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Support I.

� Planning

o Initial estimate - hypothetic parameters

• check feasibility, optimality

o Reevaluation – based on input from Traffic Manager

o Sensitivity analysis

• constraints



Support II.

� Monitoring

o Processes augmented with Complex Event Processing

o Deviation signaling

• adaptive planning

o Deviation prediction

• aggregated infrastructure data + sensitivity analysis results

• simulation

o Vis major and contract violation level logging

o Manual override

• the responsible is named



Planning

from Cardiff
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Planning
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Planning
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Monitoring – adaptation

Take evasive route

Traffic jam in the 

south due to accident



Monitoring - prediction
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Monitoring – service level logging

Log the vis major.

Earthquake 

London area

Earthquake 

imminent in the 

London area



Monitoring – service level logging

Log the contract violation.Log the contract violation.Log the contract violation.

Breaking News

bankrupt
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C-D transport has gone 
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Analysis & Simulation

� Sensitivity analysis � constraints

o The min speed needs to be 20mph

� Simulation

o Suppose: Skiing season is starting in these days

o Result: the constraints will be violatedo Result: the constraints will be violated

� Manual override

o We know there is no snow in the mountains

o Invalid values and suppositions are overridden

• The overrider is named



Motivation

� Business processes/services are continuously 
changing
o Process logic

o Data formats and standards

o Service interfaces

o Regulatory requirements

� Rigorous refinement is needed to ensure consistency � Rigorous refinement is needed to ensure consistency 
and maintainability

� Design driven by ontology
o Data structures (derived from standards)

o Use cases 

o Requirements (“input should be validated”)

o Patterns

e-Freight project meeting, Valencia, 26 Oct 2010



Goals

1. Guided expert review in early design

2. Systematic use of standards and design patterns

3. Portable and maintainable models

4. Multi-aspect validation

5. Deployment support5. Deployment support
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E-Freight approach

Design ontologyDesign ontologyDesign ontologyDesign ontology
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Relationship with e-Freight platform
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Relationship with e-Freight platform

Modeling supportModeling supportModeling support

(e.g. workflow patterns)

Modeling support

(e.g. workflow patterns)

Early validation of 

design models

Early validation of 

design models

Integration&deployment

support

Integration&deployment

support

Monitoring design?Monitoring design?
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Traditional MDA (deployment)

Platform-
Independent

Model
(PIM)

CORBA Java/EJB XML/SOAP Other

Map PSM to application 
interfaces, code, GUI 
descriptors, SQL queries, 
etc.

MDA Tool should 
generate all or most of 
the implementation code 
for deployment 
technology selected by 
the developer.
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Ontology-supported MDA
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Ontology-supported MDA

E-Freight aspects

(security, maintenance, 

E-Freight aspects

(security, maintenance, 
Model transformationsModel transformations

StandardsStandards

Application interfacesApplication interfaces

(security, maintenance, 

dependability, …)

(security, maintenance, 

dependability, …)

Generated artefacts

(configuration, process template, 

rule template, interface )

Generated artefacts

(configuration, process template, 

rule template, interface )
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Ontology-supported MDA
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Use case collection

� Functionalities of the system

� Can be derived from

o User requirements

o Protocols (existing)

o Service Interfaces (existing)o Service Interfaces (existing)

o Regulations

� Semi-automated help for process design

e-Freight project meeting, Valencia, 26 Oct 2010



Business action collection

� Refinement from use cases

� Based on service descriptors

� Regulations (e.g. “upload transport data”)

� Business cases (“load frozen cargo”)

� Patterns
o “collect all quotes with time limit”,

o “apply four eye principle”

� “Meet in the middle” approach� “Meet in the middle” approach

� Will translate to
o Subprocesses

o Rulesets

o Human tasks

o Service invocations

o Database procedures (as services)

o (Local data transformation)

e-Freight project meeting, Valencia, 26 Oct 2010



E-Freight Design Ontology – current status

E-Freigt Design E-Freigt Design 

FreightWise

Metamodel

FreightWise

Metamodel

UBL 

Metamodel

UBL 

Metamodel

Process DesignProcess Design

XSD-sXSD-s

XSD-sXSD-s
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Semantic based

transformation
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Ontology

E-Freigt Design 

Ontology

Business Rule

Metamodel

Business Rule

Metamodel

OWL-S Process

Metamodel

OWL-S Process

Metamodel

Process DesignProcess Design

OWL-S Process OntologyOWL-S Process Ontology

Rule Interchange FormatRule Interchange Format
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E-Freight Design Ontology excerpt
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Role of business entities

