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EXECUTIVE SUMMARY 

EURIDICE is changing the meaning of cargo. The cargo is being upgraded from classic, passive, and 

being transported thing to self-aware and proactive Intelligent Cargo operating in decentralized, 

distributed and wireless environment. On the other hand, EURIDICE smoothly moves the emphasis point 

in transportation business from company centric, to a cargo side. EURIDICE researched so far 

fundamental elements that will lead the well-known transportation process operational procedures to 

cargo centric oriented.  

 The Intelligent Cargo concept has been developed by EURIDICE following the intelligent agent 

approach; by definition cargo became autonomous, social, reactive and proactive [1, p.3]. In this 

document we have provided comprehensive analysis of Intelligent Cargo environment on several levels 

of technological stack. Apart from technological aspects we had considered major business rules of 

transportation domain, where ownership and responsibilities of freight is well defined. 

We have described (a) mobile devices, (b) operational logic, (c) wireless communication, (d) cargo 

service sharing, and (e) information exchange with transportation management systems. The EURIDICE 

framework is prepared for a wide range of mobile devices, from simplest identification carriers as 

barcodes or passive RFID tags up to sophisticated units equipped with sensors, memory and ability to 

execute operational logic. Intelligent Cargo supports logic for all range of devices, thanks to the two 

elements operating on mobile and fixed sides. The cargo is controlled by Operational Cargo Agent, 

which operates on a cargo itself in its mobile, by definition, environment. The Assisting Cargo Agent 

handles the cargo status from fixed, well-known and stable, location. The combination of Operational 

and Assisting Cargo Agents implements Intelligent Cargo. Exact set of rules and possibilities of 

Intelligent Cargo environment is defined as Intelligent Cargo Network. Within the network cargo agents 

are able to cooperate by sharing messages and its services. The Intelligent Cargo Network enables Cargo 

Agents to share sensors, communication channels and other services, providing simpler devices with 

benefits from the other cargoôs complexity. This leads to other finding of our work that is the mitigation 

of potential economical barriers related to complex on-cargo devices. A group of Intelligent Cargo 

operating in Intelligent Cargo Network are able to cooperate to maximize transportation process control. 

 The technology without interaction with business stakeholder is useless, thus a set of interfaces 

to transportation business is defined in this document. The business services enable Intelligent Cargo and 

business experts to exchange information on each stage of transportation process. The integration of 

EURIDICE framework with core stakeholderôs systems is based on Service Oriented Architecture what 

guarantees seamless cooperation with existing platforms. 
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1. INTRODUCTION 

1.1 TERMS AND CONVENTIONS USED IN THE DOCUMENT 

The following acronyms and abbreviations are used in the document. 

 
Terms & Abbreviations Definition 

ACA Assisting Cargo Agent 

EAN European Article Numbering 

EAN.UCC EAN International-Uniform Code Council 

EPC Electronic Product Code 

EPCIS EPC Information Services 

ETA Estimated Time of Arrival 

ETSI European Telecommunications Standards Institute 

FIPA The Foundation for Intelligent Physical Agents 

FIPA ACL FIPA Agent Communication Language 

FIPA CAL FIPA Communicative Act Library 

FOTA Firmware Over The Air 

GS1 Global Standard organisation 

OCA Operational Cargo Agent 

OAGIS The Open Applications Group Integration Specification 

SOA Service Oriented Architecture 

SOAP Simple Object Access Protocol 

UCC Uniform Code Council 

UPC Universal Product Code 

URI Uniform Resource Identifier 

XML Extensible Mark-up Language 

Table 1 Terms and conventions used in the document 

1.2 OBJECTIVES OF THE DOCUMENT 

Based on previous work documented in D14.1 ñPreliminary User, System and Communication Services 

Definitionò and new facts collected from EURIDICE consortium partners, a final set of framework 

services will be defined. With better knowledge of business and architectural context evaluation of 

existing services portfolio will be executed and newly discovered services will be described. This 

document will create complete view of EURIDICE framework by connecting technology with business 

perspective. The reader of this document will be able to understand what, why, when and how may be 

used to deploy Intelligent Cargo concept in transportation support system to benefit from Intelligent 

Cargo. 

