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Executive summary

This document specifiethe followingkey anceptsof EURIDICE

e EURIDICE Compliant Nodesalsoknownas ecNodg which are usedo reduce complexitpy
treating all involved business objects in a uniform way with preservation of functional diversity of
technical solutions already available todayetto come;

¢ Intelligent Cargo Networkwhich defines the concept of intelligent cargo as the combination of
cargo, a cargo centric approach to deal with information and the use of cargo agents to assist the
exchange of cargo related information. The camgutric approacts implementedvith use of a
electronic cargo document that contains all cargo related information or references to services
where the information can obtained;

e Cargo Intelligence and global reasoning supportautomated analysts offer a better
understanding of the current and expected situaBagsed on Supply Chain knosdge captured in
an ontology, these service calert and advice operatorsttvipossible better alternativdsor
detailed information will be referred to document [D13.2]

The following frameworks are developedfacilitateautomatedooperation between theakeholders
of the Supply chain

e EURIDICE Semantic frameworkwhich isbasedon common datanodels and owlogy, to lower
the semantic barrier for cooperation across business dariiaisshas been established with a
semantic framework that not only supports the core services of EURIDICE but also all business
specific services including business specific-aserapplications and legacy systemscomplete
detailed description of the semantic framework can be found in document [D12.3]

e Virtual Service Pointwhere security will benforcedand communication services are hosted to
enableflione common open platfimd and to support aecure peeto-peer networkAuthorised
information and requests for information will be routedhi® applicable services. aeways and
adapters are used connect business specific emskerapplications and legacy systems;

e Crossdomain Orchestrationamechanisno provideautomatedoordinationbetween
applications/services across thggly chain.

To supportthe P2 pilot cases, also a generic Business process flow has been defined for describing the
business processes and thatdbution of the EURIDICE solution in particular.

The EURIDICE infrastructure consists of a layered architecture, where each layer supports the layer
above but hides the implementation details. For each layer will be described which components are
involved and how thy interact A detailed description of each software component can be found in
documen{D14.2]. The EURIDICE architecture makes use ©pen Standards arlde results of other
(Europeainprojects likeFreightWise, GSIETSI, CVIS and TrustCom

Main conclusion

The EURIDICE key concepts haveeen refined and are based on existing technologies and open
standardso provide an open busecure cargo centric information infrastructure.

The EURIDICE architecture has been shaped and describesitttafion for an Intelligent Cargo
infrastructure One of the next steps is to build a proof of concept as part of an EURIDICE
demonstrator. This demonstrator could be the first version of the EURIDICE platform that will
support the P2 pilot casd3issemiration of thearchitecture is also required.
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1 Introduction

1.1 Purpose and scope

AsresultofPlwo r k p ac k afgamevioWHk1 1A r ¢ this doaumdntudeseribes more
detail how the high level architecture will wotkdescribegunctionaland technical aspecasd it
identifies new t o thedausakilityofeXsting compooente. nt s and

The scope of this document is bounded by the Description of Work [DoW] and the High level
Architecture[D11.1] where the essence and the concepts of the EURIDICE infrastructure has been
determined and described.

This document can be used as an umbrella for the more detailed results of the other P1 work packages.

1.2 Context of the document

This document elaborates on the High level Architecture overdamument [D11.1] anthakes use
of technologies as described in tDeerview of available technologie®cumen{ID11.2]. The
security aspects are based on the Security FramdWwti.3].

This document will also use and refer to the high level requirerfldh®) and a common
terminology that has beeaptured irdeliverable/D21.2] as the result of a joined effort of all the
EURIDICE work packages

Requirements

[Dow] [b21.2] Vocabulary

[D12.2] Data models

High level
Architecture
overview
Cargo
[D13.2] Intelligence
Overview of
available [ID11.2]

technologies

Detailed
architecture
specifications

N

y
(D11.9] /r

Intelligent Cargo Platform
Framework Architecture

Security
framework

[D14.2] Services

Figure 17 Document context

For more detailed informaticeboutdata modelsservices and platforms, this document will
referencdo D12.2, D13.2 and D14.2 which ateeresults ofrespectively WP12, WP13 and WR14
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1.3 Audience

The intended audience of thdecument are all stakeholders interestetthe EURIDICE project and
intelligent cargo gstems in particularThe following target groupsan be distinguished:

1. EURIDICE nembers involvedh thesubprojects PIP2and P3

2. The European Commissipgmwho is supporting the EURIDICE project;

3. The correlated projects in thesarof Intelligent Cargo Systems;

4. External stakeholders who would like to understand the EURIDICE systeiteatate.

Guidelines for reading:

Purpose ‘ Sections of interest

Quick overview

TheExecutive summarwill be a good staitig point andcchapter 2 will
give an oerview of the EURIDICE solution and the context of the

Architecture Especially figure 15 gtage 19 gives a good overview of tf
EURIDICE architecture.

