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LIST OF ABBREVIATIONS

Cl Critical Infrastructure

CIP Critical Infrastructure Protection

CIPRNet Critical Infrastructure Preparedness and Resilience Research Net-
work

DBMS Database Management System

DSS Decision Support System

GIS Geographic Information System

M&S Modeling and Simulation
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1 Introduction — Rationale of this document

This document contains the draft training material on the CIPRNet Decision Support System
(DSS). Then CIPRNet DSS is a platform enabling the improvement of the resilience of Criti-
cal Infrastructures (CI) by predicting physical damage (harm) scenarios produced by natural
hazards, and estimating the impacts on CI in terms of service loss or reduction. In addition,
the platform estimates the related consequences that such perturbations might have on the
citizens, the environment, the delivery of primary services and the economy. The CIPRNet
DSS aims to provide realistic predicted scenario data to operators and emergency managers in
order to improve "crisis preparedness and management".

The draft training material will be used within the Training Session on “Modelling, Simula-
tion and Analysis of Critical Infrastructures”. The Training Session aims to perform training
and demonstrating activities to the Critical Infrastructures Protection (CIP) community, in
order to strengthen links between different research institutions and to create common views
within the CIP community. This event is the third edition of the Training Session that took
place in the last two years [1] [2] and will be based on three training parts:

e Part 1 (11th November 2015): notions and theories regarding Critical Infrastructure
modelling, simulation and analysis. This part is addressed to researchers and profes-
sionals requiring a general approach to the topic;

* Part 2 (12th November 2015): Decision Support System and Consequence Analysis.
This module focuses on a description of the CIPRNet DSS developed by ENEA. This
part is addressed to any type of audience, including CI operators;

* Part 3 (13th November 2015, morning): Hands-on exercises on the DSS. This part is
addressed to technicians and researchers requiring to practice with the CIPRNet DSS.

1.1 Target audience

This training event is mainly addressed to CIP researchers and experts from different research
communities (European and non-European), public/governmental authorities in charge of
Critical Infrastructure Protection or Civil Protection matters, and stakeholders from Critical
Infrastructure operators.

1.2 Topics of the CIPRNet training event focusing on the CIPRNet DSS

The first module of the Training Session will be devoted to give the audience the basic no-
tions and theories regarding CI modelling, simulation and analysis whereas in the following
two modules the training event will focus on the CIPRNet DSS allowing the attendees to
practice with the different modules of the platform.

The agenda of the training event covers the following topics:

Title

Geographical Information Systems for visualisation and analysis

Geomatics and Geographic Information Systems
How GIS works

GIS analysis and functions

GIS and DMBS

Mapping

I LYvd

O O O O O
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o WebGIS

This session focuses on the basic GIS functions and technologies and illus-
trates the GIS structure as a basic technique to describe interacting scenarios
between natural and technological systems.

Risk analysis tools for events and damages simulations

o DSS framework

Data flow and processing

GIS procedures

Vulnerability analysis

Earthquake event: Real time monitoring / Simulation
Results and discussion

0 O O O O

This session focuses on the Decision Support System developed by ENEA in
the area of risk management of CI. The DSS must be able to observe and pre-
dict an event, the harm scenario, the impacts and consequences from damages
and help decision makers to compile useful information, identify critical situa-
tions and take decisions.

Platforms for Large & Complex Scenarios

o Classification of interdependencies M&S simulation ap-
proaches

Possible dimensions of a scenario

A large scenario example

Modelling objectives

Simulation of large scenario: the solution architectural tem-
plate

0 O O O

This session focuses on the modelling and simulation challenges of large
complex scenario and illustrates the different approaches that have been pro-
posed in literature to this end.

¢ LYUvd

Application of system of systems model for long-term impacts analysis
in large scenarios

o CIPRNet CI Risk Assessment Workflow
o Predicting Impacts

o 12Sim in the loop

o Predicting Long Term Impacts

o Use case scenario

This session focuses on the CIPRNet CI Risk Assessment Workflow and in
particular on the long-term impact analysis. The session illustrates how the
i2Sim simulator (an interdependency simulator) has been used within the
workflow.

An Electric-SCADA based model to implement reconfiguration proce-
dures in Electric Distribution grids

o Modelling Electric — SCADA Interdependencies

o CIPRNet DSS Impact Analysis

o From Damages to Propagation and Reactivation: a proce-
dure to emulate the reactivation policies of an electric dis-
tribution grid operator

o The Rome Case Study

This session provides details of a procedure implemented by ENEA to model
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the dependencies between the Distribution Electric grid and the Telecom mo-
bile network in order to assess the impact that damages on specific CI compo-
nents may provoke on the delivery of services of the two networks.

€ Ldvd

Training exercises

o geoSDI
o 12Sim

This session provides the attendees with a training of the geoSDI platform
(functionalities, main features, use, etc.). They will also have the opportunity
to practise the platform.

In particular, during this session, the attendees will learn how to:

* create a new project in geoSDI;
*  work with geoSDI: add and manage layers, execute queries, etc.

Moreover, the attendees will be shown the main features of the Infrastructure
Interdependency Simulator (i2Sim) such as creating and running simple mod-
els. They will be also introduced to the ENEA Consequence Analysis module
(both theory and practical results).
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2 Training material on CIPRNet DSS

2.1 Lecture material

The introduction to the different parts of the CIPRNet DSS is given during the Training Ses-
sion Part 2. The additional teaching material for the audience is divided in the following
parts:

1) Introduction

2) The DSS Risk Forecast Workflow

3) The ENEA CI Data warehouse

4) The geoSDI platform

5) 12Sim in the loop

6) The DSS Consequence Analysis module

2.2 Exercises

In the exercise, the audience will see how CI data and territorial data are analysed using GIS
technologies. Then, they will see how it is possible to distribute the GIS data by using web-
mapping technologies. To this end, they will create a new project in geoSDI and use the main
features of the platform (add and manage layers, execute queries). In the second part of the
module, the attendees will have the opportunity of playing with the technologies used by
ENEA to perform the impact assessment and Consequence analysis tasks.

