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Abstract

This document is associated with theCéntracting Module (ECM) and is submitted as

specified in the FInest Dedgtion of Work (DoW) as deliverable DBi fiFinal Technical
Specificationand Phase 2 Implementation Planforo gi st i ¢ s Co i fhssamiatdad Manage
with Work Package 8 (WP8). The role of this module within FInest is to provide online and
semiautomaticcontract establishment and management. The FInest core modules using the
services offered by ECM are TPM (Transport Planning Moduéssociated with WP7) and

BCM (Business Collaboration Moduleassociated with WP5).

In this document, we present the Wwaonducted to achieve the following objectives associated
with deliverable D&:

a) provide the final technical specification of the ECM (task T8.2);

b) provide domairspecific capabilities of the ECM module using GE (Generic Enablers)
offered by HWARE (tak T8.3);

c) technical realization of ECM aligned with concrete technical realization of GEs (task
T8.4);

d) implementation of the proaff-concept of the ECM module (task T8y

e) detailed implementation plan for the follow up of the ECM module in PhasesH (ta
T8.5).

It is important to notice that D8.5 complements the infoimnain the previous report D8.3,
which introduced the initial technical specification of the ECM module. ddleverable D8.5
updates the conterdf the previous deliverablaith the fnal specificationand final data
models.

In addition, it is important to notice that theetails about the prototype implementation are
reported in the deliverable D8.4.

© D8.5Final Technical Specification and Phase Il Implementation Plan for
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1 Introduction

The EContracting Mvdule (ECM) is a core modutd the Finestcollaboration serviceThe role

of this module is to support the online and i@k establishment and managementrafsport

and logisticxontractsThere ardour main characteristics that make the ECM inrimeaand a

more robust service with capabilities related to contracting activities (establishment, negotiation,
execution).

i.  Explicit connection between operations in Marketpddeéher external or inside Finest
platform) and the contract management. TBEM module is designed to enable the
integration of short term contracts agreed in the Marketplace into the contract
management operations offered by the module. In this way, all types of contracts
established by a party can be managed.

ii. With the ECM, planars can utilize real, precise and agreed terms of their contracts, and
not interpreted terms, to define the SLAs for execubioservice bookings.

iii. The ECM is designed to explicitly connect to different marketplaces, and not to replace
them. To accomplishhis, the ECM is envisioned to become a central point for the
visualization of transport and logistics options (service offers and demands), whether
these options are defined within the FInest collaboration service or originating from
external parties.

iv. ~ The ECM has operations explicitly defined to conduiifferent types ofconsisteng
checks between ongoing/planned transportation servarsus the SLAs established in
the contractWith the ECM, these checks can be done online and in near real time.

In the previous deliverableD8.3 T finitial Technical Specification ofogistics Contract
Managebp |, describedthe initial specification of theECM service We provided the
description of components, interfaces, and information models necessary to pilowide t
functionalities of the ECM modulwithin the scope ofWP8. In this deliverablei.e. D8.571
fiFinal Technical Specification and Phase Il Implementation Plan for Logistics Contract
Managen, we presenthe finaltechnical specification of the ECM module.

There are many similarities between these two documé&hésformer introduced the technical
specificationof the ECM module. fie latter on the one handipdates the previous @nt with

the final specification, and on the other hand relies on contahtpeocedures previously
reported.Thus, to avoid repetition of informatipand at the same time enable a consolidation
of the ECM final specificationwe indicate infable1 which content has been reported in 8.
what is updated in D8.5, and which content appears in D8.5 in order to maintain the
consolidation of the ECM specificatiom addition,we also present iffiable2 a summary of

the technicaspecification updateincluded in this document.

© D8.5Final Technical Specification and Phase Il Implementation Plan for
LogisticsContract Manager Pagel0of 77
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Tablel ¢ Relationbetween D8.3 and D8.5 report on technical specification

Content in D8.3 Content in D8.5

Differentiator Factors of ECM (Section 1.1)

Summarized in Section 1.

Methodology (Secton 2)

Omitted because we followed the sal
methodology.

Technical Specification (Section 3)

The content of the technical specification
some components were slightly updated
others were copied to provide the
consolidation of the technical specifiat of
the components in one single document

Data Model Specifications (Section 4)

The content of some data model specificai
were slightly updated and others wempied
to consolidate the data model specification
the ECM in one single document.

Generic Enablers Used by the ECM Module
(Section 5)

Omitted becausao changes were observed
the GEs, andwe used the same Gt
previously reported.

Table2 ¢ Descriptionof technical specification updates in D8.5

Name of updakd entity ' Updated Sections in D8.5 ‘

Marketplace Operations Component

Section 2.2.3; Section 2.3.2

Linked-USDL Vocabulary for T&L Service
Offers

Section 3.1

Linked-USDL for T&L

Contracts

Vocabulary

Section 3.3 (Introduced in this report)

The documentan of the prototype implementation associated wite ECM technical
specification is detailed in deliverable D8Rrdtotypical Implementation of Logistics Contract

Manage).

In addition, avery close channel for discussion with the Application Chapftél-WARE was
established during the period of this report. Théatdral cooperation enabled both sides
better understand the concrete capabilities of the GEs that could bi& desiining the ECM

© D8.5Final Technical Specification and Phase Il Implementation Plan for
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and we could also provide feedback on expectedluhees and examples of employment of
the GEs in a domaigpecific context.

1.1 Objectives of this Deliverable

In this document, we present the work conducted to achieve the following objectives associated
with deliverable D&:

1 provide thdinal technicalspecification of the ECM (task T8.2);

1 provide domainspecific capabilities of the ECM module usi@E (Generic Enablers)
offeredby FI-WARE (task T8.3);

9 technical desigrand implementation of theECM modulealigned with concrete technical
realization of GE (task T8.4);

1 technicalimplementation of the proaif-concept of the ECM modulgask T8.4);

1 anddetailedimplementation plan for the follow up of the ECM module in Phase Il (task
T8.5).

1.2 Deliverable Organization

This deliverable is organized as follows.

1 Section2 describes the finalechnical specification of the ECM module. An overview
of the component model is first describ@dbrief description of each component of the
ECM module is presentdd this sectionIn addition to the component descriptiptise
interfaces of the ECM are also described in detailed. major differences between the
initial and final technical specifications are the updates on the Ul and marketplace
components of the ECM module. In the case of the Ul components, the expevidnc
the proofof concept implementation enabled a refinement on this compovént.
extensivelyrevised the marketplace components and provide a more dmmpiee
organizatiorof them

I Section3 provides the updated description of theta models deafied in WP8. These
models are related to the definition of formiishow the contract informatiomas well
as thetransport and logisticservice offers and demandanbe expressed. In order to
keep the alignment with FVNARE and leverage the GEs, thesedels are defined
following the Linked USDL information representation format.

1 Section4 provides the detailed Phase Il implementation plan for the ECM. We provide
a mapping from the current work done for the technical specification of the ECM in
Phase land how this work will be taken up in the structure of the follow up project,
called cSpace. We also present the timeline for the developmetitisoproject
milestones, and the associated deliverables.

© D8.5Final Technical Specification and Phase Il Implementation Plan for
LogisticsContract Manager Pagel2of 77
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1 Finally, Section5 comprises thdinal remarks abauthe work developed during the
period of this report

1.3 Relationship with Other Work Packages

WPl - 6 Domai n Characterizati on- isacodcernBde with ithee ment s
identification of business requirements in theansport and logistics domain. Mose

requirements contribute to the overall design goals and rationale ofG@batEacting Module in

WPS8.

WP2-6Us e Case Sproevdésfuseccase scenarids foe Finest project. Tése
scenarios serve dle basis for the refinement of the ¥imess requirements identified in WP1,
and serve fodesigning thedemonstration, tesgnd evaluation prototypes associated with the
technical WPs, such as WP8. These scenariobasedon major businesghallenges, thus
closely related to the demonstet and technical specifications developed in cooperation with
the work done in the technical WPs.

WP3-6Sol uti on Design a n d- provaleshtimei ovesall dedigncamdi t ect ur
architecture of the FInesbllaboration serviceThis means that ¢éhcore technical modules, i.e.,

design of the solutions in WR5WP8, must follow the definitionand guidelineof WP3 in

order to be integratedtimthe FInestollaboration service

WP4-6Experi ment at i-asnconémedi withdefining meguied experimental
infrastructure for demonstrating the use cases scenarios described in WP2. During the
demonstration process the elements required by the WP8 module will also need to be considered
by the experimental infrastructure.

The technical WPs WP5 | WP 6 , and WPT7; respectivel vy, 6Bus
OProactive Event Driven Moni tnoi nqrgrotisolatddr anspor
entities in the overall FInesllaboration serviceln this sense, WP8 isrimarily associated

with WP5 and WP7, because information about contracts musb#étmeerthe econtracting,

business collaboration and planning modulksthis deliverable, sequence diagsaim Figure

10 and Figure 11 show detaik of the relationship amongVP8 (i.e., ECM) and the other

modules (i.e., TPM and BCM).

WP9-06 F | P PP Ait iegponsibderfar the alignment of the Finest project with the FI
PPP Program. WP8 is relatemlWP9 in the sense th&¢{P9 helpsin the identification of GEs
associated with -eontracting services,and also inthe potential alignment otechnical
specificatiors to better support the use of the €&3thin WP8.

