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Introduction
During TP29 I received a number of valid comments that some bugs in the HTTP requests and responses in Clause 10 need to be fixed.
R01: corrected order of the semanticDescriptor attributes following the sequence as specified in the XSD.

R02: fixed shortname for semanticDescriptor resource to be smd instead of sd
-----------------------Start of change 1-------------------------------------------
10.5
Implementation Procedures

10.5.1
Introduction

The implementation procedures in the current use case are mapped into HTTP bindings with XML serializations of oneM2M primitives according to the standard APIs describing the reference points Mca and Mcc, as defined in oneM2M TS-0001 [i.6], oneM2M TS-0004 [i.7], and the HTTP binding oneM2M TS-0009 [i.8].
In addition, short names for the representation of the resources and attributes are used in the implementation procedures. 
10.5.2
Application registration

The following example shows how the tempsensorae1 (ADN-AE) is registered with the IN-CSE. The same is done for tempsensorae2, tempsensorae3 and tempsensorae4, which is not explicitly shown here.

HTTP Request:
POST /server?rcn=0 HTTP/1.1

Host: in.provider.com:7579

X-M2M-RI: 12345

X-M2M-Origin: SOrigin

Content-Type: application/xml;ty=2

<?xml version="1.0" encoding="UTF-8"?>

<m2m:ae mlns:m2m="http://www.onem2m.org/xml/protocols" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" rn="tempsensorae1">

    <api>0.2.481.2.0001.001.000111</api>

    <lbl>semanticallyAnnotated tempSensor</lbl>

    <rr>true</rr>

</m2m:ae>

HTTP Response:

201 Created

X-M2M-RI: 12345
X-M2M-RSC: 2001
Content-Location: /server/ae-349923453
10.5.3
Initial resource creation

The following example shows how the temperature container child resource of tempsensorae1 is created, which will hold the content instances with the measured sensor values. The same is done for the temperature container child resources of tempsensorae2, tempsensorae3 and tempsensorae4, which is not explicitly shown here.

HTTP Request:
POST /server/tempsensorae1?rcn=0 HTTP/1.1

Host: in.provider.com:7579

X-M2M-RI:12346

X-M2M-Origin:SOrigin

Content-Type:application/xml;ty=3

<?xml version="1.0" encoding="UTF-8"?>

<m2m:cnt xmlns:m2m="http://www.onem2m.org/xml/protocols" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" rn="temperature">

    <lbl>container</lbl>

</m2m:cnt>

HTTP Response:

201 Created

X-M2M-RI: 12346

X-M2M-RSC: 2001
Content-Location: /server/cnt-282750912
The example below shows how a content instance holding a temperature value is created in the temperature container.

HTTP Request:
POST /server/tempsensorae1/temperature?rcn=0 HTTP/1.1

Host: in.provider.com:7579

Accept:application/xml

X-M2M-RI:12347

X-M2M-Origin:SOrigin

Content-Type:application/xml; ty=4

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<m2m:cin xmlns:m2m="http://www.onem2m.org/xml/protocols" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">

    <con>75</con>

</m2m:cin>

HTTP Response:

201 Created

X-M2M-RI: 12347

X-M2M-RSC: 2001
Content-Location: /server/cin-234523664

10.5.4
Semantic descriptor resource creation
In the semantic annotation and discovery use case, a semantic annotation user application, e.g. a smartphone app, is used for semantically annotating a given resource. For this purpose, the semantic annotation application (ADN-AE5) creates a semantic descriptor child resource of the resource to be semantically annotated. The actual semantic description is represented in base64-encoded RDF/XML, as indicated by the descriptorRepresentation attribute (dcrp),and can be found in the descriptor attribute of the semantic descriptor resource.