3 Learning goal

The main learning goal of the attendees is to:

* acquire the methodologies and technologies used within CIPRNet
* understand the main modelling and simulation challenges in the field of CIP

* acquire and exercise the different “functional blocks” of the main functionality im-
plemented in the CIPRNet DSS, that is the CI Risk Forecast Workflow

References

[1] FP7 CIPRNet Project, Deliverable 9.1 “Training Plan”.
2] FP7 CIPRNet Project, Deliverable 9.82 “Courses inside the Homeland Security Master”.
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Appendix

This section reports the detailed agenda of the Master Class and all slides that will be used for
PART 3 Training Session.
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Appendix A: Agenda of the training session on Modelling, Simulation and
Analysis of Critical Infrastructures

Programme

11 November

9:30 - 10:00 Taking seats

10:00-10:10 V. Rosato (ENEA) Welcome

10:10 - 10:50 E. Rome (Fraunhofer) Infroduction to CIPRNet

10:50 — 11:30 M. Theocharidou Fr(_).m CI'.iﬁCOI infros’rmcfu'r.e- (Cl) protection to
(JRC) critical infrastructure resilience

11:30-12:10 E. Luiijf (TNO) Simulation of (Cl): relevant applications

12:10-12:30 Coffee break

2001310 |m.Ed(cey  Mincbolmodeli lechiaues

13:10 - 13:50 R. Setola (UCBM) Modelling and investigating dependencies of ClI

13:50 — 15:00 Lunch

15:00 — 15-40 J. Marti (UBC) nggrin;?r;;lég:riiol approaches to simulate

15:40 — 16:20 J. Voogd (TNO) Introduction to federated simulation

16:20 — 16:40 Coffee break

16:40 - 17:20 J. Voogd (TNO) Verification and validation techniques

17:20 - 18:00 R. Kozik (UTP) Cyber threats to ClI

12 November

(morning)

9:30 - 10:00 Taking seats

10:10 — 10:40 E. Rome (Fraunhofor) Modelling, simulation and analysis techniques
for CIP

) ) M. C. de Maggio . ..

10:40-11:20 (UCBM) Infroduction to Decision Support Systems

1100 — 12:00 M. Pollino (ENEA) Ggogrophlcol mf_ormohon systems for visualis-
ation and analysis

12:00 — 12:20 Coffee break

12:20 — 12:40 A. Tofani (ENEA) Platforms for Large & Complex Scenarios

12:40 — 13:00 V. Rosato (ENEA) An overview on CIPRNet DSS design

13:50 — 15:00 Lunch

14:00 — 14:40 A. Ziiderveld Events prediction and environmental sensing

(Deltares)
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Programme

12 November

(afternoon)

14:40 — 15:20 M. Poliino (ENEA) E]l?:;cr:]:olyms tools for events and damages simu-

15:20 — 15:40 Coffee break
An Electric-SCADA based model to implement

15:40 - 16:20 A. di Pietro (ENEA) reconfiguration procedures in Electric Distributi-
on grids

16:20 — 16-40 A. Tofani (ENEA) ADD|IF:OT]OD of sys’rem _of systems model for long
term impacts analysis in large scenarios

16:40 — 17-00 V. Rosato (ENEA) Consequence Analysis and applications for sup-

porting operator’s decisions

13 November

(morning)
9:00

10:00 — 10:30
10:30 — 12:00
12:00 — 12:20
12:20 - 14:00
14:00 — 15:00

Bus shuttle to UCBM from ENEA Headquarters

Taking seats
ENEA
Coffee break

ENEA

Lunch

DSS: Hands-on exercises

DSS: Hands-on exercises
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Appendix B: geoSDI slides
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< 9 GeoPlatform

Geo-Platform Framework by geoSDI

The first pure java Open Source framework to develop Rich Web
GIS Application.

Dimitri Dello Buono
Gl 2012 - Open Data Policies ‘i-"’“
Dresden, 19.05.2012




The geoSDI Programme

geoSDl is a Programme coordinated by the Italian Civil Protection
Department of the Prime Minister Office

« Forimplemeting the Civil Protection
Natfional Spatial Data Infrastructure

« According to the provisions of the INSPIRE
Directive
http://www.geosdi.org » Using Open Source software applications.

It is developed by the Institute for the Methodologies
of Environmental Analysis (IMAA) of the Italian
National Research Council (CNR) with the
collaboration of most of the national civil and military
institutions concerned.
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The geoSDI PROJECT

geoSDl is also the name of a complete solution for:

gw
* Pre-processing data for creating geoSpatial DataStores

« Managing and providing OGC Web Services (Server Side Components)

« Use OGC Web Services (Client Side Components)

pstGIS

A 1{;4 GeoServer @ GeoPlatform GgeoNetwork

@ GeoAut PostgreSQL  |p
D Nlﬂ @ utomator



The Problem

The problem that geoSDI was called to deal with:

When an emergency occurs (earthquake, landslide, flood ...) the Civil
Protection needs to manage and coordinate the emergency intervention,
with the help of maps using:

Spatial Data
sInfrastructures Data
Resource Data

These data are often produced in different formats
and are managed locally

So the way to work with heterogeneous data is to use OGC standards

WMS - WFS - WCS




The Problem

So ...

... 1S This another boring
presentation on OGC
Standards



The Problem

The use of OGC standards allows to provide heterogeneous Geospatial
Data as GeoSpatial Services ...

WMS

WCS

OGC Compliant
GeoSpatial Services

GeoSpatial Data

.. but
HOW TO WORK WITH GEOSPATIAL SERVICES ?

This is the focus of our work



The Needs

Many open source projects for display maps are based on JavaScript, with
problems like Mainteinance: Maintain JavaScript code is sometimes very
complex because of its structure

For this reason, the choice we made was to use GWT (Google Web Toolkit),
a powerful framework that can:

« transform / compile Java code

« and generate Javascript code for any browser.



GeoPlatform

L

geoSDI has de oroject
Geo-Plafform Framework, the first pure java open source framework to
develop Rich Web GIS Application.

hitp://code.google.com/p/geo-platform/

Geo-Platform allows to extend webGIS applications adding Widgets,
software plugins that perform specific functions: in this way every geo-
portal is different from the others and it realizes an exact reflection of the
functional needs of the end user.
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An extensible Solution REedgedatbilas

pure |2EE project
Services User Interface

&N
0

Model

Servi
\ZELCE : More Widgets

thought to be highly scalable

Geo-Platform Framework consists of two main modules:

« Geo-Platform Services
« Geo-Platform GuUI
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An extensible Solution REedgedatbilas

@ User Interface

(¥

20 ——

3 g

U ; .
application core extensions plin
? ©
W

showcase api - conf - widget publisher... print ...

s @ 8 =

Geo-Platform includes the main web technologies, such as Google Web
Toolkit, Openlayers, Hibernate, and adds to the versatility of javascript on
the web, the power, security and control that Java technology can give.

