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In RDF/OWL, ValueSets are named Classes representing sets of CodingBase individuals (system and 3 

code).  4 

A ValueSet may be indirectly defined by concept Classes (typically in a hierarchy). A concept can have 5 

one or more direct restriction of CodingBase individuals. A concept can only have restrictions on a single 6 

code system. 7 

This document version shows two navigation options out of other possibilities: 8 

1. ValueSets are named Classes with direct restrictions on CodingBase individuals (system + code) 9 

2. ValueSets are named Classes representing sets of CodingBase restrictions via Concept 10 

restrictions.   11 

3. Others – see later section on “Restriction equivalents to Compose Elements” 12 

The approach is generally the same for HL7 FHIR internal code systems and external code systems such 13 

as SNOMED CT.  14 

Since there is dependency between them, the document is arranged to cover definition of: 15 

 CodingBase individual 16 

 Approach to conformance 17 

 Code System 18 

 Concept 19 

 ValueSet 20 

1 RDF CodingBase Individual Example 21 

Here is the raw RDF as exchanged: 22 

###  http://record/AllergyIntolerance/1 23 
 24 
<http://record/AllergyIntolerance/1> rdf:type profile:AllergyIntolerance , owl:NamedIndividual ; 25 
   fhir:AllergyIntolerance.substance [ rdfs:label "beta-lactam (antibiotic)" ; 26 
      fhir:ConceptBase.coding [  27 
         fhir:CodingBase.system [ fhir:value <http://snomed.info/sct> ] ; 28 
         fhir:CodingBase.code [ fhir:value "90614001" ] ; 29 
         fhir:CodingBase.display [ fhir:value "beta-lactam (antibiotic)" ]  30 
      ] ; 31 
      fhir:ConceptBase.text [ fhir:value "beta-lactam (antibiotic)" ] 32 
   ] ; 33 
 34 
   fhir:Resource.id [ fhir:value "1" ] ; 35 
   fhir:AllergyIntolerance.patient [ fhir:Reference.reference [ fhir:value "http://record/Patient/PeterPatient" ] ; 36 
      fhir:Reference.display [ fhir:value "Peter Patient" ] 37 
   ] ; 38 
 39 
   fhir:AllergyIntolerance.status [ fhir:ConceptBase.coding  40 
      [ fhir:CodingBase.code [ fhir:value "confirmed" ] 41 
   ] 42 
] . 43 



Here is the RDF after the CodingBase individuals are classified to their terms and References have 44 

closure: 45 

###  http://record/AllergyIntolerance/1 46 
 47 
 48 
<http://record/AllergyIntolerance/1> a profile: AllergyIntolerance, owl:NamedIndividual ; 49 
   fhir:Resource.id [ a fhir:id ; fhir:value "1" ] ; 50 
   fhir:AllergyIntolerance.status [ a <http://hl7.org/fhir/allergyIntoleranceStatus#confirmed>; 51 
      fhir:ConceptBase.coding [ fhir:CodingBase.code [ a fhir:codeBase ; fhir:value "confirmed" ]  ]  52 
   ] ; 53 
   fhir:AllergyIntolerance.patient [ a fhir:Reference ;  54 
      fhir:Reference.reference [ a fhir:uri ; fhir:value "http://record/Patient/PeterPatient" ] ; 55 
      fhir:Reference.display [ a fhir:string ; fhir:value "Peter Patient" ] ; 56 
      fhir:Reference.link <http://record/Patient/PeterPatient> ; 57 
   ] ; 58 
   fhir:AllergyIntolerance.substance [ a fhir:ConceptBase , <http://snomed.info/id/90614001> ;  59 
      fhir:ConceptBase.coding [ a fhir:CodingBase ; 60 
         fhir:CodingBase.system [ a fhir:string ; fhir:value "http://snomed.info/sct" ] ; 61 
         fhir:CodingBase.code [ a fhir:codeBase ; fhir:value "90614001" ] ; 62 
         fhir:CodingBase.display [ a fhir:string ; fhir:value "beta-lactam (antibiotic)" ]  63 
      ] ; 64 
      fhir:ConceptBase.text [ a fhir:string ; fhir:value "beta-lactam (antibiotic)"  65 
] 66 
] . 67 

 68 



2 Schema definition 69 

2.1 FHIR Schema definition 70 

2.1.1 Allergy Intolerance Status Structural Definition 71 
    <element> 72 
      <path value="AllergyIntolerance.status"/> 73 
      <short value="active | unconfirmed | confirmed | inactive | resolved | refuted | entered-in-error"/> 74 
      <definition value="Assertion about certainty associated with the propensity, or potential risk, of a reaction 75 
       to the identified Substance."/> 76 
      <comments value="Decision support would typically raise alerts for 'Unconfirmed', 'Confirmed', and 'Resolved' 77 
       and ignore a 'Refuted' reaction. In particular, 'Refuted' may be useful for reconciliation of the Adverse Reaction 78 
       List. Some implementations may choose to make this field mandatory."/> 79 
      <alias value="State"/> 80 
      <min value="0"/> 81 
      <max value="1"/> 82 
      <type> 83 
        <code value="code"/> 84 
      </type> 85 
      <isModifier value="true"/> 86 
      <isSummary value="true"/> 87 
      <binding> 88 
        <strength value="required"/> 89 
        <description value="Assertion about certainty associated with a propensity, or potential risk, of a reaction 90 
         to the identified Substance."/> 91 
        <valueSetReference> 92 
          <reference value="http://hl7.org/fhir/ValueSet/allergy-intolerance-status"/> 93 
        </valueSetReference> 94 
      </binding> 95 
      <mapping> 96 
        <identity value="v2"/> 97 
        <map value="IAM-17"/> 98 
      </mapping> 99 
      <mapping> 100 
        <identity value="w5"/> 101 
        <map value="status"/> 102 
      </mapping> 103 
    </element> 104 

2.1.2 AllergyIntolerance.substance Structural Definition 105 
    <element> 106 
      <path value="AllergyIntolerance.substance"/> 107 
      <short value="Substance, (or class) considered to be responsible for risk"/> 108 
      <definition value="Identification of a substance, or a class of substances, that is considered to be responsible 109 
       for the adverse reaction risk."/> 110 
      <comments value="It is strongly recommended that the substance be coded with a terminology, where possible. 111 
       For example, some terminologies used include RxNorm, SNOMED CT, DM+D, NDFRT, ICD-9, IDC-10, 112 
       UNI, ATC and CPT. Plain text should only be used if there is no appropriate terminology 113 
       available. Additional details about a substance can be specified in the text."/> 114 
      <alias value="Agent"/> 115 
      <min value="1"/> 116 
      <max value="1"/> 117 
      <type> 118 
        <code value="CodeableConcept"/> 119 
      </type> 120 
      <isSummary value="true"/> 121 
      <binding> 122 
        <strength value="example"/> 123 
        <description value="Type of the substance and Negation codes for reporting no known allergies."/> 124 
        <valueSetReference> 125 
          <reference value="http://hl7.org/fhir/ValueSet/allergyintolerance-substance-code"/> 126 
        </valueSetReference> 127 
      </binding> 128 
      <mapping> 129 
        <identity value="v2"/> 130 
        <map value="AL1-3 / IAM-3"/> 131 
      </mapping> 132 
      <mapping> 133 
        <identity value="w5"/> 134 
        <map value="what"/> 135 
      </mapping> 136 
    </element> 137 
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2.2 OWL Schema Definition 138 

