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Abstract 

This report is the second deliverable from FInest work package 7, "Transport Planning 

and Replanning", and contains updated requirements and a conceptual architecture for 

the Transport Planning Module (TPM). The requirements to the TPM and the 

architecture of the TPM have been defined to enable easy access to real time 

information of transport services and transport demands during operational transport 

planning, and to improve information sharing between actors. Focus for the work has 

been to describe how the TPM can contribute to the collaboration platform to achieve 

more efficient planning processes and also increased opportunities for utilizing and 

combining resources and service capacities with transport demand descriptions. The 

planning module demonstrates how this is made possible by offering capabilities as 

transport execution plan creation and maintenance for a door-to-door transport, 

booking based on transport execution plans, utilization of marketplace functionality 

including match making, adaption of existing 3
rd

 party systems for instance for 

optimization, presentation of transport execution plans, and handling of replanning.  

The opportunities that Future Internet can bring to the field of operational transport 

planning for the main actors is discussed with respect to simpler exchange of 

information between actors, new possibilities for collaboration between actors, as well 

as the benefits of real-time information on transport resources' capacities.  

The updated requirements and conceptual architecture are based on descriptions of the 

system boundary model of the TPM, a study of challenges with root causes and 

envisioned solutions from the use case work package (WP2), as well as a simple 

demonstrator of a transport planning module that has been made in cooperation with 

Arҫelik, one of the use case partners in the project. 

The conceptual architecture of the Transport Planning Module has been based on 

service-oriented architecture principles.  Services that are necessary for the operation 

of the module are described, this includes external and internal services offered by the 

module as well as requested services that the module will use from other FInest 

modules or other systems. 
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Acronyms 

Acronym Explanation 

BCM Business Collaboration Module 

Client This is client software using TPM services.  

Co-modality Use of different modes on their own and in combination in the aim to 
obtain "an optimal and sustainable utilization of resources". 

CRUD Create-Read-Update-Delete 

ECM E-Contracting Module 

EPM Event Processing Module 

ETA Estimated Time of Arrival 

GE Generic Enablers 

GUI Graphical User Interface 

HazMat Hazardous Materials i.e. Dangerous goods 

IaaS Internet as a Service 

Inter-modality Transport that involves more than one mode of transport 

IoT Internet of Things 

Logistics 
Information Hub 

Third party system containing logistics services from one or more LSPs 
that can be used by TPM to do bookings. An example is a Resource Hub 
containing logistics services composed of services belonging to various 
LSPs. 

LSC  Logistic Service Client 

LSP Logistic Service Provider 

NTS Network and Traffic Status 

PaaS Platform as a Service 

PTO People Technology Organisation 

Resource Hub Booking system for transport services including port and terminal 
operations where several LSPs cooperate to provide composed services. 

RUP Rational Unified Process 

SLA Service Level Agreement 

SSO Single-Sign-On 

TBD To Be Defined 
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TCP Transport Chain Plan describing a door-to-door transport. A TCP that is 
ready for execution contains a set of transport execution plans (TEPs). 

TEP The Transport Execution Plan (TEP) is a plan established between a 
Logistics Service Client and a Logistics Service Provider. There will be one 
Transport Execution Plan for each service. The Transport Execution Plan 
can be used for arranging other kinds of transport services than pure 
carriage, such as warehousing storage and terminal operation services 
(consolidation, loading and unloading, etc.). The Transport Execution 
Plan transaction consists of a request and response document, 
TEPrequest and TEPresponse. TEP consists of several classes, including 
for instance goods item including handling instructions with max and 
min values for constraints. 

TES Transport Execution Status 

TIS Transport Item Status 

TNM Transportation Network Manager 

TOS Transport Operation Status 

TP, Transport 
Plan 

Transport Plan: This describes the door-to-door execution plan 

TPM Transport Planning Module 

TPM Service Software service published by the TPM for external usage by client users 
and software. 

TR Transport Regulator 

Transparency To visualise the transport i.e. by offering real-time tracking features 

Transport Service A transport service is the carriage of goods between origins and 
destinations, and also warehousing, port or terminal handling services, 
document handling, and other services related to the movement of 
goods. TSD can be used to describe a transport service. 

Transport 
Optimization 

The TPM assumes that the LSC gives the transport demand as a certain 
route plan with legs and possibly some port/terminal services. This 
reduces the optimization task from a network optimization problem to a 
problem of finding the optimal configuration of a transport plan. 

TSD The Transport Service Description (TSD) document is used for a Logistics 
Service Provider to announce his transport services. A transport service 
can be the carriage of goods between origins and destinations, but can 
also be warehousing, port or terminal handling services, document 
handling, and other services related to the movement of goods. The 
Transport Service Description transaction consists of both a request and 
a response document, TSDrequest and TSDresponse. 

UBL Universal Business Language containing a library of standard electronic 
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XML business documents such as purchase orders and invoices. It is 
developed by OASIS.  

USDL Unified Service Description language 

VoIP Voice over internet protocol 

VM Virtual Machine 

WADL Web Application Description language 

WSDL Web Service Definition language 
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1 Introduction  

This deliverable contains the main results in the work with the FInest Transport Planning 

Module (TPM) during the months 7 through 12 in the FInest project.  The TPM is a Future 

Internet module intended to help with the planning and replanning of a transport chain, 

including describing the transport demand, finding and configuring a "best choice" of transport 

services, and booking of the selected services.  The module will interact with other Future 

Internet modules, including the three other modules developed in the FInest project (ECM, 

EPM, and BCM), [1]. 

A planning process of a transport will end up with a transport plan (TCP) that describes the 

goods' journey through the whole transport chain. Such a planning process must come up with 

information about the cargo to be transported, selection of logistic service providers that will 

play a role in the transport, as well as schedules and requirements to the different means such 

that the plan is consistent and easy to monitor during the transport execution process. This 

deliverable describes requirements for the TPM to achieve this, where the input is a 

(consolidated) transport demand from a logistic service client (LSC), and the output is a 

transport plan (TCP). 

This is the second deliverable from WP7 in the FInest project.  The first deliverable, D7.1: 

Requirements analysis and selection of technology baseline for transport planning component 

[2], contains an initial requirements analysis for the TPM that this deliverable builds upon.   

This deliverable contains updated requirements, with analyses based on the TPM's system 

boundary and challenges and solutions found in the Use Case work (i.e. FInest WP2, 

deliverable D2.3 – Detailed Specification of Use Case Scenarios [3]), the work on a transport 

planning demonstrator that has been performed in cooperation with Arcelik and other 

demonstrators from the FInest project, as well as requirements to the TPM functionality from 

the other technical work packages (ECM, EPM, and BCM).  

1.1 Planning and Replanning in the Context of Future Internet 
Capabilities 

This section describes how Future Internet capabilities as for instance the possibility of having 

available, up-to-date information on transport services, having available statuses on transport 

plans, cargo, and positions, and having available and up-to-date execution plans may impact 

transport planning and replanning, as shown in Figure 1. We are focusing on planning at 
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operational level not on the tactical or strategical level. One of the main benefits regarding 

FInest is the opportunity to collect and share real time information and this is especially 

important when it comes to operational planning when events, deviations  and changes occurs 

and needs to be handled as soon as possible by replanning. 

 

Figure 1 Effects of Future Internet Capabilities on Planning and Replanning 

Online availability of updated information (updated info on statuses, capacities, availability of 

transport services, updated information of transport demands, updated information 

(positions, temperature, status etc.) of goods and transport means) may lead to several 

improvements in planning and replanning, including: 

 More reliable output of the booking and planning process: When the actual capacity 

data is available during planning time, it may allow better utilization of the transport 

resources. The gap, regarding deviations between the last booking and the actual 

shipment, may also be reduced. 

 Improved transport-service-and-demand-matching: The negotiation between the 

(Logistics Service Provider) LSP and the LSC during the planning and booking processes 

may be improved since match making of transport offers (LSP's services) and demands 
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(from the LSC), can be done for instance in a marketplace. Future electronic  

marketplaces may work as a meeting place for LSCs and LSPs where both sides may 

achieve advantages: More service offers are available to the LSCs, and more transport 

demands are available to the LSPs during the operational planning. 

 Improved replanning: Improved information availability means the quality of 

replanning can be improved. Real-time information on the availability of services may 

also lead to better service utilization. Notifications of events relevant for replanning 

can be reported at an earlier stage or even be predicted before they occur, and there 

will be more time available for replanning.  

 More flexibility in long term planning:  Increased availability of transport demand 

information may help LSPs to plan their services to fit their internal plans better: They 

may be able to handle more demands, thus increasing utilization of transport means 

and other resources and improve the forecast on capacity needs. For LSCs, they may 

receive service offers from a larger set of LSPs and receiving offers more fine-tuned to 

their needs. An assumption is that marketplaces support increased transparency. 

 Simple and efficient booking systems:  The possibility to invoke functions in several, 

often diverse, booking systems through a single interface will simplify booking 

routines, for instance by reducing the need to retype the transport demand and thus 

be less exposed to human errors. 

The basic functionality of the TPM, i.e. describing a transport demand and finding and booking 

matching transport services, will be functionality that also can be found in functionality from 

existing transport planning systems.  However, adding the technologies that the Future 

Internet offer, can, in addition to make the planning easier and faster, also add possibilities 

that today's systems lack.  Figure 2 and Figure 3 show how the Future Internet concepts 

facilitate a shift from a one-to-one connection between the LSCs and LSPs to a loose 

integration based on cloud services.  
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Figure 2 One-to-one connections between the actors in the transport chain 

 

Figure 3 Cloud Services providing integration between the actors in the transport chain 
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1.1.1 Online, up-to-date Information 

An important contribution from the Future Internet technologies to the domain of operational 
planning is the possibility to utilize online, up-to-date service provider information together 
with online transport demand requests from the logistics service client.  This creates new 
possibilities both for planning with long time horizons (e.g. planning a transport that will be 
executed weeks or months after the planning starts) and for planning with very short time 
horizons (e.g. replanning with tight deadlines). 

The increased information overview can be especially important for replanning of existing 
transport plans. For replanning, the deadlines can be short and the task of making quick 
decisions are made easier by improved information exchange among actors. 

Future Internet concepts are suitable to support collaboration between different actors (the 
various providers and clients of different logistics services) during set up and changing of a 
transport plan (TCP) covering a supply chain. Most important is that Future Internet is used to 
make information available to all actors participating in the planning task.  

1.1.2 Using the Internet of Services for Transport Service Descriptions 
and Booking 

A main point of the TPM is to show how online service descriptions for transport services and 

online booking facilities for services may ease the booking process.   

The basic idea is already well-known for passenger air travel, where search for and booking of 

transport is made simple through internet solutions.  The concept is extended to freight 

transport and to all modes, and the planner shall be able to use transport services from 

different providers.   

Freight transport is a more complex situation than in the air passenger case; the transport 

demand is more complex, as e.g. the type of cargo and possibilities for consolidations and 

splitting of cargo may affect the transport.  The transport services may also be more complex, 

for instance there are both prescheduled "line" transports and "tramp" transports where the 

schedule is based on the demand, and there are also complex services consisting of sub-

services from several providers.  Also, as the transport user is usually not following the 

transport in person, information exchange and processing for cargo handling, document and 

customs handling and handling of deviations becomes more complex. 

If the LSPs publish updated online description of services and service schedules, this can be 

used to create a better overview of the transport possibilities; it is envisioned that service 

description publishing will be common in the future, and a Future Internet Transport Planning 

Module (TPM) should utilize this potential. 

It is envisioned that booking of transport will be possible through online services, e.g. through 
the provider's own services or services at a transport marketplace or Logistics Information 
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Hub, and that the TPM can access these booking capabilities.  Future booking services may 
have advanced functionality like tentative booking (e.g. in case of dependencies between 
different service providers) and negotiation facilities (for negotiation of the terms of the 
booking). 

1.1.3 Configuration of Transport Services and Online Collaboration 

It may be useful for the actors to be able to change or configure the transport services with 

respect to time, resource utilization etc. when this is possible.  As such changes affect both 

LSCs and LSPs, collaboration between the actors on configuring the service should be a 

possibility.  A Future Internet platform may provide facilities for such collaboration, where the 

plans including possibilities and consequences of changes may be shared between the actors in 

addition to typical conference services (i.e. VoIP, screen sharing, chat function etc.). Related to 

this is the match making capabilities provided through a marketplace where both LSPs and 

LSCs can have an active role in creating a transport plan (TCP). 

A transport planner may also add the functionality to predict (e.g. through simulation) 

consequences of different configurations for the actors in the transport service (or entire 

chain), e.g. with respect to resource availability, utilization, and timing. 

1.1.4 Deviations and replanning 

There is always a possibility for deviations in the execution of a plan, and replanning is an 

important part of the planning.  While replanning basically is "planning again" and the same 

facilities can be used as when the original plan was made, there are often constraints that the 

new plan must take care of that could be ignored while making the original plan.  For instance, 

a much shorter time window between planning and execution may mean that detailed 

knowledge about the availability of local transport resources (e.g. trucks that can bring the 

cargo from the current terminal to the neighbouring terminal within the next 12 hours) may be 

of importance. 

This means that information on resource availability and early warnings about deviations 

about to occur may improve the replanning process.  Future Internet may increase the 

accessibility of the information on transport resource availability, and a Future Internet 

planning module could use this information to facilitate replanning.  For deviation-triggered 

replanning, early information about the deviation will give more time between starting the 

replanning process and the execution of the new plan. 

It may be preferred that the new plan "connects" with the original plan at some point, 

reducing the need to plan whole chains anew and cancel already booked services.  A good 

planning tool shall have the possibility to use parts of the original plan when this is feasible. 
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It should be noted that not all replanning is initiated because of deviations in the execution of 

the original plan.  The planner should be able to change and update the plans (for instance 

cancellation of bookings) for other reasons; for the TPM this means that replanning may be 

performed at any time. The TPM must allow replanning to happen, and the effects of 

replanning can be handled in the LSPs systems for instance by introducing penalties for late 

cancellations. Note that the effects of late cancellations can be reduced by using the TPM since 

the changes in capacity immediately will be available for some other LSCs during their 

planning. Replanning will be done according to existing contracts in the same way as planning. 

1.1.5 Distributed transport planning 

The well-known way to organize a logistic chain with several operators is to have a centralized 

database containing information about all possible transport providers and their capabilities, 

timetables etc., e.g. the flight reservation system Amadeus, and systems like Oracle's OTM 

(Oracle Transport Management) [12]. A system with a centralized database has all information 

available in its database and LSPs have to update their profiles, schedules and other relevant 

information to reflect their current capabilities. A lot of this information is necessarily 

duplicated at both the centralized database and the local systems of the LSPs. Cargo tracking is 

usually also done in a centralized way. Information about where a cargo is located at some 

time is updated at some critical waypoints, and this information is then transmitted to a 

central database, which might be queried by customers.  

Another type of management would be a decentralized way of both planning and executing 

the transportation and tracking of cargo. LSPs could hook up their local systems to for instance 

a Logistics Information Hub or online marketplaces.  Such hubs and marketplaces could in turn 

be connected to other hubs and marketplaces, thus creating a network of transport 

information from a wide selection of providers.  The Future Internet may provide advanced 

possibilities for this kind of specialized networks of information sources and markets. A Future 

Internet TPM (or services the TPM access) could utilize such a specialized transport 

information network both in plan generation and booking.  

1.2 Scope of the Transport Planning Module 

The purpose of the TPM is to offer functionality for the creation and exchange of transport 
execution plans, including generation of plans for an entire transport chain (TCP).  There are 
two main user roles of the TPM, the logistics service Client (LSC) and the logistics service 
provider (LSP), as shown in Figure 4.  

The LSC uses the TPM to create transport plans to fulfill the transport demand, based on up-to-
date transport service descriptions and information on contracts with LSPs.  In the conceptual 



FP7-201 
 

 

 

 

©D7.1Requirements analysis and selection of technology baseline for transport planning component V1 

 Page 20 of 108 
 

 

architecture of the TPM, the LSP has an important role being the one providing transport 
descriptions and booking facilities used by the TPM in the generation of the plans and booking 
of services.  The TPM will ensure cooperation with LSP systems that provide functionality for 
resource and schedule planning on the provider side, based on the requested services from 
the clients. 

 

Figure 4 Scope of TPM 

1.2.1 TPM clients and TPM services 

It should be noted that the system described in this report offers software services on the 

Internet that can be accessed by client systems, and that the focus thus will be on these 

services, and not on the client systems that use them.  This means that e.g. user interfaces and 

integration to existing "client-side" systems will not be described in detail.  While the TPM 

development work is likely to provide a simple web- or smartphone-based user interface for 

the TPM's services, the requirements described in this deliverable will be for the TPM's 

services and functions, not the clients' functions. 
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Figure 5 Focus on TPM Services 

This does not mean that the client's functionality is ignored.  The communication with the 

industrial partners, i.e. the use case partners, is easier in terms of user interfaces, client 

functionality and portals, and the suggested solutions from the use case work is mostly 

description of portals and systems that can be clients to the TPM's services through a 

collaboration platform (and other Future Internet technologies).  The "translation" to the 

technical module work is to find what kind of services that must be offered by the TPM to the 

LSP's and LSC's system. 

For transport documents, it will be the responsibility of the LSCs systems and the LSPs system 

to generate hard copies (i.e. printed documents and labels), but this should be supported by 

information from the TPM.  The TPM will support creation of electronic transport documents 

by offering the possibility to export information from transport execution plans to the LSPs and 

LSCs systems. 

1.3 Overview of the Deliverable 

Figure 6 outlines the main parts of this deliverable and what each of them consists of. 
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Figure 6 Deliverable Overview 

Chapter 2 contains the consolidated requirements analysis for the TPM, including a system 
boundary analysis for the module, and the requirements from the use case work. 

