HL7 V3 Methodology Proposal October 12, 1996

TABLE OF CONTENTS 1

1. INTRODUCTION ................................ ................................ ................................ .............................. 1 2

2. DEFINITIONS ................................ ................................ ................................ ................................ .... 2 3

3. SUMMARY OF METHODOLOGY ................................ ................................ ................................ . 4 4

3.1. Use Case Model ................................ ................................ ................................ ............................. 4 5

3.1.1. Issues in Developing the Use Case Model ................................ ................................ ........... 4 6

3.1.2. Identification of Trigger Events ................................ ................................ .......................... 5 7

3.1.3. Use of Scenarios ................................ ................................ ................................ ................. 5 8

3.2. Information Model ................................ ................................ ................................ ......................... 5 9

3.3. The Interaction Model ................................ ................................ ................................ ................... 6 10

3.3.1. Interactions ................................ ................................ ................................ ......................... 6 11

3.3.2. Scenarios ................................ ................................ ................................ ............................ 7 12

3.4. Hierarchical Message Description and Implementable Message Specification ................................ 7 13

3.5. Process Summary ................................ ................................ ................................ ........................... 7 14

3.6. Metamodel ................................ ................................ ................................ ................................ ..... 9 15

4. EXAMPLE ................................ ................................ ................................ ................................ ........ 10 16

4.1. The Initial Use Case ................................ ................................ ................................ ..................... 10 17

4.2. Analysis of Use Cases ................................ ................................ ................................ .................. 10 18

4.2.1. Use Cases Evolution ................................ ................................ ................................ ......... 11 19

4.2.2. Information Model ................................ ................................ ................................ ............ 12 20

4.2.3. Dealing with Medicine Administration ................................ ................................ ............. 12 21

4.3. Dealing with the Information Model ................................ ................................ ............................ 14 22

4.3.1. Creating Classes ................................ ................................ ................................ ............... 14 23

4.3.2. State analysis ................................ ................................ ................................ .................... 14 24

4.4. Discovering Other Application Role Classes ................................ ................................ ................ 14 25

4.5. Building the Interaction Model. ................................ ................................ ................................ ... 15 26

5. GENERAL OBSERVATIONS AND QUESTIONS ................................ ................................ ........ 16 27

5.1. Not all Roles Filled ................................ ................................ ................................ ...................... 16 28

5.2. Same Application Handles Two Roles ................................ ................................ .......................... 16 29

5.3. Multiway Routing ................................ ................................ ................................ ........................ 16 30

5.4. Alternatives in the Use Cases ................................ ................................ ................................ ....... 16 31

5.5. What Will HL7 V3 Standardize ................................ ................................ ................................ ... 17 32

33

HL7 V3 Methodology Proposal 1 October 12, 1996

1. INTRODUCTION 1

This document is an attempt to describe a consistent set of changes to the methodologydrawing from 2

various venues (the August MDF, the SundayEvening Compromise, individual discussions with various 3

pe o ple.) 4

It includes: 5

· a summary of the changes 6

· a fairlyrich example (pharmacyordering and administration) and document some issues 7

about the methodology. 8

The example is not expected to be a correct analysis of the domain (it is surelywrong in places and no 9

more than half of a complete analysis.) Nonetheless it is adequate to challenge the methodologyand b e- 10

gin to validate it. 11

The reader is expected to be fairlyfamiliar with the current HL7 Message Development Framework 12

Document (MDF, dated August, 1996). 13

Readers may want to refer to the graphics in these sections as they are reading the rest of the document. 14

· section 3.5 , a rough data flow diagram 15

· section 3.6 , a meta-model illustration for the topics in this document. 16

There are footnotes throughout this document that are used to move less relevant topics out of the main 17

flow. 18

HL7 V3 Methodology Proposal 2 October 12, 1996

2. DEFINITIONS 1

The following table defines terms used in this document. It is hoped that each term is used in a waythat 2

is generallyconsistent with its general use in information systems, but the table specificallydefines how 3

the term is used in the HL7 Version 3 Methodology. As such each definition should be preceded bythe 4

words "In HL7 Version 3, ...". 5

Italicized words in a definition are defined elsewhere in the table. 6

Application Role Class

Behavior Diagram

A class diagram featuring only the application role classes and featuring

only connections that correspond to interactions .

behavior analysis An analysis of the life cycle of a class .

business event A trigger event that has special interest as the first trigger event in a sc e-

nario.

class An object in the meta-model that most closely resembles Class in most

meta-models. It represents a template for an object and can contain attri b-

utes or behaviors. See data class , subject class, and application role class.

class, application role A specialization of class that is designated as representing an interface of

an HL7 component. From a functional point of view it primarily represents

behaviors. These behaviors correspond to the ability to receive an intera c-

tions from various other application role classes.

