A W N B

Service - Aware Interoperability

Draft Standard for Trial Use

Framework
Definition
Ballot 1
January, 201 2

- Canonical

Chair Charlie Mead
NationalCancerlnstitute, Center for Biomedical
Informatics and Informatiofiechnology

Vice Chair Ron Parker

Canada Infoway

Secretary& Editor

Anthony Julian
Mayo Clinic

Technical Editor

Ann Wiley

Sponsoring Work Group

Architecture and Review Board

List Server

arb@lists.hl7.org

In addition, the ArB wishes to acknowledge the contributions of the following persons:

Andy Bond

Jane Curry

Bo Dagnall
Grahame Grieve
Steve Hufnagel
John Koisch
Patrick Loyd
Anil Luthra

Cecil Lynch
Zoran Milosevic
Wendell Ocasio
John Quinn
Abdul Malik Shakir
D. Mead Walker

NEHTA

Health Information Strategies
Hewlett Packard

Health Intersections Pty Ltd

U.S. Department of Defese, Military Health System
Guidewire Architecture

Icode Solutions

National Cancer Institute
Accenture

NEHTA

Agilex Technologies

Health Level Seven, Inc.

Shakir Consulting

Health Dataand Interoperabilitync.

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved

NormativeDraft Standard for Trial Use Ballot 1.

Pagel

January, 2012


mailto:arb@lists.hl7.org

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

Table of Contents

N [ 011 7 Yo 18X 1o ) o PSPPSR UPPPPPRR 5.
1.1 2 T o | {0 o P 5
1.1.1  OVErvieW Of the SAIFCD ......ooiiiiiiiiiii ettt e e s et e e e e e et e e ansbe e e e e e e snnereas 6
1.1.2 The SAIF Value Progsition............ciiiiiiiiiiiiiieeee s isssss st eeeeesseessnssnsensseesesseeeeesananssnssnsensnnnes 9
1.1.3 The FOUr SAIFCD FrameEWOIKS...........uuuutuiiieiieiitiaaaiueieeeieeeeeeeeeeeeeaeseeesseseeeeeaaaaaaaaaasesssessmaeeeees 10
1.1.4 Conventions Used in this DOCUMENL ..ottt re e eeeeeenes 13
1.1.5  SAIF-CD @NU RAF ...ttt ettt e e e s e e b e eee e 14

2 Compliant SAIF IMplemMentation GUILES...........uuvriieeiiiiirreii ettt r e e e s e e s e e e e 16
21 EVOIUtioN Of the SAIF CD.. ..ottt e eeeee ettt e et e e et e e e e e e e seesteeeeeeeeaaaaaaeeens 17
2.2 SAIF CD Compliance Statements: Criteria for a Compliance SAIF Implementation.Guide........ 18

3 GOVEINANCE FIAMEWOIK ... .eviiiie e it eeeet et e s sttt e e e s st eaete et e e s s bbb e e e e e s ann bt s ennbeeeeessannbbeeeeeeennsbsennnses 37
3.1 U 00 LT PP PPUPPPTS 37
3.1.1 Governance, Management, and MethodOolOgY.........cccuuuriiiriiimrmiiiiiiiirire e s eeeere e ree e 37

T O = 1 =T U o 0 =SSR 38

3.2 L] @0 gTel=T o] Y -1 o PP PRRORPRPRRPPRY” 10|
I R ] e =T 01 0 K o) N o TP P PP OPPPPPPPPPPPPPR 40
3.2.2  GOVEINANCE LAJUAGE ....eeeeiieiieeieeeeiee i ittt e et e et e e e e e s et s e e e s s rnrnnnneesd 43
3.2.3  GOVEINANCE PrOCESSES.....cciiiiiiiiiiiiiiiaetetiiiasaeseeeaeaeeeeeesinnaeeeseeessrssnnnnsseseessannnsseseeaeeeeeeeessenns 44
3.2.4 Relationship between the Governance Framework and the Behavioral Framework............... 45

4 Behavioral FrameWOIK...........ooiiiiiiiiiieeoe et eee s eeeeeesssnnssssrnnrnneeeeeeeeeeeeeeeesennsens 4O
4.1 PUIDOSE ...t e e et e e e e et e e e r e et e e e 46
4.2 CONLFACT SEIMANTICS. ... vttt eeaeit bbbt e et e et e e e e e eeaes ettt ettt e teaaaeaeeaasaasammeeeeeaeeeasassaaaannnnnnrnnnsd 48
4.3 (@ 01T = a0 TS Y= 0 0 = g1 £k 50
4.4 PrOCESS SEIMANTICS. ...ttt ie et et e e e e e eeeb e e e e e e ettt e e e eeeaeeeessaamt e et e eaeeaeeeessasaannnnnnnnnss 51

5  Information FrameEWOE (IF) .......uuuruiiiie e eeee e s s e eree s s e e e e e e e e e e e e e ae et n s mmmr e e esbe b e e e eeeeaeees 52
51 U] 00 LS SRR PUPPPTN 52
5.2 (€ T0 =1L PSP PP RTRRPPPPPPPPP 52
5.3 (D= 1= =Yoo I [ g1 {0] 0 =1 (o] o WSSO 53
54 CONCEPE COMPONENT.....eeeiiiiiies it eree et ee e e bbb e e e e et e et e s seens s e e s e e e eee et eeeeeeeeeessnnn 54
55 (@fe]plige]][=To I =T 40011 0To] (o]0 | R PRSP TP PPPP 54
5.6 O T aTodoTo [ - WoloT Tot=T o] £ PP PPTR P 56
5.7 (@o]lot=T o] Q€] (o101 o] oo TR PP PRPP PPN 57

L 8 R O o To IS 1= 1 O PP PPRP TR 57
B5.7.2  SEMANTIC TYPES. iiiitiiiiiieie it e e e et e teeei et e e e e ettt s eseta e s e e e eeeeeeeeeess st aamnreseeesestnsannsaseaeaeeeennnsss 57
B.7.3  VAIURB SOtS.. i ettt e e ettt eaeeha bbb et e et e et ettt e e e e e e eeerreeeeeees 57

5.8 (D F= 1= R Y/ 01 SRR 58
5.9 (O o TS S PP PP PP PP PUPPPPPPPPPPPN 58
L0 O =Y 1 4T T ] (oo YA o1 o [ T 58
5.11  INfOrmMation MOEIS.........uuuuiiiiiiiiiiiii e 59
5.11.1  Reference INformation MOEL...........cooviiiiiiii i 61
5.11.2  Domain INformation MOUEL...........uuiiiiiiiiiii ettt srmnne e e e e e e 62
5.11.3  Bridging between the Domain and the reference model.............cccooiiemiiiieed 62
5.11.4  Logical INformation MOGEL...........cooiiiiiiiiii e 62
I D =T 01 o] F= L= PP PPTPPPRPR 62
5.13  EXECULADIE MAEIS.... ..ttt ee e bbbttt e et e e e e e s eeett b e e e e e et e e e eaaaaeaeeeesaaans 62
LN S W [0 0] 4 1= Y T TP T TP TTTTRRR 62

6  EnterpriseConsistencyand Conformity Framework (ECCE).........uuuuiiiiiiiiiiiiiccciiiiieeeeee e 64
6.1 PUIDIOSE ..ottt et e oo oo e e e ettt et b et e e e b e e e e et et e et tnneeeeeeeeernrraaanns 64
6.2 ECCE TeIMS OF ALttt e e e e b b abb e b besseeeeeeeeeaaan 64

7  Interoperability Specification MatrixX (ISM).......c.couriiiiiiiiiiii e e 69
7.1 ISM Artifacts Types and Conformance Statement TYPES.......c.uvvvveeriiiiereriiiee et 70
7.2 DT g1 1S3 o g P 71
HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved Page2

NormativeDraft Standard for Trial Use Ballot 1. January, 2012



63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

84

47 T 1) (=T o) == 1 0= 0 o USSR 44
7.2.2  INfOrmMation DIMENSION......ccoiuuiieiitriieitrieet e st e et e et e e s e eer et e e s e e s ann e e e s e e s smmessnne e e snrreeennneas 71
7.2.3 Behavioral (Computational) DIMENSIQMN.........ceeiiiiiieieeeecceeieeireeeee e e e e e e e e e e e s smr e e e e ae e e e e e e s eeseaaanns 71
7.2.4 ENQINEEIING DIMENSION. ...cciiiiiiiiiiiei ittt ettt ettt e e sttt eeaer et e e s s bbb e et e e s s asbbs e enses e e e e s aannnnneeeas 71
7.2.5 TeChNOIOgY DIMENSION.......uiiiiiiiiiiiti ettt e bbbt e e s s ammee s e enbb e e e e e e neeee 72

7.3 P EISPECHIVES. ...ttt ettt ettt ettt e e s ek bttt e e s e R e e bbb et e e e e e nb b et e e e s s nnee e nnn s 72
7.3.1  CONCEPLUAL PEISPECLIME ... ..eiiii ittt ieeei ettt rme e e st e e s s ammee e e enbb e e e e e e aneeee 72
7.3.2  LOQICAI POISPECIIVI. ... .ueieiieeiiiiee et ettt ettt eamme ettt e e s et e s eamme e e st n e e e e e s annnneeeas 73
7.3.3  IMplementable PEISPECE. ........c.oiuuiiiie ittt er et et e e et e et e e 73

S T Y o 1= o [OOSRy £
8.1 ISM Specification Matrix, Template and INStANCE...........ccoooiiii it 74
8.2 Foundational PriNCIPIES........iiiiie e eee e e e e s e e neeees 8

S T R S = =T o I = o0 Y= USRS 78
822 Fowlerds Account.abi. ..ty RPatt.ern. .. ... 79
823 NS r-AWEME NiB.S..S.0iiiiiiieirceeitiie e esee e e e e s sneeesreesnneeesnnneessnnes D

8.3 Defining a SAIF Implementation GUIGE...........ccooiiiiiiiii e 81
831 ASAI F énmbeghi near Va.l.ue..PRr.opos.i.t.i.ono..........»81
8.3.2 Deployment Context versus Interoperability TYPe.........ooviiiiiiiiiieer e 82
8.3.3 Defining Specification ArtifactsContent, Representation, Location.............ccceeevvveeeecnvvvenennnnnn. 82
8.3.4 Building SAIF SPeCIfICAIONS ..ottt 33

LS T Y T <3 O (= o PP PRRRRRRRR 87
HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved Page3

NormativeDraft Standard for Trial Use Ballot 1. January, 2012



85

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

116
117

Table of Figures

Figure 1 SAIFCD organization and StrUCTULE...........cccuuuuutieeieeessieisneeniesieeeeeeeeesesssnnresseeeseeereeeeeeeessnnsssssssesees 7
Figure 2 Relationship between SAGD as a Type, aopliant SAIF Implementation Guides (IGS).................... 8.
Figure 3i SAIF-CD: basic structure. (See Figure 1 notes for meaning of ColQrs)..........ccccvvvevieceeiiiiiieeeenn. 9
Figure 4 Interrelationships of four SAICD [anNQUAGES .........uuviiiiiiiiii ittt ee e e 12
Figure 5 The amount and type Of QOVEIMEAIICE. .........uuiiiiieiieeeete et ee e e ne e 39
Figure 6 Governance FrameWOZONCEPt MM ... ..coeiiiuuuriiieeiiiieeaieie et e e s ettt e e s s e eesb e e e s e asnbre e e e e e e nnbaneneees 40
Figure 7 Governance design documentation temgfiadm Erl et al, 2011).......ccovveeeiiiiiiiiiiieieee e 43
Figure 8 BF language concepts anatiehships for describing contract semantics...........ccccccevvveveeeecnnnnnnn... 46
Figure 9 BF language concepts and relationships for describing contract semantics.............ccccveeecvvvnne... 48
Figure 10 BF language concepts and relationships for describing operation semantics..............ccceeeveeeee.e. 50
Figure 11 BF language concepts and relationships for describing process semantics...............ccccceeeee.l 51
Figure 12 Information Framework CONCEPt MAP..........cciiiiieiiiiiiieee e e et e e et e e eee st eeees s s s s nnneaneresseeeeeeenansnns 52
Figure 13 EXample Of CONCEPLS.......cciiiiiiiiiiiiieies s s et e e eeeeasaaeee bt aeaeeseeeeeeeeeeemansssesssseeeeeeaaaaaeeseesinns 54
Figure 14 Example of alternative text for @ CONCEPL........cooiiiiiiiii e 55
FIgure 15 CONCEPL OVEITAR ... .ceiiiiiiiiiiee ettt et e e e e ettt e e e e s smne e s sabbe et e e e e eabbeeeeeessmnaesaanes 55
Figure 16 Conceptual Graph diSPIay FOKIM...........eiiiiiiiiiieeeie et eet et e e e st eenbbeeeeeeeaaes 56
Figure 17 openEHR Person Demographic Information Exaenf@eenEHR Foundation, 20007)-...............! 60
Figure 18 E_Person universal (COCT_RNQBOUVO8) CMET...........ceeiiiiiiiiiieeiiee ettt esmmee e 61
Figure 19 Artifact CONTEXE WIAPPIMG. ... ..vveeeeeeeiiiiiteieetee e e ettt e e e e ettt e eeet e e e e s sbbe et e e e s s sabb b e e eeeeeeeesaanbrneeeeeeaan 63
Figure 20 ECCF Terms of Art Concept Map. (See Figure 1 for color CHONERMANICS).........oovvveeeerrrinnnen. 64
Figure 21 Interoperability Specification Matrix Concept map. (See Figure 1 for color convention semantiés)
Figure 22 Interoperability SpecifiCation MathDX.........ccovviiiiiiiiie e e eree e e e e e e e emaen s 70
Figure 23 Exemplar Interoperability Specification MatliX...........cccoviiiiiiiiieeriee e eerees e e e e e e eeaanens 74
Figure 24 ANOTheViEW Of QN IST . ...t e e e e e e e e e e et aeeeeaaaeeeeeeeannsnnn s 75
Figure 25 Binding Il to Sl through Conformance ASSEITIONS..........ccoeviiiiiiiiieee e e e erees e e e e e eaeeeaens 76
Figure 26 Relationships between the ISM, IST, @g.1..........ccooorriiiii e 17
Figure 27 Concept Map representation of the Accountability Pattern of Martin Fawler.............ccccvveeeeeeen. 79
Figure 28 Shared pUrpOSE CONCEPDITIAL . ........ureetiesiiittieaasteeeeesaitteeeeessaabbbeaestseeaessasbbe et e e s aasnbbeaassbeeeeeseannrnes 80
Figure 29 Deployment Context versus Interoperability Type matrix (courtesy of NCI Center for Biomedical

Informatics and Information Technology (NCI CBIIT).....cuiiiiiiiiiiiiiiiieeeiiie e eee e 82
HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved Paged

NormativeDraft Standard for Trial Use Ballot 1. January, 2012



118

119

120
121
122
123
124
125
126
127
128
129
130
131
132
133

134
135
136
137
138
139

140
141
142
143
144
145

146
147

148
149

150
151
152
153
154
155
156

157
158
159
160
161
162
163
164

1 Introduction

1.1 Background

The development of the SAIF Canonical Definiti@A(F-CD) i which began in early 2008was motivated and

directed by a highevel set of requirements communicated to the Health Level Seven Internétibial

Architecture BoardArB) by the HL7 Chief Technology Officer (CTO) and senior representatives of several large

national programs whose representatives participate in various HL#iastilm particular, the ArB was asked to

specifyan fAenterprise architecture appr olmapaticlartheArBwae devel o
askedto provide a coherent, enterpraechitectureaware approach thatould enable thexplicit description of

technology componentsincluding but not necessarily limited to Hispecified componenisfrom the perspective

of theinteractions betweetlhose components as they were involved in scenaimse purpose was to actéean

agreedupon goab a s e d canganizationatoundary shared purpaseThe scope of the components
themselves was not specified, i@ ficomponent 06 could be defined as a syst e
party The notion of finter act iluased ontcrossrganizatioeaboeindayshasedr e ed up
purpos@ wa s a s s uinakadechnioal len@ some degree déchnicalinteroperability between the

involved componentthat itself was a mafestation of a notsiechnical agreement and definition of a joint.(i.e
crossorganizationaboundary) shared purpase

NOTE: From this point forward, thibouhd@utyme nitndviiddt e sjec e mhar it
whi cfiol me interactions/interoperability across one of| a numb
departmental /disciplinary, organi z.aA icoonmanidn te nrt etr pire ggeji, r g dir i s
characterissbbaondargrbaseractdtonmsoti saltlheoff atche t h
components/systems/technologies/required resources required
control of a single resource

As the ArB began considering its task from the perspective of the collective expafiéscmembersthe core

effort soon becaméocused on standardizing a setaiguageshat could be used to explicitly define various factors
that enable interoperability between the componeintparticular, the AB focused on defining a set c&nonical
frameworkghat could then be instantiated in organizatpecific ImplementatioGuides (G) as specific

grammars The distinct between tHanguagesiefined by theSAIF-CD and an organizatiea peci fi ¢ | G& s
grammards explicated in the Wikipedia @imitions of the two terms:

Language SAIF-CD): The conceptand relationships defined in tisAIF-CD. Many are taken from the
Enterprise Viewpoint and Computational Viewpoint languages of &P (ISO RM-ODP).

Grammar (SAIF-CD): The adoption or adaption, optimization, realization, and/or contextualization of the
languages specified in tt8AIF-CD for use inorganizationspecificSAIF ImplenmentationGuides(SAIF 1G).

