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Abstract 38 
 39 
This paper provides an initial set of ideas for describing services in eHealth taking into 40 
account concerns of different stakeholders involved in the definition, implementation and 41 
management of services. The emphasis of the paper is on identifying key concepts 42 
needed for describing eHealth services from business (i.e. healthcare) and technical 43 
perspectives (i.e. an ehHealth service semantics) - consistent with HL7 SAIF-CD. These 44 
concepts serve as a means for establishing a common language for service design and 45 
implementation for both groups of stakeholders. Such a language is a foundation for 46 
incremental development of multiple service taxonomies and ontologies in eHealth - 47 
reflecting needs of different applications and stakeholders. The primary aim of this ballot 48 
document is to get early feedback from HL7 community about the proposed eHealth 49 
service semantics, the agreement for which is needed, before the development of eHealth 50 
service taxonomies and other knowledge management applications regarding eHealth 51 
services. 52 
 53 
 54 
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1.	  Introduction	  	  100 
 101 
The OMG Ontology Definition  Metamodel [OMG ODM] provides an excellent 102 
reference framework for ontologies and we use it where possible to frame this SOA 103 
healthcare ontology, beginning with the ontology definition next. 104 
 105 

An ontology defines the common terms and concepts (meaning) used to describe 106 
and represent an area of knowledge. An ontology can range in expressivity from: 107 
a Taxonomy (knowledge with minimal hierarchy or a parent/child structure), to a 108 
Thesaurus (words and synonyms),  to a Conceptual Model (with more complex 109 
knowledge), to a Logical Theory (with very rich, complex, consistent, and 110 
meaningful knowledge)  111 

  112 
There are many kinds of application for ontologies as also elaborated in section 7 of the 113 
OMG Ontology Definition  Metamodel.  Ontologies can be used at design time only or at 114 
both design and run time; they can involve types (schemas) only or involve both types 115 
and instances; their structure can be imposed from outside their domain or can emerge 116 
from the activities of interoperating parties.  117 
 118 
The purpose of the SOA Healthcare Ontology described in this document is to express 119 
knowledge about ehealth services while following the tenets of the SOA approaches 120 
[SoaML, SOA RAF]. Several uses cases have been considered (as summarised in section 121 
3) which highlight the need to support the following capabilities: 122 

1. Semantically	  grounded	  run-‐time	  discovery	  of	  eHealth	  services;	  this	  is	  to	  123 
support	  healthcare	  providers	  and	  others	  involved	  in	  healthcare	  delivery	  to	  124 
describe	  and	  find	  suitable	  ehealth	  services	  in	  the	  context	  of	  care	  coordination	  125 
and	  handover	  126 

2. Design	  time	  analysis	  and	  construction	  of	  eHealth	  services;	  this	  is	  to	  support	  127 
service	  architects,	  developers	  and	  service	  portfolio	  managers	  to	  look	  for	  the	  128 
existing	  services	  in	  a	  service	  catalogue	  and	  develop	  new	  services	  while	  129 
reusing	  the	  elements	  of	  the	  existing	  ones,	  as	  required	  130 

3. Design	  and	  run-‐time	  update	  of	  ontology	  definitions	  in	  ontology	  repositories	  –	  131 
both	  standards	  and	  localised	  ontologies;	  this	  is	  to	  be	  performed	  by	  ontology	  132 
developers	  and	  authoritative	  bodies	  	  133 

4. Extension	  of	  the	  core	  ontology	  specified	  in	  this	  document	  by	  other	  standards	  134 
bodies	  or	  organisations	  through	  definition	  of	  new	  concepts	  for	  eHealth	  135 
services.	  This	  would	  include	  the	  development	  of	  new	  classifications	  or	  136 
taxonomies;	  	  137 

 138 
The update capability identified at (3) above corresponds to the ontology lifecycle usage 139 
scenario identified in the ODM, with the principal objectives of conceptual knowledge 140 
analysis, capture, representation, and maintenance. 141 
 142 
The first three ontology capabilities above are aligned with two business application 143 
scenarios identified in [ODM], namely run-time interoperation and application 144 
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generation. The following requirements from the ODM business application scenarios 145 
are relevant for this healthcare ontology: 146 

• the ability to represent situational concepts, such as player/actor – role – action – 147 
object – state,  148 

• the necessity for multiple representations and/or views of the same concepts and 149 
relations, and  150 

• separation of concerns, such as separating the vocabularies and semantics relevant 151 
to particular interfaces, protocols, processes, and services from the semantics of 152 
the domain.  153 

 154 
Considering the requirements above and the use cases specified in section 3 of this 155 
document, the scope of this ontology is limited to the taxonomy and conceptual model 156 
aspects of the ODM ontology definition.  157 
 158 
In addition to the scope and requirements captured above, the following development 159 
principles are applied: 160 

• Use	  existing	  HL7	  concepts	  related	  to	  the	  specification	  of	  eHealth	  messages,	  161 
documents	  and	  services	  162 

• Use	  other	  existing	  reference	  architecture	  concepts,	  in	  particular	  the	  HL7	  163 
Service	  Aware	  Interoperability	  Framework,	  RM-‐ODP	  [ODP],	  Oasis	  SOA	  164 
Reference	  Architecture	  Framework	  {SOA	  RAF],	  SoaML	  [SoaML],	  ISO	  HISA	  165 
[HISA]	  and	  ContSys	  [Contsys].	  166 

 167 
Section 2 of this paper lists several standards initiatives of relevant to the taxonomy and 168 
conceptual aspects of ontology. 169 
 170 
The use cases considered are described in section 3. 171 
 172 
The service conceptual model, described using a meta-model according to the OMG 173 
MOF principles is explained in section 4. 174 
 175 
Section 5 provides an example of service classifications, taking into account service 176 
concepts identified in section 4. 177 
 178 
Section 6 outlines next steps for this work. 179 

2.	  Background	  180 
 181 
This specification was influenced by the following standards or initiatives: 182 
 183 

Taxonomy	  related	  influences	  184 
 185 
The following is a list of some key initiatives that have influenced the taxonomy 186 
applications of the SOA eHealth services ontology. 187 
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HL7	  EHR-‐S	  Functional	  Model	  188 
 189 
The HL7 EHR System Functional Model provides a reference list of functions that may 190 
be present in an Electronic Health Record System (EHR-S). The function list is described 191 
from a user perspective, with the intent to enable consistent expression of system 192 
functionality. This EHR-S Model, through the creation of Functional Profiles, enables a 193 
standardized description and common understanding of functions sought or available in a 194 
given setting (e.g. intensive care, cardiology, office practice in one country or primary 195 
care in another country) 196 

eHealth	  Interoeprability	  Framework	  	  	  197 
eHealth Interoperability Framework  is an Australian adoption and adaption of HL7 198 
SAIF. The framework can be used for building e-health specifications and also provides a 199 
classification scheme for the design and implementation artefacts that may be 200 
incorporated in more sophisticated ontologies.  Such a classification can include: 201 

• high level business services, such as e-discharge, e-referrals, care plans, electronic 202 
transfer of prescriptions; as well as  203 

• technical (computational) services, such as retrieving information from 204 
repositories, storing information, access control, and so on. 205 

 206 
The classification rules and approach should reflect the concepts in the E-health 207 
Interoperability Framework and is anticipated to be developed as part of collaborative 208 
efforts of relevant stakeholders in the Australian e-health community, including 209 
healthcare organizations, vendors and standards organizations. 210 
 211 

