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Agenda & Structure

1.

Introduction and house rules
Standardization topics

FHIR Basics — Recap + shallow dive

1. Why FHIR, what is FHIR, resource types, data types, exchange methods, terminologies,
search; Q&A

2. Putting it all together — references, contained, bundles, documents
3. How we make and extend FHIR ; Q&A
4. FHIR community, tools, documentation

Q&A, Discussion, next activities
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Remarks and disclaimers

* FHIR® is the registered trademark of Health Level Seven®
(HL7®) International.

* The use of the FHIR® trademark does not constitute
endorsement of this course/product/service by HL7 ©.

 This is not an official HL7 training. For such training
opportunities, you are encouraged to
e http://www.hl7.org/training



http://www.hl7.org/training

Goals

* This presentation is a collection of freely available materials.

* This presentation is shared under a Creative Commons Attribution 4.0 (CC
BY 4.0) license - (ok to share and adapt if credits are given)

* Our goal is to help / refresh navigation and discovery skills. The content
used is not exhaustive, and aims to be broader in scope than deeper.

* We have little time, but we’ll try to entertain questions —and we’ll value
your input for next sessions



Before we start...

* The most important outcome of this is that we collaborate, experiment and participate
* https://chat.fhir.org
* http://community.fhir.org

* Coming events: DevDays 2021
e https://www.devdays.com/june-2021/registration/

* Participants from Low and Lower Middle Income Countries
For those living in low and lower-middle-income countries, an opportunity to register at a discounted fee is
available. The fee for those from Africa is S50 USD. The fee for other low and lower-middle-income countries
is $100 USD (early bird before May 14, 2021) and S150 USD (regular after May 14, 2021).


https://chat.fhir.org/
http://community.fhir.org/
https://www.devdays.com/june-2021/registration/

Notes on
Standardization




Motivations for Standardization

* Be conformant to standard X
e Support internationalization

* Be compatible with solution'Y
* Standardize the data

* Reduce complexity while supporting variety
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Information levels

How it is modelled
Logical Data Models Descriptions of how the data is modelled, with
entities, attribute, and notions of cardinality,
relations, data types, etc.

Implemented |as

How it is implemented
A data element in a file, e.g.
Patient.name[0].given




What is FHIR?

e Fast Healthcare Interoperability Resources

* A technical specification for data exchange
* Computable specification
e Relying on industry-standard technologies and formats (JSON, XML, REST...)

* Defines standard data objects (resources) which can be composed to form
any type of communication — from reporting a blood pressure
measurement, to querying for available inventory items...

e Addressing some of the challenges in standardisation
e Supported by a large community



The HL7® FHIR® standard
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FHIR resource types

Base
Resource :
DomainResource
id (i [0.1] CanonicalResource «interface»
meta - Meta (0.1 text : Narrative (0.1 o
S lisidoc s o contained : Resouree [0..* iz un to.
Element mpliciRules: uri [0.1] Sorasoiiri %o } Genifie: et [0.71
language : code [0..1] « Commonlanguages? » - ERENSION {0., o an
Id: string {0..1] modifierExtension : Extension [0..*) version : string {0..1]
extension ; Extension [0.,*) name = string [0..1]

title : string [0..1]

status 1 code [1..1] « PublicationStatus! »

eperimental : boolean {0..1]

date - dateTime [0..1)

publisher > stang [0..1]

contact : ContactDetall [0..°)

MetadataResource winterfacer 3;?;2?:3 : 3::2(0:; E[)S,:)]]

approvalDate : date [0..1) jursdiction : CodeableConcept [0..*] « jursdiction ValueSets v
lastReviewDate : date [0.1) purpose ; markdown [0..1]

effectivePeriad - Peried {0..1) topyright : markdown (0..1]
e —————————————————————,

Backbonetlement

moddfierExtension - Extension [0..*)

Backbonel
PrimitiveType l i
moddfierfxension : Extension [0..*)

http://build.fhir.org/types.html



http://build.fhir.org/types.html

Data types

Primitive Types General-Purpose Data types

baseG4Binary Ratio Period Range § | Attachment Identifier
[

CodeableConcept Element ContactPoint

Coding
Money \

AN

Timing BackboneElement Quantity ampledData I Signature l
Age Distance Duration | Count MoneyQuantity I SimpleQuantity I

Metadata Types Special Purpose Data types
Dosage '

Reference
Backbonetlement

.
boolean I
A

DataRequirement

UsageContext

ParameterDefinition Expression TriggerDefinition Narrative ' Extension '| ElementDefinition '

http://build.fhir.org/datatypes.html
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Privsitive Types

FHIR Name  Value Domain WML Representation JSON
Doakean wue | falsa es:boojean, mept SON bookan
et 0 and 1 are not  [true or faise)
valid values
Regen troelfolse =
neeger A SgNed imeger i the range - 2,147 463,643 _2 147,483,637 (22-hit; for larger vaues, use deomal) ¥S1NC, Exnese that XSO0 mambes