To the CORE side of an application built with Geo-Platform
a number of WIDGETS can be added to extend the webGlIS functionalities.




Widgets Examples P GeoPlatform

Map Feature Widget

He manages the map, working in association with
other components such as toolbars and the layer
tree widget. Every operatfion on the layer tree
widget is immediately reflected on the map, for
example transparences, zindex, style.

This widget gives also information about the scale of
representation, geographical orientation, lat/long
mouse position.

Layer Tree Widget

This is the widget for managing layers displayed on a
map, which allows a truly innovative configuration:
As shown in the figure, the tree allows you to view
the "folder" in a nested way(unlimited nesting). This
allows greater flexibility in organizing the set of layers.
The toolbar exposes functionality for the
management of the tree and can be extended
through additional widgets with additional features..
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Widgets Examples P GeoPlatform

Add Layer Widget

Allows creation of layers within the layer free.
Through this widget you can manage multiple
data sources from which "collect" the layer to
be added to the map.

The functionality of the Add Layer Widgets can
be extended by adding more widgets, like

+F1 CooPatomTice ___ o - : uploading Shapefiles Widgets, the Widget
4 -_"iJBa.sII Server Capabilities X
T8 q st e r s . L | Manage Server, the Add WMS from URL
C&Ee Layer Name Title ] Wldgef.
[JBp @ StatiDiBase:ASTER DEM ltaia ASTER DEM Htalia 0 =
ED #  batimetrie_calabria:AeroportoReggicC AeroportoReggicC
> [ piani # EmergenzafbruzzoAree_COM Aree COM * M HH .
’:E‘ID'U“" #  Emergenzafbruzzohree_rievate_INGY Ares rilevate INGV The Work WITh |Oyers IS fOCIlITOTed bY'
o 3] serDm i B pagination of layers, the automatic extraction
2Eor 8 osmoneco oo & ofthe abstract, the possibility of selecting

4B Abstract: Citcts Srade Provini Cosera Furt : multiple layers, enhanced search and filtering

|:| B | #l  Piano_Calabria:CRITIC_STRADE PROV_CS PUNTI_B... Criticita Strade Provincia Cosenza Punti ...
CEy # Piano_Calabria:CRITIC_STRADE_PROV_CZ_LINEE Criticita Strade Provincia Catanzaro Linee b Th e res U | ‘I-S .
5
o H  Piano_Calabria:CRITIC_STRADE_PROV_KR_LINEE Criticita Strade Provincia Crotone Linee
CIEA = Pianc_Calabria:CRITIC_STRADE_PROV_KR_PUNTI Criticita Strade Provincia Crotone Punti
=)L Abstract: Criticita Strade Provincia Crotone Punti
4 Piano_Calabria:CRITIC_STRADE PROV_RC_LINEE Criticita Strade Provincia Reggio Calabri...
GeoPlatform - L
- @ Piano_Calabria:CRITIC_STRADE_PROV_RC_PUNTI Criticita Strade Provincia Reggio Calabri..
ai frane agg. ¢
:] =33 4 Piano_Calabria:CRITIC_STRADE_PROV_VV_PUNTI Criticita Strade Provincia Vibo Valenzia P... |-
A
Rz @ Piano_Calabria:CRIT_STRADE_PROV_CZ_PUNTI Criticita Strade Provincia Catanzaro Punti |
ARz g
] R4 b3 |@ Done | ]

ai alluvioni tr




Widgets Examples

8 Strutture

[T]E8 Beni culturali (ICR)

[V] E& Aerol

rti

[C]E8 Indust

[T B8 Scucle

[ E& ospea

[C] B Ospec
f -_'qurrcwie
f -_'iJStrade

f _m Censimen

4, Zoom to layer extend
Export To KML
#~| Export To PDF

B Export To TIFF

iz Export To Shp-Zip
Ej Copy Layer

e Layer Properties

GP Layers Properties Widget

Layer Info

Title:
Abstract:
Alias:

Server:

Ingest Data

Display Layer Styles

trasporto_dbo_aeropo_points

Aeroporti

http://dpc.geosdi.org/geoserver/wms

Close

Select file for ingestion

r ey )
Scegli file ) Nessun file selezionato

Submit

19/05/2012

< » GeoPlatform

Context Menu Widget

For each layer functions are handled through the
Context Menu ie: positioning the Max Extent, export
to Google Earth, a quick view of the layers in PDF,
export to TIFF for a higher resolution image, export to
shapefile vector data, the Copy & Paste layers within
layers of the tree.

Layer Properties Widget

For each layer in the tree are handled a number of
properties, like the visual style for the layer, the
opacity of the layers in the map, the information
related to the server, user preferences such as the
alias to be used as a label in the tree for the level,
efc..

Upload Data Widget

Functionality of ingestion of files, so as to make it
totally transparent to the user the loading process of
the physical data on the server and the service
configuration. The selected file from your local disk,
using web-GlIS interface, it is sent to the server. The
proper flow of ingestion will automatically configure
the WMS-WEFS services.



Widgets Examples

S0l o o 0. O . m v ol

Role: Select a role... (required) e

Closg

@& SearchOK | 8 AddUser | | Modify User

Role  Delete
Admin (5|

Viewer ||
Viewer ||

Admin [l

Admin | S|

Admin (x|
Admin [
User ||

Displaying 1 - 10 of 10

@ cancel
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Manage Projects Widget

Users can directly manage their online Map Projects:
through tree-export functions, can save the state of
the tree and open in successive different situations
(trees with different structures).

User Management Widget

The widget allows you to differentiate your
application based on user profile. Users
Administrators can create, edit, delete users
and differentiate the functionality available to
users according to various profiles (eg Viewer,
User, Admin).



19/05/2012

Widgets Examples P GeoPlatform

Server Management Widget
T The widget works in association with the widget layer, and it
- manages the connection to the wms server. In particular, it allows
you to connect to the web-gis a standard server WMS 1.1.1/1.3,
giving the possibility to assign a name to the server and display
the summary list of layers that it delivers. For each of the layers
shows the summary description retrieved from the server.

DPC on gossdi

Platform - Legend Widg .

