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Executive summary  

This document describes the 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 domain knowledge captured in an 

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

information will be referred to the [WP13] deliverables. 

The following frameworks are developed to facilitate automated cooperation between the 

stakeholders: 

 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 overcome diversity in business processes, a generic Business process flow has been defined as 

reference and to position 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. A specification and detailed description of each software component can be found in the 

Detailed Architecture Specification document [D11.2] and the User, System & Communication 

document [D14.2]. 
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1 Introduction 

1.1 Purpose and scope 

As result of work package ñWP11 ï Framework Architectureò from project P1, this document describes 

the high level architecture for an Intelligent Cargo Integration Framework at a functional  and conceptual 

level and itôs functional requirements.  

This high level architecture comprises:  

 the perimeter of the ICT architecture, 

 state-of-the-art technology that will be used,  

 the security integration in the Intelligent Cargo Integration Framework, 

 the relationship of the different functional components together. 
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Figure 1 ï Project overview 

 

The purpose of this document is to gather high level user demands from subproject 2 work-packages. The 

high level architecture is decomposed into functional components and for each of them, a solution is 

presented including recommendations for implementation and/or additional features that need to be 

developed if applicable.  

This document also provides the interoperability of the components including a phased approach for 

implementation. 
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1.2 Context of the document 

This document elaborates on the internal deliverables Preliminary High level Architecture overview 

document [ID11.1] 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 2 ï Document context 

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

D12.1, D13.1 and D14.1 which are the results of respectively WP12, WP13 and WP14. 

1.3 Audience 

The intended audience of this internal 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. 
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Guidelines for reading: 

Purpose Sections of interest 

Quick overview Executive summary and figure 40 on page 57 

Business process & functional capabilities Section 2.2 and 4.3 

Technical aspects Chapter 3, 4 and figure 40 on page 57 in particular 

1.4 Structure of this document 

This document contains the following structure: 

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

 Chapter 2   ï  Context, describing the situation, complications and user needs in three steps: 

1. Point of departure, the initial vision from the Description of Work [DoW] which 
defines the scope of the high level architecture; 

2. Context model, describing the situation from four different angles (viewpoints); 

3. Features, derived from the impact objectives and the identified complications as 
stated in the [DoW] to become the starting point and justification for the  design 
decisions and the required solutions the high level architecture should offer. 

 Chapter 3   ï  Design decisions, based on the identified features, a selection of applicable 
technologies are made in so called design decisions. A traceability matrix is included in 
Appendix D, to verify that all objectives and requirements are covered; 

 Chapter 4   ï  High level architecture, a proposal for an Intelligent Cargo Integration Framework that 
fulfil that and overcome the complications that are identified in section 2.1; 

 Chapter 5   ï  Implementation, this section describes how the proposed high level architecture  can 
be gradually implemented and contains also two examples;  

 Chapter 6   ï  Conclusions, based on the proposed architecture, an inventory of the additional 
features to be developed.  

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

 Appendix A ï  Requirements, inventory of the objectives and the high level requirements and  
traceability of design decisions to high level requirements and objectives; 

 Appendix B ï  Business process description, a generic process flow description for the delivery part 
of the Supply Chain management processes; 

 Appendix C ï  Communication information, detailed background information about how the used 
communication protocols are related to the OSI reference model; 

 Appendix D ï  Design decisions, overview and detailed description of all high level design decisions 
including a justification; 

 Appendix E ï  Extra(background) information about Service Oriented architecture, Software agents 
and the Open Server Gateway initiative (OSGi); 

 Appendix F ï  Recommendations for improvement by the European Committee. 
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1.5 Terms and conventions used in the document 

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

Project Scope Matrix [D21.2]. 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. 