Chapter 3 contains the conceptual architecture for the TPM, including the interaction with 
other modules and a description of provided and required services. 

Chapter 4 contains the initial technical architecture for the TPM. 

Chapter 5 concludes the report and discusses the future research in the work package. 

Appendix A contains an initial list of identified services that should be provided and requested 
by the TPM.   

Appendix B contains a description of an early demonstrator of a transport planner. 

Appendix C contains the lists of challenges and their root causes identified in the use case 
work package (WP2) and the initial thoughts on how the TPM or other FInest and Future 
Internet technology may address the challenges. The appendix also lists the suggested 
solutions from WP2 and how these may fit into the concept of the TPM. 

Generic enablers were elaborated on in [2] and further details are not added since Finest has 
not received any more details from the FIware platform on this. 
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2 Consolidated Requirements to the TPM 

This chapter summarizes requirements to the TPM as they have arisen from each of the use 

case descriptions in WP2 [3], what is done in D7.1 [2], and what has been worked out through 

the early demonstrators and workshops.  

2.1 TPM System Boundary 

This chapter describes the system boundary of the TPM, showing the main functions that we 
envision the system to have, and the main roles using the system. 

2.1.1 Roles 

The following main user roles have been identified in D7.1 [2], and are shown in Figure 7: 

 Logistics Service Client (LSC): This role is characterized by having a demand for logistics 

services that need to be planned. This is mainly the user of transport services, and may 

be both the sender/shipper/consignor and the receiver/consignee, also a carrier.  The 

role also covers part of the forwarder's role.    

 Logistics Service Provider (LSP): Those covered by this role provide services that may 

fulfil the demands of the LSC. This covers the transport service provider role including 

terminal and port operation services, and also the carrier's role and part of the 

forwarder's role. LSPs are not directly users of the TPM, however, they cooperate with 

the TPM during service offering and booking. 

Other actors are: 

 The TPM Storage relates to each use case since this is used to store all planning related 
information, however, the links are omitted from the diagram for simplification. 

 Third Party systems: This can for instance be systems to add transport demands, or 
systems  to fetch weather information that are presented together with the transport 
plan and used in the planning and replanning processes.  

The TPM will also use and be used by other systems.  In the FInest project, the following 

modules will have a connection to the TPM: 

 BCM has the role of receiving transport plans and event monitoring rules and of 

sending replanning trigger to TPM. 

 ECM has the role of sending TPM updated information on long term contracts 

(eContracting) and also the possibility match transport demands and offered services 
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on a Marketplace (including match making). Updates on actual bookings (TCPs) are 

sent from the TPM to the ECM. 

 The TPM does not have a direct interface to the EPM. However, the TPM sets up the 
monitoring rules on the transport execution plans used by EPM to handle event 
management. In the TPM, both simple and complex notification rules can be set up 
e.g.: 

o Give updated ETA of a transport mean at certain intervals, at certain point in 
time (e.g. Noon reports) or related to certain locations/waypoints. 

o Give status on whether port operations regarding transshipment from one 
ship to another may be possible or not, regarding timing. This can be done by 
comparing position data for the two ships, using information on the port 
operations, the cargo, and also weather conditions. 

o Give updated ETA regarding arrival of a truck to a terminal, using for instance 
GPS information and information on the traffic situation. 

o Check that a TCP is valid regarding ETA of one leg, time to do terminal 
operations, and ETD of the next leg. 

By the term transport services we mean all kinds of logistics services related to the transport, 

including port and terminal services, document handling services, agent services, forwarder 

services, warehousing services in addition to carrier services. A service can be a transportation 

from A to B, or they can be located in one place. 

The use cases in the system boundary are described using the template developed in WP2 [4]. 
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Figure 7: TPM System Boundary 
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2.1.2 TPM System Boundary Description 

This section describes the system boundary of the TPM, showing the main functions that we 

envision the system to have. The system boundary model is explained by the use case 

diagram1 in Figure 7.  Note that these cases show a coarse-grained description of the system. 

2.1.2.1 Describe and Update Transport Demand 

Before planning can start, the users have to describe their demand, Table 1.  For transports, 

this includes describing the goods to be transported, the pickup and delivery points, the time 

interval for pickup and delivery etc.  Note that the demand may include all types of logistics 

services, not only  services directly covering transport, but also services related to terminal and 

port operations, agent services, document handling services, carrier services etc.  

Two or more transport demands can be entered to the TPM and be planned as one transport. 

The TPM selects possible services based on requirements given in the transport demand, for 

instance based on requested type of container (refrigerated, freezer), or based on the 

packaging of goods. However, it is not a task for the TPM to describe how the stuffing of goods 

into containers can be done. This is done in the transport planner's existing systems or in the 

systems of the transport providers responsible of stuffing or stripping the containers.  

The transport demand received by the TPM contains a definition of each leg that the LSC wants 

this transport to consist of. It is assumed by the TPM that the LSC's system holds the network 

of logistics services, and that the LSC uses the network descriptions to select a possible route 

through the network before sending this to the TPM for transport planning. This means that 

the transport demand entered in the TPM will contain a set of legs (a route plan that is used as 

the basis for setting up a transport plan). 

As there typically is at least two actors involved in defining the transport demand (the sender 

and the receiver of the cargo), it can be useful if several actors are allowed to do updates to 

the demand, and if the work can be supported by collaboration facilities. 

Use case template Description 

Use case name Describe and Update Transport Demand 

Use case ID  UC-TPM01 

Revision 1 

Use case diagram See Figure 7 

Priority of accomplishment  Must have 

Goal Describe the transport demand that is to be planned. 

                                                           
1
 Use Case Diagram as defined in UML. 
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Summary The transport demand (including the actual route plan) is 
entered into the system, so planning on the demand may be 
started.  

Category TPM subcomponent 

Actors LSC (consignor, consignee, sender, receiver, forwarder), 
existing systems (e.g. SAP, transport portals) 

Primary actor LSC: person or existing systems 

Stakeholder Other FInest components, LSP 

Facade 
 

 Web service. TPM may also offer simple client systems (e.g. 
web pages or smartphone applications) for user interface 

Preconditions The LSC has a cargo demand. 

Triggers The use case is started when a LSC logs into the TPM and starts 
entering the transport demand manually or when an existing 
demand is uploaded from an external source (for instance 
Excel sheets or an existing system).  The demand is stored in 
the TPM, and it may be updated at later stages, for instance as 
part of replanning.  

Main success scenario 1. The transport demand is wholly or partly entered through 
a user interface (e.g. web client or app) of the TPM or 
through a data transfer from an existing system to TPM. 

2. After the demand is entered, the TPM stores the transport 
demand data together with a unique id for later use, and 
the demand is made available to other involved actors 
(e.g. sender, receiver, forwarder, carrier). The creator of 
the demand sets the access rights. 

3. Updates to the demand may be performed by the actors 
with proper access rights. 

a. The access rights could include rules for which 
parts of the demand a specific actor can update, 
rules for confirmation of updates from a specific 
actors etc. 

b. During operations on the transport demand, two 
or more LSCs can invoke collaboration facilities 
(see UC-TPM06, see Section 0)  

4. When the transport demand is described, planning of the 
transport may start. 

Extensions  

Post conditions The transport demand is correctly described or updated to a 
level where it can be used for input to the Transport Service 
Search use case (UC-TPM02, see Section 0). 

Non-functional requirements 
 

Only actors with access rights to the demand should be able to 
perform operations on the demand. 

Notes The demand may also be updated at later stages (e.g. after 
planning has started), if necessary. 

Table 1 Describe and Update Transport Demand 
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2.1.2.2 Transport Service Search and Optimization 

When the demand is described, the system has to find services that can fulfil the demand, 

Table 2.  This may involve looking for services at LSPs' sites, transport marketplaces, and 

service description publishing hubs and try to find services that wholly or partially matches the 

demand.   

Some constraints that can be used to reduce the returned number of transport services  

fulfilling a certain transport demand include the LSPs' capability to handle the kind of 

goods/packaging of goods in the demand, the timing of the services (i.e. whether they fit the 

demand's timing windows), the cost of the services, quality of service etc. 

For the user to have a manageable set of services, the services should be filtered and 

optimized, i.e. discarding the services with poor fit to the demand and configuring the 

remaining services in a way that suits the demand description in a best possible way.   

By optimizing, we do not mean traditional network optimizing; however, instead we mean that 

the optimal configuration of a solution is found using a fixed route map as given by the LSC, 

Table 3. The optimal configuration is decided based on requirements given in the transport 

demand (cost, time, environmental aspects), based on the given legs and service requests set 

up by the LSC in the transport demand, and also based on available contracts, services offers 

from some marketplace(s), and service offers from some booking system(s) that are fetched by 

the TPM. 

Use case template Description 

Use case name Transport Service Search 

Use case ID  UC-TPM02 

Revision 1 

Use case diagram See Figure 7 

Priority of accomplishment  Must have  

Goal Fetch a set of logistic services that can be used to fulfil a 
transport demand. 

Summary The transport planner searches for transport services on the 
Internet that fulfil a demand, and finds the transport chains 
that best fit the conditions set in the demand description. 

Category TPM subcomponent 

Actors LSC (consignor, consignee, sender, receiver, forwarder),  LSPs 
and existing service provider systems (Logistics information 
Hub, Resource Hub, ECM/eContracting, ECM/Marketplace, 
LSP's systems) 

Primary actor LSC 

Facade 
 

The TPM must be able to find and read service descriptions 
from a variety of sources. 
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Preconditions The transport demand is described to a level where transport 
may be planned. 
 The LSC includes a set of services in the transport demand 
based on a network of transport services which is known by 
the LSC's route planning tool. It is assumed that the transport 
service descriptions (TSDs) contain up-to-date information on 
actual current capacity, actual statuses, actual schedules, 
actual prices, and correct information on other dynamic data. 

Triggers The TPM user starts the transport service search after having 
entered the transport demand. 

Main success scenario 1. The LSC has described the transport demand, and starts 
the transport planning for this demand. 

a. In addition to the demand, the LSC's existing 
contracts with LSPs can be an input to the search. 
It is configurable in the TPM whether these 
contracts are used in the search or not. 

2. The system starts searching transport service 
marketplaces, logistic provider systems and other sources 
for transport service descriptions that fully or partly fulfil 
the demand. 

a. The search will be limited by the quality, timing 
(e.g. latest time of delivery) and cost requirements 
(e.g. maximum amount that the LSC is willing to 
pay for the transport) given in the transport 
demand.  (The result might be that there is no 
transports fulfilling the criteria, see extension B) 

b. If the planning time is long, the system may use 
TSDs showing LSPs' interest in taking the transport.  
(i.e. TSDs with no schedules yet, see UC-TPM02-A) 

3. A set of possible transport chains are generated from the 
found transport descriptions. These chains are further 
used to find the optimal configuration of the transport 
plan. 

4. In order to present a limited set of the best possibilities, an 
optimization routine (see UC-TPM02-B) will find the 
services and service configurations that best fit the LSC's 
needs. 

a. Possible optimization criteria may be cost, timing, 
environmental performance, or performance 
indicators from the providers' earlier transport 
service executions (quality of service). 

 

Extensions A. Invokes an optimization, UC-TPM02-B 

B. There is also a possibility that the transport finder is not 
able to generate a plan fulfilling the demand.  The 
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handling of this might depend on the configuration of the 
system, a possibility is that the closest match is given. 

Alternative paths 
(optional) 

A. The LSC may already have parts of the transport chain 
planned prior to service search.  The routine will be the 
same, but the demand that the routine tries to fulfil will be 
the "missing parts" of the plan. 

B. LSCs may have varying planning times, which may affect 
the LSPs' provided services.  For a use-case description of a 
long planning time and involvement of LSP, see UC-TPM02-
A 

C. (4.a.)  In case of replanning, a criterion for optimization 
may be to try to "connect" to later legs of the original plan. 
When replanning, it may be possible to use "the last parts" 
of the original plan, e.g. if the truck from the last port 
already has been booked (at a specific time), it would be 
good if the replanning managed to create a plan where 
this booking still can be used.  

Post conditions  An up-to-date set of services that is further processed during 
selection, configuration, transport planning and replanning. If a 
LSP response is missing on one or more parts of the transport 
demand, the LSC is notified that this transport demand cannot 
be planned for. Then, the LSC must start over again redefining 
the transport demand trying to get another transport plan. 

Non-functional requirements 
 

The user may set up a limit to the response time for the service 
search. 

Notes  

Use case template Description 

Use case name Transport Service Search, Long planning time 

Use case ID  UC-TPM02-A 

Revision 1 

Use case diagram See Figure 7 

Priority of accomplishment  Must have  

Goal Fetch a set of logistic services that can be used to fulfil a 
transport demand. 

Summary The transport planner searches for transport services on the 
Internet that fulfil a demand, and finds the transport chains 
that best fit the conditions set in the demand description.  Due 
to a long planning time, the LSPs have the possibility to change 
their service description to better fit the total demand on the 
market. 

Category Alternate path of UC-TPM02 

Actors LSC (consignor, consignee, sender, receiver, forwarder, 
carrier),  LSPs and existing service provider systems (Logistics 
Information Hub, Resource Hub, ECM/eContracting, 
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ECM/eMarketing, other marketplaces) 

Primary actor LSC 

Facade 
 

The TPM must be able to find and read service descriptions 
from a variety of sources.  The service providers must get 
data/statistics on global demand. 

Preconditions The transport demand is described to a level where transport 
may be planned. 
The LSC uses its route planning system's network of transport 
services to set up possible services in the transport demand. 
The planning time (time to when the plan has to be final) has a 
length that makes it possible for LSCs to modify TSDs to fit the 
demand. 
It is assumed that a LSP may describe generic tramp trade TSDs 
that may be refined to describe a specific route as the time to 
actual transport gets closer. This is related to searching for 
possible services through a Marketplace. 

Triggers Alternative path from 2.a. in UC-TPM02  

Main success scenario 1. The system starts searching transport service 
marketplaces, logistic provider systems and other sources 
for transport service descriptions that fully or partly fulfil 
the demand. 

a. The search will be limited by the timing and cost 
requirements given in the transport demand.  It 
may also be other limiting factors.  

b. As a result of the search, the LSP gets either direct 
requests describing the demand, or may be able to 
read statistics for yet unplanned transport 
demands from the system. For instance, the LSP 
can get the statistics on (yet unplanned) transport 
demand from the LSCs e.g. that there is demand 
for transport of x containers from Busan to 
Istanbul, y containers from Busan to Shanghai, z 
containers from Shanghai to Istanbul.   

2. As an answer to the search, the LSP may reply with a TSD 
that shows interest in carrying out the service, but does 
not give a fixed schedule for the transport. 

3. As more demands are known, the LSP plans the transport 
schedules so multiple demands can be met.  These are 
given as updates to the TSD. 

a. This includes withdrawal of TSDs (e.g. if the 
demand no longer fits the LSP's plans) 

This allows the LSP to do cargo flow consolidation: the first 
cargo entered does not immediately have a corresponding 
match with a service provider. However, after several other 
demands have been entered into the system, the cargo flow 
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can be consolidated and economy of scale utilized, e.g. the 
first pallet from Korea to Turkey is ignored, because no ship is 
send just to satisfy the single pallet demand. However, given 
1000 other pallets, it is now economically to justify a ship 
journey. 

Extensions  

Post conditions  Continues at step 3 in main use case (UC-TPM-02). 

Notes   

Table 2 Transport Service Search 

 

Use case template Description 

Use case name Transport Service Optimization 

Use case ID  UC-TPM02-B 

Revision 1 

Use case diagram Transport Planning/Replanning 

Priority of accomplishment  Should have  

Goal Find the services and service configurations that best fit the 
LSC's needs. 
Reduce the number of options from the service search to an 
amount that is manageable for the LSC.   

Summary The Transport Service Optimization takes a set of possible 
transport/logistics services that will fulfil a transport demand 
as input, and gives as output the best transport services given 
the criteria related to transport demand description and 
priorities (e.g. time, price, environmental attributes). This task 
is completed as an automatic task. 

Category TPM subcomponent 

Actors Internal subsystem invoked by the transport plan selection 

Primary actor Internal subsystem 

Stakeholder LSC, LSP  

Facade  The optimizer is an internal subsystem for the transport plan 
selection submodule, but should also have open external 
interfaces; it is the intention that the optimization routine can 
be replaced with other specialized optimizers if the user 
wishes to do this. 

Preconditions A set of transport/logistics services that fulfil the transport 
demand 

Postconditions TCP must still be valid 

Triggers The optimization is started when a set of services and selection 
parameters are given as input. 

Main success scenario 1. Input is several sets of transport service possibilities that 
fulfil the transport demand.   

a. The preferences of the LSC (regarding priorities to 
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cost, timing, environment, quality of service etc.) 
and any additional constraints that the service 
search was not able to use in the search will also 
be input. 

2. The optimizer finds the transport chains and 
configurations that best fit the LSC's preferences. 

a. The preferences may be weighted on factors like 
time performance, price, environmental 
performance, quality of service etc. 

b. This includes discarding transport chains and 
providers with a poor fit. 

c. It also includes configuring services that are 
configurable (e.g. with respect to timing, 
conditions etc.) to the best possible configuration. 

3. The optimizer outputs the services and service 
configurations that best fits the LSC's needs. The output 
can be the single best transport chain plan, or a collection 
of transport chain plans that the user can choose between. 
The number of chains that are returned, is configurable in 
the TPM. 

Extensions  

Post conditions A set of transport chain plans, each containing one or more 
transport execution plans, that has an "as good as possible" fit 
to the LSC's demand is output to the planner. 

Non-functional requirements 
 

Even if optimization in the context of the TPM does not involve 
network optimization, but rather finding the best solution 
based on a fixed set of routes, the task may be computation-
heavy , and there might be requirements to response time set 
by the user.  

