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Abstract

This report from FIneswork package 7, "Transport Planning and Replanning” contains the
description of the prototypical implementation of the Transport Planning Modiuis the
fourth deliverable from thissork package.

This report completes the task T7.4Prototypical Impémentation of the Transport Planning
Component" together with the provided prototype implementation.

The intention of the prototype is to show some of the main ideas for the "Transport Planning
and Replanning" work, and demonstrate how the proposed TranBtemning Module is
intended to work together with the other parts of the Flnest proj&cgether with the
prototypes from other work packages in Finest, the prototype has been used in a demonstrator
showing how planning, execution and replanning dish transport can be done in a Future
Internet environment.

The report contains a description of the prototype and its main functiondlitg. report also
includes the technical specifications for the system needed to run the prototype, and a
descriptionof the demonstrator setup.
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Acronyms

Acronym Explanation

BCM Business Collaboration Module

CRUD Create, Read, UpdatBelete(basic operations on data e.g. in a
database)

ECM E-Contracting Module

EPM Event Processing Module

GE Generic Enabler

Gll Goods Item ltinerary

LSC Logistic Service Client

LSP Logistic Service Provider

TBD To Be Defined

TCP Transport Chain Plan

TEP Transport Execution Plan

TP Transport Plans

TPM Transport Planning Module

TSD Transport Service Description

UBL Universal Business Languagntaining alibrary of standard electroni
XML business documents such asirchase ordersand invoiceslt is
developed by OASIS.
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1. Introduction

This deliverable containa description ofthe prototypical implementation of the transport
planning moduléTPM) in FInest The work was conducted during MMR4 of the project and
has been based dghe TPM design reported ifl], [2], and[3]. This deliverable is of type
Prototype, and thus, the main deliverable is the prototype itself. Access to the praintype
technical detail®n this arelescribed in Sectio®

1.1. Brief description of the Transport Planning Module

The Transport Planning Modul€TPM) is a Future Internet module offering services for
planning transport chasnand servicesncluding finding transportation services matching the
demandmaking use of existing contract details, and settindpagkings. Its functionality is
roughly divided ito three parts:

First, the module offers functionality for describing transport demands as well as transport
services, so that they can be usechimlater planning process. This also includes functionality

to publish transport demands and services on other systems, e.g. marketplaces and information
sites.

Second, the module offers functionality to keep track of transport services matching a demand.
In a standard FInest setup, the module will cooperate witE-Bentracting ModuleECM) in

order to find services from loAgrm contracts and spot market that can be used to fulfil the
demand.

Third, the module offers functionality to generate andfiigore a Transport Chain PI4iCP)
consisting of several Transport Execution Plans, based on the service and demand descriptions,
as well as the functionality for negotiation on the services between the logistics service provider
(LSP) and the logisticsesvice client (LSC) and booking of the services. When a plan changes
status from "under development" to "ready for execution", it will be transferred Bugiress
Collaboration ModuleECM).

The main outputs of the TPM are the Transport Chain Plan)(@€$ribing the whole planned
transport chain and the Transport Execution Plans (TEP) containing details on the individual
parts of the chain. There will also be options for using the TPM for publishing transport
demands (in the form of Transport Servigescription Requests (TSEequestsand Transport
Service Descriptions (TS on external systems. The messages used will conform to the
Common Framework mod@]. The Common Framework messages are also used in other EU
trangort projects, e.g.-Ereight[5], FreightWisd6], iCargo[7], DiSCwise[8] and others.

Some of the functionalities from the design of the TPMdemonstrated in the prototypical
implementation, as described in this deliverable.

©D7.3Initial Technical Specification of the Transport Planning Compovtent PageB of 41
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1.2. Structure of this Deliverable

The rest of the deliverable is structured as follows:
Section2 gives a brief overview of the TPM prototype

Section3 summarizes the Flnest story line and the notion of roles and user access that is
relevant forhe TPM prototype.

Sectiord lists the technical requirements to run the prototype

Section 5 walks through the main parts of th@emonstrator to show its core
functionalities.