© D8.5Final Technical Specification and Phase Il Implementation Plan for
LogisticsContract Manager Pagel3of 77



FP72011-ICFFIT Fhest 25¥  curure LomisTics

2 Final ECM Technical Specification

Theinitial technical specification of thECM was reported in D8. In this document we refine

the design based on additional information on the capabilities of the GEs and our learning in
developing the proebf-concept.This chapter introduces the details of this specification by
describing: (j the component model refined from the conceptual architecture, (ii) the list of
interfaces and their respective operations provided by the ECM, (iii) the list of data types
associated with the methods of the offesadportfor the ECM interfaces, and (jvthe sequence
diagram demonstrating how the ECM is able to interact with other core modulethé&Bmest
collaboration service

2.1 Component Model Overview

Figure 1 presents the component diagram of the ECM dafierrefinement of the technical
specification conducted during the period of this repditis diagram shows the main
components, interfaces provided and required, as well as the GEs f#WAREE on which the
ECM functionalities will be built.

The ECM modle is depicted in the middle dfigure 1 and the gey area in the middle
illustrates all components belonging to the ECM module architecture. The dark components on
the top and the bottom dfigure 1 illustrate other Flnest modules to which the ECM is
associated. The white components in the bottorkigéire 1 represent the different external
marketplaces whose information can be integrated into the ECM module.

Internally, the E® module is subdivided in four main components:
i.  Contract Operations;
ii. Contract Analytics;
iii. Marketplace Operations; and
iv.  Connection to Ul.

Each of the above listed components is organized internally intoagaponents. This structure

helps to identify a bedt clustering of functionalities and interfaces that need to be provided.
The description of the components and their internal organization are discussed in the next
section.

© D8.5Final Technical Specification and Phase Il Implementation Plan for
LogisticsContract Manager Pagel4 of 77
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2.2 Component Description

This section presentsiore detailed characteristics of the four main components of the ECM
module. The focus is to provide an overview of the interfaces required and provided by each of
the ECM omponents, as well as how such-swinponents are related to each other and also to
other modules afhe FInestcollaboration service

2.2.1 Contract Operations Component

The Contract Operations Component is primarily concewidd actions related to establisth
contracts, such as storing, reading, deleting, updating, and searching for information concerning
the contracts. The contract information stored in FInest is a subset of the legal contract. This
subset is related to the service requirements and ségvigleagreements necessary to drive the
daily activities of transport and logistics service execution. The repository for storing such
informationis built on top of the Repository GE as depictFigure 1. Using his GE we can
leverage the searching mechanismsihatipported by this GE.

The functionalities provided in this component,arefact enabled by the association of two
subcomponents. One is th€ontract Managemensubcomponent thatis designed and
developed under the scopetbé Finest project. The other is tiRepository GEhatis designed
and developed under the scope GINARE project.

1 Contract Management Provides interfaces for the online access of contract
information and an interface faonnecting to backend systein order to retrieve and
send information to legacy systems related to contrdtiis subcomponent relies on
the basic CRUD (create, read, update, delete) operations from the Repository GE in
order to provide domain specifinethods related to the contract information in the
transport and logisticdomain.

1 Repository GE <<FI-WARE>>: This GEprovides aninterface with methodeelated
to storing, deleting, updating, and searchingdata (collections or resources according
to the FFIWARE definition). Data in the context of VARE can be anything, and for
this reason we defined in FInest WP8 a specific information model to represent the
information of transport and logisticxontracts (as detailed in Sectidgh3). As
mentioned before, the information related with trensport and logisticeontracts is
then stored in the Repository GE.

2.2.2 Contract Analytics Component

The Contract Analytics Component enalijegck online access to tmost relevant information

on contracts for the daily activities in transport and logistics services exedu@dso provides
servicesfor analysing the data of the contract versus the executed service in a near real time
fashion. This component encloseset of activities related to the analysis of situations related to
contracts. For example, activities within the scope of this component are: detection of constant
violations d the contract SLAs together with recommendation for changing the termeg of th

© D8.5Final Technical Specification and Phase Il Implementation Plan for
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contract; checking in a very early stage of the transport and logistics service planning process if
the required booked capacity complies with the actual terms of the contract between the parties.
No GEs are directly required by this component. Nonesiselthis component relies on the
contract operations interfaces in order to get access to the contract information.

Three subcomponents are part of the Contract Analyti@smponent All of these sub
componentsely on the interface provided by the Caatr Management sutbmponent in order

to access the stored contract informationaddition, the Contract Analytics Component has a
storage entity calledPerformance Repository It is used to store in a permanent way the
metrics KPIs, and the output ofi¢ analysisssociated with the contracts.

1 Service Compliance Checker Responsible for performing operations related to
compliance checks using the contract information as the reference value. This sub
component exposes one interfalsatcan be accessed the: (i) TPM module (in order
to check the compliance of bookings against the actual terms of the contract); (i) BCM
(in order to request a check whether the exectretsport and logisticservice was
conducted according to the agreed terms of théract)y;, and (iii) the internal sub
component Performance Analyzer.

1 Contract Deviation Analyzer. Encloses the operations associated with the analysis of
the contract document itself and what is related to it. For example, thsyipnent
exposes one intlace where it is possible to identify the recurrence of deviations
associated with a long term contract. This interfecenot mandatory for the core
modules ofthe FInest project, but it can be used by the Frontéwith the proper
authentication and aubrization credentialsih order to expose the contract deviation
information. The outputs of the operations executed in thisceaiponent are also
stored in the Performance Repository as illustratddgare 1.

1 Performance Analyzer Responsible for executing operations associated with the KPI
analysis of partners. Through the provided interface, other moduesticularly the
Frontendi can have access to the methods that calculate performance indicators. The
information required and generated by these operations islstotbe Performance
Repository.This subcomponent might use the interfaces provided by the dther
subcomponents inside Contract Analytics Component in order to provide more
sophisticate@perations.

2.2.3 Marketplace Operations Component

This component is associated with multiple activities before and during the establishment of a
connection between a transport and logistics service provider and the transport and logistics
client within the scpe of marketplaces. In addition, it is also within the scope of this component

to enable the integration of information from external marketplaces into the ECM module. This
component heavily exploits many GEs offered by the Application Chapter-WARE. FI-

WARE has already defined many of the operations that need to be executed in a marketplace,
such as uploading offers, searching for offers, inserting new stores, defining roles of
participants, etc. In addition, to use the API offered by the GEs (MdaketpStore, Registry
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and Repository) we defined domain specific operations that use the basic API fiiaRH
in order to provide more sophisticated services/operations for the users of the ECM module.

Building upon the basic functionalities offered thetGEs in the Application Chapter of-Fl
WARE, we defined in WP8 a set of saubmponents that are able to handle the complexity of
providing sophisticated marketplace operationstiier transport and logisticdlomain and the
capacity of connecting to exteal transport and logisticsiarketplaces (marketplaces built using
structures not developed in accordance with FI PPP architecture condept®xternal
marketplace connectionsie specifically designed mechanisms of regulating how information
from the eternal marketplaces are pushed into the ECM as well as how information can be
pulled back into such external marketplaces.

Of special note, during the interaction with theVWARE team, we identified the need of
designing three different components tondila the marketplace operations. The rationale for
this decision is associatedth the fact that the Marketplace GE, Mediator GE, and Proxy GE in
the App Chapter cannot transparently handle integration and management of information from
external marketplzes.

The search operation of the Marketplace GE, that is of extreme importance for the ECM in
order to find offers and demands, is not able to search for information that is not stored inside
the Marketplace GE. This means that we haddd to the ECMlesign a set of components
Theyare able tgull and push information from external marketplace, manage this connectivity
and expose this information insithe FInest marketplace (based on the Marketplace GE) as if it
were native from Flnest, i.eas if the offers and demands weceeated insidghe FInest
marketplace. A user from the ECM module would have the impression that Flnest is
centralizing all the information, instead of having to manually access each one of the different
marketplaces.

Indeed, tle ECM is centralizing the informatiprthrough the functionalities offered by the
Marketplace Connection Manager and Marketplace Operation Manageosonentsand
guaranteeing that the pulled information from external marketplaces is consistentntahdre
synchronized with the external source of this informatibrough the functionalities offered by
the External Marketplace Managsulbcomponents. In summary, the first two stsdmponents
just mentionechandle the daily operations on top of stomefhimation inside the Marketplace
GE, whereas the other two sabmponents are required to feed the MarketplaceSk&ie GE,
Registry GE, and Repository G#th information from externaharketplaces.

The subcomponents of the Marketplace componentsisdi as follows.

1 Marketplace Connection Manager Responsible for being the connection point
betweenthe ECM module and FWARE GEs required for enabling the marketplace
operations. This subomponent exposes one interfacavhich different entities within
the ECM module (there is no restrictitmexternal accessnly) connect in order to gain
access to the information of marketplaces accessible by the ECM module. The decision
of clustering the basic operations of the GEs in onlgaccess point insidine ECM is
based on a risk assessment. If for some reason the technolsgyaand search for
information associated witmarketplaces changés.g., the API of the services exposed
by the Marketplace GE changes in the second releaseheed taipdateonly one
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component inside the ECkhodulewithout changing the domain specific operations
built up on the basiservice APIs from the Marketplace GE

1 Marketplace Operation Manager. This subcomponent is responsible for offering the
sophisticated operatiorier thetransport and logisticdomain using the basgervices
offered by theMarketplace Connection Managsulcomponent. One interface is
provided by this sulcomponent and can be accessed by the Frontend or the TPM
module. In addition, the extra imfoation handled by this sttmmponent, such as bids
or watch lists of offers and demands, is stored in @féering&Demand Support
Repositoryas illustrated ifFigurel.

