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Outline

Overview of Estonia and my university
Introduction to the AOM methodology

The case study of aircraft turnaround
simulation

The case study of crisis management

The case study of designing proactive
services of e-government



Basic Facts about Estonia
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Parliamentary republic, independence Feb 24 1918

EU, May 1 2004
Schengen treaty, Dec 21 2007
Euro zone, Jan 1 2011



People and
society

Nordic mindset
Peaceful and hard-working people
Safe and stable society

70/30% of population native Estoman/Russmn speakers
Foreign languages widely spoken: English, Russian,
German, Finnish....

3 million tourists visit Estonia every year




Nature and
country

4 seasons
Well-preserved nature
1520 islands

1000 lakes..p N
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e-Estonia

Advanced IT society - free Internet access in many public areas,
on coaches, trains, etc.

ID-card, e-Government, e-Taxation, e-Voting, e-School,
e-Signing, e-Parking (no parking meters known!), e-Business
Register, e-Land Register, e-Banking (no bank checks known!),
etc.

The development centre of Skype lies in Tallinn

The headquarters of the EU IT Agency are located in Tallinn



Higher Education in Estonia

smart

Higher (tertiary) education is offered at universities and
professional higher education institutions

Ca 2/3 of the age group study in higher education institutions -
there are ca 68 000 students in Estonia

There are 8 universities in Estonia

All institutions have introduced a bachelor-master (3+2)
structure for most study programmes

Growing number of English taught programmes are offered,
especially at Master level.



Tallinn University of Technology

Founded as an engineering college in 1918
Acquired university status in 1936

The second largest universityy in Estonia with
about 14,200 students, 2,000 employees and with
more than 54,000 graduates

Courses taught in Estonian, English, and Russian
International students ~7%

134 Bachelor’s, Master’'s, and Doctoral degree
programs

The biggest faculty of economics and business
administration in Estonia
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Faculty of Information Technology

= The number of students: approximately 2500
= The number of research and teaching staff:
approximately 150

= Departments:
o Thomas Johann Seebeck Department of Electronics
= Radio and Communication Engineering
o= Computer Engineering
o Computer Control
o Computer Science
= Informatics




Department of Informatics

=« Research and teaching staff 41 people
= Number of students in our study
programs: approx. 1500
= Qualifications
= PhD: 17 members
= M.Sc.: 24 members, among them 12
PhD students




. Department of Informatics: Research
W ~ Areas

e-Government
Information systems
Socio-technical systems
Data mining and big data



Agent-oriented modelling
(AOM)

The Art of Agent-Oriented Modeling
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Why “agent-oriented”?




What 1s agent?

An active entity as opposed to a passive
entity

An entity that can act in the environment,
perceive events, and reason

An entity that acts on behalf of someone or
somebody



Agent

Agent is an entity that perceives and affects
its environment and performs reasoning

Agent is:
reactive;
proactive,
social.
S Agent interacts in an asynchronous way



The abstract agent architecture

IAgent

Knowledge
base

L —— |

|_ Sensor Actuator _I
| I

Controller




The execution loop of an abstract
agent

while the agent is unfulfilled do
sense the environment;
update the knowledge base,
reason;
choose actions;
act;
end while



Anthropomorphic qualities

Beliefs
Responsibilities
Expectations
Capabillities
Goals

Desires
Intentions



Socio-technical system

A software intensive system that has defined
operational processes followed by human
operators and which operates within an
organization

A system that contains both a social aspect,
which may be a subsystem, and a technical
aspect



The conceptual space (metamodel)
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Three vertical perspectives
required

Behaviour
Interaction
Knowledge



The Viewpoint Framework

Viewpoint aspect

and organization
model

Abstraction|Interaction Information Behavior
layer
Analysis Role models Domain model |Goal models and

motivational
scenarios

Design Agent models, |Knowledge Scenarios and
acquaintance model agent behavior
model, and models
interaction
models

Prototyping |Interaction Information Behavior
prototyping prototyping prototyping




Modelling process:

Suggested development order

C Motivational Context Model )

( Motivational Scenario Model )

==

Modeller

Agent Model

Acquaintance
Model

Organisation
Model

Domain Model

Knowledge
Model

v
Interaction Model

C Interaction Diagram

Qnteractlon Sequence Dlagram>

( Interaction Protocol

A

Scenario
Model

{

Behaviour Model

(Behavioural Interface Model)

