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Executive Summary 

This deliverable is an important part to reach the milestone MS5 VICINITY server 
components/services and client infrastructures available, which is the outcome of work 
packages WP3 - VICINITY server implementation and WP4 - VICINITY Client Infrastructures 
Implementation (M30). This objective has been reached in time. This deliverable summarizes 
the outcomes of task T3.2, “Semantic discovery and dynamic configuration services”.  

Semantic discovery and dynamic configuration platform is the part of VICINITY cloud as shown 
in see Figure 1. The main purpose of semantic discovery and dynamic configuration platform 
is to enable the semantic interoperability in VICINITY. The platform serves as the main repository 
of IoT object descriptions. Descriptors are stored as semantic models, which are linked to the 
VICINITY ontology. The platform enables to perform the full semantic search for object 
descriptions, so existing objects providing required functionality can be easily discovered. IoT 
object descriptions are also used as the core information for auto configuration of agents, 
through which these objects are available for interaction.  

 

  

VICINITY Cloud 
VICINITY Neighbourhood Manager

Semantic discovery & dynamic 
configuration agent platform

Gateway API 
Services

VICINITY Communication Server

Figure 1 VICINITY Cloud 



 D3.5 – Semantic discovery and dynamic configuration services 6 

 

                                          Public  

 

Table of Contents 

Executive Summary .................................................................................................................................... 5 

1. Introduction .......................................................................................................................................... 9 

1.1. Context within VICINITY ............................................................................................... 10 

1.2. Objectives in Work Package X and Task X.Y ............................................................. 10 

2. Release notes .................................................................................................................................... 11 

2.1. Current features............................................................................................................. 11 

2.2. Planned features............................................................................................................ 11 

3. Conclusions ....................................................................................................................................... 12 

  



 D3.5 – Semantic discovery and dynamic configuration services 7 

 

                                          Public  

 

List of Figures 

Figure 1 VICINITY Cloud .............................................................................................................................. 5 
Figure 2 Deliverable context ................................................................................................................... 10 
 

  



 D3.5 – Semantic discovery and dynamic configuration services 8 

 

                                          Public  

 

List of Definitions & Abbreviations 

Abbreviation Definition 

EC European Commission 

EU European Union 

GIT The version control system 

GitHub Software platform managing GIT repositories 

IoT Internet of Things 

API Application programming interface 

CRUD Basic functions of database, Create, Read, Update, Delete 

JSON JavaScript Object notation, serialization formal 

JSON-LD JSON for Linked Data 

RDF Resource Description Framework 

N3 Notation3, specific serialization notation for RDF 

triple Atomic semantic data entity in RDF defining subject-predicate-object 

triplestore Semantic database for triples  

 

 



 D3.5 – Semantic discovery and dynamic configuration services 9 

 

                                          Public  

 

1. Introduction 

This deliverable describes the implementation of the semantic discovery and dynamic 
configuration platform. The semantic discovery and dynamic configuration platform is realized 
as two separate components: 

1. Semantic triplestore. Semantic database used as the physical storage for semantic models 
(ontology) and semantic IoT descriptions 

2. Semantic discovery and configuration services. The standalone REST server connected to 
semantic triplestore. This component provides the API for manipulating IoT object 
descriptions. This includes the CRUD, SPARQL endpoint to enable rich semantic search; and 
several transformation modules enabling translation from JSON to semantic model (N3, 
RDF) and vice versa. 

The functionality of semantic discovery and dynamic configuration consist of the cloud-part 
commonly shared in VICINITY (this component) and the twin client-side component described 
T4.2 VICINITY Agent and auto discovery platform. Thus, to understand the whole semantic 
discovery and dynamic configuration, both cloud and client-side components must be 
checked. The cloud side described in this deliverable serves mostly as the storage and search 
engine and the client-side implements the full discovery and configuration process. Both 
components were designed and implemented together. 

The outcomes of task T3.2 also contain the update and actualization of VICINITY ontologies 
(the extension of D2.2 Detailed Specification of the Semantic Model) and 
design/implementation of VICINITY interoperability approach among the data exchanged by 
IoT objects. 

This document includes only the Release Notes for the semantic discovery and dynamic 
configuration platform. The task T3.2 formally ends in M30, however, the development of this 
component still continues in implementing the pilot applications. The actual list of features will 
be continually extended, driven by specific requirements on the fly, as pilot applications will be 
developed.  