L soropo Legend Widget

B o ce, Compless! alkonai i fempimen 1 The widget displays the legend for each layer depending on the
Comblesss akares-doomis, complesso el e viewing scale active in the map.

Complesso dei flysch, Complesso delle piroclastiti, 12
Complesso delle rocce cristalline, Complesso delle s: 4
Complesso evaporitico, Complesso indifferenziato de ™

B oHlGIT 2% Q

O L7 g Edit Widget
\% — g The toolbar allows you to enable editing capabilities for creating
' o N and editing ge.ome’rry (.pom’r, line opd polygon) and associated
b alphanumeric information. Topological features are also

< _ | displayed adjacent to the inclusion.
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GeoPlatfom Geocoding Widget

Google Geocoder WPS Geocoder

— GeoCoding Widget

Find: It gives the opportunity to locate on a map the location of any

= Lacattons place, inserted through free text in the "Search". The widget can
Location make use of geocoding services by external providers (eg,

Google or Yahoo) or deployed from a database.

- — GeoCoding WPS
_ It gives the opportunity to locate on a map the location of any
Fnt place, inserted through free text in the "Search”. The widget can
ayer:  [Selecta Layer. (required) | make use of geocoding services by wps providers.

E—@ Resat

=~ WPS Locations

Location
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) GeoPlatform

Widgets Examples NP

Routing Widget - _‘fa '\&‘?‘\ P .,af; - 3,,, . R
o ST * Routing Widget
“"m\a:i“ %, Barbe\rim-_F):ut»ana dl Trevi HH
T a s IS AN It has the capability to calculate the

el /LY shortest path in a graph interconnected,

é proposing directions for getting from A to B.
: 0 VX The shortest path, in the case shown in the

- PR s {; Q& figure, is based on open graph of OSM

prectons P (Open Street Map) and takes account of

these unique ways.

@ Colosseo, 00184 Rome, Italy & O A

[ Route | |2 Ciear

Directions

Partenza da Via di Propaganda m
Procedi dritto lungo Via di Propaganda (circa 63 metri)
Svolta leggermente a destra su Via di Propaganda (circ ¢ onn J_,n.mr’.'
Svolta a destra su Via di Sant‘Andrea delle Fratte (circa ¥~
Svoita leggermente a destra su Via del Bufalo (circa 77 L) 'mm;m
Svolta a sinistra su Via Poli (circa 59 metri) 5

Svolta leggermente a sinistra su Piazza Poli (circa 62 m -3 9 P.°

Svolta leggermente a sinistra su Via Poli (circa 65 metri



Some Video Examples

Work with layers and GeoCoding

Add folder and WMS Data

Create a Scenario and Print a Map

Create and Edit Area of Interest

Other videos at

e Dimitri Dello Buono YouTube Channel
(http://www.youtube.com/user/MrDimitriDB)

« geoSDI Video YouTube Channel
(http://www.youtube.com/user/geoSDIVideo)

« http://youtu.be/0Qif 4dDuso

19/05/2012
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GeoPlatform

¥

Live Demo

() Geo Portal

& C' (D maps.geosdi.org/gec-portal/ % p @
Geo-Platiorm  AOE  Widgets Map Option

D Goororl @ Q 4 O T & [ MG HT2Y L ADW BT
| GeoPlatform - Layer Widget - : : » ey E . ; : % LI o v o

ca XHE s @
4 [ 4» Geo-Platform Tree 2
b [ gwen
o [7] @ test

[F] B8 DE AGOSTINI 1000000
[7] B8 DE AGOSTINI 750000
[7] B8 DE AGOSTINI 250000
B8 Laghi Europei
B8 Limiti Amministrativi Europei
B2 strade Europee
B8 Aeroporti
B Scuole Elementari
B8 Ferrovie
Ef Idrografia 250000
B8 it istruzione_materne
B8 Laghi
B8 Limiti Comunali
B8 Limiti Provinciali
B8 Limiti Regionali
B8 Scuole Medie
B8 Scuole Pubbiiche
B8 strade Italiane
Ef Scuole Superiori
Ef Toponimi
[T/ B8 Orto ltalia 3

GeoPlatform - Legend Widget
Laghi Europei O

Limiti Amministrativi Europei

O

Strade Europee
Aeroporti || 12.77831, 41 41585

b4 @ Tree elements loaded successfully

P P T Ry
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<9 GeoPlatform

Geo-Platform Framework by geoSDI

The first pure java Open Source framework to develop Rich Web
GIS Application.

A , Lorenzo Amato
A @ 1 J A



The geoSDI Programme

geoSDl is a Programme coordinated by the Italian Civil Protection
Department of the Prime Minister Office

* For implemeting the Civil Protection

g National Spatial Data Infrastructure
\.ﬂ e N, @ D.’ J_L.

« According to the provisions of the INSPIRE
Directive

http://www.geosdi.org * Using Open Source software applications.

It is developed by the Institute for the Methodologies

SN of Environmental Analysis (IMAA) of the Italian
Ry - ‘C,,,(I National Research Council (CNR) with the
o =l collaboration of most of the national civil and military

"y .'u; rz‘\"-‘?& . . .
institutions concerned.




The geoSDI PROJECT

Dt @DJ A

geoSDl is also the name of a complete solution for:

* Pre-processing data for creating geoSpatial DataStores

« Managing and providing OGC Web Services
(Server Side Components)

» Use OGC Web Services
(Client Side Components)

ostgreSQL

P
% GeoAutomator
GDAL ‘@

PostGIS

zpreoServer -e}GeOPlatform ( eoNetwork




The Problem

The problem that geoSDI was called to deal with:

When an emergency occurs (earthquake, landslide, flood ...) the Civil
Protection needs to manage and coordinate the emergency intervention,
with the help of maps using:

» Spatial Data
e Infrastructures Data
e Resource Data

These data are often produced in different formats
and are managed locally



The Problem

So ...

... Is this another boring
presentation on OGC

Standards
?




The Problem

The use of OGC standards allows to provide heterogeneous Geospatial
Data as GeoSpatial Services ...

SN

SN
L SIS
A -

o s

OGC Compliant
GeoSpatial Services

GeoSpatial Data

.. but
HOW TO WORK WITH GEOSPATIAL SERVICES ?