In additionto the need for languages to define aspects of static (informational) and dynamic (behavioral) semantics,

as well as a language for use in discussing issues afrooafice, compliance, compatibility, etit.was also

recognized that a formgbvernance languagehich allowed the clear expression of the linkages between

organizatiodevel definition of shar@purpose and its technical realization in specifictiore componentsvas

requirediiet echni cal component interoperability -is, in fact,
organization/crosboundary (in the jurisdictional or administrative sense) agreements between human beings and/or

the organizatins they represent

Thus,the SAIF-CD defines a minimal set of common concegtslrelationshipsrom which compliantSAIF IG
modelscan bedefined that in turn,support a number of different technicapapache$ e.g messages, documents,
or service§ which enable the successful realization of shared pugmeserios A SAIF IG thus adopts and

defines modehg languages and documentifatt templates com@nt with the concegtand prperties defined in

the SAIF-CD. In terms of the separation betwdanguageandgrammarmentioned abovehe SAIF-CD defines a
languagei or, more correctly aet of interlinked languages thata particularorganizatiorcan use to specify
orgarnizationspecificgrammarsid o c ume nt ed i n SAK émplemegtaioniGridéwhioh define

how an organization documents the various interoperability aspects of components involved in shared purpose
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165 scenarios As such|G-specific grammaradopt, adapt, organize, realize, and contextualizeSA#~CD

166 languages irways suitable for the organizatbnrs own i nt eroperability requirement
167 organizationds adopted ( or eaifitgrammad,yeferance moddlsntechnolagyn v ent i o
168 choices, etc

169 It should also be noted that the concephtdroperabilityin the context of theSAIF-CD is rather broadased In

170  particular, itis ultimately basedn the basic notion athared purposeesulting in defined value for the various

171  parties involved in interoperdlty scenarios Specifically, interoperability at a technical level may be characterized
172  as one of several interoperktlyitypes, involving simply the exchange of structure (sypteersus the more difficult
173  exchange of meaning (semanjibgtween humans (e.dprowsercompatible documents) versus machin€bus,

174  defining and achieving sined purpose between two organizations, via an implementation involving various

175 software components designed, developed, and deployed by the organizations, includes-spemifiexdiscussion
176  of humanto-human, humatto-machine, or machin®-machine iteractions Experience has repeatedly shown that
177  semantic interoperability between machindgsiown ascomputable semantic interoperabili@SI) 1 is by far the

178  most difficult and expensive type of interopélifpto achieve in a scalable, tractable manner, particularly when the
179 interoperabity scenarios cross one or more organizatidr@alndariega construct that th8 AIF-CD refers toasthe

180 fidepl oyment c ont ®erthédGovermancéramewskardihdppéndix for more discussion on

181 InteroperabilityTypeversusDeployment Context

182  Given the fact that an enterprise architecture should supyobiisiness of the enterprise that defines and develops
183 saidenterprise architecturd,is important to note that tHeAIF-CD is specifically meant to functiomot as a

184  replacement for, but rathas an adjunct texisting enterpriseentic architecture frameworks including RRDP

185 (ISO RM-ODP), Zachmag (Zachman) TOGAF (The Open GroupDoDAF (US Department of Defense

186  Architecture FramewodkLopezB |l ob el 6 s de s cr i-spdcificanchitectiirdapezh20@)ett hc ar e
187  Specifically, theSAIF-CD defines the languages necessary for focusing component sgiaifion crosdoundary

188 (e.g crossenterprise) interoperability that is itself focused on achieving a mutually beneficial shared purpose

189 1.1.1 Overview of the SAIF-CD

190 The purpose of the HL7 Servidavare InteroperabilityFrameworkCanonical Definition(SAIF-CD) is to provide

191 t he -Ifetvoepl 6 s p e c i. Ad sach, thiSAlIR-CDasfwritemfor persons or organizations that are

192 interested in implanting SAIF @ adjunct to existing (or planned) enterprise architecture frameworks because of
193 SAI F6s singul ar f oc uandperspedtivesasso@ated rotunith edtérprige mrshitquenss,

194  but rather with achieving predictabkxalable, anéffectiveinteroperabilitybetween the various software

195 components that collectively populaiee or moreenterprise architecturesuch implementation is most effectively
196  done through the development of an organizasipecific SAIF Implemantation Guide (SAIF I Examples of

197 some of the specific steps and end results of usin§AhE-CD to define a specific SAIF IG are collected in the

198  Appendices of this documenThe following concept map provides a hitgvel overviewof the SAIF-CD:

199 1 Blue conceptare defined in th&AIF-CD

200 1 Yellow conceptdn an organization specific 1G

201 1 Green conceptare instance specificatisdevelopedisingdefinitionssupplied by a specific SAIFG

202 1 Terracotta conceptalentify external resource informatipe.g The RMODP standard.

203 91 Purplei not present in Figureilis used to indicate rutime instancesf specification instances (colored

204 green)
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ISO/IEC IS 10746 | [TU-T X.900 - T
conce|
] . defiEs to define use the SAIF CD
defines A artifact Organization-specific 4—to produce compliant
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A Development Framework for \ define rows for j / are a technical
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Health Information Systems Component | __—agreements necessary
Diego M. Lopez/Bernd G.M.E. Blobel Shared-Purpose Interoperability to achieve
[imedinf.2 509 P ti Semantics Specifications
ijmedinf.2008.05.09 erspectives are operationalized
/ is an implementation of through

ub{un(e ts and/ Include \ i \ #
cons[mctps from | Governance -« T Consistency and included in
LT ) ) Bl -
= Interoperability
Software Behavioral Informational Instern!:reratk?\llty
manti pecification
Development Semantics Semantics pecican

Lifecycle Roles (181)

Figure 1 SAIF-CD organization and structure

NOTE: Use of conceptiaken from the ODP Viewpoints in combination with SAIF Perspectiygsvides SAIF the
basis for addressing issues that directly emefgom focusing on interoperability scenariodn particular, the SAIF-CD
leverages the core intent of the ODP standards, to provide a technélugpendent framework for specifying
enterprise distributed systems, while explicitly provigimechanisms for addressing various organizational modeling
issues Examples are organizational and legislative polices defined by the administrative boundaries, and regional
state jurisdictions’ issues which are explicitly addressed in the SATD through the use of Perspectives.
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The SAIF-CD usescore conceptand constructs of the ISO standard Reference Model for Open Distributed
ProcessingRM-ODP) (ISO RM-ODP). As explained in Section, éhe columns of theSAIF-CD Interoperability
Specificaton Matrix (ISM) are rehated tothe likenamed ODP ViewpointsAs defined by the ISM, Dimensions
intersect with rolebased Perspectivés form the Interoperability Specification Matrix, supporting explicit, layered,
multi-factorial component analysis andstgn with a focus on componentergperability. In particular, the explicit
separation and representation of PerspectigesusDimensions allows for the eexistencewhere appropriatef
multiplei butultimately coherent and consistérPerspectivewithin a single SAIF DimensianThe SAIF-CD,

SAIF IGs, and IGcompliant artifacts

Critical to understanding the operationalization of SAIF is the distinction of what is defined whevehatds

defined in the SAIF Canonical Defiroth, a particulaenterprisé s S Al F | mp| e me the HLY $AFn Gui de
IG), and the instantiation of component interoperability specifications and implementations that are, in turn,

compliant (specifications) or conformant (implemeiotas) with theartifactcontent and representation constructs

defined by the governing SAIF IGThe HL7 SAIF-CD is intended to be usedtimarily by the authors of an

enterprisé s S Al F | G itavalde toankergerpast s r a nadhitecst developers, or other enterprise

architecture stakeholdeisfirst asa generateference e gar di ng t he various SAIF | angu:
to build a SAIF | GO manual i n t he Tiswhiohssaotthildacumentioie nor ma
rather a future versiohwith contain specific criteria that will enable SAIF IG authors to assess the degree to which
their SAIF I G is compliant with the CD6s specification.

T h SAlRs t a aiksigts ofour levelswhich can be congrually viewed as representing a Type, Profile, and
Instancespecificationhierarchy and an associated implementation instance of a given specification instance

1. The SAIF Canonical Definition§AIF-CD)
2. Enterprisespecific andSAIF-CD-compliantSAIF Implementation GuideSAIF 1Gs)
3. SAIF IG-compliant component specification instances
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Conformant omponent implementatisrhavingcomponensspecificstatic and dyamic aspectselatedto the
component 6 s q@osshdundary shaaed puopaseeroperability scenarios

I n the following concept map, tilhe steroperabiitySpecifcdtidnl e vest i g
Matrix and its derivative$ is shown In particular, it is important to note that t8&IF-CD defines asingle
Interoperability Specification Matrix (ISM) astgpe Oneto-many SAIF Implementation GuidéSAIF IGs) can
then be defined gwofileson that type A substantive portion of a SAIF I, in fact, the specification of the
content, representatioand specific cell location(s) for each artifact in the SAlFsjigcific Interoperability
Specification Template (IST)Finally, as a given SAIF IG is opeiahalized, any number of specificatiorstances
are produced, each referredaman Interoperability Specification Instance (IS¥pllowing specification, one or
moreimplementation instances a given specification instance may be developed ahso desired subject to
conformity testing These conceptnd relationships are discussed in more detail in the remainder dbthiment.
Figure2 depicts the Relationship betweBAIF-CD as a Type, compliant SA Implementation Guide8Gs) as
profileson that type, instanced component specifications astancesand Conformant Component Instances

See Section 6 and Appeéix for more detailed discussion
[Interoperability Specification Matrix

(ISM)
<<TYPE>>

defines compliance
criteria for

Interoperability Specification Templates

<<PROFILE>>

defines compliance
criteria for

Interoperability Specification InstancesJ

<<INSTANCE=>>

l

defines Conformance Statements
that must be realized by

Conformant
Component
ﬂ Instance

il
Figure 2 Relationship betweenSAIF-CD as a Type compliant SAIF Implementation Guides (IGs)

The SAIF-CD defines the essential conceptsd constructs necessaoy inorganizatiorto define its own SAIF
Implementation Guide (SAIF [[dn such a manner that that IG wik compliant witithe SAIF-CD. The basic
structure of theSAIF-CD as well as its highevel relationship to enterprises and thegtétectures and SAIF IGs is
shown in the following concept map
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[ Enterprise Architecture]

supports
el
_represents _tl_'le
interoperability
TR requirements of
defines
Organization-specific
SAIF Implementation Guide
Governance (SAIF IG)
Framework L defines
SAIF (GF) Enterprise
Canonical artifacts
Definition adopted/adapted  represented in
(SAIF CD) to define

Behavioral\

artifact content

Frar(nev;rork o and representation
BF provides
/V S languages \
which are
e (Gamman)
has components i |- organized,

realized, and/or
contextualized via

Framework
(IF)

Enterprise

Conformant
Component
instance

specifies

Interoperability
Specification

Instance
(1SI)

defines
compliance
criteria for

A

Interoperability
Specification
Template
(IST)

defines
conpliance
criteria for
|

Interoperability
Specification

Consistency/ )
Conformity | defines
Framework relationship

(ECEE) semantics for

Figure 317 SAIF-CD: basic structure. (SeeFigure 1 notes for meaning of colork

1.1.2 The SAIF Value Proposition

Matrix

(ISM)

The SAIF-CD defines a specificatiothat can be used by multiple organizations to baiifghnizatiorspecific,
SAIF-CD-compliantSAIF Implementation Guidg$SAIF IGs). An organization interested solely in inteaterprise

componentintemer abi |l ity coul d

[lcieka@i ety afefrn eguiar dirBeAnd tFs  f

or t

collectively specify a given software component to interoperate with other compuwvithiatst the use of th8AIF-
CD per se However, ahievinginter-organizaion, i.e crossboundaryjnteroperability presents greater challenges

since it is necessary to ensure

t hat

the fiexpectati ons«

manifested in a particular software component developed byfdhe participating parties, have been

guantitatively assessed for completeness and correctness

If both organizationfiave specified their respective components using theirMhR-CD-conformant SAIF 1Gthe
task of componet specification comparisomiid,if necessary, refactoring) becomes considerably more tractable
because the framework within which the comgamiis doné i.e. the SAIF-CD-compliantSAIF IGs-- eliminates

or minimizes many of the operational differenbee t we en t he

t wo

organi zationsd way!

semanticand their representation$ he development of SAHED compliantSAIF IGs enables organizatiotts
explicitly discuss and negotiate thehossboundary shared purposes operationalized in component

interoperability.

It should be noted, however, thatiependently designed components may still not be interoperable due to
incompatible requirementdHowever, if specifications are explicit and expressed using the languagded by

the SAIF IG targeted harmonization, alignmeatdrefactoringcan more effectively and efficiently take plada
summary, negotiations between various informaginrchange communitiesn lead to explicit agreements that can
result in componentsarticipatingin a truly distributed, interoperable ecosyste®AIF thusenables crosboundary

risk reduction in the context of interodility scenarios requirements.
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275 TheSAIF-CD defines the languages for explicitly specifying informational (static) and behavioral (dynamic)
276  semanticsat the level of a software component (for example, services, messages, and documadts)ion, it
277  provides direction a® how Conformance Statements may be included in a given specification instance
278  Specificationspecific Conformance Statements can then be associated withipajimplementatiofinstance
279  specific Conformance Assertiotsassess the conformity of a given #iime Component Implementation.

280 1.1.3 The Four SAIF-CD Frameworks
281 1.1.3.1 Governance~ramework(GF)

282  TheGovernancéramework (GF)Janguage=nablesinenterprisémplementing SAIF to definexplicit,

283  organizatiorspecific policiesstandardsand roles to artifaespecific content and representational choices that use
284  thelanguagespecified in the Behavior and Information Frameworkke overall management ofetife cycle of

285 each SAIF artifactincluding the correctness and completerss$ anyiG-specified RACI relationshipss defined
286 by the Governance Framewdegnguage As such, the GF aidemdorganization in risk managemigby providing
287  alanguage that can be used to apply governance at specifiddkigiperational points.

288  The GF uses a docuntation framework adopted from a recguiblication(Thomas Erl, 2011)As explained in
289  detal in the GF discussion in this document, the framework includes Prdcéptberdefined in terms of

290 ObjectivesPolicies StandardsGuidelines People (and their associatRdles andincludingbothorganizations
291 and systenjs Processesand Metrics A SAIF-IG operationalize the GF language in an organizatgpecific SAIF
292  IG grammarjo explicitly coverconceptdike expectations, granting afthority and resources, verifyg

293 performance, managirgpnfigurationbaselines and related concerns.

294  Crossboundary shared purpoas it is achieved through technical interoperability represents a set of agreements
295  between the humaand organizational owners of the components that are ultimately deployed and interact to
296 achieve a defined set of shared objectivesparticular, technical, componespecific contractare specified as a

297  means of providing technicaalizations of formal (or informal) contracts between human beings and enterprises
298  As such, readers of tI&AIF-CD will note this intersection of the human and organizational and technical

299  perspectives on interoperability in many of thents used in both the Behavioral Framewamkl Governance

300 Framework chapters of tt®AIF-CD.

301 NOTE: The language describing certain targeted types of goverraege artifact and Interoperability

302  Specification Template wefbrmedness, and conformance and compliance testing and certification of

303 specificationspecific implementationsis defined in a separa®AlF-CD chapter, i.e the Enterprise Consistency
304  and ConformityFramework (ECCF).

305 | Note toSAIF IG Developers: It is not necessarily true that a given SAIF |@ill coverthe completescope of the
306 | GF lanaguage In addition, it is not the case thatnly asingle grammar willbe required to cover all three of the
307 | Interoperability Specification Matrix (ISM) Perspectivesvith respect tggovernance semantiasvolved in

308 | organizationspecificspecificationcontent syntaxand representation In fact, different Perspectigsmay

309 | naturally give rise to different ggmmars (and representations) in the contextafjiven conformant SAIF IG In
310 |addi tion, the GF |l anguage has application outsidgeg
311 | organizational agreements stating and technical implementations realizing chmasdary shared purpose

312 1.1.3.2 Behavioral Framework(BF)

313 Thelanguage of th8ehavioral FrameworkBF) defines constructs to specify the dynasgéenanticef interactions
314 in a shared purposeteroperability senaric The BFfocuses orthelanguages necessary to define $henantics of
315 contracts operations andprocesseshatcollectively define shared purpose scenaaits technical level

316  Collectively,the BF languages and their IGspecific grammars describegiwho does what whesmd how &n

317  particular, contractare expresseas implicit or explicit agreementsta number of jurisdictional boundaries

318 including those betwedrusiness objest componery, applicatiors, systens andor enteprises/organizations The
319 BF languagespecifiesconstructsiescribing variousystem role relationshigsxpected byarious stakeholders,
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system componentandor appications These relationships involve mfmationexchanges and behavioral
interactions in support of shared purpssenarios

The otherSAIF-CD frameworks work witi and in support of the BF In particular the GF provides the language
to both define the netechnical constructs of shared purpasewell as to bind organizational and technical risk
management to component development and Tike IF and BF languages enable éxglicit specification of
business objects, components and their services, capabilities, applications, systems and their respective roles,
responsibilities and interactiossich asnformationexchanges TheISM and the ECClprovide thestructureand
language for documenting and mamagiechnical component specifications

Note to SAIF IG Developers: It is not necessarily truehtat a given SAIF IG will covetthe completescope of the
BF lanaguage In addition, it is not the cae that only a single grammar will be required to cover all three of the
Interoperability Specification Matrix (ISM) Perspectivesvith respect tdoehavioralsemantcsinvolved in
organizationspecific specification contensyntaxand representation In fact, different Perspectivenay
naturally give rise to different grammars (and representations) in the contéxd given conformant SAIF IG

1.1.3.3 Information Framework (IF)

Thelnformation Framework (IF)lefines thdanguageaequiredfor discussingand defininghe static/informational
semanticselevant to interopability scenarios including concemach asnformationand terminologymodels,
metadatayocabulary bindings, value seexecutable modelgtc thatcollectivelyspecify the static semantics of
interactions This includes théanguage to descrilymatternsof structured and unstructured data, documents,
messages and services, quality measures and transformations

ThelF also defines the language necessary to explicitly dedeoilvethese various informati¢static semantic
constructs are related to each other in a composite st
interoperability scenario.

Not e t o [BeAV &l d {3s nat necessarily true that a given SAIK will coverthe completescope of the
IF lanaguage In addition, it is not the case that only a single grammar will be required to cover all three of the
Interoperability Specification Matrix (ISM) Perspectivesvith respect tdnformational semanticsnvolved in
organizationspecific specification contensyntaxand repesentation In fact, different Perspectivenay
naturally give rise to different grammars (and representations) in the contexd gfiven conformant SAIF IG

1.1.3.4 The Enterprise Consistencgnd ConformityFramework and the Interoperabilityspecification Matrix

The EnterpriseConsistencyandConformity Framework (ECCFilefines the language nesasy to describe the
variousrelationshigsi e.g conformance, compliance, consistency, traceability, compatibility,iebetween the
artifacts that collectively define a given specification, including how a given specification relates to both derived
implementations of the specification, and other specifications that use one or more of the artifacts as part of their
artifact collection In contrast, the ISM itself defines the structur@ 5 x 3non-normalizedmatrixi that isusedto

collect the vawus artifacts that collectivelgpecify informatiorexchangeand interaction details that define a
component 6s acaoprdabilitids IGtspeeifs instamaksf the ISMT referred to as Interoperability
Specification Template@STs)1 actually collecthe variousartifacts and artifaespecific Confomance &tements

that can be used to evaluate the conformance of a given application instance to a given specifraaiche IF

and BF formally define the essential concepid relationships necessary to define within a given S8IH.e

whatcan be specified, the ISM defines how artifacts can be sorted and collected based on their particular Dimension
and Perspectivevhile the ECCF defines the relationships between artjfagjsconformame, compliance,
compatibility, etc

Note to SAIF IG Developers: It is not necessarily truettat a given SAIF IG will covetthe completescope of the
ECCF lanaguage In addition, it is not thecase that only a single grammavill be required to cover all three of
the InteroperabilitySpecification Matrix (ISM) Perspectivesvith respect taconsistency and conformitgemantics
involved in organizatiorspecific specification contensyntaxand representation In fact, different Perspective
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365 | may naturally give rise to different grammars (and representations) in the contexst gizen conformant SAIF
366 | IG.