1.3 STRUCTURE OF THE DOCUMENT 

The document structure was prepared to reflect objectives and scope of the work.  The deliverable is 

divided into chapters filled with problem descriptions starting from a high business level at the 
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beginning, trough high-level technological descriptions, down to detailed software information and 

software engineering aspects at the end.  
 

o Chapter 1 Introduction: General information about objectives and method of work 
 

o Chapter 2 View on Transport Process: Presents generic transportation chain flows supported by 

EURIDICE framework. In this section the value-added of cargo-centric EURIDICE framework is 

presented. 
 

o Chapter 3 Business Services: Introduces set of business level interfaces used to integrate 

EURIDICE platform with existing Transportation Management Systems. Messages as Bill of 

Lading, Advanced Shipment Notice, Transportation Status and Shipment Receipt are described. 

Additional description of interfaces points with Infrastructure Managers and Public Authorities 

are analysed. 
 

o Chapter 4 Mobile Services: The core concept of Intelligent Cargo is related to cargo mobility. 

This section describes services of Intelligent Cargo related to its self-awareness and social 

nature. It is described how cargo interacts with environment trough sensors, how is aware of 

business context and how cooperates with other cargo. 
 

o Chapter 5 System Services: EURIDICE frameworkôs business and mobile services operate in the 

common framework. This section explains how the platform handles cargo events collection and 

stakeholder notification. It is defined how to define Intelligent Cargo with set of capabilities and 

unique identifier. Cargo information and positioning services present how stakeholder may 

gather more information about the cargo. 
 

o Chapter 6 Communication Services: Intelligent Cargo operates in mobile and wireless 

environment. Three categories of communication domains (proximity, short and long range) and 

major available on the market wireless technologies are explained. This section contains 

explanation of Intelligent Agent communication message standard and description of on-board 

units portfolio.   
 

 

o Chapter 7 References: All references to external and internal documents are collected in this 

section.  

Appendices contain parts of the document related to a software engineering approach. Detailed 

definitions of services and association with related requirements are covered. 

 

o Appendix A Service Reference Card: The lowest level of service description used in this 

deliverable is Service Reference Card, where services down to operations with input/output 

messages are described. This section is intended to be taken as main input for design phase 

executed by WP21. 
 

o Appendix B Design Decisions: All decisions taken during the work on this deliverable were 

delivered from Project 1 requirements and predefined EURIDICE framework capabilities. This 

section contains association between main chapters and requirements with related justification of 

the relation. 
 

o Appendix C Requirements Coverage: Summary view on design decisions from previous section 

is presented as a mapping of D14.2 chapters to Project 1 requirements. Additionally gap analysis 

of the coverage is preformed in this section. 

1.4 RESULTS AND METHOD OF WORK 

The purpose of this report is the definition of service portfolio used within the EURIDICE project. It is a 

result of the tasks 14.1 ñMobile, Fixed and System Services Definitionò and 14.2 ñCommunication 

Services Definitionò. Preliminary service catalogue has been presented in the first deliverable D14.1 

ñPreliminary User, System and Communication Services Definitionò. The goal was to perform further 

analysis and identify missing building blocks of the portfolio as well as validate and specify in more 

details already identified ones.  
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There is a close relationship between the work performed within WP14 and other Work Packages. 

Basically the current document presents a detailed analysis of services according to the architecture 

defined in WP11 and D11.2 Detailed Architecture deliverable. Services identified in this document will 

be further designed and developed within WP21 using data model prepared by WP12. 

 

 

Figure 1 Context of the document 

There are different methods of building a service portfolio. The most common and used in tasks T14.1 

and T14.2 are as follows: 

¶ Top-down approach 

This method is based on a progressive analysis of the business entity model. It attempts to 

identify business domains based on entity relationships. Proper identification of domains is 

critical to the process and is done by grouping entities that: 

o Are semantically similar, e.g. Shipment and Shipment Details 

o Have higher number of associations within a group, and lower number across groups i.e. 

low inter-domain and intra-domain ratio 

o Have relatively stable associations even as business requirements change 

Once domains are marked, candidate services are identified via entities that: 

o Are not dependant on other entities i.e. the ñmasterò in ñmaster-detailò 

o Need to be uniquely identified e.g. Shipment 

o Need to be accessed across domains e.g. Transportation Status 



EURIDICE Integrated Project ï ICT 2007-216271  Deliverable D14.2 ï User, System and Communication Services  

Version 1.5 ï November 12, 2009 Page 20/223 

For each service, candidate operations are identified: data operation methods for an entity and 

associations within the domain for an inter-entity. The portfolio is then iteratively refined using 

the bottom-up approach. 