Notes  

Table 3 Transport Service Optimization 

2.1.2.3 Transport Plan Selection and Configuration 

When services that fit the transport demand are found, the user can select the services he 

wants to use and may also have the option to manually configure these services, Table 4. This 

may also include adding services that the transport service search has not found, e.g. preferred 

customs agents at the export/import points, parts of services that can be handled by the LSC 

etc. During this stage, monitoring requests that are not considered default may also be added 

to the plan. 

During this process, it may be useful to have online collaboration with the transport providers 

and other actors in the process, especially to ensure that configuration changes are acceptable 

before trying to book a service with these changes.  The system, or advanced clients of the 
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system, may also provide some kind of simulation tool to try to predict effects of changes in 

the plan on the different actors.  

On the contrary, this process may also be asynchronous, related to the Marketplace: the 

response to a service request may be given at a random time after the request is sent, 

however, always during the time interval requested by the LSC (related to match making as 

described in [3]). 

Use case template Description 

Use case name Transport Plan Selection and Configuration 

Use case ID  UC-TPM03 

Revision 1 

Use case diagram See Figure 7 

Priority of accomplishment  Must have 

Goal User selection and configuration of the transport plan, and 
make the plan ready for booking.  

Summary A set of possible transport chains, each containing one or more 
transport and logistics services, is presented to the user.  The 
user selects the desired chains and services and configures 
these manually if necessary.   
It should be possible to select several services fulfilling the 
same demand (and prioritizing these); such multiple selections 
may reduce need for user interaction if booking fails. 

Category TPM subcomponent 

Actors LSC (consignor, consignee, sender, receiver, forwarder), 
existing systems (ex SAP, transport portals), LSP (terminal, 
port, carrier, forwarder) 

Primary actor LSC  

Facade 
 

The module provides the functionality through web services.  
The module must also offer a user interface e.g. as web pages 
or smartphone applications. 
For configuration, online availability to the service description 
and especially constraints of the services would be useful. 

Preconditions A set of transport chains, each containing one or more 
transport/logistics services that fulfil the transport demand, 
have been found 

Triggers The selection and configuration may start when a suitable set 
of logistics services have been found. 

Main success scenario 1. A suitable set of transport services that fulfils the LSC's 
demand is presented to the LSC.  The set includes 
important information like cost, timing etc. 

a. This also includes information on which services 
may be configured. 

2. The LSC adds other related services, e.g. custom agent 
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services, if necessary. 
3. The LSC selects the desired services. 
4. The LSC configures the transports if necessary.  During 

configuration, the LSC and LSP may negotiate on the exact 
conditions of the transport plan using a collaboration tool. 
The information on cost, timing and other effects of the 
configuration is, if possible, updated on the entire 
proposed transport chain as the information is changed.  
Constraints to configuration possibilities should be given in 
the descriptions of the service. 

a. Warnings may be given if transport is configured in 
a way that is likely to cause problems. 

5. The LSC may add monitoring requests. 
6. The finished plan is used as input to the booking system. 

Extensions During selection and configuration, it can be useful with 
collaboration with the service providers and other actors, see 
UC-TPM06. 

Alternative paths Step 2.-5. may be optional, and may also be executed in a 
different order than described. 

Post conditions A transport chain plan (TCP) that contains a set of configured 
TEPs that can be used in the booking of the transport order. 

Notes The simplest way of using this functionality is to just accept the 
suggestions provided by the optimizer. 

Table 4 Transport Plan Selection and Configuration 

2.1.2.4 Transport Service Booking 

When a service or a set of services are selected and configured, they have to be booked, Table 

5.  The booking process may involve simple bookings through the LPS's systems, or through 

logistics information hubs (resource hub). It is the task of the LSP to manage resource and 

service availabilities and to respond to resource and service bookings. 

If a booking fails (e.g. the LSC is not able to get the service he planned for), the system may be 

configured to go back to an earlier stage, e.g. demand creation (for changing the demand to 

something that is easier to fulfil), service search (for getting new or updated service 

descriptions and new possible transport chains), or service selection (for selecting other 

services or configuration of services).  The system may also be configured to try a set of similar 

services automatically, so a failed booking results in a booking attempt for another service 

without the LSC being involved. How this is done in each case should be configurable in the 

TPM. 
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On the LSP side, the TPM may provide simple interfaces for handling booking replies.  While 

the typical booking will be through the LSP's own system or 3rd party systems, a simple reply 

system will be of help for those not having such kinds of systems. 

Use case template Description 

Use case name Transport Service Booking 

Use case ID  UC-TPM04 

Revision 1 

Use case diagram See Figure 7 

Priority of accomplishment  Must have 

Goal Perform bookings based on a transport plan. Finalize a 

transport plan to be ready for execution. 

Summary This use case takes transport plans as input and starts the 
actual booking of the services described in the transport plan. 
The actual booking is done through third party systems, for 
instance in the LSP's systems, or through a logistics 
information hub or Resource Hub containing services 
composed by several LSPs. 

Category TPM subcomponent 

Actors LSC, LSP, third party booking systems  

Primary actor LSC 

Stakeholder Other FInest components 

Facade  An automatic booking process requires that the booking at the 
provider's side can be automated.  The system must also be 
able to handle non-automated booking processes, with 
information to the booker on how booking shall be performed. 

Preconditions A transport plan that is ready for booking. 

Triggers The use case starts when a transport plan is ready for booking.  

Main success scenario 1. The LSC has described a plan that is ready for booking (this 

will typically be the output from the processes described in 

UC-TPM03). 

2. The system attempts to book the selected transports. 

3. If a booking fails: 

a. If the LSC has described alternative services to the 

failed booking, the system will attempt to book an 

alternative service. 

b. If there are no alternative services, the system will 

do a new search for services (UC-TPM-02), using 

the information on the other booking statuses in 

the plan (e.g. parts of the plan may already be 

successfully booked).  The LSC must then select an 

alternative. 



FP7-201 
 

 

 

 

©D7.1Requirements analysis and selection of technology baseline for transport planning component V1 

 Page 37 of 108 
 

 

4. When all bookings are successful, the plans are considered 

finished and ready for execution.  The transport chain plan 

together with the monitoring information may then be 

sent to the BCM for execution. 

Extensions  

Alternative paths 
 

The system may be configured to handle failed bookings in 
different ways. This includes negotiations between LSC and LSP 
regarding the transport execution plan. 

Post conditions A transport plan that is ready for execution, and that can be 
sent the BCM for execution. The booking details are also sent 
to the ECM to be used to update dynamic parts of the 
contracts, for instance remaining capacities. 

Notes  

Use case template Description 

Use case name Transport Service Booking Request Reply 

Use case ID  UC-TPM04-A 

Revision 1 

Use case diagram See Figure 7 

Priority of accomplishment  Could have 

Goal Offer a booking reply service for providers not having their 

own booking system. 

Summary This use case shows how a LSP may use the TPM to reply to 
booking requests if no automated system is used for this 
purpose. 

Category TPM subcomponent 

Actors LSP, LSC 

Primary actor LSP 

Facade The actual reply is done through a web service that must be 
able to handle changes to the transport execution plan.  This 
may be accessed by a simple client linked to by the request. 

Preconditions The LSC has created a plan involving a LSP with no automated 
booking system that is accessible by the TPM.  The TPM has 
instead sent the LSP a mail with the booking request. 

Triggers The LSP gets a mail with a booking request.  

Main success scenario 1. The LSP receives a mail with a transport execution plan 

and a booking request for this plan.  The request mail also 

contains a link to a reply client. 

2. The LSP uses a client system to answer the booking 

request; this may be a simple yes/no answer, or requests 

to change the TEP. 

Extensions  

Post conditions The TPM has the information on the booking status of the TEP. 
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Notes One can expect that typical LSPs will have their own booking 
facilities or use markets with booking facilities; this use case is 
for LSPs that do not have this option. 

Table 5 Transport Service Booking 

2.1.2.5 View Transport Chain Plans 

The transport chain plan made available by the TPM can be used by client software (front end 
or back end) to show the aggregated values of all services needed to fulfil the transport 
demand, Table 6. Presentation can be based on priorities of price, time or environmental 
aspects, quality of service; it can for instance be used to present the prices in a low price 
calendar with varying prices for each day during a month. This means that data for all dates 
must be fetched, and the system must take into account also the effect on price of late or early 
bookings. 

Use case template Description 

Use case name View transport chain plan status 

Use case ID  UC-TPM05 

Revision 1 

Use case diagram See Figure 7 

Priority of accomplishment  Must have 

Goal View the transport chain plan and all related statuses. 

Summary The LSC shall be able to view the transport chain plan related 
information. 

Category TPM subcomponent 

Actors LSC, LSP 

Primary actor LSC, LSP 

Stakeholder Other FInest components,  

Facade Web service.  The module may offer a client (e.g. web page, 
smartphone application or similar) for viewing plans. 

Preconditions A transport plan has been initialized. 

Triggers The use case starts when the user wants to view a transport 
chain plan.  

Main success scenario 1. The user submits the ID for the transport chain plan(s) that 
shall be viewed.  This ID may be stored by the user's own 
systems. 

a. Another possibility is that the TCP IDs are linked to 
the user ID in the FInest platform. 

2. The system returns the information connected to this plan. 
a. The system may also return information on 

warnings or deviations related to the plan, 
however, this may also be handled by other 
systems. 

Extensions  
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Post conditions All information related to a transport chain plan is presented.  

Notes A typical client system to this case will let the user enter the 
(re-)planning view from the plan view. 

Table 6 View transport chain plan status 

2.1.2.6 Initiate Collaboration 

The TPM can initiate collaboration tools to allow several LSCs and LSPs to work on the same 
transport chain plan or to allow two LSCs (consignor and consignee) to work on the same 
transport demand, Table 7. The TPM will provide input to collaboration tools for instance mail 
addresses, and phone numbers. The collaboration on setting up a transport demand is done 
with several actors having the LSC role, for instance the forwarder, consignor, and consignee. 
The TPM should support use of existing collaboration tools including telephone conferencing 
with voice, screen sharing and chatting.   

Use case template Description 

Use case name Transport Planning Collaboration 

Use case ID  UC-TPM06 

Revision 1 

Use case diagram See Figure 7 

Priority of accomplishment  Should have 

Goal Support collaboration between two LSCs or between a LSC and 
a LSP. 

Summary During demand description and plan configuration, the system 
should support collaboration between the involved actors. 

Category Support for invocation of external service. 

Actors LSC, LSP, External collaboration tool 

Primary actor LSC, LSP 

Facade 
 

External collaboration tools may typically be accessed as web 
services. 

Preconditions A user wants to configure a transport plan or a demand 
description to better suit his needs.  The configuration affects 
other actors in the transport process, and it is not given that all 
actors will accept the changes that are made. 

Triggers The use case starts when a user wants to collaborate with 
other actors in the planning. 

Main success scenario 1. The initiating user selects the other actors that are to 
be invited to the collaboration.  The system provides 
contact information for the actors.  The actors are invited 
to a collaboration session.  If needed, the plan or the 
demand (or references to these) is provided in the 
invitation. 
2. The collaboration starts using an external collaboration 
tool.  This typically involves teleconference and screen-
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sharing facilities, but may also include a "common 
desktop" facility using a TPM client. 

Extensions  

Post conditions Collaboration has been completed. 

Notes  

Table 7 Initiate Collaboration 

2.1.3 Replanning 

Replanning is not part of the system boundary description of the TPM, since replanning means 
to repeat some parts of the planning, Section 1.1.4 and 1.1.5. This means that separate use 
case descriptions in the system boundary is not needed. However, Section 4.6 gives an 
overview on how replanning in the sense of maintaining the transport chain plan (TCP) is 
handled by the TPM. 

2.2 Requirements from the Use Case Work Package 

The Use Case work package (WP2) in FInest has done studies on the real-world transport 

operations of actors in three different transport chains; the transport of fish by sea from 

Norway to Brazil, transport of fashionable goods by air from Asia to Europe, and global 

consumer goods production and distribution.  Among the results from the studies are 

identified challenges, the root causes to these challenges, and suggested IT solutions that may 

address the challenges [3].  

This section describes the main challenges as identified in the use case work.  A more detailed 

assessment of the functionality of the TPM related to the use case challenges and their root 

causes can be found in appendix C. More details on Use Case 1, 2, and 3 are found in 

deliverable D2.3 [3], but a summary is also added here for completeness.  

2.2.1 Use Case 1 

The use case is covered by three companies (Port of Ålesund, NCL and Tyrholm & Farstad), and 

the focus has been laid on the perspective of three different roles covering one part of a 

transport chain: the port, the shipping line and the container terminal. The intention has been 

to understand the challenges from the perspective of three roles and understanding the 

interaction among actors, rather than covering a complete door-to-door transport chain. 

After a detailed analysis of the main challenges in the use case, three issues have been 

identified as most urgent ones: late cancellations, terminal planning and resource 

coordination. 
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Figure 8: Main challenges in Use Case 1 
 
Late cancellations of shipping services – often registered as “dummy bookings” – happen on a 

frequent basis. Next to it, no-shows also occur oftentimes. Both challenges focus on order 

management issues. 

As to dummy bookings, the problem lies in the fact that original bookings from fish exporters 

are transferred through each booking level – regardless of its actual occurrence in the end – so 

that the feeder operator finally sees a volume in his booking system far higher than the actual 

volume to transport overseas. Thereby, the vessels are lower utilized and the costs per 

container increased which the affected parties try to tackle by the attraction of new last-

minute bookings and by replanning on various levels. In the end, the feeder service shipping 

line is mostly affected, but terminal and the overseas shipping line might need to adapt to a 

changed situation as well. 

In case of no-shows, the manual and delayed information flow to the feeder operator, who is 

responsible for the operation plan and the stowage plan, leads to a lack of responsiveness to 

changes, lower utilization, and less efficiency in general. Possibly, delays in the transport 

processes and cost rises add to the problem. Ultimately, the terminal and the overseas 

shipping line are affected by the problems and need to replan, apart from the feeder shipping 

line itself. 
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With regard to the related challenges in both cases, late cancellations entail booking changes 

and, thus, time pressure and a low predictability of market demand development and stability. 

Moreover, data processing and further information-related problems such as lack of quick and 

punctual accessibility and the correctness, completeness and timeliness of information form 

part of the problem. 

The next challenge derived from the use case refers to terminal planning, having its focus on 

monitoring and tracking issues. As has been mentioned for late changes and cancellations of 

bookings, the terminal happen to have to replan their activities, accompanied by rush work, a 

waste of resources and little time for cargo handling.  

In addition, the resource utilization of terminal may be diminished in the way that more 

resources have to be used for container handling after replanning and there exists less time for 

loading, possibly leading to delayed departure and incomplete loading.  

Changes in bookings can occur up to the moment of start of uploading. In order to be able to 

start and execute the loading process, several prerequisites, such as a readily prepared final 

version of a loading list, available containers, fish cargo available at the terminal and cleared 

for export, vessel arrived at the port and ready for loading as well as available and accessible 

handling equipment and port workers, have to be fulfilled. 

Late information, reduced time for loading and changes in booking do not only affect the 

terminal, but also the shipping line, which has to respect and fulfill the ship schedule, and the 

cargo agent, who takes care of shipping out the cargo. 

Another challenge derived from the first use case deals with the resource coordination where 

the actors suffer from a lack of visibility about available services and resources on the one side 

and about the resource needed at the port and at the terminal for services like ship services 

and cargo handling on the other. 

Basically, there exists a high inefficiency in the coordination related to booking and (re-

)planning of services and resources. This mainly depends on a lack of information availability or 

easy access to them, the existence of multiple communication channels, and missing 

opportunities for an automated data transfer. 

Both providers and customers of port and terminal services suffer from the current suboptimal 

state of resource coordination. For the suppliers, such an inefficient coordination leads to 

unnecessary work for the handling of service bookings and changes. Likewise, suppliers have 

to bear a loss of resource efficiency and, thus, lost revenues for all service suppliers as well as 

an underuse of the capabilities of the port and the terminal. Moreover, services turn out to be 

sub-optimal or not always adaptable to user needs. The customer, on the contrary, considers 

the unnecessary work for finding information and booking of a service as one of the major 



FP7-201 
 

 

 

 

©D7.1Requirements analysis and selection of technology baseline for transport planning component V1 

 Page 43 of 108 
 

 

impediments. To the same category belongs the fact, that deviations at ports and terminals are 

able to cause replanning indeed, and the role of both port and terminal as bottlenecks causing 

underused sea transport legs. 

Although being a general issue of the transport and logistics domain, the focus within the use 

case has been laid on the terminal and port service suppliers and on ships and ship agents as 

customers. 

2.2.2 Use Case 2 

The use case is covered by two companies (Kühne + Nagel and Air France-KLM Cargo) 

representing the two main roles in the transport chain. Focus has been put on describing a 

complete door-to-door transport chain, by dividing it in three main parts: the leg from the 

shipper to the carrier, the carrier process with legs from the forwarder to the carrier and then 

from the carrier to the forwarder, and then from the carrier/forwarder to the consignee. 

The detailed analysis of the use case has brought the following four challenges to light: order 

management, monitoring and visibility of shipments, better information availability for local 

authorities and deviation management.  
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Figure 9: Main challenges in Use Case 2 
 

Order management forms a challenge while shipping goods since oftentimes there exists a gap 

between the booking information and the actual shipment because the planning is not aligned 

and the available information not shared. This results in gaps between the booking and the Air 

Waybill, the Air Waybill and the physical freight (which together form the shipment) and 

between the booking and the physical freight. 

Such differences between booking and actual can cause a multitude of possible effects.  

Since the forwarder or carrier cannot accept the freight until the gaps are fixed, delays of 

shipments may occur. The invoices sent are not always in conformity with the actual shipment 

which causes a lot of rework for many parties in the supply chain. Also, the shipper will not get 

his shipments completely and on time at the consignee’s place. For the forwarder, the problem 

lies in the inefficient consolidation since the data available does not match the reality. The 

carrier cannot optimize their use of assets and, thus, delivers lower quality.  