Service	  related	  conceptual	  models	  212 
 213 
The following are key influences that were considered when developing service meta-214 
model as a way of expressing a conceptual model for the service ontology. 215 

HL7	  Service	  Aware	  Interoperability	  Framework	  216 
 217 
Service Aware interoperability framework - canonical definition (SAIF-CD) defines a set 218 
of canonical frameworks consisting of languages that could then be instantiated in 219 
organization-specific Implementation Guides (IGs).  220 
 221 
Each modeling language defines a set of concept and relationships that can be further 222 
refined into more specific models reflecting specific areas of concern. 223 
 224 
SAIF-CD defines the following languages: 225 
 226 
The language of the Governance Framework (GF), which enables an enterprise 227 
implementing SAIF to define explicit, organization-specific policies, standards, and roles 228 
 229 
The language of the Behavioral Framework (BF), which defines constructs to specify the 230 
dynamic semantics of interactions in a shared purpose interoperability scenario. The BF 231 
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focuses on the semantics of contracts, operations, and processes that collectively define 232 
shared purpose scenarios at a technical level.  233 
 234 
The language of Information Framework (IF), which defines the static/informational 235 
semantics relevant to interoperability scenarios, including information and terminology 236 
models, metadata, vocabulary bindings, value sets, executable models, etc. that 237 
collectively specify the static semantics of  interactions. This includes the language to 238 
describe patterns of structured and unstructured data, documents, messages and services, 239 
quality measures and transformations.  240 
 241 
The language of Enterprise Consistency and Conformity Framework (ECCF), which 242 
describes the various relationships – e.g. conformance, compliance, consistency, 243 
traceability, compatibility, etc. – between the artifacts that collectively define a given 244 
specification, including the relationship between a specification and the derived 245 
implementations of the specification, and other specifications that use one or more of the 246 
artifacts as part of their artifact collection. 247 

Reference	  Model	  for	  Open	  Distributed	  Processing	  248 
 249 
The Reference Model for Open Distributed Processing (ODP) is an ISO/ITU-T standard 250 
created to give a solid basis for describing and building widely distributed systems and 251 
applications in a systematic way. It stresses the need to build such systems with evolution 252 
in mind. It identifies the concerns of major stakeholders and then expresses the design as 253 
a series of linked viewpoints. Each viewpoint defines a set of concepts and their 254 
relationships, as a conceptual ontology.  These viewpoints are: 255 
 256 
The enterprise viewpoint, concerned with defining the purpose and scope of the systems, 257 
key stakeholders involved in community, and the interactions and policies that apply to 258 
them.  259 
 260 
The information viewpoint describes the shared information that is manipulated by the 261 
system, in order to provide a common understanding to all parties. In this viewpoint the 262 
focus is on the information itself, without considering further platform-specific or 263 
implementation details, such as how the data is represented, implemented or distributed. 264 
 265 
The computational viewpoint describes a set of concepts and relationships that allows 266 
system architects to express their designs using a set of basic elements, which are 267 
common to most software architectures and languages. It describes the functional 268 
decomposition of an ODP system as a configuration of computational objects, the 269 
interactions that occur between those objects at their interfaces, and the environment 270 
contracts for them, specifying non-functional constraints. 271 
 272 
The engineering viewpoint describes a set of concepts and their relationships needed to 273 
identify and specify the supporting mechanisms for distributed interactions between 274 
objects. The focus is on specifying how distribution works — how objects are distributed 275 
over nodes, and how the structures of the nodes, and of the channels linking the nodes, 276 
are going to be modelled. It also defines common functions needed to support the 277 



Page 8 Healthcare SOA Ontology: Release 1 
© 2013 Health Level Seven International.  All rights reserved. May 2013 

required distribution transparencies. Clearly, this viewpoint is used by system designers 278 
who are particularly concerned with the infrastructure of systems. 279 
 280 
The technology viewpoint provides concepts for specifying the hardware and software 281 
products from which the system is built, to test that such an implementation complies 282 
with the specification as prescribed by the rest of the viewpoints and to specify the plans 283 
and processes for the selection, acquisition and evolution of the system parts (hardware 284 
and software products) during its lifetime. 285 
 286 
This ontology primarily focuses on the enterprise and computational viewpoints because 287 
they are concerned with behavioural aspects of systems and thus the interactions and 288 
organizational aspects of relevance for using and developing services. 289 

OASIS	  Reference	  Architecture	  Framework	  290 
 291 
The OASIS Reference Architecture Foundation for Service Oriented Architecture (SOA-292 
RAF) extends the concepts and relationships defined in the OASIS Reference Model for 293 
Service Oriented Architecture.  The focus of the SOA-RAF is to integrating business with 294 
the information technology needed to support it. These issues are always present but are 295 
more important when business integration involves crossing ownership boundaries.  296 
 297 
The SOA-RAF follows the recommended practice of describing architecture in terms of 298 
models, views, and viewpoints, as prescribed in the ANSI/IEEE 1471-2000 (now 299 
ISO/IEC 42010-2007) Standard. It has three main views:  300 

• the	  Participation	  in	  a	  SOA	  Ecosystem	  view	  which	  focuses	  on	  the	  way	  that	  301 
participants	  are	  part	  of	  a	  Service	  Oriented	  Architecture	  ecosystem;	  	  302 

• the	  Realization	  of	  a	  SOA	  Ecosystem	  view	  addresses	  the	  requirements	  for	  303 
constructing	  a	  SOA-‐based	  system	  in	  a	  SOA	  ecosystem;	  	  304 

• the	  Ownership	  in	  a	  SOA	  Ecosystem	  view	  focuses	  on	  what	  is	  meant	  to	  own	  a	  305 
SOA-‐based	  system.	  306 

 307 
 The SOA Reference Architecture Framework addresses holistically the concept of 308 
service and, together with the RM-ODP approach and SAIF, serves as a basis for 309 
addressing many of the requirements identified above. 310 
 311 

3.	  Use	  cases	  312 
 313 
Two broad categories of use cases were considered as a way of identifying requirements 314 
for the SOA healthcare ontology, i.e. consumer-oriented and provider oriented use cases 315 
as described next. 316 

Consumer	  oriented	  317 
 318 



Healthcare SOA Ontology: Release 1 Page 9 
May 2013 © 2013 Health Level Seven International.  All rights reserved. 

A consumer use case related to the processes associated with electronic support for 319 
referrals was considered as a simple use case example, and is described next. 320 

Use	  case	  1:	  eReferrals	  321 
 322 
The eReferral use case describes typical roles, interactions and documents exchanged 323 
when a referring provider needs to refer a patient to another provider to handover care.  324 
These form the characterising elements of an Referral service when considered 325 
holistically, i.e. from the perspective of both the healthcare professionals as consumers of 326 
eReferral service, i.e.  referring (referrer) and referred-to clinicians, and software vendors 327 
as providers of this service. This use case is based on the material from Canada Infoway 328 
[Infoway] and Nehta eHealth blueprint [NEHTA].  329 
 330 
In order to implement an eReferral service the following functionality is identified: 331 

• Support	  for	  healthcare	  provider	  participation	  registration	  332 
• Lookup	  or	  search	  for	  other	  providers	  e.g.	  specialists,	  with	  the	  aim	  to	  initiate	  a	  333 

transfer	  of	  care	  334 
• Transmission	  of	  an	  eReferral	  from	  the	  referring	  provider	  to	  the	  referred-‐to	  335 

provider	  	  336 
• Completion	  of	  the	  process	  by	  the	  referred-‐to	  provider	  accepting	  or	  rejecting	  337 

the	  referral	  and	  completing	  the	  processing	  of	  eReferral	  request(s).	  338 
 339 
This functionality is described using several use cases below. 340 
 341 
The following picture depicts high level processes of the eReferral workflow, followed 342 
by each of the sub-processes. 343 
 344 