2.2.1 Allergy Intolerance Class 139 

The OWL schema fragment for the class and object properties is shown here: 140 

###  http://hl7.org/fhir/AllergyIntolerance 141 
 142 
fhir:AllergyIntolerance rdf:type owl:Class ; 143 
                         144 
                        rdfs:subClassOf fhir:DomainResource , 145 
                                        [ rdf:type owl:Restriction ; 146 
                                          owl:onProperty fhir:AllergyIntolerance.status ; 147 
                                          owl:allValuesFrom fhirvs:allergy-intolerance-statusA 148 
                                        ] , 149 
                                        [ rdf:type owl:Restriction ; 150 
                                          owl:onProperty fhir:AllergyIntolerance.status ; 151 
                                          owl:maxCardinality "1"^^xsd:nonNegativeInteger 152 
                                        ] , 153 
                                        [ rdf:type owl:Restriction ; 154 
                                          owl:onProperty fhir:AllergyIntolerance.patient ; 155 
                                          owl:allValuesFrom fhir:Reference 156 
                                        ] , 157 
                                        [ rdf:type owl:Restriction ; 158 
                                          owl:onProperty fhir:AllergyIntolerance.patient ; 159 
                                          owl:maxCardinality "1"^^xsd:nonNegativeInteger 160 
                                        ] , 161 
                                        [ rdf:type owl:Restriction ; 162 
                                          owl:onProperty fhir:AllergyIntolerance.substance ; 163 
                                          owl:allValuesFrom fhirvs:allergyintolerance-substance-code 164 
                                        ] , 165 
                                        [ rdf:type owl:Restriction ; 166 
                                          owl:onProperty fhir:AllergyIntolerance.substance ; 167 
                                          owl:maxCardinality "1"^^xsd:nonNegativeInteger 168 
                                        ] , 169 
……………………… 170 
. 171 
 172 

It shows that:  173 

 AllergyIntolerance.status is restricted to the set defined by fhirvs:allergy-intolerance-statusA. 174 

 AllergyIntolerance.substance is restricted to the set defined by 175 

fhirvs:allergyintolerance-substance-code. 176 

However due to OWA approaches by the reasoner (HermiT) an inconsistency is not detected. 177 



2.2.2 AllergyIntolerance.status Object Property definition 178 
###  http://hl7.org/fhir/AllergyIntolerance.status 179 
 180 
fhir:AllergyIntolerance.status rdf:type owl:ObjectProperty ; 181 
   fhir:binding.valueSetReference "http://hl7.org/fhir/ValueSet/allergy-intolerance-status"^^xsd:anyURI ; 182 
   fhir:isModifier "true"^^xsd:boolean ; 183 
   fhir:isSummary "true"^^xsd:boolean ; 184 
   rdfs:comment "Decision support would typically raise alerts for 'Unconfirmed', 'Confirmed', and 'Resolved' and ignore 185 
a 'Refuted' reaction. In particular, 'Refuted' may be useful for reconciliation  of the Adverse Reaction List. Some 186 
implementations may choose to make this field mandatory." ; 187 
   fhir:short "active | unconfirmed | confirmed | inactive | resolved | refuted | entered-in-error" ; 188 
   fhir:binding.description "Assertion about certainty associated with a propensity, or potential risk, of a reaction to 189 
the identified Substance." ; 190 
   fhir:concept_definition "Assertion about certainty associated with the propensity, or potential risk, of a reaction to 191 
the identified Substance." ; 192 
   fhir:binding.strength "required" ; 193 
   rdfs:domain fhir:AllergyIntolerance ; 194 
   rdfs:range fhir:code ; 195 
   rdfs:subPropertyOf fhir:objectProperty . 196 

2.2.3 AllergyIntolerance.substance Object Property 197 
###  http://hl7.org/fhir/AllergyIntolerance.substance 198 
 199 
fhir:AllergyIntolerance.substance rdf:type owl:ObjectProperty ; 200 
   fhir:isSummary "true"^^xsd:boolean ; 201 
   fhir:binding.valueSetReference "http://hl7.org/fhir/ValueSet/allergyintolerance-substance-code" ; 202 
   fhir:short "Substance, (or class) considered to be responsible for risk" ; 203 
   fhir:concept_definition "Identification of a substance, or a class of substances, that is considered to be responsible 204 
for the adverse reaction risk." ; 205 
   fhir:binding.strength "example" ; 206 
   rdfs:comment "It is strongly recommended that the substance be coded with a terminology, where possible.  For example, 207 
some terminologies used include RxNorm, SNOMED CT, DM+D, NDFRT, ICD-9, IDC-10, UNI, ATC and CPT. Plain text should only 208 
be used if there is no appropriate terminology available. Additional details about a substance can be specified in the 209 
text." ; 210 
   fhir:binding.description "Type of the substance and Negation codes for reporting no known allergies." ; 211 
   rdfs:domain fhir:AllergyIntolerance ; 212 
   rdfs:range fhir:CodeableConcept ; 213 
   rdfs:subPropertyOf fhir:objectProperty . 214 
 215 

3 Approach to Conformance 216 

Binding strength to a ValueSet determines the conformance of the CodingBase. 217 

Almost all of the elements that have a coded data type are bound to a value set. The bindings are 218 

associated with various degrees of flexibility as to how closely the value set should be followed:  219 

required To be conformant, instances of this element SHALL include a code from the specified value 

set 

extensible To be conformant, instances of this element must include a code from the specified value 

set if any of the codes within the value set can apply to the concept being communicated. 

If the valueset does not cover the concept (based on human review), alternate codings 

(from different code systems, including local ones) or (data type allowing) text) may be 

included instead. 

preferred Instances are encouraged, to draw from the specified codes for interoperability purposes 

but are not required to do so to be considered conformant 



example Instances are not expected or even encouraged to draw from the specified value set. The 

value set merely provides examples of the types of concepts intended to be included 

The classes that the CodingBase individual belong to, are inferred and the individual must belong to the 220 

ValueSet class declared in the schema if its binding strength is “required”.  221 

In the example above, the individual ConceptBase has a CodingBase which is a member of fhirvs:allergy-222 

intolerance-statusA so the ConceptBase individual is conformant to the schema. 223 

This implies that a reasoner will work from the values in the CodingBase.system and CodingBase.code to 224 

infer the classes. The ValueSet Class must be equivalent or a superclass of the restriction for this to 225 

work. 226 

Being a member of the Target ValueSet meets the “required” binding strength. Being a member of 227 

another ValueSet meets the “extensible” binding strength. 228 

Note that the binding strength for AllergyIntolerance.status is “example”. It is expected that a Profile 229 

would strengthen this to “required”. 230 

In ORIM, the subclassing of restrictions approach (as a general Class axiom) is taken which avoids 231 

complications from propagation. This subclass approach for restrictions and the superclass approach for 232 

