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Executive summary 

 This document specifies the following key concepts of EURIDICE: 

 EURIDICE Compliant Nodes also known as ecNodes, which are used to reduce complexity by 

treating all involved business objects in a uniform way with preservation of functional diversity of 

technical solutions already available today or yet to come; 

 Intelligent Cargo Network which 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 cargo centric approach is implemented with use of a 

electronic cargo document that contains all cargo related information or references to services 

where the information can obtained; 

 Cargo Intelligence and global reasoning to support automated analysis to offer a better 

understanding of the current and expected situation. Based on Supply Chain knowledge captured in 

an ontology, these service can alert and advice operators with possible better alternatives. For 

detailed information will be referred to document [D13.2] 

The following frameworks are developed to facilitate automated cooperation between the stakeholders 

of the Supply chain: 

 EURIDICE Semantic framework which is based on common data-models and ontology, to lower 

the semantic barrier for cooperation across business domains. This has been established with a 

semantic framework that not only supports the core services of EURIDICE but also all business 

specific services including business specific end-user-applications and legacy systems. A complete 

detailed description of the semantic framework can be found in document [D12.3];  

 Virtual Service Point where security will be enforced and communication services are hosted to 

enable ñone common open platformò and to support a secure peer-to-peer network. Authorised 

information and requests for information will be routed to the applicable services.  Gateways and 

adapters are used to connect business specific end-user-applications and legacy systems; 

 Cross domain Orchestration, a mechanism to provide automated coordination between 

applications/services across the supply chain. 

To support the P2 pilot cases, also a generic Business process flow has been defined for describing the 

business processes and the contribution 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 they interact. A detailed description of each software component can be found in 

document [D14.2]. The EURIDICE architecture makes use of Open Standards and the results of other 

(European) projects like FreightWise,  GS1, ETSI, CVIS and TrustCom.   

Main conclusion 

The EURIDICE key concepts have been refined and are based on existing technologies and open 

standards to provide an open but secure cargo centric information infrastructure. 

The EURIDICE architecture has been shaped and describes the foundation 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 cases. Dissemination of the architecture is also required. 
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1 Introduction 

1.1 Purpose and scope 

As result of P1 work package ñWP11 ï Framework Architectureò this document describes in more 

detail how the high level architecture will work. It describes functional and technical aspects and it 

identifies new to ódevelopô components and the re-usability of existing components. 

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 overview document [D11.1] and makes use 

of technologies as described in the Overview of available technologies document [ID11.2]. The 

security aspects are based on the Security Framework [ID11.3].  

This document will also use and refer to the high level requirements (HLR) and a common 

terminology that has been captured in deliverable [D21.2] as the result of a joined effort of all the 

EURIDICE work packages. 

 

Figure 1 ï Document context 

 

For more detailed information about data models, services and platforms, this document will  

reference to D12.2, D13.2 and D14.2 which are the results of respectively WP12, WP13 and WP14.  
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1.3 Audience 

The intended audience of this document are all stakeholders interested in the EURIDICE project and 

intelligent cargo systems in particular.  The following target groups can be distinguished: 

1. EURIDICE members involved in the subprojects P1, P2 and P3; 

2. The European Commission, who is supporting the EURIDICE project; 

3. The correlated projects in the area of Intelligent Cargo Systems; 

4. External stakeholders who would like to understand the EURIDICE system architecture. 

Guidelines for reading: 

Purpose Sections of interest 

Quick overview The Executive summary will be a good starting point and chapter 2 will 

give an overview of the EURIDICE solution and the context of the 

Architecture. Especially figure 15 at page 19 gives a good overview of the 

EURIDICE architecture. 

Appendix C will also provide an overview of the EURIDICE capabilities. 

EURIDICE solution The essence of the EURIDICE architecture is described section 2.1 

Business process The business process context 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 support 

Supply Chain management. 

Specifications Chapter 3, 4 and 5 contain the design decisions and system requirements 

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 and abbreviations [D11.0]. Below are only the concepts 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 information is added. 

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 Physical Agents 

M2M Machine to Machine 

ecNODE EURIDICI Complicant node:  

ecDoc Electronic Cargo Document: 
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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 

Term Description 

  

Cargo Intelligence Service to support automated analysis to offer a better understanding 

of the current and expected situation. Based on domain knowledge 

captured in an ontology, these service can alert and advice operators 

with possible better alternatives. 

Gateway A link between two computer programs/services allowing them to 

share information and bypass certain protocols on a host computer 

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

office) In the context of EURIDICE an ontology will be used to 

specify concepts and the relations 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 specific services and the assisting discovery and 

authentication services. 

EURIDICE Platform A Software Development Kit to connect organisations to the cargo 

centric pipeline of information about ecNodes. This kit includes the 

EURIDICE software specific components like event services and 

cross domain positioning. 

Knowledge base A knowledge base (KB) is a special kind of database for knowledge 

management, providing the means for the computerized collection, 

organization, and retrieval of knowledge. In the context of 

EURIDICE the knowledge base is described by ontologies. 