BPMN eReferral

«BusinessProcess»
eReferral participation 

registration

«BusinessProcess»
eReferral participation 

registration

«BusinessProcess»
eReferral av ailability 
lookup and request 

submission

«BusinessProcess»
eReferral av ailability 
lookup and request 

submission

«BusinessProcess»
eReferral process 

completion

«BusinessProcess»
eReferral process 

completion

precondition

 345 
Figure	  1	  eReferral	  service	  components	  346 

 347 
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Registration	  for	  eReferral	  service	  delivery	  (Admin	  Process)	  348 
 349 
This workflow describes eReferral registration process conducted by a provider who 350 
intends to participate in an eReferral community (e.g to become “eReferral enabled”). 351 
This applies to any provider but the use case below uses referring provider to illustrate 352 
the interactions. 353 
 354 

 355 
Figure	  2	  eReferral	  participation	  registration	  356 

 357 
1. Decision to participate eReferal model 358 
 359 
Dr Toreff decides to register for and participate in eReferral health care service delivery 360 
model. This will allow Dr Toreff to extend his practice and accept eReferral(s) through 361 
an alternate health care delivery channel  362 
 363 
2. Invoke eReferral registration task 364 
 365 
Dr Toreff  366 
•Authenticate as user on the local system (e.g. EMR) 367 
•Select link to eReferral registration service exposed by EHR via local system  368 
•Provide information required for registration 369 
•Submit eReferral registration request 370 
 371 
3. Registration submission 372 
 373 
A precondition to this step is that the provider identity has been already established, by a 374 
suitably qualified credentialing authority , such as a medical registration board. Further, 375 
the provider identity should be already established, e.g. through a set of set of 376 
Interdependent Registries which the provider has used to register its Health Service, 377 
Service Location and Organization. 378 
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 379 
The system does following: 380 
•The service updates provider's profile and flag the Provider as  “eReferral enabled” 381 
•The service subscribes Dr. Toreff for eReferral delivery queue (facility) 382 
•The system sends acknowledgment to Dr. Toreff, indicating successful registration for 383 
eReferral delivery model. 384 
 385 
(In some cases the system verifies the provider’s credential by validating that credential 386 
with  the credentialing authority). 387 
 388 
4. Post registration activities 389 
•Dr Toreff configures required system features for eReferral delivery (accepts 390 
subscription to eReferral request) 391 
 392 

eReferral	  look	  up	  and	  request	  submission	  393 
 394 
This workflow describes process where a provider decides to refer a patient to another 395 
provider who is eReferral enabled  396 
 397 

 398 
Figure	  3	  eReferral	  search/lookup	  399 

 400 
1. Patient symptoms indicate need for specialist referral 401 
 402 
Dr Ereffer sees patient John Doe. John complains about shortness of breath, pain in the 403 
left arm and occasional sharp chest pain. Based on symptoms and vital parameters 404 
reading (blood pressure beyond threshold), Dr Ereffer decides to refer John to Internist 405 
for further exams. 406 
 407 
2. eReferral Lookup 408 
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 409 
Dr Ereffer: 410 
•Select Health Service lookup (or search) function 411 
•Provide search criteria: eReferral service type (internist), location / area for service 412 
delivery and approximate date  413 
 414 
3. Select provider 415 
 416 
Dr Ereffer: 417 
•Review list of available providers selected based on lookup criteria 418 
•Decide that Dr Toreff is the most appropriate selection for the patient (proximity to 419 
patient's home, availability) 420 
•Select Dr Toreff for eReferral request 421 

422 
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 423 
4. Create eReferral Request 424 
 425 
Dr Ereffer: 426 
•Pull the standardized eReferral template from the local or central repository  427 
System  428 
•Automatically preset patient's and provider’s demographic data. 429 
•Provide required data / content for eReferral request (we need to figure what those data / 430 
attributes / content are 431 
•Submit the request 432 
 433 
System 434 
•Format eReferral request data in form of CDA document 435 
•Place referral in the queue for Dr Ereffer 436 
•Trigger Notification service to inform Dr Toreff and Ereffer that new eRefferal was 437 
submitted. 438 
 439 
 440 
 441 
 442 

443 
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 444 

eReferral	  completion	  445 
 446 
This workflow describes process where Provider process eReferral request. 447 
 448 

 449 
Figure	  4	  eReferral	  review	  and	  completion	  450 

 451 
1. Request notification received 452 
 453 
Dr Toreff receives new eReferral request notification. 454 
 455 
2. Pull referral request 456 
Dr Toreff polls referral queue. 457 
 458 
3. Review request 459 
Dr Toreff (One or more request may be in the queue.) 460 

• Select and review each request from the eReferral queue. 461 
• Decide that patient John Doe has symptoms that qualify him for further 462 

investigation. 463 
• Decide to accept eReferral request. 464 
• Submit acceptance acknowledgement.  465 

 466 
4. Accept/Reject eReferral  467 
 468 
System 469 
•Update status of eReferral record (either accepted or rejected). 470 
•Trigger Notification service to inform Dr Toreff about eReferral request acceptance. 471 
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 472 
 473 
 474 
 475 
 476 
 477 

Provider	  oriented	  478 
Two use cases were considered from this perspective, reflecting a specific organisation’s 479 
concerns and reflecting community concerns, as described next. 480 

Use	  case	  2:	  Add	  new	  service	  –	  use	  of	  organisation’s	  service	  catalogue	  	  481 
 482 
This use case presents the process of new service development in a large organisation. It 483 
shows how the existence of a structured/formal approach to service description, as 484 
adopted through a service ontology approach, can facilitate the analysis of existing 485 
services and promote reuse of service components.  486 
 487 
The use case is centred around the organisation’s service catalogue, that holds 488 
information about eHealth services in an organisation. The role of ontology is to maintain 489 
description of service types by means of service descriptors, which are essentially meta-490 
attributes established for the purpose of searching for a specific service type value. 491 
 492 
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 493 
 uc Primary Use Cases

Serv ice Dev elopment Uses Cases

Specify a Serv ice to be prov ided

notes
• An architect collaborates with business team / analyst to define a requirements for a new 

busines process. 
• After high level business requirements / goals were identified, the Architect begins with 

modeling of the business process to determine discrete steps in the business wor

Serv ice Architect

Request serv ice be dev eloped

notes
Send the service specification (may be part of a package of such 
specifications -- which may also have ontology implications) to the portfolio 
manager for approval.

Serv ice Portfolio 
Manager

Rev iew request for serv ice to be dev eloped

tags
priority = High

notes
• Portfolio Manager reviews the request to 

determine whether the service fits into the 
portfolio.  A key question is whether there are 
existing services that cover required 
functionality.    

• Portfolio Manager runs a query based on 
attributes / discriminators provided as part of 
the ontology structure.

• The service lookup returns a list of services that 
may be suitable candidates for given business 
purpose.

• Portfolio Manager reviews and decides that a 
third item in the list is the one that may be 
integrated as part of system support for the 
business solution.

• He provides this information to Development 
team and the Architect

• The architect reviews and approves the use of 
the service and documents as part of SA 
documentServ ice Dev eloper

Dev elop Serv ice

notes
First design the service, which may involve 
decomposing into a number of coordinated 
services.  The ontology helps guide this 
decomposition by separating concerns.  In addition,
it can help the designer or developer by identifying 
subject areas, which the designer can then identify 
a contact for in order to negotiate a service 
contract.

