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Simulation Team

Who We Are?

Universities, Research Centers and
Companies operating worldwide in synergy for
developing Innovative Solutions with a particular
focus in Modelling and Simulation

Universita __,..._[_:.5 T

di Genova i =iat
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CENTRALSES | Cagliari o avears | Australia
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A n \_)pt‘l m a Simulating Real Processes for Better Decisions
we speed up your business
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Simulation Team

McLeod Institute Simulation Science  f\iss?
—_
M&S Net Genoa Center

Email: agostino@itim.unige.it URL: www.itim.unige.it/mcleod
www.simulationscience.org Em

The research group of DIPTEM of Genoa University is active from ‘60 in
Simulation applied to Industrial Engineering and is part of MISS and M&S Net
The activities involve modeling, simulation, VV&A and analysis of Industrial
Applications and Services (design, re-engineering, management, training etc.)

as: Chemical Facilities Power Plants PM
Harbor Terminals Public Services Environment
Manufacturing Assembling Logistics

Public Transportation

The Department staff is in touch
world-wide with the simulation
community and is present
actively to conferences, exhibitions
and working meetings with the major
Associations, Agencies and Companies.

28 MISS Centers, 34 M&S Net Centers World-Wide

Unclassified



www.simulationteam.com 5
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Simulation Team MISS DIPTEM

The Simulation Team - DIPTEM of Genoa University carries out many
industrial simulation projects in cooperation with the large corporations
and small and medium sized Enterprises; some example of recent
industrial simulation project are following:

COE%IEERICI LOCKHNEED MAI‘TI’NE? .

E Polimeri w@z Fleet Management Planning & Scheduling ADtran
Europa ENI Chemical Plant Logistics Optmization
Ansaldo Service and Optimization ANSALDO )
for Power Plant Design e
¢ o CAE =z
Cetena Simulation & Virtual Project Management . :
Fincantieri of Car Deck Construction for Fast Ferry 2P FatAvio
__ CooP Simulation for Re-Engineering Supply Chain _ <> —
o’ in a Large Chain of Grocery Stores .
Members of MISS are appointed in several positions in simulation community such as: -7

@ General Director M&S Net (34 M&S Centers worldwide) KA
O Associate Vice President of SCS and Chairman of Technical Chapter

O Member of NATO SAS and NIAG

—Jortem @ Italian Point of Contact of ISAG (International Simulation Advisory Group)

@‘% Universita di Genova Unclassified
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DIPTEM was founded in 1997 as evolution of
the Institute of Technology and Industrial
Management (ITIM) that was operative from ‘60.
DIPTEM is composed by about 60 faculty
members, 15 technicians and administrative,
plus several PhD Students, external
Researchers and Consultants. DIPTEM teachers
are involved in Undergraduate, Postgraduate
and Professional activities iIin Engineering,
Management.

DIPTEM active in R&D Projects for major
Institutions, Companies and Governmental
Organisations. DIPTEM co-operates actively
with major Excellence Centers World-Wide.

Unclassified
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University of Genoa:
an Overview

The University of Genoa is one of the oldest in ltaly and in the
World (founded in 1471 AD), it is located in middle of Italian
Riviera.

The students are about 40,000 (about 8,000 new entries),

and the engineering departments has about 7,500 students (12%
in Savona Branch Departments); in effect the Savona Campus
Savona holds about 1,000 Engineering Students.

That campus is located about 2 km from Savona Downtown, in
an old complex of barracks recently converted into new
University Buildings (over an area of 200,000 m?).

For further Information about
the University of Genoa:
http://st.itim.unige.it
— = http://www.unige.it

—=] DIPTEM

@} Universita di Genova Unclassified
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Simulation Team

Savona Campus & Facilities

= i

The University of Genoa includes a g
new campus in Savona about 2 km
outside Downtown; bus services and
large parking areas guarantee easy
access.

That structure has been obtained
transforming Army barracks; today the
campus includes a big park with
facilities such as tennis courts and
sport grounds.

The campus holds Depts on
Engineering, Economy and Education;
new laboratories have been realised by
Simulation Team (Cybersar Mobile Lab,
HLA Lab).

Facilities for Professional Congress
Centres are available in the
surroundings

Congress Centre

—| DIPTEM

@} Universita di Genova Unclassified
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Partners & Spin-Off

Former Students and Researchers from MISS DIPTEM
Simulation Team created over the years spin off and companies
that currently cooperate in M&S. MAST srl (Management of
Advanced Solutions and Technologies) is devoted to drive
Innovation to Success in a wide spectrum of Application for
different Business Sectors, Companies, Corporations,
Agencies, Societies and Governmental Services.

MAST puts Modeling and Simulation to work by creating
Outstanding Solutions Essential to a Better, Safer, Healthier
and Wealthier Life operating worldwide.

MAST offers a wide range of innovative products and services
for markets including:

www.simulationteam.com 9

Simulation Team

. T
® E nVI ro n m e nt OverWindu

! « Aerospace

| - Defense
 Electronics
° Engineering health Care)

. Safety and Security * Petrochemical
¢ Retail « Energy and Power

« Shipping & Transportation |

« Logistics

ﬁl;;qfd Srﬂ-

Unclassified

« Service to the Society (nutrition,
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Liophant Simulation

Email info@liophant.org

The Liophant Simulation involves World-Wide over

120 Scientists and Technicians working in Companies and
Academia. The Liophant develops Advanced R&D Projects for

Real Applications:

The Liophant Simulation
promotes international -
Cooperations and assann,
exchanges with Excellence

| .lll.l.l -

| .
i o , -
Centers World-Wide E{ ”r!fifi;f ff;\;@ frﬁk& U177/ SN her @ 4]
(i.e. NCS, KSC, VMASC, KPI Liophant @ Members & [l Links [/
| 22 R g
www.liophant.org

| DIPTEM

@‘% Universita di Genova Unclassified
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Simulation Team

The International Activity of

Liophant Simulation

Exclange Activity
Numich., PuD, Master, BS 2 01 0

September \ Simulation Tean
_ Genoa
* A Ceylan, A Claudel

EDA, Capricort

Rome, Jul

F Made

ESISA MTIMOS Virfual Testing

Fes, June ) .