367 1.1.3.5 Inter-relationships among the fouBAIF-CD Languages

368  The four languages of ttRAIF-CD 1 i.e. the GF, BF, IF, and ECCIFshould not be viewed as siblingRather,
369 they have a number of integlationships that, whemnderstood, provide a layered, midtimensional view of the
370 SAIF-CD as a specification for SAIF IGdn particular, three relationships and their unifying concapgsof

371  primary importance:

372 1 GF and BFR related through the conceptsShared Purpose and ObjectivasdRole-based Communities
373 and the subtype Governarbased communities

374 1 GF and ECCF related through the concept Aftifact Governance

375 1 ECCF, BF and IR related through the concepifartifact syntaxand semanticandwell-formedness.

376  The following concept map provides a graphical view of these pi@&H-CD inter-relationships:
377
378

Governance
e Framework S i Shared Objectives
i T — j
Consistency Purpose |———— aglsfest

and (R
Conformity
Framework
(ECCF)
is used to define Process
SAIF-1G-specific Semantics
defines define
the well-formedness
and relationships of
describes
the relatioships, Semantics
; authorities,
Artifact and expectations within Role-based
Governance Communities
Semantics “__———__

defines

/ are a type of

governs the
describe the relationships,

well-formedness =
and relationships between Governance authorities,
Communities and expectations within

Behavioral
define Framework
i - » Methodolos
\ Procegsegy (BF)
Management
instantiated using Processes
Organization-Specific specified using Information
SAIF Implementation Guide grammars | Framework
Artifact (SAIF 1G) derived from (IF)
Templates /
379 are specified by
380  Figure 4 Inter -relationships of four SAIF-CD languages
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381 1.1.3.6 SAIF-CD Adoption and Adaption of existingnd/or related worki MOVE TO APPENDIX

382  With respect to theriticism voiced by severahembers of the communitiat theSAIF-CD specificationis not
383  sufficiently aware of existing workt is important to understand that tBAIF Canonical Definition defines
384 common conceptand patternghat will subsequently be instantiated through the concreifaetrspecificatio
385  definitions in the various I& The reuse of existing work is thudor the most part anlG-level and not a
386  Canonical Definitiodevel issue.

387 The ArB does not agree witheséments that suggest that SAIF is not aware of work in other gfougsample,

388 OASIS, UML/OMG,andTOG. SAI F makes considerable use of the ODPOG6s
389 languagesIn particular, the development of the UML profile for ®@nd otker UML specifications, for example,

390 SoaML, MOF,andcertain aspects of UML 2.kave been directly influenced by ODPinally, there is

391 considerable alignment between ODP and the latest OASIS SOA Reference Architecture Foundations and the

392 TOGAF9 metamodel All of these developments and correspondences underscore the validityAof tBehace

393 to use ODP as the basis for the SAIF Canonical Definition.

394 However, the ArBdoes believéhatmany of these efforts cited above are insufficiefatyused on the important
395 issue of the explicit fresentation of computationalbapable static and behavioral semantieat is,they do noa
396 prioist art fr om t he raplitysdatlstiasscitizend Ai nt er ope

397 The efforts tend to be focused on a single enterprise rather than taking-artergsise view and, as a result, do not

398  bring sufficient rigor to the importance of cremsterprise standards at both the human and technology level in the

399 larger context of nderstanding component capabilities from a ceggrprise interoperability perspective; and the

400 efforts do not explicitly def i n-based peespectives,a featuweutmatisi vi e wp o |
401  essential in surfacing critical componehiaracteristics from an interoperability perspective.

402 1.1.4 Conventions Used in this Document
403 1.1.4.1 Index

404  Readers will find a comprehensive Index at the end of this docuraeaty attempt has been made to make the
405 Index useful for targeted reference to selectedtsopithin the SAIF Canonical Definition document.

406  1.1.4.2 Glossary

407  The SAIF Canonical Definition document does not include a Glosgtather, the HL7 Architecture Board (ArB)

408 maintains an online SAIF Gloss@nhttp://www.SAIFGlossary.xx& that includes definitios of relevant terms,

409  specialized conceptsonstructs, and artifacts as used in either or both the SAIF Canonical Definition and HL7 SAIF
410 Implementation GuideThe online Glossary is updated between publications d&E-CD.

411 1.1.4.3 Reference Material

412  Reference Material containing additional informatibat is not part of the SAIF Canonical Definition including

413  material such as auxiliary diagrams, examples, and additional explanations of material forasalhyqat in the

414  SAIF Canonical Definition document but deemed to not be an essential part of the balloted, normative content can
415  be found in the various Appendices to 8®IF-CD.

416 1.1.4.4 Footnotes

417  When absolutely necessary for clarification oficat conceptsthe SAIF Canonical Definition document includes
418 footnotes In the SAIF Canonical Definition document, footnotes are not, in general, used to provide definitions as
419  these are collected in the SAIF Online Glosséry.7 ArB, 2011)
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1.1.4.5 Reader Feedback

Readers wishing to suggest improvements to materials in this SAIF Canonical Definition are encouraged to

1. Participate in the ballot processvawvw.hl7.org

2. Subscribe to th HL7 Architecture Boartist serverand send their suggestionsatid @hl7lists.org

1.1.5 SAIF-CD and RAF

Readers of the SAIF CD are strongly encouraged to review a document recently published by OASIS entitled

i Re f e Arehitecture Foundation for Servi€r i ent ed Ar chi tecture.

0 The docu

five years, and represents a substantive, dralisstry effort to surface, define, and discuss in detail various aspects
of a number of critical succegactors involved in implementing largeale (i.e enterprisedevel) serviceoriented

architectures with a focus on achieving both intiad interenterprise technical interoperability

In addition to providing an independent validation for the blo¢hgeneral focus as well as some of the concrete
specifics of the SAIF CD (especially those involving the importance of governance in achievirgckee
interoperability), the OASIS document underscores several important aspects of the SAIF CBgncludi
1. A validation of one of 1themee8ta specifically fosus gninicamlantesy c | ai

enterprise interoperability as a figass citizen in any enterprise (or cr@sgerprise) architecture

discussion irrespective of the pattiar choice of enterprise architecture approach, framework, or
implementation technology, e.§ OGAF, Zachman, ODP, SOA, ettn addition, the OASIS document
clearly articulate$ as the SAIF CD does as wélthe difficulties involved in achieving th&tcus in such

a manner that it can be manifest in operationally effective and manageable processes and deliverables

2. An agreement as to the critical importance of governance as the root of any successful effort to implement
largescale, cros®oundary interoperability aimed at achieving a collective shared purpose or igoal
particular, both documenltevelhargaeydeevtaanmessage t hat
level technical interchange specificatiansiust itself be a manifestatiof a higheflevel, cross
jurisdictional agreement on desired goals, responsibilities, accountabilities, and deliverables.

3. A validation of the importance of core SOA constructs as constructs useful in expressing many of the
central aspects of interoperbtyiirrespective of whether a particular interoperability scenario is actually
fireal i ze d-gompasblereghndb@esNOTE: Although it might at first appear that the OASIS
document isfmouseedset hr-awmat @é @ ereHLTthardearefconsiderably
more similarities than differences in these slightly different foci secondary to the fact that both documents
are intent on describing principles and framework concepts rather than delving into technical Tietads
are, lowever, certain instances where content of the OASIS document would be likely to find its analogue
in SAIF Implementation Guides rather than in the SAIF Canonical Definition document.)

4. The need for specific, explicit statements of those aspects of aggivgyonent that affects its ability to
participate in a reliable, predictable manner in a variety of interoperability scenkriparticular,
component characteristics mustéglicitly expressed in both desigime and rurtime contexts, as
implicit assumptionsare the root of most failures to successfully achieve dvoaadary interoperability

irrespective of the chosen technical details of a particular interoperability instance

In summary, although the two documents are clearly not identicatiinsghecifics, e.gthere are differences in the
language used to name various concepts, constructs, and relationships; there are some differences in levels of
abstraction regarding certain topietg; and although the OASIS RAF is more directly focusedervices as a

final implementation architecture than the HL7 SAIF CD, the commonalities of purpose, content, and approach
present in the two documeritslocuments which were developed by each organization without any knowledge of
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463 t he ot her st@leavyoare lareas of common interest and coric&an outweighs their difference#\s

464  such, the HL7 ArB and the OASIS RAF Task Force have agreed to work together going forward to obtain the
465  highest degree of alignment and harmonization possible batthe two documents including the possible

466  development of a joint document under the auspices of one of the ISO software engineering threads.

467

468  The current version of the OASIS documerats well as all future versiofisis available at either:
469  http://docs.oasis - open.org/soa - rm/soa - ra/v1.0/csd03/soa  -ra-v1.0 - csd03.pdf
470 or

471 http://www.oasisopen.org/committees/tc_home.php?wg_abbrevrsséechnical
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2 Compliant SAIF Implementation Guides

In order to quantitatively evaluate whether or not a given SAIF Implementation Guide (SAIF IG) isfarmel

instance of the SAIF Canonical fdgtion (SAIF CD), the SAIF CD is required to provide a set of Compliance

Criteria against which each SAIF IG may be evaluafBuis chapter contains a table containing those Compliance

Criteria sorted by their relative focus with respect to the cownfaie SAIF CD Note that the compliance of a

SAIF IG is evaluated on a SAIF CD Compliarsmtemenby-ComplianceStatement basis, i.& given SAIF I1G

may be compliant to one statement but not compliant with anotl@wever, in order for a particulaiSAIF 1G to

be evaluated as fulfilling the minimal criteria necessary to claim SAIF CD compliance, it must be compliant with

each and every SAIF CD Compliance Statement of the SHAI

I n particular, there ar e f e@muentsdstdgfimeeistbe faldwingtadblkeshoudD Co mp|l |
be noted that the choice of this particular representation and semantics for SAIF CD Compliance Statements is
aligned with the | arger HL7 V3 PublisiHbg &dbéeftesator s
ISO/IEC Directive, Appendix G, as delineated in the following table

Stringent Use of SHALL, SHOULD, MAY and Other Modal Verbs
To Convey the Sense of: Use the Following:

Required/Mandatory to achieve SAIF CD compliance or Absolute Htedjl

i.e. a SAIF IG that implements a SHALL NOT statement BT be SHALL EI'S_AFLL
judged as SAIF CD compliant.

Best Practice/Recommendation or Suggested as having SHOULD
potentially negative outcomes based on experiences of authors of the S| SHOULD NOT

CD

Acceptable/Permitted based on requirements, scope or other considera MAY NEED
that are known to vary on an organizatimyrorganization basis. NOT

Following are a few additional notes of clarification on the SAIF CD Compliance Statements:
i. The termcompliancé rather tharconformancé is used as the overarching framework for defining the

relationship between the SAIF CD and its various, organizagecific SAIF IG as a manifestation of the

notion that a given SAIF IG isotan implementabn whoseconformanceshould be assessed, but rather a
specificationderived from the SAIF CDIn particular, referring to the definition of the temmmpliancen

the Enterprise Consistency and Confor midsywithFr a mewor K
which a target specification is derived from a sour
the correct term to describe a wkdkmed relationship between the SAIF CD and a given SAIF IG.

ii. As indicated in the table and discussaob ove, the terms ASHALLO and ASHALL
considered to bminimumSAIF IG requirements (and equally critical pertinent negatives)ai.e
compliant, wellformed SAIF IGmust fulfil each and evergneof the Compliance Statements of the
SHALL type, andcannotviolate any of the SHALL NOT Compliance Statements.

iii. I n the context of the development of a SAIF I G, the
interpreted as meaning AConsidered Best Practiceo f
therefore used as goals for a SAIF IG that is being developed over multiple iterations within a given
organization The HL7 Architecture Board recognizes that the effort involved for an organization to
define, develop, deploy, and manage an organizétioctioning under a SAIF |G can be considerable and,
as such, is very often likely to be approached in an iterative, incremental fagisisnch, the notion of
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Best Practice should be viewed as-poiht goals that may be approached over several iteregleases of

a given SAIF IG once it has fulfilled the minimal requirements stated in the SHALL Compliance Criteria.
iv. In contrast, SHOULD NOT statements should be considered aspects whiclyedbdirectly against

known BestPracticesor development chiacteristics that have been demonstrated to provideHass

optimal results within an organization developing and deploying a compliant SAIF IG.

V. Statements of type MAY should be considered as options for an organization which may or may not be

relevantk s ed on t he organizationédés particu
organizatiorspecific characteristics

2.1 Evolution of the SAIF CD

|l ar SAIF

The HL7 Architecture Board (ArB) recognizes that the process of developing multiple organspatific SAIF
IGs may very well uncover errors of commissioar, more likely, omissioii in the SAIF CD In addition, the ArB
recognizes that the SAIF CD may evolve, particularly in the first months of organizational implementBhisris
the primaryreason that the SAIF CD is being published as a Draft Standard for Trial Ude,ém@courage its

formal adoption and adaption in multiple organizations while simultaneously guaranteeing that a future version of

the SAIF CD may be developed basedopime ment ati on experience
changes compared to the current SAIF CD.

and may,

The ArB is committed to maintaining an open, responsive, and timely dialogue with all users of the SAAB,CD
such, the ArB encourages allganizations who either identify omissions in the SAIF CD, or alternatively, who
encounter difficulties in using the SAIF CD as the basis around which an organiaicific SAIF 1G is being

devel oped relative t o t hei,tocootacgtlzeiBzsamthai qoestidrs ansl poacernsf i ¢
may be directly addressed in a timely manner, and, if necessary, edits may be made in the SAIF CD so that it can

iteratively and incrementally evolve.
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2.2  SAIF CD Compliance Statements: Criteria for a Comgpiance SAIF

Implementation Guide

A compliant SAIF Implementation Guide Chapter
(IG)... Reference

1. CD

...SHALIdefine¢ or otherwise reference a set

of modelinglanguages/grammarthat will be

used as the basis for defining the artta

templates that populate theGQ kateroperability

Specification Template (IST)
2. CD

...SHAL linstantiate the SAIF CD language
concepts as concrete modeling
languages/grammars that are then used
define specific artifact templategSee theMAY
Compliance Statements for requirements
concerning the scope of IG
languages/grammars).

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved
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Rationale

Component specifications and their derived
Implementation instances are defined and
developed based on the content and
representation of artifact templates defined
in complian@ with the Behavioral and
Information Framework language defined ir
the SAIF CDThus, a SAIF IG explicitly
defines the set of modeling
languages/grammars that will be used to
define artifact templates that will, in turn,
be instantiated as artifact instaces which
collectively define a given component from
an interoperability perspective These
FNIAFIFOG AyaidalyOoSa
IST

The concepts and relationships in the SAIF
CD cannot be changed in a compliant SAIF
CD However, they can be &#sed or
extendedc or only utilized in partg as long
as changes do not conflict with the
definitions supplied by the SAIF CDhe
rationale for this restriction is the desire to
have a single set of conceptual languages
i.e. the languages defined bthe SAIF CRQ
that then serve as the basis for all i§pecific
modeling languages/grammars, thereby
facilitating crossenterprise/cross|G
interoperability scenarios focused on
achieving Shared Purpose.
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...SHALIbe defined in terms of modeling
languages/cammars that are semantically
consistent with the languages specified in the
SAIF CD, in particular those languages definet
the Information and Behavior Frameworks (IF
and BF) (See theMAY Compliance Statements
for requirements concerning the scopel&¥
grammars).

4. CD
...SHALLlearly and explicitly defindne scope of
coverage of the IG including the expected use
the grammars defined in the IG.

5. CD

...SHALL NOiftroduce a new foundational
abstract concept not defined in the SAIF GBxt
conflicts with a concept of relationship defined
in the SAIF CD, i.extensions of a SAIF CD
concept SHALL NOT change the fundamental
semantics of the original SAIF CD concepts or
relationships.

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved
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The purpose of the SAIF CD is to provide a
singlespecification for the reference
languages that can then subsequently be
adopted or adapted as required to meet the
requirements of a particular organization as
expressed in that organiza®iy Qa { ! L
NOTE: This Compliance Statement is mea
to clarify/generalize the statement 2 CD
which is focused solely on artifact template
definitions whereas this statement covers
GKS SYyGANB LDQ&a RST¥.

A SAIF IG has a particular scope defined to
meet the interoperability requirements for a
given organization This scope should be
clearly delineated intheorg y A T | (1 A 2
IG. The scope definition ultimately specifies
the scope of allowable Conformity
Certifications that can legitimately fall undel
the domain of the I1G.

The SAIF CD is expected to be the primary
source ofthe definitions of the semantics of
the concepts and constructs used to define
SAIF IG Crossorganizational
interoperability based on Shared Purpose
operationalized at the architectural instance
level will be facilitated if all SAIF IGs are
developed wing a single canonical
definition. (NOTE:See MAY statement
below RE the legitimate inclusion of
concepts or relationships in an IG if they do
not conflict with those in the SAIF CD.)
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...SHALL NOQise the option of choosing only a
subset of SAIF CD ampts and relationships as
a mechanism by which SAIF CD content can
replaced by nofcompliant content which takes
the place of the missing SAIF CD content not

included in the selected subset

...SHOULDe developed in such a manner as t
enable the iterative and incremental

RSOSt2LIYSyd 2F | a02)

...MAY extend an abstracBAIF Cbonceptor
construct as needed to more clearly map to a
LJ- NI A Odzf | NJ 2 ieBhéents ith - { 7
respect to interoperability specifications and
their governance Alternatively, an extension...

...MAY define new concepts or relationships
outside of the sphere of the semantics of the
SAIF CD as long as newly defined concepts ol
relationships do not conflict with concepts or
relationships defined in the SAIF CD.