( Agent Behaviour Model )

Service Model




The Viewpoint Framework

Viewpoint aspect

Abstraction|Interaction Information Behavior

layer

Analysis Role models Domain model |Goal models
and organization
model

Design Agent models, |Agent Scenarios and
acquaintance knowledge agent behavior
model, and model models
interaction
models

Prototyping  |Interaction Informat.ion Behavio%r
prototyping prototyping prototyping




Concepts for goal models

~ Goal
= Functional goal
= Quality goal

~ Role




What 1s goal?

Dream with a deadline ©

A particular state of affairs intended by one or
more agents



Two kinds of goals

Functional goal: a goal that captures one or
more desired scenarios. Example: attend the

lecture
Quality goal: quality requirement of the

achievement of the functional goal. Example:
attend the lecture attentively



What 1s role?

Some capacity or position that the system
requires in order to achieve its goals

Examples



Goal model

Hierarchy of goals
Roles associated with goals
Quality goals attached to goals



Notation for goal models

Symbol

Meaning

[/

(Functional) Goal:
To-Do goal

Quality Goal:
To-Be goal

Quality Goal:
To-Feel goal

Role

Relationship between goals

Relationship between goals and quality
goals




An excerpt of the project
motivation model




High-level motivation model for
the ATS

m airfact
turnaround simulation
N /f Decision-maker
Setup simulation Analyse simulation
meters J | [  results




High-level motivation model for
the aircraft turnaround process

rnaround
| %
Airport Ground
Staff
re isembark Service
I [ |/ passengers




Goal model

Aircraft
turnaround

Goal Model —

Manager

Ground
8 S staff
Prepare Handle Service Maintain Prepare
7 Deboard _— : o Board
arrival baggage Ground aircraft aircraft departure
staff
Allocate Deboard Unload Cleani Board crew & Remove
resources passengers baggage - . crew check airbridge
Airline
Passenger cleaning staff Fueller Crew
Position ﬂ Do [GET] Cateri Routine Board Remove
wheel chocks eboard crew S baggage atering maintenance passengers wheel chocks
pilot Crew Airline ™~ Airline
catering staff | ground
Position Non-routine / Engineer staff
L e — . — Attach
airbridge JR— maintenance

Ground
staff

Passenger




The Viewpoint Framework

Viewpoint aspect

and organization
model

Abstraction|Interaction Information Behavior
layer
Analysis Role models Domain model |Goal models and

motivational
scenarios

Design Agent models, |Agent Scenarios and
acquaintance knowledge agent behavior
model, and model models
interaction
models

Prototyping Interaction Information Behavior
prototyping prototyping prototyping




High-level motivational scenario

Aircraft lands and
proceeds to gate

v

(Aircraft parked)

. o Passengers
Grcraftmamtamed C disembark ) BaggageunloadeD

Aircraft refueled Aircraft New baggage
serviced loaded

New passengers
embark
Aircraft leaves gate
and takes off




Part IV

ROLE AND ORGANIZATION
MODELLING




The Viewpoint Framework

Viewpoint aspect

and organization
model

Abstraction|Interaction Information Behavior
layer
Analysis Role models Domain model |Goal models and

motivational
scenarios

Design Agent models, |Agent Scenarios and
acquaintance knowledge agent behavior
model, and model models
interaction
models

Prototyping Interaction Information Behavior
prototyping prototyping prototyping




Role model

Role models are orthogonal to goal models

A role model consists of the following four
elements to describe the role:
Role name: A name identifying the role
Description: A textual description of the role

Responsibilities: A list of responsibilities that the agent
playing the role must perform in order for a set of goals
and their associated quality goals to be achieved

Constraints: A list of conditions that the agent playing
the role must take into consideration when exercising

its responsibilities



Role models: Pilot

Role ID: R1
Name: Pilot

Description: The pilot is a person who operates an aircraft and directs the airline staff, including the
crew.