Search for reusable serv ices

notes
• Provide a list of attributes / meta information  to perfrom the search. Those arttributes 

are predefined in the taxonomy classification / ontology structure. 
• Search the service catalog to determine whether there are any already developed 

services that provide required functionality.  

Serv ice Deployment

Deploy serv ice (package) and update registry

«include»

«include»

 494 
Figure	  5:	  Add	  new	  service	  -‐	  large	  organisation	  495 

	  496 

Use	  case	  3:	  Adding	  new	  service	  capability	  –	  community	  environment	  497 
 498 
This use case illustrates the process of the development of an eHealth service and its 499 
deployment in a cross-organisational setting such as the one in Australian environment. 500 
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The use case makes use of an End Point Locator service (ELS) developed by NEHTA 501 
and being standardised in Australia. ELS is used by an organisation to identify end points 502 
through which it can participate in service interactions – essentially specify its capability 503 
to handle technical services.  504 
 505 
The following is a description of this use case. 506 
 507 
ABC Home Care is a leading organisation delivering services to the aged and disabled in 508 
their homes. In order to improve service delivery they have developed a dependency 509 
assessment that forms the basis of their care planning. ABC participate in a number of 510 
shared care arrangements and would like to ensure that their dependency assessment can 511 
be shared with the client’s GP and other organisations that deliver care into the client’s 512 
home. 513 
 514 
ABC approach their software vendor SoftwareXL to develop the Dependency 515 
Assessment. Software XL suggest that ABC create a collaboration of service providers to 516 
jointly design the  the assessment. 517 
 518 
ABC perform a non secure lookup on the services directory to find a list of organisations 519 
that deliver aged and disability care in the home with the purpose of setting up a 520 
collaboration. ABC also contact their government funding body and industry association 521 
to see if they would participate in the development.  522 
 523 
The assessment is designed by the collaboration and specified by SoftwareXL. 524 
 525 
The specification submitted to the national standards authority for review. Following 526 
standards ratification, the assessment specification is published for other vendors to 527 
incorporate in their software. 528 
 529 
The specification includes a template, data definitions for the fields, and the business 530 
rules for processing the data items. It also includes the information required to populate 531 
the ELS that describe the dependency assessment. 532 
 533 
Software XL develops the dependency assessment and incorporates it into Release 2 of 534 
the software 535 
 536 
When Release 2 is installed at ABC Home Care’s site, the software issues an electronic 537 
notification to the ELS to register the dependency assessment as a capability of ABC 538 
Home Care and adds a copy of ABC Home Care’s public certificate to the ELS entry. 539 
 540 
Another organisation, Home Helpers has also implemented the dependency assessment. 541 
They wish to refer to ABC Home Care and attach the client’s dependency assessment to 542 
the referral. 543 
 544 
The Home Helpers co-ordinator creates the referral and attaches the dependency 545 
assessment. The Home Helpers application locates the ELS entry for ABC Home Care, 546 
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and retrieves the capabilities,  public certificate and electronic address for ABC Home 547 
Care. The Home Helpers application confirms that ABC Home Care is capable of 548 
processing the Dependency Assessment, and thus encrypts the assessment with ABC’s 549 
public key, and sends the referral with the assessment attached.  550 
 551 
This scenario is depicted in the process model below. 552 
 553 

 554 
Figure	  6	  Add	  new	  service	  -‐	  community	  555 
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4.	  Service	  semantics	  556 
This section identifies key concepts needed to precisely define a service, with particular 557 
emphasis on identifying different service properties that reflect concerns of respective 558 
stakeholders, e.g. business users, information modellers, solution architects and 559 
developers.  560 
 561 
Each modelling concept is described in its own section and should be considered in the 562 
context of the service meta-models (see included figures). 563 
In the rest of the document, several concepts from RM-ODP were used to describe 564 
service, i.e. entity, object, action, interaction, viewpoint and policy and these are 565 
definitions are provided in Appendix A. 566 
 567 
The description begins with core service modelling concepts as defined in RM-ODP 568 
standards [RM-ODP], followed by their refinements from the enterprise and 569 
computational viewpoints, as introduced in HL7 SAIF [SAIF DSTU]. The purpose of 570 
these core concepts is to define the foundational concepts for service, while the 571 
refinements in the enterprise and computational viewpoint are used to reflect both the 572 
business context and the service logical implementations respectively. The enterprise and 573 
computational concepts are linked because they refer to the same system, albeit focusing 574 
on different characteristics of the system. 575 
 576 
Note that there are implications for RM-ODP information, engineering and technology 577 
specifications [ODP], as introduced in the RM-ODP sub-section in section 2 above, but 578 
these are not elaborated in this document. 579 
 580 

Foundational	  concepts	  581 
Foundational concepts are abstract concepts serving as a common base for the enterprise 582 
and computational views of service, which in turn may be used for modelling and 583 
building systems.  584 
 585 
There are a number of definitions of service [SOA RAF], [SoaML] but many of them 586 
could be conceptualised through the following definition from RM-ODP [ODP]: 587 

Service	  588 
A behaviour triggered by an interaction, that adds value for the service users by 589 
creating, modifying or consuming information; the changes become visible in the 590 
service provider’s environment. 591 
 592 
Note that the provider's environment includes the service user and the last 593 
sentence suggest that provision of a service involves some kind of commitment by 594 
the provider to stand by its actions; they are seen by at least some things outside 595 
it, so the action is subject to audit. 596 

 597 
The provision of a service involves a collaboration between its provider and its 598 
user. This collaboration may involve a complex series of interactions [RM-ODP]. 599 
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Thus, a frequently used term ‘service offer’ is necessary but not sufficient 600 
condition for a service to be instantiates. What is also required a participation of a 601 
service user in the collaboration.   602 
 603 
A service can be composed out of other services and it can also have relationship 604 
with other services. A special kind of relationship is ‘is a’ relationship typically 605 
used to construct relationship between elements in taxonomy, e.g. an orthodontist 606 
service is a dental service. 607 
 608 
Note that this definition refers to the concept of service as an instance of a real-609 
world thing that involves interactions between service users and service providers. 610 
It implies that there is an implicit or explicit agreement between them (i.e. a 611 
service contract).  There may be also a service description as a way of supporting 612 
the expression of what service provider offers to the environment to facilitate the 613 
understandings of service users’ understanding of what value service will deliver 614 
to them. In RM-ODP, service description can be expressed using the concept of 615 
template, defined ‘the specification of the common features of a collection of 616 
<X>s in sufficient detail that an <X> can be instantiated using it’, e.g concrete 617 
classes in object oriented languages such as Java. 618 
 619 
 620 

 621 
Service	  user	  and	  service	  provider 622 

Service user and service provider are service roles, i.e. a service user triggers the 623 
behaviour made available by a service provider (often referred to as a ‘service 624 
offer’).  625 

 626 
More precisely, it is an actor object fulfilling the service user role that triggers 627 
service behaviour and it is an actor object that fulfils the service provider role that 628 
offers service behaviour (referred to a capability in some SOA approaches). both 629 
these actor objects thus need to posses capability to act in order to participate in 630 
service behaviour, the concept of which is used in several SOA approaches. For 631 
example, in soaML a capability is defined as ‘the ability to act and produce an 632 
outcome that achieves a result. It can specify a general capability of a participant 633 
as well as the specific ability to provide a service’ [SoaML]. 634 