Ontology In computer science and information science, an ontology is a formal 

representation of a set of concepts within a domain and the 

relationships between those concepts. It is used 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: 

Chapter  1 ï Introduction , describing the context of this document; 

Chapter  2 ï Context, describing the context of the architecture, 

 The EURIDICE solution: about how the Architecture supports the Supply Chain; 

 Business process context which describes the generic business process elements to 

position when and what the EURIDICE solution contributes to the Supply Chain; 

 High level overview of the overall architecture and the identified software components; 

 Related external projects and standards overview and their relation with EURIDICE.  

Chapter  3 ï Information models, this section is divided in ñKnowledge baseò, ñEventsò, the 

EURIDICE ñCore data modelò and ñBusiness documentsò to describe the Semantic 

framework. 

Chapter  4 ï Service components, to assisted and support user applications and is divided in the 

following areas: 

 Generic service components , Service Layers, Types of Service, Rule engines, 

architecture of fixed service and mobile services; 

 Intelligent Cargo Network to enable the exchange of information between the cargo and 

the rest of the world and to assist ; 

 Cargo Intelligence, services for data mining, anomaly detection and global reasoning 

Chapter  5 ï Platforms,  is about execution environments divided in the following categories: 

 M2M architecture  & gateways (Telit box); 

 Onboard units(CVIS box); 

Chapter  6 ï Conclusions, contains an overview of the main capabilities and consequences of the 

EURIDICE architecture and technology trade-offs but also recommendations for further 

steps to be taken. 

Chapter  7 ï References, to standards, document and other related projects. 

 

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

Appendix A ï Requirements, inventory of the system requirements including traceability matrices; 

Appendix B ï Business documents, ; 

Appendix C ï Capabilities, has been replaced by the Project Scope Matrix Document [D21.2]; 

Appendix D ï Design decisions, contains an inventory of all design decisions. 
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Abstract structure  

To reduce complexity, the identified architectural components are grouped at a common abstraction 
level in the following chapters: 

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

models and business documents; 

 Chapter 4 - Service components, to assisted and support user applications. The Core Data Model is 

the common foundation to unify the information within the EURIDICE infrastructure.; 

 Chapter 5 - Platforms, describes the required hardware and system software to host and 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. 

 

Figure 2 ï Abstraction layers 

The Fixed platforms, Artefacts and the (Pilot) Specific services are not included in this document 

because EURIDICE didnôt make a new or innovative contribution. 
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Templates 

Design Decisions (DD) present system-wide decisions about the systemôs behavioural design (how it 

will behave, from a userôs point of view, in meeting its requirements, ignoring internal 

implementation) and other decisions affecting the selection and design of system components.  

DD.<id>
1
 <Description of a design decision> 

A detailed description of all design decision made in this document is listed in appendix D. 

High level requirements are identified and described in the High Level Architecture Overview 

document [D11.1] and are addressed to ñEURIDICEò an typically starts with ñEURIDICE shall ...ò.  

The high level requirements are listed in appendix A including a cross-reference to system 

requirements. 

System requirements are derived or the consequence of high level requirements or design decisions 

and marked in this documents with an unique identification code in the margin like: 

SR.<id>
2
 <Description of the system requirement which typically starts with ñThe service shall ......ò> 

All system requirements is also listed in appendix A with use of the following template: 

SR.<id> <name> <priority> 

Description: <Description of the requirement> 

Justification: <Description of the necessity with a reference to a high level requirement or design 

decision> 

 

The <priority> will help to prioritise the items to be developed during the pilot phase of the 

EURIDICE project. The value must either be: 

 Mandatory  ï Essential requirement, must be implemented; 

 Optional ï Significant and recommended but not mandatory; 

 Wish ï of interest but out of scope. 
  

                                                      
1
 The <ID> is constructed as: DD.<category>.<sequence number>. The <category> tag will correspond to the current section or paragraph 

where the system requirement is stated. 
2
 The <ID> is constructed as: SR.<category>.<sequence number>. The <category> tag will correspond to the current section or paragraph 

where the system requirement is stated. 



EURIDICE Integrated Project ï ICT 2007-216271  Deliverable D11.2 - Detailed Architecture specifications 

Version 1.0 ï 13/11/2009 Page 7/158 

1.6 Results and method of work 

The used incremental approach is visualised in figure 2. The first step was to 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 made to analysis 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 which are also described in 
this document.   

 

Figure 3 ï Incremental refinement approach 

The proposed more in detail designs has be shared with use of so called ñDesign snippetsò
3
, reviewed 

within WP11 and aligned with the other EURIDICE work packages. This incremental approach was 

required to align the contribution of the P1 work-packages into a consistent set of deliverables. 

                                                      
3
 The purpose of Design snippets is to make ideaôs persistence and to exchange information about a part (snippet) of the design in advance 

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 concepts about 

Intelligent Cargo are introduced: 

 

Figure 4 ï Overview of EURIDICE concepts 

2.1.1 ecNodes 

To reduce complexity all business objects (cargo, means of transportation, services and even human 

operators) are represented by the abstract concept of an EURIDICE Compliant Node (pronounced like 

ñeasy nodeò). An ecNode can be uniquely identified and has a reference to an Information provider 

where more information can be found when authorised. Global identification and discovery services 

are included in the architecture 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 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 Assisting Cargo Agent is a special kind of information provider and part of the Intelligent Cargo 

Network concept. It 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. 














































































































































































































































