conformance claim An objective statement that a healthcare information system exactly follows

certain of the contents of a version of an HL7 standard. See application

role conformance claim and textual conformance claim .

conformance claim, appl i-

cation role

A conformance claim that is a statement that a healthcare information sy s-

tem conforms to all the behaviors of an application role classes, i.e., that it

sends and receives all the interactions which the application role class sends

or receives, using the message formats specified with the interactions, and

fo l lows the other specifications for an interactions.

conformance claim, textual A conformance claim that uses unambiguous text the describe conformance

to portions of HL7 that are not specified by an application role confo r-

mance claim.

class, data A specialization of class that is most like the definition of "class" used by

the Joint Working Group. It contains no behaviors.

interaction An instance of the sending of an HL7 message from a single application

role class to another application role class in response to a trigger event or

the receiver responsibility of another interaction. Interactions include the

specification of a message format , a receiver application role class, a sender

application role class, preconditions and post-conditions for sending the

inte r action, sender responsibilities, and receiver responsibilities.

life cycle A description of all the states of a class and the transitions that may occur.

message format The exact information contained in a message as described by the hierarch i-

cal message description. The same message format may be used for many

interactions.

message trace diagram A diagrammatic representation of a scenario in terms

scenario An ordered collection of interactions that represents a typical sequence in

which they may be executed. Each scenario may be displayed in terms of

the use cases, or in terms of a subset of the interaction model.

state A characteristic of a class that characterizes a step in the its life cycle. All

states are represented by discrete values of a single enumerated variable in

HL7 V3 Methodology Proposal 3 October 12, 1996 the class.

state transition 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.

state transition diagram A diagram that represents the life cycle of a class.

subject class A specialization of data class that has been designated by a Technical

Committee as interesting.

trigger event An event within the processes of healthcare which, when recorded or re c-

ognized by a healthcare information system, creates the need for an info r-

mation flow to on or more other healthcare information systems. The i n-

formation may flow may be implemented by one or more interactions .

Trigger events are closely associated with state transitions and leaf-level

use cases.

use case A description of a process by which actors do things that lead to the need.

Use cases may break down into component use cases. A use case may a p-

pear as a component in several other use cases. When a use case contains

component use cases, the order in which they occur is not specified. See

scenario.

use case model A definition of the functional requirements for HL7 messages that consists

of actors , use cases , and connections between actors and use cases.

use case, leaf-level A use case that does not break down into components. Leaf-level use cases

are closely related to trigger events.

1

HL7 V3 Methodology Proposal 4 October 12, 1996

3. SUMMARY OF METHODOLOGY 1

There are four major models: use case, information, interaction, and hierarchical message description. 2

3. 1. Use Case Model 3

3. 1. 1. Issues in Developing the Use Case Model 4

The Use Case Model includes use cases. The "stopping rule" for building use cases is changed to "one can 5

split a use case if the resultant use cases represent events that might occur at discrete times, or if theywill 6

separate the roles of the actors in the initial use case." 1 7

With one exception, actors cannot represent information systems. The exception is a special actor with 8

the literal name "some information system". The term "some system" is chosen to reinforce the notion 9

that the use cases are not built on a priori knowledge of the functionalityof specific healthcare inform a- 10

tion systems. 11

Figure AA represents an example 12

using the current HL7 iconization. 13

It is a fragment of a use case that 14

might be constructed for lab test 15

processing. The premise is that the 16

order maybe entered bya person or 17

maybe scheduled directlybythe 18

lab system for certain kinds of r e- 19

flexive orders. The order lab test 20

use case is handled byincluding 21

"Some System" as an actor, along 22

with Authorized Clinical User. 23

1 As Jake has pointed out before, there is a need for aggressive facilitation when users are choosing actors.

Users will have a natural tendencyto want to use the actors to construct an entire model of professional

responsibilities byhaving manyactors with subtle distinctions (e.g., nurse practitioner vs. physician’s a s-

sistant.) In this respect the old use case stopping rule was better. It said "stop if splitting a use case

doesn’t generate a newinformation flow." Thinking of the downstream message was a powerful wayto

guide the group awayfrom creating numerously, finelydistinguished actors. The approach to naming

actors used in these examples, byfollowing the pattern "authorized XXX user" can help to alleviate this

problem. It can also mask distinctions that have an important impact on the workflowas mayhappen

when either the phlebotomist or the authorized caregiver draws blood. These distinctions will frequently

alter user interface design and may occasionally be so significant that they alter the HL7 messages.

The rule for looking for functions that occur at different points in time is also a two-edged sword. It can

be a powerful aid for identifying trigger events, since the separation in time suggests a need for an info r-

mation flow. It can also devolve into an analysis of UI-related issues very easily.