The problem is experienced by all stakeholders, both from the respective sales organizations 

and the operations sides. 
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Referring to monitoring and visibility of shipments, following up and monitoring of the 

process helps to react on deviations on short notice as much as to find the improvement 

points in the process. Thereby, it is the basis for continuous improvement. Especially in order 

to handle problems efficiently both prior to and after their occurrence and to increase the 

shipments delivered on time in full; such advanced information collected by monitoring tools 

are very helpful. Particularly, the operators who monitor the status of shipments could profit 

from such a tool. However, in the current situation, information availability for monitoring and 

visibility is not always available.  

Since local customs are allowed to stop shipments randomly causing delays in the whole 

supply chain, better information availability for local authorities ahead of shipments is 

desirable. This is even truer for the case when the stop of a shipment is not announced or 

communicated. So, the aim lies at both a better communication when a shipment is stopped 

and possibly also at a reduction of shipment stops. 

Such a shipment stop is a huge problem from a business perspective when it is an unplanned 

stop and when the stop has not been communicated to the partners involved, not least 

because such a stop increases the workload for several parties in the supply chain and possibly 

causes delays for the shipper and the consignee. 

So, stopping shipments is a problem for several parties. The customs authorities do not have 

the right information, whereas forwarders and carriers might have to face fines and a 

disruption of their operational processes. Shippers and consignees take the risk of delayed 

shipments. 

Another challenge is the handling of unforeseen and unplanned developments, the so-called 

deviation management. Ad-hoc deviations of the original plan occur in many ways. For 

instance, in the forwarder-air cargo business a shipment can be delivered too lately due to a 

late arriving truck at the carrier’s warehouse, or a shipment may be offloaded by the airline 

because the forwarder delivered more freight than booked. 

Deviations are not planned elements of the standard supply chain, but unforeseen variants of 

them, and therefore they introduce inefficiency. Eventually, it also has an effect on customer 

satisfaction because contractual agreements might not have been met. Within the setting of 

the use case, the transporter, the forwarder and the carrier might be affected by this 

challenge. 

2.2.3 Use Case 3 

The use case is covered by one company, Arçelik A.Ş. The perspective is therefore the one of 

the manufacturer, and the use case consists of three transport chains: two covering the 
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inbound logistics of materials (from Far East and Europe to Turkey), and one covering the 

export of manufactured products to UK.  

The following has been identified as major challenges: transport order creation, 

cargo/shipment tracking, scheduling of loading and unloading activities, data exchange and 

deviation management.  

 

Figure 10: Main challenges in Use Case 3 
 

Prior to the transport order creation, the person in charge should have an overview of the 

available alternatives. However, creating such an overview is a manual, lengthy and complex 

process requiring input from many different sources and the handling of data in different 

formats. 

Since no system is available that can automatically collect and merge data from the different 

data sources existing in the supply chain of the analyzed use case, the decision of transport 

mode selection is dependent on collection speed and quality of the data, but also the 

evaluation skills of the logistics controller and the available time frame. Particularly, the 

logistics controller, i.e. the shipper or the consignee, face this problem regularly. 

Cargo/shipment tracking, e.g.  information on location, processes, and times, is a crucial input 

for planning and replanning. The cargo/shipment tracking is a time-consuming and complex 

process requiring manual input from various ends. The content and quality of the information 
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strongly depends on the capabilities and support of the logistics provider who also may cause 

time delays in the information input. 

Thereby, information delays result in cost of expedited shipment, additional human resources 

spent and even loss of sales. In addition, planning errors, production problems, unnecessary 

safety stock due to storage based on uncertainties and a lack of flexibility belong to the 

downsides of missing cargo/shipment tracking. The problem, thus, is a concern to all 

stakeholders of the supply chain.  

The date for the loading and unloading activities is planned by the logistics controller. Yet, the 

actual truck arrival time may vary from the original scheduling of loading and unloading 

activities and the actual loading and unloading time depends on the work load in the 

respective situation. As the arrival time is not known precisely beforehand, it is not reliably 

possible to schedule appointments and to plan workloads accordingly in order to optimize 

operations. 

A reliable schedule of loading and unloading activities is a decisive input for the optimization of 

the warehouse workforce and the avoidance of overtimes. Furthermore, cost and time savings 

can be realized as much as shipment prioritization, on-time delivery performance in full (OTIF). 

This challenge may arise at the logistics controller’s, the logistics service provider’s and the 

warehouses of both shipper and consignee. 

A lack of automation and standardization of data exchange leads to a multitude of manual 

communication, e.g. by phone, fax, and e-mail, manual data registration to systems and also 

manual tracking of data or document transfer. So, it is the lacking of integration of the systems 

of the various stakeholders that require much manual work for data transfer and ultimately 

results in additional man-hours spent on data exchange, a decreased speed of the sub-

processes due to manual registering, an increased overall throughput time of the logistics 

process and problems with information correctness, completeness, punctuality and timeliness. 

Uncertainties and possible deviations can have a direct impact on the supply chain operations. 

Currently, the information related to possible disruption is not shared among partners 

efficiently, i.e. on-time and visible to all relevant partners. Deviation management is therefore 

an ad-hoc reaction to difficulties and problems arising. 

Despite statistical aids and sophisticated forecasting methods, uncertainties remain hard to 

predict. In addition, sharing information about disruptions generally does not take place on 

time although disruptions can have a direct negative impact on shelf availability, on-time 

delivery performance, customer satisfaction level, sales revenue, company prestige and 

reliability and may, thus, result in greater financial losses if companies does not respond on 

time. So, the problem concern all stakeholders involved. 



FP7-201 
 

 

 

 

©D7.1Requirements analysis and selection of technology baseline for transport planning component V1 

 Page 48 of 108 
 

 

2.3 Transport Planning Demonstrator 

During the work on the TPM, a demonstrator for a transport planner was made in the tool 
ForeUI in order to demonstrate some of the types of functionality that is envisioned for the 
module.  The demonstrator is in many ways designed as a typical client system for the TPM, 
and is thus not able to show how the actual services of the TPM works in detail.  It does 
however show how the typical planning process for the module works, and has also been 
useful for discussions between the technical work and the use case partners. 

The transport planning demonstrator is further described in Appendix B. The demonstrator is, 
as the demonstrators implemented by WP 5, 6 and 8, online available under the following URL: 

http://proto.finest-ppp.eu:8080/eu.finest-ppp.project.mockup/ 

However, this area is password protected and the login credentials will not be provided in this 

document (public document). Please approach the main author of this document directly if 

you need access. 

3 Conceptual Architecture 

This chapter describes the refined conceptual architecture of the TPM, as summarized by 
Figure 11. 

More details have been added compared to the conceptual architecture described in FInest 
deliverable D7.1 [2]. The requirements given in D7.1 is repeated and updated in this chapter. 
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Figure 11 Revised TPM Conceptual Architecture 

http://proto.finest-ppp.eu:8080/eu.finest-ppp.project.mockup/
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There has also been done work in identifying the main services provided and required by the 

TPM, a preliminary list of the services is found in Appendix A. 

3.1 Interface Manager 

The Interface Manager will make use of functionality from the general FInest platform [5]and 

will provide the necessary logic to adapt Finest platform functionality to the internal TPM 

components. This means that the requirements to the Interface Manager remains similar, 

however, some updates regarding using the Finest platform has been done, Table 8.   Updated 

and new text is written in italic. 

Id Name Description 

R101 Definition of user 
groups 

Use security functionality provided by the FInest platform 
to enable precise access control mechanisms. 

(Updated) 

R102 Forward requests from 
users and systems to 
Transport Planning 
Storage and Transport 
Planning Engine 

Use functionality provided by the Finest platform to access 
backend and frontend systems. 

(Updated) 

R103 Interface to Business 
Collaboration Module, 
BCM 

Send new and updated transport execution plans to the 
BCM and receive triggers for replanning from the  BCM. 

(Updated) 

R104 Interface to   ECM Send contract information requests to ECM, and receive 
contract information from ECM. 

Send service requests to Marketplace (ECM), and receive 
response back. 

Send updated transport plans to ECM to be used by ECM to 
update dynamic contract information (actual rest 
capacities and quality of service). 

 (Updated) 

R105 Provide 
acknowledgement 

Provide proper response back to users and systems saying 
that their request will be handled by the TPM 
(acknowledgement for the request). 

Provide response to the other FInest modules saying that 
the request will be handled by the TPM module. 
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Id Name Description 

R106 Information validation Check integrity and consistency of information given by 
end users 

R107 Interface to Storage  Manage storing and retrieval of information from the  TPM 
storage 

Table 8 Interface Manager Requirements 

3.2 Transport Planning Engine 

Table 9 shows the requirements to the Transport Planning Engine described in D7.1. In the 
refined version, the architecture is organized differently, to better reflect the services provided 
by the TPM and also the system boundary, described in Section 2.1. Replanning is added as a 
separate task since this affects all other tasks in the Transport Planning Engine. Replanning is 
further described in Section 3.2.6. 

Handling Transport Demand is added as a separate task, since this is where the planning 
process starts, Section 3.2.1. 

The transport Plan Composition and Transport Chain Composition tasks from D7.1 are merged 
into the task 'TSD, TEP and TCP Maintenance', Figure 11. 

Creation and updating of transport execution plans, transport chain plans and actual service 
descriptions will be done throughout all tasks in the Transport Planning Engine: During 
Transport Demand description and update, the transport demand is expressed as Transport 
Service Descriptions (TSDs). During Transport search, optimization, selection, and 
configuration, the TSDs are replaced with transport execution plans (TEPs) that are ready for 
doing booking. In the Transport Booking task, TEPs are exchanged between LSCs and LSPs, 
possibly in several interactions, to finally come up with a confirmed booking. 

 

Id Name Description 

R301 Create a Transport 
Execution Plan 

Create a transport service description that covers the 

usage of a transport service. This may include: 

 Handle a transport need from an end user or 

legacy system 

 Search for possible contracts 

 Search for possible services 
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Id Name Description 

 Select services 

 Handle transport service bookings for this 

transport service 

Based on a set of TSDs, a set of TEPs are created. Meta 

data are added to the transport execution plan. Meta 

data, TEPs and TSDs are stored in Transport Planning 

Storage and TEPs are sent to the BCM. 

During planning and replanning, some collaboration 

between actors may be needed. Also, graphical 

presentation of the processes related to transport 

execution plan execution, would be useful to support 

this collaboration. 

Creation and maintenance of TSDs and TEPs are done in 

task 'TSD, TEP, and TCP Maintenance'  

R302 Compose a transport chain 
plan from existing 
transport execution plans 

The Transport Planning Engine must be able to 

compose a transport chain plan based on a set of 

transport execution plans and based on the description 

of requirements to a certain transport chain.  

Creation and maintenance of TCPs is done in task 'TSD, 

TEP, and TCP Maintenance' 

R303 Manage Transport 
Execution Plan Updates 

Manage updates related to a transport execution plan: 

 Handle incoming events on an existing 
transport execution plan: The TPM receives 
replanning triggers from the BCM that will be 
handled by the TPM dependent on the TPM 
configuration. One possibility is to forward the 
status information on the transport plan to the 
LSC.   

 Handle status information and other 
information related to an existing transport 
execution plan: This is received from the BCM 
as part of an updated TCP together with the 
replanning trigger. 
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Id Name Description 

 Handle changes in contract information related 
to an existing transport execution plan: 
Updates on the actual bookings are sent to the 
ECM to ensure that the ECM can maintain up-
to-date capacity information on the contracts. 

 Handle changes in contracts: Removed as a 
requirement to the TPM since this is handled by 
the ECM. 

 Changes of transport items related to the 
transport execution plan: Removed as a 
requirement to the TPM since this is handled by 
the BCM. 

 Handle changes in related Transport Chain 
Plans: done as part of the task 'TSD, TEP and 
TCP Maintenance'. 

(Updated) 

R304 Service search 
The Planning Engine must search for available services 

based on cooperation with ECM. This is based on 

requirements from the use cases to improve the 

overview of available resources. See Section 3.2.2 for 

more details. 

R305 Simulation: Renamed to 
Transport Selection and 
Consequence Analysis. 

Find a set of possible transport execution plans based 

on optimization parameters (time, cost, environment, 

quality of service etc.), available services, possible 

service bookings, and contracts that will fulfil the 

transport demand. 

R306 Optimization 
Select a set of TSDs based on optimization parameters 

or input from user. External optimization tools may be 

used to complete this task. During optimization, 

especially related to replanning, some collaboration 

between actors may be needed.  

See Sections 3.2.2 and 3.2.3 for more details. 

Optimization is based on the transport route given by 

the LSC, meaning that the optimizer does not need to 

create and maintain the network of possible transport 

services. Optimization is done after the LSC has selected 
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Id Name Description 

a certain route in the transport demand, meaning that 

the optimization is not a network optimization task, 

rather optimization of the service configuration on a set 

of legs.  

(Updated) 

R307 Meta data management: 
Renamed to Transport Plan 
Configuration(configuration 
of transport execution 
plans) 

Add events and trigger values to transport execution 

plans that will be used by BCM. Further, meta 

information is needed to fulfill the requirement from 

the use cases on improving information exchange since 

this will facilitate the propagation of deviation 

information to all Logistic Service Providers engaged in 

a Transport Chain. 

R308 Service Booking 
Handle booking of transport services. See Section 3.2.4. 

R309 Transport Demand 
See Section 3.2.1. 

(New – added as a separate requirement) 

R310 View Transport Plans 
Make up-to-date transport plans available for viewing 

by clients of the TPM, see Section 3.2.5. 

(New – added as a separate requirement) 

Table 9 Transport Planning Engine Requirements 

3.2.1 Transport Demand 

The TPM includes a service to enter and describe the transport demand. This service basically 
consists of CRUD operations on the demand, but also includes 

 Set administrative details, notification rules, access rights for the demand. This is done by 
the actor creating/updating the demand. 

 Send notification to other actors when a transport demand is added/changed. 

3rd party systems can use the import Transport Demand service provided by the TPM. If 
needed, mapping to the TPM transport demand format is done by adapters, possibly offered 
by the FInest platform. 

 The transport demand received from 3rd party systems may consists of several demands that 
are combined and will be planned as one demand.  
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The description of the transport demand may be done by all LSCs.  The TPM service for this 

could be simple CRUD operations on a transport demand.  In addition, the module should 

handle notifications to the involved parties when the demand is changed.  There must be 

access control for the demand description services, so that only the parties that are allowed to 

change the demand may do so.  The main service for creation and updating the demand is 

described in Appendix A.1. 

Note that the actual tools for creating the demand is not considered a part of the module; one 

should expect that the actors use their own ordering systems for doing this.  There should 

however exist at least one light-weight web client, app or similar that can be used. 

3.2.2 Transport Service Search and Optimization 

The main service here is to find a set of transport services that match a demand in the 

Transport demand database.  The system will search on markets for TSDs that matches the 

transport demand fully or partially, and during optimization, build up sets of TEPs that will be 

the starting point for the booking process.   The services related to transport service search 

and optimization are described in appendix A.2. 

3.2.3 Transport Plan Selection and Configuration 

The services in this group are related to the actual selection of the transport services that shall 

be used in the transport plan, e.g. setting up the transport chain that shall bring the goods 

from the pickup point to the delivery point. 

This also include manual configuration of the transport services; such configuration may 

include fine-tuning of e.g. pickup and delivery times, suggesting new prices for the services, 

setting up monitoring requests for the services etc.   

The services related to selection and configuration of transport plans are described in 

appendix A.3. 

3.2.4 Transport Service Booking 

The services provided by the TPM will start the booking process for each transport execution 

plan in the transport chain. This involves using services provided by LSPs or marketplaces for 

transport service booking (i.e. such services are requested by the TPM), but may also include 

more manual booking for service providers without an automated booking system. 

The booking process for transport chains also needs some logic to keep track on dependencies 

between single transport execution plans in the chain; an example could be that a truck service 
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bringing cargo to the port only is needed if the booking of the ship transport succeeds.  

Services related to transport service booking are described in Appendix A.4. 

3.2.5 TSD, TEP and TCP Maintenance 

The planners should at any time be able to view their own plans and their status, regardless of 

where in the planning process or execution process the plans are. For a simple planning 

scenario, the stages for the transport plans will be "planning", "booking" and "execution". 

During the planning stage, the planner should be able view the demand, the route, and, if 

service search has started, the transport service descriptions or preliminary plans matching the 

demand and route. During booking, the booking status is of interest. During execution, the 

execution status of the plans should be viewed; while execution status will be handled by 

other modules, it makes sense to be able to access the status through the same service.  

Appendix A.5 lists the TPM services related to viewing transport plans. 

3.2.6 Replanning 

Most services used during replanning are the same as the ones used during planning, e.g. 

describing and updating demands, searching for new services and booking services.  There are 

some internal services (e.g. not accessed directly by the planner) related to handling of 

replanning triggers and updating transport chain plans that already has started execution listed 

in appendix A.6. 

3.2.7 Enabling 3rd-party planning software 

The TPM should support the use of third-party planning software.  This may include using 

third-party software for setting up the full transport chain (e.g. the only part of the TPM being 

used is the interfaces with the other modules), or using third-party software for setting up 

parts of the chain in cooperation with the TPM services.  From the TPM's service view, this 

means that the TPM must be able to import and export transport chain plans and transport 

execution plans for use with other systems.  Services for importing and exporting TCPs and 

TEPs are listed in Appendix A.5. 

3.2.8 TPM Storage 

Id Name Description 

R201 Persistent and 
consistent object 
storage 

Persistent and consistent storage of data related to the 
planning and replanning processes including standard read 
and write operations. 
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This is supported by the Finest platform. 