Concepts will be taken in FHIR/RDF. 233 

The testing of the conformance is outside the scope of this paper but is expected to be performed with 234 

rules or query languages. 235 

4 RDF Verbatim translation 236 

The RDF direct verbatim translation of FHIR XML ValueSet is not useful since it cannot be assembled into 237 

graphs with other parts of the RDF. The elements of a CodeSystem in an XML ValueSet Resource will not 238 

be translated into RDF individuals but into one or more classes. 239 

  240 



5 Code system 241 

5.1 HL7 FHIR Internal Code System XML example 242 

A definition of a code system, inlined into the value set (as a packaging convenience).  243 

  <codeSystem> 244 
    <extension url="http://hl7.org/fhir/StructureDefinition/valueset-oid"> 245 
      <valueUri value="urn:oid:2.16.840.1.113883.4.642.1.50"/> 246 
    </extension> 247 
    <system value="http://hl7.org/fhir/allergy-intolerance-status"/> 248 
    <version value="1.0.0"/> 249 
    <caseSensitive value="true"/> 250 
    <concept> 251 
      <code value="active"/> 252 
      <display value="Active"/> 253 
      <definition value="An active record of a reaction to the identified Substance."/> 254 
      <concept> 255 
        <code value="confirmed"/> 256 
        <display value="Confirmed"/> 257 
        <definition value="A high level of certainty about the propensity for a reaction to the identified 258 
Substance, 259 
         which may include clinical evidence by testing or rechallenge."/> 260 
      </concept> 261 
    </concept> 262 
  </codeSystem> 263 
 264 

5.2 RDF CodeSystemURI declaration  265 

A code system will have one named individual representing the code system. This is a member of class: 266 

fhir:CodeSystemURI . CodeSystemURI is a subclass of fhir:uri and allows named individuals to represent 267 

the URI. The properties are added to it as annotation properties. 268 

Thus the reference to a system in CodingBase.system can have a value e.g. <http://snomed.info/sct> 269 

and not have to declare a further anonymous individual. 270 

5.2.1 HL7 Internal Code system URI example 271 
###  http://hl7.org/fhir/cs/allergy-intolerance-status 272 
 273 
fhircs:allergy-intolerance-status rdf:type fhir:CodeSystemURI , owl:NamedIndividual ; 274 
   fhir:caseSensitive "true"^^xsd:boolean ; 275 
   fhir:valueset-oid "urn:oid:2.16.840.1.113883.4.642.1.50" ; 276 
   fhir:value "http://hl7.org/fhir/cs/allergy-intolerance-status" ; 277 
   fhir:prefix "http://hl7.org/fhir/allergy-intolerance-status#" ; 278 
   fhir:version "1.0.2" . 279 

5.2.2 SNOMED Code System URI example 280 
###  http://snomed.info/sct 281 
 282 
<http://snomed.info/sct> rdf:type fhir:CodeSystemURI , owl:NamedIndividual ; 283 
   fhir:value "http://snomed.info/sct"^^xsd:anyURI . 284 
   fhir:caseSensitive "false"^^xsd:boolean ; 285 
   fhir:prefix "http://snomed.info/id/"^^xsd:string ; 286 
   fhir:valueset-oid "2.16.840.1.113883.6.96" ; 287 
   fhir:version "US1000124_20140301" . 288 
Code systems are published at http://hl7-fhir.github.io/terminologies-systems.html and the URI 289 

identifier is used for FHIR/RDF rather than the OID.  290 

Version of code system as part of the name is TBD. 291 
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6 Concept  292 

6.1 HL7 FHIR Concept XML 293 

The following fragment from Allergy Intolerance Status found at 294 

http://hl7-fhir.github.io/valueset-allergy-intolerance-status.html  295 

In FHIR, Code System contains ValueSet.codeSystem.concept elements. 296 

ValueSet.codeSystem.concept have code, abstract, display, definition, designation and nested 297 

Valueset.Concepts. 298 

  <codeSystem> 299 
    <extension url="http://hl7.org/fhir/StructureDefinition/valueset-oid"> 300 
      <valueUri value="urn:oid:2.16.840.1.113883.4.642.1.50"/> 301 
    </extension> 302 
    <system value="http://hl7.org/fhir/allergy-intolerance-status"/> 303 
    <version value="1.0.0"/> 304 
    <caseSensitive value="true"/> 305 
    <concept> 306 
      <code value="active"/> 307 
      <display value="Active"/> 308 
      <definition value="An active record of a reaction to the identified Substance."/> 309 
      <concept> 310 
        <code value="confirmed"/> 311 
        <display value="Confirmed"/> 312 
        <definition value="A high level of certainty about the propensity for a reaction to the identified 313 
Substance, 314 
         which may include clinical evidence by testing or rechallenge."/> 315 
      </concept> 316 
    </concept> 317 
  </codeSystem> 318 
</ValueSet> 319 
The nesting of <concept> represents general to specific concepts although the structure does not 320 

indicate that semantic but rather a containment. 321 

6.2 RDF Concept Definition 322 

A Concept in RDF/OWL is a named Class which has a restriction for each CodingBase individual 323 

associated with that concept.  A specific Concept is a specific subclass of the fhir:Concepts class or it is a 324 

subclass of another Concept.  Where the restrictions are defined on the Concept they are the 325 

intersection of the restriction on ConceptBase.coding and CodingBase.code and CodingBase.system.  326 

Concepts may have one or more CodingBase restrictions. The FHIR valueset resource structure 327 

definition only allows one but the RDF equivalent will relax that cardinality. A Concept which has 328 

multiple Codes associated with it, have a union of multiple CodingBase.code restrictions.  329 

6.2.1 FHIR internal XML Concept mapping 330 

The RDF Concept is a named Class which maps to the components of the ValueSet.codeSystem.concept 331 

element in FHIR Valueset Resource. 332 

 System maps to the restriction on CodingBase.system 333 

 Code maps to the restriction on CodingBase.code 334 

 Display maps to rdfs:label 335 

 Definition maps to fhir:concept_definition annotation 336 

 Nesting maps to subclass assertions (as a default) 337 
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 An abstract Concept (ValueSetConcept.abstract = “true”) has no restriction on CodingBase.code 338 

just a position in the class hierarchy. 339 

 Designation will probably transform into annotation language (e.g. @en) or type. 340 