The best facilitation practice seems to be, encourage the committee to err on the side of too fewactors in

an initial use case analysis. Revisit the issue when Application Role Classes have been determined.

P e r f o r m L a b T e s t

O r d e r L a b T e s t

A u t h o r i z e d

c l i n i c a l u s e r

S o m e S y s t e m

C o l l e c t S p e c i m e n

A n a l y z e S p e c i m e n

Figure AA. Sample use of "Some System" actor.

HL7 V3 Methodology Proposal 5 October 12, 1996

The fact that the use case "Order Lab Test" has two actors might lead one to suspect that it should be fu r- 1

ther broken down. Figure AB re p- 2

resents howthat breakdown might 3

be represented. 4

Anyuse case (especiallycompo s- 5

ites) can be used to describe fun c- 6

tions that maylater be used to d e- 7

termine receiver or sender respo n- 8

sibilities. 9

3. 1. 2. Identification of Trigger 10

Events 11

Each leaf level use case should be 12

regarded as a candidate for a tri g- 13

ger event. It will not be possible to 14

begin to resolve the final choice of 15

trigger events until later in the analysis. 16

3. 1. 3. Use of Scenarios 17

Users should construct scenarios during the initial preparation of the Use Cases. For meta-methodological 18

reasons, these are considered part of the Interface Model, but theycan be represented solelyin terms of 19

Use Cases. Scenarios represent the first step where the technical committee can begin to create sequential 20

representations of the use cases. It will not be practical to create all the combinations of use cases that 21

may be valid, but the process of doing so may help the technical committee to 22

Business Events are trigger events that are given special status as the initial trigger event in a scenario. 23

They are best finalized during the construction of the Interaction Model. 24

3. 2. Information Model 25

The Information Model includes three kinds of classes 26

1. data classes that represent healthcare data objects; these classes do not show behaviors. 27

2. selected data classes that are designated as subject classes , meaning that theyhave been ch o- 28

sen as the subject of a set of related use cases. 29

3. application role classes which are abstractions that name roles that maybe played byhealt h- 30

care information systems when sending or receiving HL7 messages. Application Role 31

Classes represent behaviors, but little or no interesting data. 2 32

For the Subject Classes a life cycle analysis is required. It describes a set of "states" for a class. States are 33

represented byvalues of a specific enumerated attribute of the class. The model further describes the a l- 34

lowable paths from one state to another. These are called "state transitions." State transitions are assoc i- 35

ated with trigger events. Through trigger events a state transition is associated with one or more leaf- 36

level use cases. 37

A state transition does not always represent a change in the value of the enumerated state attribute. For 38

example, suppose a pharmacyorder describes three medications. There maybe a change in the order item 39

states where the second medication order is nowfilled. This might generate a state transition in the 40

pharmacy order from "partially filled" to "partially filled." 41

There is no requirement that state transition analysis onlybe performed on Subject Classes. However it is 42

the state transitions of Subject Classes that are related to trigger events. 43

2 It is debatable whether application role classes belong in something called the "information model".

They certainly represent a different subject area, in the Coad-Yourdon sense of "subject area".

Per form Lab Test

Order Lab Test

Authorized

clinical user

Some System

Collect Specimen

Analyze Specimen

Order New Lab Test

Order Reflexive

Lab Test

Figure AB. Further breakdown to achieve

HL7 V3 Methodology Proposal 6 October 12, 1996

State analysis is performed for all subject classes. Each state transition must be associated with one use 1

case. However multiple state transitions may be associated with the same use case. 2

The technical committee will create for each subject class, one or more Application Role Classes. In ge n- 3

eral these classes will have a stereotyped class name consisting of <subject class> followed by 4

<relationship>. It maycreate one or more of the following relationships, or it maycreate different rel a- 5

tionships as discussed below. 6

a) <subject class> Manager normallyassociated with an Application Role Class that ma n- 7

ages the life cycle of the subject class. In terms of the above example it would corr e- 8

spond to the "pharmacy order filler" role. 9

b) <subject class> Creator normallyassociated with an application role of a user of the 10