1 External Marketplace Manager. For each extexal marketplace to which the ECM
module connects, it is necessary to create a proxy that enables the conversion of
information between the external Marketplace and the internal data formats of the
ECM. This subcomponent is responsible for managing thecltle of the set of
marketplae proxies, as well as guaranteeitite functionality of the information
exchange channel between ECM and each external marketpsadeproxy developed
for integrating information from external marketplaces needs to coafigi register
inside the aforementioned GHle information that will be later on accessible via
functionalities offered by the Marketplace Operation Managerceufiponent. These
proxies need to be monitorednd the ECM module needs to guarantee theipgnr
operation in order to really enable the flow of information from/to external
marketplaces.In addition, his subcomponent is responsible for managing the
operations of pushing andilfing information from external marketplacéss described
before, the support offered by FNVARE to integrate information from external
marketplaces is extremely limited. It is only possible to search for information using the
Marketplace GE APIs if this information soredinside the Repository GE and it is
stored accaling the LinkedUSDL format. Thus, it is necessary to define mechanisms
able to intermediate this conversion of information and also keep the consistency
between the LinketUSDL version of the external information and the external
information itself. Thisprocess is all supported by this smbdule. Thus, offers and
demands of each proxy associated with external marketpghaseso be imported and
translated into Linked)SDL and then stored inside the Marketplace GE, so that the
search operations of theCl module can find these external offers. Because the search
operation cannot be done directly in the external marketplace system, the ECM module,
and specifically this subomponent, has to be responsible for keeping the
synchronization actions such asviardng the bidinformation created for a transport
and logistics demand stored inside the Marketplace GE if this offer is associated with an
external marketplace.

1 L-USDL Mediator: This is a sukcomponent that needs to be developed for each
external marktplace It is responsible foenablingthe data mediation between the
Linked-USDL format used insidéhe ECM and whatever data formet used by an
external marketplace. The marketplace proxy developed for a specific external
marketplacde.g., External &L Marketplace A, as illustrated iRigure 1) will invoke
the specific developed-USDL Mediator(e.g., LUSDL Mediator Marketplace Ajor
the data type associated with the specific marketplace in quéstipnVarketplace A)
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1 Store GE, Marketplace GE, Registry GE, Repository GE <<FI-WARE>>: These
GEs are the basienablers neededn order to enablethe basic marketplace
functionalities. The Application Chapter from-BIARE, in which the aforementioned
GEs are diéned, contains further GEs also associated with marketplaces. However, the
ones used by the ECM dimited to theseoreGEs

2.2.4 Connection to Ul Component

The information passed to the Ul can be of two different natures: event notifications and
ordinary information associated with visualization of the supported methods offered by the

ECM interfaces. This component is responsible for coordinating the interactions between the
ECM methods and the visualization of the results processed by such methods.

The me&hanisms to provide the visualization of the operations and information handled by the
ECM is performed by the two stdmmponents of the Connection Ul component as described
below.

1 Information Visualization Controller : This subcomponent is responsibléor
providing the interface between the ECM module and the FrontenthefInest
collaboration service The focus of this subomponent is to control all kinds of
interactions not related to event notifications. For example, thisreulule provide
methodsso thatthe information from a long term contract can be visualized, or it
enables the results from a compliance check to be visualized in the Ul, etc.

1 Event Notification Controller: Responsible for receiving and forwarding Ul event
notifications to the Fontend component ofhe Finest collaboration servicelt is
important to notice that the event notifications addressed here are not related to the type
of events handled by the EPM (Event Processing Module) module from FlInest.
Examples of events handled the Event Notification Controller are the ones generated
by the Contract Analytics Component informing that contracts are near the expiration
date and need to be extended or that a long term contract should be created with a spot
market partner (becausi@s partner is constantly used).

2.3 Interface Definitions

This section describes the details of the interfaces provided by the ECM components. For each
interface, the core set of methods (or operations) is also presented. Byhesieamethods

other modles from theFinestcollaboration servicean get access to the functionalities offered

by the ECM module.
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2.3.1 Interfaces related to Contract Operation and Contract
Analytics Components

In this section, the interfaces discusge&ection 2.3.1.1 and 2.32lare related to the Contract
Operation component and tleehers areassociated with the Contract Analytics component.
Figure 2 introduces the class diagram characterizing each one of the interfaces and their
respetive methods.

<<interface>>
OnlineContractinformation

+ createContract(Contractinfo)

+ readContract(contract_id): Contractinfo

+ updateContract(contract_id, Contractinfo)
+ deleteContract(contract_id)

+ listContractsAssociatedWith(partner_id, ContractDataModelCode): Contractinfo[0..*]
+ listSearchOptions(ContractDataModelCode): ContractSearchOption[0..*]
+ filterContracts(ContractSearchOption): Contractinfo[0..*]

+ requestContractinfo(planiD, ContractSearchOption)
+ retrieveContractInfo(planiD): Contractinfo[0..*]

<<interface>>
ContractBackendInfoConnection

+ importContractinfo(partner_id, Contractinfo[1..*])
+ exportContractinfo(partner_id, Contractinfo[1..*])

<<interface>>
ContractDeviation

+ analyzeContractExpiration(Contractinfo[1...*]): Contractinfo[1...*]
+ detectContractViolationPatterns(Contractinfo[1...*]): Contractinfo[0...*]
+ analyzePotentialForLongTermContractEstablishment(): Contractinfo[0...*]

<<interface>>
ComplianceChecks

+ checkBookingAgainstContract(TSD, Contractinfo): ContractDeviation

+ checkServiceExecutionAgainstBooking(CO_ID, leg_id, agreed_TSD): SLOViolation
+ checkTPCExecutionAgainstBookings(CO_ID, TPC_ID): SLOViolation[0...*]

+ checkServiceExecutionAgainstContract(CO_ID, leg_id, Contractinfo): ContractDeviation
+ checkExecutionTPCAgainstContracts(CO_ID, Contractinfo[1..*]): ContractDeviation[1...*]

<<interface>>
Performancelndicators

+ calculatePartnerPerformance(partner_id, SLODescription[1...*], all=false)
+ updateAllPartnersindicators(SLODescription[1...*])

+ getPartnerindicators(partner_id, SLODescription[1...*], all=false): SLODescription[1...*]
+ associatelnticators(partner_id, SLODescription[1...*])

+ createlndicator(SLODescription[1...*])
+ listAllindicators(): SLODescription[1...*]
+ deletelndicator(SLODescription[1...*])

Figure 2 ¢ Provided Interfaces related to Contract Operatiorsnd Contract Analytics
Components
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2.3.1.1 OnlineContractinformation

This interface is provided by the Contract Manager-ciponent inside the Contract
Operaion component. Tiough the methods of this interface any module can have access to the
information of established contracts and manage such information (i.e, create, read, update,
delete).Table3 depicts the mettds provided by this interface.

Table3 ¢ Methods of OnlineContractinformation Interface

Method Description
repository.

Parameter:The contract information
(Contractinfo )

Return valueNone

Public readContract(contract_id): Returnthe contract information for a
Contractinfo specific stored instance.

Parameter:Contract identification
(contract_id)

Return valueThe contract information
(Contractinfo )

Publi ¢ updateContract(contract_id, Update the contract information for a
Contractinfo) specific stored instance.

Parameter:Contract identification
(contract_id) andthe information to be
updated Contractinfo )

Return valueNone

Public deleteContract(contract _id) Delete the contract information for a speci
stored instance.

Parameter:Contract identification
(contract_id)

Return valueNone

Public Return the list of contradnformation for a
listContractsAssociatedWith( partner_id given partner

ContractDataModelCode):

Contractinfo[0.."] Parameter:Partner identification

( partner_id) and the data model type o
the contract( ContractDataModelCode )
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Return valueList of contract information
(Contractinfo  [0.*] )

Public Return the list of search options search
listSearchOptions(ContractDataModelCode ): options for filtering contract information

ContractSearchOption[0.."] associated with a contract data model typé

Parameter:Data model type of the contrac
( ContractDataModelCode )

Return valuelist of search ofions

( ContractSearchOption[0..*] )
Public Provide a list of contracts matching a give
filterContracts(ContractSearchOption): search condition.

Contractinfo[0..*]

Parameter:Search condition information
( ContractSearchOption )

Return valueLlist of

contraes( Contractinfo[0..*] )
Public requestContractinfo( planiD, Indicate to the ECM the need to retrieve
ContractSearchOption) contract information associated with a

specific T&L plan tentative.

Parameter:ldentification of plan requesting
the information andearch condition
information ( ContractSearchOption )

Return valueNone

Public  retrieve  Contractinfo(  planiD ): Return the contract information associateg
Contractinfo[0..] with a specific T&L plan tentative.

Parameter:ldentification of plan requesting
theinformation( planiD )

Return valueList of contract information
(Contractinfo[0..*])

2.3.1.2 Interface: ContractBackendInfoConnection

This interface is provided by the Contract Manager-cubponent inside the Contract
Operation component. Through the methodélighis interface any module can have access to
operations related to legacy systems related to confrabte 4 depicts the methods provided
by this interface.
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Table4 ¢ Methods of Contr&tBackendInfoConnection Interface

Method Description
Public importContractinfo(partner_id, Import contract information from a specific
Contractinfo[1..]) partner from legacy systems.

Parameter:ldentification of partner
(planiD ) and listof the contract
information ( Contractinfo[1..*])

Return valueNone

Public exportContractinfo(partner_id, Export contract information from a specific
Contractinfo[1..*]) partner to legacy systems.