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 which typically starts with ñEURIDICE Architecture shall ......ò> 

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

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 

DoW Description of Work 

ecNode EURIDICI Compliant node:  

ecDoc Electronic Cargo Document: 

ecDM EURIDICE Core Data Model 

EPSA EURIDICE Pilot Specific Application 

FIPA Foundation for Intelligent Physical Agents 

HLR High Level Requirements 

M2M Machine to Machine: 

HLR High Level Requirement 

OCA Operational Cargo Agent 

OBJ Objectives as stated in the DOW 

SOAP Simple Object Access Protocol 

TLS Transport Layer Security 

SR System Requirement 

WSDL Web Service Description Language 

Table 1 -  Abbreviations 

                                                      
1
 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. 
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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. 

Intelligent Cargo Combination of mobile and server based components that makes cargo 

able to (a) identify, (b) communicate in proximity, (c) communicate 

locally, (d) communicate long range, (e) maintain state memory, (f) 

execute local logic and (g) interact with sensors. Intelligent Cargo 

elements are: Cargo Item (e.g. RFID tag), Operational Cargo Item 

(logic running on user terminal) and Assisting Cargo Item (logic 

running on fixed server). 

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. 

Software Architecture The fundamental organization of a system embodied in its 

components, their relationships to each other, and to the environment, 

and the principles guiding its design and evolution [IEEE Computer 

Society 2000]. 

Table 2 -  Definitions 
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1.6 Results and method of work 

Figure 3 presents the used iterative approach. From the [DoW] and the other EURIDICE work packages, 
the requirements are collected and interpreted to high level user needs applicable for a high level 
architecture. These high level user needs are used to derive the requirements for a high level architecture.  

 

Figure 3 ï Incremental approach 

 

Concept building is about defining the key concepts of the EURIDICE project for the high level 

architecture. Based on the derived high level requirements and the key concepts, a complementary set of 

design decisions is made to result in a high level architecture. 

The proposed designs will be shared, reviewed and aligned with the other EURIDICE sub projects.  

The technology to be used strongly depends on a profitable business model/case and the involved 

business processes to be optimised. To provide a complete and integral solution, the following viewpoints 

are considered in this document: 

 Business, concerning how profitable objectives/benefits can be achieved (P3); 

 Process, about operations from a process point of view (P2); 

 Technology,  from an ICT perspective
2
 (P1); 

 Cargo, the matter of subject. 

Within the EURIDICE project, these viewpoints are also identified as (sub) projects: P1, P2 and P3.  

                                                      

2
  In section 4, the technology viewpoint will be differentiated into ñDeploymentò, ñFunctionalò, ñImplementationò, ñCommunicationò and 

ñOrganisationalò points of view. 
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2 Context 

2.1 General 

This section describes the context of the EURIDICE high level architecture which is based on a vision 

and identified user needs. Therefore this section contains the following parts: 

1. Point of departure, the initial vision and impact objectives from the Description of Work [DoW] 

which defines the scope of the high level architecture. Including an brief explanation of the 

obstacles to overcome (complications) and background information (context) including reasoning 

for  the development of the EURIDICE architecture; 

2. Business process context, which describes what, when, where and how the EURIDICE solution 

contributes to the Supply Chain; 

3. Architectural context, describing how and where the architecture fits in. 

The scope of the high level architecture is defined by the High Level Requirements (HLR) derived from 

the objectives to be achieved for the logistic Supply Chain.  

2.2 Point of departure 

The [DoW] gives us the following starting points: 

 

 ñIn five years time, most of the goods flowing through European freight corridors, will be óintelligentô, 

i.e.: self-aware, context-aware and connected through a global telecommunication network to support a 

wide range of information services for logistic operators, industrial users and public authorities.ò 

 

Self-awareness: 

ñThe ability of cargo to interact with the surrounding environment to actively notify its presence, 
identity and requirements. Despite recent developments in RFID technologies, moving goods are 
still perceived as passive entities that need to be tracked down by accessing some central system, 
fed by the back-office transactions of logistic services providers, carriers and consignees. An 
intelligent cargo item will be an active provider of information services, notifying to the interested 
users and systems its details, position and related events as they occur.ò  

Context-awareness: 