Manager class. In terms of the above example it would correspond to the "order sender" 11

role. 12

c) <subject class> Tracker normallyassociated with an application role associated with 13

tracking the life cycle of the subject class. In terms of the above example it would corr e- 14

spond to those aspects of the "electronic medical record" role that deal with Pharmacy 15

data. It is expected that this class will routinelydescribe interactions associated with 16

state changes in the subject class. 17

d) <subject class> Historian normallyassociated with an application role associated with 18

tracking the final state of the subject class. In terms of the above example it would co r- 19

respond to those aspects of the "clinical data repository" role that deal with Pharmacy 20

data. It would routinelyexpect to get a summaryof the entire order when it entered a 21

final state or if it was updated after it reached the final state. 22

There is no requirement that a technical committee create all of these "<subject class><relationship>" 23

classes. Neither is limited to the possibilities in (a) - (d). But it is expected that the committee will co n- 24

sider all of (a) - (d). This list of probable stereotyped <relationship> roles mayexpand as we get more 25

exper i ence. 26

It is expected that anyother Application Role Classes not on this list will be defined in terms of the fo r- 27

mula "<subject class><relationship>" rather than with more specific names. We would not expect the 28

pharmacytechnical committee (or anyother) to define a class like "pharmacyrobot" or "electronic med i- 29

cal record." 30

3. 3. The Interaction Model 31

The Interaction Model is a collection of all Interactions and Scenarios. The definition of an Interaction is 32

essentially unchanged since the last MDF although the words are somewhat different here. 33

3. 3. 1. Interactions 34

The notion of "Interaction" is unchanged from the last MDF. It is an abstraction that represents a me s- 35

sage flowing between two systems in a specific context. That is it is the confluence of 36

· a sending Application Role Class, 37

· a receiving Application Role Class, which must be different than the sending Application Role Class 38

· a stimulus (either a trigger event or a sender or receiver responsibility in another Interaction) 39

· sender responsibilities 40

· receiver responsibilities, 41

HL7 V3 Methodology Proposal 7 October 12, 1996

· a Message Format 3 and 1

· preconditions and post-conditions on the sending of the message. 2

The same Message Format may be used in many interactions. 3

Each use case that represents a trigger event is represented in the Interaction Model byone or more inte r- 4

actions. 5

3. 3. 2. Scenarios 6

A Scenario is an ordered collection of interactions that represents a typical sequence in which theymaybe 7

executed. Each scenario maybe displayed in terms of the use cases, or in terms of a subset of the intera c- 8

tion model. 4 9

In the latter case the representations includes all interactions that are implied bythe trigger events ass o- 10

ciated with the use cases or implied by the sender and receiver responsibilities of those interactions. 11

When preparing a message trace diagram of a scenario, the technical committee maychoose to eliminate 12

some application role classes for clarity. All interactions that are in the scenario that involve those appl i- 13

cation role classes as senders or receivers will also be eliminated. 14

The collection of scenarios that HL7 maypublish does not limit the ways in which HL7 can be applied; 15

other combinations of trigger events, interactions, and application roles that are that consistent with the 16

interaction model may also be used. 17

The above notwithstanding, scenarios are normative. Theyrepresent a testable sequence of messages that 18

may be used to validate a conformance for an Application Role Class that is included in the scenario. 19

3. 4. Hierarchical Message Description and Implementable Message Specification 20

The relationship between the Interaction Model and the HMD, or between the HMD and the IMSs is u n- 21

changed in this proposal. 22

3. 5. Process Summary 23

Figure CB is an initial attempt to showthe process through a data flowdiagram. As it was drawn with 24

Visio the iconography is borrowed from SADIE-POOCH. 5 25

3 HL7 users have always used ^message~ indiscriminately, as a format or as a specific instance of sending

it. The current MDF uses "Message" for this term. I am suggesting "Message Format."

4 It has become clear in working the example that scenarios must be capable of expressing optionalityand

repetition. This is an open issues.

5 Select Affected Drawing Icons Easily-Put Objects On Charts Haph a zardly

HL7 V3 Methodology Proposal 8 October 12, 1996

U s e C a s e M o d e l

R I M

I n f o r m a t i o n

M o d e l

I n t e r a c t i o n

M o d e l

U s e C a s e s

I n t e r a c t i o n s

S c e n a r i o s

2 . D e v e l o p D o m a i n I n f o r m a t i o n M o d e l

S e l e c t i n i t i a l c l a s s e s a s a p p r o p r i a t e f r o m

R I M .

I d e n t i f y n e w c l a s s e s a n d a t t r i b u t e s a n d

o t h e r c h a n g e s t o R I M .

S e l e c t s u b j e c t c l a s s e s .

C r e a t e s t a t e d i a g r a m s f o r S u b j e c t

C l a s s e s .

I d e n t i f y t r i g g e r e v e n t s b y c o m p a r i n g

S u b j e c t C l a s s s t a t e t r a n s i t i o n s t o

N o m i n a t e A p p l i c a t i o n R o l e C l a s s e s .

I t e r a t i v e l y r e v i s e U s e C a s e M o d e l a n d

s c e n a r i o s .

1 . P e r f o r m I n i t i a l

U s e C a s e A n a l y s i s

e r r o n s i d e o f t o o f e w u s e c a s e s w h e n

f o l l o w i n g s t o p p i n g r u l e .