leading O digits are  [with no decmal
not allowed poine)
Regex: [MH[+17L-31%-5]°

strng A seuence of Lnicode cisracens sistrg YSON Strng
Note that strisgs SMALL NOT excees [MB (10247 1024 characters] In siee. Srings SHOULD rot comtmn Unicode durscter pomts betow 32, mecegt for 00004 (hartzontasl 1a%), 00010 {orrage return) and u0GE3 (line fees),
Leading e Traing neitespsce iy Mlowed, bit SHOULD be rommover whon using 1o 0M frmat, Note: This mesns thet & strg thet conststs andy of wititeszace could be Urimered 10 nothang, which would S trested oy an
ke efemen) valie Thersiore strings SHOULD ahways contait non-wivtespsis comted
This data type can be bound 10 8 Valistee
Reyex | WABEASTe (sme notes Dedow)
decimal S3t00al furrbers At hiret & GOSN fegresataton. Sea below aboul the precsion of the aumber won of xe:decival A JSON Number
and xs:doubie (see [sen below for
Below fof imitations)  Amtations)
Repen: "(‘l(l-’llﬂl'll\ LN FieEl] - 130 85e)? B
un Aunds cefer Relt ({5 m:g) muusnmmmmcmm S3tetail Acno 4t m&ss.-anﬂ] e all lower e eIl A XSO0 g - @
uRl
Repew: 45% {Thas capex is very permirsive, birt URIs must be vild, Implesnerters ire meicome to Uise more spoofic regex stoterments for o URT m speciic contexts)
UZs con be sbsaiite or retative, and moy have an optons fragment idectifier
mmmmumpam - y
wi A Uncem Resource Leastor (AFC 1770 0#], Note URILs are scomssed drectly usng the spacies protocol. Common URL protoools are sexpfsho, . malltor and slls =y URS AXSON sirvg - m
mnnwmmm uRL
cnoncal Aullmnvlfssuumu)b.-uuumulwu(lmmumnn erl proparty). The casenlcal type difers om a sl o D0t it has specal Moaring m this speatcsbon,  eS.an Uil AJSONstrng - 0
L UL I ey D & e sion appended, separoled by & vertoal Bar {|), Nobe that i type camonlcal W 0ot used S e wctusl canceitel URLS Uit e e gl of Dese canancal URL
reterences, but far the URis that refer 1o them, ond may have the version suffic in them. Live cther URES, elemnents of type canadcal may 3iso have #fogment: references o
wvAmumdm Mu\mﬁtﬂlmwlm o DidatAtnany A 150N shvw -
Basass contark
fegec (W CI0Re-ZA-2V e ] (410 e
There & o speafied upper AmE 1o the se of 5 tinary, DUt systems sl tave o (Mpese Some ITplementaton tasad Mt 10 e e they Soppart. This shoull be dearly Socumented, though there i no computable for thes
at ths tme
nstant A% Instant in tme i the format YYYY-MY-D0ThUmum: ss.555+ 2227 (e.g. 201502-07T13:22:17.239+02:00 or 2017-01-01T00:00:002) The nme SHALL speafied ot lsast to the es:iM=Time A JSON strvg -
second and SHALL Indude 3 time 2ooe. Note: This it ntended for when precissly observes imes are regquired (typically system logs e2x, ), and not human-reported times - for a0 xs:dnteTime
thome, use date or doteTime [whith can be 25 precis= ns Snptant , but 15 not requized t De). Lnstant 13§ more constrained dateTimnes
Note: This type 2 foc systemn times, not human bines {see date and dateTime Selow)
At ((-FFTTS-S1(0-2) (131 [0-5300 | 1-8 700 [ (4570003 (0] 3-57 4 [8-77) - (008-3] | [1- 730513084 1T L [@- ST 318575 1905 [8:3] (051 00-04 | 803 (), |8} 27T 00| ) (8F0-5] | 2£8-2]): (0-5]{9-8 ]| }ac0m))
date A date, or partial cote 2.0, Jout year O year + month) 3 esed in human communicatian. The foomet is YYYY, YYYY-MM, or Y¥Y¥-M4-00. =g 2018, 1573-06, or 1905-05-23. unioo of xs:date, A XS0 strng -
There SHALL be 0o time zone. Dates SHALL be valis dates i gYearMonts, untoo of xa:date,
wmigYess w3 gYearMonts,
wgYesr
. Begenc ((AS)([0-510(9-0)(3-9] 1 (29300 | [3-9]00) |4 wjoeui- {0 1-3] |A[0-] ) (~(u[3-B) [[2-2}(3-#]{3{#-11 1100 )
datetime A date, date-time or partial date (e.0. Just year or year + month) as used n buman communication, The tormat is YYYY, YYYY-MML YYY-MM-00 or YYYY-MN- unon of xs;GateTeme, A 3500 string - n
COThhimmess+ 222z, .0 2018, I973-ﬁ. 1905-06-23, 2015-02-07T13:28:17-05:00 or 2017-01-01700;00:00,0002. If howrs and minutes are speafies. @ tme fone SHAL be  xsidate, wreon of
st be due to schema type constrants tut may be 2ern-filled and may be ignored o recerer dsoretion, Dates SHALL be «alid dotes. The time g vesrMonth, wx;dateTime.
“24:007 In not allowed . Leap Seconds are alowed - see below wu:g Ve ¥uidate,
a:esrMonts,
(] Yowe
Regex.
v [[#-2](§9-0)({0-9)[2-91){30)0) | [3-9]0m)| {1-5]000) (-{0{3.9] [1{#-2]) (- (0]2-9] If1-T}(0-07 2 (-1 ) T( (L] (0-¥}{3(u.3]) | Fo-8}{8-0]:{ {0-R}[m-3] {me)d\. [0-0Fe)2(21(\o - S 0(0-0] [3 (B3]} [o-0]{0-] [34:0011)7)1))
titre: Atk duriteg the doy, m the formast khireress, Thers s no date h st be prowided due 10 schems type construimts Sut may be tero-liled snd may te igaored  asilime A 250N strvyg -
A retever dacretion. The timse “24:00" SHALL NOT b usesd. A G oo SHALL NOT b gmesent, Tesws Can be comebed 1 6 Dudion snoe sdnght. . xe e
Rege ((Vn)‘(l-a[|x(u_-lu-.!o-_q(,-q]:uc—g_[o-o]y-l(\.(u-pw)
tode Trecheatees thivt the viskse Is tnknn from & set of controlied strings Gwfred stsewhere (yee g cotes for further o ) by, & code is 10 & ring whach bt 2s:loken X508 strey
st oow L acter i 10 madng or Daling whilpaoe, and whers there o rio wistespate other IR Srghe spaces m th crdents
Regec [Malefief alert
Thia ata type can be oo 1o § Valustien
ol A0 ORD represaned a8 8 UR] (KT 3501 £); #,0. utretn) 1 2345 EE ] TEON yirsg -
Regen: wrmald) (o—au\.(u;(z-mo--]-n. o ) -
o Avy commkenstion of upper- ammmlurm. ‘t.mmmhrv v:."w"-n.a-mnlmdumm'mﬂmmmmmw— estreg FSON strng.
prefiosd TID, UUID o wy other identifar pattern Phal rsety Mesn constrmity. |
) A Regen: [A-Ta-z2-0\-4, J{1,24) o 7 o - S o ) -
markdome A FHIR string (see nhowe ) thet may (omtain markiomn syrtax for optonal (rocessng by 0 markdown presefamon engine, i the GFM exterson of CommonMark fommat (see sty TSTN strag
Belom)
Regex: 4t [\She)®. {omnX (kX mze it in the reges - too large)
unsgneding mmmmhuwczlﬂm? sononNegatvelintoger JSON fumber
Regex [WII(LL9HWI1°)
posiuveint  Ary positive Integer in the mnge 1..2,147 483,647 s poutiveloteger JS0ON nanbey
B M) v e _
wad AULID (aka GUID) represanted as @ UIE (RFC 41020 oy 0g. ermouand (SPS730-00% 43052141 SEEMA3209520 iyl XSO &g - an

e Can be further constrained



Data types in instances R S R .

