeration tables, or whether the domain refers to a set maintained by
an external organization.

name : String
A unique textual name for the vocabulary domain. The name is created using mixed case
object oriented style names, without the use of white space or specia punctuation. The
nameis generally singular. This name is used when the vocabulary domain is referenced by
other vocabulary domain definitions. Examples of acceptable names are: Gender,
OrderType, PatientType, AbnormalFlag, etc.

The name may be determined by the organization defining the system which includes this
domain.

realm_of use : Enumerated
A coded element that indicates the country/affiliate/jurisdiction for which this domain
specification applies. This term allows multiple jurisdiction-specific domains to be related
under a single over-arching domain.

The values for the realms of use column come from the RealmOfUse vocabulary domain.

status : CodedElement
The status of the item. The values for Status come from vocabulary domain EditStatus.
Some values for status are Proposed, Rejected, Active, Obsolete, and Inactive.

version : VersionNumber
The version of the domain as assigned by HL 7 or by the organization defining the system
of which this domain is a part.

version_out : String
The version number of the table at which this entry was deleted. A blank Vout value means
that the row continues to exist in the current version of the table.
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Data type definitionsin: HL7_V3_Meta-Model

Datatype: Boolean : Boolean

IsaPrimitive Data Type

Description of: Boolean
Boolean data

Datatype: CodedElement : CodedElement

IsaPrimitive Data Type

Description of: CodedElement
Coded data

Datatype: CompoundHx : CompoundHx

Isa Composite Data Type

Description of: CompoundHx
This set of components is assigned to one attribute of most meta-model elements. These
components serve to track the history of each element and designate the models in which
the element is valid.

Components of: CompoundHXx

firstVer : String
This component contains the model unique identifier (modelID) of the first model version
in which this element was defined.

hxID : Integer
This component is used to track the version history of each element of the model. It
contains the unique element identifier assigned to each model element. The values are
assigned in the repository. Modelers should never change these values or assign new ones,
but they may copy them to indicate e ement history.

lastVer : String
This component contains the model unique identifier (modellD) of the model for which
this element ceased to be valid. A blank lastVer value means that the element isvalid in the
most recent HL7 models. If thisvalue is valued, the element is no longer a member of the
current RIM. Since mode! identifiers are monotonically increasing, a given element isvalid
from the model identified by firstVer up to but not including the model identified by
lastVer.

prevHxID : Integer
If an element of the meta-model derives from a previoudy defined element, this component
will be valued. It contains the unique identifier of the element’s predecessor,
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Datatype: Date : Date

IsaPrimitive Data Type

Description of: Date
Date data.

Datatype: DateTime : DateTime

IsaPrimitive Data Type

Description of: DateTime
DateTime data.

Datatype: DescriptiveText : DescriptiveText

IsaPrimitive Data Type

Description of: DescriptiveText
In most instances the information to be kept about model components includes provision
for atextual description of the component. Experience in documenting such models has
shown the value of structuring these descriptions in order to provide for reference to
external documents, identification of open issues, explanation of modeling rationale, etc.
Therefore, descriptions of model components shall be of type DescriptiveText, as follows.

A paragraph that is part of the regular description shall not begin with one of the reserved
phrases. Paragraphs that begin with areserved phrase are used to capture comments about
the rationale for modeling, to capture open issues and to express external references. The
reserved phrases and their usage are shown below:

Reserved phrase "Rationale:” allows the modeler to document the rationale or justification
for the specification of a particular element. It may occupy one or more paragraphs, but
only one modeling rationale component should appear for any given model element. The
first paragraph of the rationale must begin "Rationale:” The rationale will continue to the
end of the description or until another reserved phrase is encountered.

Reserved phrase "Openlssue:” alows the modeler to identify and discuss any open issues
that remain to be resolved with respect to the model element. It may occupy one or more
paragraphs, and there may be multiple open issues for amodel element. The first paragraph
of each open issue must begin with "Openlssue:” The open issue will continue to the end of
the description or until another reserved phrase is encountered.

Reserved phrase "ExtRef:" provides the specification of areference to an external
document, either by name or by a URL reference. Multiple external references may be
contained in a given description. The external reference must be a single paragraph that
starts with "ExtRef:" and must either be the final paragraph of the description or it must be
followed by another reserved phrase paragraph.