Parameter:ldentification of partner
(planiD ) and listof contract information
( Contractinfo[1..*])

Return valueNone

2.3.1.3 Interface: ContractDeviation

This interface is provided by the Contract Deviation Analyser-caubponent inside the
Contract Analytics componentable5 depicts the methods provided by this interface.

Table5 ¢ Methods of ContractDeviation Interface

Method Description

Public Identify contract expiration.
analyzeContractExpiration(Contractinfo[1..
) ¢ Contractinfo[  0.. .*] Parameter:List of contract informationto

be checked Contractinfo[1..*])

Return valuelist of contract expired
(Contractinfo[ 0..7] )

Public Identify contracts that have recurrence of
detectContractViolationPatterns(Contractin violations.

fo[1...*] ) : Contractinfo[ 0...]
Parameter:List of contract informationto
be checked Contractinfo[1..¥])

Return valuelist of contract with violations
(Contractinfo[ ~ 0..*] )
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Public
analyzePotentialForLongTermContractEstabli
shment() : Contractinfo[O0...*]

Identify short contracts between the same
partners that have the potential to become
long term partners.

Parameter:None

Return valuelist of contract with potential
to become long ten contracts
(Contractinfo[ 0.7 )

2.3.1.4 Interface: ComplianceChecks

This interface is provided by the Service Compliance Checkeicamiponent inside the
Contract Analytics componeritable6 depicts the methods provided by this interface.

Table6 ¢ Methods of ComplianceChecks Interface

Method

Public checkBookingAgainstContract(TSD,
Contractinfo): ContractDeviation

Description

Check if thebookinginformation is
conpliant with the terms of the contract
associated with the partners of the bookin

Parameter:The description of the service t
be bookedTSD) and thecontract
informationassociated with the specific

patners involved in the booking
(Contractinfo).

Retun value:Contract @viation
information ContractDeviation )

Public
checkServiceExecutionAgainstBooking(CO_ID,
leg_id, agreed_TSD): SLOViolation

Check if the service execution associated
with a booking $ compliant with the terms
of the booking.

Parameter:The identification of the
Collaboration Object associated with the
service executiofCO_ID), the specific leg
indicating the partners in that leg

(leg_id), and the identification of the

description othe booked service
(agreed_ TSD.

Return valueSLO deviation information
(SLOViolation )
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Public _ _ _ Check if all executions of all the legs of the
checkTPCExecutlgnAgalnstBooklngs(CO_ID, transport chain ptaare compliant with the
TPCID): SLOViolation [ 0 € * ] booked terms of the booking.

Parameter:The identification of the
Collaboration Object associated with the
service executiofCO_ID), the transport
chain plan identificatio TPC_ID) .

Return valueSLO deviation information
(SLOViolation )

Public Check if the service execution associated

checkServiceExecutionAgainstContract(CO_ID with a contract is compliant with the terms
, leg_id, Contractinfo): ContractDeviation of the contract

Parameter:The identificdion of the
Collaboration Object associated with the
service executiofCO_ID), the specific leg
indicating the partners in that leg

(leg_id), and the identification of the

contract associated with the leg
(Contractinfo ).

Return valueContract deviation

information ContractDeviation )
Public Check if the whole service execution
checkExecutionT  CPAgainstContracts(CO_LID, associated with contracts in a transport ch

Contractinfo[1..*]):

. . , planis compliant wit the terms of the
ContractDeviation[ 1é*]

associated contracts.

Parameter:The identification of the
Collaboration Object associated with the
service executio(CO_ID) and the
identification of contracts associated with
the chain(Contractinfo[1..*] ).

Return valueContract de\ation
informatonContract Devi at)i

2.3.1.5 Interface: Performancelndicators

This interface is provided by the Service Compliance Checkeicauiponent inside the
Contract Analytics componeritable7 depicts the methods provided by this interface.
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Table7 ¢ Methods of Performancelndicators Interface

Method Description

Public
calculatePartnerPerformance(partner_id,

SLODescription[1é*], all=f

Calculate perfanance indicator values of &
specific partner and store the information i
the Performance Repository.

Parameter:The identification of the partner
(partner_id ) and the list of performance
indicators( SLODescri ptd)on]

Return \alue: None

Public
updateAllPartnersindicators(SLODescription
[1é*])

Calculate for all partners stored in the
Performance Repository the required
performance indicators and store each val
in the Performance Repository.

Parameter:The list of performance
indicatory SLODescri ptd)on]

Return valueNone

Public getPartnerindicators(partner_id,
SLODescription[lé*],
SLODescription[1lé~*]

al | =f

Return the list of performance indicators
associated with a specific partner.

Parameter:The identification 6the partner
(partner_id ), list of performance
indicators SLODescript)on]
and a Boolean value indicating if all
performance indicators should be conside
or not (all ).

Return valuelist of performance indicators
(SLODescriptj)on[leée*]

Public as  sociatelnticators(partner_id,
SLODescription[1é*])

Associate a set of performance indicators
with a specific partner and store the
information in the Performance Repository

Parameter:The identification of the partner
(partner_id ) and the list of performece
indicators SLODescript)on]

Return valueNone

Public
createlndicator (SLODescrip

Insert new performance indicator(s) in the
Performance Repository.

Parameter:The list of performance
indicatorst SLODescript)on]
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Return valueNone

Public listAllindicators(): Return a list of all performance indicators
SLODescription[1lé*] stored in the Performance Repository.

Parameter:None

Return valueThe list of performance
indicatorst SLODescript)on]

Public Remove one or more performance
deletelndicator(SLODescripti on[ 1é*]) indicator(s) from the Performance
Repository.

Parameter:The list of performance
indicators SLODescriptj)on]

Return valueNone.

2.3.2 Interfaces related to Marketplace Operations Component

In this sectionall describedinterfacesare related to the Marketplace Operation component.
Figure 3 - Figure5 introduce the class diagram characterizing each one of the interfaces and
their respective methods.

<<interface>>
ConnectionToMarketplaces

+ publishOffer(Offerinfo)
+ removeOffer(Offerinfo)
+ updateOffer(OfferInfo)
+ readOffer(offer_id): Offerinfo

+ publishDemand(Demandinfo)
+ removeDemand(Demandinfo)
+ updateDemand(Demandinfo)
+ readDemand(demand_id): Demandinfo

+ createOfferFilter(Filterinfo)

+ removeOfferFilter{Filterinfo)

+ updateOfferFilter(Filterinfo)

+ listOfferFilters(OfferTypeCode): Filterinfof0...%)

+ createDemandFilter(Filterinfo)

+ removeDemandpFilter(Filterinfo)

+ updateDemandFilter(Filterinfo)

+ listDemandFilters(DemandTypeCode): Filterinfo[0...*]

+ listAllOffersOfStore(store_id, OfferTypeCode): Offerinfof0...*]
+ listAllDemandsOfStore{store_id. DemandTypeCode): Demandinfof0...*]

Figure3 ¢ Part |- Provided Interfaces related tdlarketplaceOperationsComponent

© D8.5Final Technical Specification and Phase Il Implementation Plan for
LogisticsContract Manager Page28of 77



FP72011-ICFFIT Fhest

<<interface>>
Marketplacelnteractions

+ requestSpotMarketinfo(planiD, Filterinfo)
+ retrieveSpotMarketinfo(planiD, Matchinfo{0...*])

+ matchOfferToDemand(Demandinfo, Filterinfo): Matchinfo[0...*)
+ matchDemandToOffer(Offerinfo, Filterinfo): Matchinfo[0...*]

+ sendBid ToDemand(BidInfo, DemandInfo)

+ sendBid ToOffer(BidInfo, Offerinfo)

+ startAuction(Marketplaceinfo): auction_id

+ doseAuction(Marketplacelnfo)

+ getWinnerOption(auction_id): Marketplaceinfo

+ getRankedListOfBids(Marketplaceinfo, Filterlnfo): Marketplacelnfo[0...]

+ establishContract(Marketplacelnfo, partner_id_provider, partner_id_consumer)

+ createOfferWatchList(pariner_id)

+ showOfferWatchList(partner_id): WatchListInfo

+ deleteOfferWatchList(partner_id)

+ insertiteminOfferWatchList(Marketplacelnfo, watch_list_id)

+ removeltemFromOfferWatchList(Marketplacelnfo, watch_list_id)
+ getitemFromOfferWatchList{watch_list_id): Marketplacelnfof0...*]

+ createDemandWatchList(partner_id)

+ showDemandWatchList{partner_id): WatchListinfo

+ deleteDemandWatchList(partner_id)

+ insertiteminDemandWatchList(Marketplacelnfo, watch_list_id)

+ removeltemFromDemandWatchList(Marketplacelnfo, watch_list_id)
+ getitemFromDemandWatchList{watch_list_id): Marketplacelnfo[0...*]

Figure4 ¢ Part 11- Provided Interfaces related tdarketplace OperationsComponent

=<interface=>
External Marketplace Connection

+ insertProxy|ExternalMarketplacalnfo)

+ deleteProxy(ExternalMarketplacalnfo)

+ monitorProxyConnectivityl ExternalMarketplacelnfo)

+ listCurrentProxies(): ExternalMarketplacalnfolD., %)

+ pullExternalMarkeiplace/nfolExternalMarketplacelnio)

+ pushLaocallnfolntoExtemalMarket placeExternaliarketplacelnfo, Marketplacelnfal1...*])

+ convertExternallnfolExternalMarketplace nfe, Marketplacelnfo [0...*]): Marketplacelnfo [0...*]
+ synchronizeLocallinfoWithExternalMarketplacelnfo{ExternalMarketplaceinfo)

+ synchronizeAllLocallnfol)

Figure5 ¢ Partlll - Provided Interfaces related tdarketplace OperationsComponent

2.3.2.1 Interface: MarketplaceConnection

This interface is provided by thi@larketplace Connection Manager amdble 8 depicts the
methods provided bynis interface These methods are the very basic amesdedo connect to

the offers and demands of a marketplace. It is out of the scope of this interface to configure the
roles of the participants of the marketplace.