 Access Rights Life Cycle

Not ready Ready for 
execution

Complete

Transport Execution Plan

Business Entity Type

Executing

Cancelled

NotR RFE E Cmpl Ccd
TU C,R,U,D R,U R R R
TO R,U,D R,U R,U R R
TSP R,U R,U R,U R R
TR R,U R R,U R R

Information Model
 class TEP (UBL 2.1 Conformant)

«ABIE»
Transport Execution Plan

+ ID:  Identifier
+ Issue Date:  Date
+ Issue Time:  Time
+ Sequence Number:  Numeric
+ Transport  Service Provider_ Ready For Execut ion Indicator:   Indicator
+ Transport  Service Provider_ Remarks:  Text [0..1]
+ Transport  Service Provider_ Transport Execution Plan Cancellation Indicator:  Indicator
+ Transport  Service Provider_ Transport Execution Plan Completion Indicator:  Indicator
+ Transport  User_ Ready For Execution Indicator:  Indicator
+ Transport  User_ Remarks:  Text [0..1]
+ Transport  User_ Transport Execution Plan Cancellat ion Indicator:   Indicator
+ Transport  User_ Transport Execution Plan Complet ion Indicator:   Indicator

«ABIE»
Document Reference

+ Document Type:  Text [0. .1]
+ Document Type Code:  Code [0. .1]
+ DocumentLocat ion:  Identifier [0. .1]
+ ID:  Ident ifier

«ABIE»
Party

+ Website URI:  Identifier [0..1]

«ABIE»
Location

+ Category Code:  Code
+ Descript ion:  Name [0..1]

«ABIE»
Period

+ End Date:  Date [0. .1]
+ End Time:  Time [0..1]
+ Start Date:  Date [0. .1]
+ Start Time:  Time [0..1]

«ABIE»
Delivery

+ Actual_ Delivery Date:  Date [0..1]
+ Actual_ Delivery Time:  Time [0..1]
+ Estimated_ Delivery Date:  Date [0..1]
+ Estimated_ Delivery Time:  Time [0..1]
+ Maximum Quantity:  Quantity [0. .1]
+ Minimum Quantity:  Quantity [0..1]
+ Requested_ Delivery Date:  Date [0. .1]
+ Requested_ Delivery Time:  Time [0..1]

«ABIE»
Contract

+ Contract Type:  Text [0..1]
+ Contract Type Code:  Code [0. .1]
+ ID:  Ident ifier
+ Issue Date:  Date [0. .1]
+ Issue Time:  Time [0..1]

«ABIE»
Payment Terms

+ ID:  Identifier [0..1]
+ Note:  Text [0..*]

«ABIE»
Transport Execution Terms

+ Change Conditions:  Text [0. .*]
+ Environmental Description:  Text [0..1]
+ Transport  Service Provider_ Special Terms:  Text [0. .*]
+ Transport  User_ Special Terms:  Text [0..*]

«ABIE»
Monetary Total

+ Payable Amount:   Amount

«ABIE»
Transport Contract

+ Note:  Text [0..*]

«ABIE»
Transportat ion Service

+ Transport Service Code:  Code
+ Transportation Service Descript ion:  Text [0. .1]
+ Transportation Service Details:  URI [0. .1]

«ABIE»
Transport  Handling Unit

+ Handling Code:  Code
+ Handling Instruct ions:  Text
+ ID:  Ident ifier [0. .1]
+ Shipping Marks:  Text [0..*]
+ Total Goods Item Quantity:  Quantity [0. .1]
+ Transport Handling Unit Type Code:  Code [0..1]

«ABIE»
Delivery Terms

+ Special Terms:  Text [0..1]

+Settl ement
Period

0..1

0..1

+Physi cal
Locati on

0..1

0..*

+Deli very 0..1

+Deli very 0..1

+Noti fy

0..1

+Nomi nation
Peri od

0..1
+Vali dity

0..1

+Servi ce End
Tim e

1

+Vali dity

0..1

+Comm ission

0..1

1

+Bonus

0..1

+Penal ty

0..1

1

+Contractual
0..1

+Del ivery

0..1

+To

0..1

+From

0..1

+At

0..1

+Addi ti onal

0..*

+TransportServi ceDescri pti on

0..1

+Bonus
0..1

+Penalty

0..1

+Pri ce
1

+Servi ce Start
T im e

1
+Val idi ty

1

+M ain

1

+Transport
User

1

+Commi ssi on
0..1

+Transport User
Reference

0..*

+Notify
Party

0..*

+Addit ional

0..*

1..*

+Transport Servi ce
Provider

1

Notifications

Business Entity Type

Update 
notification

Incompliance 
notification
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High level business  processes