M. Hairi Diapeall '

F Madeo,

\ F. Tarone PMC LAMCE COPPE
T - . Detroit, Orctober Rio, Mov-Dec
London, May Michigan Univ. G Gazzale G.Gazzale
Detroit, Cciober : —
PETROBRAS

Harvard
Med.School
Capricorn 7 & Oct-Nov
Paris, Augrst Seattle, Feb C . Cereda
ABeasing VMASC [CAMES2010, Istanbul, May

vNﬂlfﬂlk, Apm‘j F.Madeo, L. Nicoletti, S Mannis,
FMadeo, F. Tarone ‘ T Pizzuti

UFR)

VMASC, DLL, Norfolk State Univ
Mov-Diee D.Maino

Clermont-Ferrant
Auguizt, A Claudel

PKI, Lincoln NE, NASA &
March, A Pessina Orlando, Mgy SpringSim e
EBR, Vienava A Climino Orlando, April
Dec, D Maino CSC, Orlando  F.Madeo
& Marseille, My March, APessina  F.Tarone
M. Hamuii, F Madeo, F. Tarone ITTSEC Orlando.
@ November

ss|| M .

H
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Simulation Technology |
Transfer

Since 2000 Simulation Team - DIPTEM support
Professional and Academic MISS International
M&S Certification Program:

MISS Education
in M&SS

Prof.

Courses ST

PhD Programs
Masters Programs

,
The Lecturers included experts from major excellence centres (i.e. Boston |
College, Genoa University, NASA, DMSO, National Center for Simulation, SAIC,
Aegis, CSY., Riga TU, UCF , McLeod Institute of Simulation Science).
The Professional course attendance (PM >100, M&S 60, HLA 40, VV&A 20)
included Companies (i.e. Piaggio Aero Industries, Alenia Aeronautica, Alenia
Marconi, SIA, Fincantieri, COOP), Academia (Pol.Torino, TU Delft,
Univ.Marseille, Pol.Milano, Univ.Firenze, Univ.Bari, Univ.L’Aquila, etc.)

and National and International Services (i.e. Army, Navy, Air Force, Joint Forces)

v DIPTEM
@‘% Universita di Genova

Professional

M AN
&S Certification

VV&A
HLA
DIS
PM in M&S

Academic
Certification

Team Working &
Exercises

Unclassified
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Project: SIREN
Professional Courses |, ™.

The professional courses have been organized since 2000 ~_ )
for World-Wide professional experts and technicians, in y o "
English, Italian and French, including: 7

— PM: Project Management for M&S
— M&S: Modeling & Simulation

— Interoperability M&|S

— HLA: High Level Architecture

— VV&A: Verification, Validation & Accreditation
— RCM: Reliability Centered Maintenance

The courses include lecturing and exercises;
teachers are usually world wide experts from
major excellence centers (i.e. Boston College,
MISS, Genoa University,
National Center for Simulation, SAIC, Aegis
Technologies, CSU, Riga TU, UCF, McLeod

NASA, DMSO,

www.simulationteam.com 13

Simulation Team

Institute of Simulation Science, etc.). ﬁ

Unclassified

ﬂ Management Oriented

Technical Oriented
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System of Systems
Engineering along Millennia

T

S

T
i
=

tocolter Tuton te kol Bvépee Sizotdo xord
Nuepnaim 08v éxdomy fnos 1= kel dvilp teraypévos tolic olite iperde, ol
Guppoc, ol xalpe, ol vUE Epyar pi| ol xoteviicem tov mpoxelpevov ald Spbpov v

TagioT
o 440 BC HERODOTUS, Book 8,98

Neither snow nor rain nor heat nor gloom of night stays these
couriers from the swift completion of their appointed rounds

DIPTEM
Universita di Genova
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System of Systems
Engineering: Where is it?
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System of Systems
Engineering: Where is it?
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System of Systems
Engineering: Where is it?

e

P =

”.w‘?’?"f !'

i DIPTEM
@‘b Universita di Genova Unclassified



Simulation Team

System of Systems
Engineering: Where is it?
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System of Systems
Engineering: Where is it?
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System of Systems
Engineering: Where is it?
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System of Systems
Engineering: Where is it?
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System of Systems
Engineering: Where is it?

)

i DIPTEM
@‘b Universita di Genova Unclassified



Simulation Team

System of Systems
Engineering: Where is it?

)

-
-
-------

i DIPTEM
@‘b Universita di Genova Unclassified



Simulation Team

System of Systems
Engineering: Where is it?

)

i DIPTEM
@‘b Universita di Genova Unclassified



Simulation Team

System of Systems
Engineering: Where is it?