C r e a t e S c e n a r i o s a s n e e d e d f o r

u n d e r s t a n d i n g .

3 . R e c o n c i l e w i t h R e f e r e n c e M o d e l

R e c o n c i l e D I M w i t h R I M . A l t e r p r e v i o u s

w o r k p r o d u c t s a s r e q u i r e d .

4 . D e v e l o p I n t e r a c t i o n M o d e l

D e f i n e i n t e r a c t i o n s f o r a l l t r i g g e r e v e n t s

a n d a d d i t i o n a l i n t e r a c t i o n s d r a w n f r o m

r e c e i v e r a n d s e n t e r r e s p o n s i b i l i t y . ( D i o

n o t d e f i n e m e s s a g e f o r m a t s y e t . )

R e v i e w s c e n a r i o s a n d f i n a l i z e t h e

n o r m a t i v e s c e n a r i o s .

D u r i n g t h e s e p r o c e s s e s r e v i s e t h e p r i o r

w o r k p r o d u c t s a s r e q u i r e d . 5 . a n d 6 . D e v e l o p H M D a n d I M S

F o r e a c h i n t e r a c t i o n t h a t w a s c r e a t e d ,

C r e a t e a c o l u m n i n a n H M D o r l i n k t o a

p r e e s i x t i n g c o l u m n .

C r e a t e I M S s f o r a l l m e s s a g e f o r m a t s

t h a t w e r e c r e a t e d o r m o d i f i e d .

M e s s a g e D e s i g n

M o d e l

I n t e r a c t i o n s

H i e r a r c h i c a l

M e s s a g e

D e s c r i p t i o n

D I M

1

Figure CB. Data Flow Diagram to accompany the scope of this papers. 2

HL7 V3 Methodology Proposal 9 October 12, 1996

3. 6. Metamodel 1

Jake worked out the portions of the metamodel that are relevant to this document in his Rumbaugh tool. 2

Figure CA is that sketch. 3

T h u O c t 1 0 1 6 : 4 7 : 0 8 1 9 9 6

M e t a m o d e l

C l a s s D i a g r a m

U s e

C a s e

C o m p o s i t e

U s e C a s e

L e a f U s e

C a s e

T r i g g e r

E v e n t

C l a s s

D a t a

C l a s s

A p p l i c a t i o n

R o l e C l a s s

S u b j e c t

C l a s s

A c t o r

S t a t e

S t a t e

T r a n s i t i o n

U s e C a s e

D i a g r a m

C l a s s

D i a g r a m

S t a t e

T r a n s i t i o n

D i a g r a m

I n f o r m a t i o n

M o d e l

{ 1 }

U s e

C a s e

M o d e l

I n t e r a c t i o n

M o d e l

U s e C a s e

D e s c r i p t i o n

c a u s e s c h a n g e o f

A t t r i b u t e O p e r a t i o n

S u b j e c t

A r e a

I n t e r a c t i o n

I n t e r a c t i o n

D e s c r i p t i o n

I n t e r a c t i o n

D i a g r a m

C l a s s

D e s c r i p t i o n

S c e n a r i o

E v e n t T r a c e

D i a g r a m s e n d e r

r e c e i v e r

B u s i n e s s

E v e n t

4

Figure CA. Quick sketch of meta-model. 5

HL7 V3 Methodology Proposal 10 October 12, 1996

4. EXAMPLE 1

The example used in this note starts with an assumed set of use cases described in Figure 1. It follows the 2

use cases through the steps of the model. During this process the initial set of use cases will be revised. 3

4. 1. The Initial Use Case 4

Figure DA represents a possible first use case as might be developed bya technical committee. It will be 5

revised in the course of this example. 6

1 . C r e a t e P h a r m a c y

O r d e r

A u t h o r i z e d

o r d e r u s e r

2 . S u b s t i t u t e

M e d i c a t i o n s

3 . D i s p e n s e

m e d i c a t i o n s

4 . A d m i n i s t e r

m e d i c a t i o n s

5 . D i s c o n t i n u e t h e

o r d e r f o r t h e

M e d i c i n e s

E x e c u t e p h a r m a c y

o r d e r

A u t h o r i z e d

P h a r m a c y u s e r

A u t h o r i z e d

C a r e G i v e r

7

Figure DA. Initial use case. 8

Use case 2 refers to the process bywhich the Pharmacydepartment revised the order to use generics and 9

to substitute trade names. Use case 4 refers to the process of attempting to give medications to the patient 10

and recording whether the medication was received and was not subsequently vomited. 11