Icentifie IN Elamant An \dentffier Intanded for comoutation
Elaments defined n Ancestors: (4, axlensan
ure MEI 0% code usus! | officisl | temp | secandary | oid (If known)
-~ typw I 0.t CodeabreConcspe
loentfierType (Extensibie)
stem I 0.t un Tha namespace for tha identifier value
alum 2 0.3 ng T™he velue that s unigue
{ J penca z 0.4 Ferog Time period when id is/was velld for use
"resourceType" : "Patient", L (¢ asmgner X 0.3 Meturnnce(Croanizntinn) Organization that issued |d (may be Just text]
"id" : "43961584-bf55-4ddf-9462-a37465fe4440",
"identifier" : [ B '
{
"type" : { Name Flags Card. Type Description & Constraints ?
"coding" : [ CodenbleConcept E{N]| Element Concept - reference to & terminology or just taxt
{ { Elements defined In Ancestors: id, extension
. ) coding z 0..* Coding Code defined by a terminciogy system
"system" : "http://terminology.hl7.org/CodeSystem/v2-0203/", - a . Y codid/
"code" : "MR", ~ 41 text z 0..1 ‘string Plain text representation of the concept
"display" : "Medical record number"
} Name Flags Card. Type Description & Constraints f
1 Coding IN Elermeant A reference to a code defined by & terminology system
} | Elements defined in Ancestors: Id, extenszior
0 i . L i 0..3 ur Identity of the terminology system
"system" : "http://myhospital.org/identifiers/patients",
" " " " 0.2 string Version of the system - if relevant
value" : "P0000001
} 0..1 code Symbol in syntax defined by the system
] - 0.1 string Represantation defined by the system
4
"name" : [ - 0.1 1f this coding was chossen directly by the user
{
"family" : "Doe",
"gj_ven" | Name Flags Card. Typw Desctiption & Constraints ?
" " HumanName I'N Elamant Name of 3 human - parts and usage
John | Elements defined in Ancestars! (¢, srtaraion
] uie MHE 01 coae usual | official | temp | nickname | anonymous | old | maiden
amubtine {Reguired}
} taxt p 4 0.1  string Text representation of the full name
] ’ family b4 Q.1 Mring Family name {often caled 'Surnamae’)
" enderll - "male "
g 5 ’ Gl z 0.* string Given names {not aways 'first’). Includes middie names
"birthDate" : "1971-04-28T00:20:00z" This repeating element crder: Ghven NAMeS Rppear n the correct order far predanting the nams
4 z Q.% mring Parts that come befoce the name
} This repeating slamant ordar Préfixes appaar In the Correct ardar for prasenting e name
suffix b4 0.* string Parts that come after the name

This repeating slamant cedar: Suffixas appaar In the correct ordar for prasanting the name
3 penod b 4 0.1 Poriod Time period when name was/a n use
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FHIR “special” resource types

* Foundational resources: used to define fundamental aspects of
FHIR (resources, maps, operations, capabilities)

Conformance Terminology Security Documents Other
Capability N C N Provena 3 . 3 e 1
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= g
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Graph
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FHIR development process

* HL7 Working Groups continuously analyse needs and enhance the
standard content — resources, guidance, etc.

* HL7 and FHIR community continuously improves the ecosystem and
supports the adoption

* International and national working groups can do the same



FHIR Maturity Levels

* FHIR Resources (i.e. all conformance artifacts) have a FHIR Maturity Model (FMM) level

‘ FMMS5

¢ 2 formal publication cycles
5 independent publications
FMM4

in more than one country

¢ 1 Formal publication cycle
¢ Multiple implementations

FMM3 e Backward changes require
*Meet quality guidelines consulting implementers
e Formal ballot

FMM2 eComments

eTested by 3 independent
systems for >80% scope

FMM1

*No warnings
* WG approval

FMMO
e Published draft

* Implementer feedback is welcome — and part of the process
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Patient resource

This page is part of the FHIR Spectfication (v4.0.3: R4 + Mixed ormatiue and S570), This is the currént published version. For a full fist of avallabie versions, see the Coscy of

nuihas vuctico ¥

[ Conters Exampies Datalled Descriptons Mapoings Profies & Extensions Operations ] R3 Conversions

Resource Patient - Content

Patent Adnenistration if Work Group Makurity Luyell N Normative (from v4,0.0) Security Category! Patent Compartments: Patmnt, Practitionss, LelatadPerson

@ This page has been approved as part of an ANSI |4 standard, See the Patient Package for further detalls

Cemographics and other administrative Information about an individual or animal recelving care or other haalth-relsted services

[ Scope and Usage ]

This Resource covers cata about patients and animals invoéved in a wide range of health-relatec activities, Incuding:

¢ Curstive activities

Paychiatric care

o SOUA services

.

Pregnancy care

Nursing and assisted living

Distary services

e Scope and usage

Tracking of personal health Anc axercise data

The data in the Resource covers the ‘who® Information about the patient: its attributes are focused on the demographic Information nacessary to support the sdminastrative,
financial and logistic procedures. A Patient record is generally createcd and maintained by each arganization pravicing care for a patient. A patient or enimal receiving care at multiple
organizations may therefore have its information present in multiple Petient Resources

Not all concapts are included within the base réssurce (such as race, ethnicty, argan donor statss, nationality, s£c. ), out may 24 found in profies defined for specific jurisdictions
(e.g.. US Meaningful Use Program) or standard extennions. Such fields vary widely batwaen jurisdictions and often have cifferent names and valuesets for tha similar concepts, but
they sre not simfiar enough to be able to map and exchange

Agpointmers, A tmantResoonse,

Thiz resource is referenced by Annotation,

tute, Caredlon, CareTeam, Char ) InlmRes , Che mpresson, Communication, Co

seage, CoverageElig

http://hl7.org/fhir/patient.html
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Resource content