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved
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As noted in 5.CD, an IG may make legitima
extensions fom SAIF CD concepts and
relationships as required to fulfill an
2NBIFYATIFGA2yQa &LISO.
and/or enterprise architecture
requirements However, a complaint IG
OFyy2i( &adzmaSi GKS {
relationships and then replace them with
the context of a given IG with concepts or
relationships that are, in fact, inconsistent
with SAIF CD concepts or relationships as
such a substitution undercuts the core valut
proposition of the SAIF CD of supplying a
common language base to enable cmes
enterprise interoperability even in those
cases where the participating organizations
have differences in their respective IGs.

IGsince definition, design, development,
and deployment such an IG represents a
considerable effort that is most often best
achieved over an extended time period
which includes an ongoing process of
utilization and pragmatic feedback

G{1 h![5¢ &ieBestPraliged &
that can be prioritized to meet the particular
needs of each organization as they develog
their respective SAIF IGs.

A certain amount of flexibility and
YI{tSIoAtAGE A& SELJ
root definitions of concepts and constructs
However, note tre preceding SHALL NOT
statement which states that although SAIF
CD concepts and constructs may be
extended, their fundamental, underlying
semantics may not be altered so as to be
incompatible with those defined in the SAIF
CD specification document.

See comments 5,6, 8.CD
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...MAY chooseto subset to only use a subset ol
the concepts and constructs of the SAIF CD a:
the foundation for a specific SAIF. IG

...SHALIexplicitly defineat least one
Governance Definition Process that describes
which stakeholders have the authority to defin:
with Pre@pts and their corresponding Roles,
Processes, and Metrics

...SHAL explicitly defineat least one
Governance Communication Process that
communicates to all stakeholders the nature o
the Definition Processes and their output,.i.e
thS G¢3I2OSNY I yOS LRAYGaA
Precepts, People, Processes, and Metrics as t
will be governed under the IG.

...SHALexplicitly defineat least one
Governance Appeal Process that allows affect
stakeholders to appeal governance decisions |
request exceptions to published preceptsd/or
their associated People, Processes, Metrics, €

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved
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10.CD

1. GF
2. GF
3. GF

A given SAIF IG is defined based on the
requirementsof an organizatiorwith

respect to its expected involvement in
various interopeability shared purpose
scenarios Considerations determining the
a02LS FyR O2ydSyid 2
languages/grammars include but not are
limited to ¢ Deployment Context,
Interoperability Type, and Integration Focus
of the various specifications ah
O2YLRySyia RS@St 2LIS
definitions.

See also comments 5,6,8.CD

Governance Framework- - - -----------------

Clear authority to make decisions is the
essence of the Governance Frameworkhe
risk of ambiguity of authority and
overlapping boundaries leading to localized
decisionmaking that introducesnconsistent
rules is one of the highest probability and
highest impact risks.

Making Decisions without communicating tc
all affected stakeholders cannot lead to
coherent action Everyone needs to know
not only what the rules are, but how to
make exceptions and how rules can be
changed.

Real pressures and constraints may make
following all of the rules all of the time
untenable Making an exception can be a
useful strategy, but also means explicitly
accepting the associated riskvhich may
need to have other mitigating strategies as
condition of exception.
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...SHAL explicitly defineat least one
Governance Vitality Process that allows the
organization to assess the cost and effectivent
of its various governance processestba
2NBIF yATFiA2yQa 2SN f

...SHALlensure that each Precept is defined in
such a manner to ensure its wétirmedness
including a clear definition of th@bjectiveof
the Precept

...SHALlensure that each Precept is defined in
such a manner to ensure its wétirmedness
including a clear definition of thRolicieswhich
the Precept must support (e.grganizational,
legal, industry, etcconstraints).

...SHALlensure that each Precept is defined in
such a manner to ensure its wétirmedness
including a clear definition of th&tandards
which the Precept must support (e.g
organizational, legal, industry, etstandards).

...SHALlensure that each Precept is defined in
such a manner to ensure its wétirmedness
including a clear definition of th@uidelinesare
recommend in support of the Precept (e.g
organizational, legal, industry, etpatterns).

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved
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GF

GF

GF

GF

GF

The application of governance without a
formal plan to assess its effectiveness
referred to as thevitality of the governance
¢ in managing risk and enabling the more
effective achievement of organizatiual
goals places the governance system itself ¢
risk in terms of its acceptance by an
organization

Inconsistently structured Precepts cannot
achieve the objective of having consistent
application across projects and across time
A clear statement of what the precept is
intending to accomplish is the cornerstone
of effective Preceptbased governance

Precepts are not deveped in isolation A
stated relationship to relevant policies can
be used to identify which precepts need to
be examined for potential change when the
policies change.

Standards ensure consistency of design,
development, deployment, support, and
evolution. An explicit relationslip to
specific standards can be used to identify
which precepts need to be examined for
potential change when standards evolve.

Guidelines express Best Practices and
identify conditions for alternative actions
Specific Guidelines may evolve over time a
Best Practicesra tested in varying
governance contexts and circumstances.
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...SHALlensure that eaclGovernance Poinis
defined in such a manner to ensure its well
formedness including a definition of theople
(Peoplein-a-Role) that are eitheaffected byor
respongble for authoring and executinghe
associated Precept.

...SHALlensure that eaclovernance Poinis
defined in such a manner to ensure its well
formedness including a definition of the
Processes thdtll under the scope of the
associated Precept either in the form of
evaluation of the compliance to the Precept or
the generation of the artifacts required by the
Precept.

...SHALlensure that eaclsovernance Poinis
defined in such a manner to ensure its well
formedness including a definition of the Metric
that will be evaluated to determine compliance
(or lack thereof) with the Precept

NOTEMetrics must include amssequences of
failure to meet specified threshold, content, et

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved

NormativeDraft Standard for Trial Use Ballot 1.

9. GF

10. GF

11. GF

People act To ensure consistency over timg
and across processes, explicit
responsibilities may be grouped into roles
All people with the same role have the sam
responsibilities People can aly act in
concert when they know what the rules are
and how their actions affect othersPeople
cannot be held accountable for actions the)
were not aware were expected to be
influenced by PreceptsA RACI chart is
often used to quantitatively clarify
discussions regarding People, their Roles,
and their respective Process connections.

NOTE: Asovernance Poirng an identified
LRAYG Ay +y 2NBFYAI
development (or other governed) process(e
at which one or more Precepts, People,
Policiesand Metrics wil be defined so as to
governthe inputs and outputs ofhat
particular point in the process.

Processes organize action®Vell-defined
processes allow people to act in noert and
appropriately apply PreceptsWhen
Precepts change, associated processes me
change and when processes are changed,
Precepts need to be evaluated for change &
well. Otherwise, Precepts may not achieve
the objectives for which they were defined

Explicit Metrics allow the evaluation of the
precept as well as assurance that the
precept is being applied appropriately
Precepts without any consequence if they
are not applied servas instruction at best
They cannot result in consistent
specifications that support interoperability.
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12. GF
XSHALL NOd@efine newPreceptswhich conflict

or contradict existing Precepts.

_ _ 13. GF
...SHALL NOdefine Preceptsthat introduce

more risk than they mitigate

14. GF
...SHOULINclude a comprehensiveisk

Assessmento define those areas of the
AYLX SYSyldAy3a 2NBFYAT
development strategy that present the highest
risks to project failure and that therefore shoul
be the initial targetof defined governance
points.

_ 15. GF
...SHOULINclude a comprehensivBtakeholder

Inventory to identify all stakeholders affected b
the Governance Framework specified for
implementation in the IG.

16. GF
...SHOULMentify the Source of Authorityfrom

which the Precept and its associated Objective
Policies, Standards, and Guidelines originate
(e.g organizational policy, legal requirements,
etc.)

17. GF
...SHOULIMentify eachGovernance Poinin an

unambigwus manner that is consistent with thu
defined scope of the IG.
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Incoherent actions result from incoherent
precepts Adding new preepts or changing
existing precepts needs to be done with a
clear understanding of the scope of impact
This is one of the major responsibilities of
the person(s) who oversee governance in a
particular organization.

Onesizefits-all Precepts may prove to be a
burden that outweighs the risk they are
expected to mitigate Clear conditions of
application permit the tradeoff of managing
risk to consider the scope of application,
schedule and cost.

Risk Assessment allows the cost/benefit
tradeoffs that are inherent in component
development to be made explicitChange
management of precepts should be
accompanied by a review of the related risk
profiles to ensure thefull set remain
coherent and consistent with the degree of
acceptable risk.

Without knowing who is impacted by
precepts, it is difficult to successful engage
with them when introducing precepts
Communication strategies may need to var
depending on the different degree of
involvement of people in defining, executing
and being impacted by prespts.

Without knowing the Sources of Authority
for Precepts, it is difficult to maintain
alignment as organizational structures
evolve Precepts without clear lines of
authority are at risk of becoming not only
obsolete, but may add unacceptable risk.

Governance Points are identified steps in
known processes and can therefore be

VI YSR Ay GFNBBYyRLEBE.
Ambiguously named and defined
Governance Points lead to incoherent,
incomplete, or inconsistent actions.
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...SHOULBXxplicitly define thePre-Conditions
necessary for assuming membership in the
designated Community or Stakeholder Role
(Personin-a-Role).

18. GF

The SAIF GF is intended to support
interoperability and consistenbehavior of
people and processesNot all people are
capable of or permitted to play all roles
Roles which require specific skills, authority
or permissions should make those
prerequisite known In addition, Precepts
focused on governing aspects of teaical
processes should specify the required inpult
that are minimally expected to allow
successful completion of the process.

...SHOULIexplicitly define thePostConditions 19.GF Roles may not be applicable all of the time
necessary for assuming membership in the Any additional conditions that must be true
designated Community or Stakeholder &ol before a role is relevant should be clearly
(Personin-a-Role). stated. In addition, conditions that apply
when a specific person leaves a role must
also be clarly stated Likewise, Precepts
focused on governing aspects of technical
processes should specify the required
outputs of the process, often in the form of
the Metrics associated with a given Precept
20. GF
...SHOUL@xplicitly define the processes Accepting a role needs to be an explicit ste|
associatedvith establishment ofCommunity in a recognized process so that authorities,
Membershipor Stakeholder Role (Persama- responsibilities and permissions have an
Role) explicit start date/time to be appropiately
accounted for.
21. GF
...SHOULxplicitly define the processes Relinquishinga role needs to be an explicit
associated wittiermination of Community step in a recognized process so that
Membershipor Stakeholder Role (Persama- authorities, responsibilities and pemissions
Role) have an explicit endlate/time to be
appropriately accounted for.
22. GF
...SHOULIxplicitly define thePermissions Role names may serve as mnemonics for
associated with each Perséma-Role associate( ready recognition, but an inventory of
with a given Precept. expected actions may be necessary to
unambiguously define the scope of a role
This is especially true when similarly namec
roles are defined by different organizations
The extra effort to explicitly define named
roles in terms of their actions will pay off in
terms of managing risks across boundaries
and over time.
HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved Page25
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...SHOULIBXxplicitly define theProhibitions
associated with each Perséma-Role associate(
with a given Precept.

...SHOULIBxpicitly define theAccountabilities
associated with each Persama-Role associate(
with a given Precept.

...SHOULdefine the allowabldelegationsfor
each defined Perseim-a-Role, i.e whether the
role can delegate authority tanother person or
role which is then allowed to be held responsik
F2NJ I OO02YLX AaKAYy3a (K¢
tasks, required deliverables, etc.

...MAYadd adlitional governance concepts or

constructs as needed to operationalize a giver
2NBI yATIFGA2yQa (SOKy
the additional concepts and constructs do not

alter or replace the semantics of the concepts
and constructs defined in the SAIF.CD

...SHALMefine one or more modeling
languages/ grammars to be utilized in express
¢ at the Conceptual, Logical, andglementable
levelsc the behavioral semantic®f
components involved in Shared Purpose
scenarios
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23. GF

24. GF

25. GF

26. GF

1. BF

See comments 22.GF

See comments 22.GF

Some roles may become a bottleneck in a
process unless more people can carry out
the expected actions Distribution of
governance processes may require
delegation of authority. Effective
accountability requires explicitly identified
delegations, since delegating does not
absolve the delegator of all responsibility fo
the delegated actions.

Aligning existing processes and precepts tc
become compliant with the SAIG CD may b
eased if familiar terms are explicitly mappec
to SAIF CD Governance termilore refined
concepts that apply only in some conditions
are often useful in a local conte, but

should always be related to the parent
concept to support communication across
boundaries.

BehavioralFramework --------------------

The SAIF CD does not fully specify
operational modeling languages/grammars,
instead only supply the foundation
semantics of what is needed kan
operationalizable 1G It is therefore the task
of SAIF IG developers to concretely
instantiate the concepts and relationships
defined in the SAIF CD as modeling
languages/grammars in a given SAIF 1G.
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...SHALlensure that the modeling
languages/grammars defined tepresent
behavioral semanticslo not contain concepts o
relationships that conflict with the concepts or
relationships defined in the Behavioral
Framework chapter of the SAIF CD.

...SHALlensure that its modeling
languages/grenmars explicitly utilize the
semantics of the following SAIF CDd@kned
concepts (i.e terms may be aliased by
semantics must be used as define@pecifically,
an IG must utilize and may not changethe
semantics of the tern®bjectas defined inhe
SAIF CD.

...SHALlensure that its modeling
languages/grammars explicitly utilize the
semantics of the following SAIF CDdgFkned
concepts (i.e terms may be aliased by
semantics must be used as define@®pecifically,
an |G must utilize and may not change the
sematrics of the termRoleas defined in the SAI
CD.

...SHALlensure that its modeling
languages/grammars explicitly utilize the
semantics of the following SAIF CDd@kned
concepts (i.e terms may be aliased by
semantics must be used aefined) Specifically,
an 1G must utilize and may not changethe
semantics of the ternderviceas defined in the
SAIF CD.

...SHALlensure that its modeling
languages/grammars explicitly utilize the
semantics of the following SACD BHefined
concepts (i.e terms may be aliased by
semantics must be used as define@pecifically,
an 1G must utilize and may not changethe
semantics of the tern®perationas defined in
the SAIF CD.

The IG grammars may not have concepts
that are overlapping, but diffeent than, the
concepts in the CD BR hey may have the
same concepts with equal or aliased
terminology, or they may have additional
concepts that do not conflict or overlap with
SAIF CD behavioral semantics

The following five concepts are fundamente
to any description of semantics of behavior
Note that nonservice oriented paradigms
must still have a corresponding concept to
that of service, as defined in BF, even if it is
aliased.

See comment 3.BF

See comment 3.BF

See comment 3.BF
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7. BF
...SHALlensure thattis modeling

languages/grammars explicitly utilize the
semantics of the following SAIF CDdgFkned
concepts (i.e terms may be aliased by
semantics must be used as define@pecifically,
an IG must utilize and may not change the
semantics of the tan Interaction as defined in
the SAIF CD.

...SHOULI@nsure that its modeling
languages/grammars explicitly utilize the SAIF
CD BFeefined conceptContract.

...SHOULI@nsure that its modeling
languages/grammars explicitly utilize the SAIF
CD BFdefined conceptnterface.

10. BF
...SHOULI@nsure that its modeling

languages/grammars explicitly utilize the SAIF
CD BFeefined concepProcess.

_ _ 11.BF
...SHOULI@nsure that its modeling

languages/grammars explicitly utilize the SAIF
CD Bfdefined conept Pre-Condition.

_ _ 12. BF
...SHOULI@nsure that its modeling

languages/grammars explicitly utilize the SAIF
CD BFeefined concepPostConditions.

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved
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See comment 3.BF

Contract is a very helpful construct that put:
together multiple roles andheir services,
highly recommended but not absolutely
necessary for an enterprise

Many services might expose multiple
interfaces, but this level of complexity might
not be necessary for certain enterprises
However, the concept of interface as the
externally-available description of a
O2YLRYSyiQa AyF2NXI
behavior remains a valuable Best Practice
concept for defining crosdoundary shared
purpose scenarios even if it is only utilized :
the Conceptual and/or Logical level.

Process; Required in order to define
sequencing and orchestration of multiple
operations However, simple services and
operations can be described by an
enterprise without defining processes

Component Preand Postconditions, as well
as Exceptions and Signatures provide critic
detail that helps formally describe how
components may interact in various cross
boundary, shared purpose interoperability
scenarios and are vahble regardless of
implementation technologies or
architectural paradigms.

See comment 11.BF
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...SHOULIBnNsure that its modeling
languages/grammars explicitly utilize the SAIF
CD BFeefined concepExceptionCondition.

...SHOULI@nsure that its modeling
languages/grammars explicitly utilize the SAIF
CD BFefined concepSignature.

...SHOUD include or define a graphical or othe
suitable notation for quantitatively defining
workflow.

SHOUL@nsure that its modeling
languages/grammars for describing behaviora
semantics gplicitly define how static
OAYT2NXNI GAZ2YLFEO0O &ASYLly
Information Framework (IF) chapter are bound
to/interact with the behavioral semantics
RSTAYSR Ay (KS LDQa

...MAYinclude the following BF concepts in its
modeling languages:
Community
Policy
Permission
Prohibition
Obligation
Flow Element
Event

Activity
Sequence Flow
Gateway

=4 =8 =8 -8 -8 8 8 9 -9 -9

13. BF

14. BF

15. BF

16. BF

17. BF

See comment 11.BF

See comment 11.BF

This is necessary in order to fully realize the
value of processes

This is the necessary glue that brings
together the statc and dynamic content |G
grammars must explicitly state how the
information is to be bound to the
interactions

These concepts are helpful for specific
situations, but not all enterprises need this
level of detail

-------------------- Information Framework --------------------

...SHALMefine one or more modeling
languages/ grammars to be utilized in express
¢ at the Conceptual, Logical, and Implementab
levelsc the informational semanticsof
components involved in Shared Purpose
scenarios

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved
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1. IF

The SAIF CD does not fully specify
operational modeling languagegframmars;
instead only supply the foundation
semanics of what is needed bgn
operationalizable IG It is therefore the task
of SAIF IG developers to concretely
instantiate the concepts and relationships
defined in the SAIF CD as modeling
languages/grammars in a given SAIF 1G.
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...SHALlensure that the mdeling
languages/grammars defined to represent
informational semanticsdo not contain
concepts or relationships that conflict with the
concepts or relationships defined in the
Information Framework chapter of the SAIF CI

3. IF
...HALLinclude or reference a conceptual,
logical and physical information model in the I¢
_ 4. IF
-..SHALLimplement the ISO healthcare data
typest 2 Ndtha&-2 YyNB € NBLINB A S
complex constructs for all IGs developed fo
application in a healthcare context.
5. IF

...SHAL Lreference the terminology code systen
bindings for each coded attribute defined in tht
IG by an OID that can be resolved from a cent
OID registry.