¶ Bottom-up approach 

This type of analysis looks on IT infrastructure, application functionalities and data that are used 

by business. Based on this information wrapper services are created or already defined services 

are refined. In case of EURIDICE standards (e.g. UBL, EPCIS, ONS, EDI, OpenGIS, eCom, 

etc.), applications (e.g. Oracle Transport Management or Oracle eBusiness Suite) and 

frameworks (e.g. Oracle Application Integration Architecture ï Oracle AIA) were a good input 

as well. 

¶ Business process tracing  

Business process based approach seems to be the most beneficial for EURIDICE purpose. This 

technique traces a set of business events that are consumed or generated as the process flows. 

When an event has to be handled by the process, it may do so by executing one or more 

activities. Analyzing these activities (responses), will give a set of functions needed to respond to 

the event appropriately. Tabulating and grouping these functions over multiple business 

processes will yield a list of services and their operations. 

The figure below presents process of building service portfolio and scope of WP14. 

 

 

Figure 2 Service Realization Process 
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As the result of the work on the portfolio, service profiles are provided under the shape of Service 

Reference Cards. A service profile provides information on a service contract. The service profile used in 

WP14 deliverable D14.1 has been extended to provide more detailed information. All detailed profiles 

are included in the Appendix A. Each service is described by the following information: 

 

Parameter Description 
Level  

(Service/Operation) 

Name Name of the service. It is a noun. Service 

Description Purpose of the service. Service 

Service ID Unique service id. Service 

Domain Domain of the service: Transport, Positioning, etc. Service 

Provider Name of the actor(s) that provides the service. Service 

Consumer Name of the actor(s) that consumes the service. Service 

Layer Layer in which service is positioned: Orchestration, Business, 
Application, or Communication. 

Service 

Type Type of the service: Entity, Task, Utility, Wrapper, etc. Service 

Status Status of the service: service candidate, proposed, approved, 
etc. 

Service 

Version Version of the service Service 

Reason List of requirements that are fulfilled.  Service 

Owner Owner of the service. WP14 is the default value. Service 

Ontology Reference to EURIDICE Context Model developed within 
WP12. It is reserved for future use. 

Service 

WSDL Reference to the WSDL file developed within WP21 or other 
WP2x. It is reserved for future use. 

Service 

   

Name Name of the operation. It is a verb. Operation 

Description Purpose of the operation. Operation 

Invocation Method of invocation: synchronous or asynchronous. Operation 

Preconditions Conditions that must be fulfilled to execute operation 
successfully. 

Operation 

Effects A result of the operation. Operation 

Ontology Reference to EURIDICE Context Model developed within 
WP12. It is reserved for future use. 

Operation 

   

Message type  Input, Output, Fault Message 

Name  Name of the message. Message 

Ontology Reference to EURIDICE Context Model developed within 
WP12. It is reserved for future use. 

Message 

Attributes Names and descriptions of parameters included in the 
message. They specified only on the logical level. 

Message 

XSD Reference to the XSD file developed within WP12. It is 
reserved for future use. 

Operation 

Table 2 Service Reference Card fields description 
 

During the work on service portfolio it was decided that some services discovered previously and 

presented in the deliverable D14.1 have to be removed. There were two reasons behind this decision. The 

first group of services was identified as being outside of scope of EURIDICE (Request for Quotation, 

Purchase Order, and Invoice). The second group was formed by services being too project P2 specific 

and not on the general and universal level of the project P1, which WP14 belongs to. Following services 

were added to this group: Wagon Order, Train Path Request, Train Composition, Train Running 

Information, Wagon Interchange Notice, and Wagon Status. Functionality provided by these services can 

be covered by more universal and reusable services Transport Tender and Transportation Status. 

Work performed within tasks T14.1 and T14.2 is just a beginning of the whole process of 

building service portfolio. As presented above next step of this process will be Service Contract Design. 
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The technical interface of the service will be described by the WSDL file developed within WP21 or any 

other specific WP2x. WSDL files include input and output data required by service operations. All used 

data types are usually defined in XML Schema files that are imported to WSDL files. It is important from 

interoperability and reusability point of view to use a common data model. It means that all used complex 

types should be kept in a set of XML Schema files. Such a formal structure should promote reusability of 

existing complex types. This task is within the scope of WP12 that works on the EURIDICE common 

data model. 
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2. VIEW ON DELIVER PROCESS 

The aim of this chapter is to verify already identified services and present them in the context of a 

generic deliver business process as described in D11.2 Detailed Architecture document [31]. 