6.2.2 HL7 Internal Concept RDF Example 341 
###  http://hl7.org/fhir/allergy-intolerance-status#Concept 342 
 343 
allergy-intolerance-status:Concept rdf:type owl:Class ; 344 
   rdfs:label "Allergy Intolerance Status Concept" ; 345 
   rdfs:subClassOf fhir:Concepts ; 346 
   fhir:concept_definition "Assertion about certainty associated with a propensity, or potential risk, of a reaction to 347 
the identified Substance." . 348 
 349 
###  http://hl7.org/fhir/allergy-intolerance-status#active 350 
 351 
allergy-intolerance-status:active rdf:type owl:Class ; 352 
   rdfs:label "Active" ; 353 
   rdfs:subClassOf allergy-intolerance-status:Concept ; 354 
   fhir:concept_definition "An active record of a reaction to the identified Substance" . 355 
 356 
[ rdf:type owl:Restriction ; 357 
  rdfs:subClassOf allergy-intolerance-status:active ; owl:onProperty fhir:ConceptBase.coding ; 358 
  owl:someValuesFrom [ rdf:type owl:Class ; 359 
                       owl:intersectionOf ( [ rdf:type owl:Restriction ; 360 
                                              owl:onProperty fhir:CodingBase.code ; 361 
                                              owl:allValuesFrom [ rdf:type owl:Restriction ; 362 
                                                                   owl:onProperty fhir:value ; 363 
                                                                   owl:hasValue "active" 364 
                                                                 ] 365 
                                            ] 366 
                                            [ rdf:type owl:Restriction ; 367 
                                              owl:onProperty fhir:CodingBase.system ; 368 
                                              owl:hasValue fhircs:allergy-intolerance-status 369 
                                            ] 370 
                                          ) 371 
                     ] 372 
] . 373 
 374 
###  http://hl7.org/fhir/allergy-intolerance-status#confirmed 375 
 376 
allergy-intolerance-status:confirmed rdf:type owl:Class ; 377 
   rdfs:label "Confirmed"@en ; 378 
   rdfs:subClassOf allergy-intolerance-status:active ; 379 
   fhir:concept_definition "A high level of certainty about the propensity for a reaction to the identified Substance, 380 
which may include clinical evidence by testing or rechallenge." . 381 
 382 
[ rdf:type owl:Restriction ; 383 
  rdfs:subClassOf allergy-intolerance-status:confirmed ; owl:onProperty fhir:ConceptBase.coding ; 384 
  owl:someValuesFrom [ rdf:type owl:Class ; 385 
                       owl:intersectionOf ( [ rdf:type owl:Restriction ; 386 
                                              owl:onProperty fhir:CodingBase.code ; 387 
                                              owl:allValuesFrom [ rdf:type owl:Restriction ; 388 
                                                                  owl:onProperty fhir:value ; 389 
                                                                  owl:hasValue "confirmed" 390 
                                                                ] 391 
                                            ] 392 
                                            [ rdf:type owl:Restriction ; 393 
                                              owl:onProperty fhir:CodingBase.system ; 394 
                                              owl:hasValue fhircs:allergy-intolerance-status 395 
                                            ] 396 
                                          ) 397 
                     ] 398 
] . 399 
 400 
  401 



6.2.3 External Concept RDF Example 402 

An external terminology is treated differently in that it is assumed that the ontology provided by the 403 

external organization cannot be changed. A bridging ontology is therefore provided which allows the 404 

expressions to be added to bind to the FHIR CodingBase instances. 405 

The bridging ontology is constructed to add the expressions to categorize FHIR CodingBase individuals. 406 

This binding occurs at both code/system and concepts. Direct use of the declared SNOMED concept 407 

identifier is shown here but it is also possible to make an equivalent class if needed. 408 

6.2.3.1 External SNOMED Ontology 409 

The following example from the SNOMED OWL extraction shows the two top Concepts referenced in the 410 

valueset substance-code: 411 

###  http://snomed.info/id/105590001 412 
 413 
<http://snomed.info/id/105590001> rdf:type owl:Class ; 414 
                                  rdfs:label "Substance (substance)" ; 415 
                                  rdfs:subClassOf <http://snomed.info/id/138875005> . 416 
 417 
###  http://snomed.info/id/373873005 418 
 419 
<http://snomed.info/id/373873005> rdf:type owl:Class ; 420 
                                  rdfs:label "Pharmaceutical / biologic product (product)" ; 421 
                                  rdfs:subClassOf <http://snomed.info/id/138875005> . 422 
Notice there is no description and the display value is in rdfs:label. Concept 138875005 is the top level 423 

SNOMED CT concept. 424 

The extensions of the value set beyond substance-code are defined in SNOMED: 425 

###  http://snomed.info/id/160244002 426 
 427 
<http://snomed.info/id/160244002> rdf:type owl:Class ; 428 
   rdfs:label "No Known Allergies" ; 429 
   rdfs:subClassOf <http://snomed.info/id/138875005> . 430 
 431 
###  http://snomed.info/id/409137002 432 
 433 
<http://snomed.info/id/409137002> rdf:type owl:Class ; 434 
   rdfs:label "No Known Drug Allergies" ; 435 
   rdfs:subClassOf <http://snomed.info/id/138875005> . 436 
 437 
###  http://snomed.info/id/428607008 438 
 439 
<http://snomed.info/id/428607008> rdf:type owl:Class ; 440 
   rdfs:label "No Known Environmental Allergy" ; 441 
   rdfs:subClassOf <http://snomed.info/id/138875005> . 442 
 443 
###  http://snomed.info/id/429625007 444 
 445 
<http://snomed.info/id/429625007> rdf:type owl:Class ; 446 
   rdfs:label "No Known Food Allergies" ; 447 
   rdfs:subClassOf <http://snomed.info/id/138875005> . 448 
These are shown as subclasses of the top concept which is incorrect. 449 

6.2.3.2 Bridging Ontology 450 

The FHIR SCTBridge ontology imports both fhir and snomed ontologies so it can see both: 451 

<http://hl7.org/fhirSCTBridge> rdf:type owl:Ontology ; 452 
                               owl:imports <http://hl7.org/fhir> , 453 
                                           <http://snomed.info/id> . 454 
The SNOMED ontology is named <http://snomed.info/id> which makes the concept URI construction 455 

natural. 456 



The restrictions on the Concepts to CodingBase individuals are made through general class axioms in the 457 

same way as internal code systems: 458 

[ rdf:type owl:Restriction ; 459 
  rdfs:subClassOf <http://snomed.info/id/90614001> ; 460 
  owl:onProperty fhir:ConceptBase.coding ; 461 
  owl:someValuesFrom [ rdf:type owl:Class ; 462 
                       owl:intersectionOf ( [ rdf:type owl:Restriction ; 463 
                                              owl:onProperty fhir:CodingBase.code ; 464 
                                              owl:allValuesFrom [ rdf:type owl:Restriction ; 465 
                                                                   owl:onProperty fhir:value ; 466 
                                                                   owl:hasValue "90614001" 467 
                                                                 ] 468 
                                            ] 469 
                                            [ rdf:type owl:Restriction ; 470 
                                              owl:onProperty fhir:CodingBase.system ; 471 
                                              owl:hasValue <http://snomed.info/sct> 472 
                                            ] 473 
                                          ) 474 
                     ] 475 
] . 476 
This example shows that the Concept “Beta lactam antibiotic” is inferred when the ConceptBase.coding 477 

has a CodingBase where CodingBase.code has a code of 90614001 and CodingBase.system has value 478 

<http://snomed.info/sct>. 479 

6.3 Relationship of Concept to Code SystemURI 480 

The concept defines its CodeSystemURI through ConceptBase.system restriction.  481 