DIPTEM
@b Universita di Genova Unclassified



Simulation Team

System of Systems
Engineering: Where is it?
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System of Systems
Engineering: Where is it?
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System of Systems
Engineering: Where is it?
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Simulation Team

System of Systems Engineering
Why Engineering?
Because these are very

nny'lnten ystems

_1 o we. need a Iot of

Ingenium

to illuminate us on these SoS
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Simulation Team

Complex Systems

A Complex System is an entity obtained as
composition of interconnected elements, able to exhibit
one or more properties and or behaviors not obviously
deriving from the pronertles of its |nd|V|duaI parts.

—] DIPTEM

@} Universita di Genova Unclassified
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The principal differences between
a very large, complex, but monolithic
System and a System of Systems

www.simulationteam.com 35

Simulation Team

System of Systems

is related to the following issues:
« A System of Systems is expression
of many Systems that have their

own capability to operate
technically independently
- Managerial Independence of each

System Interroga.t‘il\\;ﬁ‘s,
- Geographically Distributed o
Systems When

*What

« Evolutionary Development
 Emergent Behaviors

. System of Systems -

Stakeholders

» Decision Makers

» Policy Makers

» Users

» Enterprises

* Project Managers

* Product Managers

« Engineers/Architects
+ Developers Builders
 Suppliers

External Parties

Most Contemporary Challenging Issues on SoS are Human Components

Unclassified

SoS Characteristics are Very close to those of a Complex Systems
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To succeed in applying SoS Engineering it is necessary to deal with
challenges such as

www.simulationteam.com 36

System of Systems as

Challenging Framework

Clearly Defining SoS Boundaries, Ranges of Validity and Requirements
Keeping under Control the SoS development environment to guarantee
that the requirements are satisfied in optimal way considering
technical, economic and operative issues

Considering the Constraints related to the use of Legacy Systems as
SoS Components and their possible impact in term of functional and
implementation inefficiencies and inconsistencies

Defining SoS solution considering that the Component Systems have
independent ownership, funding, and development processes in
addition to the operational and technical elements

Paying attention to Emergent Behavior and Development Changes and
on their possible overriding effect on SoS Capabilities

SoS System of Systems

&7 universita di Genova SE System Engineering

Unclassified
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SoS SE as guideline for DoD
Acquisitions

e

NCLASSIFIED 2
UNCLASS &

N

e Assessing " NAVAL INTEGRATED FIRE CONTROL - COUNTER AIR
Oz_pa 1y ’ Performances
jectives b
-~
Orchestrating
Upgrades

Developing & ‘
Understanding Evolving
Systems SoS

Architecture

Assessing
Requirements
& Solution
Options

Monitoring
Change

LN ASSIEIETY
Example of an Operational View of an SoS: Naval Integrated Fire
Control Counter Air [Source: Navy Chief Engineer’s Office]

External Environment

SoS System of Systems

|

_:g DIPTEM SE System Engineering

@ Universita di Genova Unclassified DoD US Department of Defense
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Simulation Team
Engineering in SoS as a
Paradigm

System of System
Engineering is an
approach able to be
applied to SoS created
in multidimensional

environments

Time &

& Areas :
Functions
Space and
Configuration
= Dmg.;,. = Strong need to combine Social and Technical Networks

@} Universita di Genova Unclassified
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Simulation Team
Engineering in SoS as a
Paradigm

System of System
Engineering is an
approach able to be
applied to SoS created
in multidimensional

environments
View

Technical
View

= D.pT;M : Strong need to combine Social and Technical Networks

@} Universita di Genova Unclassified



To support the
whole Life Cycle
of a System of
Systems we need
simulators able to
federate the different
aspects and to take
_ care of Humans

—=] DIPTEM

@‘% Universita di Genova Unclassified

Learned

2

Complex
Scenario
Simulation

%

Requirements

7

SoS Federation
& Simulation for
Engineering

L7

SoS & Complex System

Operational &
Lesson Logistics @ Deployable

SoS & Systems Weapon

I High Resolution
Def
efinition & Modele and QSYStemS
PM Simulation

www.simulationteam.com 40
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Simulation, SoS and Complex
Systems

Life Cycle of

Simulation System of Systems

Training
Simulation

4

Operational
System of Systems

Single Models, Federates,

as well as Virtual Live and Virtual Testing
Constructive Federation of &
the SoS / Complex System Experimentation




for Service Division
of Construction and

Engineering Companies.
LAPIS combines different

modules:
» Service Model

>l DIPTEM
@} Universita di Genova

LAPIS is an intelligent
decision support system

Inventory Optimizer

Scheduling Optimizer
Overall Resource Optimizer S
Metrics & Key Performance Indexes

LAPIS

Lean Advaced Pooling Intelligent optimizer & Simulator

FA LapiS Advaced Pooling Intelligent optimizer & Simulator 2.0
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PIOVRA

Polyfunctional Intelligent Operational Virtual Reality Agents

PIOVRA was an EDA Project developed in cooperation with ltalian and
French MoDs in partnership between MISS DIPTEM & LSIS.

PIOVRA allowed to develop a new Generation of CGF able to simulate
“Intelligent” behaviors, filling up the gap between user requirements and
current available CGF performances

PIOVRA demonstrated the new intelligent agents directing the CGF as
effective models integrated in HLA Simulation reproducing Urban
Disorders integrated in a Theater Simulation | —

nnnnnnnnnnn

& HicroLvillet S

sssssssssssss

::::::

ccccccccc

nnnnnnnnnn

—| DIPTEM
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RATS

Riots, Agitators & Terrorists by Simulation

www.simulationteam.com

RATS is a demonstrator based on Intelligent Agents for simulating Riots,
Civil Disorders as well as Agitators and Terrorists actions within Urban
Scenarios considering different entities and influence of Human Factors
such as :

Paramilitary Forces Terrorists Warlords

Police Forces Firefighters Health Care

Military Units | NGOs Governmental Entities
Population | R Protesters Ethnic Groups

mmmm

zzzzzzzz

—=] DIPTEM
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Haiti Case

IA-CGF NCF Riots & IA-CGF NCF EQ

www.simulationteam.com 44

The Demonstration was based Haiti
Earthquake 2010 and presented by USJFCOM
at ITEC2010.