2.1  HIGH LEVEL BUSINESS PROCESS 

Deliver process can be decoupled into four sub processes on the high level: 

o Create Order Process 

o Shipment Planning Process 

o Shipment Execution Process 

o Payment Process 

The whole process is started when goods are ordered and shipment is required to deliver them from a 

supplier to a receiver. The second step in the logistics transaction lifecycle is the planning of shipments 

for the orders. The result of this step is shipment plan, which is an input to the third sub process, 

shipment execution, where shipment is physically transported from an origin to a destination. Once they 

are delivered the payment process is started. 

Deliver Process

Create Order Process
Shipment Execution

Process
Payment Process

Shipment Planning

Process

Main EURIDICE focus
 

Figure 3 Deliver Process and Sub Processes 

In terms of Transportation process, the main focus of EURIDICE is placed on Shipment Planning and 

Shipment Execution sub processes. The following sub sections describe in more details how they can 

look in the cargo-centric context. It is important to note that presented processes are just examples of 

service orchestrations to provide a usage context of each service described in this document. More 

detailed analysis of business services and their automation with services from EURIDICE portfolio will 

be a subject of the deliverable D14.3 Service Orchestration and Wireless Connectivity.  

2.2  SHIPMENT PLANNING 

Shipment Planning process can be divided into two steps: 

o Plan & Route Shipment ï arrangement of cargo transportation. 

o Carriers Selection ï selection of the transport service provider. 

Carriers SelectionPlan & Route Shipment

 

Figure 4 Shipment Planning process 

The following sections describe each step in more details and provide examples of the usage of 

EURIDICE services in the context of shipment planning.  
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2.3 SHIPMENT PLANNING ï PLAN & ROUTE SHIPMENT 

This is a process, during which transportation of goods ï cargo is arranged. For each cargo an Intelligent 

Cargo with its own Mission is created. Mission is uploaded in the document repository of cargo. Once a 

Consignor decides to send the cargo it creates a Shipment and a Shipment Plan, which is uploaded in the 

document repository of the Shipment. As part of this process each Intelligent Cargo is added to the 

Shipment and the Shipment Plan is updated with information included in the Mission Plan of each cargo. 

ecNode Intelligent Cargo #1

Intelligent Cargo #1 created

Receive Mission
Service Request

End

ecNode Intelligent Cargo #2

Intelligent Cargo #2 created

Receive Mission
Service Request

End

Intelligent Cargo #1 created

Consignor

Invoke  Mission
Service

Invoke Shipment
Service

Invoke  Mission
Service

Start Shipment Planning
End

Invoke  Mission
Service

Invoke Shipment
Service

Intelligent Cargo #2 created

Invoke  Mission
Service

ecNode Intelligent Cargo (Shipment #1)

Receive Shipment
Service Request

Start
Shipment Plan created

Receive Mission
Service Request

Start Shipment Planning

Receive Mission
Service Request

Receive Shipment
Service Request

Start

End

Shipment Plan created

End

End

 

Figure 5 Exemplary Plan & Route Shipment process 

Assumptions: 

o Intelligent Cargo #1 & Intelligent Cargo #2 already exist  
Step Name Description Actor 

1. Intelligent Cargo #1 
created 

Intelligent Cargo #1 created  Intelligent 
Cargo #1 

2. Intelligent Cargo #2 
created  

Intelligent Cargo #2 created  Intelligent 
Cargo #2  

3.  Invoke Mission 
Service 

Consignor invokes Mission Service to set a Mission Plan 
for Intelligent Cargo #1.  

Consignor 

4. Receive Mission 
Service Request 

Intelligent Cargo #1 stores the mission plan at its document 
repository and becomes aware of its Mission Plan. 

Intelligent 
Cargo #1 

5. Invoke Mission 
Service 

Consignor invokes Cargo Mission Plan Service to set a 
Mission Plan for Intelligent Cargo #2.  

Consignor 

6. Receive Mission 
Service Request 

Intelligent Cargo #2 stores the mission plan at its document 
repository and becomes aware of its Mission Plan. 