ñMeans intelligent ad hoc combination of information from all the involved stakeholders 
(shippers, logistic services providers, infrastructures and authorities), based on the current cargo 
position and status. An intelligent cargo item will ñunderstandò its context in terms of interacting 
entities (vehicle, user, infrastructure), related information services (e.g., shipment schedule, 
positioning, terminal availability) and available combinations of services to solve specific user 
needs (e.g., automated update of transhipment schedule based on proactive notification of arrival 
from the cargo itself).ò  

Connectivity: 

ñMoving goods available as service consumers or providers by exploiting at need the mobile and 
fixed network infrastructures available along the route. Integration of intelligent cargo into 
service oriented architectures including mobile user and vehicle devices will make freight control 
virtually ubiquitous.ò 
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Objectives 

The perceived impact objectives are: 

 

To produce relevant benefits for businesses and the society  

Å Enhanced and widespread capability to monitor, trace and safely handle moving goods at the 
required level of detail, from full shipments to individual packages or items; 

Å Increased efficiency of transportation networks, by improving synchronization between logistic 
users, operators and control authorities; 

Å Improved sustainability of logistic systems, by reducing their impact on local communities in 
terms of traffic congestion and pollution. 

Science and technology objectives: 

Identify targets for development of reference architectures, methods, and infrastructure 
components that support the intelligent cargo concept: 

Å Objective 1.1: To provide a pan-European ICT infrastructure for intelligent cargo items and 
mobile users to be identified, localized and connected through local and distributed 
communication facilities; 

Å Objective 1.2: To provide a fixed and mobile web services infrastructure for public and private 
stakeholders to access and use the information they need on a cargo item at any point along its 
route across European corridors, connecting the cargo with back-office and field staff; 

Å Objective 1.3: To provide for ñon the flyò combination of services to address specific 
user/cargo/context interactions based on the concept of service oriented architectures. 

Å Objective 1.4: To provide for intelligent cargo solutions based on distributed and centralized 
data gathering, detection, analysis and prediction tools. 

Å Objective 1.5: To provide for an interoperability platform allowing the main actors on the field 
to expose and use intelligent cargo information services by linking these to their information 
systems.  

Business objectives: 

Identify targets for logistic performances improvement through the application of EURIDICE S/T 
results on the business processes of operators and industrial users:  

Å Objective 2.1: To realize more flexible and efficient supply chains through the integration of 
intelligent cargo concepts into leading logistic operators and industrial organizations. 

Å Objective 2.2: To increase the efficiency, transparency and cost-effectiveness of intermodal 
transport. 

Societal Objectives: 

Identify targets for diffusion and adoption of EURIDICE results on a proper scale to achieve the 
expected impact on society  

Å Objective 3.1: To provide the necessary business models for an intelligent cargo infrastructure 
to be established, sustained and fed with appropriate information. 

Å Objective 3.2: To realize more secure and environment friendly transport chains through the 
adoption of intelligent cargo to support modal shift and door-to-door intermodal services.  
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Complications 

 

 Diversity in business processes, technologies and lack of standardisation spread across multiple areas of 

responsibilities, are huge obstacles to overcome.   

 

Problem There are several types of barriers hindering the proliferation of intermodal transportation: 

 organizational barriers, e.g. lack of transparency and unclear responsibility in the transport chain; 

 technical barriers, e.g. friction at transfer points, lack of standardization of equipment and loading 
units, missing information flows;  

 financial &  economical barriers, perceived high costs of investment in intermodal infrastructure; 

 infrastructure barriers, e.g. different power supply systems, low speeds, different rail gauges;   

 and logistical barriers, e.g. missing services, missing information about services, missing awareness 
of intermodal services.  

Solution A gradual approach for overcoming the organizational, technical and logistical barriers and indirectly 
contribute to mitigation of the financial barriers by reduction of costs. This is mainly an organisational 
and implementation issue and this document will describe in section 4.3 how the architecture can 
contribute to this solution.  