This 1s the focus of our work



The Problem

...Same thing,
Other picture!
A A A
M I M

OGC Web services

Acquisition
GeOoTIFF Scientific
STORAGE / SERVER . SHP « Products

BLACKBOX

Preparation




The Needs

Many open source projects for display maps are based on JavasScript, with
problems like Mainteinance: Maintain JavaScript code is sometimes very

complex because of its structure

p

So we need a more powerful and flexible solution to use Java
technology to build webGlIS portals, which include the javascript
libraries for handling maps

For this reason, the choice we made was to use GWT (Google Web Toolkit),
a powerful framework that can:

stransform / compile Java code

and generate Javascript code for any browser.



The Solution

GeoPlatform

geoSDI has designed and launched the open source project
Geo-Platform Framework, the first pure java open source framework to
develop Rich Web GIS Application.

Geo-Platform allows to extend webGIS applications adding Widgets,
software plugins that perform specific functions: in this way every geo-
portal is different from the others and it realizes an exact reflection of the
functional needs of the end user.

With the development of Geo-Platform Framework is now possible to
produce fast and powerful geoportals dedicated to end users.



The Overall Architecture

Scientific
Products
Preparation

\4

GeoTIFF
SHP



The Overall Architecture

N GeoPlatform

= e . geoSDI BASED
INFRASTRUCTURE

\:ﬁ St Ny, @L)JJ_L.

/Apache CXF /prg“cng
(] < ] | 2
xf; GeoServer
) | .

-QB GeoAutomator
GeoTlFF

, : - : SHP

PostgreSQL




An extensible Solution: widgets!

N - Epicentri (d—- -
‘__ i e peric_opcm,
(= - = > - sking

Base Layer Selection (Google, Bing, OSM, Custom...)
Add WMS Layer

Upload File (GeoTiff, SHP, SLD, ...)

Manage WMS Server

Layer Tree Panel

Refresh Layer

CQL Filter

Time Filter

Print Map

Styler (gestione SLD)

wazioni INGV Italia (Re

'Ul‘tfrpv:)_ Evento Sismico |

Epicentri (uiti "4"“.
-

% &‘ < =
\ poaetio-3
SN s Foder

e

1-.‘\, i |
™ Piu

Actcd wims froom Mepas -

.

add \WMS

Viewports Management

Geocoding / Reverse Geocoding (Google, Yahoo, Custom...)
Map Projects Management

Export / Import Map Projects

User / Roles Management

Routing on OSM Data

Feature Editor (WFS-T)

WPS builder



Widgets Examples

o»
AR 2 by geoSDI

et &

GeoPlatform - Layer Widget

Map Feature Widget

He manages the map, working in association with
other components such as toolbars and the layer
tree widget. Every operation on the layer tree widget
is immediately reflected on the map, for example
transparences, zindex, style.

This widget gives also information about the scale of
representation, geographical orientation, lat/long
mouse position.

Layer Tree Widget

This is the widget for managing layers displayed on a
map, which allows a truly innovative configuration:
As shown in the figure, the tree allows you to view
the "folder" in a nested way(unlimited nesting). This
allows greater flexibility in organizing the set of layers.
The toolbar exposes functionality for the
management of the tree and can be extended
through additional widgets with additional features..



Widgets Examples S A

4> Geo-Platform Tree Ty

4 [7] ™ Basil Server Capabilities

VIE p

(& p

CIE e
B
VIEp

71 piani
7)™ Digh(
7)™ strut
v ¥ Ferre
[¥]™ strac
@] ™ cens
4 [7]™ cartc
B I

L

VE o

B A

B 1«

GeoPlatform - L
ai frane agg. €
JR1
] R2
arz
R4

ai alluvioni tr

U & & 8 8 &8 &

U e e ®

e
=]
£
e}

Servers Loaded  DPC on geosdi

Layer Name

StratiDiBase:ASTER DEM ltalia
batimetrie_calabria:AeroportoReggioC
EmergenzaAbruzzo:Aree_COM
EmergenzaAbruzzo:Aree_rilevate_INGV
StratiDiBase:BlueMarble
esercitazione:CCS

esercitazione:COC

Piano_Calabria:CRITIC_STRADE_PROV_CS_PUNTI_A...

Abstract: Criticita Strade Provincia Cosenza Punti

Piano_Calabria:CRITIC_STRADE_PROV_CS_PUNTI_B...
Piano_Calabria:CRITIC_STRADE_PROV_CZ_LINEE
Piano_Calabria:CRITIC_STRADE_PROV_KR_LINEE
Piano_Calabria:CRITIC_STRADE_PROV_KR_PUNTI

Abstract: Criticita Strade Provincia Crotone Punti

Piano_Calabria:CRITIC_STRADE_PROV_RC_LINEE
Piano_Calabria:CRITIC_STRADE_PROV_RC_PUNTI
Piano_Calabria:CRITIC_STRADE_PROV_WV_PUNTI
Piano_Calabria:CRIT_STRADE_PROV_CZ_PUNTI

X

-
v [ Manage Servers

Title

ASTER DEM ltalia j

AeroportoReggioC

Aree COM

Aree rilevate INGV
BlueMarble

ccs

coc

Criticita Strade Provincia Cosenza Punti

Criticita Strade Provincia Cosenza Punti ...
Criticita Strade Provincia Catanzaro Linee
Criticita Strade Provincia Crotone Linee

Criticita Strade Provincia Crotone Punti

Criticita Strade Provincia Reggio Calabri...
Criticita Strade Provincia Reggio Calabri...
Criticitd Strade Provincia Vibo Valenzia P...

A
Criticita Strade Provincia Catanzaro Punti

&) Done

X

Add Layer Widget

Allows creation of layers within the layer tree.
Through this widget you can manage multiple
data sources from which "collect" the layer to
be added to the map.

The functionality of the Add Layer Widgets can
be extended by adding more widgets, like
uploading Shapefiles Widgets, the Widget
Manage Server, the Add WMS from URL
widget.

The work with layers is facilitated by:
pagination of layers, the automatic extraction
of the abstract, the possibility of selecting
multiple layers, enhanced search and filtering
the results.