1 Section 6 describes the supporting functidiba that is needed to simulatéhe
interaction with th&ePM, ECM, andBCM.

2. TPM Prototypical Implementation: Overview

The purpose of th&PM prototype is tshow some of theshtures described in tHéPM design
and to show how the transport planning module can interact with the Fltiest modules.
Figurel shows a simplified picture of the TPM interaction with the other modules.

=

Request Response
Search Plan
Services/
Contracts TPM {—
Plan Replan

-

Figurel TPM Interaction with other FInest Modules

The first step in the interaction is search for services andntracts in the ECM that matches

the transport demandhe TPM sets up the search request to the ECM, receives the answer from
the ECM, and present the result to the user, based on the transport demand given byAke user.

a resllt of the search, a list of possible services based on contracts and available services are
listed. This is shown in the prototype by the possibilitypian a transport after a transport
demand has beemteredFigurell.

©D7.3Initial Technical Specification of the Transport Planning Compovtent Page9d of 41
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The booking part fronfrigure 1 is shown in the prototype as the possibility to select a certain
route that $ found by the TPMFigure 13 and Figure 14. All bookings related to §CP are
handled by the TPM, and the result is presented to the user. During the booking, some
interaction vith the user may be needatkpendent on the actual catt or dependent on the
response received from the LSRdter the finished Transport Chain Plan (TCP) together with

all referenced Tmsport Execution Plans (TEP)hsilt, the set of documents is sent to BCM for
execution and to the ECM for them to uplaervice usageshis is not shown in the prototype,

but is something to be done in the background.

The interaction with the EPM is simulated by letting the user send an event to a transport plan,
asdescribed in Sectiof.4.

Figure2 showsan overview of the TPM internal tasédgring the building of the transport plan
conssting of the following tasks:

1) Search for Services per Leg

2) Build Directed Graph

3) Find Routesising K" Shortest Path Algorithm
4) Present Route Alternatives

5) Select Routes

6) Do Booking

As stated in2], integration of service andontract search during transport planning is more
important than the optimization of the transport pledewever, in the prototypethe K"
Shortest Path Algorithm is used to fitide K numbers of shortest paths in a dtezt graph
based on the algorithmedcribed ir{9].

ﬂ Search for

Booking Services per
Leg

\

Build
Directed
Graph

Select Route

Present Find Routes:
Route KhShortest

) Path
Alternatives ~ Algorithm

Figure2 TPM Prototype Internals
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The next step is to present the actual services in the TPM prototype to let the user choose among
the possible transport routdsgure3. The actual servicegrepresented automatically based on

the transport demand given by the LSC, and based on the services and contreedsfiiehc

the ECM.

Then,the LSC must select the actual services he wants, and then he starts the booking process
by pressing the "Plan and BoekUtton.