 635 

Object	  636 
An object is an entity that has its own identity, independent of its participation in 637 
service roles.  638 
 639 
Note that this distinction between service roles and objects fulfilling roles is in 640 
line with the SoaML definition of service, where the concept of participant has a 641 
similar modelling purpose to object.  642 

 643 
 644 
A service is specified through a service description, defined below. 645 
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 646 

Service	  description	  647 
An artifact, that defines or references the information needed to use, deploy, 648 
manage and otherwise control a service.  649 
 650 

This information includes not only the information and behavior models associated with a 651 
service that define interaction via the service interface, but also includes information 652 
needed to decide whether the service is appropriate for the current requirements of the 653 
service consumer. Thus, the service description should also include information such as 654 
service reachability, service functionality, and the policies associated with a service 655 
[SOA-RAF]. Note that these various components of service description are expressed in 656 
different viewpoints of service.  657 
 658 
A service description is typically created by a service provider and published in a 659 
directory. A service user can inspect a service description and either accept it ‘as is’ or 660 
negotiate with the service provider to refine or customize the service description for that 661 
service users needs. When both the service provider and service user accept the refined 662 
service description, this constitutes a basis for a service contract, described next. 663 
 664 

Service	  contract	  665 
An agreement that defines the behaviour of service user and service provider roles 666 
involved in the provision and consumption of a service, as well as information 667 
models and policies that constrain the behaviour of service users and providers.  668 

 669 
The distinction between service, service description and service contract is influenced by 670 
the SOA RAF specification and is in line with the RM-ODP concepts of service, (service) 671 
type and (service) contract.  672 
 673 

Policy	  674 
In general, a policy is defined as ‘a constraint on a system specification foreseen 675 
at design time, but whose detail is determined subsequent to the original design, 676 
and capable of being modified from time to time in order to manage the system in 677 
changing circumstances' [ODP].  678 
Policies can apply in any viewpoint. For example enterprise policies define 679 
business, legal and social constraints at the time, while IT policies can be stated in 680 
the information, computational, engineering and technology specifications, as per 681 
RM-ODP and HL7 SAIF. 682 

 683 
Note that some policies are defined by the service contract while others are defined in the 684 
environment external to the service. 685 
 686 
These foundational concepts related to services are depicted in the meta-model shown in 687 
the figure below. 688 
 689 
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 690 
 691 

 692 
Figure	  7	  Service	  concepts	  –	  foundations	  (core)	  693 

 694 
These concepts are further refined in the enterprise and computational viewpoints [HL7 695 
SAIF], [RM-ODP], as discussed below. 696 
 697 

Enterprise	  viewpoint	  698 
In the enterprise viewpoint, the foundation concepts are further refined to reflect concerns 699 
from the stakeholders concerned with organisational and policy aspects. For example, the 700 
core concept of service is refined into business service, the concept of object is refined 701 
into enterprise object, and policy into enterprise policy, each of which will be described 702 
below. 703 

Business	  service	  704 
 705 

A business service is an elaboration of the concept of service described above, 706 
including the following additional concepts and refinements: 707 
• Service	  roles	  are	  referred	  to	  as	  consumer	  and	  provider,	  to	  reflect	  typical	  usage	  708 

in	  a	  business	  environment.	  Service	  roles	  may	  be	  expressed	  as	  parties,	  while	  709 
others	  are	  active	  enterprise	  objects.	  710 

• Party	  is	  an	  enterprise	  object	  modelling	  a	  natural	  person	  or	  any	  other	  entity	  711 
considered	  to	  have	  some	  of	  the	  rights,	  powers	  and	  duties	  of	  a	  natural	  person	  712 
[RM-‐ODP]	  713 

• Active	  enterprise	  object	  is	  an	  enterprise	  object	  that	  can	  be	  involved	  in	  some	  714 
behaviour,	  for	  example	  a	  clinical	  information	  system	  [ODP	  EL].	  715 

• The	  description	  and	  specification	  of	  	  business	  service	  behaviour	  captures	  716 
collaboration	  between	  consumer	  and	  provider	  which	  can	  typically	  be	  717 
implemented	  through	  a	  business	  process.	  	  A	  business	  process	  is	  defined	  as	  ‘A	  718 
collection	  of	  steps	  taking	  place	  in	  a	  prescribed	  manner	  and	  leading	  to	  an	  719 
objective’	  [RM-‐ODP].	  Note	  that	  for	  the	  purpose	  of	  eHealth	  service	  modelling,	  720 
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the	  specific	  details	  of	  particular	  process	  language	  are	  omitted,	  but	  could	  be	  721 
added	  if	  use	  cases	  requires	  so.	  722 

• Identification	  of	  information	  artifacts	  representing,	  for	  example,	  documents	  723 
exchanged	  or	  consumable	  resources	  that	  are	  essential	  in	  delivering	  services;	  724 
note	  that	  some	  of	  these	  may	  not	  require	  IT	  support	  but	  nonetheless	  would	  725 
need	  to	  be	  identified	  in	  an	  enterprise	  viewpoint	  of	  a	  service	  model	  726 

• A	  business	  service	  needs	  to	  be	  compliant	  with	  enterprise	  policies	  that	  apply	  to	  727 
the	  business	  service.	  Typically,	  deontic	  policies	  such	  as	  obligations,	  728 
permissions,	  prohibitions	  and	  authorisations	  would	  state	  constraints	  on	  the	  729 
use	  or	  management	  of	  business	  services	  [EL].	  These	  can	  in	  turn	  provide	  a	  730 
foundation	  for	  describing	  more	  complex	  policies	  such	  as	  responsibility,	  731 
accountability,	  consent,	  privacy	  and	  duty	  of	  care,	  each	  of	  which	  can	  be	  732 
expressed	  as	  a	  combination	  of	  obligations	  and	  permissions.	  Note	  that	  privacy	  733 
and	  consent	  policies	  that	  might	  apply	  are	  further	  discussed	  in	  the	  Privacy,	  734 
Access	  and	  Security	  Services	  project	  [PASS].	  735 

• In	  order	  to	  be	  able	  to	  measure	  value	  that	  a	  business	  service	  delivers	  to	  736 
service	  users,	  the	  enterprise	  concept	  of	  evaluation	  is	  introduced	  for	  this	  737 
purpose,	  defined	  as	  ‘an	  action	  that	  asses	  the	  value	  of	  something’	  [ODP	  EL]	  738 

• A	  business	  service	  can	  be	  invoked	  from	  a	  business	  process	  but	  can	  also	  be	  739 
realised	  through	  business	  process,	  such	  as	  in	  case	  of	  eReferral	  service	  740 
presented	  in	  next	  section.	  741 

 742 

Business	  Service	  description	  	  743 
Business service description extends a service description using the business 744 
service concepts as above. The description can also specify metrics or other data 745 
needed for service monitoring and assessment, including significant business 746 
events (e.g. payment) and non-functional service properties (e.g. service level 747 
agreements).  748 
 749 

The business service description can be advertised by service providers through service 750 
offers in a publicly accessible directory. Consumers can inspect these descriptions and 751 
accept the conditions or negotiate further tailoring for their requirements. The availability 752 
of a service taxonomy is expected to facilitate lookup and search of business service 753 
descriptions. 754 
 755 

Business	  Service	  contract	  756 
Once an agreement is reached on the business service description between a 757 
service provider and consumer, a business service contract formalises the 758 
agreement. In many industries the term Service Level Agreement is used to 759 
describe the operational and service quality constraints associated with a service 760 
contract.  761 

 762 
Note that a business service contract will need to include specific values related to the 763 
non-functional properties such as Quality of Service (QoS) requirements, price and so on. 764 
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 765 