Table8 ¢ Methods of MarketplaceConnection Interface

Description

Parameter:The offer information
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(Offerinfo ).

Return valueNone.

Public removeOffer(Offerinfo)

Remaove an offer from the marketplace.

Parameter:The offer information
(Offerinfo ).

Return valueNone.

Public updateOffer(Offerinfo)

Update the offer information on the
marketplace.

Parameter:The offer information
(Offerinfo ).

Return valueNone.

Publicre  adOffer(offer_id): Offerinfo

Retrieve the offer information from the
marketplace.

Parameter:The offer information
identification(offer_id ).

Return valueThe offer information
identification(Offerinfo ).

Public publishDemand(Demandinfo)

Publish in thenarketplace a demand.

Parameter:The demand information
(Demandinfo ).

Return valueNone.

Public removeDemand(Demandinfo)

Remove a demand from the marketplace.

Parameter:The demand information
(Demandinfo ).

Return valueNone.

Public updateDemand(Demandinfo)

Update the demand information on the
marketplace.

Parameter:The demand information
(Offerlnfo ).

Return valueNone.

Public readDemand(demand_id): DemandInfo

Retrieve the demand information from the
marketplace.
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Parameter:The demand information
identification(demand _id ).

Return valueThe demand information
identification(Demandinfo ).

Public createOfferFilter(Filterinfo) Create a filter related to an offer type.

Parameter:The filter information
(Filterinfo ).

Return valie: None.

Public removeOfferFilter(Filterinfo) Remove a filter related to an offer type.

Parameter:The filter information
(FilterIinfo ).

Return valueNone.

Public updateOfferFilter(Filterinfo) Update filter information related to an offe
type.

Paramete: The filter information
(Filterinfo ).

Return valueNone.

Public listOfferFilters(OfferTypeCode): List filters related to an offer type.
Filterlnfo[ Oé*]

Parameter:The offer type
(OfferTypeCode ).

Return valueThe list of filters
(Filterlnfo[Oé*])

Public createDemandFilter(Filterinfo) Create a filter related to a demand type.

Parameter:The filter information
(Filterinfo ).

Return valueNone.

Public removeDemandFilter(FilterInfo) Remove a filter related to a demand type.

Parameter:The filter informaion
(Filterinfo ).

Return valueNone.

Public updateDemandFilter(Filterinfo) Update filter information related to a
demand type.

Parameter:The filter information
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(FilterIinfo ).

Return valueNone.

Public listDemandFilters(DemandTypeCode): List filters related to a demand type.
Filterlnfo[ O0é*]

Parameter:The demand type
(DemandTypeCode ).

Return valueThe list of filters
(Filterlnfo[Oé*])

Public listAllOffersOfStore(store_id, List all offers of a specific store relatedado
OfferTypeCode): Offerinfo[0...*] specific offer type.

Parameter:The store identification
(store_id ) and the offer type
(OfferTypeCode ).

Return valueThe list of offers
(Of ferlnfo.[0é*])

Public listAllDemandsOfStore(store_id, List all demands of apecific store related tc
DemandTypeCode): Demandinfo[0...*] a specific demand type.

Parameter:The store identification
(store_id ) and the demand type
(DemandTypeCode ).

Return valueThe list of demands
(Demandl nfo. [0é*])

2.3.2.2 Interface: Marketplacelnteractions

This interface is provided by ¢hMarketplaceOperationManager andTable 9 depicts the
methods provided by this interface. These methoddadng sophisticatedand they can use
methods provided by the MaketplaceConnection interface in avdexpioseheir sophisticated
functionalities.

Table9 ¢ Methods of Marketplacelnteractions Interface

Method Description

Public requestSpotMarketinfo(planiD, Request the ECM module to start the
Filterinfo) process of retrievingnformation from the
marketplace so that can be used during th
planning phase.

Parameter:The plan identification
(planiD ) and filter information
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(Filterinfo ).

Return valueNone.

Public  retrieveSpotMarketinfo(planiD ):
Matchl nf o[ 0é*]

Return the informatin requested from the
marketplace for a specific filter and plan
identification.

Parameter:The plan identification
(planiD ).

Return valueThe list of matches
(Matchlnf [ O0é*]

Public matchOfferToDemand(Demandinfo,
Filterlnfo): Mat chl nf o[ 0é*]

Provide tfe list of matched offers for a give
demand.

Parameter:The demand information
(Demandinfo ) and filter information
(Filterinfo ).

Return valueThe list of matches
(Matchlnf [ O0é*]

Public matchDemandToOffer(OfferInfo,
Filterlnfo): Mat chl nf o[ 0é*]

Provide he list of matched demands for a
given offer.

Parameter:The demand information
(Offerinfo ) and filter information
(FilterIinfo ).

Return valueThe list of matches
(Matchlnfp[ O0é*]

Public sendBidToDemand(BidInfo,
Demandinfo)

Send a bid for a demand in thearketplace.

Parameter:The bid informatior(Bidinfo )
and demand informatiofDemandinfo ).

Return valueNone.

Public send  BidTo Offer(Bidinfo, Offerinfo)

Send a bid for an offer in the marketplace.

Parameter:The bid informatior(Bidinfo )
and offer infornation (Offerinfo ).

Return valueNone.

Public startAuction(Marketplacelnfo)
auction_id

Indicate that an auction for a marketplace
item started (either demand or offer).

Parameter:The marketplace information
(Marketplacelnfo ).
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Return valueThe auctioridentification
(‘auction_id)

Public closeAuction(Marketplacelnfo) Indicate that an auction for a marketplace
item is finished (either demand or offer).

Parameter:The marketplace information
(Marketplacelnfo ).

Return valueNone.

Public getWinnerOption( auction_id ): Return the information of the winner of an
Marketplacelnfo auction process.

Parameter:The auction identification
(‘auction_id).

Return valueThe information of the winner
item (Marketplacelnfo ).

Public _ _ Return the list of bids ordered according tc
getRankedListOfBids(Marketplaceinfo, the requested filter.

FilterInfo): Marketplacelnfo[O...*]
Parameter:The marketplace item receiving
the bids(Marketplacelnfo ) and the

filter information to rank the bids
(FilterIinfo ).

Return valueThe rankedist of bids

(Marketplacelnfo[O...*] ).
Public establishContract(Marketplacelnfo, Create a short term contract based on the
partner_id  _provider , partner_id _consumer ) | marketplace item information and the

partners agreeing with the information.

Parameter:The marketplace item
(Marketplacelnfo ), thepartner
identification of the party providing the
service(partner_id  _provider) and the
partner identification of the party consumir
the service(partner_id  _consumer).

Return valueNone.

Public createOfferwatchLi st(partner_id) Create a watch list for offers in which a
given party is interested in.

Parameter:The partner identification
(partner_id ).

Return valueNone.

Public showOfferWatchList(partner_id) : Provide the content of a watch list foffexfs
WatchListIinfo
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in which a given party is interested in.

Parameter:The partner identification
(partner_id ).

Return valueThe watch list information
( WatchListinfo)

Public deleteOfferWatchList(partner_id)

Delete a watch list for offers in which a
given party ismterested in.

Parameter:The partner identification
(partner_id ).

Return valueNone.

Public
insertitemInOfferWatchList(Marketplacelnfo
, watch_list_id)

Insertin the offer watch list one item from
marketplace in which the partner is
interested in.

Paraneter: The interested marketplace
information(Marketplacelnfo ) and the

watch list identification
(watch_list_id ).

Return valueNone.

Public
removeltemFromOfferWatchList(Marketplaceln
fo, watch_list_id)

Remove from the offer watch list one item
from markeplace in which the partner is
interested in.

Parameter:The marketplace information to
be removedMarketplacelnfo ) and the

watch list identification
(watch_list_id ).

Return valueNone.

Public
getltemFromOfferWatchList(watch_list_id)
Marketplacelnfo [ 0%

Return the items inside thodfer watch list.

Parameter:The watch list identification
(watch_list_id ).

Return valueThe marketplace information
to be removed@Marketplacelnfo ).

Public createDemandWatchList(partner_id)

Create a watch list for demanishswhich a
given party is interested in.

Parameter:The partner identification
(partner_id ).

Return valueNone.
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Public showDemandWatchList(partner_id) : Provide the content of a watch list for
WatchListinfo demands in which a given party is interest
in.

Parameter:The partner identification
(partner_id ).

Return valueThe watch list information
( WatchListinfo)

Public deleteDemandWatchList(partner_id) Delete a watch list for demands in which a
given party is interested in.

Parameter:The partnerdentification
(partner_id ).

Return valueNone.

Public Insert in the demand watch list one item
insertitemIinDemandWatchList(Marketplacelnf from marketplace in which the partner is

0, watch_list_id) interested in.

Parameter:The interested marketplace
information(Marketplacelnfo ) and the

watch list identification
(watch_list_id ).