� Similars to those in current specifications (e.g. 
Freightwise, internal project docs)

� At the level of UML Activity Diagrams/BPMN

� Not executable

� Typically without
o Exception handling

Compensation activitieso Compensation activities

o Non-functional aspects

� Business objects
o “Vocabulary” for business rules

o Data extended with non-functional attributes

o From ontology extensions (by experts)

e-Freight project meeting, Valencia, 26 Oct 2010



High level example

� TEP creation 

 act process

T
ra

n
sp

o
rt

 O
rg

a
ni

ze
r

T
ra

ns
p

o
rt

 U
s

e
r

ActivityInitial

TEPTEP

TEP

Define transport demand

TEP TEP list

Select appropriate
solution

TEP list
[nack]

[none appropriate]

redefine demand

T
ra

n
sp

o
rt

 S
er

v
ic

e
 P

ro
v

id
er

T
ra

ns
p

or
t R

e
g

ul
a

to
r

T
ra

n
sp

o
rt

 O
rg

a
ni

ze
r

Accept booking

TEP

«rule»
Check input

TEP

TEP list

Find alternativ es

TEP list TEP l ist
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Platform independent model

� Logically executable

� Tool/platform independent

� Enriched with aspects from ontology

o Maintainability (e.g. price calculation)

� Refinement� Refinement

o According to protocols/interfaces

o Maintainability aspects

o Security aspects

o Other? (Physical security?)

e-Freight project meeting, Valencia, 26 Oct 2010



Example: BPMN for TEP creation

e-Freight project meeting, Valencia, 26 Oct 2010



Example: refinement#1

� How to refine the service lookup step? 

o (“Find alternatives”)

� The atomic action will be replaced by a 

subprocess (Local viewpoint)

� Only functional refinement, no additional aspects� Only functional refinement, no additional aspects

e-Freight project meeting, Valencia, 26 Oct 2010



Example refinement#2

� Additional user preferences added to prepare for 

future service interface enrichment

o E.g. type of preferred container will be included in 

some search

� Process maintainability increased

e-Freight project meeting, Valencia, 26 Oct 2010



Example: refinement#3

� Security considerations: only a subset of TSD is 

forwarded in certain cases

o E.g. in case of protected transport items

� Guidelines: security classification of TSD elements 

(in the extended ontology)(in the extended ontology)

Extend the process /

Determine the right boundaries for business entitites

Extend the process /

Determine the right boundaries for business entitites

e-Freight project meeting, Valencia, 26 Oct 2010



Platform specific model

� Binds the process to the execution environment

� E.g. Drools Flow, JBoss jBPM, Microsoft BizTalk 

BPEL engines, IBM WS Process Server….

� Could be generated automatically

o Needs additional information from platform library/ o Needs additional information from platform library/ 

service registry

e-Freight project meeting, Valencia, 26 Oct 2010



Outlook: Business Process Verification

Correctness (communicating processes)

Domain specific requirements / standard compliance (e.g. reporting)

Correctness (communicating processes)

Domain specific requirements / standard compliance (e.g. reporting)Domain specific requirements / standard compliance (e.g. reporting)Domain specific requirements / standard compliance (e.g. reporting)
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Outlook: Model driven deployment (SENSORIA)

Modeling frontend

UML Profile (IBM RSA)

Model
repositorySOA-PIM

Modell core RelMsg model

� Apache Axis platform
� IBM RAMP platform 

(IBM WebSphere)
� AIS (SA Forum): High

availability services

e-Freight project meeting, Valencia, 26 Oct 2010

WSDL-PSM

WSDL model

RAMP-PSM

WS-RelMsg model

Application server

.wsdl

WS-RelMsg middleware

RAMP config



Application of e-Freight metamodel
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Added value

� Extra-functional properties

o Maintainability

o Dependability (availability)

o Security (confidentiality, integrity)

o Performance (throughput)o Performance (throughput)

o Adaptivity

� Design support for

o Exception handling

o Format checks

o „Semantic” checks

e-Freight meeting, Innsbruck, March 2011



e-Freight „design ontology”