Responsibilities:

1. Operate aircraft

2. Direct airline staff
3. Indicate when aircraft is in position to initiate turnaround

Constraints:

1. N/A



Role models: Crew

Role ID: R2

Name: Crew

Description: The crew directs and provides services to passengers.
Responsibilities:

1. Instruct passengers to embark the aircraft
2. Instruct passengers to disembark the aircraft

3. Check cabin service
Constraints:

1. N/A



Goal Model: Manager

Role ID: R6

Name: Manager

Description: The manager is responsible for allocating resources and coordinating staff.
Responsibilities:

1. Coordinate airport staff
2. Allocate resources

Constraints:

1. N/A



Role model: Ground staff

Name: Ground staff

Description: The ground staff prepares the aircraft for arrival and departure, and loads and unloads
the baggage.

Responsibilities:

Load baggage

Unload baggage
Position airbridge
Remove airbridge
Position wheel chocks
Remove wheel chocks
Attach tug

NOoUReEWNR

Constraints:

1. N/A



Role model: Passenger

Role ID: R10
Name: Passenger

Description: The passenger is a person who embarks and disembarks the aircraft to fly between
destinations.

Responsibilities:

1. Board the aircraft
2. Disembark the aircraft

Constraints:

1. Check-in on time
1. Cooperate with the crew and airline ground staff



The Viewpoint Framework

Viewpoint aspect

Abstraction|Interaction Information Behavior

layer

Analysis Role models Domain model |Goal models and
and motivational
organization scenarios
model

Design Agent models, |Agent Scenarios and
acquaintance knowledge agent behavior
model, and model models
interaction
models

Prototyping  |Interaction Informat.ion Behavio%r
prototyping prototyping prototyping




The organization model

The model that represents relationships between
the roles of the socio-technical system

There can be different types of organizational
relationships:

Is controlled by
Between a ,boss” and his subordinates

Is benevolent to
Between self interested roles

Is peer to
Between equal roles

|s dependent for resource



Aggregation relationships

Organisation '
model: £
Aggregation

Airline Airline Airline
Pilot  Crew  ground  cleaning  cateri

Airport
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Organi-
sation

model

Organisation Model

Control relationships

E_r
=_»r

Ground

N4
== —§
|

==p

== — ¢

m Pilot Passenger Manager

ground Engineer Fueller




The Viewpoint Framework

Viewpoint aspect

and organization
model

Abstraction|Interaction Information Behavior
layer
Analysis Role models Domain model |Goal models and

motivational
scenarios

Design Agent models, |Agent Scenarios and
acquaintance knowledge agent behavior
model, and model models
interaction
models

Prototyping Interaction Information Behavior
prototyping prototyping prototyping




Concept for domain models

© Domain entity




What 1s domain entity?

A modular unit of knowledge handled by a
sociotechnical system

Examples



Domain model

Domain model represents the knowledge
within the system that the system is supposed
to handle

A domain model consists of domain entities
and relationships between them. A domain

entity is ? A domain model relates domain
entities to roles



Domain model

Domain Model

Airport Ground
staff
located in located in
positions positions attaches
Gate Ramp area Wheel chock Airbridge Tug
A accessed
parks at arks at blocked by throu pulled by
manoeuvres hosts
——>» Aircraft < Airport
Pilot carries
Y handles

Baggage €*——

Ground
staff



Part VI

DECIDING SOFTWARE
AGENTS




The Viewpoint Framework

Viewpoint aspect

Abstraction|Interaction Information Behavior

layer

Analysis Role models and|Domain model |Goal models
organization
model

Design Agent models, [Agent Scenarios and
acquaintance knowledge agent behavior
model, and model models
interaction
models

Prototyping  |Interaction Informat.ion Behavio%r
prototyping prototyping prototyping




Agents

We now need to decide the types of
components — agents — of the sociotechnical
system

Why agents?
Proactivity
Reactivity
Social nature



What 1s agent?