Return valueNone.

Public Remove from the demand watch list one
removeltemFromDemandWatchList(Marketplacel item from marketplace in which the partne
nfo, watch_list_id) is intelested in

Parameter:The marketplace information to
be removedMarketplacelnfo ) and the

watch list identification
(watch_list_id ).

Return valueNone.

Public Return the items inside therdand watch
getltemFromDemandWatchList(watch_list_id) : list.

Marketplacelnfo [ 0é*]

Parameter:The watch list identification
(watch_list_id ).

Return valueThe marketplace information
to be removed@Marketplacelnfo ).
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2.3.2.3 Interface: ManageExternalMarketplaceConnection

This interface is provided by the External Marketplacankber andrable 10 depicts the
methods provided by this interface. There are two major purpdsbss interfaceThe first is

to enable the management of the proxies connecting external marketplaces to the marketplace
exposed H» the ECM moduleThe second is to enable the management of the offers and
demands associated withe external marketplace. Due to the fact that the Marketplace GE is
only able to search for information in Link&SDL format, we need to provide basic
meclanisms to integrate the external information. Below you can find the most important
activities that need to be supported in order to successfully integrate external marketplace
information:

M translate the external offers and demands into Lik8®L, and fore them inside
Finest Platform;

I maintainconsistency between the translated information and the external information;

1 import external information and export information created ingi@g-inest platform
into the external marketplace (e.g., an offer risated inside Flnest but needs to be
published in an external T&L marketplacahd

1 synchronize the local translations insithe Finest platform and the information from
the external marketplaces (e.g., keep the same view of the offers in both places).

Table10 ¢ Methods of External Marketplace Connection Interface

Method Description
Public Insert a new proxy to the list of active
insertProxy(ExternalMarketplacelnfo) proxies to be managed.

Parameter:The external marketplace
information
(ExternalMarketplacelnfo)

Return valueNone.

Public Remove a proxy from the list of active
deleteProxy(ExternalMarketplacelnfo) proxies to be managed

Parameter:The external marketplace

information
(ExternalMarketplacelnfo).

Return valueNone.

Public Monitor if the proxy connectivity is active.

monitor Proxy Connectivity  (ExternalMarketpla

celnfo) Parameter.The external marketplade be
monitored

(ExternalMarketplacelnfo)
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Return valueNone.

Public listCurrentProxies():

ExternalMarketplacelnfo[ 0é*]

List all the active proxies.

Parameter:The external marketplace

information
(ExternalMarketplacelnfo).

Return valueNone.

Public
pullExternalMarketplacelnfo(ExternalMarket
placelnfo)

Import information from external
marketplace into Flnest internal
marketplace.

Parameter:The external marketplace

information
(ExternalMarketplacelnfo ).

Return valueNone.

Public
pushLocallnfolntoExternalMarketplace(Exter
nal Mar ketplacel nf o,

Mar ket |

Export information from Flnest marketplac;
into the ex¢rnal marketplace.

Parameter:The external marketplace
information

(ExternalMarketplacelnfo ) and the
list of marketplace information to be
exported(Mar ket pl acel hf o]

Return valueNone.

Public
convertExternallnfo(ExternalMarketplacelnf
0, Marketplace Info [0é*]):
[0é~]

Mar k e

Convert information from the external
marketplace into LinkedUSDL format.

Parameter:The external marketplace
information

(ExternalMarketplacelnfo ) and the
list of marketplace information to be
converted ( Marketplaceinfo [ 1 é ¥.]

Return valueThelist of converted
marketplace information
(Mar ket placel h.f o[ 1é*]

Public
synchronizeLocallnfoWithExternalMarketplac
elnfo(ExternalMarketplacelnfo)

Synchronize local and external informatior
associated with a specific marketplace.

Parameter:The external marketplace
information
(ExternalMarketplacelnfo ).

Return valueNone.
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Public synchronizeAllLocallnfo() Synchronize local and external informatior

associated for all external marketplaces
integrated into FInest platform.

Parameter:None

Return valueNone.

2.3.3 Interfaces related to Connection to Ul Component

In this section, all described interfaces are related to the Connection to Ul compaogenat6
introduces the class diagram charagieg each of the interfaces and their respective methods.

It is important to notice that the methods defined by these interfaces still need to be aligned with
the requirements for presenting the information according to the specifications of théh&l in
FInest Frontend module. Due to this fact, we do not present in this stage of the specification all
the parameters and return values required for each méthed-Inest Frontend module, while

not being fully specified in phase | of the project, is a keydmte in the phase Il follow on
project cSpace.

<<interface>>
ContractMarketplacelnformation

<<interface>>
ContractEvents

+ loadOffer()

+ saveOffer()

+ deleteOffer()

+ getScheduledDummyOffer()
+ getOffersUrl()

+ getOfferObject ()

+ notifyListRecurrentContractViolations()
+ notifylListPotentialPartnershipOpportunities()
+ notifyContractExpiration()

+ notifyBookingViolation()

+ notifyServiceExecutionViolation()
+ notifyTCPExecutionViolation()

+ loadDemand()

+ saveDemand()

+ deleteDemand()

+ getScheduledDummyDemand()
+ getDemanduUrl()

+ getDemandObject ()

+ notifyPartnerPerformanceStatus()

<<interface>>
MarketplaceEvents
+ loadContract()
+ saveContract()
+ deleteContract()

+ getScheduledDummyContract()
+ getContractUrl()
+ getContractObject ()

+ initCodes()

+ getTransportServiceCodeList()

+ getLocationType()

+ getTransportEquipmentTypeCodeList()

+ getPackagingTypeCodelList()

+ getLocationQualifierCodeList()

+ getHandlingCodeList()

+ getCargoTypeCodelList()

+ getTransportModeNameCodelList()

+ getTransportMeansDescriptionCodeList()
+ getContentsOrPackagelndicatorCodeList()
+ getContractCodelList()

+ showBidInformation()
+ showWatchinformation()
+ showMatchInformation()

+ notifyReceivedBid()

+ notifyReceivedRequest()

+ notifyChangeOnWatchList()
+ notifyMatch()

Figure6 ¢ Provided Interfaces related t€onnection to UComponent
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2.3.3.1 Interface: ContractMarketplacelnformation

This interface is provided by the Infoation Visualization Controller an@iable 11 depicts the
methods provided by this interface. The major purpose of this interface is to enable the flow of
information from the ECM module into the Ul componentshefFinest Frontend module. All
typesof visualization of content are addressed by the methods of this interface.

Tablell ¢ Methods of ContractMarketplacelnformation Interface

Method

Public  loadOffer()

Trigger downl@d and parsing of a service

Description

offer. The result will be an object (availablé
through method getOfferObject) which
allows simple access to all the data of the
offer7 no RDF knowledge is necessary at
all.

Public  saveOffer()

Takes the simplified service eif object,
creates an RDF file form it and triggers the
uploadof that file to the given URL.

Public  deleteOffer()

Delete the servie offer with the given URL

Public  getScheduledDummyOffer()

Loading a dummy service offer for
simplified or offline testig.

Public  getOffersuUrl()

Loading a collection of offers from the
repository.

Public  getOfferObject ()

Easy way to get just the offer object after i
has been downloaded.

Public  loadDemand()

Trigger download and parsing of a service
demand.

Public  saveDemand()

Takes the simplified service demand objec
creates an RDF file form it and triggers the
upload of that file to the given URL.

Public  deleteDemand()

Delete the service demand with the given
URL

Public  getScheduledDummyDemand()

Loading a dummy segice demand for
simplified or offline testing.

Public  getDemandUrl()

Loading a collection of demands from the
repository.

Public  getDemandObject ()

Easy way to get just the demand object a
it has been downloaded
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Public  loadContract()

Trigger downbad and parsing of a contract

Public  saveContract()

Takes the simplified contracbject, creates
an RDF file form it and triggers the upload
of that file to the given URL.

Public  deleteContract()

Deletethe contract with the given URL

Public  getSchedu ledDummyContract()

Loading a dummy contract feimplified or
offline testing.

Public  getContractUrl()

Loading a collection ofontracts from the
repository.

Public  getContractObject ()

Easy way to get just the contract object aff
it has been downloade

Public  initCodes()

Initializes (download + parsing) of all
related code vocabularies. They are
afterwards available using the correspond
methods.

Public  getTransportServiceCodeList()

Loading Transport Service Codes as Array

Public  getLocationType( )

Loading Location Type Codes as Array.

Public  getTransportEquipmentTypeCodeList()

Loading Transport Equipment Codes as
Array.

Public  getPackagingTypeCodeList()

Loading Packaging Codes as Array.

Public  getLocationQualifierCodeList()

Loading Location Coés as Array.

Public  getHandlingCodeList()

Loading Handling Codes as Array.

Public  getCargoTypeCodeList()

Loading Cargo Type Codes as Array.

Public  getTransportModeNameCodeList()

Loading Transport Mode Codes as Array.

Public
getTransportMeansDescription CodelList()

Loading Transport Means Codes as Array|

Public
getContentsOrPackagelndicatorCodeList()

Loading Package or Content Codes as
Array.

Public  getContractCodeList()

Loading contract codes as Array.

Public  showBidInformation()

Enable the bid infonation from the
marketplace to be presented in the Ul.

Public  showWatchinformation()

Enable the watch list information from the
marketplace to be presented in the Ul.
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Public  showMatchinformation() Enable the match information from the
marketplace to bpresented in the Ul.