Widgets Examples s S

% Strutture
[T B8 Benic
(V] B8 Aeroj

[T B8 Indust| &

ulturali (ICR)

rti

Zoom to layer extend

[7] B8 Scuolq [oY Export To KML
[Z] B8 Ospeq )i Export To PDF
C1E8 Osped &g Evport To TIFF

‘?J Ferrovie
f'j Strade

ﬂ Censimen|

& Export To Shp-Zip

i;_} Copy Layer

~ Layer Properties

GP Layers Properties Widget - X

Layer Info

Title:
Abstract:
Alias:

Server:

Upload G

Palermo

Display Layer Styles

trasporto_dbo_zaeropo_points

Aeroporti

http://dpc.geosdi.org/geoserver/wms

Close

Chigindu

B ROMANIA |,

Bucharest

boie
__|Adds one or more layers to the tree from
1shape or geotiff files

eotiff - Shape Fies

lonian Sea

Context Menu Widget

For each layer functions are handled through the
Context Menu ie: positioning the Max Extent, export
to Google Earth, a quick view of the layers in PDF,
export to TIFF for a higher resolution image, export to
shapefile vector data, the Copy & Paste layers within
layers of the tree.

Layer Properties Widget

For each layer in the tree are handled a number of
properties, like the visual style for the layer, the
opacity of the layers in the map, the information
related to the server, user preferences such as the
alias to be used as a label in the tree for the level,
etc..

Upload Data Widget

Functionality of ingestion of files, so as to make it
totally transparent to the user the loading process of
the physical data on the server and the service
configuration. The selected file from your local disk,
using web-GIS interface, it is sent to the server. The
proper flow of ingestion will automatically configure
the WMS-WES services.



Widgets Examples @

p— ' Manage Projects Widget
N— Users can directly manage their online Map Projects:
e | through tree-export functions, can save the state of

S the tree and open in successive different situations
(trees with different structures).

'm Users X

User Management Widget

The widget allows you to differentiate your

= . application based on user profile. Users
ottt == namo (¢ Administrators can create, edit, delete users

Search
Find User:

il - v X and differentiate the functionality available to
g e - users according to various profiles (eg Viewer,
Fil | password Admin | 5¢ .
o | contem e o 3 User, Admin).
G Role: v Adm: X
ot Temporary: Admin [ ¢
C¢ User x
|

Ciose
Displaying 1 - 10 of 10

@ SearchOK |8 AddUser € cancel



it_litologia

P Acquiclude, Complessi alluvonali di riempimento dei
Complessi costituiti da successioni sedimentarie di ti
Complesso calcareo-dolomitico, Complesso dei depr
Complesso dei fiysch, Complesso delle piroclastiti, Iz
Complesso delle rocce cristalline, Complesso delle s: 4
Complesso evaporitico, Complesso Indifferenziato de ¥

Bl o MO 2% Q
3 ..;:,__M__T"

™ A Lt
X
- e a0e LAGO_113A10
A | omvor uw
3 i
e

N

N
5

¥ e

Server Management Widget

The widget works in association with the widget layer, and it
manages the connection to the wms server. In particular, it allows
you to connect to the web-gis a standard server WMS 1.1.1/1.3,
giving the possibility to assign a name to the server and display
the summary list of layers that it delivers. For each of the layers
shows the summary description retrieved from the server,

Legend Widget
The widget displays the legend for each layer depending on the
viewing scale active in the map.

Edit Widget

The toolbar allows you to enable editing capabilities for creating
and editing geometry (point, line and polygon) and associated
alphanumeric information. Topological features are also
displayed adjacent to the inclusion.



Widgets Examples S A

GeoPlatfom Geocoding Widget

Google Geocoder WPS Geocoder

Search

Find:

« Locations

Location

seoPlatfom Geocoding Wicget

Google Geocoder WPS Geocoder
Search
Find:
Layer: Select a Layer... (required N d
Ef_)) Resat
~ WPS Locations

Location

GeoCoding Widget

It gives the opportunity to locate on a map the location of any
place, inserted through free text in the "Search". The widget can
make use of geocoding services by external providers (eq,
Google or Yahoo) or deployed from a database.



Widgets Examples W

Routing Widget

@ Piazza di Spagna, 00187 Rome, Italy # %2

@ Colosseo, 00184 Rome, Italy L

i Route = Clear

Directions
Directions
Partenza da Via di Propaganda
Procedi dritto lungo Via di Propaganda (circa 63 metri)
Svoita leggermente a destra su Via di Propaganda (circ
Svolta a destra su Via di Sant‘/Andrea delle Fratte (circa
Svolta leggermente a destra su Via del Bufalo (circa 77
Svoita a sinistra su Via Poli (circa 59 metni)
Svoita leggermente a sinistra su Piazza Poli (circa 62 m

Svoita leggermente a sinistra su Via Poli (circa 65 metr

Routing Widget

It has the capability to calculate the
shortest path in a graph interconnected,
proposing directions for getting from A to B.
The shortest path, in the case shown in the
figure, is based on open graph of OSM
(Open Street Map) and takes account of
these unique ways.



Widgets Examples W

1 Option
”@.??[ﬁglﬂii

[ Select Base Layer

Basemap selection
Change the basemap and switch between
Spatial Reference Systems

W

- -3 B

Pt

OpenStreetMap - Google Normal - EPSG:3857

Bing Hybnd Layer -
e All [~
| @ Apply/Close |




Widgets Examples W

tive Fires (1 month - Terra/MODIS

tive | 4 Zoom to layer extend
tive F Export b
rosol ;
CQL Fit -
e QL Fiter / Refresh widget
| [[7) Copy Layer Refresh Layer visualization using XMPP
s § Creste Viewport communication
rosol ‘
rosol ‘ F‘ - .—-o-- FLI L
e | /2 NOREFRESH -

ta) 5 SECONDS o

10 SECONDS % EOemema—— ‘
20 SECONDS 18 o ame

¥| @@ Epicentri (dal 20 Maggio ad oggi) Export v
¥| @@ peric_opcm3519_1B_ag_005 CQL Fiter 4

4 [7]® track or
30 SECONDS 918 e Mo
K: k 5 SEC o D S B %:n::;:;\arwmm & Create Viewport
] 4 N [ AOE (Area OF Emergency) I AR )
3 s F ™ v
ot ' 1 MINUTE T
- [F] 8 Dighe 5 SECONDS k
v . - . [F] 8 Ferrovie 10 SECONDS
Bl'raIM oD 5 M I N UTES [] B8 1drografia 250k 20 SECONDS
[F] 88 1soipse 30 SECONDS
15 MINUTES ' s e
[ B8 Toponimi 5 MINUTES