An active entity as opposed to a passive
entity

An entity that can act in the environment,
perceive events, and reason

An entity that acts on behalf of someone or
somebody



Agent

Agent is an entity that perceives and affects
its environment and performs reasoning

Agent is:
reactive;
proactive,
social.
S Agent interacts in an asynchronous way



The abstract agent architecture

IAgent

Knowledge
base

L —— |

|_ Sensor Actuator _I
| I

Controller




The execution loop of an abstract
agent

while the agent is unfulfilled do
sense the environment;
update the knowledge base,
reason;
choose actions;
act;
end while



Agent model

The purpose of an agent model is to map
roles to agents of specific types



Agent model

Agent Model

. Agent Airline Agent Airline Agent Airline Agent Ground . Agent
Agent Pilot Agent Crew ground staff cleaning staff catering staff Agent Manager staff Agent Engineer Agent Fueller Passenger
1 1 1 1 1 1 1 1 1 1
Pilot Crew Airline ground Airline cleaning Airline catering Manager Ground staff Engineer Fueller Passenger

staff staff staff




Part Il

. MODELLING ,,WHO GOES
WITH WHOM?¢



The Viewpoint Framework

Viewpoint aspect

Abstraction|Interaction Information Behavior

layer

Analysis Role models and|Domain model |Goal models
organization
model

Design Agent models, |Agent Scenarios and
acquaintance |knowledge agent behavior
model, and model models
interaction
models

Prototyping  |Interaction Informat.ion Behavio%r
prototyping prototyping prototyping




Acquaintance model

The acquaintance model complements the
agent model by outlining interaction pathways
between the agents of the system



Acquaintance model

Acquaintance Model

Agent Agent Airline

Passenger caterlng staff 1
1

1 1 1 1
Agent Crew <—> Agent Manager <€— Agen;ctgfrfound <«—> Agent Pilot

.y, 1
Agent Airline / \ Agent Airline agent Fueller

ground staff cleaning staff

Agent Engineer



Part Il

MODELLING AGENT
INTERACTIONS




The Viewpoint Framework

Viewpoint aspect

Abstraction|Interaction Information Behavior

layer

Analysis Role models Domain model |Goal models
and organization
model

Design Agent models, |Agent Scenarios and
acquaintance knowledge agent behavior
model, and model models
interaction
models

Prototyping  |Interaction Informat.ion Behavio%r
prototyping prototyping prototyping




Interaction model

Represents an interaction pattern between
agents

|s based on responsibilities defined for the
corresponding roles



Two kinds of interaction models

Pure interaction models
Protocol models



Interaction diagram: Prepare

arrival

Interaction Model

Note: Only for the Interaction Diagram,

I nte ra Cti on D i ag ram interactions marked with ‘+’ were added

Prepare arrival

to facilitate the handovers in the
implemented multi-agent system

Manager Ground staff Pilot
Please go to location A
>
Can | position the wheel
chocks?
'
Yes, please
<
Can | position the airbridge?
>
Yes, please
<
Airbridge positioned +
<




Interaction diagram: Handle
baggage

Interaction Model

Interaction Diagram
Handle baggage

Manager Ground staff

Please unload the baggage

o

OK, baggage unloaded
<

Please load the new baggage

>

OK, new baggage loaded
<




Interaction diagram: Deboard

Interaction Model

Interaction Diagram

Manager

Please commence
disembarking

<

completed

Deboard
Crew Passenger
>
Please disembark
>

Passengers and crew disembark

<

OK, disembark completed




Interaction diagram: Board

Interaction Model

Interaction Diagram
Board

Manager Crew Airline ground staff Passenger
Please commence the
embarking +
£ >
Please commence the
passenger embarking N
Please embark the aircraft
>
Passenger embarking
€ completed +
Passenger embarking
< completed
Embarking completed +
<€




Interaction diagram: Prepare
departure

Interaction Model

Interaction Diagram
Prepare departure

Manager Pilot Ground staff

Please prepare the aircraft for
departure +

Please remove the airbridge

OK, airbridge removed

Please remove wheel chocks

OK, wheel chocks removed

Please attach the tug

OK, tug attached

Aircraft ready for departure +

|



Interaction sequence diagram:
Maintain aircraft

Interaction Model

Interaction-Sequence Diagram
Maintain aircraft

Engineer Pilot Fueller

@ Please commence "Please commence: @
——————— the aircraft routine- - - - - - - - - - -~----theaircraftre- -----1
maintenance ; fuelling

________________________

/' theaircraft

______________

\ non-routine
maintenance .