~ |~ Resource Content

Structure umML XML ISON Turtle R3 DIff Al
Structure
ame Flags Card. Type Description I CoOnstaints
24 Matlent N DOVl a0 o Information about an Individual or amenal recelving health care services
cier IEH AR ean, contninesd, extension, modifierExtenson
- ) Identifier b3 0.%  Identif Ant identifier foe this patient
L active 2T 0.1 boolen Whether this patient’s record = In active use
=1 J name 0. MumanNsme A name pssocisted with the patient
- ) tedecom 0% Contactiint A contact detail for the individual
42 gander S 0.1 code rrale | female | other | unknawn
Administrativetandar (Raguired)
1) bethDats z dote The date of birth for the individual
@ decessed(x] NE O3 Indcates if the Individual is deceased or not
- deceasedBookaan Doolean
L1 deceasedDateTime detelime
« (P odivess b3 0.*  Addiess An address Tor the ndivicual
-3 masitalStatis 0.1  CodeshleConcept Marital (civil) status of a patient
MaritalStatus (Fxsensibin)
@ muttiplestn| x| 0.1 Whethar patient |6 part of a mmwltipde birth
b multipleBirthBoclean boolenn
S multipleBirthinteger Nt Qo
=) phota 0..*  Attachmont Image of the patient
- contact I X BackboneBement A contact paity (2.0, guardian, partner, friend) for the patient
I + Rwe: SHALL at least contanr a cortact’s delails ov @ referende Lo a0 0rpanization
2 relstianntiip 0,.* CodesldeConiept The kind of restonship
f Pationt Contact Relationahip (Extenstilo)
=P namu 0.1  HumanNume A name nssociated with the contact person
i. 1P wecom 0..* Conactoin A comtact detall for the persan
) adkdress 0.1 Address Address for the contact parson
P gender 0.1  oode male | fermale | other | unknown
I Adininate mtiveCander (Reguired)
¢ ocoantzation L 0.1 lwforenco(Organizaton) Organization that is associstoed with the contact
i porod 0.1 Perion The pertod during which this contact person or organization & valid to be contacted refating to this patient
=3 cormemunication 0.* Hackbarebiement A language which may be used to communicate with tha patiant about his or har health
ki P ijuage L. CodenbleConcept The language which can be used to communicate with the patient sbout his ar her health
Common Lunguopes (Mrefirsed but Bmlted W AllLsngueges)
4 prefecrnd 0..1 boolean Esngunge preference Indicator
« 1f pmoerniPractiione: 0% fefetsnce(Ovpanaaton  Patient's nominated primacy care provider
| Practitomne |
PractitionerRoie)
- menegingOrganerstion b3 0.1 Selorence(Orpancestion) Organdzation that is the custodinn of the patient record
- Ik AT 0.*  BackbonsEiement Unk to another patient resource that concems the same actudl person
|
=14 ather z 1.1 Rolarenco(Patiant | The other patient or related person resource that the link refers to
{ fustatedivrsan)
L type 3 1.1 code replaced-by | replnces | refar | seaniso

? Dosumentstion for Wiy foerrmt

See the Profiles & Extensions and the alternate definitions: Master Definition XML + JSON, XML Schema/Schemetron + JSON Schema, ShEx (for Turtle) + see the extensions 8 the

dependency analysis

UnkType (Riqusesa)



Terminology bindings
& Constraints

* Some data types can have
terminology bindings (with
varying strength)

* Any elements can have
(computable) constraints

e Constraints are also inherited

unL LERI Al

Strocture
Narwn Pags  Tand Yo [0 ’
- ) e Base for af sherarts
+ Bz AN PO plemetts Mk hive 8 Sridie of chvren
3 g
i 0,*  Srhermme AdStenel ot defioed by Trplemertators

A2 = bares type for ol Wements Doucet 0 o8 cemturse, Classes 8 an Importare strustare slemant of MU Bean the somEse tyes rnent the hase ‘eatures snd reprasectatian
Tules THAT 200 10 The Blerrer Trpe

Consty ¥nts
" Luved Location Desolption Eapr v
ey Rude (s NI PR ety must haes 3 Bvahue or (VAires

@, ShEs (far Turtle) + ase the extenuons & tha

tensiana and tha aiternate definitians: Mastar Definition XML & 1SON, XML Schama/Schematron + JSON Sch

See tha Profiles &

dependancy anaiysis
Terminology Bindings

ath Definition Type Reference

Patient.gender The pender of 8 persan ussd for administrative purpcses Raquired AGTTIN L MUy eGander
FPatient.contact.gender

b4

Patiant. maritaiStatus Tha comestic partnarship status of a parsen, Extorsible Mantal Statys ¢
Patient.cantact ralatianship The nature of the ralationahip betwaan 2 patient and & cantact peracn for that Extansible Fatlans sctRelationship
petiant.
Patient.communication./anguage & human ‘anguage Proferred, but imited to CommanLangueges
ALLACYUAGHS
Patiart link type The type of link betwesn this patient ressurcs and arother patisnt resource, Baquired LinkType
Constraints
id Level Location Description Exprussion
pat-1 Rule Patient.contact SHALL Mt Ieast contain A cantact's detalis or a rafersncs to an tolecom.=nistsl) or sddmmss.existsil

arganization
Notes:

* multpleBirth can be either expressod 83 a Boolean (just Indicating whether the patient Is part of a mutiple birth] or as an integer, Indicating the actual birth order,

o Patent records may anly Se n one of two statuses: In use (active=truse) sad not in use (active=Talse). A normal record m active, | e, It a8 in uie. Aclive s set 10 Telse’ when »
record is created as a dupilcata or In @rror. A record daes not need to De finked to be inactivated,

o The lnk slement |8 Uaed 10 adeert That Ewd of mars Patient reaources Are DO abaut the same actual patient, Ses Delaw for further Sscussien
« There shoud be oy coe preferred language (Language.praferenco = true) por mode of exprassion
¢ The Contact for a Patient has an slement crganization, this Is for use with guardians or business related contacts whers JLst the organization I8 relevant

' Patient ids and Patient resource ids

A Patient record’s Retource I can navaer change. For this reason, the identifiers with which humans are concemad (often calied MRN - Medical Record Numbses, or UR - Unit Record)
should not be uzed for the resource’s id, tince MRN'S may changs, L.e. 89 & result of having dupicate records of the same patient, [netead they should be repeetentad in the
Parient.identifier 15t whars thay can De managed, This is aisa usefl for the case of Institutions that have acquirse multipls frumbers because of Margers of patiant record fystems
over time.

Where there it 2 need to Implement an sutomatad MRN Identifier created for o patient record, this could be achieved by providing an idertifier in the patient with an appropriate
sasgner, MEN Type and/or system but with no value assigned, Internal busest rules can then detect this and replsce/populate this identifies with L or more idertifiers (a8
requirec).