The full actual documentation including the code, history of commits, more detailed 
description and all technical details is available at GitHub: 

https://github.com/vicinityh2020/vicinity-semantic-platform  
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1.1. Context within VICINITY 
The work in deliverable D3.5 is based on requirements specified in WP1, semantic models 
delivered within WP2 and was designed and implemented with very tight cooperation with the 
client-side twin delivered by WP4. The relationships are illustrated in Figure 2.  

Design and development of Semantic discovery and dynamic configuration services was 
driven by architectural design and requirement specification. Definition of VICINITY ontologies 
was an important input for the design of IoT descriptors. And the task was a coordinated 
development of auto-discovery and configuration at client-side.  

Relation to other deliverables: 

D4.2 VICINITY Agent and auto discovery platform describes the client-side twin, which was 
designed and developed together with the cloud-side component described in this 
deliverable 

• D1.5 VICINITY technical requirements specification summarized the basic requirements 
identified for this component  

• D1.6 VICINITY architectural design describes the position of this component within the 
VICINITY architecture  

• D2.2 Detailed Specification of the Semantic Model describes the VICINITY ontology 
which is used as the backbone for semantic inference and reasoning  

• D4.2 VICINITY Agent and auto discovery platform describes the client-side twin, which 
was designed and developed together with the cloud-side component described in 
this deliverable 

1.2. Objectives in Work Package WP3 and Task T3.2 
The goal of WP3 - VICINITY server implementation is to implement and deploy the VICINITY 
server components, namely the VICINITY communication Server, VICINITY Neighbourhood 
Manager and Open Interoperability Gateway API. The part of WP3 objectives is the 
implementation of Semantic Discovery and Dynamic Configuration Services, which are 
focused in task T3.2. The goal of this task is to implement and deploy the platform responsible 
for management of semantic descriptors of IoT objects. IoT objects are reflected semantic 
models mapped into the VICINITY ontology. The platform also provides the services for rich 
semantic search and discovery of IoT objects within VICINITY. 

Figure 2 Deliverable context 
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2. Release notes  
This section contains the overview of Semantic discovery and dynamic configuration platform 
functionality. 

2.1. Current features 
This section contains the list of all implemented features according to all relevant requirements 
defined in D1.5 VICINITY technical requirements specification and according to architecture 
specification defined in D1.6 VICINITY architectural design.  

• Actualization and extensions of VICINITY ontologies 
• Model transformations 

o Transformation from VICINITY Common Thing Description format (JSON) into 
semantic representation using JSON-LD transformation 

o Transformation from semantic model (semantic graph) into VICINITY Common 
Thing Description format (JSON)  

• Model validation (both cloud and client-side use the same model validator) 
o Full syntactic and structural validation of IoT object descriptor  
o Full semantic validation of all semantic annotations included in IoT object 

descriptor 
• Population of IoT object repository 

o Create semantic model of IoT object descriptor 
o Update semantic model of IoT object descriptor 
o Delete semantic model of IoT object descriptor 
o Retrieve semantic model of IoT object descriptor (and transform it to JSON) 

• Standard SPARQL endpoint to enable the full semantic search 
• Developer tools and utilities 

o Semantic annotations 
§ The plain list of all semantic annotations available in ontology separated 

by annotation type 
§ The full annotation tree including the class taxonomy and individuals, 

separate tree per annotation type 
o Syntactic and semantic validation service enabling developers to validate and 

debug their IoT descriptors in advance 
• Design and implementation of VICINITY Interoperability among the data exchanged 

by IoT objects 

2.2. Planned features 
Semantic discovery and dynamic configuration platform will be further maintained and 
extended with new features, following the requirements from other software components and 
the pilot site applications. Development will be coordinated using selected issue tracking tools.  

• Further extensions to enable more possibilities for semantic search and IoT object 
discovery 

• Implementation of requirements for pilot applications implementation 
• Updates for the identified issues 
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3. Conclusions 
This deliverable covered the outcomes of the task T3.2 VICINITY Semantic Discovery and 
Dynamic Configuration services. The full semantic discovery and configuration process consists 
of cloud-part and client-part. This deliverable covers the cloud-part, which serves mostly as the 
storage and search engine. Most of the configuration and discovery logic is implemented at 
the client-side, which is available in D4.2 VICINITY Agent and auto discovery platform. To fully 
understand the process, both deliverables should be checked. 

The full actual documentation including the code, history of commits, more detailed 
description and all technical details are available at GitHub: 

https://github.com/vicinityh2020/vicinity-semantic-platform 


