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Introduction
While working on “Developer Guide: Advanced Subscription and NotificationSemantics” it became clear that some updates to this TR are justified.
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The assumption of many existing oneM2M applications is that they interact with other oneM2M applications through known resource structures. They either create the resources themselves or are configured to use specific resources. Information is typically stored in containers, sometimes as base64-encoded content instances, with the implicit assumption that applications have a-priori knowledge of the syntax and semantics of this information. 
Depending on a-priori knowledge of the structures and data works well for small-scale vertical deployments of IoT devices. When the deployment evolves to include new devices, the existing applications change to reflect the new additions. However, in larger systems of IoT devices where the IoT devices may be a part of a legacy deployment or more than a single vertical solution, changes to all existing applications may become impractical.
Using semantic annotations in oneM2M aspects of IoT devices can be described using RDF triples, which is a standard semantic format. The vocabulary used for a semantic description can be defined according to an ontology such as SAREF. Using semantic discovery, applications can describe precisely what information they need or can deal with. This is powered by specifying a semantic filter using the SPARQL query language. The SPARQL filter is matched against the respective semantic annotations of each resource within the discovery scope. This feature in oneM2M helps applications to properly handle the data from the IoT devices.
The oneM2M Base Ontology can be used to describe the resource structure used to model devices and to make them interoperable if the appropriate semantic annotations are made and semantic filtering is used for discovery. This example scenario describes a clothes washing machine and an application to monitor and control the IoT enabled product.
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Figure 7.4‑1: Functional Architecture for Smart Clothes Washing Machine
We can use the SAREF ontology to describe the services of the washing machine and the oneM2M Base Ontology to describe the oneM2M interface for the services. 
The services of any clothes washing machine are fundamentally the same regardless of how it is odelled in the oneM2M resource tree. The following RDF triples describe the services and functions of our clothes washing machine.
Table 7.4‑1: semantic annotation of a washing machine in oneM2M using SAREF ontology
	sn:WASH_XYZ
        a                      <http://www.XYZ.com/WashingMachines#XYZ_Cool> ;
        rdfs:comment           “Very cool Washing Machine” ;
        saref:hasFunction      sn:WASH_XYZ-MonitoringFunction , sn:WASH_XYZ-StartStopFunction ;
        saref:hasManufacturer  “XYZ” ;
        saref:hasService       sn:WASH_XYZ-MonitorService , sn:WASH_XYZ-SwitchOnService ;
        saref:hasState         sn:WASH_XYZ-WashingMachineStatus ;
        s4bldg:isContainedIn   sn:My_Bathroom .

sn:WASH_XYZ-StartStopFunction-OFF_Command     a       saref:OffCommand .

sn:WASH_XYZ-StartStopFunction-Toggle_Command  a       saref:ToggleCommand .


sn:WASH_XYZ-StartStopFunction-ON_Command      a       saref:OnCommand .

sn:WASH_XYZ-MonitoringFunction                a       saref:SensingFunction ;
                saref:hasCommand  sn:WASH_XYZ-MonitoringFunction-WashingMachineStatus .

sn:WASH_XYZ-StartStopFunction                 a       saref:ActuatingFunction ;
                saref:hasCommand  sn:WASH_XYZ-StartStopFunction-Toggle_Command ,
                                  sn:WASH_XYZ-StartStopFunction-OFF_Command , 
                                  sn:WASH_XYZ-StartStopFunction-ON_Command .




With the previous semantic descriptors in place, the following query can be used to find all services offered by washing machines of manufacturer XYZ.
SELECT distinct ?operation ?wm where { 
    ?wm  a   sn:WASH_XYZ   ;
    ?wm oneM2M:hasService ?service ;
    ?service oneM2M:hasOperation ?operation .
} 

Once the desired devices are located additional queries can be made to identify exactly how to use the discovered services.
The <timeSeries> and <timeSeriesInstance> resources offer functionality that is useful for data sources that have time as a significant aspect of the data model. Devices generally have no way to know how long it will take the messages that report data to get to the host CSE. The green line represents the actual time that a sensor measurement occurs, while the blue line represents the time assoicatied with the data when it arrives at the oneM2M CSE and the resource is given a creationTime. In the case where a device communicates through a gateway that stores data so that it can transmit messages in bulk, which is a good practice for cellular or low power devices, there can be significant delays. This can lead to delays that go beyond variations due to latency and create significant offsets in the entire data set as shown in Figure 7.2‑1. The red line represents the dataset when the sensor measurements are stored in a buffer for some time before transmitting the message to a oneM2M CSE and plotting that data according to the time that it arrive in the CSE. In oneM2M this would create a further delay in the creationTime attribute of the <contentInstance> resource with respect to the actual time of the sensor measurement.
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Figure 0‑1



Combined with the configuration of a <subscription> resource an application is able to accurately display time series data, based on the time the measurement is captured by a device, identify and receive notification when time series data that is intended to be periodic is missing. These features enable capabilities that are normally implemented in application specific processing to be provided through simple configuration of a <timeSeries> resource.
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