Intelligent 
Cargo #2  

7. Invoke Shipment 
Service 

Consignor invokes Shipment Service to create a Shipment 
#1 and set a Shipment Plan for the created shipment. 

Consignor 

8. Receive Shipment 
Service Request 

Shipment #1 stores the shipment plan at its document 
repository and adds Intelligent Cargo #1 & Intelligent Cargo 
#2 to the Shipment #1. Additionally it can invoke a 
sequence of verifications according to the instructions and 
conditions defined in the Mission Plans of all added cargos.   

Shipment #1 

9. Shipment Plan 
created 

Shipment Plan created Shipment #1 

Table 3 Exemplary Shipment Planning process description 
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2.4 SHIPMENT PLANNING ï CARRIERS SELECTION 

This is a step where a notice to a Transport Service Provider with an offer to move the cargo is sent. 

There are several possible scenarios of selection: 

o Tender to a specified service provider. 

o Broadcast tender. 

o Spot bid tender. 

 

All use cases are described in more detail in Transport Tender Service section.  

 

Transport Service Provider

ecNode Fixed Services/Business Services

Shipment Execution Start

Receive
Transport Tender
Service Request

Tender
Processing

Send Transport
Tender Service

Response

ecNode Fixed Services/Business Services

Shipment Execution Start

Receive
Transport Tender
Service Request

Tender
Processing

Send Transport
Tender Service

Response
Shipment Execution Start

ecNode Intelligent Cargo

Shipment Planning End

Invoke Transport
Tender Service

Receive
Transport Tender

Service
Response

Tender Process EndShipment Planning End

Invoke Transport
Tender Service

Receive
Transport Tender

Service
Response

Receive
Transport Tender
Service Request

Tender
Processing

Send Transport
Tender Service

Response

Tender Process End

 

Figure 6 Exemplary Carriers Selection process 

Assumptions: 

o The example below presents the case where an Intelligent Cargo raises a request for transport to 

a specified Transport Service Provider.   

 
Step Name Description Actor 

1. Shipment Planning 
End 

Once a Shipment Plan is loaded, an Intelligent Cargo 
is ready to start Tender process, a first step of 
shipment execution. 

Intelligent Cargo 

2. Invoke Transport 
Service 

A request for transportation is sent to a specified 
Transport Service Provider.  

Intelligent Cargo 

3. Receive Transport 
Tender Service 
Request 

An offer to move a cargo is received through exposed 
Transport Tender Service. 

Transport 
Service Provider 

4.  Tender Processing A tender is processed and mode of transportation is 
selected. It can be done either manually by an 
operator or automatically through a dedicated 
application. This step is out of scope of EURIDICE 
and is treated as integration with an external system. 

Transport 
Service Provider 

5. Send Transport 
Tender Service 
Response 

A response is returned whether an offer is accepted 
or rejected.  

Transport 
Service Provider 

6. Receive Transport 
Tender Service 
Response. 

In case of this example it is assumed that an offer is 
accepted and an Intelligent Cargo is waiting for a 
pick-up. 

Intelligent Cargo 

Table 4 Exemplary Carriers Selection process description 
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2.5 SHIPMENT EXECUTION 

Once a shipment plan has been created manually by a transportation planner or automatically by a 

transport management application with optimisation engine and transport service provider has been 

selected, the execution process is started. It can be divided into three steps: 

o Pick-up ï loading of the cargo, confirmation of receiving cargo on board, notification to the 

consignee about sent cargo. 

o Shipment ï physical shipment of the cargo from the consignor to the consignee. 

o Deliver ï receiving the cargo 

 

Pick-up Shipment Delivery

 

Figure 7 Shipment Execution process 

The following sections describe each step in more details and provide examples of the usage of 

EURIDICE services in the context of shipment execution.  

2.6 SHIPMENT EXECUTION ï PICK-UP 

This is a process during which cargo is picked up, loaded on the appropriate means of transport and 

transportation of cargo begins.  