30 M I N UTES @ Localita (poligoni) +| 15 MINUTES K . Palermo
cam

30 MINUTES
— , 1 HOUR

1 H OU R F._Ismo Evento Sismico Rilevato : :25:
3 HOUR | 200 km

| 50 mi |
6 HOUR

rew 13.74991, 4



Widgets Examp SW

Styler widget

Create and apply map themes on data values

- Vector Symbolizer
-Raster Symbolizer

Geo-Platiorm AOE Widgets Map Option
£ Geo-Portal A & Jd g ® 5 2 9 E -.l e @ G| & lorenzo amato @ geoSDI ~
GeoPlatform - Layer Widget -
e XHE e @
4 [7]{» Geo-Platform Tree
a [V ffj Layers (WMS Data)

[V] B8 USA Popugtion
@] 'i) Rilevazioni INGV Italia (Real Time 5 min)

ManiTosa

Newroun

Barnsy CoLumsia AvLgerTA SASKATCHEWAN OnTARIO Quesec

[7](™ RilieviDaSmartPhone N

[7]™ AOE (Area OF Emergency)

New BRuNs
1{ | 7@ Emilia (emergenza)
[F1E8 Aereoporti

[C] 8 Dighe

[7] B8 Ferrovie

[] B8 1drografia 250k

[ B8 1soipse

[] B8 Laghi

[7] B Strade

[7] B8 Toponimi

[C] B8 Localita (poligoni)
[7] B urbanizzato

[7] B8 Limiti Comunali

No

[7] B8 centri Urbani
[7] B8 Limiti Provinciali o
GeoPlatform - Legend Widget L'aﬁ;,lllj:‘ 2 Gulf of Mexico _Nassau
USA Population N .  Havana
O Vi N, CUBA
Mg

" Mexico City > Scale

Bonkn S2010NAVTEQ@2Q8 ~° —
—1 Selecta scale v
HONDURAS

Guatemala City *

& Layers have been loaded correctly by the service




Widgets Examples e

Styler widget

« Manage color properties for features

Geo-Platiorm AOE Widgets Map Option

DCeobortal |4 Q4G @OFH S 9EFNEE © G/| & lorenzo amato @ geoSD! -
GeoPlatform - Layer Widget -
A
TELCETESE g -,
4 [7] £ Geo-Platform Tree 1= 1 | - o __ 4 X Newroun
Styler Widget X l\-_, Queeec
Style Name: ‘ Symbol: rulel | Label rnule1 i Restrictions: rulel
my USA Style H@ Add Symbolizer | ~ | | [ Add from Library | | I save to Library |
] o Ll | L
SLD Rule Manager | Symbol Type: Polygon Unit of Measure: Y %
(O] &% | o Stroke | Choose a color ' 7
Legend Rule Title Abstract { T
|| style: )
yellow polygon  yellow polygon for p... |
Color: #000000
Width: 1 | I-ii" '59;
Opacity: = | o
s |87
o Fill v 197
Color: 4FOF620 R 1249
Opacity: G |46
1 5 |22
# |fof620 Nassau
_ |
L
[ @ Choose Color | (€ Close [A
{q i t:
{ Scale
T EQ®@ 2% '
a scale v
)
Nicanacile
| save ||€ Close | l




Widgets Examples ) s

Styler widget

« Manage Labels

Geo-Platform AOE Widgets Map Option
|DGeoPortal |3 L @ E 29VENEE @ G | & torenzo amato @ geoSDI ~
| GeoPlatform - Layer Widget =
(e | A :
J Styler Widget X
‘ Style Name Symbol: rulel Label: rulel Restrictions: rulel Newroun
{ my USA Style o Label Features 1P ese
Unit of Measure: v
SLD Rule Manager Label Values: STATE_NAME ¥
@[ X ]2 Font: Arial X
Legend Rule Title Abstract Size: 13 B I
yellow polygon yellow polygon for p... Place
Label Placement. @ PointPlacement <« Line Placement
Anchor Point: X105 Y: 05
Displacement:  X: 05 Y05
Rotation: 30
¥ Fill
Color: #000000
Opacity: ]
+ Halo b
ji Radius: 2
|
'. . > ¥ Fill _Havana
I Color: 4FFD3D3 GUBA
Opacity: | | G . S
NAVTEQ @2 ~ .
B sae [|@ Close =Eiect X
pumas
|,
= Ehiicca L L icaracalh
w Layers have been loaded correctly by the service
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Styler widget

 Define Zoom and Attribute condition for applying a style rule

Geo-Platform AOE  Widgets Map Option
D Geoporal |3 X ja @l 2 9E NOE © G| § lorenzo amaio @ geoSDI -

= ! = L £ Manitoss 3 =

J Styler Widget ) X
[ Style Name

| GeoPlatform - Layer Widget -

Symbol: rulel Label: rulel Restrictions: rulel Newrour

my USA Style  Limit by scale b

| Max scale limit
SLD Rule Manager Scale1:

(= 1P S | Min scale limit
Legend Rule Title Abstract Scale 1: (
yellow polygon  yeliow polygon for p... Current Map Zoom: 3

Ottawa
.

+ Limit by condition
Match | ALL v of the following:
X [PERSONS e %
@ STATE_NAME
STATE_FIPS
SUB_REGION
STATE_ABBR
LAND_KM
WATER_KM
PERSONS
FAMILIES
| HOUSHOLD
i IC MALE
[ FEMALE
WORKERS
DRVALONE
CARPOOL B seve
PUBTRANS =

=t

0 Close |

& Layers have been loaded correctly by the service
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Styler widget

 Applay the changes and save the style

Geo-Platfiorm AOE Widgets Map Option
AR ae0fFE 2 9E 9

GeoPlatform - Layer Widget =

< Geo-Portal

cmXHGE SS9
4[] 4> Geo-Platform Tree
4 [V m Layers (WMS Data)
[V] B8 USA Population
7| m Rilevazioni INGV Italia (Real Time 5 min)
[7]: ¥ RilieviDaSmartPhone
[ AOE (Area OF Emergency)
@ Emilia (emergenza)
B Aereoporti

Brimisy CoLumsia ALBERTA

WasHINGTON MonTana

Orecon Ipano

WYOMING
[~] &8 drografia 250k
7] B8 I1soipse

Laghi

| B8 Strade

| B8 Toponimi

B Locaiita (poligoni)
[~] €8 urbanizzato

imiti Comunali
[7] E# Centri Urbani

[~] B8 Limiti Provinciali

Utas CoLoraoo

N

ARIZONA

Nevaoa

New Mexico

Gulf of

GeoPlatform - Legend Widget 2
California

USA Population

O \ /i

1Vt

SASKATCHEWAN

by geoSDI

& lorenzo amato @ geoSDI ~

Manitosa

Newroun

Quesec

ONTARIO

NorTH Daxota NEW BRUNSV

i
MINNESOTA
Ottawa

Mainge No

SOUTH DAXOTA

Neapaska

OKLAHOMA
ARKANSAS

Misssssimn)
OQUISIANA

.Nassau

Gulf of Mexico
.HGV:’IM

A

CUBA

. Mexico City = Scale
©2010 NAVTEQ ©@ 2%{' I
1z :

Selecta

Guatemala Ci@

to save the new tree state.