R202 Store transport 
execution plans 

Store transport execution plans. A transport execution 
plan handles information related to a transport service 
participating in a transport chain.  

R203 Store meta information 
on transport execution 
plans 

Name changed to 'Store 
Configuration Data' 

This is event data and trigger values that have to be set on 
each transport execution plan. This information is used by 
the BCM when sending notifications and handling events 
related to the transport execution plans. 

R204 Store information on 
transport services 

Deleted 

Store information on transport services: both the 
structure and the actual data. This is needed for transport 
booking purposes. 

Deleted 

This is part of the backend systems. 

The ECM will also be used to find contract data and to find 
marketplace services. 

R205 Store information on 
transport chains 

Information about a transport chain is stored in the form 
of a set of transport execution plans for each transport 
service included in the transport chain.  

R206 Logging Maintain log of data for the whole object storage to foster 
use of historical data. 

R207 Transparent access to 
data in different data 
storages 

The transport planning storage should provide secure 
access to data found at different concrete storage 
facilities.  

This is supported by the Finest platform. 

4 Towards a Technical Architecture 

This chapter gives an initial overview on how the TEP, TSD, and TCP structures from [1] are 
used in the transport planning and replanning processes. TEP and TSD are further described in 
[6], [7], [8], in the e-Freight Framework Information Model deliverable [9] and on Page 11. 
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4.1 Overview of Transport Execution Plan Creation 

Figure 12 shows the initial overall message flow during the TCP and TEP creation and the 
maintenance process in the TPM. TCP, TEP and TSD are used as the exchange formats between 
the FInest core modules, and also as the basis for the initial, internal information model for the 
TPM.  

 

Figure 12 Initial TEP Creation Activity Diagram 

Figure 13 shows the initial, overall information model used by the TPM for creation and 
maintenance of transport execution plans. The classes are further described in Table 10. 
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Figure 13 Initial TPM Overall Information Model 

 

Class Description 

ConsolidateTransport- 
Demand 

ConsolidatedTransportDemand is used to hold a set of transport 
demands that may have different (but still close) pickup locations or 
delivery locations, or different (but similar) pickup intervals or 
delivery intervals. 

TransportDemand TransportDemand contains a reference to all information dealing 
with this demand, both TCPs, TSDs, TEPs, and also monitoring 
information. In cases where a transport demand is updated, a new 
version is created. It also contains the TSDrequests that correspond 
to the original transport demand definition. When a new demand is 
added, a new instance in class TransportDemand is created. When 
an existing demand is updated, a new version of the 
TransportDemand is added and a new service search is done. Also, 
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Class Description 

the status of this TransportDemand is set to 'Under Planning'. This 
means that a new or an updated transport demand will always lead 
to a new set of TSDrequests, TSDresponses, TCPs etc. The transport 
demand contains an id, description, and the creation date/time 
together with references to related transport data, and it also 
contains the initial TSDrequest describing this transport demand, 
see Appendix A. 

TCP 
Class TCP – Transport Chain Plan – contains chains of TSDresponses 
and/or TEPrequests that may fulfill the related transport demand. 
Some or all of the TSDresponses will have a TEPrequest and/or 
TEPresponse. TCP can also contain TEPrequests and TEPresponses 
that do not have a TSD associated with it. Each TSDresponse is 
marked with a status saying whether it is part of an optimized set or 
not. Further, a status saying whether each TSDresponse is selected 
by the LSC or not, is added. If a transport demand is updated, a new 
service search is performed, and a new TCP instance is created. 

TSDrequest 
Class TSDrequest contains a set of TSDrequests that describes the 
TransportDemand where contract details from ECM has been added 
to the demand. For instance, this class may contain TSDrequests for 
specific LSPs that this LSC has a contract with.  It also contains the 
original TSDrequest with no contract information added. The 
TSDrequest also contains requests sent to the Marketplace and to a 
LSP, for instance to a Resource Hub containing logistics services 
owned by several LSPs in a certain area. 

TSDresponse 
Class TSDresponse contains the set of TSDresponses received from 
the ECM or LSPs after a service search is done based on the 
associated TSDrequests. 

TEPrequest 
The class TEPrequest contains all versions of the TEPrequest sent 
from LSC to LSP. Each TEPrequest is related to zero or one version of 
a TSDresponse. 

TEPresponse 
The class TEPresponse contains all versions of the TEPresponses 
sent from LSP to LSC. 

MonitoringRequest 
Monitoring rules that are attached to a TEP. 

ContractDetails 
More contract details from the ECM can be stored in class 
ContractDetails, if needed. 

Table 10 Initial TPM Information Model Description 

4.2 Services for Transport Demand 

This section describes how the TSD document is used to represent the transport demand.  
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 The LSC entering the transport demand service can choose to collect several transport 
demands together and plan them as a whole. In such cases, the class 
ConsolidatedTransportDemand is used to hold a set of transport demands that may have 
different (but still close) pickup locations or delivery locations, or different (but similar) 
pickup intervals or delivery intervals. It is the LSC that selects which transport demands to 
be planned as a whole. One transport demand can cover several transport handling units 
(bulk, package, pallet, containerized) each having different transport equipments, 
packages and/or goods items.  

 If the demand is a new demand, an instance in class TransportDemand is created. Class 
TransportDemand contains a reference to all information dealing with this demand, both 
TSDs, TEPs, and notification information. It also contains the TSDrequests that correspond 
to the original transport demand definition. One original transport demand is expressed as 
one or more TSDrequest(s) in class TransportDemand. 

 The most important information of the transport demand is listed in Appendix A.  

 Mapping from existing third party systems to TSDrequest is done by backend functionality. 

 When contract conditions valid for this LSC and transport demand are fetched from the 
ECM, these conditions are added to the existing TSDrequests. One existing TSDrequest can 
be replaced by several TSDrequests matching the various LSPs that this LSC has contracts 
with. These TSDrequests are added to class TSDrequest. 

 When an existing demand is updated, the demand is fetched from the class 
TransportDemand based on the id of the initial TSDrequest, and a new instance in class 
TransportDemand is not needed. A demand may be updated several times before planning 
is started; for instance a case where the sender and receiver need to cooperate to get a 
cargo description that both agree on. If the demand is updated after planning has started, 
some logic must find what this means to the "already fixed" parts of the plan – much in the 
same way as is done during replanning. 

 When a new transport search is done, this will lead to a new set of TSDrequests, 
TSDresponses, and TCPs.  

 The status of a TransportDemand starts with 'Under Construction', then, it is set to 'Under 
Planning' when the LSCs have finished the transport demand creation. When planning is 
finished, the status is set to 'Ready for Execution'. 

 Deleting a Transport Demand from class TransportDemand is done by setting the status to 
'Deleted'. 

 During transport demand creation, the LSC sets up administrative details (who is allowed 
to change what parts of the demand), notification rules (who is notified when the demand 
is changed), and access rights for the demand.  
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4.3 Services for Transport Service Search and Optimization 

4.3.1 Get Transport Contracts 

 This service finds all valid contracts for the planning party, that is, for the SenderParty in a 
given TSDrequest in the TransportDemand.  

 The input is a (set of) TSDrequest(s) and the output is a (set of) updated TSDrequest(s) 
based on the contract details fetched from ECM.  

 The following is an initial list of contract information fetched from the ECM: 

o Service description, both for scheduled and non-scheduled services 

o LSP information 

o Which transport units can be transported 

o Discount rules according to transported amount 

o Which time period the contract/price conditions is valid for ( for tariff/time based 
contracts) 

o Which amount is left for a blanket contract 

o Which reservations are already done in capacity-based contracts, and can be 
confirmed by the LSC if this is chosen 

 These details are used to update the given TSDrequest from class TransportDemand, 
and the new TSDrequests are stored in class TSDrequest. Since the TSD is used for 
internal information exchange between the LSC and LSP, this TSD may be compatible, 
not conform to the UBL standard. It may also be named differently to distinguish it 
from the TSDs used for publishing services. 

 A list of preferred LSPs for this LSC is returned from the ECM. For each LSP that is returned, 
the original TSDrequest in class TransportDemand is copied to a new TSDrequest and the 
copy is stored in class TSDrequest, one for each of the actual LSPs. Each TSDrequest can 
give back one or more TSDresponses, dependent on whether the 
TransportServiceProviderParty is specified or not. 

 The class TSDrequest contains the original transport demand from class TransportDemand 
updated with contracting information valid for this demand. The class TransportDemand 
also contains the original transport demand given by the LSC.  

 If needed, the contract details of the long term contracts for this LSC is fetched from ECM, 
and are stored in class ContractDetails. These details are used to prioritize the further 
search for transport services and to decide how bookings will be done. For instance, for 
capacity-based contracts, we know that a booking will be possible since a reservation is 
already made. For tariff/time based contracts and blanket contracts, the booking must be 
done from beginning. 
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 The interaction between the service "Get Transport Contracts" and the ECM\eContracting 
is described in Figure 14. 

 

Figure 14 TPM-ECM interaction 

4.3.2 Search Transport Services 

 The TPM service called 'Search Transport Services' finds a set of transport services, 
described as TSDresponse(s), that together fulfills a transport demand. The input is one or 
more TSDrequests and the output of the service is a (set of) TSDresponse(s). The set of 
TSDresponses is stored in the class TSDresponse and is related to the actual 
TransportDemand.  

 The request regarding the marketplace is sent to the ECM\Marketplace, Figure 14. The 
TPM can also be configured to send requests to other known LSPs, or logistics information 
hubs containing port and terminal services etc. The request consists of a set of 
TSDrequests (selected based on TPM configurations) describing some parts of a 
TransportDemand. The response from the ECM or from some LSP systems or information 
hubs consists of a set of TSDresponses that fulfill the demand described in one 
TSDrequest(s).  

 The TSDresponses are stored in the class TSDresponse and they are linked to the 
corresponding TSDrequest. 

 The TSDresponse is based on up-to-date information on available rest capacity, meaning 
for instance that the response is sent only if the actual transport demand can be fulfilled 
knowing how much is booked by other LSCs. Further, for port and terminal services, the 
TSDresponse is based on the actual schedules and bookings done on the service by all 
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other LSCs. For services composed of a set of services from several LSPs, the actual, up-to-
date availability of the complete service is known. 

 For services that the LSC does not have a contract for, and services that the LSC does not 
want/need to search for offers for, the LSC must further specify the TSDrequest, that is, 
specify more details regarding the LSP and the service details, for instance on scheduling.  

4.3.3 Compose Transport Chain Service 

 The TPM service 'Compose Transport Chain' creates a set of chains containing 
TSDresponses and possibly TSDrequests.  

4.3.4 Optimize Transport 

 The optimization task is an internal task in the TPM, but interfaces should be open to allow 
this step to be performed by external optimization tools.  

 The input is a set of transport chains described as TSDresponses and relations between 
them. Optimization parameters as LSC preferences regarding price, timing, environment, 
quality of service must also be given. 

 The output is one or more set(s) of configured (regarding time, warehouse costs etc.) 
transport chain plans (TCPs) that fits the transport demand best. The number of returned 
sets is configurable meaning that either one set is returned, or a number of sets.  

 The status of each TSDresponse included in the optimized set is set to 'Selected', meaning 
that they will be further used in the configuration and booking process. The status of the 
other TSDresponses is set to 'Discarded'. This means that they are not used in the current 
planning process, but that they may be used in a later (re)planning process. 

 In the case of replanning, optimization does not need to be performed, since the chains of 
possible TSDresponses is already stored and can be fetched and used during replanning. 
An example is that one transport leg is delayed, and this will affect the next leg. Then, 
some alternatives to this TSDresponse that are already found, can be checked.  

 Each set of TSDresponses are associated with one TCP saying which TSDresponses are 
included in each chain and the sequence they appear in. The number of sets selected 
should be limited to what can be processed by a human. 

 In the beginning of the planning process, a TCP contains only TSDresponses. Later, when 
bookings are done and confirmed, TSDresponses are replaced with TEPrequests and 
TEPresponses. This means that a TCP can contain both TEPs and TSDs. When a TCP 
contains only TEPresponses, the TCP is sent to the BCM for execution together with 
monitoring information. 
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4.4 Services for Transport Plan Selection and Configuration 

4.4.1 Presentation of Transport Chain Plans (TCP) 

 This service fetches a TCP fulfilling a transport demand.  

 Input to the service is either an id for a transport demand or a session id including TCPs 
related to the actual LSC session. 

 Output from the service is one or more set(s) of TCPs that fits the transport demand. 

 For each of the legs in the transport demand, the LSC can select one TEP or a set of TEPs to 
be used for booking. 

4.4.2 Initiate TCP 

 This is a TPM internal service which takes a TCP containing a set of TSDrequests as input 
and generates a corresponding set of TEPrequests. The resulting TCP is stored in class TCP. 
The status of each TEPrequest is set to 'Initiated'. The class TEPrequest contains all 
versions of the TEPrequest sent from LSC to LSP. Each version of a TEPrequest is associated 
with maximum one version of a corresponding TEPresponse in class TEPresponse. 

4.4.3 Configure TCP 

 This service configures a TCP, meaning that the TEPrequests in the TCP are updated with 
more details before they are sent to the LSPs. Some of the elements that are updated are 
described here:  

 The information on price: The LSC can set a price that is acceptable for him to pay. This 
can be used together with offered prices to find a LSC-LSP match on a certain service 
(match making as described in [3]).  

 Timing: Details on when the LSC wants the service to be carried out. 

 Notification on single TEPs  

 The input is a TCP including one or more TEPresponses 

 The output is an updated TCP, where one or more of the TEPrequests are configured, and 
also warnings on feasibility. 

 This service makes it possible to do feasibility analysis and consequence checking2on the 
whole TCP. Examples are checking whether the timing of all TEPrequests are consistent 
(enough time to do loading, unloading etc), which effects the changes have on the total 
cost of the TCP, and the resulting ETA for the TCP. Further, this can be used by a LSC 
wanting to plan and book a set of port services to find the best alternative bookings 

                                                           
2
 This is the same as 'Simulation' in [10]. The name is changed to better reflect what it actually contains. 
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regarding costs and/or timing. This service can be used to answer questions as 'How do I 
adjust the port call to best fit available port services that I need during the port call?' 

 Changes done in one TEPrequest must be propagated to all other TEPrequests in the TCP 
for instance values set on pickup and delivery intervals. 

4.4.4 Update TCP 

 Several maintenance services on TCP must be provided and can be used for several 
reasons for instance due to replanning, cancellation of bookings, or changes of bookings. 

 Cancellation of a booking is done by removing a TEPresponse from a TCP. However, 
the TEPrequest is not deleted from the TPM storage. 

 Creation of a new TEPrequest is done by adding it to the TCP.  

 Receiving a TEPresponse is done by adding it to the TCP. 

 A service (TSD) may be added or deleted from the TCP. 

4.4.5 Add monitoring rules 

 The TPM must offer services to add monitoring rules on the TEPs, Page 75. 

4.5 Services for Transport Service Booking 

4.5.1 Send TEPrequests 

 This service sends a TEPrequest to a LSP or an information hub. This service is 
asynchronous, and does not wait for a response other than a reply saying that the 
TEPrequest has been received by the LSP. A deadline on receiving the TEPresponse is set 
up. The Finest platform handles the mapping between the TPM Storage and external 
formats. The Finest platform also ensures that preliminary bookings can be sent to the 
LSPs, meaning that the LSPs system can take part in a two phase commit (handling 
preliminary bookings, and confirmation and cancellation of bookings). Sending TEPrequest 
also includes sending cancellation of previously booked services. 

4.5.2 Receive TEPresponse 

 This service receives a TEPresponse from a LSP or an information hub. The TEPresponse is 
stored in class TEPresponse and is related to the corresponding TEPrequest. The 
TEPresponse is stored as a new version to keep track of the history.  

 When all TEPrequests in a TCP has received a TEPresponse, the status of each TEPresponse 
must be checked, and the status of the TCP must be set according to this: 
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 If the latest version of both the TEPrequest and TEPresponse for all TEPs in the TCP has 
status 'Confirmed' meaning that both the LSC and the LSP has confirmed the TEP, the 
TCP is ready for execution and TCPstatus is set to 'ReadyForExecution'. The TCP 
containing a list of confirmed TEPresponses is sent to BCM for execution. 

 However, some of the TEPrequests may not have a confirmed TEPresponse: 

 If the deadline period for receiving a TEPresponses has expired with no TEPresponse 
received, the LSC is notified about this.  

 If a TEPresponse has status not confirmed, the LSC can change the TEPrequest and 
resend it to the LSP with status confirmed, or the LSC or the TPM can select another 
service to book. 

 

Figure 15 TPM Booking 

 Figure 15 shows that the TPM must handle the service bookings of all services in a TCP 
as a whole. 

 

4.6 Services for Replanning 

 Replanning services must handle changes to a TCP.  Changes can be initiated from several 
sources: 

1) A LSC wants to update a TEP and sends a new TEPrequest related to an existing, 
confirmed TEPresponse. The DocumentStatusCode of the TEPrequest is set to 
'Updated', and a reference to the original TEPresponse that was confirmed by both 
parties is attached. 
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2) A LSP wants to change a TEPresponse for some reason, for instance due to changes in 
a schedule. Then, a TEPresponse with DocumentStatusCode like 'Updated' is sent to 
the LSC which can accept or reject the new proposal ('NotConfirmed','Confirmed'). The 
field ChangeConditions is used to say which changes are so significant that a new TEP 
is needed, and which can be handled as a status message. 

3) Changes in one TEP may lead to need for changes in another TEP (in the same TCP), 
according to dependencies described in the TCP. 

 Figure 16 shows that during replanning, the LSC can re-enter the planning process at 
several points:  

o An alternative service can be selected 

o Service search can be repeated 

o Transport Demand can be changed. 