Linking Patients

The dink element is used to assert that patient sesources refer to the same patient. This elemaent (s used to cupport the follcwing scensrios where mukiple petiant records exist:

Duplicate Patient records

Maneging Patient registration Is a well-known dfficult problem, Around 29 of registrations are in error, mostly duplicate records, Sometimes the duplicats record Is caught fairty
Quickdy and retired tefare much date i accumulated, Tn other cases, substantial amounts of data may accumulate. By wsing a link of type ‘replacec-by’, the record cantaining such a
link iz marked as a duplicate and the link points forward to a mecord that should be used insteoc. Note that the record pointed to may m its turm have been identified as crested n
wror and forward Lo yet ancther Patient rescurcs, Records that replace ansther record may use & link type of ‘repfaces’ pointing to the oid record

Patient record in a Patient index

A Patient record may be presant In a systam that acts as a Patient Indax: & maintaing a {summary of) patiant data anc a &5t of one or Mare servars that are known to hold a mone
comprehensive and/or suthontative record of the same patient. The link type ‘refer’ iz used to dencte such a link, Note that linked records may contain contredictory information
The record refarred to does not point back 10 tha refarring record.

Distributed Patient record

1n & distributed architecture, multiale systeme keep sepacats patient records conceming the same patient, Theas records are not conaldered duplicates, but contaln a datributed,
potentiaity overiapping viaw of thae patient’s cata, £ach such record may have its omn fotus or maintaining aorganization and thece need not be 2 sense of one record being mare
complete or more authoritative than another In such cases, links of type "see al1o’ can be used to point to other patient records, It Is not & requirement that such links sre bilateral

Patient vs. Person vs. Patient.Link vs. Linkage

Thae Person resource an tha surface appaars to ba very simllar to the Patient resource, and the usage for & i3 very similar to using the Patient.Link capability.

The intention of the Pecson resource iz to be able to link instances of resourtes togethar that pre believed to be the tame mndividual, Thia includes across rescurce types, such as
RalatedPerson, Practitonar, Fatiant ang svan other Parson resourtes.

The Pavtent Link however iz only intended to e usad for Patient resources




Search parameters

- Search Parameters

Search parameters for this resource. The common parametars aiso apply. See Searching for mora Information about searching In RESYT, messaging, and services.

Name

active | TU
address [TU
address-city TU
address-country
Ju

address-
postaicoda TU|
a_ggros;-sutc
TU
address-use | TU/

birthdate [ TU

death-date TU
deceased | TU

amall [TV
family [TU
gender: TU

general-
peactitioner TU!

given | TU

identifier | TU
language TU
Nk TU

name TU
organization
Tu

phone | TU|
phonetic TU!

tatecom [TU|

Type

referanc

string

tokan
tokan

referanc

e

Description

Whether the patient record |s active

A sarver defined search that may match any of the string fields in the Addrass, Including line, city,
district, state, country, postalCode, and/or text

A dty specified In an address

A country specified in an address

A postalCode specified In an address

A state specified In an address

A use code specified In an address

The patient’s gate of birth

The date of death has been provided and satisfies this sesrch value
This patient has been marked 42 deceased, or &5 & death date entered

A value in an email contact

A porvien of the family name of the patient

Gender of the patient

Patient’'s nominated general practitioner, not tha organization that manages the record

A portion of the given name of the patient

A patient Identifier
Language cods (Imespective of use value)
All patients linked to the glven patiant

A sarver defined search that may match any of the string fields In the HumanName, including
family, give, prefix, suffix, suffix, and/or text

The arganization that is the custodian of the patient record

A value in & phone contact

A portion of either family or given name using same kind of phonetic matching algorithm

The value in any kind of tslecom details of the patiant

Expression

Patiant.active
Patient.address

Patient.address city
Patient.address.country
Patient.address, pestaiCode
Patient.address, state
Fatient.address use
Patient.birthDate
(Patient.deceazed as dateTime)
Patient.deceased. exists() and
Patient.deceased !w false
Patient.telecom.where{systame='amall’)
Patient.name.family

Patient.gender

Patient.generalPractitioner
(Practitioner, Organization,
PractitionerRale)

Patient.name.glven

Patient.idantifier
Patient.communication.fanguage

Patiant.link.othar
(Patient, RelateoParson)

Patient.name
Patient.managingOrganization
(Crganization)

Patient.telecom, where{systems='phane’)

Patient.name

Patient.telacom

In
Common

Resources
Resources
-

Ressurces

ResouTTes

3

Resources

1
Resources

Rescurces

-

Resources




Resource instance

{
"resourceType" : "Patient",
"id" : "43961584",
"meta" : {
"versionId" : "1",
"lastUpdated" : "2020-09-11T13:48:11.266Z"
}I
"text" : {
"status" : '"generated",
"div" : "<div xmlns=\"http://www.w3.0rg/1999/xhtml\"><p><b>Generated Narrative with Details</b></p><p><b>id</b>:

1</p><p><b>identifier</b>: Medical record number = P0000001</p><p><b>name</b>: John Doe </p><p><b>gender</b>: other</p><p><b>birthDate</b>:
28/04/1971 0:20:00 AM</p></div>"
},

"identifier" : [
{
"type" : {
"coding" : [
{
"system" : "http://terminology.hl7.org/CodeSystem/v2-0203/",
"code" : "MR",
"display" : "Medical record number"
}
1
} r
"system" : "http://myhospital.org/identifiers/patients",
"value" : "P00000O1"
}
] 14
"name" : [
{
"family" : "Doe",
"given" : [
"John"
]
}
] 14
"gender" : "male",
"birthDate" : "1971-04-28T00:20:00Z"



FHIR Search

* FHIR servers can support search using GET or POST
e Search possibilities can be configured for individual systems
e Search can include additional resources, or limit the data...

26
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FHIR Search

e Search works as a filter:
* GET /Patient — all patients
* GET /Patient?_id=180252 — only the patient with that ID
* GET /Patient?identifier=http://hl7.org/fhir/sid/us-mbi|0000-000-0000
o GET/Patient?birthdate=1t2010-10-01

* A resource can be searched by its search parameters
* A server can be searched across resources

https://www.hl7.org/fhir/search.html



https://www.hl7.org/fhir/search.html

Search parameters

In the simplest case, a search |s executed by performing a GET operation in the RESTFul framework:

GEY [base)/[type]tname=valuek.. (8 format=[nime-type]})}

For this RESTful search (see definition In RESTFul APL), the parameters are a series of name=][value] pairs
encoded In the URL or as an application/x-www-form-urlencoded submission for a POST:

POST  [base)/[type]/_search{?[parameters | (& format=[mime-type]})

Search Parameter
Types
Number
Date/DateTime
String

Token
Reference
Composite
Quantity

URI

Special

Parameters for all
| resources
| _id
_lastUpdated
_tag
_profile
_security
_text
_content
_list

has

I
|
1
|
\
1
\
\
|
|IE
} _type

Search result
parameters

_sort

_count
_include
_revinclude
_summary
_total
_elements
_contained
_containedType

In addition, there is a special search parameters _query and _filter that allow for

an alternative method of searching, and the parameters _format and _pretty defined

for all interactions.