Interaction sequence diagram:
Service aircraft

Interaction Model

Interaction-Sequence Diagram

Service aircraft




Interaction protocol: Board

Interaction Model

Interaction Protocol

Board
Board Interaction Protocol
Crew Aircraft ground staff Passenger

| | |
| Please commence the | |
| passenger embarking 1 |
I Ll

I I I
| I |
| Loop (1,*) | I
| | Please embark the aircraft |
| I q!
| | |
| | |
I Passenger embarking | I
| < completed | |
I I I
I I I




Interaction protocol: Maintain
aircraft

Interaction Model

Interaction Protocol
Maintain aircraft

Maintain aircraft Interaction Protocol

Pilot Engineer Fueller

Please commence the aircraft

routine maintenance o
»

|
I
I
I
I
I
I
-
I
I
I
I
I
I
I
I
A
I
I
I
I
I
I
I
I
I
0
I
I
|

Please commence the aircraft |
non-routine maintenance
»l




Part Il

— MODELLING THE
KNOWLEDGE BY AGENTS



The Viewpoint Framework

Viewpoint aspect

Abstraction|Interaction Information Behavior

layer

Analysis Role models Domain model |Goal models
and organization
model

Design Agent models, |Agent Scenarios and
acquaintance knowledge agent behavior
model, and model models
interaction
models

Prototyping  |Interaction Informat.ion Behavio%r
prototyping prototyping prototyping




Agent knowledge model

Elaborates the domain model

Represents the knowledge that the agents of
the system have about their environment and
themselves

Can be viewed as an ontology providing a
common framework of knowledge for the
agents



Knowledge Model

UML-like notation

<<AgentType>>
Agent Pilot /
Pilot

<<AgentType>>
Agent Ground staff/
Ground staff

*  knows i

<<AgentType>>
Agent Passenger/
Passenger

<<AgentType>>
Agent Pilot /
Pilot

<<AgentType>>
Agent Airline cleaning staff/
Airline cleaning staff

<<AgentType>>
Agent Airline catering staff/
Airline catering staff

<<AgentType>>
Agent Manager /
Manager

1 knows 1

<<AgentType>>
Agent Engineer /

<<AgentType>>
Agent Fueller /
Fueller

<<AgentType>>
Agent Ground staff/
Ground staff

<<AgentType>>
Agent Airline ground staff/
Airline ground staff

Name : String
Airport ID : String
Ramp areas : Int
Gates: Int

Wheel chocks : Int
Tugs : Int

Catering trucks : Int

Staff schedule

Staff ID : String

Staff type : String

C ement of employ t : Date
Shift start time : Time

Shift duration : Time

Allocated task : String




Knowledge

model 2

<<AgentType>>
Agent Pilot /
Pilot

<<AgentType>>
Agent Airline cleaning staff/
Airline cleaning staff

<<AgentType>>
Agent Airline catering staff/
Airline catering staff

<<AgentType>>
Agent Manager /

Manager

<<AgentType>>
Agent Engineer /
Engineer

<<AgentType>>
Agent Fueller /
Fueller

<<AgentType>>
Agent Ground staff/

Ground staff

<<AgentType>>
Agent Pilot /
Pilot

<<AgentType>>
Agent Airline cleaning staff/
Airline cleaning staff

<<AgentType>>
Agent Airline catering staff/
Airline catering staff

<<AgentType>>
Agent Manager /
Manager

<<AgentType>>
Agent Engineer /
Engineer

<<AgentType>>
Agent Fueller /
Fueller

<<AgentType>>
Agent Ground staff/
Ground staff

<<AgentType>>
Agent Passenger/

Passenger

*  knows

1 knows

Aircraft ID : String
Aircraft type : String
Doors : Int
Passengers : Int
Baggage : Int

Fuel capacity : Int

Activity schedule

Activity ID : String

Activity type : String.