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved
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The IG grammars may not havercepts
that are overlapping, but different than, the
concepts in the CD BR hey may have the
same concepts with equal or aliased
terminology, or they may have additional
concepts that do not conflict or overlap with
SAIF CD informational semantics

The IG should be understandable from all
reader perspectives This enables review by
domain experts to ensure that all business
requirements are taken into accourby the
IG and by those technical architects that
must translate these business concepts intc
an implementable perspective

Any healthcare information model must be
able to fully express the information
requirements that allow interoperability
across a wide range of healthcare
applications The ISO healthcare data types
act as the refeence point for the carriage of
the data elements important in healthcare
and can be constrained by flavors to meet
local requirements while preserving the
needed attributes to satisfy a broader range
of stakeholders.

NOTE: This requirement may be chanded
an equivalent domairspecific set of comple;
data types when the SAIF CD is used to
RS@St2L) {!LC LDQa A:
healthcare The important aspect of this
requirement is the essential commitment to
- aAy3atS 02YY2y RI G
theg ANBE F2NJ adz00Saat¥
shared purpose scenario.

All terminology bindinggo coded attributes
need to be resolvable by all trading partner:
and to do this, code systems must be
unambiguously defined.
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...SHALIlinclude a mechanism to identify
valueSet versions and identifiers in the 1G.

...SHALL NOdhange the definitiorof any of the
concepts in the Information Bmework chapter
of the SAIF CD.

...SHOUL ave the logical model defad in the
IG derived and traceable to a formal reference
information model.

...SHALlensure that the definition of each
FNOGAFEFEOG GSYLXIFGS NBA1
includes expliciConformity Statements; as
defined in the SAIF CD ECCF chaplsrwhich
artifact template instances can be evatad to
determine the correctness and completeness ¢
the instance.

...SHALlensure that the relationships between
FNLAFFOG GSYLX FdSa RS
related according to the semantics of the Term
of Art defined in the SAIF CBpecifically, the
semantics of the ternCompliancemust be fully
respected and implemented.
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1. ECCF

2. ECCF

The only means for implementing
longitudinal analysis of a dataset in a
statistically valid way where coded element
are used is to be able to resolve a coded
member of a valueSet to a specific valueSe
definition.

Any change in the definition of concepts in
any of the chapters will lead to confusion in
adoption of other concepts both in the IF
chapter and other chapters that depend on
the IF.

To allow reproducible models that aid in the
achievements of interoperability, all logical
models should derive from a top level
reference model where one exists in the
domain.

Enterprise Consistency and Conformiyamework --------------------

The ECCF defines the concepts that allow
various relationships between instances of
artifact templates managed including the
correctness and completeness of a given
artifact instancescontent and
representation In order for artifact
instances to be effectively and efficiently
governed, each artifact template must be
clearly defined to ensure that both
conformance (implementation) and
compliance (other artifact template
instances) tahe source artifact instance car
be quantitatively assessed.

The primary responsibility of a canonical
definition is to provide the definition of the
Gdzy A@SNBRS¢ AYy BKAOK
that canon can be effectively shared,
compared,etc. As such, the ECCF defines
the canon of Terms of Art required to
discuss the various relationships between
and among multiple artifact instances both
within and between component
specifications
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3. ECCF
...SHALlensure that the relationships between See comment 2.ECCF

artifaOl GSYLJX | 1S4 RSTFAY!
related according to the semantics of the Term
of Art defined in the SAIF CBpecifically, the
semantics of the ternConformancamust be
fully respected and implemented.

4. ECE
...SHALlensure hat the relationships between See comment 2.ECCF

I NOAFEOG GSYLX FGSa RS
related according to the semantics of the Term
of Art defined in the SAIF CBpecifically, the
semantics of the tern€orrespondencenust be
fully respected and implemented.

5. ECCF
...SHALlensure that the relationships between See comment 2.ECCF

FNGAFFOG GSYLX FdSa R
related according to the semantics of the Term
of Art defined in the SAIF CBpecifically, the
semantics of the ternCompatibility must ke
fully respected and implemented.

6. ECCF
...SHALlensure that the relationships between See comment 2.ECCF

FNGAFEFOG GSYLXFGiSa RS
related according to the semantics of the Term
of Art defined in the SAIF CBpecifically, the
semantics of the termLocalizationmust be fully
respected and implemented.

7. ECCF
...SHALlensure that the relationships between See comment 2.ECCF

FNLGAFFOG GSYLX FdSa RE
related according to the semantics of the Term
of Art defined inthe SAIF CDSpecifically, the
semantics of the ternTraceabilitymust be fully
respected and implemented.

1 Provenance

8. ECCF
...SHALlensure that the relationships between See comment 2.ECCF

F NGAFEFEOG GSYLXFdSa RS
related accordingo the semantics of the Terms
of Art defined in the SAIF CBpecifically, the
semantics of the ternProvenancamust be fully
respected and implemented.
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...SHALL NGOdhange the semantics of any of tt
navigational terms definedhithe SAIF CD.

...SHALefine at least onelG-specific
Interoperability Specification Template (IST)
which constrains and/or explicitly clarifies and
instantiates the Behavioral, Informational, and
Governance rmdelinglanguagedefined in the
SAIF CD as-Kpecific modelinggrammars

...SHALMefine is IST to contain exactly five
columns and three rows arrangeual the order
specified in the SAIF CD.

..SHALEend dzZNB G KIF G G4KS &8s
columns are the same as the semantics define
for the samenamed column in the SAF CD.

LSHALSy adzNE (KFd GKS a
rows are associated with organizatispecific
roles in the @erall component development
process as defined in the SAIFV@ the SAIF
CD concept of Perspectives.

...SHALlensure that its IST specifies both the
contentand therepresentationof each artifact
template that it defines usinghe IGspecific
Y2RStAy3 3N YYIl NAR &LX
FR2LIGAZ2YKFRILIGAZ2Y 2F
and Information languages.
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9. ECCF

ISM

ISM

ISM

ISM

ISM

Consistent definitions of the various terms
that allow predictable descriptions of and
navigation between the various artifact
GSYLX GSa GKFG O2f
is a critical success factor for any |G that is
considered corpliant with the SAIF CD.

Interoperability Specification Matrix - -------------------
1.

¢KS L{¢ Aa (KS AdsKidem
SAIF Clzompliant must define at least one
IST.

In order for component specifications to be
effectively and efficiently compared
between Shared Purpose stakeholders, the
lingua francaof the comparison must be
standardized to a certain degre€This
standardizaton is, in part, accomplished by
having component specifications be definec
using a standard template, i.ethe IST,
whose columns and rows have clearly
specified definitions derived from ODP
(columns) and software engineering proces
(rows).

See comment 2.ISM

See comment 2.ISM

A given artifact template must clearly define
both the content and representation of the
artifacts for which it is providinghe
template in order for template instances to
be effectively and efficiently governed.
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ISM
...SHALEnNnsure thateach artifact templatethat

Ad RSTAYSR Ay ailés one D
well-formed (i.e Boolean testable)
ConformanceStatement

7. ISM
...SHALL NGdhange the order of the columns

or the rows in its IST relative to how they are
defined in the SAIF CD.

8. ISM
...SHALL NQdhange the semantics or scope o

the columns or rows in the IST as they are
definedin the SAIF CD.

A . L . 9. ISM
.SHALLNOVB RSTAY S UKS as
rows to align with software engineering artifaci
(egiKS habQa ab5! &aSvyl:»

10. ISM

...SHOULI@nsure that the placement of artifact
templates withn IST cells is consistent for all
artifact template defined by the IG.
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CGonformanceof a given implementation to a
given specification is assessed by
guantitatively evaluatingc through
automated, semiautomated, or human
basedc the veracity of each Conformance
Assertion provided by the implementation
As such, a given Conformae Assertion
should be pairwise linked to Conformance
Statements defined as part of the content o
a given artifact instance NOTE
Conformance Statements do NOT have to |
testable via automated meansThey do,
however, need to be verifiable as TRWGE
FALSE without significant intesater
differences in results, i.ehigh inter-rater
reliability.

The SAIF CD provides thegua francafor
discussing both intraand inter-
organizational components from an
interoperability perspective In that

context, the IST the framework for collectin
component specification artifacts Changing
the semantics or order of the columns or
rows ofl  LJ- NI A Odzf + NJ LDQ
undercut the effectiveness and efficiency of
crosscomponent comparisons or scenaro
based interoperability discussions.

See comment 7.ISM

See comment 7.ISM

Consistency is far more important than
particular IST cell locations.
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...SHOULIprovide a clear mapping of all IG

terms which are renamed or otherwise aliased

from SAIF CD terms.

...SHOUL [efine at least oneartifact template
for each of the 15 IST cells

...MAYrename the individual columns and/or
rows in its IST
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11. ISM

12.ISM

13. ISM

The use of SAIF @oampliant SAIF I1Gs
facilitate crossorganizational, component
based discussions focused on Shared
Purpose scenarios and their objectives
based on thdingua francaof the SAIF CD
As such, organizational aliases of SAIF CD
concepts vithin the scope of a given
2NBFYATIFGA2yQa {!LC
explicated in a map for consumption by
stakeholders using other SAIF IGs.

Best Practice dictates that@ O 2 Y LJ S
IG should have at least one artifact templats
F2NJ SIFOK 2F (KS . lmpay
be the case that certain artifact templates
will be defined later in the life cycle of the
LDQ&d RS@St2LISyid ol
organizational maturiy of the organization
developing the IG, e.gimplementable
artifact templates may be the easiest to
define initially followed by Conceptual and
finally followed by Logical as the
2NHI yAT I GA2YyY SYOoNI O
architectural procedures and practices
NOTE:! 3JIABSYy O02YLRYSYy
specification need not necessarily be
defined via a single Interoperability
Specification Instance (ISI) and its defined
artifacts, i.e it is expected that solutions
will often be defined through a collection of
L { La@RioEwhigh is conformant (since
artifacts are implementations of templates)
with the artifact template definition
specified in the ISTThis is the reason that
an ISG needs to define at least one artifact
template per cell for the 15 IST cells.

Organizations may choose to use
G2NBI yANKRSYRYEE VYI Y,
conventions/aliases for SAIF CD terms
However, as noted above, aliases are not
allowed to change the semantics of the
aliased terms
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...MAYplace specific artifact templates in more
than one cell as long as the semantics of the ¢
at least partially contain the semantics of the
artifact template itself.

529
530

14.I1SM

Because the columns of the IST are not
strictly orthogonal, it is possibldor that the
semantics defined in a single artifact
template may fall under more than one
O2f dzYy Qa & .Sav AcyivityAdigiam
may contain both Informational and
Computational semantics and/or may be
relevant at both the Conceptual and Logica
Perspectives.
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531 3 GovernanceFramework

532 3.1 Purpose

533  Thepurpose of the GovernanEeamework (GF) is to provide a language and set of constaratgdividual

534  organizationgo define explicit sets of terms and procesbasmakethe ofteni mp | i cit Arul es of t he
535 and thereby ensure a comnione. shared understanding between the varimrganizationghat are focused on

536  achieving a giveipintly negotiatel shared purposeSpecifically, this is meant in the context of realizing such

537  shared purpose in a technical solution that requires a specified type of interoperability (seb: Higiemmperability

538  TypesversusDeployment Contet In addition, the language of the GF enaldgganizatiorspecific governance

539 activitiesto befocused on known developmeceycle risksthereby maximizing the effectiveness and efficiency of

540 resources expended in theame of governance.

541 3.1.1 Governance Management, and Methodology

542  Governancés notequivalent to either management or methodold@sther, it is both influenced by and related to
543  both concepts Following is a brief list of some of the differences between these three interrelated c87¢&)5ts
544

545 w Governancesstablishes rules that control decisioaking.

546 w Methodologyestablghes processéisat complywith governance rules and may introduce additional rules.
547 w Managemeninakes decisions according to governance rules.

548

549 w Governanceloes not dictate when or how to make a denislt determines who shoulthake the decision
550 and establishes limits for that person or group.

551 w Methodologyestablishes processtmt carry out specific types of decision thdhere to governance rules.
552 w Managemenis responsibléor day-to-day operationsnd for ensuring that decisions matthere to

553 governance and methodologyles.

554

555 w Governancesannot replace management or methodalogy can it compensate for pananagement or
556 poor (or inappropriate) methodology.

557 w Poorly defined and executedethodologycan jeopardize the business goals associaitdgovernance.
558 w Poormanagementan undermina governance system and a methodokgy will jeopardize associated
559 business goals.

560 w Neither management nor methodolagn replace governance, nor compensate for goggrnance.

561 Governancéesthe ef ore best seen as a fimetad process which desc
562 maki ngo .atradighrtexed a weltlefined governance system is characterized as h&¥f§™

563 1 identifiedconstraintsand control guidelinesn maragement decisions
564 91 definedthe responsibility for and authority to make various decisions
565 1 enumeratedhe consequences of neompliance to governance metrics

566 T h o ma s redemt bodk summarizes governance as follows:

567 A A good system o fmeghers ef amosganzaionitary qutsrespohsibilitiess imanner

568 supportive of the or gani litm@aitigatesccobfict bicleasly defieisgresmpmsibilites and vi ¢
569 and assignments of authority, and further reduces ambigugytioylating constraints and parameters in practical

570 forms (such as rules and decisgridelines) It also helps balance tactical and strategic goals by expressing the

571 intents and purposes of its ruléEhomas Erl, 201D
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572

573
574
575
576
577
578
579
580

581
582
583
584
585
586
587
588
589
590
501
592
593

594
595
596
597
598
599
600

3.1.2 Shared Purpose

As stated above, the GF provides a | anguage that can
associated processes i ncl udi ng t he cs eoleg etdtisimpatant to rfota that the language of i

the GF isnot specific to either the governance of people, organizations, enterprises, etc., or the governance of
technology components, i.& applies equally well in both setting$ his fedure is of essential importance since, in

fact, the governance that occurs at a computational interface via constructs suetoasipians post conditions,
contractsroles, accountabilities, etés, in fact,a technical realization of an agreement between two or more
participating parties to achieveshared purposeln order to be successful, such an agreement must clearly define
responsibilities, expectations, and response tepasformance, the basic content of a contract

Although governance is an important construct within a single department/organization/enterprise, it becomes a
critical success factor when more than one independent &mtitywhen the entitie seeking to achieve a given
shared purposeome from different governance spher@fie SAIF-CD assumes that execution context to achieve
the shared purpose will be realized through a collection of technblaggd omponents, thexplicit detailsof

which can be expressed in artifacts defibg&AIF Implementation Guidassing the languages of the Behavioral,
Information, and Enterprise Csistencyand Caformity Frameworks defined in tfeAIF-CD. The details of the
shared purpose are not critical to the use of the language of the .Gdgvernance is needed because the shared
purpose of the community is to achieve objectives that canrexttbeved by participants acting autonomously

Thus, the shared purpose could be setting or refining international standards, collaborating to deliver healthcare
services, developing technical components to enable system interoperability in order iofsiraegionor

coordinate component behaviors in the context of healthcare gelhealth program evaluation, research, quality
assurance, research or clinical trial needs, regulagmyrtingobligations etc In the context ofechnical
interoperability and shared purposell-definedgovernance is a Critical Success Factor.

Finally, it should be noted t hat. Indaotviterearamumerous s not a
dimensions hat govern the decisions that wil!/l ulti mately
AHow should it be governed??o0 I n response to the fir
appliedto mitigate risk With respect to the second question, two of the most important dimensions that determine

Ahow much governanceo a particular negotiated instan

succeed are Interoperabilifype and Deployment Contex{See Appendix for detaileddiscussion of the
relationship between these two constructs.)
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Enterprise /
Global
Community

Figure 5above depicts the amount and type of governance required for a given shared iptepmserability
scenario depends on multiple factors, two of the most important being the Deployment Godhtiet
InteroperabilityTypethat contextualizes a particular shared purpose scenarios.

In summary, the parties participating in a shared purposeario realized thugh technical component
interoperability do not need to agree to be governed by the same set of rules for all aspects of their respective
operation Those rules affecting their participation in shared activiteesdto be explicitly déined and negotiated
through a GFbased mechanisniThe establishment of sharades is intended to reducisks whenworking across
boundaries v a |
engag ment o

of potenti al

January, 2012
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3.2 GF Concept Map

The core conceptnd relationships of the GF languge are pictured in the Concept Map and defined in the following

section @A GF Nloetremsi nofp aArtti.coul ar
GF languagé is colored yellow to indicate that it is anganizationspecificconstuct that as explained earlier in
this document is expressed through an organizatgpecific instance of the GF language, itgs expressed in an
organizatiorspecificGF grammar

Management influences

i influences

is a Critical Success
Factor —p| Shared Purpose

in achieving
/ is used to specify Conformity
is a specific the details of ——| Assessment
T;uences 4— type of Language
Er o Methodology / Art\fact is used Consistency
Process s i t
influences © d Con5|stency < to specify —| ASSessmen -
e Assessment details of Language \nciudes
Communication
Process is defmed

to describe
o
GF language + Ry ECCF
/// S Language
Pmcess \
Revitalization
Process

Artifact
Conformity
Assessment

influences
) g
influences

maintained via

defines a general framework as

/ / “-—b
People
l (Roles)

Metrlcs

Terms of the Art

Processes Im:eroperabll ity

specify
C
w“_// \A ommumty Accountabnity
[Standards] (Pallmes] ﬁ Responsnbnluty
Jurlsdlctlon

Authorlty
Figure 6 GovernanceFramework Concept Map

3.2.1 GF Terms of Art

tcleat i dsleprésten nixtikepde ofo f

The following terms are used in defining precepts and their relationshgagh other The source of these concepts

is generally theNTERNATIONAL STANDARD ISO/IEC 15414 FTRECOMMENDATION .914Information
technologyi Open distributed processirigReference modélEnterprise languagélSO RM-ODP). The concepts
are paraphrased here to be more busiremder friendly and to permit this chapter to be read albonsome cases,
concepts are from other named sourdesaddition, some concepts are paraphrased to add clarityior
framework

Not Severalcofceptes in ther &6Fsi mhbaangennmewpaeasd gby ot he
Framewo (BF)essentially identical semantics for a giyv
BF, the BF syreadnym itdhhendF tArmésecdpfi mapi showing the
GF and BF terms can be found at the end of this secti

iigov

Behavi or

3.2.1.1 Interoperability

Interoperabilityis the capability of a set of g&s to work in concert to achieve a shared purpéséhe context of
theSAIF-CD, it is assumed that at | east part of the

Interoperability among parties with differentigdictions requires a clarification of all boundaries and the means to

communicate across them, such that informatia originates in one party is able to be understood consistently by
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another The IEEE definition states that intgrerability is the ability of systems to exchange information and use

the information exchangedow information is used in the receiving system depends on the intent of the exchange
Syntactic interoperability refers to the capability to reliably sertiraceive informationSemantic interoperability
refers to the ability to process the information received with the same understanding of the meaning of the
information as the originating system and to use the information received appropiily &le to have

effective computable interpretation of received information requires a significantly greater codification of meaning
than to just reliably display information for a human to interpret.