?

Strisciure
Name Hags Cand, Type Description & Constrninms

o Wtz R Sommt Resaios A poryon it x formst res pebty in the pr g of hantrcary or ralated pervices
| Elements defined in Ancestors: id, metn, rreliceiises, langunge, Sest, comtyned, pvtsemnn, modierta oo
'- 2 et b 4 0.*  Identifiey An psentifier for the person as this agent
(SIS ETS S 2 0.5 oo Whecher this pracuniores’s recond & in aCTve wuse
i- D numie b3 0. MunisMaine The namuds) kisocoted wih the geectitioner
2 bbb 3 0. CardactPume A comtact dutud for the grectioonr {that appty ts ul rofes)
i- D mitrbves b ] 0.%  Aditeoms Addrass(en) of the practtumner that are not rde spectfic (typoally hove addross)
|- 41 grnce 4 0.1 oo male | fermale | othes | uninosn
| Admvntr it eGender (Regurns)
’- 1 thOote X 0.3 dote The dote oo which the pracutioner was borm
D chotw e Arvachinent Losage of the person
+ 3 nusihcstn 0,  Rxckbesaiiiement Curtécutinn, bennees, or Uaning puitsnmg (o the proviean of Gew

3 devrtifier 0,% et Asr identifier for the ambhication for the acttiesr,

3 code 1.1 CodumbieConoopd Coded rep of the l
¥3 wade 8380, Verwon 7.7 {(Ceangis)

b P perad 0.2 Puned Fetsod dunng which the gualfication is valid
‘ Ld [ Q.F Sberenon]Orguniestaen ) Orgadation that regubates und s (e gual@catinn
LD sunmmurstation o.* s e A lwoguage the prachiinnar teer wme in patierd eonmmanicoeticn

Crmmges Langusges (Wrefvrmod bt dmaed to AfLanguages)

’! Docmenestion far thes formm

Sew the Proffes & Ustensions and the altermate dafittions: Master ODefintian XML 4 1SON, XML Schema/Schenmbron + 1508 Schemu, Shis (fur Tintie) + ses the estpnaons & the
dependency anatyais

| Terminology Bindings
Poth Defmition Type Relerence
Practtioner gesder The geodes o i perpon used for administrative purposes Bemguuen? At vt imdog
Practtionarqualification.code | Specific quaification the practitionar has 10 provide a service. Examiple va.03602.7
Practitioner communication A human lsmguspe. Meferrm), Sut Imted (o AR argusges | Camment sngusges

- _ Notes:

o The procttloner's Quadications ore scguiied by the practitionss Indegendend of any organization or rode, and 3o not imply that they are alowed/suthoni 2ed to perform roles
relvant 1o the qualificstion ot any specitic Qrganizntion/Location

© . Search Parameters

Search parameless foe this re=source. The common parameles also apply, See Seun hing for more informution sboul seardung in REST, messagng, and seryies

active

address

Type Description

tokor Whathar tha practiioner racoed is active

utring A server defined ssarch that may match any of the string fields in the Address, Inciuding line, city,
district, state. country, postalCode, and/or text

nadiess-cRty wrmg A chty speafiad us an addvass

address- wring A country specfied in nn address
country
2O Wing A pestalCode specifiogd in s adidress

Lxpression

Practitioneractyve
Practitioner.sddress

Practitonse address city

Practitioner.address country

Practitioneraddisss, postiiCode

in

Commuon
)

Rresources

1
Ndourcns
1
fesources



FHIR & terminologies
AHLZ FHIR

Terminology ] Information and Data model ]

Models and mapping ]

| |

B

Va le Set Element [ ]

Data Type
A Implementation Support

[\ A
] / " Conformance |

[ Validation ]
Transport ] \
/ \
GraphQL ’ ‘ REST API ’ Ref. implementations
Documents Services




FHIR use of terminology

* Some data elements have a terminology binding (of a specified
St re n gt h ) Val‘uf"Sj( :http:fmﬂ.org)fhirNaIueSeUpalient-oon!ac‘tte-l.akt‘il'nnship

e To a \/aluieSet which (tvnicallv) has valiies ot of a CodeSvstem

-ontact I 0.* BackboneElament A contact party (e.g. guardian, partner, friend) for the patient

-} \a
+ Rule: SHALL at least contain a contact's detalls or a reference to an organization M_“'
3 relationship 0..* The kind of relationship ‘ s '
[ Patient Contact Relationship {Extensible)
) nams 0..1 HumanName A name associated With the contact person —y - ——
J) telecomn 0..* ContactPoint A contact detall for the person io :
) address 0..1 Address Address for the contact person —
gende 0..1 code male | female | ather | unknown + himtian . sAaiiatireet
I AdministrativeGender (Required) Content Logical Definition
o organization 1 0..1 Reference(Organization) Organization that Is associated with the contact e G e e e
. ) . . Expansion
Value Set http//nl7.org/fhir/ValueSet/administrative-gender T srppmsson geservind 14 e 221
* Wack Groes nat: stros {frem 0.0 ' Arry Th i 4t Clrtinns L1 ihiny
o T sage has Lean 2paend ot Javt of M1 A £ EAnEMd, Baw e o PachNge A durthes Setads

Thin /& vacum tat cwioed by the PHI3 praject

Content Logical Definition

o Indhude oF wodes defosd i Mete /)07 argt feis eemiristoatsve gander

Expansion

Tres aeparaion geneated 14 Agr 2021

Thix vwism sat cartsrs 4 coccests

Evparaen) lased ar
Wi zoces from spmar mrzp. I arg) frir/ adalmiazrative- gundec

Cade Cisplay  Definitien
Maw Man
Ferrade  Fanale
Cthar Ot

Unknswn Unkinasn



ConceptMap
Mappings between code system concepts (in source and
target value set contexts)

e.g. 263204007 |Fracture of shaft of ulna| (SNOMED CT)
=» $52.209A “Unspecified fracture of shaft of unspecified
ulna, initial encounter for closed fracture” (ICD-10-CM)

Source

Value Set
Code System A selection of a set
Defines a set of of codes for use in
Naming System concepts with a a particular context
Defines the identifiers of coherent meaning
a code or identifier Identifies e.g. “SNOMED CT
system Code fracture codes” .
e.g. Display
2.16.840.1.113883.6.96 Definition
http://snomed.info/sct Element (instance)
e.g. SNOMED CT Coded Data Type
code/
Coding/
CodeableConcept

e.g. 263204007 |Fracture of

http://build.fhir.org/terminology-module.html shaff of ulna|

— — ¢ —


http://build.fhir.org/terminology-module.html

Q&A




Putting FHIR together
AHL7 FHIR

Terminology ] Information and Data model ]

Models and mapping ]

B

Value Set Element

Transport

‘ SOAP ’ ‘ GraphQl ’ ‘ REST API ’ Ref. implementations

‘ Messages ’ ‘ Documents ’ ‘ Services ’




Resource References

A Resource is normally the atomic exchange
unit. Resources relate to each other.