 

Figure 16 TPM Replanning 
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5 Conclusions and Further Work 

This deliverable has presented a conceptual design of the TPM, based on initial requirements 
analysis described in D7.1 [2] and new requirements derived from the system boundary 
description of the module, requirements from the use case work performed in WP2 and work 
with the early demonstrator. 

The module is described from a Service-Oriented Architecture point of view, meaning that 
focus has been on describing the services provided and required by the module itself, while 
the use of the services in 3rd party systems has only been sketched roughly. 

The main services offered by the TPM is related to describing the transport demand, finding 
transport services matching described demands, and booking of selected transport services.  In 
addition, services for configuring the transport services, both through automatic and manual 
means, as well as use of relevant information from the other FInest modules (e.g. contracts 
from the ECM) during transport planning has been described. 

While the focus has been on refining requirements and creating a refined conceptual design, 
there has also been done some work on early technical design that has affected the conceptual 
design; central topics, like the intended use of the TSD and TEP documents, are also included in 
the deliverable. 

Refinement of the service oriented architecture will be an important part of further work 
together with describing more details on the technical architecture, especially how adaption to 
the Common Framework can be done to support all requirements to the TPM. More details on 
how the monitoring rules are to be set up on TCPs and TEPs must be defined, more details on 
the interaction with the ECM, and also more on the interaction with existing booking systems 
and logistics information hubs. Also, refinement of the TPM demonstrator, possibly including 
more work related to Generic Enablers, will be part of the upcoming task in WP7.   
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A. Provided and Requested TPM Services 

This appendix gives a preliminary description of the services provided by the TPM and the 
services that the TPM require from other modules and systems. An additional and detailed 
walk-through of the system boundary is needed to make this list exhaustive. The services 
are distinguished as follows: 

 Provided Services (External): These are services that the TPM provides to the outside. 
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 Internal Services: These are services that describes internal functionality in the TPM 

 Requested Services: These are services provided by other core modules or some other 
sources. However, they are included to describe how these are used by the TPM. 

A.1 Transport Demand Description 

1a  Describe demand:  Provided (External) service 

Submodule Transport Demand 

Users LSCs (senders, receivers, forwarders, etc.) 

Type of 

messages 

The Transport demand is mapped to TSDrequest format and stored in TPM 

Storage. 

Type of 

operation 

CRUD 

Notes: This service is used by the TPM to get the description of the transport demand to 

be further used in the planning process and transport execution plan creation. 

The transport demand contains a predefined transportation route that the LSC 

wants to use during the planning. Each leg and also other services (port 

operations, terminal operations, document handling etc) are mapped to 

TSDrequests. The service is also responsible for sending notifications to other 

actors on updates and entering of a demand. 

Input: Transport demand from LSC's system converted to TSDrequests by Finest 

platform. 

Output: Acknowledge to the LSC's system that the transport demand has been handled 

by the TPM. 

A.2 Transport service search and optimization 

2a  Get Transport Contracts:  Requested service 

Submodule Transport Search/Optimization/Selection/Configuration 

Target 

system 

ECM 

Type of 

messages 

Transport Demand expressed as a set of TSDrequests (input) 

Contract information details used to update the TSDrequests in the transport 

demand (output) 

Type of 

operation 

Search for existing contracts that fulfill the demand which contracts and which 

providers) 
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Notes: 
This service uses an ECM service to fetch contract details and to update the 
transport demand according to these details. The transport demand knows 
which legs and services to ask for. Each leg and service is expressed as a 
TSDrequest, and for each TSDrequest, a (set of) TSDresponse(s) is received from 
the ECM. The response from the ECM includes: LSP contract party, contract 
conditions (transport units, discount rules according to transported amount, 
goods types, etc.) These long-term contracts are used to prioritize the further 
search, for instance to include various contract conditions e.g. cheaper prices for 
larger amounts. Another possibility is to return only contracts matching the 
transport demand regarding cargo, amount, timing etc. 
It may also be the case that no contract details are found that fits the actual 

service search. 

The number of return contracts for a certain service is configurable by this TPM 

service. 

Input: Transport demand described as a set of TSDrequests 

Output: Acknowledge to the service user that actual contract details has been fetched 

from the ECM and that the transport demand has been updated with current 

and relevant contract details as good as possible. 

2b  Get service offers from Marketplace:  Requested service 

Submodule Transport Search/Optimization/Selection/Configuration 

Target 

system 

ECM, marketplaces for transport 

Type of 

messages 

TSDrequest and TSDresponse 

Type of 

operation 

Search a marketplace (ECM) for TSDs matching certain criteria given in the 

demand and contracts. 

Notes: This service sends a TSDrequest to a marketplace (ECM) to ask for spot contracts 

that can fulfill a certain service need. This can be done for services where we 

have not already found a valid contract for. This service is also used to specify 

the required response time for the LSP to reply within. This means that the LSP 

can handle several demands from several LSCs as a whole (important for non-

scheduled services), and also that the LSC can wait for response on the demand 

to possibly get a better offer, related to the match making capabilities described 

in [3]. This service ensures that handling of the marketplace is connected to the 

transport plan creation. The number of returned service offers is configurated in 

the TPM service.  

Input: A set of TSDrequests that fulfill the LSC's transport demand 

Output: An acknowledge sent to the caller that the TSDresponses has been sent to the 

marketplace and that responses will be received by the TPM and that the 

transport demand will be updated with responses from the marketplace. 
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2c Get service offers from Third Party LSPs:  Requested service 

Submodule Transport Search/Optimization/Selection/Configuration 

Target 

system 

LSP systems 

Type of 

messages 

TSDrequest and TSDresponse 

Type of 

operation 

Search for services on third party LSPs that are not in the Marketplace  

Notes: This service search for logistics services that are not in the ECM/Marketplace, but 

can be found in other portals. 

Input: A set of TSDrequests that fulfill the LSC's transport demand 

Output: An acknowledge sent to the caller that the TSDresponses has been sent to the 

LSP and that responses will be received by the TPM and that the transport 

demand will be updated with responses from the LSP. 

2d  Build routes:  Internal service 

Submodule Transport Search/Optimization/Selection/Configuration 

Users TPM 

Type of 

messages 

Transport demand description (internally provided by 1a), Set of TSDs 

Type of 

operation 

Construction of routes 

Notes: Build set of possible routes based on contracts and service offers received.   

Input: TSDrequests and TSDresponses in the TransportDemand 

Output: A set of chains of TSDrequests and TSDresponses in the TransportDemand with 

possible sequences 

3a  Optimization:  Provided (External) service 

Submodule Transport Search/Optimization/Selection/Configuration 

Users TPM, using output from 2b 

Type of 

messages 

Set of TSDs and TEPs. 

Type of 

operation 

Optimizing which of the transport services to use. 

Notes: This TPM service selects a set of TSDs that will best fit the transport demand 

based on optimization criteria (price, time, environmental, quality of service) and 

the other requirements given by the user in the transport demand. Contract data 

and details from marketplace services are added when appropriate. The TPM 

should be designed so that this service can be replaced with 3rd party 

optimization tools. 

Input: Transport demand including LSC preferences regarding price, timing, 
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environment, and requested transport services. Some of the requested transport 

services are possibly updated with contract information, some others are 

possibly updated with offers from the spot market. Some of the service requests 

may not be modified by contracts or marketplace searching, but are left as they 

were added by the user in the transport demand. 

The current statuses of each of the requested transport services are given. This is 

especially important for replanning actions since we then need to know which of 

the transport services are completed, and which have failed, and how/why they 

have failed. 

Optimization is done after the LSC has selected a certain route in the transport 

demand, meaning that the optimization is not a network optimization task, 

rather optimization on (the configuration of) a set of legs. 

Output: 
For each of the requested transport services, the best (set of) service offers are 
selected. Whether only one or a set of services is selected for each service 
request, is configured in the TPM. The output is given as a set of TEPrequests 
that is further used in the booking process. This information is stored as a TCP – 
Transport Chain Plan. The number of returned sets is configurable. The proposed 
solution is stored in TPM storage.   

A.3 Transport Service Selection and Configuration 

4a  Select TEPs: Provided (External) service 

Submodule Transport Search/Optimization/Selection/Configuration 

Users LSC 

Type of 

messages 

TEP, TCP 

Type of 

operation 

Update TPM storage 

Notes: This TPM service selects one or more service requests (TEPrequests) for each of 
the service demands, making it a complete transport chain definition. For each 
service demand, it is possible to select just one of the services offered by a LSP. 
In other cases, several offered services can be selected, leaving it to the TPM 
booking service to book one of them. This may increase the probability of 
success in the booking phase. The selected services will be used as the input to 
the booking process. 

Input: One TCP including one or more TEPrequests. 

Output: Updated TCP, where one or more of the TEPrequests are selected to be further 

used for configuration and booking. 

4b  Configure TCP: Provided (External) service 
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Submodule Transport Search/Optimization/Selection/Configuration 

Users LSC 

Type of 

messages 

TEP, TCP 

Type of 

operation 

Update TPM storage 

Notes: This TPM service sets the following information on the TEPrequest before the 
TEPrequest is sent to the LSP for negotiation: The information on cost, timing 
(example: arrival earlier,) and other effects of the configuration is, if possible, 
updated on the entire proposed transport chain as the information is changed.  
Configuration includes setting up notifications on events. This TPM service can 
work on one or more TEPs and can be used each time a LSC has to respond to a 
TEPresponse from a LSP. 
The changes done in one TEP is propagated to other TEPs in the TCP, meaning 
that consequences of changes done to one TEP are reflected to all other TEPs in 
the TCP. This is done to be able to give feedback to the user of the feasibility of 
the configuration. 
The configuration of bookings of non-scheduled services is more flexible than of 
scheduled services. 

Input: One TCP including one or more TEPrequests. 

Output: Updated TCP, where one or more of the TEPrequests are configured, and 

warnings on feasibility. 

4c  Add monitoring rules on TEP:  Provided (External) service 

Submodule Transport Search/Optimization/Selection/Configuration 

Users LSC 

Type of 

messages 

Monitoring requests related to TEP. 

Type of 

operation 

Adds monitoring requests to the transport demand. 

Notes: 
This TPM service is used by a LSC to add requested monitoring rules to a 
TEPrequest. The LSP will have to respond to the monitoring rules, saying whether 
they can provide it or not. The monitoring rules are sent to the BCM for use 
during execution together with the TEPs that are ready for execution. 
The monitoring rules can be set up to include events on specific time intervals, 
on specific waypoints, and also on special conditions, for instance, ETA, position 
differs from expected, amount of cargo differs, TEP status changed to a certain 
state (not confirmed, confirmed, updated, cancelled, completed). 
Monitoring rules are set up for both deviations (on time and cargo), on planned 
events during the transport plan execution (loading, unloading, waypoint, 
departure, arrival etc), and also on changes in a transport chain plan (TCP) due to 
replanning (changes and cancellations of TEPs). 

Input: A TEP 
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Output: A TEP with the updated monitoring information 

4d  Add monitoring rules for actor:  Provided (External) service 

Submodule Transport Search/Optimization/Selection/Configuration 

Users LSC or LSP 

Type of 

messages 

Monitoring requests related to an actor, for instance a LSC or LSP 

Type of 

operation 

Adds default monitoring rules on actors 

Notes: This TPM service is used by a LSC or LSP to set up default monitoring rules that 
are applied for all plans involving the actor. The monitoring rules can be set up to 
include events on specific time intervals, on specific waypoints, and also on 
special conditions, for instance, ETA, position differs from expected, amount of 
cargo differs, TEP status changed to a certain state (not confirmed, confirmed, 
updated, cancelled, completed).  
A LSP may also use this functionality for adding requests for monitoring and 
agents.  As an example, it might be useful to get the ETA for the previous leg in a 
transport chain in order to better set up the LSPs own transport, thus the LSP 
may want to set up monitoring on other LSP's transports. This can be requested 
as default rules set up by each LSP. 
For each event and notification, the following should be specified: 
1) Timing: The notification must set the date/time when the event/notification 

is to be sent. Example: A carrier wants a notice each time a truck is expected 
to a port or terminal. They want the notification x hours before the expected 
event e.g. ETA. It should be possible to define events that can occur at a fixed 
time, or at certain intervals. Example: sending a noon report each day, or 
reporting the position every other day. It should be possible to set up events 
at certain waypoints, etc. 

2) For each event/notification, a list of actors should be notified, including 
sending a notification to the TPM. 

3) For each event/notification, a list of actions should be set up, for instance: 
send notification to a given system, send email, send SMS. Each action 
should have an address to identify the receiver. 

Input: A user identification 

Output: Acknowledge to the user that the monitoring has been set up. 

4e  Add services:  Provided (External) service 

Submodule Transport Search/Optimization/Selection/Configuration 

Users LSC 

Type of 

messages 

TSD, TEP, TCP 

Type of 

operation 

Add logistics services to a TCP. 

Notes: This TPM service adds a logistics service to a TCP, for instance carrier services, 
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cargo and customs agent services, document handling, warehousing, etc. This is 

needed since some additional logistics services may be requested, and they can 

be added only after the actual services are selected, not as part of the transport 

demand definition. This service helps the user to select a logistics service. The 

user either finds a service by sending a TSDrequest to a LSP and by receiving a 

TSDresponse, or by setting up the TEPrequest directly (if the LSC already knows 

which service to select). The TCP is updated with the new service. If the service is 

specified by a TSD, this is converted to a TEPrequest first. 

Input: TCP to be updated and requested services (TSD, TEP) 

Output: Updated TCP. 

4f  Remove services:  Provided (External) service 

Submodule Transport Search/Optimization/Selection/Configuration 

Users LSC 

Type of 

messages 

TSD, TEP, TCP 

Type of 

operation 

Remove logistics services from a TCP  

Notes: This TPM service removes a logistics service from a TCP, for instance cargo and 

customs agent services, document handling, warehousing etc.  

Input: TCP to be updated and services to delete (TSD, TEP) 

Output: Updated TCP. 

A.4 Transport Service Booking 

5a  Book TCP: Provided (External) service 

Submodule Transport Booking 

Users LSC 

Type of 

messages 

TEPrequest, TEPresponse 

Type of 

operation 

 Perform negotiation between LSCs and LSPs to create a TCP consisting of 

confirmed TEPs. The TPM must handle multiple responses received from the 

LSP's booking systems, to say whether all or only some of the bookings involved 

in the TCP are OK. 

Notes: This TPM service handles the booking of each service contained in a TCP as 
described in 5b Book service. Each of the TEPrequests is sent to the appropriate 
booking system (backend system). All resulting TEPresponses are stored in the 
TPM Storage. 
Responses from the LSPs' booking systems are handled as follows: 
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 Confirmed TEPresponses: These are stored in the TCP. If a contract exists 
that regulates the relation between the LSC and LSP, the booking process is 
finished, and the LSC does not need to do any other actions. If a contract 
does not exists, the LSC must send a TEPrequest with status confirmed if the 
booking is OK from the LSC's perspective, otherwise, the LSC sends a 
TEPrequest with status not confirmed with some new proposals. 

 Not confirmed TEPresponses: These are stored in the TCP. If the booking is 
not accepted by the LSP, the LSP can send a TEPresponse containing a new 
proposal to the LSC; or an alternative service is sent for booking, but only if 
this is specified as an option by the LSC. If only one service is specified, the 
LSC is notified that the booking is not OK, possibly together with the new 
proposal from the LSP. Then, the LSC will be given the possibility to do 
replanning, either by selecting another service, by searching for new 
services, or by changing the transport demand. 

If all services in the TCP have confirmed bookings before a defined deadline, the 
TCP is set to confirmed, and can be sent to BCM for execution. 
If at least one of the services in the TCP contains a booking that is not confirmed 
at the deadline, the TCP is not ready for booking, and the LSC is notified on this. 

Input: TCP ready for booking, containing TEPrequests 

Output: TCP which contains confirmed TEPs or a notification to the user saying the 

booking of all services could not be completed. 

5b  Book service: Requested service 

Submodule Transport Booking 

Target 

system 

LSP system, booking portal 

Type of 

messages 

TEPrequest, TEPresponse 

Type of 

operation 

 Perform booking of one service using TEPrequest and TEPresponse 

Notes: This TPM service handles the booking of one service from a single TCP. The 
TEPrequest is sent to the appropriate booking system (backend system). All 
resulting TEPresponses are handled as described in 5a Book TCP. 

Input: A TEPrequest ready for booking. 

Output: A TEPresponse. 

5c  Cancel Booking of TEP and TCP: External/requested service 

Submodule Transport Booking 

Users LSC 

Target 

system 

LSP system or booking hub (logistics information hub) 

Type of 

messages 

TEPrequest, TEPresponse 

Type of Cancel booking of TEP and TCP 
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operation 

Notes: This TPM service cancels the booking of services contained in a TCP or single 
TEPs. Handling of cancellations is done similarly to booking, see 5a and 5b. 

Input:  TCP or TEPs that shall be cancelled 

Output: Confirmation of successful cancellation. 

A.5 TSD, TEP and TCP Maintenance 

6a  View Transport Plan External service: Provided (External) service 

Submodule TSD, TEP and TCP Maintenance 

Users LSCs, 3rd party software 

Type of 

messages 

TSD, TEP 

Type of 

operation 

Read TPM Storage data 

Notes: This TPM service fetches details on one or more transport plans, TCPs. The TCP 
may contain some TSDrequest (part of a demand that is not further planned), 
TSDresponses (service offers received from LSPs), TEPrequests (service requests 
that is sent to booking by LSCs during the booking process), and TEPresponses 
(service responses sent by the LSPs during the booking process). 3rd party 
software can use this TPM function to show information in a "low price calendar" 
by presenting plans for every day in a time period. The 3rd party software can use 
slide bars to propose new times: New searches can be done to the ECM when 
the LSC has proposed a new time interval/schedule. Then, the ECM will check the 
contract and may possibly come up with a different price, for instance if the 
contracts say that booking more in advance is cheaper. 