According to the scenario, there is one AE representing each temperature sensor. In the semantic description, all relevant information regarding the sensor and what it is measuring is represented, e.g. that the unit of measurement is Celsius, the temperature value is represented as an integer, the value represents the indoor temperature of a particular house and how the latest value can be retrieved. Figure 8-2 shows the complete semantic information of the scenario combined, the semantic annotations listed below each contain the relevant information for one temperature sensor. In base64-encoded form they are stored in the descriptor attributes of the respective semantic descriptor resources.

Semantic descriptor of indoor temperature sensor 1:

<?xml version="1.0"?>

<rdf:RDF xmlns="http://www.onem2m.org/ontology/houses_temperature_example#"

     xml:base="http://www.onem2m.org/ontology/houses_temperature_example"

     xmlns:temperature_example="http://www.onem2m.org/ontology/temperature_example#"

     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

     xmlns:owl="http://www.w3.org/2002/07/owl#"

     xmlns:xml="http://www.w3.org/XML/1998/namespace"

     xmlns:xsd="http://www.w3.org/2001/XMLSchema#"

     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#">

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#House1">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#House"/>

        <temperature_example:hasIndoorTemperature rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#IndoorTempProperty1"/>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#IndoorTempProperty1">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureProperty"/>

               <temperature_example:hasDatatype>xsd:int</temperature_example:hasDatatype>

      <temperature_example:hasUnit rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Fahrenheit</temperature_example:hasUnit>

      <temperature_example:valueIsStoredIn>http:// in.provider.com:7579/server/tempsensorae1/temperature/latest</temperature_example:valueIsStoredIn>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#IndoorTempSensor1">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureSensor"/>

        <temperature_example:hasTemperatureMeasuringFunction rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#TempFunction1"/>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#TempFunction1">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureMeasuringFunction"/>

        <temperature_example:measuresTemperature rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#IndoorTempProperty1"/>

    </owl:NamedIndividual>   

</rdf:RDF>  

Semantic descriptor of outdoor temperature sensor:

<?xml version="1.0"?>

<rdf:RDF xmlns="http://www.onem2m.org/ontology/houses_temperature_example#"

     xml:base="http://www.onem2m.org/ontology/houses_temperature_example"

     xmlns:temperature_example="http://www.onem2m.org/ontology/temperature_example#"

     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

     xmlns:owl="http://www.w3.org/2002/07/owl#"

     xmlns:xml="http://www.w3.org/XML/1998/namespace"

     xmlns:xsd="http://www.w3.org/2001/XMLSchema#"

     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#">

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#House1">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#House"/>

        <temperature_example:hasOutdoorTemperature rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#OutdoorTempProperty"/>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#OutdoorTempProperty">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureProperty"/>

               <temperature_example:hasDatatype>xsd:int</temperature_example:hasDatatype>

          <temperature_example:hasUnit rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Celsius</temperature_example:hasUnit>

          <temperature_example:valueIsStoredIn>http://in.provider.com:7578/server/tempsensorae2/temperature/latest</temperature_example:valueIsStoredIn>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#OutdoorTempSensor">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureSensor"/>

        <temperature_example:hasTemperatureMeasuringFunction rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#TempFunction2"/>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#TempFunction2">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureMeasuringFunction"/>

        <temperature_example:measuresTemperature rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#OutdoorTempProperty"/>

    </owl:NamedIndividual>

</rdf:RDF>

Semantic descriptor of indoor temperature sensor 2:

<?xml version="1.0"?>

<rdf:RDF xmlns="http://www.onem2m.org/ontology/houses_temperature_example#"

     xml:base="http://www.onem2m.org/ontology/houses_temperature_example"

     xmlns:temperature_example="http://www.onem2m.org/ontology/temperature_example#"

     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

     xmlns:owl="http://www.w3.org/2002/07/owl#"

     xmlns:xml="http://www.w3.org/XML/1998/namespace"

     xmlns:xsd="http://www.w3.org/2001/XMLSchema#"

     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#">

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#House2">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#House"/>