Name

!~
]

i

i

Raferance

referance
-1 type
J \dentifisr

aisplay

- subject

- [4 encounter

=4 authoradn

= requaster

- (4 performer

Flags
N

1
z

Card,

=

-4 suppertinginformation

Type
Element

string

un

identifiar

string

1.3 [ Reference(Patient | Group) ]

0..1 | Reference(Encountar)

0..* | Referenca(Any)

0.3 dateTime

(s )
0.1 Reference(Fractitioner |

FractitionerRole. | Organization
| Patient | RelatedPerson |
Davice)

0..1 | Reference(Prectitioner |
PractiticnerRole | Organization
| Patient | Device |
RelatadPerson | CaraTeam |
HealthcareSarvice)

Dascription & Constraints ?
A refarance from ane resource to another

+ Rule: SHALL have a contained résource If a local reference is provided
Elements defined In Ancestors: |d, extension

Literal reference, Ralative, internal or absolute URL

Type the referance refers to (e.g. "Patient”)
RasourceTypa (Extensibla)
Logical reference, when literal reference is not known

Text altemative for the resource

- Literal References
The reference is the key element - resources are identified and addressed by their URL. It contains @ URL that is
either
* an absolute URL

« a relative URL, which is relative to the Service Base URL, or, if processing a resource from a bundle, which is
relative to the base URL implied by the Bundle.entry.fullurl (see Resolving References in Bundies)

« an internal fragment reference (see "Contained Resources” below)

A relative reference to the Patient "034AB16" In an element named subject on a FHIR RESTful server:

<sub

<re

at/034ABL1E" />

m

</=ubj
An absolute reference to a Structure Definition in an element named profile :

{
“profile” : (
"reference”
}
}

"http:i//fnde hl7 org/sve/Structurebefinitlon/c8973a22 - 2b5h - 4676 - 9C66 - DD6IDC IO 1H™

- Logical References

In many contexts where FHIR is used, applications building a resource may know an identifier for the target of the
reference, but there is no way for the application to convert this to a literal reference that directly references an actual
resource, This situation may arise for several reasons:

« There is no server exposing any such resource. This is often the case with national identifiers (e.g. US SSN or NPI),
and such identifiers are widely used

* The server that exposes the resource is not available to the source application, so it has no way to resolve an
identifier to a reference

« The application is not in a RESTful environment - |t is creating a message or a document

For further discussion of the use of identifiers on resources, see Consistent Resource Identification, In these cases, the
source application may provide the identifier as a logical reference to the entity that the target resource would describe,

A logical reference to the Patient with an SSN of 000111111:

>




Bundle

e Used to contain and
group resources

* Different bundle types

e Others resources for
grouping only:
e List
* Composition
* (Group)

Name

Flaogs
IIN

(=

M M M M M M

M M M MM

™M

~M

Card.
LN |
1.1
0.1
. |
0.
35 |
1.1
o..
0.1
|
)..1
0.1
0.1
0.1
1.1
1.1
).
LS |
L |
0.1
L |
1.1
).
(NS |
N |
).
L |

Type

Description & Constraints

“ontaing a colla

+ Bufe: folal anly whet & search or stovy

+ Rufe: search only when a searc)
+ Rufe: quest mandatary barch/transaction/hist Lutedd
+ Rule Wry. asponse mandatovy fov batoh respor slory, otnarwse pvohulated

+ Rufe: Falltl] maust be wmigue in @ widie, ar alse antries wilth the sarme (LT miest have diffécent meda versionid

(excem in history bundies)

+ Ruie: rmand rust have an identifier with & systen and & value
+ Ruie: A Wit must have @ date
+ Rufe: A vt must have @ Compasitian as thea first rasource

+ Rufe: A message most have @ Messagelieader as the fiyst réesource
Elements defined in A t

sreje itifior ¢

egtors . Meta, hng

docurnent | message | transaction | trensaction-response | batch | betch-response | history | searchsst | -.n_-%uh_m]

Whan tha hundle was assembiad
I search, the tolsd number of malches
Links redated to this Bundle

See http:/fwww lana, org/assignments/link-ralations/Mink-ralations. xhtrmil 2 finke-osl

Raference detalls for the fink

Entry in tha bundle « will have a resoarce o iInformation

+ Rufe: must be & resource u S these's & reguest o response
+ Rufe: AN cannot be & version specific reference
This ropa

Compos

order: For bundles

ting aleenar of type 'documant’ and ‘'massage’, tha first rase

ion or MessageHeader respectively ), For all bundgles, the meaning of the order of an

i spacial [must ba

on the burddle

s dapends
Type
Links redated to this entry

URT for %

ource (Absalute URL server address of URI for UUID/OID)
A resourte in the bundie

Search re

ad Information

mateh | Inchuoe | outzome - why this is in the result set
1EntryMode (Reql d)

Search manking (between 0 and 1)

Additional exacution Ifermation (transaction/batc
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Far managing cache currency
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FHIR extensions

* The way to add elements to a structure while keeping conformant

e Extensions are also defined using FHIR

* FHIR does provide some standard extensions: where the data element
is not very common, but where there’s utility in having a common

way to express it _
AHL7 FHIR roees | 7

Entennton

T'E-_, Table of Contents Extensions

This page s part of the FHIR Specificaton (v4.0.1: R4 - Mixed "o
publinhet varnions ¢

Extension; Translation

1#t e and ©1U), This is the current published version, For a full list of available versions, sse the Die oo of

i s e FHIR Core-defined Extension Registry
Extension Content > »

.........



