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Research Context

Internet of Things (IoT) applications.

Heterogeneous devices including sensors that sense the

environment and send the collected data to the cloud through

the gateway.

Massive amount of Heterogeneous data.
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Research Issues

IoT constraints :

Resources constraints of the IoT Devices.

Bandwidth limitation of the gateways communication

networks.

The communication cost of the data.

The cost associated with data storage and processing at the

cloud level.
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Objectives

Support the processing of heterogeneous data ⇒ (semantic)

annotation.

Support the reuse and sharing of knowledge.

Support the data processing at the resource constrained

devices.

Minimise the transferred data to the cloud.

Minimise data storage and processing cost at the cloud.
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Solution Highlights

Edge computing.

Annotation of data based on the semantic techniques such as

ontologies and standard languages (RDF, RDF(S) and OWL).

Use of the (semantic) rules notion.

Use of the notion of Platform Independent Model (PIM) and

Platform Speci�c Model (PSM) as well as the metamodel.
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Knowledge and Data Modeling

Table: Modeling Levels

Level Object Semantic tool

Metamodel
Representation languages

Rule metamodel
RDF, RDF(S), OWL

Rule Ontology

PIM
Domain Knowledge
concepts, rules...

Domain ontologies
Feltering rules

PSM
Data

speci�c rules
Instances of domain ontologies

Instances of rules
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Platform Independent Model (PIM)-Domain Ontologies
De�nitions

Domain Ontologies

The ontology which semantically describes a domain of knowledge

de�nes the concepts of the domain and the di�erent relations

between them.

Languages

To support the machine processing, the ontologies should be coded

in standard formats and languages such as RDF (S) and OWL.
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Platform Independent Model (PIM)-Rules
Rules Categories

1 Rules based on a speci�c data value:

IF(Temperature.hasValue>= 20) THEN

Signi�catif(Temperature.hasValue)

2 Rules based on the old data value:

IF(T.hasValue != T.oldValue) THEN Signi�catif(T.hasValue)

3 Rules based on the classi�cation of data values:

IF(CO.hasValue< 50) THEN (CO.inClass=Safe)

IF(CO.hasValue>= 50)&(CO.hasValue< 1200) THEN

(CO.inClass=Unsafe)
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Platform Speci�c Model (PSM)
Models Mapping

Rule Model
Domain 

Ontology
SSN Ontology

Instance of Instance of Instance of

Instance of role Instance of domain 
ontology elements

Sensor description

Instance level

Model level

MMR:about     Rdf:type or Rdfs:instanceOf  Rdf:type or Rdfs:instanceOf     SSN:observes
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Platform Speci�c Model (PSM)
Instantiation of Domain Knowledge

An instance of the CO concept (CO_inst1) having a value of 60

PPM.

19 / 28 Ahmed Bali et al. An Ontology-based Approach for IoT Data Processing



Introduction
Our Approach Architecture

Knowledge and Data modeling
Implementation and Evaluation

Conclusion

General description
PIM
PSM

Platform Independent Model (PSM)
Instantiation of Rules

20 / 28 Ahmed Bali et al. An Ontology-based Approach for IoT Data Processing



Introduction
Our Approach Architecture

Knowledge and Data modeling
Implementation and Evaluation

Conclusion

Implementation
Evaluation

Plan

1 Introduction

2 Our Approach Architecture

3 Knowledge and Data modeling

4 Implementation and Evaluation

Implementation

Evaluation

5 Conclusion

21 / 28 Ahmed Bali et al. An Ontology-based Approach for IoT Data Processing



Introduction
Our Approach Architecture

Knowledge and Data modeling
Implementation and Evaluation

Conclusion

Implementation
Evaluation

Implementation

The prototype implemented in Java using JDK 1.8.

The ontologies, their instances, and the rules are coded using

the semantic languages (RDF, RDF(s) and OWL) using the

API Jena 2.12.1.

For our test setup, we used a Raspberry pi3 model B having a

Quad-core 1.2 GHz Cortex-A53 CPU, 1 GB RAM, and 16 GB

SD card.

We created set of virtual electrochemical sensors (60 sensors)

for gas detection such as CO, NH3, and NO2. These sensors

are con�gured to periodically (after each 1 ms) send data to

the implemented prototype.
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Conclusion

Data heterogenity semantic modeling based on domain ontologies

and standard languages.

Data amount semantic rules to select only the signi�cant data.

Knowledge sharing and ruse PIM and PSM.

Evaluation The e�cient of our approach in term of reduce of

data size and the improvement of data processing.
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Conclusion
Future work

Enrich our meta-model rule to support other aspects such as

security, performance and maintenance.

Studying the load balancing issue to manage the distribution

of edge computing tasks based on resources available at the

gateway level.
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Questions

Thank you
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