4. 2. Analysis of Use Cases 12

As we proceed through the analysis of these use cases and construct interactions, we must arrive at some 13

important decisions. 14

Do some of these use cases represent more than one interaction? 15

Will HL7 presume that anyof these use cases maybe automatic (i.e., performed without stimulation from 16

an actor that represents a user)? 17

Will HL7 REQUIRE that some of these use cases must be automatic? 18

What assistance does the methodologyprovide in deriving the Application Role Classes and assigning the 19

corresponding interactions to them? In other words, who will be the senders and receivers of the resultant 20

HL7 V3 Methodology Proposal 11 October 12, 1996 messages? Not mentioning these information systems as Actors in the use cases makes it difficult to deal 1

with certain concepts that the technical committee would no doubt feel important. These include 2

· description of interactions with a pharmacy robot 3

· the need of a order filler to return a filler number to the order sender 4

· the need to send some information to a data repository or electronic medical record. 5

We will see how they address these issues during the ongoing analysis. 6

7

4. 2. 1. Use Cases Evolution 8

Use cases 1 and 5 are immediate candidates for examination, because they involve two actors. 9

Figure DB represents an interim analysis after substantiallymore discussion of Use Case 1. In technical 10

committee recognizes that in some cases the computer maybe able to recognize that certain conversions 11

can be made automatically. It therefore chooses to add "some system." While theywill clearlyhave the 12

pha r macy system in mind, they are unable to express it so far. 13

1 a . C r e a t e

U n e n c o d e d

P h a r m a c y O r d e r

A u t h o r i z e d

u n e n c o d e d

o r d e r u s e r

1 b . C o n v e r t

u n e n c o d e d o r d e r t o

f u l l y c o d e d o r d e r

1 c . C r e a t e a f u l l y

e n c o d e d o r d e r

A u t h o r i z e d

o r d e r u s e r

1 . C r e a t e p h a r m a c y

o r d e r

A u t h o r i z e d

P h a r m a c y u s e r

S o m e S y s t e m

14

Figure DB. Expanded view of order creation. 15

16

Figure DC represents further analysis of use case 1. 17

HL7 V3 Methodology Proposal 12 October 12, 1996

1 . 1 C r e a t e

U n e n c o d e d

P h a r m a c y O r d e r

A u t h o r i z e d

u n e n c o d e d

o r d e r u s e r

1 . 2 C o n v e r t

u n e n c o d e d o r d e r t o

f u l l y c o d e d o r d e r

1 . 3 . C r e a t e a f u l l y

e n c o d e d o r d e r

A u t h o r i z e d

o r d e r u s e r

1 . C r e a t e p h a r m a c y

o r d e r

A u t h o r i z e d

P h a r m a c y u s e r

S o m e S y s t e m

1 . 2 . 1 C o n v e r t

u n e n c o d e d o r d e r t o

f u l l y c o d e d o r d e r

1 . 2 . 2 C o n v e r t

u n e n c o d e d o r d e r t o

f u l l y c o d e d o r d e r

1

Figure DC further elaboration to eliminate two actors. 2

It is likely that these use cases would be used in more than one scenario: 3

a) physician pharmacy order: 1,2,4,5,6,7 4

b) direct entry of encoded pharmacy order: 3,4,5,6,7. 5

4. 2. 2. Information Model 6

Use case 6 makes it is clear that Technical Committee must find or create some specialization of Order 7

like PharmacyOrder. So far, the use cases would help us to discover an important class in the Inform a- 8

tion Model. 9

The use cases deal with ordering a group of meds and then dispensing and discontinuing meds separately. 10

This leads to finding or creating a separate class in the information profile, let´s sayPharmacyOrder 11

Item. Another class is discovered! 12

A subject classes is identified, the PharmacyOrder. State transitions are identified for each of the leaf- 13

level use cases. Secondary interactions are added to the interaction model for some classes. 14

Creating state changes to correspond to use case 5 makes it clear that state changes at the order item level 15

are needed to deal with dispensing. 16

4. 2. 3. Dealing with Medicine Administration 17

Discussion of the state transitions around use cases 4 and 5 will discover that the current set of subject 18

classes is incomplete. In coordination with the patient care technical committee, the pharmacycommittee 19

splits each use case as shown in Figure DD. 20

HL7 V3 Methodology Proposal 13 October 12, 1996

A u t h o r i z e d

o r d e r u s e r

4 . A d m i n i s t e r

m e d i c a t i o n s

5 . D i s c o n t i n u e t h e

o r d e r f o r t h e

M e d i c i n e s

A u t h o r i z e d

C a r e G i v e r

4 . 1 C r e a t e m e d i c a t i o n

A d m i n i s t r a t i o n O r d e r

4 . 2 D e l i v e r

m e d i c a t i o n s t o p a t i e n t

4 . 3 R e p o r t M e d i c i n e

A d m i n i s t r a t i o n

5 . 1 W r i t e o r d e r t o

d i s c o n t i n u e

m e d i c a t i o n s

5 . 2 D i s c o n t i n u e

M e d i c a t i o n

A d m i n i s t r a t i o n O r d e r

5 . 2 T e r m i n a t e d e l i v e r y

o f m e d i c i n e s

S o m e S y s t e m

1

Figure DD. Elaboration of use cases to deal with care-givers role. 2

In addition, a new subject class and two new Abstract Role Class classes are created: 3