 766 
Figure	  8	  Service	  concepts	  	  -‐	  enterprise	  viewpoint	  767 

 768 

Computational	  viewpoint	  769 
 770 

Computational	  service	  771 
A computational service is a refinement of the core concepts of service, adding 772 
specific concepts for computational interactions, as listed below: 773 
• Service	  roles	  are	  referred	  to	  as	  requestor	  and	  offerer;	  these	  terms	  are	  774 

deliberately	  chosen	  to	  be	  distinct	  from	  the	  service	  role	  in	  the	  enterprise	  775 
viewpoint.	  	  776 

• A	  computational	  interface	  provides	  access	  to	  a	  computational	  service	  both	  for	  777 
the	  computational	  object	  fulfilling	  offerer	  role	  and	  for	  the	  computational	  778 
object	  fulfilling	  requester	  role	  (as	  in	  the	  UML’s	  provider	  and	  required	  779 
interfaces);	  	  780 

• An	  environment	  contract,	  which	  states	  non-‐functional	  properties	  of	  a	  service	  781 
offered,	  such	  as	  availability,	  delay	  and	  so	  on.	  782 
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 783 
Note that the distinction between computational and business services is discussed at the 784 
end of this section in the context of viewpoint correspondences. 785 

Computational	  service	  description	  786 
This modelling element captures properties of computational service that are 787 
offered by computational objects, in effect defining computational service types. 788 
These offers can be looked up through a computational service directory or 789 
searched by the requestor service role and once the computational service 790 
description is agreed (as advertised or through further tailoring), it forms the basis 791 
of a service contract.  792 

 793 

Computational	  service	  contract	  794 
A computational service contract models an agreement for service provision. It 795 
varies depending on service type and other service variables such as those defined 796 
in an environment contract stating constraints on the service offered.  797 
 798 
In simplest cases, this can be a description of a service interface, in terms of its 799 
signature, or it can be a computational binding [RM-ODP] specified between the 800 
Requestor and Offerer service roles. Note that this definition is in alignment with 801 
the SoaML service contract type semantics. 802 

 803 

Computational	  policy	  	  804 
A computational policy is a computable expression of enterprise policies or 805 
requirements,– which form constraints on interactions between computational 806 
objects implementing service requestor and offerer roles.  807 

 808 
A computational policy can also be derived from the environment contract portion 809 
of the computational service contract. 810 

 811 
Note that in IT systems the term business rule is often used to describe a declarative 812 
specification of a computed decision or result. While in many cases, a computational 813 
policy could be realised through a business rule, the use of business rules has a broader 814 
scope that could include the description of service functional behaviour. 815 
 816 
The modelling concepts relating to the computational viewpoint of service are depicted in 817 
the figure below. 818 
 819 
The figure also provides two computational objects that implement computational 820 
policies through the standards approach of using  Policy Enforcement Point (PEP) and 821 
Policy decision Points (PDPs). A Policy Enforcement Point object observes and 822 
intercepts computational interactions that are subject to policies in the service contracts of 823 
a computational service. For each interaction, it checks whether any policy is violated by 824 
querying the Policy Decision Point. It then allows or blocks the interaction based on the 825 
policy decision. 826 
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 827 
 828 

 829 
Figure	  9	  Service	  concepts	  -‐	  computational	  viewpoint	  830 

	  831 

Business	  and	  computational	  service	  –	  distinction	  and	  correspondence	  832 
In both the enterprise and computation specification of service contract, the concept of 833 
behaviour is used. The enterprise behaviour describes business-level activity and derives 834 
from both explicit actions (e.g. a business process) and enterprise policy constraints. 835 
Computational behaviour is concerned with the computational interactions while 836 
respecting computational policies. In this respect, business service and computational 837 
service are specific refinements of behaviour governed by the corresponding service 838 
contracts. 839 
 840 
Similarly, the concepts of service user and service provider roles are further specialised. 841 
In enterprise viewpoint these roles refer to the organisational context while in the 842 
computational viewpoint they refer to the communication patterns involved. In other 843 
words, in the enterprise viewpoint these are organisational roles involved in business 844 
service, while in computational viewpoint they are roles in interaction. Note that RM-845 
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ODP distinguishes between one way interactions (as in message passing), two way 846 
interactions (as in traditional RPC style of interaction) and stream type of interactions 847 
(e.g. video) but these are beyond scope of this paper. 848 
 849 
 850 

 851 
Figure	  10:	  Some	  correspondences	  between	  concepts	  from	  different	  viewpoints	  852 

 853 
It is important to make the distinction between the two different views on service when 854 
specifying organisational or technical aspects of a system.  855 
 856 
Consider an example of an immunisation reporting business service, in which a health 857 
provider is obliged to regularly deliver an immunisation report to a state immunisation 858 
registry. In the enterprise viewpoint, a health provider organisation has the provider role 859 
while the immunisation registry has the consumer role, since it obtains business value 860 
from the reports through collecting nation-wide data on immunisation. Conversely in the 861 
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computational viewpoint, the business service is realised through the immunisation 862 
organisation exposing a web service interface (i.e. an offerer) to the health provider 863 
organisations that are invoking this service (i.e. requestors).  864 
 865 
While the distinction should be made between enterprise and computational viewpoints 866 
on service, there is obviously a correspondence between business and computational 867 
service as the above example highlights. A computational service can support one or 868 
more business services while a business service can be implemented by zero or more 869 
computational services (if zero, this means that there is no computational automation of 870 
the business service). 871 
 872 
Similarly a business event defined in a business service contract can be often linked to 873 
one or more computational events, which are often linked to infrastructure related 874 
actions, such as arrival of message, evaluation of a security policy and so on. 875 
 876 

5.	  Example:	  eReferral	  	  877 
The example of an eReferral is used to illustrate the service concepts introduced above. 878 
The example should not be treated as a complete eReferral specification; rather it is a 879 
simplified example of a fragment of typical activities and processes related to referrals, 880 
with the aim of showing how the concepts defined in preceding sections of this document 881 
can apply to an eHealth scenario. 882 

Enterprise	  viewpoint	  883 

eReferral	  business	  services	  884 
 885 
Referral is defined as a ‘demand for care where a healthcare professional asks a 886 
healthcare provider to accept a clinical process mandate’, for example, a referral from an 887 
orthopaedic surgeon to a rehabilitation service where the surgeon does not plan any 888 
further healthcare activities [ContSys]. 889 
 890 
Informally, an eReferral is a then a process of handing over health care of a subject of 891 
care (referred to as a patient) from a referring to  a referred-to healthcare providers 892 
supported by a capability of  an IT system. This capability is offered by technology 893 
provider(s) and is structured in terms of several business services, each of which provides 894 
a different value to a different type of consumer, as described below. 895 

Value	  896 
Electronic referral (eReferral) capability provides value to: 897 
- sending and receiving healthcare providers, in terms of streamlining their processes and 898 
providing better visibility of private and public healthcare options to offer to the patients, 899 
as available in a service directory  900 
- patients, in allowing for improved care as the electronic referral allow faster, more 901 
reliable and consistent information exchanges between health providers, as well as 902 
improved consistency and security of information. 903 
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 904 