The CodeSystemURI being an individual has no relationship to the Concepts in the Code system which 482 

are Classes. 483 

  484 



7 ValueSet Definition 485 

A ValueSet in RDF is a specific Class which defines the CodingBase individuals which are members of it.  486 

There are two ways of declaring the ValueSet in RDF –  487 

 ValueSets are named Classes with direct restrictions on CodingBase individuals (system + code) 488 

 ValueSets are named Classes representing sets of CodingBase restrictions via Concept 489 

restrictions.   490 

See the later section for more detailed consideration of the flexibility of ValueSet definitions. These 491 

definitions will be mapped into the two ways above. 492 

The following diagram shows the subclass relationships between the classes:  493 

ValueSet 1 Top Concept 1

Concept 2

Concept 3

CodingBase 

Restriction B1

Concept to Concept

Concept to Concept

ValueSet to Concept (D)
Direct Restriction (B)

CodingBase System 

Restriction A

CodingBase 

Restriction B2

Direct Restriction (B)

Direct Restriction (A)

ValueSet to Top Concept (C)
CodingBase 

Restriction C

Concept 1 Restriction

Concept 2 Restriction

CodingBase 

Restriction D

Concept 3 Restriction

some values from

some values from

494 
 A valueset defines a subset of CodingBase individuals which meet the constraints of that ValueSet. 495 

Four cases are explored A & B are the direct restrictions and C & D are indirect via concepts: 496 

A. Aligned ValueSet with Code system (all codes from). 497 

B. Unaligned ValueSet direct restriction on CodingBase 498 

C. Aligned ValueSet with Top Concept (all concepts from) 499 

D. Unaligned ValueSet restriction on Concepts 500 



7.1 HL7 Internal Concept RDF Example 501 

7.1.1 CodeSystem and Concept XML 502 
<ValueSet xmlns="http://hl7.org/fhir"> 503 
  <id value="allergy-intolerance-status"/> 504 
  <meta> 505 
    <lastUpdated value="2015-10-27T02:58:28.599+00:00"/> 506 
    <profile value="http://hl7.org/fhir/StructureDefinition/valueset-shareable-definition"/> 507 
  </meta> 508 
  <text> 509 
 510 
  </text> 511 
  <extension url="http://hl7.org/fhir/StructureDefinition/valueset-oid"> 512 
    <valueUri value="urn:oid:2.16.840.1.113883.4.642.2.50"/> 513 
  </extension> 514 
  <url value="http://hl7.org/fhir/ValueSet/allergy-intolerance-status"/> 515 
  <version value="1.0.2"/> 516 
  <name value="AllergyIntoleranceStatus"/> 517 
  <status value="draft"/> 518 
  <experimental value="false"/> 519 
  <publisher value="HL7 (FHIR Project)"/> 520 
  <contact> 521 
    <telecom> 522 
      <system value="other"/> 523 
      <value value="http://hl7.org/fhir"/> 524 
    </telecom> 525 
    <telecom> 526 
      <system value="email"/> 527 
      <value value="fhir@lists.hl7.org"/> 528 
    </telecom> 529 
  </contact> 530 
  <date value="2015-10-27T02:58:28+00:00"/> 531 
  <description value="Assertion about certainty associated with a propensity, or potential risk, of a reaction 532 
   to the identified Substance."/> 533 
  <codeSystem> 534 
    <extension url="http://hl7.org/fhir/StructureDefinition/valueset-oid"> 535 
      <valueUri value="urn:oid:2.16.840.1.113883.4.642.1.50"/> 536 
    </extension> 537 
    <system value="http://hl7.org/fhir/allergy-intolerance-status"/> 538 
    <version value="1.0.2"/> 539 
    <caseSensitive value="true"/> 540 
    <concept> 541 
      <code value="active"/> 542 
      <display value="Active"/> 543 
      <definition value="An active record of a reaction to the identified Substance."/> 544 
      <concept> 545 
        <code value="unconfirmed"/> 546 
        <display value="Unconfirmed"/> 547 
        <definition value="A low level of certainty about the propensity for a reaction to the identified Substance."/> 548 
      </concept> 549 
      <concept> 550 
        <code value="confirmed"/> 551 
        <display value="Confirmed"/> 552 
        <definition value="A high level of certainty about the propensity for a reaction to the identified Substance, 553 
         which may include clinical evidence by testing or rechallenge."/> 554 
      </concept> 555 
    </concept> 556 
    <concept> 557 
      <code value="inactive"/> 558 
      <display value="Inactive"/> 559 
      <definition value="An inactive record of a reaction to the identified Substance."/> 560 
      <concept> 561 
        <code value="resolved"/> 562 
        <display value="Resolved"/> 563 
        <definition value="A reaction to the identified Substance has been clinically reassessed by testing or 564 
rechallenge 565 
         and considered to be resolved."/> 566 
      </concept> 567 
      <concept> 568 
        <code value="refuted"/> 569 
        <display value="Refuted"/> 570 
        <definition value="A propensity for a reaction to the identified Substance has been disproven with a high 571 
         level of clinical certainty, which may include testing or rechallenge, and is refuted."/> 572 
      </concept> 573 
      <concept> 574 
        <code value="entered-in-error"/> 575 
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        <display value="Entered In Error"/> 576 
        <definition value="The statement was entered in error and is not valid."/> 577 
      </concept> 578 
    </concept> 579 
  </codeSystem> 580 
</ValueSet> 581 

7.1.2 RDF Direct Restriction Aligned with a Code System (A) 582 

The first option for value set is where the valueset entry defines the direct restriction on code and 583 

system itself without referencing a named concept and when the ValueSet is aligned (all codes from) 584 

with the CodingSystem the declaration is simple.  585 

Valueset allergy-intolerance-statusA is defined using general class axiom restriction on 586 

CodingBase.system 587 

###  http://hl7.org/fhir/ValueSet/allergy-intolerance-statusA 588 
 589 
fhirvs:allergy-intolerance-statusA rdf:type owl:Class ; 590 
   rdfs:subClassOf fhir:Valuesets . 591 
 592 
[ rdf:type owl:Restriction ; 593 
  rdfs:subClassOf fhirvs:allergy-intolerance-statusA ; 594 
  owl:onProperty fhir:CodingBase.system ; 595 
  owl:hasValue fhircs:allergy-intolerance-status 596 
] . 597 
 598 
 599 