Appendix C will also provide an overview of the EURIDICE capabilitig

EURIDICE solution

The essence of the EURIDICE architecture is described section 2.1

Business process

The business procesentext is described in section 2.2 and chapter 3
about business information might also be of interest.

Appendix C provide an overview of the EURIDICE capabilities to sup
Supply Chain management.

Specifications

Chapter 3, 4 and 5 contain the desiggigions and system requirementy
but a comprehensive overview is included in appendix A and D.

Table 1- Guidelines

1.4 Terms and conventions used in the document

A complete overview of the EURIDICE common vocabulary can be found in document EURIDICE

vocabulary andbbreviations [D11.0]. Below are only theoncepts listed required to have a good

understanding of the main EURIDICE concepts. When an abbreviation is used for the first time, its

full description and if applicable a footnote with additional informaticadided.

Abbreviations

Abbr. ‘ Description

ACA Assisting Cargo Agent

ACL Agent Communication Language

CUCQ Create, Update, Cancel and Query

CVIS Cooperative Vehicle Infrastructure Systems
DD Design Decisions

FIPA Foundation for Intelligent PhysicAlgents
M2M Machine to Machine

ecNODE EURIDICI Complicant node:

ecDoc Electronic Cargo Document:

Versiord.0i 13/11/2009
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ecDM EURIDICE Core Data Model

ETSI The European Telecommunications Standards Institute
HLR High Level Requirement

OCA Operational Cargo Agent

SOAP Simple Object Access Protocol

TLS Transport Layer Security

SR System Requirement

WSDL Web Service Description Language

Table 2- Abbreviations

Definitions

Cargo Intelligence Service to suppodutomated analysts offer a better understanding
of the current and expected situati@ased on domain knowledge
captured in an ontology, these service can alert and advice oper
with possible better alternatives.

Gateway A link between two computer prografservicesdlowing them to
share information and bypass certain protocols on a host compu

Global reasoning The capability to draw conclusions at the server side (backend/k

office) In the context of EURIDICE an ontology will be used to
specify concepts and thelations between them.

EURIDICE Infrastructure | The basic physical and organizational structures needed for the
operation of EURIDICE services and facilities necessary for the
EURIDICE framework to function This contains a collection of
EURIDICE speciic services and the assisting discovery and
authentication services.

EURIDICE Platform A Software Development Kit to connect organisations to the carg
centric pipeline of informatio about ecNodes. This kiticludesthe
EURIDICE software specific compoms like event services and
cross domaimositioning.

Knowledge base A knowledge base (KB} a special kind of database for knowledg
management, providing the means for the computerized collectig
organization, and retrieval of knowledde the context of
EURIDICE the knowledge base is described by ontologies.
Ontology In computer science and information science, an ontology is a fo
representation of a set of concepts within a domain and the
relationships between those concepts lised to reason about the
properties of that domain, and may be used to define the domain

Table 3- Definitions
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1.5 Structure of this document

This document contains the following structure
Chapter1i Introduction , describing the context of this document

Chapter21 Context, describingthe conéxt of the architecture
e The EURIDICE solutionabouthow the Architectursupporsthe Supply Chain

e Business process contexhich describes the generic business process elsnent
positionwhen and whathe EURIDICE solution contributes to the Supply Chain;

¢ High leveloverviewof theoverallarchitectureandthe identified software components
¢ Related external projects and standang=rviewand their relation with EURIDICE.

Chapter31 Information models, this sectioris divided infiKnowledge base ,Eveiit® , t h e
EURI DICae&dat modal a Budiness documenégo describe the Semantic
framework

Chapter4 1 Servicecomponents to assistedind support user applicatioasd is dividedn the
following area:

e Generic srvice componentsService Layers, Types of Serviédyle engines,
architecture of fixed service and mobile services

¢ Intelligent Cargo Networko enable the exchange of information between the cargo and
the rest of the worldnd to assts

e Cargo Intelligenceservices for data ming, anomaly detectioand global reasoning

Chapter5171 Platforms, is about executioenvironmentslividedin thefollowing categories
¢ M2M architecture & gatewaydelit box);
e Onboard units(CVIS box)

Chapter61 Conclusions containsanoverwiew of themaincapabilities angonsequences of the
EURIDICE architectur@ndtechnology tadeoffs butalso recommendations for further
steps to be taken

Chapter71 Referencesto standardsdocumentandother related projects.