Input: One of the following: 

 Id for a "Planning Description", including a set of TCPs  

 Transport demand id, or  

 Session id: including TCPs related to the actual session 

 User id to return plans owned by the actual user. 
Output: One or more set(s) of  TCPs 

6b  Import transport plan: Provided (External) service 

Submodule TSD, TEP and TCP Maintenance 

Users LSC, TPM 

Type of 

messages 

TCP, TEP 

Type of 

operation 

Import transport chain plan or transport execution plan to the module, e.g. plans 

created or configured by third party transport planning tools. 

Notes: This TPM service makes it possible to configure the TPM to use a 3rd party 
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transport planning tool instead of the built in functionality of the TPM. Existing 
Transport plans from other tools are converted to the format used by the TPM, 
stored in the TPM storage, and sent to the BCM for execution, and to the ECM 
for information.  

Input: A created transport plan covering parts of or a whole door-to-door transport. 

Output: Notification to the user that the transport plan is received and will be handled by 

the TPM. 

6c  Export transport plan: Provided (External) service 

Submodule TSD, TEP and TCP Maintenance 

Users LSC, TPM 

Type of 

messages 

TCP, TEP 

Type of 

operation 

Export transport chain plan or transport execution plan from the module for use 

with third-party tools. 

Notes: This TPM service makes it possible to configure the TPM to use a 3rd party 

transport planning tool instead of the built in functionality of the TPM. Existing 

Transport plans from other tools are converted to the format used by the TPM, 

stored in the TPM storage, and sent to the BCM for execution, and to the ECM 

for information.  

The service may also be used when creating transport documents based on the 

information in the transport execution plans. 

Input: Reference to a transport chain plan or a transport execution plan 

Output: The transport chain or execution plan that was referred to. This can for instance 

be used by a LSC or LSP as the basis when creating transport documents in their 

own systems. 

 

A.6 Replanning 

7a  Handle Replanning Trigger: Provided (External) service 

Submodule Replanning 

Users LSC, TPM 

Type of 

messages 

TCP 

Type of 

operation 

Start replanning  

Notes: This TPM service starts replanning based on a replanning trigger and a TCP, or 
based on a failed booking. Notifications are sent to affected LSPs and LSCs, and 
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replanning is started according to the configuration, for instance where to start 
replanning (try to book a new service already configured, start a new service 
search, or update transport demand), or start collaboration tools. The 
configuration also decides whether service bookings are automatically cancelled, 
or whether only notifications to LSCs and LSPs are sent. 

Input: Replanning trigger from the BCM, or failed booking from TPM, together with TCP 
that has to be replanned (included updated statuses).  

Output: Notification to LSPs and LSCs. 

7b  Receive Replanning Trigger: Internal service 

Submodule Replanning 

Users TPM, BCM, LSP 

Type of 

messages 

TCP and replanning trigger 

Type of 

operation 

Receive replanning trigger 

Notes: This TPM service receives a replanning trigger from the BCM, or from a LSC that 
wants to start replanning for some reason, or from the Transport Booking 
submodule in TPM. A TCP is sent together with the trigger. The TPM service 
'Handle Replanning Trigger' is started. 

Input: Replanning trigger and related TCP 

Output: Notification that replanning will be started according to the notification 

7c  Updating TCP: Internal service 

Submodule Replanning 

Users TPM, BCM, LSP 

Type of 

messages 

TCP,TEP,TSD 

Type of 

operation 

Updating a TCP. 

Notes: This TPM Service updates a TCP based on knowledge of which TSDs and TEPs are 
to be cancelled and removed, and which are to be added to the TCP. LSCs and 
LSPs participating in the TSDs and TEPs that are cancelled or added will be 
notified. 

Input: TCP, TEP, TSD 

Output: Updated TCP and notification to LSCs and LSPs 
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B. Transport Planning Demonstrator Details 

B.1 General Information 

As the demonstrator case, Arcelik's import logistics was used, with an example of importing 
white goods parts from South Korea to Turkey.  This case includes many of the basic planning 
routines, in addition to communication and cooperation with service providers, suppliers and 
other actors. 

The communication with the different actors are today mainly by e-mail, fax and telephone.  In 
addition, Arcelik uses an in-house logistics portal. 

 

General Information 

Element Description 

Title Demonstrator 4 

As-is scenario Use Case 3 is concerned with the logistics operations of Arcelik.  Demonstrator 4 

looks at the planning of a transport for import of parts to Turkey.   

The case has the following stages:   

1. A material supplier in Korea ("supplier") consolidates several items that is 

ordered by Arcelik and that has approximately the same delivery time and 

destination.  The items may come from different purchase orders, but does 

not need to fulfil entire orders.  The items are used to create a suggested 

shipment.  The information on the shipment is sent to Arcelik's logistics 

department in xls format by email.  The shipment has to be approved by 

Arcelik.   

2. Arcelik's logistics department starts planning the transport.  Priority is given 

to logistics providers that Arcelik has long-term contracts with, but there 

may also be necessary to use spot market contracts.  The planning involves 

contact with the providers by phone and email. 

3. The information from the providers is used to create a transport chain; 

overview of the alternatives is formed using e.g. excel files, and the best 

option is selected manually. 

4. Booking is done via the logistics portal of Arcelik. The information regarding 

the selected service provider (name of the provider etc.) is selected from a 

predefined list.  Schedule details (voyage etc.) are written manually to the 

portal. Packing details like dimensions, weight, and package quantity are 
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written manually to the portal. The logistics portal does not contain price 

information. 

5. The transport plan execution is visible using a predefined list of status 

master data, with status updated by the logistics service providers; however 

most of the time updates are not real-time.  

Addressed main 

challenge 

The demonstrator shows how the information flow between the actors can be 

simplified in demand description, transport plan creation and service booking.   

To-be scenario  The demonstrated to-be scenario is:  

1. The supplier starts describing the shipment.  This is done similarly to step 1 

in the as-Is scenario, and may use the same tools.  The suggested shipment 

is sent to the FInest transport demand description. This triggers a 

notification to Arcelik, and corrections to the shipment and transport plans 

are done by Arcelik by updating the demand descriptions.  If the supplier 

needs to change something (or approve changes done by Arcelik), the 

system will send him a notification. 

2. The planning may start when the demand description is ready for this, for a 

well-defined description, this may be done by a click of a button.  The 

planning consist of several stages that are automated: 

a. The planning system starts by fetching Arcelik's long-term contracts 

from the ECM.  This is used both for prioritizing the search for 

transport services, and for modifying the terms in the transport 

service descriptions. 

b. The planning system then fetches information from the parties 

with long-term contracts, and starts building a network of transport 

chains from this. 

c. If the network cannot be completed by parties having long-term 

contracts with Arcelik, the system will search for spot market 

contracts.  The service requests for these are added to the 

transport chain network. 

d. An optimization function reduces the network to a set of "best fit" 

transport chains, and configures these chains to a "best possible" 

configuration (with regards to timing, cost, quality of services etc.) 

3. The resulting transport chains are presented to the planner. The planner 

may now select and configure plans, including: 

a. Selecting the preferred transport chain and preferred providers for 
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each leg of the chain.  Several choices may be made; this is useful 

both for the cases when one provider is unable to carry the entire 

demand, and may also be used by an automated booking process 

to automatically try alternatives if a booking fails. 

b. Configuring the transports.  This may include changing the timing, 

suggestions to new pricing, adding monitoring requests etc. 

c. Adding new services (i.e. services not included in the automatic 

transport plan).  This may include agent services (customs etc) 

d. Enter collaboration with providers.  This may be useful for getting 

approval to transport configurations before booking, and making 

sure that the described service found by the system is valid (i.e. 

bookable) 

4. When the transport plan is finished, the system tries to book the services in 

the plan.  For a Future Internet system, it is assumed that the booking can 

be done online using services accessible by the TPM.  The system should 

however also have functionality to handle "old fashioned, manual" booking. 

5. At any time, the planner has the possibility to view transport plans at any 

stage of planning (e.g. during planning, during booking of plan, during 

execution of plan), including statuses, warnings and deviations.  

Demonstrator 

approach 

The demonstrator in general shows what "3
rd

 party systems" to FInest services 

could look like.  It should be noted that the many important services of the TPM 

is not "directly visible" to the users, e.g. service searches and optimization.  

These are shown as "progress bars". 

Primary involved 

module 
TPM 

Other involved 

modules 

ECM (contract fetching, service search) 

EPM (setting up monitoring) 

BCM (status on executed plans) 

Lead MARINTEK 

Involved partners MARINTEK, Arcelik 
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B.2 Detailed Description 

Figure 17 shows the flow of operation for creating a transport plan as illustrated in the 
demonstrator. Note that not every aspects of this is implemented . 

Detailed Information 

Element Description 

Demonstrato

r 

title 

Demonstrator 4 

Screen name Setting up the demand 

Screenshot 

 

Screen 1-1:  Supplier sets up the shipment, stores it in FInest and sends a notification to 

the customer. 
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Screen 1-2:  The customer fetches the demand from FInest, and adds it to the demands 

that should be planned. 

 

Screen 1-3:  The customer may pick several demands to plan in the same session.  This 

may be useful if the demands have similar origin and destination. 

Screen 

purpose 

The screens show how the demand description may be done, with both supplier and 

customer adding information to the plan description. 

Screen 1-3 also shows that several transport demands can be used in a single planning 

session. 
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Detailed 

description 

Setting up the transport demand may be something done in several steps, and by 

several parties; in the example, the supplier sets up the shipment description, the 

customer/planner adds extra information and may have several shipments from 

different providers in the same plans. 

In the demonstrator, the supplier part is made "simple" (e.g. the demonstrator itself 

does not give many options; it is assumed that this part is a specialized third-party 

system that functions as a client to FInest), and the only interaction with FInest 

components is the storing of the shipment description.   

The planner (customer) part of the demonstrator has more functionality, and also 

demonstrates how a "manual input" client to the demand description may function.  It 

is however also believed that for larger companies (like Arcelik), third-party systems 

that can be set up as clients to FInest components will be used. 

The demonstrator client has functionality for describing the goods, the source and 

destination points, timing and optimization criteria, all which will be used by the TPM. 

It also shows the possibility to put several demands in the same plan, this may be useful 

when pickup, delivery, and timing for several demands are similar.   

It also has an option for "putting the demand on the market"; by doing this, the demand 

is visible for LSPs that want to find transport demands matching their services. 

The actual planning is also started with a button. 

Screen name Selecting and configuring transport 

Screenshot 

 

Screen 2-1:  Output from the transport search and optimizer:  A suggested route with 

service providers for each leg on the route.  The planner may get information on and 
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select services, and start collaboration with service providers. 

 

Screen 2-2:  Details on a single transport service.   

 Screen 2-3:  Setting up monitoring requests 
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Screen 2-4:  Adding agent services 

Screen 

purpose 

The screens show how the transport chain suggestions from the transport service 

search and optimization can be further configured, including selection of route and 

providers, monitoring information and agent services. 

Detailed 

description 

The output from the optimizer will be one or more transport chains fulfilling the 

demand. The screens show an example on how the plans can be presented. 

In addition to selecting the actual plan and the providers, the planner may also 

configure the transports (e.g. change timing, pricing etc.), and may also enter 

collaboration with providers using e.g. teleconferencing tools. 

When the plan is "finished", the planner may book the selected services with the click of 

a button. 

Screen name Booking 
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Screenshot 

 

Screen 3-1:  Summary of plan to be booked, and status on booking 

Screen 

purpose 

The screen shows how an automated booking system may look like from the client side. 

Detailed 

description 

The screen shows a summary of the transport to be booked, with cargo, route, agent 

info and monitoring requests. 

The "Messages" screen shows how an automatic booking system can handle failed 

bookings, i.e. if several alternatives are selected, the system can automatically go to the 

next alternative in the list.  Note that this part is optional, e.g. if the planner does not 

want the automatic retry, the booking status will show that there are problems with the 

booking, and the planner has select another transport manually. 
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Figure 17 Example of Flow in Planning Demonstrator 

C. Use Case Challenges and Suggested Solutions 

This appendix lists the challenges, root causes and suggested solutions identified in WP2, and 

relates them to the work on the TPM. 



FP7-201 
 

 

 

 

©D7.1Requirements analysis and selection of technology baseline for transport planning component V1 

 Page 91 of 108 
 

 

C.1 Challenges and Their Root Causes 

This section summarizes the challenges and root causes identified in WP2 and relate them to 

the TPM and other Future Internet technologies. 

The relations are classified as following: 

 TPM base functionality:  These are requirements that are considered part of the basic 

description of a transport planning module. 

 TPM requirement:  These are requirements that can be used in the TPM design.  In the 

description, they will be prioritized using must/should/could have. 

 Client:  These are functions that typically will be part of a client system (3rd party 

system) to the TPM (and/or other FI modules). 

 Generic:  These are functions that are believed to be addressed by using generic 

Future Internet functionality or the FInest platform. 

 Possible future:  These are functions that may be a part of the possible future, but that 

the module should not rely on.  This may include possible solutions to problems that 

are e.g. legal in nature. 

 Other FInest module:  These are requirements that are mainly addressed in other 

FInest modules, but that also affect the TPM. 

TPM Base Functionality and TPM requirements are shown in blue. The other comments not 

directly related to the TPM are added for completeness. 

C.1.1 Use Case 1 

The table below shows how the TPM work assumes that TPM, the FInest project, and Future 

Internet will address the challenges related to the fish transport use case (use case 1).  

Challenge Relation to TPM Solved outside TPM 

Late booking cancellation 

Reservation of 
capacity 

TPM base functionality: 

The TPM will use the latest updated 
information on capacity on the 
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Challenge Relation to TPM Solved outside TPM 

carriers in the plans, and will thus help 
increase the visibility of capacity. 

TPM requirement: 

The TPM should facilitate better 
routines for booking of capacity and 
confirmation of booking.  

Manual flow of 
information 

 Generic: 

FInest and Future Internet 
technologies will automate much 
of the information flow between 
the actors.  

License and 
document 
problems 

 Possible future: 

e-Customs and e-Documents may 
be more common in the future, 
and the processes for getting 
necessary licenses may be more 
transparent. 

Other described 
root causes 

 Generic: 

While several of the described root 
causes cannot be directly hindered 
by Future Internet technology, the 
negative effects on the 
transporters can be made smaller 
with automated (and faster) 
information flow. 

Terminal planning 

Manual data 
registration 

 Client: 

The interfaces to FInest 
components must be open and 
well-documented, making it 
possible to hook up existing 
systems (e.g. ERP) as clients to the 
FInest services. 

Late/Multiple 
changes in 

TPM base functionality: 

Booking updates done through the 
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Challenge Relation to TPM Solved outside TPM 

booking TPM shall automatically result in 
notification (updates in client systems 
e.g. loading list) to the relevant 
parties. 

Automatic information flow will lower 
the workload for processing multiple 
changes, and may reduce the problem 
with late changes. 

License export 
not ready 

 See description on e-Customs and 
e-Documents in "license and 
document problems" above. 

Other described 
root causes: 

 Generic/Event processing: 

Several of the described root 
causes cannot be directly hindered 
by Future Internet technology, but 
early warnings, automatic updates 
to ETA and better information flow 
may reduce the negative effects. 

Resource Coordination 

Low awareness 
about sea 
transport 

TPM base functionality: 

When the TPM is used for planning, all 
transport fitting the demand and 
preferences of the client will be used.  
This may result in sea transport 
entering plans even if the client 
originally had not considered this 
possibility. 

Generic: 

A Future Internet platform for 
transport may increase the 
visibility of sea transport. 

  

Incomplete 
overview of 
port and 
terminal 
services 

Booking of 
services not 

The TPM must be able to use service 
descriptions from such platforms in 
the planning, and must be able to 
book services through the platform. 

Generic: 

Internet platforms describing a 
more complete view of ports and 
terminals and the services offered 
may be more common in the 
future.  Such platforms may also 
offer booking functionality. 
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Challenge Relation to TPM Solved outside TPM 

user friendly 

 
  

Port and 
terminal 
receive late or 
no updates to 
booking 

Deviations in 
booking 

TPM base functionality: 

The TPM facilitates effective 
replanning. Updates to plan and 
demand descriptions will result in 
notification to relevant parties. 

Generic/Event processing: 

Event processing may give early 
warnings and updates, reducing 
the effect of deviations. 

Internet platforms, e.g. "Single 
Window for maritime reporting" 
may make the reporting 
procedures simpler. 

   

Resource 
unavailability 

No 
synchronization 
of resources 

 Generic: 

Internet platforms facilitating 
cross-company resource 
management may ease some of 
these problems. 

C.1.2 Use Case 2 

The table below shows how the TPM work assume that TPM, other FInest technology and 

other Future Internet technology will address the challenges in Use Case 2. 

Challenge Relation to TPM Solved outside TPM 

Order management 

All described 
root causes 

TPM base functionality: 

During the planning stage, updates to 
the cargo description will be stored in 
the system and be a part of the actually 
booked transport. 

The system shall facilitate replanning 
when deviation to cargo description or 
schedule cannot be handled by current 
plans. 

Event monitoring/Generic: 

Deviations to cargo that occurs/are 
detected after execution starts 
should trigger an event.  The 
handling of the event may include 
reporting the deviation to all 
relevant actors. 
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Challenge Relation to TPM Solved outside TPM 

  

Better information availability for local authorities ahead of shipment 

All described 
root causes 

 Generic/Client/Possible future: 

Tools that help generating correct 
documents or check document 
correctness may be provided by 
other actors (e.g. Customs 
agencies). e-Customs may be more 
widespread in the future, allowing 
electronic customs documents and 
reducing problems with paper 
copies.   

The FInest components should be 
able to provide the necessary data 
for generation of both hard copy 
and electronic customs 
documents. 