Parties	  905 
The following are the primary parties involved: 906 
- a GP or specialist fulfilling referrer provider role (of a Consumer type)   907 
- specialist, allied health provider or aged care assessment teams, fulfilling  referred-to 908 
role (also of a Consumer type)  909 
- patient (individual) – which, also has a consumer role, although depending on eReferral 910 
implementation, it can have varying degrees of participation in the service;  911 
- IT service providers, who offer eReferral technology services 912 
 913 
In order to better describe the concepts of parties and their relationship to roles, we use 914 
the following diagram that informally depicts these concepts, as part of a broader RM-915 
ODP enterprise modelling concept referred to as community. Community is used to 916 
model collaborations, within one organisation or across organisations, each of which 917 
provides a boundary of the enterprise policies that apply to the parties fulfilling the roles 918 
in the community. At this stage of ontology specification, the concept of community is 919 
not formally introduced but could be added in case some services, in particular patient 920 
care coordination, may require it. 921 
 922 
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 923 
Figure	  11	  Parties	  and	  Roles	  in	  eReferral	  924 

 925 
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Consumer	  roles	  926 
 927 
There are three types of consumer roles of eReferral,: 928 
- referring  healthcare provider  929 
- referred-to healthcare provider   930 
- patient  931 
 932 
as identified in the use case above. 933 
 934 
Their actions include:  935 
- registering for eReferral service (by any accredited healthcare provider which can 936 
subsequently use the functionality of the eReferral business service),  937 
- search for referred-to providers (by a referring healthcare provider) 938 
- creating eReferral document artifacts (by a referring healthcare provider) 939 
- booking an appointment (by patient) 940 
- submitting eReferral documents/messages (by referring healthcare provider) 941 
- sending back report (by referred-to provider to referring provider)  942 
 943 
Note that the first two actions would require support of a healthcare provider/ services 944 
directory while the last two actions would require support of some kind of patient-945 
controlled storage. 946 
 947 
Note that a referring and referred-to providers will also include an administrator role 948 
whose purpose is to facilitate the establishment, use and management of the eReferral 949 
business service within the consumer organisation. For brevity, this is not shown in this 950 
example. 951 
 952 

Provider	  roles	  953 
 954 
The main role involved in providing eReferral business services will be typically play by 955 
one or more IT service provider supporting eRefarral functionality. 956 
 957 
Two kinds of provider actions can be distinguished.  958 
 959 
One set is  performed by an administrator role within the eReferral provider(s) to which a 960 
particular set of policies apply. These include business actions such as:  961 

• defining	  a	  business	  service	  description	  962 
• advertising	  the	  service,	  	  963 
• making	  offers	  available	  and	  	  964 
• the	  formation	  of	  business	  service	  contract;	  965 

 966 
Second set of actions performed by the IT system (modelled as an active enterprise 967 
object) that implement the functionality of the eReferral business services and with which 968 
consumers of business services interact; from the consumer’s point of view these actions 969 
can be regarded as business services in their own right, namely: 970 
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- register for eReferral service ,  971 
- lookup of referred-to providers  972 
- create eReferral document artifacts  973 
- submit eReferal documents/messages  974 
- sending back reports (by referred-to provider)  975 
- booking an appointment (by patient) 976 

 977 
In fact, the IT system would consists of a number of components, each with a 978 
distinguished role and acting on behalf of a specific party. There are potentially two 979 
parties with IT-only roles, namely the directory provider (register/search for referral 980 
target) and the exchange provider (storage). There are also IT systems used by the 981 
referrer and referred-to healthcare providers. There is potentially an IT system or storage 982 
device provided by the patient, if no “public” exchange provider is used. 983 
 984 

Enterprise	  Policies	  985 
 986 
The following are examples of enterprise policies: 987 
- patient is permitted to use the eReferral information artefact and to make an 988 
appointment with a referred-to provider other than the one nominated in eReferral 989 
- referred-to provider has permissions to request additional information from the referring 990 
provider;  991 
- the eReferral service provider (which may be fulfilled by one or more parties 992 
representing IT service providers) is obliged to respect obligation policies stated in its 993 
Service Level Agreements (i.e. a type of a Business Service Contract) with both the 994 
referring and referred to consumer roles, including various QoS constraints, price 995 
conditions and so on. 996 
 997 
 998 

eReferal	  Information	  Artifact	  999 
The eReferral Information Artifact models an electronic representation of an eReferral 1000 
document or message. It can be based on a standard eReferal template or a localised 1001 
template. One possible implementation option may be a CDA referral template. 1002 
 1003 
 1004 

eReferral	  Business	  Process	  1005 
An eReferral business process will implement an eReferral business service 1006 
implementing functionality specified in the use cases in section 3. 1007 
 1008 
Figure below depicts a simplified version of the eReferral registration business service 1009 
(shown in light blue). This can be also regarded as a pre-condition for participation in 1010 
eReferal service. 1011 
 1012 
 1013 
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 1014 
Figure	  12	  eReferral	  Registration	  Business	  Service	  1015 

 1016 
The remainder of the overall eReferral process shown in the diagram below, is 1017 
implemented as a business process, which includes several business services. The 1018 
diagram depicts activities of consumer roles and also business services provided by a 1019 
provider role (shown in blue).  1020 
 1021 
Note that the Appointment Scheduling business service is likely to be defined externally 1022 
as this is not a service specific only to eReferral, so this service could have been 1023 
identified as part of eReferral package during design time, or in a more advanced 1024 
situation, it could be identified at run-time and invoked then, e.g. using the End Point 1025 
Locator service (see below). 1026 
 1027 
The diagram also depicts examples of enterprise policies that provide constraints on the 1028 
actions of object fulfilling roles in the business process and they are included within 1029 
comments as part of the appropriate BPMN pools. 1030 
 1031 
Finally, the diagram illustrates the use of the End Point Locator (ELS) service, used as a 1032 
means for locating end points of two computational service instances that implement 1033 
business services of Appointment Scheduling or Submit Report business services. 1034 
Although ELS is a computational viewpoint concern it is shown in this process to 1035 
indicate the correspondences between the concepts. 1036 
 1037 



Healthcare SOA Ontology: Release 1 Page 33 
May 2013 © 2013 Health Level Seven International.  All rights reserved. 

 1038 
Figure	  13	  eReferral	  business	  services	  -‐	  overall	  1039 

 1040 

Computational	  viewpoint	  1041 
 1042 
Each business service identified above can be implemented using one or more 1043 
computational services.  1044 
 1045 
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The example below illustrates how one such business service can be implemented, using 1046 
one or more computational services. Note that a full eReferral specification will describe 1047 
the implementation of each of the business service components it contains, but this level 1048 
of detail is beyond the scope of this example. 1049 
 1050 

Computational	  service	  and	  its	  interface	  1051 
 1052 
The Provider Search business service defined in the eReferal business process can be 1053 
implemented using two computational services, whose interfaces are specified according 1054 
to the HL7/OMG ServDir specification [ServDir] namely:  1055 
-‐ Search	  	  1056 
-‐ Retrieve	  Detail	  	  1057 
 1058 
Note that a UML provided and required interfaces used in this specification are in effect 1059 
an offerrer and requestor roles to the computational service – in a similar manner as is 1060 
done in SoaML specification. 1061 

Requestor	  role	  1062 
 1063 
The Searching Application of the ServDir specification is a requestor role for each of the 1064 
computational service above.  1065 
 1066 
In this case the Searching Application is implemented by a computational object that 1067 
realizes the eReferral search activity of the referring provider, but the internals of this 1068 
computational object are not further elaborated. 1069 

Oferrer	  role	  1070 
 1071 
The ServDir Core component of the ServDir specification plays an Offerrer role for each 1072 
of the computational services above. 1073 
 1074 
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 1075 
Figure	  14	  ServDir	  Core	  	  -‐	  use	  of	  computational	  concepts	  1076 