Flight number : String
Required staff type : String
Required staff number : Int
Required resources : String
Estimated duration : Time
Estimated begin time : Time
Real duration : Time

Real begin time : Time
Completion status : String




The Viewpoint Framework

Viewpoint aspect
Abstraction|Interaction Information Behavior
layer
Analysis Role models Environment |Goal models
and organization |model and
model domain
knowledge
model
Design Agent models, |Knowledge Scenarios and
acquaintance model agent behavior
model, and models
interaction
models
Prototyping |Interaction Informat.ion Behavio%r
prototyping prototyping prototyping




Agent behaviour model

Agent behaviour model addresses what an
iIndividual agent does



The abstract agent architecture
revisited

IAgent

Knowledge
base

[ ——

Sensor Actuator

Controller




The execution loop of an abstract
agent

while the agent is unfulfilled do
sense the environment;
update the knowledge base,
reason;
choose actions;
act;
end while



Agent
B e h a Vi O u r Airline ground staff
Model

aircraft
Airline Ground Staff Rk

Crew v

Wait for request to instruct
departing passengers to embark

"Please commence:
——————————— the passenger ~ ~ - -f- - - oo oo
,  embarking -

____________

e \ Passenger

Instruct passengers to S ‘I?Iease embark the‘\r N
embark the aircraft aircraft ;

____________

Confirm the completion of the
departing passengers embark

 Passenger )
< ---<  embarking ------- --
. completed .




Agent
Behaviour
Model

Airline catering staff

C?< Airline Catering Staff

Wait for instructions to cater
the aircraft

fmm e Crew
_________ ___/ Pleasecaterthe, |
v aircraft N

Cater aircraft

Confirm the completion of N \Aircraft catering \‘. ]
aircraft catering / completed K

fm e Manager

............




Agent
Behaviour
The cre\:/hI;aE . ;ici:aefrtr\barked M O d e I

Airline cleaning staff

?< Airline Cleaning Staff

Wait for instructions to clean
the aircraft

. Crew
;
! ’
’
. Please clean the,’
_________ L A
) aircraft \
\ AY
\, \

Clean aircraft

Confirm the completion of o ‘_Aircraft cleaning P
aircraft cleaning , completed K

N Manager

____________




Agent
Behaviour

Engineer

Model %

Wait for instructions to perform
aircraft routine maintenance
operations

Pilot e .
" Please commence
---------- the aircraft routine » - -|- - - - - - - -
maintenance
; ,

Perform aircraft routine
maintenance operations

The airbridge has been

? positioned
3

Wait for instructions to perform
aircraft non-routine
maintenance operations

Pilot Qo man ey
+ Please commence
__________ ‘theaircraftnon- |
routine ;-
./ maintenance ) '

Perform aircraft non-routine
maintenance operations




Age n t Fueller
B e h a Vi O u r The airbridge has been

Model 3 o

Fueller

Wait for instructions to re-fuel
the aircraft

Pilot e

Please commence:
----------- the aircraftre- -~ --|---------
/ fuelling /

____________

Re-fuel the aircraft




Agent Behaviour -
Model anows
Manager
[ Ssembarking
oo e




Agent
Behaviour
Model

Passenger

Passenger

Wait for instructions to
disembark the aircraft

Crew

Disembark aircraft

Confirm the completion of
disembark

Wait for instructions to
embark the aircraft

Airline ground staff

Embark aircraft




Prototyping

A prototype by a third-year undergraduate
software engineering student at the University of
Melbourne, Australia, with no previous experience
in agent-oriented software engineering

A Master’s thesis by a M.Sc. student from Tallinn
University of Technology, Estonia, who is an air-
traffic controller studying software engineering,
and had undertaken one subject on agent-oriented
modelling

A visiting scholar to the University of Melbourne,
Australia, who is a software engineer with a
master’s degree and over ten years experience
specialising in software for air-traffic control, but
with no previous experience with agent-oriented
software engineering.



Simulation environment

<——> control flow
<> data flow

<4—» messages

ATC
simulation
GUI

Environment
simulator

Historical
event
data

Airline /
GH
Agent

Airline / GH
simulation
GUI

A

Airport
Agent

!