Problem Users in the field have limited ICT support to predict and handle unexpected circumstances. Currently 
information flows are often misaligned with the actual flow of goods. The lack of proper and concise 
information when and where needed, along the route, at check points, at consolidation stations, hinders 
the users capacity to deal with exceptions and to identify potential opportunities or risks. Surveys reveal 
that 50% of logistic services providers rates handling of delays in transit, pickup, delivery, loading and 
unloading as ñvery poorò, while 80% indicate automated feedback on POD (proof of delivery) as the most 
desired value added feature.  

Solution A platform that will support ñon the flyò combination of different categories of services to fulfill the 
unique needs of every specific interaction between user, context and cargo. This concerns the technical 
aspect of the architecture and will be described in detail in section 3 and 4. See section 2.4 and appendix 
A.4 for an overview of the features (technical capabilities) that EURIDICE has to offer. 

Success 
  

 The EURIDICE architecture is considered to be successful when it can provide a simple solution for 

cooperation by providing a basic infrastructure for cargo users, that will lead to mass adoption
3
.  

 

Concretely: EURIDICE can at least provide financial attractive solution for reduction of costs, reduction 

of delays and automated feedback on proof of delivery. 

 

Scope 

As result of a collective effort of all P1 work-packages, a set of High Level Requirements has been 

derived from the objectives and the complications. The derived High Level Requirements are listed in 

appendix A3. 

 

                                                      

3
  This implies the quest for usefulness. Adding intelligence is an implementation choice for providing easy and  flexible 

cooperation between multiple and different organisations in an ever changing world. 
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2.3 Business process context 

This section describes the generic business process elements that will be supported by the EURIDICE 

solution. These business process elements are used to position when, where and how the EURIDICE 

solution contributes to the Supply Chain.  

2.3.1 Business process levels 

Figure 4 visualises the organisation and position of the relevant
4
 business process elements. 

 

Figure 4 ï Business process levels 

Focus With her Cargo Centric Approach, the EURIDICE project focuses on the distribution of goods and 

therefore on ñShipment planningò and ñShipment executionò as parts of the Supply Chain Management 

process - ñDeliverò. The involved business process elements will be described and related to supporting 

ICT services, business events and business documents which are also described in section 3 and 4 of this 

document. 

Scope This section describes level 3, the business process elements. Level 4 specifies the required  

implementation specific activities for each business process element, which is beyond the scope of this 

document but will be part of the business process description of the P2 Pilot cases. 

  

                                                      

4
 All relevant processes elements are yellow. The pink elements like for instance ñEnableò are mentioned for completeness purposes only. 
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2.3.2 Delivery process types and categories (level 1 & 2) 

As part of the business process type ñEnableò there are two business process categories identified:  

 Agree on cooperation, to take in account the support for service level agreements and security & 

authorisation policies as one of the cornerstones of an integration framework; 

 Validate Service levels, to express the quality of the cargo and the performance of logistic service 

providers by automated analyses of collected cargo status information. 

The role and importance for taking in account Cooperation Agreement and validate Service level 

Agreements is also described in appendix B. Although the business process type  ñEnableò is required for 

supply chain management, it is not described in this document because the EURIDICE project doesnôt 

provide new or additional IT solutions to support the related business processes. 

To focus on the cargo, the business process types ñPlanningò and ñExecutionò are each divided in process 

categories as visualised in the figure below.  

 

Figure 5 ï Delivery process types & (sub-)categories 

The business process category ñPaymentò is part of the financial transactions and concerns sending 

invoices. Since financial transactions are not in the scope of the EURIDICE project, this process category 

will also not be described in this document. 

The transportation of goods can involve multiple business domains and therefore it is useful to distinguish 

the generic business process sub-categories: ñPick-upò, ñShipmentò and ñDeliveryò. These sub-categories 

are recurrent in the physical distribution of goods which will be explained later as part of the ñdelivery-

stepsò. 

The business process elements of ñCreate Orderò, ñShipment Planningò and ñShipment Executionò will 

be described on the next pages including their relations to business documents that are required for the 

EURIDICE solution
5
. 