If informationis not commonly understa by the human parties in a collaborating community, the capability of
systems being used to support such collaboration will be unable to computation#tigingermationsafely and
effectively. Since health information is exchanged and subsequestly 1o directly or indirectly influence the care
of people, misuse of information poses a significant risk that must be mitigated.

3.2.1.2 Risk

Risks are adverse outcomes of deliberate acts or external events that are considered of sufficieatdepact t
actively managedTypes of risks may range from not achieving the shared pugmukebjectives, to more

profound outcomes such as risking patient safety or violating privacy convertilamagingrisk become

conscious mitigabn strategies to minimize the probability of the risk event occurring or to reduce the impact if the
risk does occurln any shared purpose scenario, working collaboratively across boundaries increases the potential
of risks as well as opportunities forutual benefits A Risk Profile is he set of organizatiespecificor community
specificrisks which have been identified, categorizaddassessed with respect to their Likelihood and Impact to

the organization and/or specific developmerdjectsi as that profile is viewed from the perspective of shared
purpose.

3.2.1.3 Community

[ISO ODP 1074&3] definescommunityasa configuration of objects formed to meet an objectiVée objective is
expressed in a contraethich stateshow objective can be met by defining roles and interactions required,
assignments of objects to the roles, and poligeeerning the collective behavior.

A community is a set of parties collaborating to achieve a diargpose The scope of the community could be
across disciplines or departments within a single organization; across organizations within a single geographical
area; across geographies that are regulated by diffegistationwithin a single country; or across the world

A federationis a community of collaborating parties with different jurisdictions that cooperate by agreement to meet
shared objectivesThe key definitional characteristic of a federated community issthvat decisions must be made
explicitly in concert, rather than being made autonomously by participating pate@smunal decisions may be

made by a central authority made up of members with delegated authority from their respectiveiagigs not

all decisions need to be made commundllyt, a clear distinction of which decisions must be made centrally and
which may be made locallyeeds to bexplicit, especiallythose affecting the shared purpose

3.2.1.4 Party

Party: fiA party is an enterprise object modeling a natural person or any other entity considered to have some of the
rights, powers and duties of a natural per¢dyndaleBiscoe, Nov 20023

A party is a particular identifiable indtlual or organization thas expected to participate one or more

communities A party may be described by its identity or by its general.typefining participating parties by type
requires a mechanism for identifiable partieshing to participate to be able to express interest and be accepted by
the interoperability community, either by consensus, or by meeting preset criteria.

Parties play more than one role and a single role can be played by more than onegstidipation in a

community occurs via roles that specify the expected collaborating beh&varty can participate in multiple
communitiesat the same time, taking on different roles in each community.
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680 3.2.1.5 Jurisdiction

681  Jurisdction is the delineation of the boundary conditions of the scope of authority of a pagyboundary is

682  determined by a geographical area and a subject matter or policy $tanpies have jurisdiction within a particular
683  scope of authority which maye delegated from another party with a higher authofitye relationships between
684 jurisdictions may be implicit or may be codified in regulations or poliéy interoperéing community has a

685 jurisdiction of its own that is specified by contra¢tthe agreeing participants.

686 3.2.1.6 Contract

687 A contractis a formal agreement among parties to behave in accordance with the politi®cessesccepted by
688 the community in whichhey participate The contract clarifies theoles, responsibilities and policies required to act
689 in concert to meet the shared objectivAsspecialized community of parties may be formed to control the

690 establishment and evolution of the contraartcipants of a federated community represented by the controlling
691 community agree to the contract by actively participatifibe very nature of interoperability ¢®llaboration

692 among parties who give up some autonomy of decision making within the scaqté/itiesneeded to achieve the
693  shared purposédut retain autonomy in other aspects of their endeavor.

694  3.2.1.7 Authority

695  Authority is the ability of a party to act autonomously many circumstancesuthority to act has been delegated
696  according to particular policiesThe party with the higher authority is a principal and the delegated party is an
697 agent Delegated authority from the principal party to the agent usually involvespactation to be held

698  accountable for the decisions and actions talkdartomated systems typically act as agents of responsites
699 and carry out predetermined behaviors under specified conditions.

700 3.2.1.8 Accountability

701  Accountability is theobligation to take responsibilifpr actions ando demonstratéhatactionsare completed

702  satisfactorily The responsiblearty agrees to perform certain actions or to produce certain deliverables

703  Accountability means that some mechanism must exist for showing that accepted responsibilities are carried out and
704  to what extent they are successfiletrics or reporting mechanisms may become elements of interoperatadmsy

705 demonstrating the sharebjectives have been satisfied

706 3.2.1.9 Role

707  Avrole is a collector fothe behavior of a party needed to carry out its responsibilities according to a community
708  contract A specific name is given tie explicit set ofrespnsibilities that identifies the competence of an

709 organization, a person or an automated component acting as antagentorm specified actiong he set of

710 responsibilities may include actions that have been delegated from a higher auBehidyia is further refined

711  into specific actions that may become operatiaren automated system.

712  3.2.1.10Responsibility

713  Responsibilities are explicit behaviors or actions associated with a communitRedponsibility foracting is
714  stated as a permissigyou may act), an obligation (you must act), or sometimes as a {iahifyou must not act),
715 includingthe conditions under which each action is valid.

716  While a party in a particular role is expectedecompetent to perform all specified actions or behaviors, some

717  actions may have resource availability or othernpuisite conditions tbe metbefore theycanbe performed The

718 measure of a roleds ability darde Ehedmountofactiondseitadresoucael t o b e
719 availability is capacity Resources can include space, equipment, supplies, specific informasionply time

720 availlability of a party in a particular role.

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved Paged?

NormativeDraft Standard for Trial Use Ballot 1. January, 2012



721 3.2.1.11Provenance

722  Provenance is a term borrowed from the antiques industmgferredto the documentation of what ownership a

723  particular antique item has had over tinte the SAIF context, provenance refers to the documentation that

724  identifies the jurisdiction of theosirce ofeachconformance statement (or the artifact containing a group of them) in
725 a speci ficat i on prigihatiom as dochnzehted sdtpments o enpléntestable specifications for

726  technical componentsThe history may be included withaspecification or by reference to an external artifact.

727  Provenance may also refer to the auditable history of the context of inforrttatariginates in one system and is
728 used in another, including any transformations that occagaloe way The term Provenance may also be used for
729  other metrics to identify expected recording of actions taken for accountability purposes.

730 3.2.2 GovernancelLanguage

731 The Governance Framewddnguagas made up of four interdependent cepts which taken togethatefine

732  what the rules are, who makes the rules, what procasseseded to implement the rules and how the rules are
733  measured or enforced he following structure is based on that recommdraletheb o 0 ¥OA@overnance:

734  Governing Shared Services @nemise and In the Clouay Thomas Erl, Robert Laird and Robert Schneider.

735  Governanceystem design must consider all four togeth®&tabular structure is a convenient tempjatithough
736  actual documentation styles can vary considerably, as long as the specific careépised.

Frecepts People Frocesses Metrics

737
738 Figure 7 Governancedesign documentation templateéfrom Erl et al, 2011)

739  3.2.2.1 Precepts

740 A precepts an authoritative rule of actiorPrecepts are the essence of governance because they determine who has
741  authority to make decisionsstablish constraints for thodecisions, and prescribertsguences for non
742  compliance.

743  Precepts codify dedimn making rules usin§ o u r -difiengione or Acharacteristics descri

744  Objectives whichbroadly define a precept aedtablistits overarching reponsibility, authorityand goals

745 1 Policies whichdefine specific aspects of a precept and establish decising constraints antbnsequences
746 in terms of permissions, prohibitionsbligationsor authorizations

747 { Standards whichspecify the mandatory formats, technologies, processtions, and metridbat people are
748 required to use and carry out in order to implement one or more policies

749 f Guidelines whichare noamandatory recommendations and best practices
750 3.2.2.2 Processes

751 A processs a collection of steps taking place in a prescribed manner and leading to an abjestiep may be
752  associated with multipleoles Every step shall have one or more actors.

753 Itis important to make distinction between governance processes othettypes of processessovernance
754  processes provide a meanscontrol decisions, enforce pailts andtake corrective action in support of the
755  governance systenGovernance processes are further elaborated in the section below.

756  Other processesuch as thosemployed to carry ouhe intended purposean be havily influenced by governance
757  precepts, but are not specifically processes that are directly related to carryinggmueirance systenThe BF

758  may be used to specify these additional procesbeshnically, any process is considered a managemewitygct
759  but agovernance system is dependent on governance processes to ensure complianqe edépiss
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A communityis likely to use a variety of procesdessupport its preceptsSome may bautomated, while others
require human ébrt. Automated processes can help coordinate t@slch as steps required to collect data for
approvals), but can still rely on people to makeortant decisions (such as making the actual approvals based on
the presented data).

3.2.2.3 People (Roles)

People (and groups of people) make decisioraecordancevith and within the constrainipulatal by

governance precept§or a governancgystem to be successful, people murslerstand the intents and purposes of
the precepts and thegyust understand and accept thsponsibilities and authorities established by the precepts
Governancaystems are therefoodten closely asociated with aimcentive systemThis allows thecommunityto
foster a culture that supgsrand rewards good behavior, while also deterring and punigborgoehavior.

When exploring the involvement of people in relation to governance systems, it is figtlessary to identify the
role or rdes they assumeCommunityroles position people (angroups) in relation to governance models and
further affect the relevance of precept compliasce enforcement.

There are two ways that people can relate to precepts and protiesgesn help author threceptsand processes
and they can be dictatéd by their application Opportunity for those affected by the precepts to provide feedback
to the authors is recommended.

Other entities can take on roles in specifications involvinggmrernance processésit only people can
participate in governing processes.

3.2.2.4 Metrics
Metricsprovide informatiorthat can be used to measure and verify compliance with precepts.

The use of metrics increases visibility into thiegress and effectiveness of the governayséem By analyzing
metrics, wecangain insight into the efficacy of governance rukesd we carfurther discover whether particular
policiesor processeare too onerous amreasonableMetrics also measure trends, such as the number of violations
and requests for waiverg\ largenumber of waiver requests may indicate that a policy might not be appropriate or
effective.

The ECCF describes specific types of metrics asocorance statements that are used to determine whether
technology components can be certified to fulfill the behaviors specified.

3.2.3 GovernanceProcesses

The processe® establish and maintaprecepts and their related components are different from the processes
defined within the context of each precejphe governance processes are all about what it takes to make the rules,
communicate what the rules are to all interested parties, makgtiexseto the rules and evaluate and change the
rules when circumstances change or more effective rules are identified.

3.2.3.1 Definition Processes

The definition processese those by which a precept is establislaggeed to and then maintained as feedback on

its use is providedThe workflow may include approval for establishing a new precept, authoring a definition and
related components, approval for use, deployment into the environment of use, evaluaéimvémce and efficacy

as circumstances change, and subsequent ratification, revision, replacement, or retirement.

3.2.3.2 CommunicationProcesses

Communication processabout precepts and their related processdswetrics are needed to inform the people
expected to follow the processegarious forms of communication channels may be necessary to raise awareness,
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clarify specifics, gain agreement and then hold people accountabigreness of risks and their g@ayuences,

rationale for selecting the specific precepts and their processes and metrics, and support for executing them may also
be neededTools and other resources that minimize the effort required to comply will increase. blaining for

active @rticipants in the processes is also likely to be necessary.

3.2.3.3 Appeal Processes

Appeal processeand transition strategies permit precepts to be overturned or modified by excdptmAimited
dispensations to deomething other than what the precepts expect can ease transitions and avoid unnecessary
disruption However, the precepts are intended to reduce risk, and accepting appeals means a conscious decision to
accept the increased risks.

3.2.3.4 Revitalization

Every precept and its related components should be evaluated periodically to determine if the related risks are being
mitigated effectively, whether the precept is still relevant to the current circumstances, or whether there are possible
alignments necessary among interdependent precepts to avoid gaps and cofesitiiack from related metrics

and appeals may be used, as well as evaluation of any rationale or assumptions identified when the precept was
defined New roles, technology ogptunities or resource constraints may suggest a review of related prdeepts

many ways, changes in circumstances require revisiting governAfsze changes in governance may cause ripple
effects in any automated application that is involved in grieerecution.

3.2.4 Relationship between the Governancéramework and the Behavioral Framework

The GovernancEramework provides the language for defining the specifics of the various orgararatia

technical development activitiéisat must be defined, executed, and managedweeaoching governance processes

to reach agreement on a shared purpos:Ehowto collectively achieve thgourpose in the context of one or more
defined crostoundary scenariodn contrast, the Behavioral Framewgmiovides the language to describe the
various contractdransactions, and proces$eat a techical leveli which are necessary to produce a technical
realization of previously gzified shared purpose scenarithe languages defined by the GF and BF are similar in
overarching motivationHowever, each has a somewH#ferent focus and emphasifollowing are two lists the

first which identifies terms defined in both the GF and BF but used in different contexts within the two languages,
and the second listing terms mentioned in the GF but defined in the BF.

Terms defined in both GF and BF
objedives

policies

contracts

communities

roles

processes
Termsmentionedn GFbut defined irBF
operations

obligations

objects

permissions

prohibitons

=A =4 =8 -8 -8 -9

=A =4 =4 =4 -4
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841 4 Behavioral Framework

842 4.1 Purpose

_—v ‘\

Relate to operational Relate to contract
/semantics via semantics via
Contract semantics
Terms of Art SAIF CD Operation-specific semantics
Terms of Art

defines is included in defines
Relate to process \ | / Relate to process
semantics via
F

semantics via
B
language

defines
Relate to contract R .
semantics via elate to operagonal
semantics via
v
[ Process semantics]
Terms of Art
843

844 Figure 8 BF language conceptand relationships for describing contractsemantics

845 The purmse of the Behavioral Framewadskto provide the language necessary to explicitly and unambiguously
846  definedynamicsemanticased to specify theehaviorof enterprise objects involved in shared purpssenarios
847  TheBF language is meant toe used in combination with thie languaggwhich focuses on explicit expression of
848  static/informational semantig$ to fully specify the details of the various roles, responsibilities, capabijliti

849  expectations, accountabilities, etaf a givenobjectas it is involved inthesescenarios The BF semantics can be
850 grouped together into three categofie=me BF Overview Concept Map)

851 1. Contracts These semantidselp to define enterprises as composed of objects (people, organizations,
852 technical components, etc.) organized as communifithscertain business objectives, leading them to
853 create agreements called contracts in order to speeifythaviours The fundamental unitsed within
854 the contracts to specify desired behavior is the se
855 analysis pattern, such that each service explicitly identifies the respamstbh@mmissioning rolegin
856 particular, the Conceptual Perspectbfehe SAIF-CD, the BF language surrounding contracts seirwga
857 the use of similar (and often identical) languages a link betweenanongda zat i onés negotiat e
858 purposeand the technical realization of that shared purpose in technical architectures and their associated
859 components.]
860
861 2. Operations These semantidsreak down th details of the informatioexchange between the roles within
862 a service, organized around the concept of a basic unit of exchange called opgFaosemantics of
863 contractsaare most often used at the Logical amplementable Perspectivekthe SAIF ISM to describe
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and define the architectural and technically implementable details of interactbiise contradeveli

between individual componentslowever, operations like contracts have much of their original

semantics defined or at least sketcheidat the organization level in the larger context of business process

(aka Aworkflowdo) and the semant i c Dsedcdnaribsagreegrani zat i o
required to achieve a given shared purgose.

3. Processes These semanticalow organizations to define complex interactions composed of multiple
operationsnvolving poterially many different services and roles

The three categories of BF semanticsnot exist in separate, mutually exclusive realRather, the above
categorizations primarily createdas a cognitive aid in assimilating the BF langaand secondarilyasedon the
source of the languadeontractsand operationsoming primarily from RMODP, and processesming primarily
from BPMN2. Overall, direct relationships between the ogptsare more likely to exist within each category,
with a small number of bridging relationships across the categdrigmrticular, the service concept acts as a
bridge between contraand operation semantics, sirggzvice is the mechanism used to describe behavior in a
contract, and operations are used to specify the details of the interactions within a $&ulésebridge contract and
process semantics, since roles are what binds particular enterprise abjeetshehavior within a contract, and
roles also are used to specify the participants in a pro&@sally, operations themselves act as the link between
operation and process semantics, since the individual steps in a process which require iyteeteiaén two
roles are specified as particular operations of a service

Shared purpose scenarios are often initially definehatrganizational level and then subsequently manifest at a

technical level The SAIF-CD recognizeshis fiproblemsp a ¢ e disolutien space topology through its usef

Perspectivesf the Interoperabilityspecification MatriXISM). | n parti cul ar, the | SMés Con
represents thproblemspace view of a given component and is outward facing toward the larger issues of a given
organization and its various shared purpogessuch, the BF language applied to the Conceptual Perspective

usually focuses orhe Enterprise Dimensiod n contr ast, t he | SMoepresenisphe e ment abl e
solution space vew of a technical component as a realization of the organiaah 6 s s h aregaiemeptsir p o s e
Finally, the | MS<seweshsdhg traceable bidge trairkgtbéilemgace with thesolution

space The conceptdefined in theBF language in many cases will have distinct manifestations across the different
perspectives, but the BF does not try to create separate concepts for each of the perspectives as this exercise will

result in unnecessary redundancy at the canonical I&@glexample, an enterprise might need to specify a

particular enterprise level contrai®fining business services between real world parties, and its corresponding

technical contract to be realized in a particular implementable teclseicate The SAIF-CD leaves it to the SAIF

IG grammars to explicitly define the distinctions between services, contralets, etc across multiple perspectives

and their correspondences.