i B
@ Plan Transport - Mozilla Firefox s~ - - - - -l — EM

Fil_e Edit View History Bookmarks Tools Help

Plan Transport | + | - . . . - - |
(- tprdemo.eidemsnesset.cloudbees.net/wicket/bookmarkable/org.apache.isis.viewerwicket.uipages.action.Ac (S g’v Google P
@ Sustainability Call For ... *4 Dinalog - Dutch Institu... . Install MongoDB on W, Flnest Mockup Area & SiSa5 Method Website € FI-WARE Architecture .. »
APACHE ISIS LOGOUT ABOUT
TRANSPORT DEMANDS  LOGISTIC SERVICE PROVIDERS  SYSTEM
5 2013-06-15 FISKARSTRAND - ROTTERDAM 4 someBRicks (@)
Plan Transport E
THED FRICE [§] i  FLAN AND BOOK H REPLAN AND BOOK
[T @ FISKARSTRAND-ALE SUND [TRANSFERD) (W} {L)}-ROTTERDAM (NCL) 310 75 CHEAPEST & 2013-06-18 FISKARSTRAND >
ROTTERDAM
[ ¥ FisKARSTRAND ALESUND [FISH CARGO) (W) (L} ROTTERDAM (NCL) 815 76.5 CHEAPEST = 2013-06-18 FISKARSTRAND >
ROTTERDAM
[ ¥ FisKARSTRANDALESUND [HOEL TRAN SPORT) (W) (L} ROTTERDAM (NCL) 76 CHEAPEST &= 2013-06-18 FISKARSTRAND > 1
ROTTERDAM
[C] <# FiSKARSTRAND-ALESUND [TRANSFERD) (W} {L}-ROTTERDAM (ECL) 900 GG CHEAPEST == 2013-06-18 FISKARSTRAND -»
ROTTERDAM
[ @ FisKARSTRAND ALESUND [FISH CARGO) (W) (L} ROTTERDAM (ECL) 905 CHEAPEST # 2013-06-18 FISKARSTRAND >
ROTTERDAM
[C] ¥ FISKARSTRAND-ALESUND [HOEL TRAN SPORT) (W] {L}ROTTERDAM (ECL) 910 G7 CHEAPEST .= 2013-06-18 FISKARSTRAND >
ROTTERDAM
[ ¥ FiSKARSTRAND-ALESUND [TRANSFERD) (W} {L}HAMBURG 1110 70 CHEAPEST = 2013-06-18 FISKARSTRAND -»
(ECL}-ROTTERDAM [DE} ROTTERDAM I
[ ¥ FISKARSTRAND-ALESUND [FISH CARGO) (W) (LFHAMBURG 1.115 715 CHEAPEST & 2013-06-18 FISKARSTRAND -»
(ECL}-ROTTERDAM (DB} ROTTERDAM
[T @ FISKARSTRAND-ALESUND [HOEL TRAN SPORT) (W) {LFHAMBURG 1120 71 CHEAPEST # 2013-06-18 FISKARSTRAND -» |
(ECL}-ROTTERDAM (DB} ROTTERDAM 4
[C] ¥ FiSKARSTRAND-ALESUND [TRANSFERD) (W} {L}-O5LO {N5B)-ROTTERDAM 210 CHEAPEST == 2013-06-18 FISKARSTRAND -
[MAERSK]) ROTTERDAM
[ @ FISKARSTRAND-ALESUND [TRANSFERD) (W) {L}-OSLO (N SB]-KIEL . 57 CHEAPEST = 2013-06-18 FISKARSTRAND -» i
(N SBI-HAMBURG (DB}-ROTTERDAM (DB} ROTTERDAM
. P
[C] <3 FISKARSTRAND-ALESUND [FISH CARGO) (W) (L}-OSLO [HSE}ROTTERDAM 1.215 CHEAPEST # 2013-06-18 FISKARSTRAND -
[MAERSHK]) ROTTERDAM
[ <3 FISKARSTRAND-ALESUND [FISH CARGO) (W) (L}-OSLO [NSEFKIEL . CHEAPEST % 2013-06-18 FISKARSTRAND -
(N SBI-HAMBURG (DB}-ROTTERDAM (DB} ROTTERDAM
. WVUICKET AJAX DEBUG
0 @ FI SKARSTRAND-ALE SUND [HOEL TRAN SPORT) (W) (L}-OSLO 1.220 82 CHEAFEST == 2013-06-18 RARSTRAND = -

Figure3 View and Select Transport Plan Alternatives

©D7.3Initial Technical Specification of the Transport Planning Compovtent Pagellof41l



FP72011-ICFFI¢ Finest B e Furine LomiaTies

3. Flnest Story Line and TPM Prototype Roles

The demonstrator can be used to show different kinds of operational planning, and how the
TPM relates to the other FInest modules. One example ifisthease Figure4, describing a
transport of dried fish from Fiskarstrand (close to Alesund) to Rotterd@ais. story line is
further described if10]. The fish is transported in twoontainers filled with pallets of dried

fish. The transport from the fish producer in Fiskarstrand to the terminal in Alesund is done by
truck. This is planned by the fish producer or the fish exporter (shippbg.handling and
transport of the fish frondlesund to Rotterdam idoneby a forwarder working as a cargo
agent.The cargo agerplansa warehousing and a loading operation in Alesund, and a feedering
transport from Alesund to Rotterdam.