Airport
simulation
GUI




Simulation
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Results

Systematic method for agent-oriented
requirements elicitation and modelling

Three implementations proving the usability
of the method: two in Australia and one by a

M.Sc. student in Estonia



Two M.Sc. projects with Jeppesen
(subsidiary of Boeing)

Agent-oriented modelling and simulation of
airlines:

Model an airline
Simulate an airline

Demonstrate bottlenecks and possible savings
by simulation

Business processes management of airlines
Model business processes of an airline
Simulate business processes of an airline

Demonstrate bottlenecks and possible savings
by simulation



Project 1: Overall goal model for an
airline

Optimize cost
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|
|
| |

_______________
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/ Prov e air
transportation
services
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Airline Customer

Manage
Plan flight Manage crew passengers & Maintain fleet Manage flight Manage finance
cargo
T




Project 1: Interaction model of filing a
tflight plan

Please coordinate

:HRequest details

:—Provide details%I

Dispatcher ATC ATC Coordinator
I I I
I I I
I I I
i File flight plan > |
I I I
<<————- Accept flight plan — — — — — - |
I I I
<—-————- Reject flight plan- — — — — — o |

I I
~|
7

I
Change fIight plan |
I I

| File flight plan = |

I

|
{ —————— Accept flight plan — — — — — — |

I
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CRISMA
EU project “Modelling crisis management for
improved action and preparedness” (CRISMA)
EU-FP7 FP7- SEC-2011.4.1-1 Crisis management modelling
Theme 10: Security tool
Call Type of funding scheme: Collaborative Project
Type of project: Integration Project
Work programme topics addressed: SEC-2011.4.1-1
Duration 42 months
Start date: 1st March 2012, End date: 30t August 2015
Effort 1097,85 person months
Cost/EU-Funding appr. 14.4 m Euro / appr. 10.1 m Euro
WWW www.crismaproject.eu
Contacts Anna-Mari Heikkila, VTT
Crisma.Coordinator@uvtt.fi

© Crismaproject
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CRISMA Participants

* MDA, Israel
NICE, Israel

© Crismaproject
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CRISMA

Purpose of CRISMA: Enhancing tabletop
exercises by computer-based simulations

CRISMA Weather

Layered View )
Results Assistant
View, Incident

Commander
() b
Information from other systen’ms
Make Decisions, Al A
> request CRISMA
( " simulations
—_—
- , Requests
A

Modeérator

Workshop
partners
From several A
Orgaanisations CRISMA
Ul Widgets

< Run Simulation\

»

Simulation Results

Execute Run Simulation\
Show Simulation Results / CR¢ISN‘IA
Resources
Management VT;»:::Ise Population
Model Model
Si n

Models

© Crismaproject
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1

2 for reasons of simplicity teach and train are addressed under the same
subgoals

* e.g. educate on survival skills

3 “set up ... “ subgoals should also be elaborated in the HOW goal model.
Encompasses also the TEACH GENERALIZING subgoal of Pilot C.

4 “physical training”, includes e.g. evacuation exercises, traffic accident
recovery trainings, routine emergency trainings, etc.

* communication infrastructure, road network, electricity ...

© Terms “Assess”, “Identify” and “Evaluate” inconsistently used among pilots.

7includes also what if scenarios




Coordinated

Reliable

Cost

effective

Respond

®@|)

Adequate

Real-time
updated

Probabilistic
Approach

*In the pilot B, only the preparedness phase is developed. Pilot Cand E do not
define a Goal Model for Response.

2 The Subgoal “Assess Impact” of the Response Phase is not fully developed in
this Response Goal Model as it overlaps with the Prepare Phase (especially for
Pilot B). Instead, its contents were integrated in the Prepare Goal Model

? Critical infrastructure: Road Network, Water & Power Supply,
Communication, ...

luding also real-time healthcare (Pilot D). etc

* Emergency C
5 Manage Sheltering: may include also the management of homeless (Pilot D)

© Decision for preventive evacuation is a sub goal of impact assessment (Pilot
D) > considered Preparedness Phase

7 Manage availability of critical infrastructure: e.g. secure power transmission,
deploy road maintenance, respond to traffic jams (Pilot A), ...

® Cascading not explicitly considered in Pilot Goal Models

© Crismaproject
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Modelling crisis management for improved action
and preparedness
(CRISMA, EU FP7 project): Cooling of houses 1
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CRISMA Modelling crisis management for improved action
and preparedness

(CRISMA, EU FP7 project): Cooling of houses 2

CRISMA Pilot A simulation system: configure power

main.php Actions

Init parameters & simulation
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Modelling crisis management for improved action
and preparedness
(CRISMA, EU FP7 project): Resource management