Monitoring & Visibility of shipments 

All described 
root causes 

 Event monitoring/Generic: 

Higher information correctness 
and availability can be achieved by 
reducing manual input of the data 
(e.g. use information already in the 
system, use of automatic 
information generation) and the 
"always online" nature of the 
Internet. 

Openly defined Internet services 
for tracking and tracing will make 
it fairly simple to "hook up" 
existing tracking systems to a 
common service. 

Deviation Management 

Different 
information 

TPM base functionality/Generic: 

Standardized open interfaces in the 
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Challenge Relation to TPM Solved outside TPM 

sources FInest modules will make it possible to 
use different third-party system as 
clients for the FInest functionality.  
Orchestration of information in FInest 
may be used to couple data, e.g. a 
transport plan and booking with the 
corresponding execution of the 
transport. 

The information generated in the 
planning component (i.e. demand 
description and transport plans) will be 
communicated to the relevant modules 
and actors. 

Other 
described root 
causes 

TPM base functionality: 

The TPM shall facilitate effective 
replanning. 

Event monitoring: 

The event monitoring may allow 
"early warnings" for deviations 
that cause a need for replanning 

  

C.1.3 Use Case 3 

The table below shows the TPM's relation to the challenges identified in Use Case 3 and the 

related requirements.  

Challenge Relation to TPM Solved outside TPM 

Cargo/shipment tracking 

Frequent 
updates 

TPM base functionality: 

During the planning stage, updates to 
the transport service description or 
demand description will result in the 
system doing necessary changes in the 
plan. 

For changes in the execution phase, 
the system may be used for any 
necessary replanning. 
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Challenge Relation to TPM Solved outside TPM 

Other root 
causes 

 Generic: 

A large part of this challenge and 
the described root causes have 
solutions central to the 
functionality of the FInest platform 
and Future Internet in general, e.g. 
better information exchange, 
reducing the need for manual 
input, automation of information 
updates etc. 

Data exchange 

Manual process 
of 
generating/coll
ecting 
documents. 

Human errors 

TPM Requirement: 

The system must have functionality to 
provide data for generation of 
necessary documents related to the 
transport description, like customs 
documents, air waybills, bills of lading.   

Generic/Client: 

A client that generates the most 
common T&L documents from 
FInest data should be provided.  
This may include both paper 
copies (if necessary) and e-
documents.  Tools for 
providing/setting up required data 
for documents with specific 
requirements (e.g. customs 
documents) should also be 
provided client-side.   

 

 Services that checks compliancy of 
e.g. customs documents could be 
provided. 

Generic FI technology may reduce 
processing times and increase 
information flow. 

No system 
integration 

TPM base functionality: 

The system provides open, well 
documented interfaces, making it easy 
to connect to the services that are 
provided. Adapters that may be used 
to communicate in other formats (e.g. 
legacy systems) than the ones 
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Challenge Relation to TPM Solved outside TPM 

provided are necessary. 

Legal 
restrictions 

 Generic/Client/Possible future: 

Tools that help generating correct 
documents or check document 
correctness may be provided by 
other actors (e.g. Customs 
agencies). e-Customs may be more 
widespread in the future, allowing 
electronic customs documents.   

The FInest components should be 
able to provide the necessary data 
for generation of both hard copy 
and electronic customs 
documents. 

Transport order creation 

Manual data 
collection 

TPM base functionality: 

One of the purposes of the TPM is to 
automate data collection for transport 
orders.  

 

Data comes 
with time 
delays 

TPM base functionality: 

The collection of data from online 
systems will reduce the "opening hour 
/ holiday" problem. 

 

Frequent 
updates 

 Common with "Cargo/shipment 
tracking" 

Manual process 
of spot buying 

TPM base functionality: 

The TPM supports creating plans 
containing transports from the spot 
market.  The search for transport 
service descriptions, as well as 
booking of transport of spot market is 
supported. 

 

Other root 
causes 

 E-contracting: 

Several of the root causes may be 
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Challenge Relation to TPM Solved outside TPM 

addressed in the e-contracting 
module. The TPM must be able to 
access relevant transport contracts 
from the ECM during planning. 

Deviation management 

Manual 
processing for 
replanning 

TPM base functionality: 

The TPM facilitates replanning. 

 

Other root 
causes 

 Event monitoring: 

Several of the root causes may be 
addressed in the event monitoring 
module.  

Loading and unloading scheduling 

Delays in 
process 

TPM base functionality: 

The TPM also facilitates planning of 
transport-related operations (e.g. 
terminal operations, document 
handling).  This planning will be similar 
to other transport planning, and have 
many of the same benefits, like latest 
updated view on capacities and 
availabilities of providers. 

 

Lack of real-
time visibility: 

 Generic: 

It is envisioned that Future 
Internet possibilities will be used 
to increase the visibility of 
transport-related processes. 

C.2 Suggested solutions From the Use Case Work 

The use case studies also drew up some ideas for future ICT solutions that could be supported 

by Future Internet technologies.  Most of the solutions, as viewed from the transport industry 

partners, will be clients to FInest modules and other Future Internet technology, but may give 

extra requirements to the TPM.  The tables below summarize the suggested solutions from the 



FP7-201 
 

 

 

 

©D7.1Requirements analysis and selection of technology baseline for transport planning component V1 

 Page 100 of 108 
 

 

use cases, and comments on how these are connected to the work on the TPM (marked in 

blue). 

Online Marketplace: 

• Collect and display transport needs  and transport services offer 

The description of the TPM says that it will use these kinds of marketplaces for buying and 
selling transport services to get transport service descriptions. 

The "demand description" part of the TPM should also have options to put the demand on 
such marketplaces. 

 

Booking Manager: 

• Register booking according to status (reservation / confirmed booking) 

• Impossible to register several identical bookings 

• Register cancellations and update of booking list 

• Simultaneous warning of all actors (forwarder, shipping agents, terminals) 

Early-warning: 

Signalizing any cancellation of booking 

• Booking manager (carrier-shipper) with more binding booking 

The "booking" part of the TPM will include some of this functionality. 

As the actual booking is done through services that the TPM uses, support for some of the 
functionality should be on the booking system's side. 

 

A "booking  portal" enabling: 

- Captain or ship agent to register all information related to port call in a same place, both 
legal and commercial information.  

- Access to all existing  registration systems (SSN),  

- Send booking request and automatic updates to the concerned suppliers/stakeholders,  

- The port/terminal service suppliers to confirm booking directly in the platform.  

- Access to real-time information about resource availabilities so that the booking can be as 
accurate as possible. 

- Prepares a resource plan centralising all resources booked, and showing real time status 
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of resource booking. 

A "booking  portal" that allows for:  

- direct updates in plan, 

- Automatic reception of  deviation messages (directly from AIS system, or other local 
system etc.) 

- Distribution of warning messages, so that all concerned stakeholders receive notification 
about updated information at same time and from same source. 

A "booking portal" that: 

- Indicates the real-time information about resource availabilities so that the booking can 
be as accurate and immediate as possible. 

- Coordinate the bookings and sends the booking request automatically to the suppliers; 
and register confirmations.  

- Prepares a resource plan centralising all resources booked, and showing real time status 
of resource booking. 

A "resource coordination" portal : 

- Collecting / with access to all information about service suppliers, by destination 

- Access to real-time information 

- Enable automatic sending of booking requests to suppliers 

- Enable booking confirmation through the portal (less dependency on back-end systems)  

- Able to prepare resource plan based on any booking criteria and constrains. 

- Provide information to suppliers about all port calls and related resources requested / 
booked. 

Planning and booking of port and terminal services could potentially be done through the 
TPM.  While the current description of the TPM focuses on planning and booking of transport 
chains, it will also be possible using the same functionality to plan and book other transport-
related (e.g. terminal) services. 

Using the TPM in this way will have the same benefits (e.g. to notifications on updates etc.) as 
using it for transport chain planning. 

If TPM is used, then the resource planning parts may be a client system on the service 
providers' side.  If the information on resource availability is available, the TPM shall use the 
information in the planning. 

 

Match maker  
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• Integration with external market places 

• Identify available capacity short time before departure 

• Identify pending transport needs 

• Suggest best match 

• Send offer to shipper on behalf of carrier (both replacement bookings and rebooking of 
cancelled shipment) 

• Match maker (carrier-shipper) enabling last minute booking of available cargo at terminal 

The main functionality of the TPM is to work as a "match maker" seen from the LSC's side.   

It is not unreasonable to imagine the same functionality being on the LPS's side, i.e. instead of 
finding services matching the demand, the system finds demands matching the service. 

 

Port traffic information platform: 

• Combining all information and real-time data related to port call and maritime traffic 

• Provide up-to-date info on planned port calls 

• Sends automatic warnings in case of changes in ETA/ETD (event characteristics to be 
defined by receiver of warning) 

A "information centre" for the entire maritime transport community, combining: 

- up-to-date information on any TSD 

- Simulation tools (as a support for TEP) 

The FInest modules would be natural data providers and consumers of information and 
services offered and needed by this kind of platforms. 

Availability of up-to-date service descriptions is central to the TPM, and tools for simulating 
effects of configurations of execution plans will be useful for closely coupled plans. 

 

• A collaboration platform that delivers in real time information to all parties in the supply 
chain, when a deviation occurs in the process from booking to the actual shipment. 

Such a platform is dependent on actual detection of the deviation. 

Changes in the demand between booking and actual shipment will typically be reported to 
the TPM's demand description module.  The changes must be communicated to all partners 
already involved in the chain, and may trigger need for replanning (e.g. if a partner cannot 
handle the updated demand).  For yet unplanned parts of the chain (and those parts where 
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the changes triggers replanning), updates to the transport service request must be made. 

 

• A booking intelligence application that combines booking information from different 
supply chain partners and gives a trigger when inconsistencies occur. For example: 
products, dimensions versus weight. 

The bookings for services in one chain will be based on the same transport demand, and will 
thus have the same data as the basis for booking. 

Updates to the demand must result in updated information to all parties. 

 

• Weighing at the source / shipper, sharing via the Finest Platform to all relevant parties.  

This will be dependent on weighing equipment at the source. 

It is assumed that weighing equipment (and other measuring equipment for cargo) in the 
future will be "online" (i.e. as a part of Internet of Things) and that combined with the cargo 
ID can be used to give the actual weight and dimensions of cargo when it is shipped. 

The actual weight and dimensions will come as updates to the transport execution plan, and 
may trigger deviation handling (e.g. renegotiation, replanning) if the actual data varies greatly 
from the data used in booking. 

 

• A collaboration platform that delivers in real time information to all parties in the supply 
chain chain, including authorities. This system also monitors deadlines and gives triggers 
on time when information needs to be sent to be in the ‘safe zone’  

• A push system for shippers & forwarders regarding the right information delivery system. 
Based on the booking & product, the system forces the shipper to fill in all relevant 
documents.  

Information exchange between the parties is fundamental to the project.   

Electronic exchange with authorities will depend on authority policies, but it is assumed that 
eCustoms and other legal eDocument handling will be more common in the future. 

Data stored in the FInest modules should be available for generation of documents required 
by authorities. The authorities may be providers of systems for generating the right 
documents (electronic or hard-copy), or FInest or third parties may offer clients with such 
functionality.  Such clients will typically have warnings for incomplete data. 
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• A collaboration platform that collects data from containers via tags. This should be a 
solution where the internet of things is combined with the Finest Collaboration Manager 
to exchange the data.  

• A Collaboration Platform, accessible via the internet where tooling can be downloaded 
and used. 

This functionality is feasible, but not related to TPM 

 

• Collaboration platform for fast communication regarding planning and replanning and 
new input for the event manager 

The TPM will facilitate replanning in different stages of the plan.  

 

A “monitoring” portal:  

• Takes (semi) automated input from the tracking systems of logistics service providers 
regarding the status of the cargo 

• Status of the cargo (or event) is visible to all relevant parties on their request  (search 
option) 

• (semi) integration with ERP systems so that electronic extraction of data can be realized 

• A manual input taking option for cases where electronic data extraction is not possible 

 Standardized format for manual inputs where system gives alerts if the input is not inline 
with the standards defined  

A “platform” that: 

• Enables defining points of interests, early indicators /alert rules  

• Enables defining expected performance criteria for points of interests 

• Real-time alerts for deviations are generated and notified to the transport planner and 
other related parties 

• Enables sharing disruption information / critical  changes at early indicators through one 
channel 

• Ability to determine which operations are affected in case of disruptions 

Direct link to “monitoring” portal to “booking” portal: 

• Trigger replanning using the real-time alerts  

• Option to close/cancel the alert if the change does not require replanning 
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• Creates overview of alternatives using contracts and provides cost estimation to 
transport planner  

• Enable automatic sending of  booking requests to logistics service providers and getting 
booking confirmation through the portal 

• Enable monitoring the status of the booking 

• If the booking is cancelled or updated, informs all the relevant parties 

This portal may be a typical "client" to services offered by FInest components. 

Most of this functionality is assumed to be supported by the event monitoring module.   

The TPM will offer services for adding monitoring requests. It will also offer some functionality 
to view current transport status. 

The link between monitoring and booking will probably be set up on the client side.  This link 
requires that the monitoring portal gives an ID that refers to the actual plan that has to be 
changed.  

 

A platform that supports automatic data transfer regarding the status of the cargo & 
deviations and creates alerts for deviations: 

• Data sharing through one channel leads to one truth for all the relevant parties  hence 
data is retrieved from one source  

• Enable defining points of interests/alert rules  

• Enable defining expected performance criteria for points of interests 

• Real-time alerts for deviations are generated automatically by comparing actual 
performance with expected performance criteria and  alerts are notified to the transport 
planner and other related parties 

• In case of critical deviations (alerts) system does not allow further processing without 
confirmation 

• Alerts that are directly connected to replanning  

• Automatic record of changes (e.g. a change in ETA results in change in plans and change 
in records) 

The described platform is central to all FInest components. 

The direct connection between alerts and replanning might be automatic functionality of 
FInest; automatic replanning (without interaction from a human planner) may be performed 
when certain criteria are fulfilled (e.g. difference between original and new plan is small), but 
should in general be done with user interaction. 

For user-initiated replanning, the link between alert and replanning may be a "client system" 
solution, i.e., when the user gets an alert, the client system also gets the relevant plan ID that 
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can be used to invoke replanning. 

 

A portal that facilitates document exchange: 

• Automated creation and electronic transfer of some documents through integration (e.g. 
Freight invoice, B/L, Packing List etc.) 

• Monitoring the status of document transfer  

• Automatic alert creation for delays in document transfer and  responsible are notified  

A portal that: 

• Checks the correctness of documents (e.g. Compares the Freight invoice with agreement 
in the contracts) 

• Standardized format for documents where system gives alerts if the input is not inline 
with the standards defined  

Electronic document creation and exchange may be a part of the FInest system.   

The system must at least offer services that fetch relevant data from the modules for 
document generation, and should offer services for electronic exchange of documents 
between actors. 

The actual document creation may be a FInest service (not currently linked to a specific 
module; it could use data from several modules) or a client task, possibly with "plugins" for 
creating different variants (e.g. conformity with local regulations) of the documents. 

The same portal that generates the documents should also offer functionality to check 
correctness of documents generated by other tools. 

 

A portal that: 

• Automatically links the data/documents to purchase/sales order ((Semi) Automated Input 
& (Semi) Integration with ERP systems  

The services offered by the FInest should have open interfaces for easy integration with 
existing local systems, so such systems can easily be made clients to FInest services. 

The modules should have functionality to link/refer between objects (e.g. cargo, transport 
plans, monitoring data etc.) and also offer reference points for typical systems. 

 

A “booking” portal:  

• Enables extracting transport demand data from ERP systems through integration  
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• Enables manual inputting transport demand data or uploading it using a standardized 
template where electronic extraction is not possible 

• That takes service information electronically from LSPs (schedule, voyage details etc.) 

• Creates overview of alternatives using contracts (e-contracting) and criteria defined (best 
price, best lead time etc.) 

• Provides cost estimation to transport planner  

• Enable automatic sending of booking requests to logistics service providers when 
planning is completed 

• Enable booking confirmation through the portal 

• Enable monitoring the status of the booking 

A “booking” portal:  

• Takes agreed performance criteria from the contracts 

• Historical booking / transport data recording 

• Calculating KPIs comparing agreed performance with actual performance for the 
transport plan  (automated contact based control) 

A  “booking” portal that facilitates spot buying: 

• Publish the service request on market place 

• Get quotations   

• Enables sending booking requests to spot service providers 

• Enable booking confirmation through the portal 

• Enable monitoring the status of the booking 

FInest should provide services that offer booking portal functionality, including requests, 
confirmation and booking monitoring. 

ERP systems, clients for manual demand input and other systems that are used to describe 
the demand will function as clients to the "transport demand description" services described 
in the TPM; the interfaces to FInest services should be open for easy integration. 

It is the intention that the planning shall include a search and fetch of transport service 
descriptions, both from partners with long-term contracts and on the spot market.  The e-
Contracting module will keep track on contracts and conditions that affect the search. 

Handling performance criteria and KPIs could be an additional functionality, and may be an 
input to optimization.  This may also be part of other systems or modules (e.g. eContracting, 
portals dedicated to transport performance, provider's descriptions, or client systems).  
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A “appointment making” portal for loading & unloading: 

• Linked to “booking” portal 

• Automatic information input from “monitoring” portal regarding the status of the 
shipment 

• Real time updates depending on status of the shipment 

• Facilitates communication between shipper/consignee and logistics service provider 

• Enables  appointment making on the defined time interval depending on capacity and 
working hours of warehouses and local regulations    

• Pre- organized daily schedules for a frozen period 

• (Semi) automated prioritization of loading & unloading depending on constraints defined 

The described portal is in many ways linked to already envisioned FInest technology.  In 
addition to the "long distance movement" of goods, FInest must also be able to handle 
terminal operations and other logistics operations, with the same offered functionality to 
booking, scheduling and monitoring. 

 