The cargo agent itself changes role from being a LSP #oU&C, and in the service client role,
they plan for three different services: Storage in Alesund, loading on board the ship in Alesund,
and feeder transportation using a container vessel from Alesund to Rottéradaone general
description of TPM rolessifound in[11].

Thefollowing specific roles are useéd the story line for the TPM

1 Shipper
1 Forwarder
1 Carrier

A possible usage of these roles in the TPM prototype is as follows:

1) The shipper is the fish producer Tran\Gigating the transport demand related to TCP1
in the TPM having the Owner role with faltcess to the transport derdaRigure6.

2) The fish producer &msfers the owner rights of the transport demand to the fish exporter
West Norway AS. The fish producer gets contributor rights to the transport demand.
West Norway AS does the planning of truck transport from Fiskarstrand to Alesund
(TEP1.1), andhey enér the transport demand covering transportation from Alesund to
Rotterdam. However, theleave it to the forwarder to do thactual planning from
Alesund to Rotterdam (TEP1.2). West Norway AS gets owner rights to TCP1, TEP1.1
and TEP1.2.The carrier TransleAS has owner rights to TSD1.1, and forwarder
Tyrholm and Farstad has owner rights to TEP1.2 and TSD1.2.

3) When the forwarder Tyrholm and Farstad creates the transport plarthdor
transportation fromAlesund to Rotterdam, they get owner rights for TCPRPZ.1,
TEP2.2 and TEP2.3

4) Tyrholm and Farstad Terminal gets owner rights to TEP2.1 and TEP2.2

5) The carrier NCL gets owner access to TEP2.3 and TSD2.3 making it possible to do the
booking negotiation.

©D7.3Initial Technical Specification of the Transport Planning Compovtent Pagel?2of 41
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@

WEST NORWAY FISH EXPORT

FISH PRODUCER TRANVAG TEP=
TCP1 Transport Execution Plan
Demand

TSD=

/
TEP}./(TSDl.l TEP1.2,TSD1.2 Transport Service
5 Description

Transferd

Tyrholm og Farstad cargo agent

TCP=
TCP2 Transport Chain Plan

/I AN
@ TEP2.1,TSD2.1 [ TEP2,p, TSD2R [TEP2.3,T5D2.3

/ T
Tyrholm og Farstad Terminal Tyrholm og Farstad \NCL

% / Terminal % \%

Figure4 Fish Case and TPM Roles

4. TPM Prototype Technical Fact Sheet

Fact Description

Key Features A Enable LSCso define a Transport Service Demand
Specify cargo details
A Specify pickup and destination locations
A Define a time window for pickip and delivery
A Allow LogisticsService Providers/Forwarders to plan angblien transports

A select possible transport paths using eithakimum price,
maximum transit timand/or one of the following strategies:

A Cheapest
A Fastest
A Cheap and fast
A Enable both clients aruroviders to follow the transportation status baseq
simulated events received from the ECM module

Implementation |Frontend
Technologies

©D7.3Initial Technical Specification of the Transport Planning Compovtent Pagel3of 41
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A ISIS fttp:/fisis.apache.org/

Backend

A Java EE 6

Others
A Dependencianagement: Maven
A Application Server: Apache Tomcat 7

Hosting & Access|Prototype is deployed on cloudbees and directly available through:
http://tpmdemo.eidemsnesset.cloudbees.net/
Example Users:

A Arne Rost (Shipper)
user = erik ; password = pass

A Erik Farstad (Forwarder T&F)
user = erik ; password = pass

Both users have different roles.

Requirements  [Use of modern and standard compliant browser:

A Mozilla Firefox (recommended)
A Google Chrome (ndested)
A Safari (not tested)

5.  Main TPM Prototype Functionality

The main functionality of the TPM prototype is found in the "Transport Degiandin menu
item, Figure5. A new transport demand can be addedgew cargo item can be addaddall
demands can be viewed, updated, and planned.