OOl Summary

Patient status Resource status

Station Idle Rescue  Treat

Ambulance-Ald 0 0 1 Rescue Station-1 - Ashdod (MDA Main - Altelena bivd) 5

ent Area-3 5 1 o Rescue Station-2 - Gan Yavne city (Hertzel st) 1
Danger Zone 3 4 0 Rescue Station-3 - Gan yavne (Dakar 15 st) 1
Ambulance-BLS-5 1 0 0 Rescue Station-4 - Ashkelon city (Kibutz galuiot st) 3
Ambulance-BLS-4 0 1 0 Rescue Station-5 - Nachal sorek 1

Ambulance-BLS-3 1 0 0 Rescue Station-6 - Kibbutz Yad. 1

AN

OOl GIS Map

=

TTYN 002 \
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DESIGN OF PUBLIC SERVICES



Public services in Estonia

* Around 2500 public services available

e e-Banking, e-Tax Board, e-Police, e-Voting, e-
School, e-Health, e-Road Administration, e-
Social Insurance Board, e-Prescription, e-

Business Registry, e-Land Registry, e-Building

Registry.... e-Residency

* For example, it takes only 15 minutes to
establish a company online



Levels of e-government services

. Information (website)

. One-way interaction (application form can be
downloaded)

. Two-way interaction (application form can be
submitted)

. Transaction (pre-filled forms can be completed
and submitted, payments can be made, status
can be followed)

. Proactive and integrated (service is proactive
and as much as possible automated, e.g.
submitting tax file declarations in Estonia)



Proactiveness in e-governance

|II

Flipping the service delivery from “pul
“push”

Seamless delivery of timely information and
services

Rooted in needs, preferences, circumstances,
ife events, and location

Personalised, adaptive, discreet, unobtrusive



E-government service or public service as a
sociotechnical (human activity) system

* A software intensive system that has defined
operational processes followed by human
operators and which operates within an
organization

* A system that contains both a social aspect,
which may be a subsystem, and a technical
aspect



Service design

* Creates ecosystems of connected services
* Considers all the links in the customer-
provider chain across:
— Channels;
— Organizational silos;
— Information Systemes.

* Requires holistic thinking about customer
experience




Notation for goal models

Symbol

Meaning

[/

(Functional) Goal:

To-Do goal

Quality Goal:
To-Be goal

Quality Goal:
To-Feel goal

Role

Relationship between goals

Relationship between goals and quality
goals




Good public service
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Registering a vehicle

Citizen
@]
User-friendly
Alleviating
Insurance
company / Road Administration

R o

Register a
vehicle

Check information
about vehicle

Transfer existing

Submit application Prove ownership Prove identity raffic insurance

Register the vehicle

Proof of previous
registration



Public service for registering a vehicle

I = 5 [ ® hips @ eteenindus.mnt.ee e | 1O
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Tere, Kuldar Taveter!
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Saate muuta oma Saate lugeda enda teateid ning
kontaktandmeid vajadusel poorduda Maanteeameti
Toimingud séidukitega » poole.
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muutmiseks ja soiduki ajutiselt registrist kustutamiseks
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Omanikuvahetuse vormistamiseks peab molemal
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saate vaiksema riigilGivu eest juhiluba taotleda biiroos.




Room for improvement?

szen
.\ ’ w Alleviating
Insurance
mpan ini i
compa Y \ \ y / Road Administration
@ \ . ®
\ Register a
vehicle
Submit application Prove ownership Prove identity Check information Register the vehicle Transfer existing

about vehicle traffic insurance

Proof of previous
registration

Automated Proactive?



Proactiveness introduced

Citizen
o
User-friendly
Alleviating
lnsurance
mbpan .. .
co p y / Road Administration
4 o
Register a
vehicle
Proactive?
-
Submit application Prove ownership Prove identity Check information Register the vehicle Transfer existing
about vehicle traffic insurance
—
Automated Proof of previous Inform previous Cancel insurance by

registration .
owner previous owner
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Goal model “Stay healthy”

Patient
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GOAL MODEL FOR ADVISING
ON MEDICAL TESTS



GOAL MODEL FOR
GENERATING PROFILE



GOAL MODEL FOR
ORDERING TEST PACKAGES



GOAL MODEL FOR
RECORDING TEST RESULTS



DOMAIN MODEL



Y

MAPPING ROLES TO AGENTS



Thank you! © Any questions?