 1077 
The diagram below describes behaviour of ServD Core computational service. 1078 
 1079 
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 1080 
Figure	  15;	  ServDir	  core	  -‐	  behavior	  1081 

 1082 

6.	  Examples	  of	  classifications	  1083 
 1084 
The service concepts described in previous sections provide many different properties of 1085 
a service, while taking into account different stakeholders views.  Many of these 1086 
properties can be used to develop related classification of services. One can thus consider 1087 
these properties as attributes or discriminators (in case of the availability of multiple 1088 
choices of instance of a variable) for searching types or instances of services according to 1089 
the selection criteria expressed therein.  1090 
 1091 
Recall that an ontology defines a set of concepts and their relationships used to describe 1092 
and represent an area of knowledge. A knowledge representation using an ontology based 1093 
approach may be as simple as defining the taxonomy or classification schema for selected 1094 
domain of concepts. 1095 
 1096 
Defining a taxonomy (as one application of the ontology) and applying it to describe the 1097 
hierarchy of services provides a consistent, logical and comprehensive methodology to 1098 
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develop a framework for managing service inventory and streamline publishing, 1099 
discovery, selecting and utilizing existing service assets in specific business context.  1100 
 1101 
This section provides an example of how one coarse gain property, namely business 1102 
service, can be used as a basis for one such classification.  1103 
 1104 
The example is based on the HL7 EHRS Functional Model [EHR FM], representing a 1105 
holistic definition of the systemic capabilities which are required to support various 1106 
health care processes and workflows. It is fair to assume that individual capabilities 1107 
which address need for specific domain can be logically grouped and encapsulated in 1108 
form of Business Services. Depending on the purpose in the given context or business 1109 
domain to which it applies Business Service are associated with one or more HL7 EHRS 1110 
FM categories / subcategories. 1111 
 1112 
Current EHRS FM R2 specification groups existing functional requirements into 1113 
following high level categories: 1114 
  1115 
Care Provision Contains those functions that are required to provide direct care to a 

specific patient and enable hands-on delivery of healthcare. 
Care Provision 
Support 

Contains those functions required to support the provision of care to a 
specific patient to enable hands-on delivery of healthcare.  

Population 
Health Support 

Contains those functions required of the EHR to support the 
prevention and control of disease among a group of people (as 
opposed to the direct care of a single patient), usually with 
something(s) in common. 

Administration 
Support 

Contains those functions required in the EHR-S to support the 
management of the clinical practice and to assist with the 
administrative and financial operations. 

Record 
Infrastructure 

Contains those functions common to EHR System record 
management, particularly those functions foundational to managing 
record lifecycle (origination, attestation, amendment, access/use, 
archive…) and record lifespan (persistence, indelibility, continuity, 
audit, encryption) 

Trust 
Infrastructure 

Contains those functions common to an EHR System infrastructure, 
particularly those functions foundational to system operations, 
security, efficiency and data integrity, assurance, safeguards for 
privacy and confidentiality, and interoperability with other systems 

  1116 
Note that concept of function above is similar to the concept of behaviour in the service 1117 
meta-model. The concept of service adds additional semantics to the concept of 1118 
behaviour (and thus function), involving service user, service provider and policies as 1119 
constraints on behaviour.  1120 
 1121 
Each of EHRS FM high level categories branches into more granular and purpose 1122 
specific categories. An example for selected branches in that taxonomy is illustrated in 1123 
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the classification diagram (below). Each category may contain either more sub-categories 1124 
or collections of services associated with that category. 1125 
 1126 
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 1127 
Figure	  16:	  Example	  of	  business	  services	  classification	  -‐	  EHR-‐S	  Functional	  Model 1128 

 1129 
While depth and richness of taxonomy depends on scope, objective and complexity of the 1130 
domain that it describes, it is important that classification appropriately serves common 1131 
interoperability and usability requirements for the particular domain.      1132 

7.	  Next	  steps	  1133 
 1134 
It is planned that the approach to ontology in this paper be further tested using further 1135 
examples of eHealth services. For example it would be useful to: 1136 

• provide	  further	  detail	  to	  eReferral	  service	  in	  terms	  the	  implementation	  of	  1137 
other	  business	  services	  identified	  	  1138 

• consider	  specific	  variants	  of	  this	  service	  in	  which	  a	  referred-‐to	  provider	  can	  1139 
be	  an	  allied	  health	  provider	  or	  aged	  care	  provider	  and	  develop	  a	  simple	  1140 
eReferral	  taxonomy	  reflected	  this.	  	  1141 

• consider	  some	  other	  services	  such	  as	  a	  patient	  care	  coordination	  service	  and	  1142 
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• identify	  possible	  common	  components	  from	  eReferral	  service	  that	  could	  be	  1143 
exploited.	  1144 

 1145 
Finally, once the conceptual model is agreed and stabilised it would be beneficial to 1146 
consider the use of formal ontologies such as OWL as a way of implementing this 1147 
conceptual model. This would provide additional features such as run-time search for 1148 
specific properties using a discriminator approach and perhaps supporting inferencing.   1149 
 1150 
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Appendix	  1177 
 1178 
Viewpoint (on a system): a form of an abstraction achieved using a selected set of 1179 
architectural concepts and structuring rules, in order to focus on particular concerns 1180 
within a system. 1181 
 1182 
RM-ODP defines the following viewpoints: enterprise, information, computational, 1183 
engineering and technology. 1184 
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 1185 
Entity - any concrete or abstract thing of interest.  1186 
 1187 
Object - A model an entity. An object is characterised by its behaviour and dually by its 1188 
state. An object is distinct from any other object. An object is encapsulated, i.e. any 1189 
change in its state can only occur as a result of an internal action or as a result of an 1190 
interaction with its environment.  1191 
 1192 
Depending on the viewpoint, the emphasis may be placed on behaviour or on state. When 1193 
the emphasis is placed on behaviour, an object is informally said to perform functions 1194 
and offer services (an object which makes a function available is said to offer a service). 1195 
For modelling purposes, these functions and services are specified in terms of the 1196 
behaviour of the object and of its interfaces. An object can perform more than one 1197 
function. A function can be performed by the cooperation of several objects. 1198 
 1199 
Note that object is refined if each of the ODP viewpoints, so we have enterprise object, 1200 
information object, computational object, engineering object and technology object. 1201 
 1202 
Action – Something which happens. Every action of interest for modelling purposes is 1203 
associated with at least one object. The set of actions associated with an object is 1204 
partitioned into internal actions and interactions. An internal action always takes place 1205 
without the participation of the environment of the object. An interaction takes place with 1206 
the participation of the environment of the object. 1207 
 1208 
Note that “Action” means “action occurrence” not “action type”. That is to say, different 1209 
actions within a specification may be of the same type but still distinguishable in a series 1210 
of observations. Depending on context, a specification may express that an action has 1211 
occurred, is occurring or may occur. 1212 
 1213 
Policy - A constraint on a system specification foreseen at design time, but whose detail 1214 
is determined subsequent to the original design, and capable of being modified from time 1215 
to time in order to manage the system in changing circumstances. 1216 
 1217 
NOTES 1218 
1 Policies can be applied in any viewpoint; examples are an enterprise delegation policy, 1219 
a computational persistence policy or an engineering scheduling or quality support 1220 
policy. 1221 
2 The expectation of change is fundamental to the concept of policy, and a rule that does 1222 
not envisage change is not a policy. 1223 
3 Policies may be expressed in terms of obligations, permissions or prohibitions, but this 1224 
is not necessary for simple policies. 1225 
 1226 
 1227 
 1228 