2.3.3.2 Interface: ContractEvents

This interface is provided by the Event Notification Controller &allle 12 depicts the methods
provided by this interface. The major purpose of this interfacto ienable the flow of
notifications related to contract information into the Ul componentthef~inest Frontend
module.

Tablel2 ¢ Methods of ContractEvents Interface

Method Description

Public Enable the information related to recurren
notifyListRecurrentContractViola tions() contract violation to be notified in the UI.
Public notifyContractExpiration() Enable the information related to contract

expiration to be notified in the UL.

Public notifyBookingViolation() Enable theénformation related to booking
violation in regards to the contract to be
notified in the UL.

Public notifyServiceExecutionViolation() Enable the information related to contract
violations during a service execution to be
notified in the ULI.

Public noti  fyPartnerPerformanceStatus() Enable the information related to partner
performance to be notified in the Ul.

2.3.3.3 Interface: MarketplaceEvents

This interface is provided by the Event Notification Controller &alle 13 depicts the methods
provided by this interface. The major purpose of this interface is to enable the flow of
notifications related to marketplace information into the Ul componerntsedilnest Frontend
module.

Tablel3 ¢ Methods of MarketplaceEvents Interface

Method Description

Public notifyReceivedBid() Enable the information related teceived

bids to be notified in the UI.

Public notifyReceivedRequest() Enable the information related teceived
requests to be notifieid the UI.
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Public notifyChangeOnWatchList() Enable the information related ¢hanges in
the watch listo be notified in the Ul.

Public notifyMatch() Enable the information related to matches
be notified in the UI.

2.4 Data Types Definitions

This sectbn presentthe definition of the complex data types used by the specified interfaces of
the ECM moduleln some of the cases, a more complex information type is required in order to
encapsulate the whole content associated with the target data. In then&@NE, three main

groups of data types are needed. First, we need data types that define specific codes for the
possible types of contracts, representation of data structures and types of marketplace items. The
details about this group are presented éati®n2.4.1 Second, we need specific data types to
handle the information of contracts and this is described in Sexdah Finally, the ECM also

needs more contgx information to handle the functionalities related to marketplace operations
and Sectior2.4.3describes such data types.

The ECM module is designed to handle contract and marketplace operations. Thesd types
operations are not only required by trensport and logisticdomain, but they can also be used

by many different types of industries. Having this focus in mind, we designed the ECM module
to support thetransport and logistics domaimeeds and at he same time to be able to be
extended for any other type of industry. For this reason, many of the data type definitions
already consider the flexibility for extending such types in order to include different data
models, representation, etc.

2.4.1 Codes of Data Types

A set of initial codes is defined in tii&CM moduleand can be&xtended and refineéigure7
shows the current list of codeges and their respective initial set of content. A class diagram
representatio has been used to illustrate these codes.

<<dataType>> <<dataType>>
ContractTypeCode DataModelTypeCode
+ Code: int + Code: int
+ Title: string + Title: string
+ Comment: string + Comment: string
<<dataType>> <<dataType>>
MarketplaceTypeCode MarketplaceltemTypeCode
+ Code: int + Code: int
+ Title: string ) + Title: string
+ Comment: string + Comment: string
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Figure7 ¢ Clasdiagramns of useful codes for the EChodule

All the code data types defined gave the same attributes. The use-pseudlc€ale {iTitlgd ,
andonfmendb enables a very high degree of extensi
Using the pseudoodes there is no need to hard code all types in advance, but we define which

will be the characteristics of the codes so that they can be easyderpe

1 ContractTypeCodei Defines the supported types of contracts managed by the ECM
module. Currently, four types of contracts are defined and all of them are related to
transport and logistics operationblanket, tariff based, capacity based, and spot
contract. This list is not closed and can be expanded. For example, it there are other
types of contracteven within theransport and logisticdomain (such as performance
based contractsthey can be added to the scope of the ECM.

1 DataModelCodei Forthe current scope dhe FInest project, we consider only two
types of data to represent the contract information and also interact with the TPM
module: LinkedUSDL and the TSD representations. However, external marketplaces
will have different data fornta and the components tife ECM module will have to
deal witha diversity of data models. The DataModelCode will be able to represent this
diversity.

1 MarketplaceTypeCodei Within the FInest project, we will consider onlyansport
and logisticsmarketpl@es, but there is no restriction on the ECM specification to
extend its scope to other types of marketplaces. This data type code is defined in order
to identify which kind of marketplaces is supported by the ECM.

1 MarketplaceltemTypeCode i Currently in tle ECM specification transport and
logistics offers and demands are modelled according to the Litk&ldL data model.
However, during the definition of concrete proxies to integrate different marketplaces
there will be the need to understand different datanats and also different types of
marketplace items. This code is one of the elements that bedsk considered to
support such diversity in the ECM module.

2.4.2 Contract Related Data Types

This section focuses only on the data types used for the irgeréasociated with the Contract
Operations and Contract Analytics componeligure8 illustrates thesdata types.
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<<dataType>> <<dalaTer>.>
Contractinfo SLODescription

+ contract_id: String + slo_name: String

+ contract_data_model: DataModelCode + slo_type: String

+ contract_type: ContractTypeCode + slo_agreed_value: String

<<dataType>> <<dataType>> <<dalalype>> <<gatal ype>
TandL_LUSDL ContractVocabulary TandL_TSDResponse SLOViolation SLOlndicator
+ descr_link: String +TSD_response + slo_discrepancy: String + slo_observed_value: String

<<dataType>> <<dataType>>
ContractDeviation ContractSearchOption <<dataType>>
TandL_LUSDLSearchOptions
+ contract: Contractinfo + contract_id: String 4
e oy : + contract_data_model: DataModelCode

+ slo_violated[1...'}: SLOMilatlon + contract_type: ContractTypeCode b

Figure8 ¢ Class Diagram of Data Types related to the Contract Intezfa

1 Contractinfo © This data type encloses the basic information to characterize the
contract being considered by a method. As presenté&dgimre 8, Contratinfo is the
super class and it has currently two classieat inherent its attributes. Using the
Contractinfo data type, the methods signatisréexible enough to handle different
types of contracts.

1 TandL_LUSDLContractVocabulary and TandL_TSDResponsei These are data
typesthat share the same attributeGaintractinfo and each one inclwdts own set of
attributes. For example, tAeandL_LUSDLContractVocabulary data typasattributes
that are only relevant fotransport and logisticsontracts represented #n Linked-
USDL model

i SLODescription i This cata type contamthe basic information that charactesze
service level objectand it can represent any information.

I SLOViolation and SLOIndicator i These are subclasses from SLADescription, and
they inherit all the attributes of the super class an@écdy the attributes that are
particular to each one of them.

T ContractDeviation i Encloses the basic information that characterize contract and
the types of deviations associated with such a contract.

1 ContractSearchOption i Different types of contras will require different types of
filtering fields. This super class defines the very basic information to define a search
option and the child data types specify the details according to each contract model
type. InFigure 8 we indicate the existence of specific search options for LitkeDL
representation of contract information.
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2.4.3 Marketplace Related Data Types

This section focuses only on the data types used by the interfaces associated
Marketplace Oprations componenigure9 illustrates these data types.

<<dataType>>
ExternalMarketplacelnfo

+ name: String

+ external_proxy: MarketplaceProxy

+ mediator:MarketplaceMediator

+ associated_items: Marketplacelnfol0...*]
+ external_data_type: DataTypeCode
+internal_data_type: DataTypeCode

<<dataType>>
Marketplacelnfo

<<dataType>>
Filterinfo

+ marketplace_info_id: String
+ marketplace_item_id: String

+ marketplace_item_model_code: DataModelCode

+ marketplace_item_type_code: MarketplaceltemTypeCode

+ filter_id: String

+ list_SLOs: SLODescription [1...*]
+ associated_object_type_code:
MarketplaceltemTypeCode

iy

with the

<<dataType>>
( ( w Matchinfo
<<dataType>> <<dataType>> <<dataType>> . .
matched_object: Marketplacelnfo
Bidinfo Offerinfo Demandinfo ) i i

+ degree_of_match: double
+ filter_id: String

+ target_of_bid_id:String

T Zf T <<dataType>>

WatchListinfo
<<dataType>> <<dataType>> <<dataType>>
TandLBidInfo TandLOfferInfo TandLDemandInfo

+ store_id:String + store_id:String

+ watch_list_id: int
+ watched_object: Marketplacelnfof0...”]

+ bid_descr_link: String + offer_descr_link: String + demand_descr_link: String + interested_partner_id: String

Figure9 ¢ Class Diagram of Data Types related to the Marketplace Interfaces

1 ExternalMarketplacelnfo T This data type is used tefine the basic information of
external marketplaces. Important attributes of this data type are the marketplace proxy
to which the external market place is associated and the mediator, which converts the
information from the external marketplace formaithe format used within the ECM
module.

1 Filterinfo, Matchinfo, and WatchListinfo i These are data types to support
sophisticated operations on the marketplace. They can be seen as auxiliary data types to
host the information filters to query the markeat®, information about matches
between offer and demand, and the lists of marketplace items in which a party is
interested.