The demonstration was devoted to show the
potential of interoperability in combining
different simulators for full coverage of a
complex problem such as that one of Haiti.

Simulation Team was involved by using his
interoperable IA-CGF reproducing Population
Behavior, Human Factors (famine, stress,
diseases, fear, aggressiveness), Riots and
Gang Activities as well as the impact of the
Simulation Earthquake

| DIPTEM

Zl Universita di Genova Unclassified
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CAPRICORN

Civil Military Co-operation And Planning Research in Complex Operational Realistic Network

CAPRICORN is an active EDA R&D Project devoted to develop
capabilities in the complex and critical sector of Military
Operation Planning, specifically for asymmetric warfare
scenarios involving CIMIC and PSYOPS, by using CGF
(Computer Generated Forces) based on Intelligent Agents (IAs)

ITSSOFT

—=] DIPTEM
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IA-CGF MODULES

The new /A-CGF Modules devoted to create the
simulation of complex Scenarios include:

*IA-CGF Units
*/A-CGF Human Behaviors
*JA-CGF Non-Conventional Frameworks

Simulation Team
www.simulationteam.com

—=] DIPTEM
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IA-CGF Units

IA-CGF Units are a set of interoperable units with capability to
be integrated in constructive simulation

— Police

— Gangs

— Local Population

— Rioters

— Insurgents

— Terrorist

— Local Authorities

— Warlord

— Criminal Organizations

— NGOs (CIMIC ops.)
— Civil Personnel (CIMIC ops.)

— Domestic/National Situation (for instance for troops moral): By @@ s
» Population |

* Media Y B
—_ — o ; N
TN Lobbies g5 8
lmmlm' — International Public Opinion e '
Slinl‘u.lal.#itprtl - — International Diplomacy Zf;isgoirfe%izzlﬁlg
' | — New Threats (i.e. 2nd Generation Terrorists) controlled by IA-CGF

—=] DIPTEM
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IA-CGF Human Behaviors

Specific modules with IA-CGF Human Behaviors:

* Fear

« Stress

» Fatigue

« Training Level
« Aggressiveness

« Ethnic Factors
» Religious Factors
« Combat Skills/Experience

IA-CGF Human Behaviors operate as a set of further
characteristics to be added to each unit in constructive

(e[| Simulation.
'mm IHH‘ #: i.e. now in constructive simulation every unit in the scenario have infos about status and
bt type of ammo, by IA-CGF it will be added dynamic information about level of fear and

wwwsimulationteam.com stress and the Units performing according to it

—=] DIPTEM
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IA-CGF Non-Conventional
Frameworks

It is important to consider the integration in a scenario of the /A-
CGF-Non-Conventional Frameworks (IA- CGF-NCF), each
simulating specific events: .

*IA-CGF CIMIC/HUMANITARIAN FRAMEWORKS
— Food Distribution
— Reconstruction

— Natural Disaster (i.e. Hurricanes, Earthquakes)

— Man Made Disasters (i.e. Explosion, Hazardous Material Spills)

3 — Evacuation

4l «IA-CGF PSYOPS and INTELLIGENCE FRAMEWORKS

— Integration Sibilla® Serious Game for Intelligence Officers training

In non conventional scenarios for particular training purposes.

We can imagine to have active different non conventional .~
Frameworks, in different locations, with different level of detail inside

..—.,—T]‘ the simulated theater.
L ﬂa

Simulation Team
www.simulationteam.com

| DIPTEM
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MOSCA

MOdelling Supply Chain Attacks

MOSCA project is devoted to the development of Models for estimating
the impact of attacks or disasters affecting supply chain of consumer
goods; MOSCA includes dynamic impact of events on consumer
emotions as well as effectiveness of countermeasures

= SIll & Simulator of Attacks to Retail Chains. txt - Blocco note
| oo [ TL AT File Modfica Formato Visuslizza 7
E c.x == B ,;_ —‘l——i —== Eveil  [Contestmrdoerhioed B Bad twedla | soder o apprebaraicn 3

Faas parcepilon 4

Steis Code 2 [x] Distsinn cads: < =]
—
Irt pmad Teigmpnn Frong
Whedia [ ET] L 3 [ 25
Spending 5] ¥
2 ot (aange
! Bt o B e Anivas ar | Checkeut a7
1o rate |_ae
E T = "Terrorism Attack
e &% In Retail Buisness " 2t I
g Simulator T
2 - . £

a@‘____ E = ' Ginmdatoee [ oo | venorgal f Watie JFear | aabang  Bacmeda [ i AT o OKata fdita Ie
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ASPID

This research is focused on
the development of
innovative tools for
analyzing and optimizing
the risk related to the
evolution of the elements in
the supply chain. ASPID
proposes an innovative use
of modeling for evaluating
the impact on the supply
chain of different aspects
such as international
competition, know-how
diffusion in new areas,
critical events and disasters

Unclassified

Advanced Supply chain Protection & Integrated Decision support System

//

| Environmental Risk |

| Consorzio Tessile Calabrese ]

PIAGGIO ~—7
\FRO /)
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RAILSEC

Railways Security

ie3 32 [P
ity 2

The project concentrated in o CEE e |

developing models for Risk -
Analysis related to Security in CEE

Rail Environments. The project — _ o |
develop emergency A Hiss) B

management and event
simulators as well as model
devoted to identify medium and
long term effects in term of
costs, resources and impact on

the overall environment.