Detailed information is kept outside the main line of this document to increase readabilgty and
enclosed in the following appendices:

Appendix AT Requirementsinventory of thesystenrequirementsncluding traceabilitymatrices
Appendix Bi Business documenjs

Appendix Ci Capabilities has been replaced by the Project Scope Matrix Document [521.2]
Appendix Di Design decisionscontains an inventory of all design decisions
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Abstract structure

To reducecomplexity, the identified architecturalomponats are grouped at a common abstraction

level in the following chapters:

e Chapter 3- Information models which describes the business objects with use of ontology, data

modelsand business documents

e Chapter4 - Service component$o assisted and support user applicatidime Core Data Model is
the common foundation to unify the information within the EURIDICE infrastructure.;

e Chapter 5- Platforms, describes the requirdthrdware andystem softwaré hostand support
the service software components. Artefacts like cargo items equipped with barcodes or RFID tags
can be detected and identified by fixed as well by mobile systems.

class Abstract lewvels 7
Business lewvel
Ewerts Core Data Model Business Documernts
+iz aware of +triggers +makes use of  +facilitates
1
----------------- HUSER - oo ' UM mmemeeee—aaaa- '
usex produces
Services E :
1 1 1 1
Core Recormmended Specific
+uses +facilitates +uses +supports
onr Sendces) o Sendoes) o Sendces)
J"?\ o Compomernis) J'I:\
________ hosts e hess
Fl=tfarm
1 i
Fixed Artifacts Mobile
+detects & identifies +detects & identifies
o Alatom) o Alabfom) o Alabom)

Figure 21 Abstraction layers

TheFixed platformsArtefacts and théPilot) Specificservices are not included in this document
because EURIDICE didndét mioke a

new ofr i nnovat
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Templates
Design Decisions (DD) presentsystaiiled e ci si ons about the (rowist emds
wi || behave, fr onnneetingdtereqdiemepts, igmoting iatérnalv i e w,

implementation) and other decisions affecting the selection and design of system components.
<Descriptionof a design decision

A detailed description of all design decision made in this documésited in appendix D.

High level equirementsire identified and described in the High Level Architecture Overview
documentDll.l]and ar e addr es aretypicdlycstarfsiH iRE LRI MEOC E. .soh a | |

The high level requirements are listed ppandix A including a croseference to system
requirements.

System equirements arderived or the consequence ajiihlevel requirements or desigraisions
and marked in this documents with an unique identification code mahgin like:

<Description of the system requiremenh i ch typically shalar tos .widot h AT

All system requirementis also listed in appendix #ith use ofthe following template

SR<id> <name> <priority>

Description: | <Description of the requirement

Justification:| <Description of the necessityith a reference to a high level requirement or desig
decisiorr

The <priority> will helpto prioritise the items to beegeloped during the pilot phase of the
EURIDICE project The value must either be:

e Mandatory 7 Essential requirement, must be implemented;
e Optional i Significant and recommended but not mandatory;

e WishT of interest but out of scope

1 . . -
The <ID> s constructed as: DBcategory>sequence number¥he <category> tag will correspond to the curssdtion or paragraph
where the system requirement is stated.

2 . ) .
The <ID> b constructed as: SR.<categorsequence number¥he <category> tag will correspond to the current section or paragraph
where the system requirement is stated.
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1.6 Results and method of work

The used incrementapproachs visualised in figure ZThe first step wal participate in a common

effort to consolidate the user needs, requirements and the vocabulary. The high level requirements as
described in deliverable D11.1 were the starting point. After consolidation of the requirements a
reassessment has been madanialysis the impact of change and additional collected requirements.

Parallel to the analysis step, refinement of the presented concepts of the high level architecture took
place and resulted in additional complementary set of design descriptions vehadboadescribed in
this document.

Collect requirements

Analyse

O

Analyse impact

Refine concepts
Refine Addition design decisions
.
Design Design & propose architecture
.
Align Review and align with other work packages
N

Figure 37 Incremental refinemerapproach

The proposedhore in detail designs hag sharedavith use of so calleéi Bsign snippet‘g, reviewed
within WP11and aligné with the other EURIDICE work packagdsis incremental approach was
required to align the contribution of the P1 wqkckagednto a consistent set of deliverables.

3 . . . . . . .
The purpose of Dégn snippetsisoma ke i deads persistence and to exchange informat
before the design is completed.
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2 EURIDICE Architecture

2.1 The EURIDICE Concepts

In the High level Architecture overview document [D11.1] the following EURIDICE eptsabout
Intelligent Cargaare introduced:

Figure 47 Overview of EURIDICE concepts
211 ecNodes

To reduce complexity Bbusiness objects (cargoeans of transportatioservices angéven human
operatos) arerepresented by the abstract concept of an EURIDIGHEpliant Nod€pronounced like
fieasy nod@). An ecNode can be uniquely iddied and has a reference to laformation provider

where more information can be found when authorised. Global identification and discovery services
are included in tharchitecture to find the applicable information provide based on the identification
of an ecNode.

2.1.2 Intelligent Cargo Network

The Intelligent Cargo Network concept invented by EURIDICE offers and defines the concept of
intelligent cargo as the combinationazfrgo, a cargo centric approach to deal with information and
the use of cargo agents to assist the exchange of cargo related information.

The Assisting Cargo Agent is a special kind of information provider and part of the Intelligent Cargo
Network conceptlt is a single point of access for the exchange of information about cargo and acts
like a virtual reception that can also help you when there is temporary no communication with the
cargo item itself.
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