1. Medication Administration Order 4

2. Medication Administration Order Manager 5

3. Medication Administration Order Creator 6

The rest of section 4.2 has not been fully revised since our meeting of 10/10. 6 7

The analysis continues: 8

111 physician creating a pharmacy order that may not be fully encoded 9

Actor: physician 10

There is mapped to a state change in the PharmacyOrder Class to indicate that an order is created in the 11

`physician-entered´ state. 12

The PharmacyOrder Creator class is the sender of an interaction to the PharmacyOrder Manager class 13

describing the order. 14

1.2 a physician order is converted to a fully coded order 15

6 In redeveloping the example I have come to believe that 1.2.2 is unwise. It seems like we would rather

use scenarios to make 1.2 an optional step. Similarly we need for scenarios to recognize repetition.

HL7 V3 Methodology Proposal 14 October 12, 1996

There is an associated state change in the PharmacyOrder Class that moves the order to a `fullyencoded, 1

not final´ state. It is concluded that this state change itself does not require an interaction to return the 2

fully encoded order until after the processes described in use case 4. 3

The PharmacyOrder Manager class is the sender of an interaction to the PharmacyOrder Creator class 4

pr o viding the encoded order. 5

1.3 a fully encoded order is created directly by a user 6

This is mapped to a state change in the PharmacyOrder Class to indicate that an order is created in the 7

`fully encoded, not final´ state. 8

The PharmacyOrder Manager class is the sender of an interaction to the PharmacyOrder Creator class 9

pr o viding the encoded order. 10

2 the fullyenc oded order is revised through generic substitution, or in response to clinical 11

or formulary concerns addressed by the pharmacist 12

<Need to analyze dispensing here> 13

There is a state change in one or more objects of the PharmacyOrder Item Class indicating that certain 14

meds have been dispensed. There is also a state transition in the PharmacyOrder Class indicating that 15

some items have changed state. 16

4.1 creating an order for the administration of one or more medicines 17

4.2 administering these meds 18

4.3 repor ting medicine administration 19

Discussion of the role of nurse in this use case makes clear that 4.1 has as its subject the Medicine A d- 20

ministration Order class. Therefore, the TC decides that HL7 will create an obligation on the Pharmacy 21

Order Manager to create this administration order. It identifies PharmacyOrder Manager as the sender of 22

an interaction. Accordinglyit discovers the need for a Medication Administration Order Subject Class 23

and co r responding Application Role Classes Medication Order Manager and Medication Order Creator. 24

There is also a state change in the Medication Administration Order indicating a neworder has been cr e- 25

ated. This will be identified with the trigger event associated with use case 4.1. 26

Further analysis of the state changes in of the Medication Administration Order class lead to the discovery 27

that a major information flowhas been overlooked: communicating medicine administration records back 28

to the system that created the order to administer the med (4.3). This can be discovered without a know l- 29

edge of system functions, because it is a manual function that is reported today. 30

4. 3. Dealing with the Information Model 31

4. 3. 1. Creating Classes 32

4. 3. 2. State analysis 33

4. 4. Discovering Other Application Role Classes 34

These analytic steps have not uncovered anysignal to represent the pharmacyrobot. Nothing derived 35

from the analysis of the states of the order created a cue for this need. 36

We propose that at the completion of the state analysis technical committees should have a specific di s- 37

cussion of related application roles, to be associated with specific Application Role Classes. 38

HL7 V3 Methodology Proposal 15 October 12, 1996

This discussion might lead to the discoveryof the recognition of a newAbstract Role Class: pharmacy 1

order fulfiller. In order to add this to the use cases, use case 5 will have to be split. 2

In order to have a Application Role Class it will be necessaryto create a subject class PharmacyFulfil l- 3

ment Order. The Abstract Role Class classes, PharmacyFulfillment Order Manager and PharmacyFu l- 4

fillment Order Creator, would be created. A state analysis on the subject class would be performed. More 5

than likelythe state transitions would be identified with the trigger events associated with use cases 5 and 6