During this process, Transport Service Provider issues a Bill of Lading document, which is an 

acknowledgement of receiving of goods on carrierôs board. Afterwards Consignor issues an Advanced 

Shipment Notice document, which informs the Consignee about goods that have been shipped. 

ecNode Intelligent Cargo

Setting in
document
repository

Tender
Process End

Pick-up
processing

Cargo loaded

Invoke Event
Capture Service

Invoke Bill
of Lading
Service

Invoke Advanced
Shipment Notice

Service
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Invoke Event
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Pick-up Process EndMissing 
documents

Invoke Event
Capture
Service

(1)

Transport Service Provider

ecNode Event Services

Start Pick-up

Receive Event
Capture Service

Request

Receive Event
Capture Service

Request End

Consignee

ecNode Fixed Services / Event Services

Receive Advanced
Shipment Notice

Request
Start Pick-up End

ecNode Event Services
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Receive Event
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Receive Event
Capture Service

Request End

Consignor

ecNode Fixed Services /  Business Services

Receive Bill of
Lading Service
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Upload
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RequestStart pick-up
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Request
Start Pick-up End
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ecNode Event Services
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Service
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Capture Service
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Invoke Event
Notification

Service
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Capture
Service
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Receive Event
Capture Service
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Figure 8 Exemplary Pick-up process 

Assumptions: 

o It is assumed that Consignor is subscribed to receive ñMissing documentsò event (1) 
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Step Name Description Actor 

1. Tender Process end Once the Tender process ends, Intelligent Cargo is ready 
to start the Pick-up process. 

Intelligent 
Cargo 

2. Missing documents Intelligent Cargo creates event ñMissing documentsò  Intelligent 
Cargo 

3. Invoke Event 
Capture Service 

Intelligent Cargo invokes Event Capture Service to register 
ñMissing documentsò event in the Events Repository. 

Intelligent 
Cargo 

4.  Receive Event 
Capture Service 
Request 

Consignor receives Event Capture Service Request and 
stores ñMissing documentsò event in the Events Repository. 

Consignor 

5. Invoke Event 
Notification Service 

Consignor invokes Event Notification Service to notify 
about occurred event. 

Consignor 

6. Upload documents Consignor uploads cargo related documents.  Consignor 

7. Setting in document 
repository 

Cargo related documents are saved in document 
repository. 

Intelligent 
Cargo 

8. Pick-up processing Physical pick-up process. Intelligent 
Cargo 

9. Cargo loaded Event ñCargo loadedò occurs  Intelligent 
Cargo 

10.  Invoke Bill of Lading 
Service 

Transport Service Provider invokes Bill of Lading Service 
(Fixed Services / Business Services) to issue a Bill of 
Lading document, which is an acknowledgement of 
receiving of goods on carrierôs board. The document 
contains a list of shipped goods and all related data, like 
purchase order reference, physical characteristics, type of 
packaging and carrier information. The document 
evidences a contract of carriage and the acceptance of 
responsibility for the goods by the carrier. 

Transport 
Service 
Provider 

11. Receive Bill of 
Lading Service 
Request 

Consignor receives a Bill of Lading document issued by 
Transport Service Provider. 

Consignor 

12. Invoke Event 
Capture Service 

Intelligent Cargo invokes Event Capture Service to register 
event in the Events Repository. Event indicates that Bill of 
Lading was sent to Consignor. 

Intelligent 
Cargo 

13. Receive Event 
Capture Service 
Request 

Transport Service Provider receives Event Capture Service 
Request and stores event in the Events Repository. 

Transport 
Service 
Provider 

14. Cargo departed Event ñCargo departedò occurs Intelligent 
Cargo 

15. Invoke Advanced 
Shipment Notice 
Service 

Intelligent Cargo invokes Advanced Shipment Notice 
Service (Fixed Services / Business Services) to inform the 
Consignee about incoming shipment. 

Intelligent 
Cargo 

16. Receive Advanced 
Shipment Notice 
Request 

Consignee receives an Advanced Shipment Notice 
document issued by Consignor. 

Consignee 

17. Invoke Event 
Notification Service 

Intelligent Cargo invokes Event Capture Service to register 
event in the Events Repository. Event indicates that 
Advanced Shipment Notice was sent to Consignee. 

Intelligent 
Cargo 

18. Receive Event 
Capture Service 
Request 

Transport Service Provider receives Event Capture Service 
Request and stores event in the Events Repository. 

