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Introduction
‘7.10.3
Aspects to be checked in semantic validation’ describes 3 levels of  validation aspects which are lexical check, syntactic checks, and semantic checks. ‘3. Semantic checks’ shows 2 cases which are ‘Cardinality inconsistency’ and ‘Problematic relationship or inheritance’. This contribution introduce 2 more important and easy mistakes to make.
-----------------------Start of change 1-------------------------------------------
7.10.3 Aspects to be checked in semantic validation
Several aspects shall to be checked in order to make sure that the content of descriptor attribute of <semanticDescriptor> resource consists of valid RDF triples and they are indeed capable of interoperating semantically with other oneM2M resources. Taking into account the nature of semantically annotated data,  three levels of validation can be distinguished: 
1. Lexical check. This level of check consists of verifying the correctness of RDF serialization regarding to the declared type. For example, the <semanticDescriptor> resource is marked in XML representation (according to the descriptorRepresentation attribute) whereas the semantic annotation (in the descriptor attribute) is indeed serialized in JSON, or the XML document contains some error that causes parse error, the lexical check fails.

2. Syntactic checks. After the basic lexical checks, the syntactic check consists of verifying the correctness of the “syntax” of the RDF triples represented by the underlined serialization format, more specifically:

a. Untyped of resources and literals. Here resource refers to instances of a class, and literal refers to a textual or numerical value. The type of resource or literal is the link of an annotation back to the ontology which enables the semantic capabilities. Any un-typed element presented in an annotation is problematic towards the semantic interoperability. 

b. Ill-formed URIs. URI is essential and critical for identification of a resource. They shall be checked against RFC3968 which defines the generic syntax of URI.

c. Problematic prefix and namespaces. Namespaces play the role of linking the annotation to the reference ontologies and vocabularies, and it shall be consistent with ontologyRef attribute. If the URI of the namespace is problematic (e.g. wrong URI, URI contains illegal character), it may cause others to mis-interpret the data semantics and types. Prefix is a unique reference to replace the namespaces in the local file. A one-to-one mapping between the prefix and namespace is essential and shall be checked to ensure a correct reference.

d. Unknown classes and properties. A prerequisite of semantic interoperability is that all the resources use a common and agreed vocabulary. As consequence, if any resource uses in its annotation a class or property that is not defined in the reference ontology(ies), other resources would have no way to understand it, so that the semantic interoperability is impossible.

3. Semantic checks. Following a successful syntactic validation, the semantic check consists of verifying the logical consistence of the semantic annotation regarding to the reference ontology(ies):

a. Cardinality inconsistency. If the ontology defines that class A can have one and only one instance of child class B, and in the annotation, there are two instances of B related to one instance of A, there is a problem.

b. Problematic relationship or inheritance. Following the relationship defined in the reference ontology, if an instance of a class A is wrongly annotated to be at same time an instance of class B which is disjoint from class A, there is a conflict and the instance cannot be resolved by the semantic engine. A concrete example in detailed in clause 8.3.1 in TR-0033 [i.3]. 
c. Already defined class or instance. When a class or instance is modified or created, if it becomes a duplicate of already present in the reference ontology, the ontology runs operations twice, or else, it has a conflict.
d. Remaining dependencies. This refers to the problem of deleting an instance or a class of an ontology that affects other instances or classes. For example, deleting a sensor type leaves the sensor ontology of that type as “undefined”.
The validation response returned to the issuer depends on the result of each of the above tests. To conclude that an annotation is validated, a complete check of all the above checks shall to be performed and passed. However, as several tests are independent from others (for example, 3.a and 3.b do not have an impact on each other), several “validated profiles” may be defined as a subset of all the aspects to be checked.
-----------------------End of change 1---------------------------------------------
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