        <temperature_example:hasIndoorTemperature rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#IndoorTempProperty2"/>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#IndoorTempProperty2">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureProperty"/>

         <temperature_example:hasDatatype>xsd:double</temperature_example:hasDatatype>
         <temperature_example:hasUnit rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Celsius</temperature_example:hasUnit>

         <temperature_example:valueIsStoredIn>http://in.provider.com:7579/server/tempsensorae3/temperature/latest</temperature_example:valueIsStoredIn>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#IndoorTempSensor2">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureSensor"/>

        <temperature_example:hasTemperatureMeasuringFunction rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#TempFunction3"/>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#TempFunction3">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureMeasuringFunction"/>

        <temperature_example:measuresTemperature rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#IndoorTempProperty2"/>

    </owl:NamedIndividual>

</rdf:RDF>

Semantic descriptor of fridge temperature sensor 1:

<?xml version="1.0"?>

<rdf:RDF xmlns="http://www.onem2m.org/ontology/houses_temperature_example#"

     xml:base="http://www.onem2m.org/ontology/houses_temperature_example"

     xmlns:temperature_example="http://www.onem2m.org/ontology/temperature_example#"

     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

     xmlns:owl="http://www.w3.org/2002/07/owl#"

     xmlns:xml="http://www.w3.org/XML/1998/namespace"

     xmlns:xsd="http://www.w3.org/2001/XMLSchema#"

     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#">

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#Fridge1">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#Fridge"/>

        <temperature_example:hasFridgeTemperature rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#FridgeTempProperty"/>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#FridgeTempProperty">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureProperty"/>

  <temperature_example:hasDatatype>xsd:double</temperature_example:hasDatatype>

  <temperature_example:hasUnit rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Celsius</temperature_example:hasUnit>

  <temperature_example:valueIsStoredIn>http://in.provider.com:7579/server/tempsensorae4/temperature/latest</temperature_example:valueIsStoredIn>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#FridgeTempSensor">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureSensor"/>

        <temperature_example:hasTemperatureMeasuringFunction rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#TempFunction4"/>

    </owl:NamedIndividual>

    <owl:NamedIndividual rdf:about="http://www.onem2m.org/ontology/houses_temperature_example#TempFunction4">

        <rdf:type rdf:resource="http://www.onem2m.org/ontology/temperature_example#TemperatureMeasuringFunction"/>

        <temperature_example:measuresTemperature rdf:resource="http://www.onem2m.org/ontology/houses_temperature_example#FridgeTempProperty"/>

    </owl:NamedIndividual>

</rdf:RDF>

The following example shows how the semantic descriptor child resource of the tempsensorae1 (ADN-AE1) is created. The semantic descriptors of tempsensorae2, tempsensorae3 and tempsensorae4 are created in the same way. Please note that the content of the descriptor attribute first needs to be base64-enoded.

HTTP Request:
POST /server/tempsensorae1?rcn=0 HTTP/1.1

Host: in.provider.com:7579

X-M2M-RI:12349

X-M2M-Origin:SOrigin

Content-Type:application/xml;ty=24

<?xml version="1.0" encoding="UTF-8"?>

<m2m:smd 

    xmlns:m2m="http://www.onem2m.org/xml/protocols" 

    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

    rn="SD1">


<dcrp>application/rdf+xml:1</dcrp>
    <dspt> </dspt>

    <or>http://www.onem2m.org/ontology/temperature_example</or>
</m2m:smd>

HTTP Response:

201 Created

Content-Location: /server/sdt-982750012

X-M2M-RI: 12349

X-M2M-RSC: 2001
10.5.5
Semantic discovery of relevant sensor resources

For the semantic discovery, a semantic filter is specified. The semantic filter is formulated as a SPARQL query. For all child resources that themselves have semantic descriptor child resources, the SPARQL query is executed on the content of the descriptor attribute of each of the semantic descriptor resources. If the SPARQL query returns a valid result on one of the semantic descriptor child resources, the parent resource will be included in the result list. There are also options for linking additional semantic content to be considered together with the semantic content of the descriptor for evaluating the SPARQL query - either through the relatedSemantics attribute of the semantic descriptor resource, or through the onem2m:resourceDescriptorLink annotation property in the RDF description in the descriptor attribute itself - but this is beyond the scope of this developer guide. Details for this can be found in TS-0001 [i.6] and [i.7]. 