The project was developed in _ _ —
cooperation with Institutes in | Service Interruption || Businesses |
North America and focused on g . o [l MedumTerm | g=
terrorist attack issues " Medium Term |

—=] DIPTEM
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SESISEP

Security Simulation of Sea Port

The project concentrated in
developing simulation models to
support Security in Ports in term of
Risk Assessment, Training, Security
Solution Analysis, etc. The initiative
is modeling ports, terminals,

www.simulationteam.com 53

R ¢

operative procedures, regulations &
policies.

The model was successfully applied to
evaluate the impact of ISPS, MTSA and

GRAPHIC USER
INTERFACE

SCI evolution in large container terminals.

Ship Characteristics

M. Contaner Number fo urfoad  Max, Container Number fo Linigad
500

Tugboats Number

Forklifts Number per Berth

Mean Forkiift speed

@} Universita di Genova Unclassified

A demonstrator is available on: — | | ||
Ships Arrival External Truck Characteristics [
. . . Mean Interirrival Time () Trucks Number . Mean Truck speed . [
www.liophant.org/projects/secsim s e ———— pm—

| DIPTEM
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This model is inspired by real case and ===
simulate a region subjected to social,
economic crisis, it includes: covernment

Federal

Police
~———

lllegal Local

Small Region Simulation == - | Workers |
Social Multi Ethnic Reality
Companies
Authorities

Real & Fake Economy
Civil Disorders

b otk €t 4,
Polices vs. Crime Organizations§ v

Federal vs. Local Authorities

A— Virtual Unemployment
Companies Office
000 ‘]
i i
22 = i | F
(&) mMiss! Simulation Team m
g{? ° 7§ IMMISEI gi www.simulationteam.com

| DIPTEM
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CRiCS

CENTRE FOR RESEARCH
In CompLex SysTEMS

PANDORA

PANdemic Dynamic Objects Reactive Agents

PANDORA addresses the dynamics of the spreading of a Pandemic and experiments
are on-going on H1N1 influenza A virus by a joint simulation project involving USA,
European and Australian R&D Centers (MISS DIPTEM, Dartmouth College, CRICS).

PANDORA proposes to use an evidence-based approach whereby statistical data
(census) and ethnographic surveys are source for the model and integrated with
Human Factors representing the psychological and social parameters impact on
people behaviors and their reaction to containment measures and policies

PANDORA evaluates the efficacy and cost benefit of various mitigation strategies
such as school closures, target anti-viral prophylaxis and other mitigation measures,
level of absenteeism, and its impact on commerce, industry, economy and functioning
of society as well as population attack rate, risks related to specific groups and on
flows across State borders.

lesponse Requirements

Unclassified
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SIBILLA

(]
ey g
i - =z "
AR 2 )
, & k. ZY e
2 = o
ATTAC e
T J = —

Simulation of an Intelligence Board —_—
for Interactive Learning and Lofty Achievements * ™

*SIBILLA is multiplayer web strategy game that simulate Terrorist
Actions organized by different organization directed by IA that
plan, prepare and execute attacks on specific:

Dummies

- M:. .
- L 0 Cat | 0 n Terrorist Terrorist Terrc_>rist Commulnsication
- Action > Action Action :
—_ S | te Concept Planning Execution Comprimezed
Sources

— Time ¥ v
Intelligence > Intelligence Intelligence )
- Th reat Type Reports Reports —» Reports —»  Prevention

*The intelligence reports are distributed among the players based on their
capabilities and shared by a stochastic engine

*The Identification of the attacks in time is the key for individual success;
the players cooperate and compete for budget and success

*Threat missed to be identified generate terrorist attacks that reduce

—oerew  9lobal trust and support to intelligence agencies

@} Universita di Genova Unclassified
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CUMANA

Cooperative/Competitive Utility for Management
and Advanced Networking skill Acquisition

CUMANA is a Web Multiplayer Game that provides
the opportunity to play interactively a
cooperative/competitive game, in a distributed
environment where different “Managers” operate
concurrently with benefits and penalties connected to
both common and individual objective achievements
related to their role in their Corporation.

The main goal is to share information in order to X
support Decisions Making in a Corporation Framework i
based on market reports affected by risks
The Identification of the market event in time is the key
for individual success of each player as well as the o
overall corporation, while risks not properly addressed i
generate losses for the whole players '

| DIPTEM
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KATRINA LIKE

Emergency; the Project
Layers of

Evacuation Activities, etc.

State Definition

®  GIS Integration

successful
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o
'

Regular Activities

& Transpeortation

Owerall Simulatien
[ T ]

o

. 1.7 S
~
e "-p_

e § B « m .

e

1 A=
el ] o

L

5

—

i

KATRINA LIKE was a Joint Venture that Demonstrated the
possibility to Model a National Crisis and to Simulate a Wide
demonstrated
Simulation of an Hurricane Impact on the Transportation
Louisiana State Considering Traffic Cargo,

the

Hurricane
Simulation

Evacuation P &P

v-| DIPTEM
@} Universita di Genova
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CIPROS

CIVIL Protection Simulator

CIPROS is a modular approach
for Civil Protection that integrates
GIS and Simulation.