7. 7

Similarly, there was no cue to identifythe Abstract Role Class for the clinical data repositoryor electronic 8

medical record, as these are fairly passive receivers of data. 9

It maybe easyfor electronic medical record vendors. If theydefine the scope of their particular system to 10

include creation of pharmacyorders then theycan simplydeclare conformance with the to the interactions 11

associated with the Pharmacy Order Creator class. 12

However the clinical data repositoryis clearlya passive role that wants to be informed of all or some of 13

the changes in PharmacyOrder, PharmacyOrder Item, etc. Saying "all or some" is a cue that more 14

definition is needed. Some CDRs, designed for a historical context, mayonlybe interested in the final 15

state, others maybe interested in tracking the changes throughout the life cycle of the order object. We 16

would expect that the Application Role Class "PharmacyOrder Historian" would be created for the former 17

situation and "PharmacyOrder Tracker" for the latter. Electronic Medical Record vendors who don’t 18

want to make the PharmacyOrder Creator Conformance Claim would most likelyopt for PharmacyOrder 19

Tracker. 20

4. 5. Building the Interaction Model. 21

HL7 V3 Methodology Proposal 16 October 12, 1996

5. GENERAL OBSERVATIONS AND QUESTIONS 1

5. 1. Not all Roles Filled 2

What if an individual HL7 network has no system claiming the Medication Order Administration 3

Manager Application Role? 4

HL7 must clearlystate that an interaction is onlyrequired to be sent if there is at least one system in the 5

network that makes the conformance claim of the denoted receiver of the interaction. 6

5. 2. Same Application Handles Two Roles 7

If an application system handles two roles (represents two Abstract Role Classes) then it may be 8

both the sender and receiver of some interactions. It is required to send these via an HL7 interface? 9

Absolutelynot. The system can manage the information internallybyupdating a common data base or by 10

any other method. HL7 does not standardize application systems or their internal architecture. 11

However, if there are other systems in a specific healthcare network, that playeither of the roles, the a p- 12

plication is required to playthe other role in HL7 interactions. This is applicable to situations where the 13

pharmacyapplication system takes on the roles of PharmacyOrder Creator and PharmacyOrder Ma n- 14

ager. It might also saythat byconforming to the PharmacyOrder Manager role, the pharmacyinform a- 15

tion system would be required to deal with systems claiming PharmacyOrder Tracker and PharmacyO r- 16

der Historian roles, if such be on the network. (Assuming the technical committee reallydefine such a p- 17

plication abstra c tions.) 18

5. 3. Multiway Routing 19

How are interactions routed if there is more than one system in the individual healthcare network 20

claiming the Medication Order Administration Manager role? 21

The author regards this as an important issue. It is not clear whether everyMedication Order Admin i- 22

stration Manager wants to receive everyinteraction sent to some Medication Order Administration Ma n- 23

ager. Similarly, suppose there are two pharmacyinformation systems in a network (one for inpatient and 24

ambulatorypatients that use the pharmacy, and a regional network containing manyretail pharmacies. 25

The relationship of the regional network to the medical center system might be one of Medication Order 26

Fulfillment Manager. 27

In current practice todaythe splitting of routing issues is handled byinterface engines. However there 28

approaches frequentlyhave a practical limitation that the routing rules are based solelyon the contents of 29

the individual message being routed. It is not clear that HL7 can do anybetter, but the issue must be co n- 30

si d ered. 31

5. 4. Alternatives in the Use Cases 32

How would this methodology deal with alternatives in the use cases? 33

Alternatives are supposed to be represented bya higher order use cases that contains use cases that repr e- 34

sent a "normal" and alternative courses of action. 35

Mycurrent proposal is silent on this issue, but it can deal with alternatives. Since onlyleaf-level use cases 36

are related to trigger events, alternatives will have been broken down through use cases, and must be 37

treated through alternate scenarios. The example could easilyillustrate it bycreating a high level use case 38

that combines the order entry process for the two scenarios that are ultimately reached. 39

It is not clear, however, that myapproach doesn´t ignite a combinatorial explosion, producing manysc e- 40

narios. 41

HL7 V3 Methodology Proposal 17 October 12, 1996

5. 5. What Will HL7 V3 Standardize 1

This is a veryimportant question. It is clear that the individual interactions (and downstream message 2

formats) are standardized. But what of the scenarios? On the one hand, the sequentialityassociated with 3

use case scenarios is captured in the preconditions and sender-receiver responsibilities. On the other 4

hand, it is not clear that you can completely recover the scenarios from this information. 5

On the third hand, it would be virtuallyimpossible for HL7 to capture all the valid scenarios for use in 6

healthcare. 7

It is myopinion is that we must have our cake and eat it too. Specificallywe must make conformance 8

claims include the scenarios specified in the use cases, but not limit the application of HL7 to those sc e- 9

narios. As always, the conformance claims represent a lower bound on the HL7 use supported byan a p- 10

plic a tion system rather than a definitive protocol. 11