In the following examples, a number of different semantic filters formulated in SPARQL are provided together with the results that would be returned, thus determining which (parent) resources would be included in the result of the discovery. A complete request is also shown. The SPARQL request has to be URI encoded as it is used as the value of the smf (semantic filter) parameter.

Query 1:

Natural language query: "Give me all the sensor related resources that measure the temperature in the unit Celsius."

PREFIX temp: <http://www.onem2m.org/ontology/temperature_example#>

SELECT ?sensor


WHERE {


        ?sensor temp:hasTemperatureMeasuringFunction ?tempFunction .

            
        ?tempFunction temp:measuresTemperature ?property .

?property temp:hasUnit

"Celsius"^^<http://www.w3.org/2001/XMLSchema#string>

}

?sensor
does not match
temp:IndoorTempSensor1 ( tempsensorae1 is not included in the result
?sensor
matches
 

temp:OutdoorTempSensor ( tempsensorae2 is included in the result
?sensor
matches 


temp:IndoorTempSensor2 ( tempsensorae3 is included in the result
?sensor
matches


temp:FridgeTempSensor  ( tempsensorae4 is included in the result


Query 2:

Natural language query: "Give me all the sensor related resources that measure the indoor temperature of a house."

PREFIX temp: <http://www.onem2m.org/ontology/temperature_example#>

SELECT ?sensor


WHERE { ?thing temp:hasIndoorTemperature ?property .

         ?tempFunction temp:measuresTemperature ?property .


        ?sensor temp:hasTemperatureMeasuringFunction ?tempFunction 

}




?sensor
matches 
 

temp:IndoorTempSensor1 ( tempsensorae1 is included in the result


?sensor
does not match 
temp:OutdoorTempSensor ( tempsensorae2 is not included in the result
 

?sensor
matches 
 

temp:IndoorTempSensor2 ( tempsensorae3 is included in the result


?sensor
does not match 
temp:FridgeTempSensor  ( tempsensorae4 is not included in the result





Query 3:

Natural language query: "Give me all the sensor related resources that measure the indoor temperature of a house and provide the measurement in the unit Fahrenheit."

PREFIX temp: <http://www.onem2m.org/ontology/temperature_example#>

SELECT ?sensor


WHERE { ?thing temp:hasIndoorTemperature ?property .

?property temp:hasUnit 
                             "Fahrenheit"^^<http://www.w3.org/2001/XMLSchema#string> .

         ?tempFunction temp:measuresTemperature ?property .


        ?sensor temp:hasTemperatureMeasuringFunction ?tempFunction 

}




?sensor
matches 
 

temp:IndoorTempSensor1 ( tempsensorae1 is included in the result



?sensor
does not match 
temp:OutdoorTempSensor ( tempsensorae2 is not included in the result
 


?sensor
does not match 
temp:IndoorTempSensor2 ( tempsensorae3 is not included in the result



?sensor
does not match 
temp:FridgeTempSensor  ( tempsensorae4 is not included in the result


The following example shows how the semantic discovery application (ADN-AE6) on the user device can perform the complete HTTP request for Query 2, where the semantic filter in SPARQL is URI-encoded.