Transport 
Service 
Provider 

19. End Pick-up process ends. Consignee 

Table 5 Exemplary Pick-up process description 
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2.7  SHIPMENT EXECUTION - SHIPMENT 

This is a process during which cargo is shipped from source/origin to destination. This section covers 

exemplary processes during which particular shipment milestones occur: 

o Object identification during transport  

o Shipment Execution Status check 

o In-transit decision support 

o Shipment milestone monitoring 

2.7.1  OBJECT IDENTIFICATION DURING SHIPMENT 

In this example object discovery based on Object Identifier is presented. Object Discovery Service 

returns the list of all possible data sources. In this example we are using Metainformation and Event 

Services returned by discovery. Metainformation returns additional information for the Object, like e.g. 

Master Data in EPCIS (EPC Information Service). Event Service returns historical information ï events 

registered for the Object. Event Service returns location information, in this example GLN (Global 

Location Number). Geocoding Service transforms GLN to Absolute Location (ABS). 
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Figure 9 Exemplary Shipment Process - Object identification during shipment 

Assumptions: 

o Master Data concept from EPCIS (1)  

o Request historical/events data (2) 

o To transform Logical Object Location {GLN} (From Returned Events) To Absolute Location (3) 

 
Step Name Description Actor 

1. Transportation 
milestone occurred 

Starting event indicating the occurrence of a transportation 
milestone. 

Transport 
Service 
Provider 

2. Object Identifier Read Intermediate event indicating the read action. The arrived 
Cargo/Object Identifier is read here. 

Transport 
Service 
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Step Name Description Actor 

Provider 

3. Invoke Object 
Discovery Service 

Discovering services for the arrived Object, identified by 
previously read Object Identifier. 

Transport 
Service 
Provider 

4.  Receive Object 
Discovery Service 
Request 

Receiving Object Discovery Service request. Transport 
Service 
Provider 

5. Return Object 
Discovery Service 
Response 

Returning Object Discovery Service response. The service 
through response provides information, from where more 
details about the Object can be retrieved. 

Transport 
Service 
Provider 

6. Receive Event 
Services And 
Metainformation 
Service Addresses 

The Object Discovery Service returns the list of all possible 
data sources, services or limited to the optionally set service 
type. It is indicated we are interested here in Event Service 
data source and Metainformation data source. These two are 
taken into consideration. 

Transport 
Service 
Provider 

7. Invoke Object 
Metainformation 
Service 

Invoking Object Metainformation Service. In that case 
Transport Service Provided provides the service, but it can be 
any other stakeholder who provides metainformation for the 
Object.  
(1) The concept of the service is close to the concept of 
Master Data from EPCIS. 

Transport 
Service 
Provider 

8. Receive Object 
Metainformation 
Service Request 

Receiving Object Metainformation Service request.  Transport 
Service 
Provider 

9. Return Object 
Metainformation 
Service Response 

Returning Object Metainformation Service response.  Transport 
Service 
Provider 

10. Receive Object 
Metainformation 
Service Response 

Receiving Object Metainformation Service response. It 
includes requested Objectôs Metainformation. 

Transport 
Service 
Provider 

11. Invoke Event Query 
Service 

Invoking Event Query Service. (2) We are interested in 
historical/events data related to the arrived Cargo/Object. The 
Event Service returned by Object Discovery Service is used 
here. In our case Transport Service Provided provides the 
Event Service, but it can be any other stakeholder who 
provides this service for the Object. 

Transport 
Service 
Provider 

12. Receive Event Query 
Service Request 

Receiving Event Query Service request. Transport 
Service 
Provider 

13. Return Event Query 
Service Response 

Returning Event Query Service response. The requested 
historical/events data is returned here. 

Transport 
Service 
Provider 

14. Receive Event Query 
Service Response 

Receiving Event Query Service response. Transport 
Service 
Provider 

15. Invoke Geocoding 
Service 

Invoking Geocoding Service.  
(3) We are interested in transforming Logical Object Location 
{GLN} from returned historical/events data to the Absolute 
Location. In our case Transport Service Provided provides 
the Geocoding Service, but it can be any other stakeholder 
who provides this service. 

Transport 
Service 
Provider 

16. Receive Geocoding 
Service Request 

Receiving Geocoding Service request. Transport 
Service 
Provider 

17. Return Geocoding 
Service Response 

Returning Geocoding Service response. The requested 
Logical Object Location to Absolute Location is returned here. 

Transport 
Service 
Provider 

18. Receive Geocoding 
Service Response 

Receiving Geocoding Service response. Transport 
Service 
Provider 




































































































































































































































































































































































