However, this mechanism does not validate that the coding is actually a member of the Code System 600 

which cannot be done without doing an indirect restriction (see C). 601 

7.1.3 RDF Direct Restriction Unaligned with a Code System (B) 602 

When the ValueSet is not aligned with the code system, then expressions which represent the allowed 603 

code values must be included as shown in allergy-intolerance-statusB. This is the most direct equivalent 604 

of the XML example above. 605 

###  http://hl7.org/fhir/ValueSet/allergy-intolerance-statusB 606 
 607 
fhirvs:allergy-intolerance-statusB rdf:type owl:Class ; 608 
   rdfs:subClassOf fhir:CodingBase_in_Valuesets . 609 
 610 
[ rdf:type owl:Class ; 611 
  rdfs:subClassOf fhirvs:allergy-intolerance-statusB ; 612 
  owl:intersectionOf ( [ rdf:type owl:Restriction ; owl:onProperty fhir:CodingBase.code ; 613 
        owl:someValuesFrom [ rdf:type owl:Class ; 614 
           owl:unionOf ( [ rdf:type owl:Restriction ; owl:onProperty fhir:value ; 615 
                           owl:hasValue "confirmed" 616 
                         ] 617 
                         [ rdf:type owl:Restriction ; owl:onProperty fhir:value ; 618 
                           owl:hasValue "unconfirmed" 619 
                         ] 620 
                       ) 621 
        ] 622 
     ] 623 
     [ rdf:type owl:Restriction ; owl:onProperty fhir:CodingBase.system ; 624 
        owl:hasValue fhircs:allergy-intolerance-status 625 
     ] 626 
  ) 627 
] . 628 
 629 
This expression shows the allergy-intolerance-statusB value set including the codes “confirmed” and 630 

“unconfirmed” within the Code System fhircs:allergy-intolerance-status .  More sophisticated filtering 631 
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expressions in FHIR will have to be translated into this language but since there is no subclass 632 

relationships between the code tokens, all subclass trees must be spelled out as lists of tokens. 633 

7.1.4 RDF Aligned ValueSet of CodingBase individuals within Top Concept (C) 634 

Since we can use the set expressions of OWL on classes (Concepts) there is a simplification to the 635 

expression of Valuesets subclasses as shown in allergy-intolerance-statusC. 636 

The concepts are named classes as shown earlier. The Valuesets subclass can now refer to these named 637 

classes avoiding repetitive declaration of anonymous classes. 638 

When the valueset is aligned with the code system the ValueSet is a superclass of all the CodingBase 639 

individuals which have a type Concept of the top concept (inferred). 640 

###  http://hl7.org/fhir/ValueSet/allergy-intolerance-statusC 641 
 642 
fhirvs:allergy-intolerance-statusC rdf:type owl:Class ; 643 
   rdfs:label "Allergy Int Status C" ; 644 
   rdfs:subClassOf fhir:Valuesets . 645 
 646 
[ rdf:type owl:Restriction ; 647 
  rdfs:subClassOf fhirvs:allergy-intolerance-statusC ; 648 
  owl:onProperty fhir:CodingBase.concept ; 649 
  owl:someValuesFrom allergy-intolerance-status:Concept 650 
] . 651 
This is entered as a general class axiom as in the other examples. 652 

Note the Object Property CodingBase.concept which is the inverse of ConceptBase.coding: 653 

###  http://hl7.org/fhir/CodingBase.concept 654 
 655 
fhir:CodingBase.concept rdf:type owl:ObjectProperty ; 656 
   owl:inverseOf fhir:ConceptBase.coding ; 657 
   rdfs:subPropertyOf fhir:objectProperty . 658 
The object property is then used in the restriction to say that the CodingBase individual belongs to the 659 

Concept as defined in the Concept restriction (in section 4.2.3). 660 

7.1.5 RDF CodingBase individuals of specific Concepts (D) 661 

When the value set is all codes from the code system it can be defined as the union of concepts. 662 

###  http://hl7.org/fhir/ValueSet/allergy-intolerance-statusD 663 
 664 
fhirvs:allergy-intolerance-statusD rdf:type owl:Class ; 665 
   rdfs:subClassOf fhir:CodingBase_in_Valuesets . 666 
 667 
[ rdf:type owl:Restriction ; 668 
  rdfs:subClassOf fhirvs:allergy-intolerance-statusD ; 669 
  owl:onProperty fhir:CodingBase.concept ; 670 
  owl:someValuesFrom [ rdf:type owl:Class ; 671 
                       owl:unionOf ( allergy-intolerance-status:confirmed 672 
                                     allergy-intolerance-status:unconfirmed 673 
                                   ) 674 
                     ] 675 
] . 676 
Notice that the prefixes for the code system are shown which makes it readable.  677 

This valueset includes all the subclasses of “confirmed” and “unconfirmed” if they exist which is a 678 

default is-a operator in the filter. 679 

This is equivalent to <compose><include/exclude><concept> and <codeSystem><concept> in the FHIR 680 

Valueset Resource Structural Definition. (see later discussion of the mapping to RDF). 681 



7.2 External terminology ValueSets 682 

No examples are given where the Valueset is all codes from an external code system since this is 683 

generally too broad. If this is required the same process as internal terminologies can be used. 684 

7.2.1 ValueSet Resource example in XML 685 

The valueset “allergyintolerance-substance-code” includes the valueset “substance-code” but adds 686 

some additional codes: 687 

<ValueSet xmlns="http://hl7.org/fhir"> 688 
  <id value="substance-code"/> 689 
    690 
  <description value="This value set contains concept codes for specific substances"/> 691 
  <copyright value="This value set includes content from SNOMED CT, which is copyright © 2002+ International 692 
   Health Terminology Standards Development Organisation (IHTSDO), and distributed by agreement 693 
   between IHTSDO and HL7. Implementer use of SNOMED CT is not covered by this agreement"/> 694 
  <compose> 695 
    <include> 696 
      <system value="http://snomed.info/sct"/> 697 
      <filter> 698 
        <property value="concept"/> 699 
        <op value="is-a"/> 700 
        <value value="105590001"/> 701 
      </filter> 702 
    </include> 703 
    <include> 704 
      <system value="http://snomed.info/sct"/> 705 
      <filter> 706 
        <property value="concept"/> 707 
        <op value="is-a"/> 708 
        <value value="373873005"/> 709 
      </filter> 710 
    </include> 711 
  </compose> 712 
</ValueSet> 713 
 714 

<ValueSet xmlns="http://hl7.org/fhir"> 715 
  <id value="allergyintolerance-substance-code"/> 716 
    717 
  <description value="This value set includes concept codes for specific substances and negation codes to 718 
specify 719 
   the absence of specific types of allergies."/> 720 
  <copyright value="This value set includes content from SNOMED CT, which is copyright © 2002+ International 721 
   Health Terminology Standards Development Organisation (IHTSDO), and distributed by agreement 722 
   between IHTSDO and HL7. Implementer use of SNOMED CT is not covered by this agreement"/> 723 
  <compose> 724 
    <import value="http://hl7.org/fhir/ValueSet/substance-code"/> 725 
    <include> 726 
      <system value="http://snomed.info/sct"/> 727 
      <concept> 728 
        <code value="160244002"/> 729 
        <display value="No Known Allergies"/> 730 
      </concept> 731 
      <concept> 732 
        <code value="429625007"/> 733 
        <display value="No Known Food Allergies"/> 734 
      </concept> 735 
      <concept> 736 
        <code value="409137002"/> 737 
        <display value="No Known Drug Allergies"/> 738 
      </concept> 739 
      <concept> 740 
        <code value="428607008"/> 741 
        <display value="No Known Environmental Allergy"/> 742 
      </concept> 743 
    </include> 744 
  </compose> 745 
</ValueSet> 746 