CIPROS generates Crisis
Dynamic Web Sites for supporting
training and information share =

CIPROS includes simulation of:
*Explosions

Hazardous Material Fallout
*Flooding

CIPROS support definition and
management of different Alert Level
and Threats Classification as well as
evacuation Procedures for Population
and people with impediments

[[[[[

—=] DIPTEM
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MESA

Fie Edit ¥iew Go Communisator Help

=

Maritime Environment for Simulation & Analysis | |
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Martedi 09/03799 18.19.49

¢ i
i A - T AL
v ¢ A & 2 £ G & |l
Back [owod Reoad Home Seach Gude  Print  Secud [0

7| i Bookmarks Hi Location: [fe:///C5:7C/PROTCN AWeb/DilSpil2 i) [ ¢

MESA is an
environment to perform
simulation and risk analysis in
ports and maritime sector.

MESA is devoted to support port
organizations, entities
operators in Emergency &|.

and|

H I Intermet [ Lookup [ MewsCool Metcaster 1
integrated :

iiiiiii

Latitude [ 44" 23" 16"N  Latitude [ 44°23'26"N

Longitude 855" 34"E  Longitude 8" 53' 52"E

Environmental b

~Choose Map

Background Map

1:2000 -

[ Sirnulation Clock

Time: 3 hours

Management.
MESA is a modular system based on
combined simulators running on PC
and providing direct output also on
WWW servers.

—=] DIPTEM
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~Simulation Inputs

Simulation Time

our(s
Time Resolution 1 hour(s)

"Choose Spilled Maferiai

 Simulation Outputs

Tatal Amount of il [66.08658593  (m3)

Oil on Coast 0 (m3)

Taotal Oil Surtace 72000 {m2)

Run 1 Close
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Distributed Virtual Maritime
Environment

Procedure Design, Risk
Analysis , ReEngineering C/C++

Java
L]

Distributed , Cooperative
Planning and Management

A Platform Independent Distributed Environment for
Maritime Applications

—=] DIPTEM
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MARLON

MARitime LOgistic Network

MARLON is a model that allows the evaluation of
costs related to different marine logistics scenarios
MARLON has innovative features like interoperability,

173 iPnrt§

I~ Flows l_ Ulose

Interactivity and Integration with GIS so companies have e A Com
demonstrated interest about these; MARLON is a critical R e e e e
support for organizing distributed Meetings concerning e S I Oy
tactical and strategic decisions on logistics and production " S ] e e [

Feqular Fuel Cost [%]

(investments and budget) as well as Videoconferences to [ _/"' e
evaluate critical operations and scheduling decisions o L W

MARLON is an integrated solution combining Simulation and [ e
Optimization, so MARLON is a DSS that improves planning || &=iztmase ot | g |

36 Bitheszad 37 BEEY 241833
and management of resources for liquid bulk transportation ||z &=2am Loy ,—
reducing the total cost for transportation and related risks £ i 11555 4769 [P —
MARLON also allows to put in contact logistics with
production and make their integration in the company’s IO Pl Asenna 42795582
MARLON simulator has been tested and validated giving 5 e e el el

output compatibles with other models and with Real Industrial| e s | pewnd | Faw | o | P | pa |

Case Copyright [c] 2004-2010 Simulation Team MISS DIPTEM University of Genoa I~ GISOn I~ Dynamic GIS

—=] DIPTEM
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FLODAF is an tools to

support engineering and B
performance estimation of |-

Data Fusion Solution; this
suite includes a Scenario
Generator and a Simulator
for analyzing the Data
Fusion performances over
complex Air-Naval
scenarios including ships,
submarines, missiles,
airplanes and helicopters.

DIPTEM

Simulation Team

FLODAF

Fuzzy Logic Data Fusion

nnnnnnnnnnnnnnnnnnnnnnnnnn

eeeeeeee

3:401.353680175781
C:Z36.104400634766

b
Target All Targets -
* tel

Universita di Genova Unclassified
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PANOPEA

‘PANOPEA is a simulator for
reproduction of Piracy
activities and for evaluating
different strategies in NEC C2
M2 (Netcentric Command and
Control Maturity Models).

‘PANOPEA reproduces military
vessels and helicopters,
ground base, cargos as well as
fisherman and yachts traffic as
well as Pirates

*Pirates are directed by
Intelligent Agents and apply
strategies for succeeding

Unclassified

Piracy Asymmetric Naval Operation
Patterns modeling for Education & Analysis
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B ANOPEA - Piracy Asymmetric Naval O peration Patterns modellin

5 11, 850209236145 50.251 7738342285 Pesc_390 702 624450683554
* 704024536132813 Time 28 [days] 8: 1 Crossing 138525 N Fiigate: 16 N_FisherBof
85 CargoFlow: 4. [Ships/Diay] Teriativetitad

oD elicopd

Fiigates 16 Prates 24 Inteligence 85

DF - DM 234 412749702692 IntHel 2.7693042755127 Piate -1

20 11.6743173599243 49 951097717285 Pesc._95 705.824645995094

DP - DM 109.534524347731 IntHel 1.11 985764365736 Pirate

07 12,431 9652338843 43 5811462402344 Pesc_281 710.424526757813
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X 1247850323723 44, 3EEEBEZI24 Pesc_212 7136051427734

* 714.025148484375 Time 28 [days] 18: 1 Crossing 202852 N_Frigate: 16 N_FisheB

pots: 59 CargaFlow: [Ships/Day] Tertativeditad

3 [l elicopd

4
Fiigates 16 Prates 24 Inteligence 83
DF - DM 315 962084343597 IntHel 3.09925484657288 Piate - 1

X 12.2777338027954 50 9457321 1663992 Pesc_443 719.225500486281
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Aday]
[Nm]