Contained resources, extensions

* Resources can contain other resources

"resourceType" : "Patient",
"id" : "43961584-bf55-4ddf-9462-a37465fe4440",

"contained" :

{

[

"resourceType": "Organization",

LET LI

n123" ,

"identifier": [

{

"system": "urn:ietf:rfc:3986",
"value": "urn:0id:2.16.840.1.113883.19.5"

}
]I
"name": "Good Health Clinic"
}
]I
"extension" : [
{
"url" : "http://hl7.org/fhir/StructureDefinition/patient-birthPlace",
"valueAddress" : {
"city" : "Muenchen",
"country" : "Germany"
}
}
]I
"identifier" : [
{
"type" : {
"coding" : [
{
"system" : "http://terminology.hl7.org/CodeSystem/v2-0203/",
"code" : "MR",
"display" : "Medical record number"
}
1
}I
"system" : "http://myhospital.org/identifiers/patients",
"value" : "P00000O1"
}
]I
"name" : [
{
"family" : "Doe",
"given" : [ "John“ ]
}
]I
""gender" : "male",
"birthDate" : "1971-04-28T00:20:00z"
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Exchange paradigms

* FHIR supports 4 paradigms
o RESTful APl hl7.org/fhir/http.html
‘ - & 0  Documents (like CDA)

hl7.org/fhir/documents.html

Messages | Services e Services (SOA techniques)
hl7.org/fhir/services.html

 Messages hl7.org/fhir/messaging.html

http://www.healthintersections.com.au



https://www.hl7.org/fhir/http.html
https://www.hl7.org/fhir/documents.html
https://www.hl7.org/fhir/services.html
https://www.hl7.org/fhir/messaging.html
http://www.healthintersections.com.au/

REST

* Most common approach

GET (the “read” verb)
* GET a single resource: GET Patient/43961584

 GET a set of resources GET Patient (?...)
e Response is a resource (a Patient, or a Bundle, or an OperationOutcome)

* POST (create)
e PUT (update)
 DELETE (delete)




Example

(GET) http://test.fhir.org/r4/Patient/43961584/ history/4? format=json



Documents

e A Bundle with
* Type = document
e 1stEntry is a Composition

* N entries referenced by Composition

e Signature and Provenance

e Used for

Persistence
Stewardship
Authentication
Context

Integrity

Human Readability

Composition Resource

<Bundle>

'Metadata| | Attester | |Section

| <entry>
<resource>

v v
|Section | |Section |

<Composition />
</resource>
</entry>
<entry>

\ 4

‘Observation
.Resource )
—V

Device Resource
_ 4
( Y

List Resource

& ' 4

— .

\ 4

Condition Resource

& 4

<resource>

<Observation />
</resource>
</entry>
<entry>
<resource>

<Device />
</resource>
</entry>
<entry>
<resource>
<List/>
</resource>
</entry>
<entry>
<resource>

<Condition/>
<resource>
</entry>

</Bundle>
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Reg. U.S. TM Office.

http://build.fhir.org/documents



http://build.fhir.org/documents

FHIR Subscriptions

* Potentially interesting for “listening” to events

e SubscriptionTopic resources
o Define the data and change used to trigger notifications

o Define the filters allowed to clients

e Subscription resources
o Describe a client's request to be notified about events defined in a SubscriptionTopic

o Set filters on events (as defined in the referenced SubscriptionTopic )
o Describe the channel and endpoint used to send notifications
o Describe the payload included in notifications (MIME type, content level, etc.)

e subscription-notification Bundles
o Describe a notification (using a SubscriptionStatus)

o Contain zero or more notification payloads

http://build.fhir.org/subscriptions



http://build.fhir.org/subscriptions

Q&A
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Using FHIR in an implementation

* Will be subject of a dedicated intro session

* There can be different levels — look for already existing guidance (or
help build it)

* A FHIR specification can add constraints and extensions to the
specification it depends on

Project specifications

National guidance (e.g. vocabularies, mandatory data)

Standard constraints e.g. HL7 guides, IHE profiles, OpenHIE guides

FHIR base specification

{



Constraining FHIR

e Cardinalities can be further reduced
* Vocabulary bindings can be further reduced
 Slices can be created



FHIR Tools

* FHIR servers

e Readily available:
* http://test.fhir.org/r4
* http://hapi.fhir.org/

» Reference implementations (servers and clients on several technology
platforms)

https://confluence.hl7.org/display/FHIR/Open+Source+implementations

() O


http://test.fhir.org/r4
http://hapi.fhir.org/
https://confluence.hl7.org/display/FHIR/Open+Source+Implementations

Get in touch, be active

* Check with others (at chat.thir.org or community.fhir.org)

* Create (or ask someone to create) a change request

* Join a FHIR event like DevDays (devdays.com), discuss

* Join a FHIR connectathon, test and provide feedback

() _©
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https://chat.fhir.org/
https://ccommunity.fhir.org/
https://www.devdays.com/

Feedback,
Q&A, Discussion

Next sessions




Upcoming sessions

* FHIR profiling & documentation: May 26th

In this webinar we’ll explore the basics for creating and documenting a FHIR® specification for a project, a country, or an individual
application. We’'ll see how the FHIR® specification can be extended and constrained to support specific needs. After identifying what is
contained in a FHIR® specification, we’ll see how such specifications are documented, and how this is done in a good way to accelerate
delivery through validation, testing, and automation. We’ll remember some of the basic FHIR® features around localization and multi-
language which become more important when implementing FHIR® profiles.

* FHIR and Terminology: Jun 30th

This session will introduce the FHIR® support for terminologies: Standard (global) terminologies like SNOMED CT, LOINC, or local
terminologies (for example national codes) vs project-specific terminologies. We’'ll look at the FHIR® resources for terminologies, how
they are used Iin the other FHIR® resources, and how to define new terminology resources, as well as how to localize the value sets. We'll

also take a quick look at the basic FHIR® terminology operations and provide some pointers to additional resources and terminology
servers.

* FHIR Implementation Guide / Advanced Usage: Jul 28th

The culmination of this foundational series will be a practical workshop-like session, with an example for anyone that wishes to create
their first FHIR® specification publication. We will use the open-source tools (we will provide installation instructions beforehand) and we’ll
guide you through the creation of a publication of an Implementation Guide in the most fundamental aspects: Setting up a (shared)
repository, adding FHIR® conformance resources (e.g. profiles, extensions, value sets), importing dependencies from other specifications,
adding narrative text and diagrams, and using a shorthand language to accelerate the work. At the end, you will be able to find the

published content on your machine, ready for sharing - or you can use the community continuous delivery tools to share the result online
directly from your repository.

Digital Square | connecting the world for better health
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