Notice that allergyintolerance-substance-code extends substance-code with 4 concepts with their code 747 

restrictions and the system restriction at the beginning. 748 
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7.2.2 RDF Direct Restriction Unaligned with a Code System (B) 749 

The Valueset substance-codeB is declared in the FHIR ontology with no restrictions: 750 

###  http://hl7.org/fhir/ValueSet/substance-codeB 751 
 752 
fhirvs:substance-codeB rdf:type owl:Class ; 753 
   rdfs:label "Substance Code" ; 754 
   rdfs:subClassOf fhir:Valuesets. 755 
 756 
 757 

In the Bridging Ontology, substance-codeB is declared against CodingBase.system and CodingBase.code 758 

restrictions.  759 

 [ rdf:type owl:Class ; 760 
  rdfs:subClassOf <http://hl7.org/fhir/ValueSet/substance-codeB> ; 761 
  owl:intersectionOf ( [ rdf:type owl:Restriction ; owl:onProperty fhir:CodingBase.code ; 762 
        owl:allValuesFrom [ rdf:type owl:Class ; 763 
           owl:unionOf (  764 
              [ rdf:type owl:Restriction ; owl:onProperty fhir:value ; owl:hasValue "105590001" ] 765 
              [ rdf:type owl:Restriction ; owl:onProperty fhir:value ; owl:hasValue "373873005" ] 766 
           ) 767 
        ] 768 
     ] 769 
     [ rdf:type owl:Restriction ; owl:onProperty fhir:CodingBase.system ; 770 
        owl:hasValue <http://snomed.info/sct> 771 
     ] 772 
  ) 773 
] . 774 
This will only define the ValueSet as the top code and does not include all the subconcepts as codes. In 775 

order to do this an expansion must be made with a filter. See http://hl7-fhir.github.io/valueset-776 

allergyintolerance-substance-code.html  777 

The operation <filter><op> declares “is-a” to mean transitive subclassing. However this is not 778 

understood by RDF/OWL. What is understood is the subclassing of the SNOMED Concept ontology itself. 779 

The only solution is to extract all the codes in the hierarchy and explicitly declare them in the Bridging 780 

Ontology. The treatment of allergyintolerance-substance-code is to add the concepts to the enumerated 781 

list. 782 
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7.2.3 RDF ValueSet binding to Concepts(D) 783 

The valueset substance-codeD is declared in FHIR as before: 784 

###  http://hl7.org/fhir/ValueSet/substance-codeD 785 
 786 
fhirvs:substance-codeB rdf:type owl:Class ; 787 
                       rdfs:label "Substance  Codes D" ; 788 
                       rdfs:subClassOf fhir: Valuesets . 789 
 790 

The allergyintolerance-substance-code valueset is also declared in FHIR 791 

###  http://hl7.org/fhir/ValueSet/allergyintolerance-substance-code 792 
 793 
<http://hl7.org/fhir//ValueSet/allergyintolerance-substance-code> rdf:type owl:Class ; 794 
   rdfs:label " AllergyIntolerance Substance and Negation Codes" ; 795 
   rdfs:subClassOf fhir:CodingBase_in_Valuesets . 796 
 797 

The bridging ontology declares a general Class axiom which shows the mapping to the Concepts: 798 

[ rdf:type owl:Restriction ; 799 
  rdfs:subClassOf <http://hl7.org/fhir/ValueSet/substance-codeD> ; 800 
  owl:onProperty fhir:CodingBase.concept ; 801 
  owl:someValuesFrom [ rdf:type owl:Class ; 802 
                       owl:unionOf ( <http://snomed.info/id/105590001> 803 
                                     <http://snomed.info/id/373873005> 804 
                                   ) 805 
                     ] 806 
] . 807 
 808 

 [ rdf:type owl:Class ; 809 
  rdfs:subClassOf <http://hl7.org/fhir/ValueSet/allergyintolerance-substance-code> ; 810 
  owl:unionOf ( <http://hl7.org/fhir/ValueSet/substance-codeD> 811 
                [ rdf:type owl:Restriction ; 812 
                  owl:onProperty fhir:CodingBase.concept ; 813 
                  owl:someValuesFrom [ rdf:type owl:Class ; 814 
                                       owl:unionOf ( <http://snomed.info/id/160244002> 815 
                                                     <http://snomed.info/id/409137002> 816 
                                                     <http://snomed.info/id/428607008> 817 
                                                     <http://snomed.info/id/429625007> 818 
                                                   ) 819 
                                     ] 820 
                ] 821 
              ) 822 
] . 823 
CodingBase.concept defines the restriction on concepts for the Codingbase. 824 

The display values are redundant and since closure is achieved with these classes, their display as 825 

rdfs:label can be shown at any time in an OWL tool. 826 

7.3 Restriction equivalents to Compose Elements 827 

The Compose element has subelements – import, include, exclude. 828 

7.3.1 Import 829 

Import has a value of a ValueSet URI that is to be imported (see earlier Valueset example – 7.2.1) 830 

  owl:unionOf ( <http://hl7.org/fhir/ValueSet/substance-codeD> 831 
                [ rdf:type owl:Restriction ; 832 
                Etc.] 833 
              ) 834 
The import equivalent is the unionOf with the named Class representing the Valueset (here shown as 835 

<http://hl7.org/fhir/ValueSet/substance-codeD>. 836 



7.3.2 CodeSystem – Concepts 837 

The extensional definition of a Code system includes its concepts as subclasses of the top concept. This 838 

is translated into a CodeSystemURI individual with the annotation properties of the CodeSystem and the 839 

associated Concept Classes.  840 

However, there is no direct ontology relationship between the CodeSystemURI and the top concept. 841 

Some thoughts about a pun relationship might be useful. 842 

See - HL7 Internal Concept RDF Example. 843 

7.3.3 Filter 844 

The Filter element selects concepts by specify a matching criteria based on the properties (including 845 

relationships) defined by the system. If multiple filters are specified, they SHALL all be true. 846 

The Filter Operator value set has an inline code system http://hl7.org/fhir/filter-operator, which defines 847 

the following codes: 848 

Code Display Definition 

=  Equals The specified property of the code equals the provided value. 

is-a  Is A (by 

subsumption) 

Includes all concept ids that have a transitive is-a relationship with the 

concept Id provided as the value, including the provided concept itself. 

is-not-

a  

Not (Is A) (by 

subsumption) 

The specified property of the code does not have an is-a relationship 

with the provided value. 

regex  Regular Expression The specified property of the code matches the regex specified in the 

provided value. 

in  In Set The specified property of the code is in the set of codes or concepts 

specified in the provided value (comma separated list). 

not-in  Not in Set The specified property of the code is not in the set of codes or concepts 

specified in the provided value (comma separated list). 