=1

Fleorganize
Quit

[Nm]
T~ Dynamic GIS ]
Gison  [BEEIS
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e [h]

ships] |16
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&0
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Copyiight (] 2009-2010 Simulation Team MISS DIPTEM University of Genoa UCUSRVIR wasimulationteam cam
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Placra

Platform Crew Analyser

The Placra model was developed Iin order to
reproduce the crew activities on Oil Platforms.
Placra simulates crew activities

OpenGL OpenscensGraph
WRJuggler Sonix

PR, N Windows
oA o EERELER

WA - "%
= Sy e
@ I:‘I'i ~ f § LI .
<. & | e
. PETROBRAS -, /& 4
Iy S

v DIPTEM
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—

=

CALYPSO NI

Carrier Life cYcle Period Simulation & Optimization

CALYPSO project investigated | ==
methodologies and techniques
devoted to analyze the Life
Cycle of the New ltalian Carrier
Cavour.

CALYPSO included
development of Tools
for comparing costs,
operations and
performances

of different Carriers.

ccccccccccccccc
3333333

aaaaaaaaaaaaaaaaaaaaaaaaaa
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techniques (genetic algorithms) and

| DIPTEM
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= | T4 |

T

< ACASO 55M - Carrier Life cYcle Period Simulation & Optimization = |[B1]8%)
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DESU-BUMATRAS

Development Support for Front & Design in Bulk Material Transhipment System

Support to the development
of a Stochastic Discrete
Event Simulator devoted to
investigate Bulk Material
Terminal and Transh1pment

>l DIPTEM
@} Universita di Genova
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VIP-STRALO

Virtual Prototype by Simulation in Transportation and Logistics

VIP-STRALO goal is the
creation of innovative solutions
based on  Interoperable |§
simulators for SBDVP =
(Simulation Based Design and | &
Virtual Prototyping) applied to |

Automation Sectors.

VIP-STRALO involves the creation of two \
interoperable demonstrators:
*LOCRAS: Logistics Crane Simulator
*FEBO: Federation of Boats s

—=] DIPTEM

@} Universita di Genova Unclassified



www.simulationteam.com 70

Simulation Team

T_PT & ST_RS Simulators

A Solution by Simulation Team MISS DIPTEM Genoa
http://st.itim.unige.it

v N V== ‘_‘

A Solution by Simulation Team MISS DIPTEM Genoa
www.simulationteam.com

This new generation of
simulator is mobile,
real-time, scalable and
interoperable and
compliant with state of
art technology and
standards

ST PT Crane Sim

Shelter & Facilities ST _PT Truck Sim

—=] DIPTEM
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o =l Bio-meagtites
Distri urea [ Integrat

%Iaﬂon—- Simulatibn ol

| DIPTEM
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The ST-VP is the ultimate Port Crane Simulator
developed by Simulation Team and includes all the
different crane types and New Solutions for Operator
Training, Safety and Security, Procedure Definition,
Equment Design and Virtual Prototyping

ST-VP is fully containerized real-time ST-VP includes a Full-Scope Simulation
/| distributed HLA Simulator reproducing for Training Operations & Procedures,

| Port Operations. ST-VP is integrated in  an Integrated Class Room, the

| 40’ High Cube Container ready to be Instructor Debriefing Room, and

M7 used on site immediately after arrival. secondary Interoperable Simulators of
all the Port Cranes and a Biomedical
Module for Safety, Ergonomic and
Posture Enhancement.

ST-VP Simulator allows to operate all
| the different Port Cranes in a Virtual
| World by an immersive Cave (270 °
Horizontal and 150° Vertical), ST-VP World is customizable |2
reproducing Sounds, Vibrations, Motion ~ for each Port, Crane &

in all weather conditions Procedure and Equipment.

| DIPTEM
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Virtual Prototyping

The Simulation Team Solutions are very effective as
support for Virtual Based Design and Prototyping
measuring Real Overall Performances in the Virtual
World by considering dynamic interactions among all the
Elements and Entities.

Experience was carried out in Equipment, Control and
Man-Machine Interface Re-Engineering

v-| DIPTEM
@} Universita di Genova
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Virtual Security Assessment
and Training

Synthetic Environment for Virtual Sim

supporting Distributed Cooperative

Training among different Actors (i.e.

Port Authority, Coast Guard, Custom %

Resources, Terminal Operators,

Public Urban Authorities) within
different Scenarios

>l DIPTEM
@‘% Universita di Genova
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Port/Terminal Security
Simulation

Simulation Team is active in Modelling & Simulation for
Guaranteeing Security in Maritime Environment
especially in reference to Ports and Termmals o

A major goal in this context it is to [
create solutions that support *
the Definition of operative
and training procedures for
security and safety harbours
operations with strong

emphasis on common — Sy
standards and multiuser | *“ |
framework et

| DIPTEM
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LEM

LEM Project is a joint
venture among Ford,
Boston College, LSC
& Genoa University for
Developing a Web
Based Support
System for Supply
Chain management.