Datatype: Enumerated : Enumerated
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IsaPrimitive Data Type

Description of: Enumerated
Enumerated data

Datatype: IdentifierString : IdentifierString

IsaPrimitive Data Type

Description of: IdentifierString
Various data model elements in the use case model and interaction model are required to
have identifiers that are unique throughout the model. These elements will be specified as
being represented by an IdentifierString.

Elements that use these identifiers are: application role, interaction, message, scenario,
scenario example, trigger event, and use case.

An IdentifierString is a string that contains no embedded spaces and that is built from a
limited character set. The IdentifierString may include any number of the following
characters: upper or lower case alphabetic characters (A-Z and a-z); the digits (0-9); the dot
character (.); the hyphen character (-); and the underscore character (). These characters
may bein any order, except that the first character of the IdentifierString shall be either a
digit or an upper case aphabetic character.

Note: Because the dot character (.) is an allowed member of an IdentifierString, the
IdentifierString cannot be used in defining fully qualified names for elements.

Datatype: Integer : Integer

IsaPrimitive Data Type

Description of: Integer
Integer data.

Datatype: MultiplicityString : MultiplicityString

IsaPrimitive Data Type

Description of: MultiplicityString
A set of values and value ranges including the minimum and maximum occurrence are
required for associations and aggregations in the meta-model. A MultiplicityString shall be
used to represent this set in both the literary and graphical expressions of the model. The
MultiplicityString is a constrained string. It is built according to the following rules:

1. A MultiplicityString shall have at least a minimum and a maximum value.
2. A MultiplicityString may also include an open ended range at the upper end.

3. A MultiplicityString shall be expressed either as the single element "1" (the numeral
one) or asapair of elements separated by an ellipsis (..).
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4. The elements making up a MultiplicityString shall be either zero, a positive integer, or
the character "*."

5. If the character "*" appearsin a MultiplicityString, there must be only asingle
occurrence, and that occurrence shall represent the set of all positive integersthat are
greater than the largest of the other integers in the same MultiplicityString.

6. The minimum value for the multiplicity shall be the smallest integer in the
MultiplicityString, and may not be the character "*."

7. The maximum value for the multiplicity shall be the largest integer in the
MultiplicityString, and must be greater than zero.

8. The elements making up a MultiplicityString should be ordered in ascending order, but
are not required to be.

Datatype: NameString : NameString

IsaPrimitive Data Type

Description of: NameString
The NameString is a string that contains no embedded spaces and that is built from a
limited character set. The NameString may include any number of the following characters:
upper or lower case alphabetic characters (A-Z and a-2); the digits (0-9); the hyphen (-),
and the underscore character (_). These characters may be in any order, except that the first
character of the NameString shall be an alphabetic character.

The appropriate use of upper and lower case characters, and the inclusion of specia
characters allow data modelers to create easily readable strings for the noun- and verb-
phrases required for many of these elements. (Examples might include "is_ordered_by" or
"HealthCarePractitioner" or NameString.)

For clarity of reading, theinitial character of a NameString should be lower case when used
for names of attributes, labels of relationships, and labels for state transitions, and should
be upper casein al other uses.. No matter what conventions are used with respect to
capitalization, when NameStrings are compared for uniqueness, all alphabetic characters
shall be treated as though they are lower case.

Datatype: String : String

IsaPrimitive Data Type

Description of: String
String data.

Datatype: VersionNumber : VersionNumber

IsaPrimitive Data Type

Description of: VersionNumber
A version number is a string comprised solely of the digit characters and the dot (.)
character.
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Stewardship & DIMs in: HL7_V3_Meta-Model

Data type categories for: HL7_V3_Meta-Model

Data type category: MET Metamodel data types
Specifies particular data types used in the meta-model. Other data types such as String, Boolean,
Integer and Enumerated are not listed here.

Containsdatatypes: Boolean
CodedElement
CompoundHx
Date
DateTime
DescriptiveText
Enumerated
IdentifierString
Integer
MultiplicityString
NameString
String
VersionNumber
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