7.3.4 Is-a – by subsumption 849 

7.3.4.1 XML example 850 
    <include> 851 
      <system value="http://snomed.info/sct"/> 852 
      <filter> 853 
        <property value="concept"/> 854 
        <op value="is-a"/> 855 
        <value value="105590001"/> 856 
      </filter> 857 
    </include> 858 
    <include> 859 
      <system value="http://snomed.info/sct"/> 860 
      <filter> 861 
        <property value="concept"/> 862 
        <op value="is-a"/> 863 
        <value value="373873005"/> 864 
      </filter> 865 
    </include> 866 
 867 

The difficulty with this filter is that while it appears to apply to the concept class which can have is-a 868 

subsumption, the value is the CodingBase.code value which restricts it to the concept class without 869 

subsumption. CodingBase is a single class and the instances are not subsumable. 870 

7.3.4.2 Compose Include is-a Concept 871 

The approach is that the value must be translated into the Concept Class Name which would be 872 

<http://snomed.info/id/373873005> and would be used in the restriction. 873 

<http://snomed.info/sct> fhir:prefix "http://snomed.info/id/"^^xsd:string . 874 
An annotation property on the CodeSystem individual can be used to construct the concept name where 875 

a simple prefix is used with the codeBase value. 876 

This may also be articulated by the ValueSet fragment class which has the system and filter annotation 877 

properties and could be translated into the final RDF form. 878 

The include element in conjunction with filtering on is-a concept is transformed into a union of the 879 

named concept: 880 

  owl:someValuesFrom [ rdf:type owl:Class ; 881 
                       owl:unionOf ( <http://snomed.info/id/105590001> 882 
                                     <http://snomed.info/id/373873005> 883 

7.3.5 Exclude 884 

7.3.5.1 XML Example 885 
          <exclude> 886 
            <system value="http://snomed.info/sct"/> 887 
            <filter> 888 
              <property value="concept"/> 889 
              <op value="is-a"/> 890 
              <value value="410942007"/> 891 
            </filter> 892 
          </exclude> 893 
 894 
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7.3.5.2 Compose Exclude is-a Concept 895 
[ rdf:type owl:Class ; 896 
  rdfs:subClassOf <http://hl7.org/fhir/ValueSet/allergyintolerance-substance-code> ; 897 
  owl:unionOf ( <http://hl7.org/fhir/ValueSet/substance-codeD> 898 
                [ rdf:type owl:Restriction ; 899 
                  owl:onProperty fhir:CodingBase.concept ; 900 
                  owl:someValuesFrom [ rdf:type owl:Class ; 901 
                                       owl:intersectionOf ( [ rdf:type owl:Class ; 902 
                                                              owl:unionOf ( <http://snomed.info/id/160244002> 903 
                                                                            <http://snomed.info/id/409137002> 904 
                                                                            <http://snomed.info/id/428607008> 905 
                                                                            <http://snomed.info/id/429625007> 906 
                                                                          ) 907 
                                                            ] 908 
                                                            [ rdf:type owl:Class ; 909 
                                                              owl:complementOf <http://snomed.info/id/410942007> 910 
                                                            ] 911 
                                                          ) 912 
                                     ] 913 
                ] 914 
              ) 915 
] . 916 
 917 

In this case the concept <http://snomed.info/id/410942007> is in the intersection as a complementOf so 918 

as to be excluded. 919 

7.3.6 Equals and In 920 

7.3.6.1 XML Example 921 
 922 
        <description value="All RxNorm codes that have TTY = IN,PIN,MIN,BN, but TTY != OCD."/> 923 
        <compose> 924 
          <include> 925 
            <system value="http://www.nlm.nih.gov/research/umls/rxnorm"/> 926 
            <filter> 927 
              <property value="TTY"/> 928 
              <op value="in"/> 929 
              <value value="IN,PIN,MIN,BN"/> 930 
            </filter> 931 
          </include> 932 
          <exclude> 933 
            <system value="http://www.nlm.nih.gov/research/umls/rxnorm"/> 934 
            <filter> 935 
              <property value="TTY"/> 936 
              <op value="="/> 937 
              <value value="OCD"/> 938 
            </filter> 939 
          </exclude> 940 
        </compose> 941 
 942 
 943 
These properties are specific to the code systems illustrated and would be expressed in the bridging 944 

ontology for that system. 945 

7.3.6.2 Filter RDF Expression 946 

Each filter is defined as a class. In the RDF example these will be named to assist testing and visibility. 947 

A filter class will declare the set meeting the filter properties which are annotation properties. The set 948 

are CodingBase individuals and the filter is therefore a fragment of a ValueSet. 949 



###  http://hl7.org/fhir/SomeBridge/fragmentA 950 
 951 
<http://hl7.org/fhir/SomeBridge/fragmentA> rdf:type owl:Class ; 952 
                                           rdfs:subClassOf fhir:Valuesets ; 953 
                                           fhir:filter.property "TTY" ; 954 
                                           fhir:filter.op "in" ; 955 
                                           fhir:filter.system "http://www.nlm.nih.gov/research/umls/rxnorm" ; 956 
                                           fhir:filter.value "IN,PIN,MIN,BN" . 957 
 958 
###  http://hl7.org/fhir/SomeBridge/fragmentB 959 
 960 
<http://hl7.org/fhir/SomeBridge/fragmentB> rdf:type owl:Class ; 961 
                                           rdfs:subClassOf fhir:Valuesets ; 962 
                                           fhir:filter.property "TTY" ; 963 
                                           fhir:filter.op "=" ; 964 
                                           fhir:filter.system "http://www.nlm.nih.gov/research/umls/rxnorm" ; 965 
                                           fhir:filter.value "OCD" . 966 
 967 

The definition may not be interpreted by OWL but can be through other mechanisms. 968 

Further exploration needs to be done on SPARQL and SWRL expressions to define the fragment 969 

membership of CodingBase individuals there thereby the membership of the ValueSet. 970 

7.3.6.3 The RDF ValueSet  971 

The fragments are combined together based on include and exclude elements: 972 

###  http://hl7.org/fhir/ValueSet/substance-rxnorm 973 
 974 
<http://hl7.org/fhir/ValueSet/substance-rxnorm> rdf:type owl:Class ; 975 
   rdfs:label "DAF Substance RxNorm Codes" ; 976 
   rdfs:subClassOf fhir:Valuesets ; 977 
   fhir:telecom.other "http://hl7.org/fhir" ; 978 
   fhir:lastUpdated "2015-10-15T03:44:57.526+00:00" ; 979 
   fhir:publisher "FHIR Project team" ; 980 
   fhir:status "draft" ; 981 
   fhir:concept_definition "All RxNorm codes that have TTY = IN,PIN,MIN,BN, but TTY != OCD." ; 982 
   fhir:valueset-oid "urn:oid:2.16.840.1.113762.1.4.1010.7" . 983 
 984 
[ rdf:type owl:Class ; 985 
  rdfs:subClassOf <http://hl7.org/fhir/ValueSet/substance-rxnorm> ; 986 
  owl:intersectionOf ( <http://hl7.org/fhir/SomeBridge/fragmentA> 987 
                       [ rdf:type owl:Class ; 988 
                         owl:complementOf <http://hl7.org/fhir/SomeBridge/fragmentB> 989 
                       ] 990 
                     ) 991 
] . 992 
 993 
 994 

 995 