The BF language is architectlly neutral in the sense that it allows component designers and developers to
unambiguously discuss contradtolated operationgnd amalgamated processetependent of their particular

choices dimplementation architectures, modeling constructs, €tws, the BF language can productively be used

to define the behavioral semant@fsshared purposgcenarios involving any one of a number of interopeitgibil
paradigms including messages (eag implemented using various flavors of HL7 messages), serviceage.g

modeled using SoaML or the OASIS SOA Reference Model and implemented using SOAP or REST technologies),
or documents (e.gmodeled in HL7 CDAppenEHR archetypes, or 13606 containeldddeling, design, and
implementation paradigms such as these are specified in organigasioific SAIF-CD-compliant SAIF

Implementation GuidegSAIF IGs).

The BF adopts and adapts RBDP (ISO RM-ODP)as a reference modeDn one hand, the BF uses a small set of
ODP modeling conceptshich were found central for definirdjstributed components from the perspective of
achieving shared purpogierough interoperability On another hand, the BF adds further level of detail such as a set
of concepts from the BPMN@2etamodeto model processedt also adds a small set of concepts to facilitate the
distinction between conceptual and logical perspectiVée languages defined in the ODP &AlF-CD are
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NOTE: Even though the service concept is explicitly a fundamental one in the BF language (thus fulfillin
t he 0 saewawiecde requirement of the SAIF), complian
thatexplicty us es t he @ s erWhateveuld becrequired istaiocgiinize behaviors around the
fundamental accountability pattern that in the SAIF-CD is called a service Furthermore, additional
premises and best practices of service oriented architecture, $uthat services are created without

limiting which particular objects are bound to commissioning roles, are not implicitly or explicitly
required by SAIF-CD

907

908 4.2 Contract Semantics

Permission
isa
kind of

—is constrained by—b isa 7
serves to realize .———" ‘__kind of Prohibition

5 ‘r___——'the objective of a
Community
is a
kind of —__

is an agreement ; s igati
regarding gthe behavior is specified Hhiigaten

of a set of based on

joins others
with a shared objective
to form a

acts as
responsible

tina
/ agen ‘-—-_,__‘ '
Gl fulfills a ———b\\\ /
acts as

commissioning

909 agent in a
910 Figure 9 BF language conceptaind relationships for describing contractsemantics

911  TheBF contracisemanticglefine theidea that enterprises are composedhgécts which could include either real
912  world entities as well as IT system®bjects are organized inbtmmmunities, with objectives that include shared
913  purposes requiring some degree of interapiity. In order to achieve these objectives, communities establish
914  contracts between their objects specifying their behaviore ability to properly specify these behaviors in order
915 to achieve interoperability is the main topictieé BF languageAgreed upon behaviors in a contract are organized
916  along the abstract analysis pattern known as accountability [cite Fowler], which states that there is an agent
917 responsibldor the behavior and an agent that cossiuns the behavioln BF contract semantics this

918 accountability is known asserviceand the contract allows each object to fulfill teée of commissioning or

919 responsibleagent for specific servicesContracts can be furtheonstrained byolicies which can be in the form of
920 prohibitions, permissions, andobligations.

921  The terms of art (in bold in the previous paragraph) defined by the BF langngatgken primarily frm the RM

922  ODP foundationglSO, 2010)and enterprise languag€yndaleBiscoe, Nov 2002) The conceptsncluded from

923  ODP were chosen because of theillective expressiveness in describing key organizational and policy concepts, in
924  a way close to thenatural language expressions

abstract and therefore require elaboration and instantiating in specific SAIFdGtreugh the use of
representational grammars such SoaML, UML 2.3, UML profile for ODP, etc.
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Theemphasis is not on supporting the description of social consegiisas acts, roles and entitiestfee purpose

of recording informationn a systermas such, these terms should not be viewed as synonymous with HL7 RIM

terms (for examplel) but more broadly to descritemterprise objectdhat will be involved in instancesf shared
purposescenarios Many of theseconcepts have analogues in the GF, a reflection of the fact that the shared purpose
semanticghat are ultimately expressed at the technical component level vigooemtto-component

interoperability are initially determined at an organizational lerelgeneral, readers tiie SAIF-CD can view the

GF as outward facing.e. directed toward thproblemspace, whereas the BF is mangvard facingj.e. direced

toward the solutiongace These are not absolute constrainfgéhat follows is a detailed set of definitions for these
terms.

Contract: An agreement governing part of the collective behavior of a set of abfecntractspecifies, for each
object involved, the different roles they may or must assubmntracts may also specify policifes the objects,
quality of service requirements, indications of duration or periods of validity, behavior whadtdate the contract,
livenesg(OWICKI, 1982)and safety conditions.

Object: A model of an entity (entity is defined as any concrete or abstract thing of intekesipject is

characterized by its behaviordaits state Objects are the subjects of a contraad fulfill particular roles in

services and processddote that the concept of object is broader than the traditional notion of software objects or
business objectssed in building objeebriented and enterprise systefhis a model of any entity.

Community: A configuration ofobjectsformed to meet anbjective This djectiveis expressed in a contract

Role: Identifier for a behavior, which is to be fulfilled by an object as part of a contspecifically, the BF
requires each role to be associated with a service either as a commissioning or a resuamgiliteles are also
the identified participants in a process.

Service A related set of behaviors that add value by creating, modifying, and/or consuming infoyimatbing
collaborations between a responsiagent (the service provider), who expresses some guarantees, and
commissioning agent (the service user or consumer), who receives the guarahéeesllaborations may involve a
complex series of interactions, organized along operationa contractroles fulfilled by particular objects identify
who act as the responsitdad commissioning agents.

Policy: A set of rules applied to a particular purpoB®wliciesare included in contragtbut may also be applied to
many other objects or concejtsany of the dimensions

Obligation: A prescription that a particular behaviorégjuired An obligation is fulfilled by the occurrence of the
prescribed behavior.

Permission A prescription that a particular behavior is allowed to océupermissionis equivalent to there being
no obligation fo the behavior not to occur.

Prohibition : A prescription that a particular behavior must not oc@uprohibition is equivalent to there being an
obligation for the behavior not to occur.

Not espedgrifanmarst anti aBtFi angwégelpa ovi de a specific way |of defi

and policy aspects of the community (for example, the use

of

the concept of objective (for evxaatnipolne ,h Motdheel )u saen do fs oOMG .Busi ne
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4.3 Operation Semantics

subsets are grouped together ‘ ] /'_____' Post-condition
4— (as a Ccnformance— < in a technical _ __is defined by

point) specification

one or more

Exception
condition

Figure 10 BF language conceptand relationships for describing operation semantics

asa 5
\ EEE) — cescroes _,. R

The BF operation semantiggovide a way to specify and organize the informaérohanges required for
interoperability, specifically the exchanges between the respoisilleommissioning roles of a servicEhe basic
meaningful uniof information exchange is tleperation, which may necessitate one of margeractions .As an

illustrative example, a laboratory results service might include an operation to retrieve a result given a patient and
accession numbefThis particular oper&n might involve two interactions, the query from the commissioning role

including the patient and accession number parameters, and the result answer back from the

resfnsible

Operations,insomdL 7 contexts have al so SAllEE@preferathd RMADPfietnr ansacti o
because Atransactionso in a different context (i
ability to rollback, that are not meaat be part of this concepfn operation is fully described by issgnature
(which specifies the interactions involvegdje-conditions post-conditions, andexception conditions Each
service provides one or more operatio®uped together intoterfaces which define a specified subset of the

total set of operations in a servic€his subset serves as a conformancaetgaispecifications.

. €.

The terms of art (in bold in the previous paragraph) defined by the BF language are taken primarily from the RM
ODP computational langua@sO RM-ODP). In RM-ODP operation is a special kind of interantithe others

being signals and streamSAIF-CD maintains the simplicity of a single construct (operation) as the basic unit of

defined behavior, allowing the SAIF IG grammars to specify more varieties based on the needs of the particular

enterprise The following are the definitions of the conceptsoduced by BF operation semantics

Operation: The smallest unit of behavior, involving informatiexchange between commissioningl aasponsible

roles in a service, which provides business valDperations are specified by their signafymes and
conditions and exception conditions

Signature: The precise definition of the interactions involved in an operation, including attributes such as direction,

optionality, and content

post

Interaction: An atomic piece of informatiotiat is transmitted in one direction from an object to anotfare or
more interactions must exist together in the context of an operation for there to be business value as part of the

information exchangeA single interaction that is part of a largereogtion provides no business value in isolation,

for example, a query without a response.

Pre-Condition: a predicate that a specification requires to be true fopanationto occur.

PostCondition: a predicas that a specification requires to be true immediately after the occurrencepdration

Exception Condition: exists when aoperation fails to fulfill itsservice guarantees

Interface: A grouping of operadnsof a service required to be implemented together in a specifi
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996 4.4 ProcessSemantics
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998 Figure 11 BF language conceptand relationships for describing process semantics

999 TheBF process semantiedlow for complex behaviors known psocesseswhich potentially include many
1000 different service operatioris a sequence, involving multiple participants deflras roles The sequencing and
1001 relationships between the multiple behaviors of a process are described usingflasetlefnents which usually
1002 correspond to elements of a particular notatidtthough the key concepts BF process semantics come from the
1003 BPMN2 metamodel, the full BPMN notation would be considered a grammar, and its use, if desired, would be
1004  specified by the SAIF IGsThe concepts used in the BF language are abstract enough such that ap&aitulG
1005 may choose grammars other than BPMN and stiBAd--CD compliant The main flow elements of the process,
1006  specifying the action steps, aetivities, which are carried out via service operations when they require informatio
1007 exchange between process rol8gquence flowsare flow elements that determine the sequencing of activities in a
1008 process Events are flow elements that represent triggers or results of activitiegher fow element is the
1009 gateway, which serves to organize options and parallelism in sequence.

1010 Process A collection of stepgdefined as activitiggaking place in a prescribed manner and leading wbistive
1011 Contracts may specify the participants involved as roles in the process, corresponding to the roles in all the services
1012 for which operationsnay be invoked over the course of the process.

1013 Flow elements The unis used to describe the process and its sequence af BiegpSAIF IGgrammar, the flow
1014  elements usually correspond to elements in a particular process description notation.

1015  Activity : A process flow element that repretsea step of work to be performedén activity can becomposed of
1016 further smaller activitigsand described as a splocess (SAIF IGrammars will determine precisely how this
1017 decomposition is to be expressedny informationexchange that is necessary for an activity must be explicitly
1018 carried out as a service operation.

1019 Event A process flow element that represents some kind
1020 causes an activity to occur (a trigger) and/or occurs as a consequence of an activity (a result).

1021  Sequence flow A process flow element that determines the ordering and progression of adtivitipeocess

1022  Typicdly, a process notation specified in a SAIFn@ight denote sequence flows as lines and arrows connecting the
1023  activities.
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Gateway: A process flow element that controls the divergence and/or convergence of sequench tlmss
branching, forking, merging, and joining of process flow.

5 Information Framework (IF)
5.1 Purpose
The Information Famework chaptedefinesthelanguage describing the varioadifact types and inter

relationships of thenformational Viewpoint from the three SAIF PerspectivEle concept map beloprovides an
overview of the IF language

SAIF CD |4——is included in — IF Language
has User View

|
»
Code System
has Code )

is Member Of is Partially Defined By
f ——»( Definition
N .
is Represented By \ ﬁmber of is Constructed By p| Value Set
—»| Coded Concept [— ———— | Enumerated Value Set |~ Definition
—

is Fully Defined By is Recalled By

may Be Expressed By is Structured In

¢ is Identified By—_' Object Identifier
Related Coded Concept

types Attributes Of
7 VP —| Class Object -Template

_is Sub Class Of e /d o is Component Of J €
may Be Compose

\ Constrains
/ N & is Validated By
may Be Domain Model Logical Model |—————

Primitive Datatype

l may Be Composed Of l

Executable Model

| is Derived From is Built From &

may be Expressed As [Reusable Model Fragment]

(Conceptual Information Model]

Figure 12 Information Framework Concept map

5.2 Goals

fe f ion M
S TR By [Re erence Information odelj

The goal of the informatioframework is to describe how the static information of importance to a given domain

and the experts within that domain is captured and refined through a traceable process to yield an implemented or
implementable information artifaciT his implementable information artifact, when developed using the methods
defined in this framework, delivers the static semarttias contribute to the definition of computable semantic
interoperabilitypetween systemsT he information definitions contained in these artifacts are reusable, and given

the appropriate level of enterprise governance in the process of model development, yield consistency across the
range of information modelingnd termmology bindingtasks encountered within an organization.
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5.3 Dataand Information

Datais the raw material from which informatiasmderived In order to allow information systems to use data to

address most hehltare use cases, we must first convert it to information

A simple natural example gives us a basic understanding of this conversion pfocess ex ampl e, .l et 6s t
Light is transmitted through the lens of the eye and fedwusto the fovea of the retina where rods and cones

transmit the photons of light energy to the visual cortex of the brain, interpreting and preserving color and contrast

The light is processed, its intensity determined, the directionality from theesisunoted and the light with context

is integrated with the visual context and referenced against other historical inforstatietin the brainAll of

this data is put into context and thus can be used as information to inteepratv photons and to assess the light as

an image, either of beauty, threat, unclassified wonder, etc

The parallel informatiomechnology process is the capture of a digital image through the lens of a.camtbra

case, the lpotons are focused by the camera lens onto a sefiersensor stabilizes the image, activates specific
chromatic sensors to determine color, and passes the information to a processor to generate the image in one of a
number of possible mime type¥harks to the standardization of the processing and use of standard mime types,
these images can then be used by a variety of applications for a variety of purposes with no loss of information (this

is dependent on the mime type used since some are "lossy").

Streaming data across an enterprise is no more useful than streaming photons without the processing enabled by the
rods and cones of the retina or the processor in a digital cafleeae must be context provided so that the data can

be used as informatidhor a useful purpose, or rather

a meaningful

We therefore can say that informatisr'data in context Hence the SAIF Information Framework Book is about
putting data into aantext that information systems can properly manage and apply data for useful puhpisses

the context of data and its unambiguous organization into a hierarchy of information models that provides the
properties of semantic interoperability when shawétl other information systemslhe more a system adheres to

the SAIF principles, the more interoperable that system will be with a wide range of other systems that also apply

the SAIF principles

This document is meant to lay out those principledirtcanonical form so that these principles may be used
across a wide range of implementations and hence is agnostic to the eventual implementation language or model

persistence.

Information Framework Components

Note that it is assumed that each artifées$cribed in the IF is associated with a versioning scheme

particular to that artifact though this is not explicitly discussed

i. Concepts and concept organization
A Un-encodedoncepts
ii. Datatypes
iii. Class objects
A Terminology binding
iv. Information Models
A  Template
A Executable Models
A Conceptual Information models
A Domain models
A Logical Information Models
V. Summary
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5.4 Concept Component

A concept is the basic unit of data used in communication and each concept represents an atomic unit thisthought
references a concrete or abstract thi@gncepts are organized into terminologies and these terminologies have
specific models that define how the concept metadata is described and what, if any, rules can be applied to the
conceptgo create more complex concepts out of simpler concjts simpler concept is called a primitive

conceptand the more complex concepts formed by the combination of two or more concepts are called coordinated
concepts When a concept expression is built compositionally using two or more primitive comgtiptsthe

terminology then it is said to be "po@ordinated’ When the concept expression is constructed outside the
terminology such as witn a medical record system using the primitive concepts of the terminology, it is said to be
"postcoordinated'

This allows a more precise definition of a concept that improves the chances of semantic interoperability between
partners

Primitive Concept Pre-coordinated Concept
Przumo nia Rizht lower lobe Ste ptococc sl presmonia
233604007 233804007 |pnevmonds | @ 246075003

capzative sgant |= DB61002 | St=pooocus
prevmonias | 363608007 | finding zie |=
266005 | strocturs of right lower lobs of ung

Figure 13 Example of concepts

There is often a tension between the expression of the semantics of healthcare using the terminology model
constructs versus the information model constructs and there is no clear answer as to where to dravetivedime
these in all casesThere have been several efforts to develop formal rules to help formulate guidelines for defining a
boundary between terminology and information models including the HL7 Terminfo project and the UK National
Health Service Laogal Record ArchitectureAs more experience with these activities is gained in actual
deployments, future versions of this document will address these findings.

5.5 Controlled Terminology

The purpose of a terminologyto provide a clear and unambiguous way to describe coneepisit two or more
individuals can gain a shared meaning of those concéptencept is the basic unit of communication and each
concept represents an atomic unit of thought thferences a concrete or abstract thisgontrolled terminology
provides the organizational framework for concept ordering, inheritance and rules that govern the use of the
concepts For example, Jim Cimino described several rules that a souneketierminology should adhere. to
These include vocabulary content, concept orientation, concept permanensemantic concept identifiers, pely
hierarchy, formal definitions, rejection of "not elsewhere classified" terms, multiple granularitiéiglenul
consistent views, context representation, graceful evolution, and recognized red@ianicy, 1998 #94}
(NOTE: The degree to which a given SAIF IG may require these particular attributes in terms of bindings to
terminologies is, in fact, an kgpecific decision The concept of Controlled Terminology is part of 8%IF-CD
descriptive language for specifying informational/static semajtics
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1117  The conceptsan be expressed in a number of wa@emmon expressiorns a concept may be verbal, symbolic,
1118 textual or codedOnce a concept expression is agreed upon it can be used for the purpose of interacting with trading
1119  partners that need to share information

1120 In verbal communication of theseit@nological conceptghe spoken language must be known by the

1121 communicating parties as well as the dialect and inflection in some da&es times those terminological

1122  concepts may have multiple meanimgpending onhe context in which they are used, even when the spelling in a
1123 given language is identicallherefore, the textual representation of a concept is inadequate to completely provide
1124  the meaning of a term when it is separated from its context of use

1125 Information systems depend on an explicit and unique meaning of a concept and hence cannot rely on verbal or
1126 textual representations of concepi®xtual representations may be misspelled, abbreviated, or expressed in a
1127  different language witdifferent spellings as the example below shows.