A detailed description of each process element can be found in appendix B including a reference to 

related business documents an potential benefits to perceived by using the EURIDICE solutions. 

 

  

                                                      

5
  In practice, more and especially implementation specific business documents are applicable. The list of related business document is 

considered to be the minimum set of information to be shared to support the Supply Chain operations across business domains. 
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2.3.3 Plan Deliver business process elements (level 3) 

 

Figure 6 ï Plan Deliver process flow 

Create Order 

The process category ñCreate Orderò can be divided in the following process elements: 

 

[D1.1] Process Inquiry & Quote 

Receive and respond to general customer inquiries and requests for quotes. 

 

[D1.2] Receive, Enter & Validate order 

Receive orders from the customer and enter them into a companyôs order processing system. Orders 

can be received through phone, fax, or electronic media. ñTechnicallyò examine orders to ensure an 

orderable configuration and provide accurate price. Check the customerôs credit. 

 

[D1.3] Consolidate order 

The process of analyzing orders to determine the groupings that result in least cost/best service 

fulfilment and transportation. 

 

[D1.4] Reserve inventory & Determine delivery date 

Inventory (both on hand and scheduled) is identified and reserved for specific orders and a delivery 

date is committed and scheduled. 

Shipment planning 

The process category ñShipment planningò can be divided in the following process elements: 

 

[D1.5] Build loads 

Transportation modes are selected and efficient loads are built. 

 

[D1.6] Route shipments 

Loads are consolidated and routed by mode, lane and location. 

 

[D1.7] Select carriers & Rate Shipment 

Specific carriers are selected by lowest cost per route and shipments are rated and tendered. 
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2.3.4 Execute Deliver business process elements (level 3) 

 

Figure 7 ï ñShipment Executionò process flow 

Shipment Execution appears in three variations  (Shipment, Transhipment and Storage) which are 

described next as ñDelivery stepsò. 

Pick-up 

For the process category ñPick-upò the following process elements are identified: 

 

[D1.9] Pick product 

The series of activities including retrieving orders to pick, determining inventory availability, 

building the pick wave, picking the product and recording the pick.  

 

[D1.10] Pack product 

The series of task for preparing the product for shipment, like packing on a pallet and adding 

protection and delivering product to shipping in response to an order. 

 

[D1.11] Load products & generate shipment docs 

The series of task including placing product onto vehicles, generating the documentation necessary 

to meet internal, customer, carrier and government needs, and sending the product to the customer. 

 

Shipment 

For the process category ñShipmentò the following process elements are identified: 

 

[D1.12A] Ship product 

Shipment deals with the transportation of products (goods) within one mode of transportation. 

 

[D1.12B] Transfer product 

Transhipment is about (terminal) handling and transfer and redistribution of loads from one mode of 

transportation to another. 

 

[D1.12C] Store product 

Storage of goods in a warehouse where the products are considered as stock. Deals with receiving 

product, verifying, recording product receipt, determining put-away location, putting away and 

recording location that a company performs at its own warehouses. May include quality inspection. 

See also the next section about delivery steps. 
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Delivery 

For the process category ñDeliveryò the following process elements are identified: 

 

[D1.13] Install product  

When necessary, the process of preparing and installing the product at the customer site. The 

product is fully functional upon completion. 

 

[D1.14] Receive & verify product 

The process of receiving the shipment at the customer site and verifying that the order was shipped 

complete and that the product is of sufficient quality. 

Payment 

For the process category ñPaymentò the following process element is identified: 

 

[D1.15] Invoice 

A signal is sent to the financial organisation that the order has been shipped and that the billing 

process shall begin and payment be received or be closed out if payment has already been received. 

Payment is received from the customer within the payment terms of the invoice. 

 

2.3.5 Deliver steps 

A Supply Chain can contain multiple and different ñDeliver-stepsò, where change of responsibility 

automatically leads to another next Delivery-step as illustrated below. 

 

Figure 8 ï Supply chain example 

 

  






































































































































