Framework 
design

• Standards fusion

• Std/e-freight
compliant DSL design 
tools

• Extension point
definition

E-freight tool
design

• Model based approach

• Different objectives

• Different derived
implementation
environments

• Simulation

Application
design

• Single model

• Instance container

• Automated
transformation

• Application
generationdefinition

• upwards

• downwards

• (tool/interface)

• Maintenance support

• Simulation

• V&V

• Run-time checking

• Automation

generation

e-Freight meeting, Innsbruck, March 2011



E-Freight Design Ontology – current status

E-Freight Design E-Freight Design 

IDEF 0 

Metamodel

IDEF 0 

Metamodel

Security, 

Maintainability

Security, 

Maintainability

Process

Metamodel

Process

Metamodel

Process DesignProcess Design

XSDXSD

Data ModelData Model
E-Freight Design 

Ontology

E-Freight Design 

Ontology

Business Rule

Metamodel

Business Rule

Metamodel

MetamodelMetamodel

Rule Interchange FormatRule Interchange Format
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Common

Reporting Schema

Common

Reporting Schema

IMO FAL FormsIMO FAL Forms

Data ModelData Model

Business RulesBusiness Rules



Related ontologies

� Transportation Ontology

o RDF: 
http://owl.cs.manchester.ac.uk/repository/download?ontology=http:
//reliant.teknowledge.com/DAML/Transportation.owl&format=RDF/X
ML

o On-line: 
http://pellet.owldl.com/owlsight/?ontology=http://owl.cs.mancheste
r.ac.uk/repository/download?ontology%3Dhttp://reliant.teknowledge
.com/DAML/Transportation.owl%26format%3DRDF/XML.com/DAML/Transportation.owl%26format%3DRDF/XML

� DAML – Transportation

o http://www.daml.org/ontologies/409

� „Information system for freight traceability management in a 
multimodal transportation context”
o http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5069433

e-Freight meeting, Innsbruck, March 2011



IDEF models in ontologyIDEF models in ontology



IDEF0 in metamodel

e-Freight meeting, Innsbruck, March 2011



Instance

e-Freight meeting, Innsbruck, March 2011



Example activity

e-Freight meeting, Innsbruck, March 2011



Metamodel integration

FAL3

Shipstores declaration 

business object

e-Freight meeting, Innsbruck, March 2011



Metamodel integration

CRS

Shipstores declaration 
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Metamodel integration

FAL3 information in CRS 

e-Freight meeting, Innsbruck, March 2011



IDEF – CRS mapping
IDEF0

e-Freight meeting, Innsbruck, March 2011

CRS



ApplicationApplication



Template-based modeling in Excel

ConceptsConcepts

Additional informationAdditional information

HierarchyHierarchy

e-Freight meeting, Innsbruck, March 2011

Additional information

(description, usage, example)

Additional information

(description, usage, example)

… in cases where the model is built by a human (e.g. integration)… in cases where the model is built by a human (e.g. integration)



Excerpt of e-Freight ontology

Internal representation of IMO FAL 

form metamodel

Internal representation of IMO FAL 

form metamodel

e-Freight meeting, Innsbruck, March 2011



Generated Java classes

Hierarchy of objects according

to the ontology

Hierarchy of objects according

to the ontology

Java interfaces and (POJO) classesJava interfaces and (POJO) classes

e-Freight meeting, Innsbruck, March 2011

Java interfaces and (POJO) classes

usable in any Java-based tool

Java interfaces and (POJO) classes

usable in any Java-based tool



Business rule in DROOLS

Business rules are supporting human 

validation at multiple levels (1,2,3,4…)

Business rules are supporting human 

validation at multiple levels (1,2,3,4…)

e-Freight meeting, Innsbruck, March 2011

Direct use of generated object

structure in rules

Direct use of generated object

structure in rules



Business process in DROOLS

e-Freight meeting, Innsbruck, March 2011



Analysis features

� Compliance check:  design time / runtime

o „Is the service provider conform with e-Freight?”

o „Is a new e-Freight solution using services in the

proper way?”

o „Are we meeting standard/legal/local requirements?”

� Security checks

o Data access is conformant with security regulations

o May change from country to country

� Impact analysis of a change

o Guidance for designers

e-Freight meeting, Innsbruck, March 2011



Models in e-Freight (D2.1)

e-Freight meeting, Innsbruck, March 2011