1128
Comcapt Streptococ cal Pre vmonia
Alternsts spelling DSOS
Abbreviation 5 Pneumonis
Mizspalling Streptocor il prevmonia
1129

1130  Figure 14 Example of alternative text for a concept

1131 Concepts must be encoded with unique identifiers in order to disambiguate identical textual or verbal representations
1132  of different concepts These encodings must be unique within a given code system or nameBpaxis no

1133 guarantee that the code value is unique across other termin@oggspaces and in fact there are many instances

1134  where the coded representation of a concept is reused across different terminology nam€&kpaabte below

1135 shows a small part of the 921 LOINC and CDC Race and Ethnicity codes that oW#ithput knowing (and

1136 sending) the code system withe code, there is risk that ambiguity will exist once the data is subject to query.

LOINC NAME INC Code|R.ace Code]Race ¥ ame
HOG Ur gl 21046-3 2106-3 [Whita
HOD3 BldA-=Cnc 15504 18604  [Tonunak
HDLc SesPtmCnc 10852 20850 [hlicronssizn
_Ir.auh'.r. IHp 75 g Glc PO S=Pl-mChc |156 13644 Scott Valkey
Inzulin 3Hp 75 g Glc PO S=Pl-mCnc [1567-7 1567-T [Big Cyprazs

1137
1138  Figure 15 Concept overlap

1139 Coded conceptare used as a) structural vocabulary or b) descriptive vocab@amyctural vocablary is used to
1140 describe the model elements that carry the descriptive vocabulary which is used at the instance data of a model.

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved Pages5

NormativeDraft Standard for Trial Use Ballot 1. January, 2012



1141 Finally, vocabulary can be divided into those terms us:
1142 use" as dasibed by RectdRector, Rogers et.aR004). The model of meaning is that model supplied by the

1143  definitional structure of the controlled terminolodpat defines the conceptsrough either formal definition

1144  (description logic for instance) or informal definitions in text including the fully specified naffesmodel of use

1145  describes how a terminology is actually deployed ielantronic health record or other application that includes the

1146  grouping into pick lists or value sets, the ordering of the concept presentation, and the display names of those

1147  concepts.

1148 5.6 Un-encoded concepts

1149 Not all conceptseceived in messages or received as service payloads will be encoded in a specific termiimology
1150 many cases the concepts will be included as literalsnoebound to any specific terminology or code system

1151 Theseareoftenfeer r ed t o a s . Thére aceesevéerad walysdo peocessithese entries including natural
1152 language parsing, storage as native text entries or conversion to lingual interpretations that can be machine
1153  processed.

1154  One of the methods of taking fréext entries and converting them to machpnecessabledata entries is via the
1155 ISO 24707 Common Logic specificatiolVhile literals(alsocalled sentences in logic languagesh be converted
1156 to machinegprocessabledata entries, the process requiresiaderstanding of first order logic.

1157 Common Logic Controlled English Entryohn goes to BostonbybusThi s entry i s call ed a fAs
1158 common logic.

1159
1160 This sentence may be expressed in a machine interpretable format via common logic in the fghapiig

1161  Conceptual graph display form:

Person: John Go City: Boston

1162 Bus

1163  Figure 16 Conceptual Graph display Form

1164  (Figure Reproduced with permission fromkl Sowa)
1165 Conceptual Graph Interchange Format (CGIF):
1166 [Go *x] [Person John] [City Boston] [Bus *y]

1167  (Agnt ?x John) (Dest ?x Boston) (Inst ?x ?y)

1168

1169 Common Logic Interchange Format (CLIF):

1170  (exists ((x Go) (y Bus))

1171  (and (Person John) (City Boston)

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved Pages6

NormativeDraft Standard for Trial Use Ballot 1. January, 2012



1172
1173

1174
1175

1176
1177
1178

1179

1180

1181

1182

1183
1184
1185
1186
1187
1188
1189
1190

1191

1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202

1203

1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214

(Agnt x John) (Dest x Boston) (Inst x y)))

This syntaxs not familiar to most developers and hergimcluded here as a mechanism for further study of ways

to construct logic statements to handle free text or literal entries.

For further discussion about how Common Logic is used to form a semantic formalism between logic languages
such a Z, UMLand RDFor OWL, please see the works by John Sowa on Common Logic and Conceptual Graphs

11

5.7 Concept Grouping

5.7.1 Code Systems

There are several ways to organize concptaodels of useThe collection of all concepts ingarticular

terminologyis called a coding system or more simply, a code sys&wme code systems contain only the concepts
that describe like or similarconcepffhi s set of #fAsi mil ar ¢ once pbxanplesi s

of code systems that contain concepts of a single semantic type include the CDC Vaccines Administered code
system (CVX) and the Standard Occupational Codes (SOC) code system that defines occupational.céxgmgaries

code systems have many senmtytpes defined in neoverlapping subdivisions, the prime example being

SNOMED CT where top level categories include products and geographical locations as well as clinical findings or

procedures

5.7.2 Semantic Types

The semantic typis acategoryfor an item or group of item&onceptsn our casejhatall share a similar meaning
(semantickas defined for that grouplhe semantic typean then be used distinguish the use and purpose of

different itemsinthegroupEx ampl es of semantic types t ak eJnifielr om
Medical Language Syste(WMLS) include virus, fungus, laboratory test and professional society, all placed into a

hierarchical structurelt is commonto refer to a reference set of semantic types as fillers for an attribute of the
abstract informatiomodels such as Conceptual Information Modétsthis case it is inappropriate to define

specific codes or code systems from whiokse semantic types might originate so that the Conceptual Information

Model maintains maximal reuse capability and subject matter expert familiBeing able to refer to a semantic
type as the appropriate concept group for an attribute allows a dermgrt to provide requirements in their
language and allows a terminologist downstream in the development process to assign appropriate code System

content to that abstract semantic type.

5.7.3 Value Sets

Typically a set of conceptre organized into a group that can be used as fillers for a field in a data entry fem
set of concepts used for this purpose is referred to as a valuk e&ue set need not draw all of its member

concepts from a single code systefhelife of a coded concept does not end when the submit button is depressed

refer

t

and the data element is stored in the datab@be data will almost always have a secondary use and in order to use

that data appropriately, it must be stored with the appropriatadata to understand the coded concept in context

he

This will include enough metadata to resolve the exact value set membership at a given point in time, namely at the
time the user submitted the dafBhis means that a value set member must be stdthdhe date of the value set

creation and some unique identifier for the value Bé#hen this value set is ordered in a particular way for optimal

use in an interface, it is often called a pick lifhere is psychometric evidence that the orderingaafrecept in a
pick list is important in evaluation of data input and this metadata may be optionally stored{&udmihn S, 1996
#257}. This attention to value set membership is necessary to enable valid longitudinal analysis \Ofitthatat

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved

NormativeDraft Standard for Trial Use Ballot 1.

Page57

January, 2012

)



1215
1216
1217

1218

1219

1220
1221
1222

1223
1224
1225
1226
1227
1228
1229

1230
1231
1232
1233
1234
1235
1236
1237
1238

1239

1240

1241
1242
1243
1244
1245
1246
1247
1248
1249
1250

1251
1252

1253

1254
1255
1256
1257

this metdata it would be impossible to know what coded concepts a user could have chosen from as a response in a
form field, hence data would not be comparable over time as the choices could have been changed by addition or
deletion

5.8 Data Type

A data typds a data storage model or templetat defines the attributes for a specific type of value or range of
values It acts to formalize the requirements for data of specific types so that all of the attributes neededgo proces
the data are known by a receiver.

Data typesnay be simple where the attributes of the data &gwh hold only a single data valjggimitive types)or
they may be complex where the attributes may hold a point¢héo data types that hold the actual data values
The more complex data types may also have a mechanism to define constraints on the data type so that an
abbreviated set of attributes may be sent and a processor can still validate the contents dfdiveddgppe
without requiring all attributes to be populatdd this way a single data type definition can satisfy multiple use
cases This constrained data type is called a data type fladMaite that other constraints manglude valid ranges,
optionality and cardinality.

Data typesan be grouped into a set of canonical typEse canonical data types are classified as nominal, ordinal,
guantitative, narrative text or image mime typdkminal types express a categorical respahat does not have a
natural ordering This includes names of entities or simple observations of natural phenomenon such as color or
consistency for exampleOrdinal values express concetitat have a natural ordeExamples of ordial values

include grades such asfAand sizes such as small, medium and laf@eantitative types include numerical values
expressed as ratios, integers, real numbers or ranges that have a mathematical interpiatedire text data

types are usetb express descriptions in natural languagmally, there are types of informatidimat are typically
symbolic to human interpretation but may be processed by machines as digitddatwles are radiology

images, digital wave fons and gel electrophoresis patterns

5.9 Classes

A classis a collection of attributes that pertain to a specific encapsulated comdtptthat this definition includes
UML classes, OWL classes, and other more loosely defiriads such aSNOMED-CT concepts For example a
person can be described by a set of attributes that are always reflective of fixed properties of a hum@héeing
properties include a date of birth, a genetically determined gendere &0 which the person belongs and an
ethnicity that reflects an ancestral population gro@fiributes have properties that control their use and possible
values including their type and are collected into an informatiucture elled a class that can be used as a
component of larger information model€lasses have relationships to other classes and relationships have
properties of their own such as whether they are monotonic (1:1) or open ended such as 1: many orThenany
data elements of a clasattributes and relationshipsnay be formally defined in the context of a framework such
as I1SO 11179.

Classes are defined within the context of an informatiodel (see below) that provides the context imicly they
are understood and used.

5.10 Terminology binding
Attributes of a classan be coupled with the set of conceged to describe the possible values of that attribute
This identification of the concept fillers for avgh attribute in a given class is called terminology bindifilge

binding at the class level is broad and can usually best be done with a semantic type rather than a value set until such
time that the class is used incorporaasda component of a specific informatimodel that is to be used for a
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specific data purpose in a specific domaior example, | could have a laboratory class with a result value attribute
When the class is unbound to a speciffoimation model, we can only say that the terminology for that attribute
will come from some data set that can express a lab.val&t data set might be an ordinal type, a narrative type or
a nominal value for exampldf | now include my class in gecific information model where | know the only

result values that | will get are blood types, | can bind the attribute to a specific value set that contains all of the
human blood types and no other values are possible.

5.11 Information Models

Information modés represent a collection of classes and the relationships between those dlassedationships

may be classes themselves in more complex modeling methods and are reflective of a specific domain of.discussion
In other word, the relationships between classes are not static from informaidel to information model and

change depending on what behavior (or larger concept) the model is exprésngation models for a given

domain may be subdividedto small, reusable sumodels This is a useful way to provide consistency of class
relationships that are common across information modetsexample would be the physical address class relation

to an entity class which is always a Etaelationship since a physical entity always occupies some physical

location There are many examples of the small, reusable models in healthcare modeling

Information modelsnay be UML clas®r instance diagras, constraint statements on some other model, ontologies,
or terminologymodels Information models may be expressed against many underlying definitional frameworks, or
none at all (e.gconcept map); which is appropriate dependinghe use to which the model will be put

Information modelsnay be concrete where they define a specific set of classes with specific relations and specific
terminologybindings or they may be abstract wia¢he classes have optionality to the classes they are related to and
the terminology is not set by bindings of specific valuEsese abstract models can be used to define information
requirements from which more specific constraimgdrmation models are derived.

Usefulinformation modelsre internally consistent in several senses, including their semantidkeir engineering
methodologybuilding these models is allenging Several different methods may be used to build such models
The classic method is specialization of a clekere the parent class has only the necessary and sufficient attributes
to define that parent and the children classessadtiibutes to define specialization of the parent classs

approach favors implementation consistency over semantic consisi@n@lternative is to constrain an abstract
parent class that contains a superset of all attributes of a classTtyipeapproach favors semantic consistency over
implementation consistency.

Below are two examples of demographic informatimodels The first example is the Person archetype of the
Demographic Information Model from openEHR.
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PARTY DENITY| (575 _ ELEMENT
T : IteMS ame = “first names”
P name” - fl;fear?]]sl’l’g = value = “Robert James
— : “legal name = “items”
] i name ELEMENT
identities e = “titles”
value = “Dr (med)”
addresses
PERSON tontacts CONTACT ADDRESS LIST S iterns ELEMENT
uid=01 name = “home” meaning = “tele- meaning = name = “area code”
meaning = “PERSON™ time_validity = com address” “items” value = “08”
name = “xx’ 12/jan/1998 - name = “phone” name = “phone™
ELEMENT
name = “number”
value =“1234 43217
ADDRESS LIST S items ELEMENT
P meaning = meaning = T name = “number”
“apartment “Stems” value = “5a3”
address™ name = “address™
name ::home ELEMENT
ddess - name = “street nr”
value = “38”
| g CONTACT
name = “work” ELEMENT
time_validity = g NAME = “street
12/jan/1998 - v name”
value = “elm”
1289

1290  Figure 17 openEHR Person Demographic Information Exampl® (OpenEHR Foundation, 20032007)-

1291

1292  Below is the secondxample, whichs theE_Person univers§¢COCT_RMO030200UVOSLCMET from (Health
1293  Level Severinternational, Inc., 2011)

1294
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1296  Figure 18 E_Personuniversal (COCT_RMO030200UV08) CMET

1297  Building such models consistently is a challengelding attributes to classes based on ah@dempiric analysis

1298 of a particular domain of dcoursés fraught with inconsistency, incompleteness and intense effort and is unlikely

1299 to lead to semantically interoperable models.(engdeling domains based on ISO 11179 alone with no additional

1300 methodology. This is because the is nooverarchingnformationmo d e | to guide the develope
1301 data elements a consistent way and hence each model may be developed via the understanding of a different

1302  observer rather than via a guiding informatioadel of the domainThe forms of models described below

1303  (Conceptual Information Model and Reference Information model) introduce consistency across the information

1304 models and lets one construct a Logical Information Mtualis faithful to the business requirements and to the

1305 reference information model

1306 5.11.1 Reference Information Model

1307 A reference information modéd a formal model of an entire domaf discourse It serves as a guide or pattern for
1308 all derived concrete classes of a domain ordimain of interestA reference information model is essential to the
1309 development of a consistent representation of specific information models in enddmiscourse It allows for

1310 the interpretation of relationships of sdbmains to each other, helps us understand the relationships between
1311 artifacts in an information model derived from the reference information model, and allows for the consistent
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definition of information artifacts and therefore consistentusé h el ps t-ionwemt idon hef Atrlee
such as multiple different interpretations of the same conaepifferent contexts, by providing a framework that
leadsa modeler down a wellorn path Applications may be able to leverage the underlying reference information

model to help can share data in a well encapsulated framework

5.11.2 Domain Information Model

Domain models express thdl informationmodel and relationships that exist in a specific realm of knowledge in

the business language of the domain its€His might be a realm such as cancer care or infectious disease
surveillance It is domain specificiad does not try to express every contact or peripheral informatbaieling for

related but distinct domains of knowledge.

5.11.3 Bridging between the Domain and the reference model

These two models the domain modednd the reference modehre related in that the expression of the domain
model in terms of the reference model provides a stable, robust construct that is suitable for use in interoperability
A bridge must be built to traversetiveen these two model8uilding this bridge is an iterative manual process

The bridging process |l eads to a mod el thigihtletmodelsront a |

which the actual interoperability specifications are derived

5.11.4 Logical Information Model

A Logical Information Models an informatiorartifact that provides a level of granularity such that the model may

be directly consumed bydeveloper to build one or more implementation specific artifatke logical model is
informed by both the conceptual model and the reference médeallasses and attributes are defined and the
terminologyto be used in implementations has been identified at a level of value domains, but not yet constrained to

a point that all values would be used in any specific implementation.

5.12 Templates

A templatedescribes a pattern of use of a modeltnagt It is a statement of restrictions on the attribute value

domains, cardinality and optionality of the informatimndel when it is applied to a particular use case or context
Templates often provide additional definition and wtnentary material that describe how the information models
are applied to very specific use cases or conteités material needs to be consistent with the underlying model

fragments to which it appliesTemplates may be broken down into reusable madule

5.13 Executable Models

In order to assist implementation, it is useful to provide executable forms of the mioditlsse models, the
informationmodel is represented in a form that can be interpretedh®y software that can perform useful
functions such as validate instancegienerate codeExamples are W3C XML schema, schematein; many
forms exist These executable forms are frequently incomplete representations, limithdttthe software and/or

specifications are capabdé doing.

5.14 Summary

Through this canonical informatidramework, the static information artifacts that serve to provide semantic
interoperability between trading partners has hestibed. Itis crucial to realize how each artifact provides
additional context to enhance the semartfdss more primitive related artifactt is this additional semantic

layering that allows the progressive levels of interoperalifidy allows greater understanding of the information at

each level.

The diagram below shows how each artifact wraps context around its related artifact.

HL7 ServiceAware Interoperability FrameworkCanonical Definitio® 2012. All rights reserved

NormativeDraft Standard for Trial Use Ballot 1.

Page62

January, 2012

ed

w h

t



1352 At each level, a declaration of interoperability capability can be made.

1353
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1354
1355  Figure 19 Artifact context wrapping
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6 Enterprise Consistencyand Conformity Framework (ECCF)

6.1 Purpose

The Enterpris€€onsistencyandConformity Frameworkdefines thdanguage that describdse semanticef the
relationships between the cells formed by the intersection of the dime(sidunsins) and the perspectives (rows)
of the Interoperabity Specification MatriXISM). The conceptsglefined in the SAIF Canonical Definition
document to ensure coherent discussions in the context of one or more SAIF Implementatio(SALIESS)
Recall that the ISM is @ype Each SAIF Implementation Guide (SAIF)@Gses the ISM to define an i§pecific
Profile, the Interoperability Specification Template (IST) as a realization of the Kskpecific collection of
artifacts in a particular instance of an IST is referred to as an Interoperability Specification Instanc® 1tiSig
detailed discussion of the ISM, IST, and ISI and theati@hships is provided in Section 6.

Figure 20 ECCF Terms of Art Concept Map. (See Figure 1 for color convention semanti¢s

6.2 ECCF Terms of Art

The termgonsistencyndconformityare both composite terms whaseaning is derived from the collective
meaningf the ECCF terms of artn addition, both terms have formal roots in both the 1ISO standards and ODP
arenas As shown in the concept map (above), ECCF language as definedSARED is instantiated in

individual SAIF IGs with a focus on botbonformityAssessmerndWelHformednessConsistencyAssessment
Within the context of th&AIF-CD, the two core conceptse defined afollows:

Consistency i Wefbrinedness o of arti facts b oitstonteni andrépresentadtian ar t i f act
conventions, and between artifacts, ii@entical semanticare correctly and accuratelgpresented across artifact
boundaries, and explicit and implicit dependencies are accurately and consistently représénteé a d f a s t
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