Different users will have different (possibly several) roles as described in Séctids
described in Sectio4, the prototype has two different users: "Arne", representing the shippe
which can enter the transport demand, and "Erik", representing the forwarder, which can do the
planningin addition to entering a transport demand

©D7.3Initial Technical Specification of the Transport Planning Compovtent Pagel4dof 41
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R - [E=NEERTX)
@ Transport Planner - Mozilla Firefox =
File Edit View History Bookmarks Tools Help = - e Yo A
} Transport Planner I + | - B LR R ’ -
(- @ tpmdemo.eidemsnesset.cloudbees.net C | |B - Google Pl f

APACHE ISIS

TRANSPORT DEMANDS LOGISTIC SERVICE PROVIDERS SYSTEM
NEW TRAN SPORT DEMAND
NEW CARGO

ALL TRANSPORT DEMANDS

ort Planner domain application, configured to run with Isis' wicket viewer and the
JDO/DataNucleus objectstore

m

| .ﬁv) FII/—;{::( )

nnnnnnnnnnnnnnnnn

For more details on Isis, see the Isis website

A

. =

Figure5 TPM Prototype MairFunctionalities

5.1. Enter and Update Transport Demand

The initial details of a transport denthareentered through the screen showifrigure6. Here,
the pickup and delivery locatiormd time intervals are added, aaldo the actual cargo to be
transportedThis screen can be used $lyipperswho haveowneraccess rightto the transport
demand, and the right to pass the access rights on to other users, Sentidji1]. In the fish

case, it is the Fish Exporter or the Fish Producer that enters the demand, having the shipper role.

After the shipper has entered the dethahe demand will be ready for the cargo agent to do the

planning part.
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FP72011-IC¥FI¢ Fngst T Ll e

@ New Transport Demand - Mozilla Firefox | (5] e S

File Edit View History Beokmarks Teols Ip °

Hel
+

] Mew Transport Demand

APACHE ISIS LOGOUT ABOUT

TRAN SPORT DEMANDS LOGISTIC SERVICE PROVIDERS 5Y STEM

s 1 3--02 FISKAR STRAND -~ ROTTERDAM %) DRIED FIsH s H3-05-15 FISKARSTRAND -~ ROTTERDAM s P13-05-15 FISKAR STRAND - ROTTERDAM @

E Transport Demands

New Transport Demand

PICKUP Sewrin Tranvag AS, Fiskarstr
DELIVERY Msrsk APM Terminal, Rotter
CARGO Dried fish

PICKUP DATE 13-06-2012 (&
DELIVERY DATE 24-06-2013 il

NOTES

POWERED BY: APACHE 1515

WICKET AJAX DEBUG

Figure6 Enter Transport Demand

Figure 7 shows the main screen whethe transport demand can be updated, and where the
planning and replanning is doriEhe actual demand definition is shown in the left part of the
screen. In the upper, right part the transport path (the actual schedule) for the transport plan
fulfilling this transport demand is shown. Each leg or service of the transport plan is shown in
one line. The price, status (booked, cancelled, completed), transit time, service provider and
type of service is shown for each |ebhis information is statuses thatearelevant for the
planning process. It is either generated by the TPM or fetched from the BCM (from the
replanning trigger).

In the lower, right part of the screen a map showing the actual waypoints areTlgiigescreen

is also where information rekd to the bookings shown, since it shows thmokingstatus of

the transport legThe booking statuses are related to the different third party systems that the
bookings are done jrand they are shown in a single viellhe BCM has to be used to get the
execution status of the transport.

The screen also includes the pb#isy to do replanning of @ransport planThe "Send Event"
functionality is used to simulate events received from the EPM, Séxtion
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Figure7 Main Transport Plan Screen

The cost distribution for this transport plan can be shown as a "cosFjgale8, or by using

the "Resource Usage" functionality to show the time usage and costs in a bafggap.

This gives a clear and direct viema how much of the transport that is spent on each leg, being
the time usage or the money spendifgjs will give an indication of which leg it is most useful

to have a closer look at, if you what to improve the overall picture.
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Figure8 Cost Pie
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