HTTP Request:

GET /server?fu=1&amp;smf= PREFIX%20temp%3A%20%3Chttp%3A%2F%2Fwww.onem2m.org%2Fontology%2Ftemperature_example%23%3E%20SELECT%20%3Fsensor%20WHERE%20%7B%20%3Fthing%20temp%3AhasIndoorTemperature%20%3Fproperty%20.%20%3FtempFunction%20temp%3AmeasuresTemperature%20%3Fproperty%20.%20%3Fsensor%20temp%3AhasTemperatureMeasuringFunction%20%3FtempFunction%7D HTTP/1.1

Host: in.provider.com:7579

Accept: application/xml

X-M2M-RI: 12355

X-M2M-Origin: SOrigin

HTTP Response:

200 OK

Accept: application/xml
X-M2M-RI: 12355
X-M2M-RSC: 2000
<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<m2m:uril xmlns:m2m="http://www.onem2m.org/xml/protocols" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">

server/tempsensorae1

server/tempsensorae3

</m2m:uril>

As expected tempsensorae1 (ADN-AE1) and tempsensorae3 (ADN-AE3) are returned.

10.5.6
Retrieval of semantic descriptor and sensor information
As the final step, the semantic discovery application (ADN-AE6) on the user device can now retrieve the semantic descriptor itself and find out how to access the latest sensor measurement (under the assumption that the convention of using the name SD1 for the semantic descriptor was used, otherwise it needs to get the information about the semantic descriptor child resource(s) first).

HTTP Request:

GET /server/tempsensorae1/SD1 HTTP/1.1

Host: in.provider.com:7579

Accept: application/xml

X-M2M-RI: 12645

X-M2M-Origin: SOrigin

HTTP Result:

200 OK

X-M2M-RI: 12645
X-M2M-RSC: 2000
<?xml version="1.0" encoding="UTF-8"?>

<m2m:smd 

    xmlns:m2m="http://www.onem2m.org/xml/protocols" 

    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

    rn="SD1">

<pi>cse00001</pi>

<ty>24</ty>

<ct>20170519T064158</ct>

<ri>sd-342342434</ri>

         
<lt>20170519T064158</lt>

         
<et>20190518T063022</et>

<aei>SOrigin</aei>
<dcrp>application/rdf+xml:1</dcrp>
<dspt></dspt>

<or>http://www.onem2m.org/ontology/temperature_example</or>
</m2m:smd>

Decoding the base64 encoded descriptor attribute and extracting the valueIsStoredIn data property of TempProperty1, yields the URI for accessing the latest content instance storing with the most recently measured temperature value: http://in.provider.com:7579/server/tempsensorae1/temperature/latest

HTTP Request:

GET /server/tempsensorae1/temperature/latest HTTP/1.1

Host: in.provider.com:7579

Accept: application/xml

X-M2M-RI: 16345

X-M2M-Origin: SOrigin

HTTP Result:

200 OK

X-M2M-RI: 16345

X-M2M-RSC: 2000

<?xml version="1.0" encoding="UTF-8"?>

<m2m:cin 

xmlns:m2m=http://www.onem2m.org/xml/protocols xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" rn="cin-342342314">

<ty>4</ty>

<ri>ci-234523664</ri>

<pi>cse00001</pi>
<ct>20170519T064023</ct>

<lt>20170711T064023</lt>

<et>20190518T063022</et>

<st>3</st>

<cnf>text/plain:0</cnf>

<cs>2</cs>
 <con>75</con>
</m2m:cin>

So the content 75 is retrieved by the semantic discovery application - which it knows to be the indoor temperature of House#1 in Fahrenheit according to the semantic descriptor.
-----------------------End of change 1---------------------------------------------
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· Are all pictures editable?
· Have you checked the spelling and grammar?
· Have you used change bars for all modifications?
· Does the change include the current and surrounding clauses to clearly show where a change is located and to provide technical context of the proposed change? (Additions of complete clauses need not show surrounding clauses as long as the proposed clause number clearly shows where the new clause is proposed to be located.)
· Are multiple changes in this CR clearly separated by horizontal lines with embedded text such as, start of change 1, end of change 1, start of new clause, end of new clause.?
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