Tests using LEM
beta._ modules have
been carried out
successfully on over
__ 70 logistics centers.
>~ DIPTEM

@} Universita di Genova

Logistics Evaluation Model
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Production Lings

Aine #T |Line DAE1 |Line

Car Type Luzury
Site P51
Location Fittsburgh

500,000

500,000

Production Supply Chain

Production Site | P5_01 Pittsburgh -

Car Model

UpDate

Supplier

Ci_002 Car Mago

400,000
80|
Overall Efficiency [ a721]
MTEF | 8.0
MTTR I 14
Cost for mproving 378
Froductivity
Cost for Enabling 150,000

7|4 for improving 1 car fyear [management cost $year]

new Cars same type

far each new model enabled [management cost $year]

1

|
100000
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J20 allows to experience in a
Web Based Environment a
New Product Development by 1 asymprotic AF
working in Cooperative Teams ’
(Engine, Avionics Cell)
representing  different  Joint
Ventures competing for the

Lunghezza . 23 [m] 10 30 Spints 10200 [ky] 1000 20000 Coetf. TFR [grace] O 1

. Apertura Alare 13 [m] 10 30 CoefConsuma St [orade] 0 1 Coef. A4 [grade] 0 1

P ro eCt a N eW Adva n Ced Superficie Alare o9 [m2] 15.0  59.8 Coef Consumo Super [wracs] 0 1 Coef. AG [race] O 1
Capacita” Carburarte 4000 ko] 0 10000 Coef Post Bruciatore [urace] a 1 Coef. FLIR [orace] O 1

. Coef Stealth [grade] a 1 Coef Invertitore Spirta [grade] a 1 Coef. ECh [grade] O 1
Carico Ltile Esterno F000 [kg] 0 15000 Coef Robustezza [orade] 0 1 Flar 0 6O

F I g h te r [l Coef Robusterza [orace] o 1 Coef Spinta vettarialz [arace] 0 1 f 0 B0
Coef Compositi [grade] a 1 Coef. Schermaturs [grade] a 1 o 20

Humern Motori 2 1 4 Coef Peso [orade] 0 1 ner. o1

Equipaggio 1 1 2 Coef Prese d'dria [wracs] 0 1 i 0 200

PESO_AER_celula 3775 [ka] PESO_MOTORE

The Exercise has been e o G

1893 [ka]

extensively tested in Distributed =2 i

Environment for Professional
and Academic Courses ==

—=] DIPTEM
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RIO

Renovating Intelligent Operations
RIO =

RIO is an innovative
solution develop in Web
Framework for Operation
Control in Wide
Supermarket Networks
RIO allows both to control
store and department
performances (sales,
customers, goods, = -
productivity, workload)as = —
well as to predict their E==1 =
behavior for improving

the performances

Unclassified
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GreenLog Simulators

Simulation Team developed GreenLog Simulators for
Analyzing Production, Logistics and Supply Chain.
GreenLog is a Web Based Simulation Engine devoted to
evaluate Costs and Environmental Impacts of Productive,
Logistics and Transportation Elements of the Supply Chain
and Specific Modules have been developed for focusing on
specific aspects:

« GreenlLog Port

« GreenLog Ship

« GreenlLog Crane

« GreenLog Warehouse

—=] DIPTEM
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GREENLOG

Green Logistics Simulator

Greenlog 18 a web framework
combining simulation and analysis
techniques for self evalvating the
Supply Chain Environmental Impact.
The GreenLog models have been
developed by DIPTEM for supporting
its Jomnt Venture on Green Logistics
under coordmated by Assologistica
and  mvolving  several major
production, logistics and distribution
companies in Italy

Unclassified
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Conclusions

The Simulation Team is acting at international level as a reference
point between users and providers in simulation area.

The integration of experts, technicians is providing very good
results on real case studies and complex projects.

An active area of development is related to distributed simulation
and web-based modeling for extending the impact and exploitation
of these proposed systems.

Every year Simulation Team - MISS DIPTEM and Liophant organize
major Conferences and International Workshops focusing on
application of Modelling & Simulation.

For instance the 13M2011 will be Rome, SummerSim in The Hague,

WAMS2010 in Rio & Buzios. IMAACA

There is a constant interest in fostering joint cooperation and
exchanges with international Excellence Centers working on
simulation.

In 2010 Prof.Bruzzone served as General Chair of WAMS in Brazil
WAMS2010 as well as of Summersim in Canada and I3M in
Morocco: these last two conferences represent 2 of the 4 major
scientific events worldwide in simulation

Unclassified
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Rome
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otential
Coope rations Rio de Janeiro & Buzios

Simulation Team provides R&D/Scientific Opportunities such as:
— Conferences and Track Organization in event where the Simulation is
Strongly Involved (i.e. SummerSim, I3M, WAMS, AMS, ect)

— Exchanges for Senior and Young Scientists H@S

— Opportunity for Scientific Cooperations devoted to promote new FES S
developments in M&S Morocco

— Developing new Standards and Procedures in M&S

— Promoting M&S in Service of the Society IMAACA
— Development of Networks of Excellence in M&S
Simulation Team is looking for Opportunities including:
— Activation of Innovative Simulation Projects Summersim
— Combining Simulation Team Solutions with Partner’s Models as Options ~ SPECTS
to be proposed to Sponsors during the Proposal Phase NS
— Include in Simulation Team Solutions Add-In from Partners as Option
for Sponsors during the Proposal Phase EuroSIW
— Supporting Partners in future Proposal acting directly or as Ottawa
subcontractor and viceversa
— Receiving Support by Partner in future Proposal acting directly or as

| DIPTEM subcontractor
@‘% Universita di Genova
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Simulation Team

-Systems-of-Systems Engineering in ASDL
Prof. Dimitri Mavris
Director of the Aerospace Systems Design Laboratory (ASDL)
Guggenheim School of Aerospace Engineering, Georgia Institute of Technology
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DIPTEM Genoa University
via Opera Pia 15

16145 Genova, Italy
www.itim.unige.it

Agostino G. BRUZZONE
agostino@itim.unige.it
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