1 Marketplacelnfo, Bidinfo, Offerinfo, Demandinfo 7 These data types are very
important for supporting flexibility in the marketplaoperations. The ECM module is
designed to support not ontyansport and logisticenarketplace operationbut also
other types of industriesndinteractions withtheir marketplaces. The Marketplacelnfo
data type is the parent class of specific markeglgems such as bid (represented by
BidInfo data type), offer (represented by Offerinfo data type) and demands (represented
by Demandinfo data type). The list of curlgntepresented marketplace items can be
extended. In addition, depending on the industach one of the marketplace items will
have a different set of attributes to be considered. For this, we defined specific data
types for TandLBidInfo, TandLOfferinfo and TandLDemandinfieat inheiit all
information from the parent classes.
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2.5 Sequence Di agram: ECM Interactions with other Core
Modules

In the Finest project, four core technical modules (TPM, BCM, ECM and EPM) are designed to
interact with one another to leveratieir combinedfunctionalities. A first alignment of the
interactions among theore technical modules was described in the delives&i8e2 and D8.3.

In the last one, we introduced the initial sequence diagram to show the interactions of the ECM
Now, in this reportve advance the refinement of eénteractions Theupdated versin of this
sequence diagramiitustratedin both Figures-igure10andFigurell.

This section focuses on the illustration of the interactions first betieeBCM and TPM as
illustrated inFigure 10 andamongthe ECM, TPM, andBCM as illustrated irFigure 11 These
two core technical modules, i.e., TPM and BCM, are the witgswhich the ECM is directly
related. Theverallinteractions among the core modules could be found in deliverabde D3

2.5.1 Interactions before the Execution of Transport and Logistics
Services

As depicted inFigure 10, there is a block of interactions thadan happerbetween the ECM
and the TPM core modulesn order to exchange the necessary information and execute the
proper actionsbefore the execution of a transport and logistics serviceThis block of
interactions is represented by the loop block. Fxangle, in order to define a plan for
executing aransport and logisticservice the TPM module can interact with the ECM module
in order to retrieve information from:

T established contracts as representeéed i n

FigurelG;
9 offers inside marketplaces matching the needs oftrdmesport and logisticplan as

1 can also retrieve information from both optional blocks of interactions.

Furthermorethe ECM and the TPM can also interact after the plan is consolidated. In this case,
before going for the execution of the consolidated plan, the TPM modutgtanaly check if
the SLAs of the planned service are compliant with the contracts associated with the plan. This

interaction is illustrated in the third option block,. e . , t hein Figune 100 Théb | o c k

conpliance check of booked SLAs of a plan is required because during the booking process
many negotiations happen untiie client and provider have an agreement on how they can
really execute the transportatiofhus, this booking negotiation process is grao have the

SLA values of a transportation service deviate from the actual values in the contract.

Checking the booked plan can avoid, or at least create awareness, that the execution of the

booked transport and logistics service will hagleviations with respect to the contract
associated with it. This could mean, for example, extra financial charges for some of the
partners. With thénteractions betweethhe ECM and TPM modules, the parties can be aware of
this situation even before the actual executbthe service.
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Figure10¢ Sequence diagram of interactions between ECM and TPM mododdsre the
execution of a transport and logistics service

In the last interaction at this stage, the TPM inforims ECM of final agreedand booked
information associated with the service being prepared. This information is essential in the case
of services being executed under long term contraitksaggregated attributes, i.e., values that
should be updated during the lifetime of the tcact The ECM must update the long term
contracts attributes andaintainconsistency between what happens in the daily operation and
what is established in the contracts.
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2.5.2 Interactions during the Execution of Transport and Logistics
Services

In addition b the previous describeéhteractiors, the ECM module can interact with the

TPM and the BCM during the execution of a transport and logistics servicelhere are two
situations during the execution of a service in which the ECM interact with other modules a
illustrated inFigure11l.

Interactions among other modules during execution of a service | |
without exceplions are omitted. | |

|

|

|

|
| | |
Edeale

| ontract

|

| sendExechtionStatus {planiD, sllaData)

| |

| =~ 2 relurn
|

|

|

|
J L |
|

| |

|

|

|

|
|
|
|
|
|
|
|
|
|
| |
|
| Interactions among other modules during replanning are omitted. Iﬁ
|
|
|
|
|
|
|
|
|
I
I
|

apt

updatePlan
Statuses

cancelation & re-booking

—, retumn

ofmitted.

-

[
|
|
|
Interactions among other modules to finalize replanning are Iﬁ |
|
|
[
|

Figurell ¢ Sequence diagram of interactions between ECM artder modulesduring the
execution of a transport and logttcs service

The first situation occurs right aftarcompletion of a transport and logistics service in which a
replanning of the execution was not necessary. In this case, although a replan was not required,
different type of deviations could have happenexhd this has to be checked against the
contractSLAs. For example, during the picip of the goods the shipper delisenore goods
thanwas booked Thus, @enif the booked plan is compliant with the contract information,
there is also the chance that deviations from the booked SLAs happen duringtudle a
execution of the plan. The interaction between the ECM and BCM is designed to handle this
type of situation. The BCM can contact the ECM module and indicate that a transport and
logistics service has finished and can be checked. The process ohgttbekcompliance of the

SLA values of an executed transport and logistics service is then executed within the scope of
the ECM.
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The second situation is during the replanning of an ongoing execution of a transport and
logistics service. In this case, eweal booking cancelations can happen as well as new
bookings for the same service. This information has to be available to the $6@hat it can
perform updates on the contracts and compliance cloeck®e transport plarfo conduct thee
actions, the PM interacts with the ECM in order to inform the latter about the cancelations and
re-bookings during the replanning phase.

It is important to notice that all these interactions among the modules amandatory The

ECM module is designed to provideetaforementioned functionalities for any kind of software
component that Awantsodo to interact with the EC
this section use aanexamplethe TPM and BCM as software components interacting with

ECM. Neverthelss, the style of interaction will be the same for any other software component

willing to use the functionalities described in these sequence diagrams.
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3 Final Data Model Specifications

This section contains descriptions of thest different models/voabularies developed in WP8.
These are the Linked USDL vocabulary fmansport and logisticservice offers, the Linked
Data vocabulary fotransport and logisticservice demands and the class diagram for contract
models. For each of ¢hke models/vocabaties a subsection has been created in which the
model/vocabulary will be described.

3.1 Linked USDL Vocabulary for T&L Service Offers

The initial specification of the transport and logistics service offer was ezpbg.3. After
refinements and validation ith the domain partners, we updated the specification. Some
elements on the data model were removed and ltiedter specified, but the overall structure

of service offers in transport and logistics remains the same. As previously described, we
extendedhe core Linked USDLUnified Service Description Languagsing the Linked Data
approach [2]) vocabularies defined byWKARE in order to create a description of transport and
logistics service offers. During this work the collaboration with experts ikeldtySDL from
FI-WARE was essential to enable a better refinement of the data model.

Figure 12 shows a RDF graph for tHeal version of thetransport and logisticservice offer
vocabulary developed in FInesttiveen ML8 and M24. With RDF/Linked Datait is common

to describe vocabularies using RDF gradphatare a kind of visualization of such vocabularies.
Besides Linked USDL, the vocabulary useseveral existing and established vocabulasigsh

as GoodRelabng, GeoNamesand Dublin Core Termis Because of the linking approach of
Linked USDL, all classes from Linked USDL can be used with tresport and logists
service offer vocabulary. IRigure12 classes rewsl from Linked USDL are orange while parts
reused from other vocabularies are blgkasses in green and purple are defined in Fliidwt.
purple classes represent existiransport and logisticsodessuch agthe UNECEPackage Type
Codeor theUN/CEFACT8275 Containeor Package Contents Indicator Code.

Instead of describing in detail every term defined in the offer service vocabulary, we divided the
vocabulary imo parts. The expanded visualization of each one of the service offer parts can be
found in Appendix Ai Parts of Service Offer Vocabularyigure 12 illustrates the parts ()

of the graph highlighting them. In this document only those parts are described and an overview
is given aboutthe information that can be stored in the partth Figure 12, the labels of
relationships in the RFD graph in red indicate the changes introduced in the final version of the
data model specification of the transport and logist&@sice offer. ie description of the parts

is discussed as follows.

1 http://www.w3.org/TR/rdf-concepts/#sectiordata-model
2 http://www.heppnetz.de/projects/goodrelations/

8 http://www.geonames.org/

4 http://dublincore.org/
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Figurel2 ¢ RDF Graph describing thi&L Service Offerdtabulary based on LinkedSDL

Part A T Linked USDL service class The lasis for theentire transportservice offer
vocabulary is theesvice clasghatis part of the existing Linked USDL vocabulary. Through
this connection all classes existing in Linked USDL can be used for the descriptiansgiort
and logisticsservice offers. Tése includefor exanple the description of pricing schemas or
the description of service providers. Almost @iinsport and logisticeelated extensions are
attached to theervice class so it is the main touch point between Linked USDL (i-8\/ARE
core vocabularies) anthetransport and logisticextensios (specific domain issues developed
in FInest).

Part B Transport servicetype: In thetransport and logisticdomain many different types of

services can be offereguch aswarehousing, freight forwarding, agent \dees or basic
transportation. To take into accountgth different service types® transport service code
(specified in théd=P7e-Freight project [1]) needs to be specified for eaxdmsport and logistics

service offer. However, the vocabulamyrrentlyonly supports services of thetypeT r ans por t 0
and it is expectethat for other service types additional extensions are neé&tiede will be

developed in the phase Il follow on project cSpace.

Part C T Transport mode andtransport means Part C descrilemainly the transportation
mode, which can be maritime, land, rail and air. Common transport service offers will only
specify one transportation mode while freight forwarding services, which can be multimodal,
will specify multiplemodes In addition, inpart C the transport means is described. Each service
can specify one or multiple vehicle typ#sat are available for the transportation service.
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