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The communication process

ÅAny type of social or business relation needs to establish an 
information exchange between the involved actors, so transferring 
useful messages based on commonly understood concepts

Å This process occurs «automatically» when people talk each other, 
provided that they share a common set of concepts (culture), a 
common way to organise them (semantics), a common language 
(dictionary and syntax) and a compatible way to pronounce words

Å The different phases of the process can be clearly identified: if any 
of the phases is not possible, due to differences in culture, 
semantics, language or pronunciation, the communication becomes 
difficult and often impossible



Communication phases: speaker

Build 

structure

Express 

meaning

Send

message

Communication 

process

(speaker)

Syntactic level

Semantic level

Symbolic level

MESSAGE

CONCEPT

Sentences

Idea

Words

Sounds



Communication phases: listener
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Extending the process: machine-to-machine

Å Business activities today include more and more the need to have 

communication between computers, which support and often replace 

communication between humans

Å The overall process is exactly the same, so we can generalise the 

«communication process»



What is «communication»?
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Effective communication can occur only when both the sender 
and the receiver assign the same meanings to the same message



How to do it

Å Symbolic level: this part of the process is not a problem today, as there 

are plenty of means to establish a communication channel between the 

sender and the receiver, in order to transparently transfer messages 

without altering them

Å Syntactic level: this is also a solved problem, as a widespread and 

flexible solution has been identified in XML, which allows to build any kind 

of syntax and possibly translate between them by means of suitable 

transformations

Å Semantic level: this is the hardest problem, solved in the past by means 

of shared concepts between programmers working at the sending and 

receiving applications, so implicitly achieving a common set of concepts



More in detail: sender
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More in detail: receiver
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The problem of semantic interoperability

ÅA good solution can be to base the semantic level on an Ontology, 

that is a structure including a set of concepts  and the relationships 

between them.

Å It is a way to allow computers to understand each other, exactly the 

same as human beings do.

Å It is not even a new idea: Ontologies are there since 30 years and 

more. However, today we have the adequate assets (computer with 

high speed  and large memory) and infrastucture (ubiquitous 

Internet offering wide-band connectivity) to deploy it in real-life 

large-scale applications.



Machine-to-machine communication

SENDER RECEIVER
CHANNEL

MESSAGE

CONCEPT

CONCEPT

Communication process

ONTOLOGYCONCEPT



Semantic interoperability benefits

ÅThe Ontology can be easily distributed and shared, so it can 

become the common reference for all applications needing to 

exchange and understand information, in a specific domain.

ÅMoreover, the Ontology can be easily extended and modified, 

without impact on the software of applications using it.

ÅIt is an ideal solution to ensure that heterogeneous, 

distributed information systems can exchange meaningful 

information and use it in order to cooperate in achieving a 

common objective, as part of the same echosystem



Multimodal transportation services

ÅThis is exactly the type of scenario we face when considering door-
to-door transportation services, which need to combine several 
modes of transport in order to provide a complete journey solution 
to the traveller.

ÅThe requested application will need to work with a large number of 
different actors, each having legacy information systems based on 
heterogeneous protocols and languages.

Å To force all of such actors to feed their data into a centralised 
repository or change their systems to conform to a common 
protocol and language would be an unmanageable and practically 
impossible task, with no guarantee of success.



IT2Rail

ÅAs a project dealing with multimodal door-to-door  transportation 

services, it is no surprise that IT2Rail decided to go into the 

direction of semantic interoperability, in order to include all needed 

actors into a single echosystem of cooperating applications, thanks 

to the capability of non-ambigously understanding each other 

offered by the Ontology.

Å Having the Ontology at its centre, the semantic interoperability 

solution developed by IT2Rail, completed with some additional 

artefacts, has been named Interoperability Framework.



Interoperability Framework

ÅThe IF consists of Ontologies and other Assets which allow to 

properly interface existing data sets with the semantic environment, 

using them in accord with specific business rules, with remote 

access through the Web



IF Technology Assets - 1

ÅOntologies: formal specifications of shared conceptualizations of 

specific domains (or a part of them). An example is the IT2Rail 

ontology that is an OWL specification of the set of concepts and 

relationships among them that the IT2Rail partners have proposed 

as a conceptualization of the transportation domain. 

ÅOWL (Ontology Web Language) is a specific language based on 

XML. It allows to express the Ontology concepts and relationships 

in a machine-processable format.



IF Technology Assets - 1
<owl:Class rdf:ID=ñSystem">

<rdfs:subClassOf>

<owl:Restriction>

<owl:onProperty

rdf:resource="#hasSystem"/>

<owl:someValuesFrom

rdf:resource="&core;System"/>

</owl:Restriction>

</rdfs:subClassOf>

<rdfs:subClassOf>

<owl:Restriction>

<owl:onProperty

rdf:resource="#OperatedBy"/>

<owl:allValuesFrom

rdf:resource="&core;TrainOperatingCompany"/>

</owl:Restriction>

</rdfs:subClassOf>

<rdfs:subClassOf>

<owl:Restriction>

<owl:onProperty

rdf:resource="#OperatedBy"/>

<owl:someValuesFrom

rdf:resource="&core;TrainOperatingCompany"/>

</owl:Restriction>

</rdfs:subClassOf>

<rdfs:subClassOf rdf:resource="&owl;Thing"/>

</owl:Class>



IF Technology Assets - 2

Å Web Service Descriptors: metadata descriptions of the functionalities 

offered by specific Web services and their binding information. An example 

is a Travel Expert service descriptor that contains a pointer to the WSDL

specification of the Travel Expert Web service and the specification of the 

offered functionalities each described by a name, required/optional 

parameters, output, supported passenger categories and WS security 

protocol

Å WSDL (Web Services Description Language) is a language for describing 

Web Services interfaces. It allows to describe the services provided by a 

Service Provider, so that a Service Consumer can use them.

Å Web Service messages can be defined using SOAP, REST or JSON



IF Technology Assets - 2

<WSDL description of the 

Travel Expert Web service (or 

part of it)>