Some Video Examples <% ,:9)

* geoSDI Video YouTube Channel
(http://www.youtube.com/user/geoSDIVideo)

YouRli:

Here you can find more widget examples and many How-Tos on the usage



Live Demo

SIGNUP  Blog

Platiorm - Layer Widget

3 A
a xBE ¥ ws 9
4 7] %> Geo-Platorm Tree
18] Layers (WMS Data)
4 17], 9 Rievazioni INGV afia (Real Time 5 min)

7] B8 Uttimo Evento Sismico Rievato
7| @ Epicentr| (utime 24h)
‘z‘ ﬁ eoe 7 oom 10 layer extend
v @ pericd
Export
)™ RiseviDast 2P

)1 AOE (Area CQL Fiter

7)1 8 Emifa (emé

geoSDI Online WebGIS

A geoSDI geoPortal for Test.

This is an Online WebGIS Application based on Geo-Platform Framework by geoSDI,
published for testing purpose only.
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geoSDI Team

Web
www.geosdi.org
Mail
sviluppo@geosdi.org

Address
IMAA CNR, C.da S.Loja, Tito Scalo (P2) Italy




< » GeoPlatform

Geo-Platform
Introduction

Dimitri Dello Buono @ geoSDI




CNR — IMAA

geoSDl is a Laboratory of the Institute of Methodologies
for Environmental Analysis of the National Council of
Research (CNR IMAA), which designs, manufactures
and distributes geospatial web-based software systems,
using an open source approach.




geo-platform Info

Start : 10 Oct 2010

Licence : GPLv3+CE

Version : 1.5
Repo:https://github.com/geosdi/geo-platform.git
Modules: 100+

65k code lines



geo-platform Architecture

s~ Apache Maven Project
mattp://maven.apache.org/

(

geo-platform gui

geo-platform services

\




Architettura di geo-platform (client)

applicationContext-Menubar.xml|

<bean name="menuBarContainerTool"
class="org.geosdi.geoplatform.gui.impl.MenuBarContainerTool">
=property name="categories">
<list>
=ref bean="geoPlatform" /=
<ref bean="widgets" /=
=ref bean="aoe" /=
=ref bean="maplptions" /=
=/list>
</property=
=/bean=

Menu Engine

<bean name="geoPlatform"
class="org.geosdi.geoplatform.gui.configuration.menubar.MenuBarCategory”=
<property name="text" wvalue="Geo-Platform"™ />
=property name="enabled" wvalue="true" />
=property name="order" wvalue="18" /=
<property name="tools"=>
=list=
<ref bean="manageProjects" /=
=ref bean="managelsers"™ /=
=ref bean="manageRoles" /=
<ref bean="separatorAbout™ /=
<ref bean="aboutGeoPlatform" /=
</list=
</properiy=
=/ bean=

D Google web
Toolkit (GWT)



geo-platform Architecture (client)

applicationContext-Toolbar.xml

<bean name="infoApp"
class="org.geosdi.geoplatform.qui.configuration.toolbar. Toolbar&ctionTool" =
=property name="id" wvalue="%{gpInfolpp.id}" /=
=property name="type" value="${gpInfolpp.typel"” /=

ToolBar Engine <property name="enabled" value="${gpInfofpp.enabled}" /=
=property name="order" value="S{gpInfolApp.order}" /=
=/bean>

D Google web
Toolkit (GWT)



geo-platform Architecture (server)

GPProject s T
-1d: Long .
GPCapabilityType -name: String GPViewport GPFolder
hesw | -nunberOfElements: int = -1d: L -id:
+wFs -¢reationDate: Date = new Date(System.currentTiseMillis(]) - :?nﬂq -;:n‘:‘“ﬁ‘%rmq
prees -version: int = 1 -description: String -parent; GPFolder
-shared: boolean = false -zoomLevel: double -project: GPProject
#inc resentVersion(): veid -;:ofnull: baclean -nusberofbescendants: int = 4
] o |bbox: GPESax -position: int = -1
AciClass . GeoPlatformServer |_ countProject: GPAccountProject -checked: boolean
-adi L -ad: Leng «shared: boolean
-¢lazz: String| -serverUrl: String GPAccountProject -expanded: boolean
-name: String T Long
-aliashame: String .account: GPACcoUNt BasePermission is a Spring Security 1
AclEntry -title: String -project: GPProject class containing basic permission: L
I3t Long AclObjectidentity "'"“"‘;‘“";é “g'{“’ " -permissionMask: int = BasePermission.ADMINISTRATION. getHask M — | READ. WRITE, CREATE, DELETE, ADMINISTRATION oL -
e : - 1 - erverType apabilityTyp i H ayer —
clobject: Aclobjectidentity -2d: Long - rganization: GPOrganizatio g::whoﬂ_’]“" baolean . Note N
-aceorder: Integer - -aclclass: aclclass — o 0t ] | baselayer: String - GODGLE SATELLITE- | BasePermission. ADMINISTRATION getMask () = 14 |"29: 10"
-aclsid: aclsid o obiectid: Long . dProject :GRACCOUNT, - -9 = -title: String
-mask: Integer -parentaclobject: aclobjectldentity, project:GPProject): void name: String
-granting: lean = false -aclsid: aclsid —— O ~alias: String
-auditSuccess: boolean = falsd -inheriting: boolean = false GPAuthority <enumsrations- | |.ahstractText: String
-suditFailure: boolean = falsd -1d: Long GPLayerType | |-urlServer: String
cvner -authority: String SRASTER ~srs: String
1 L o|-accountiaturalln: String +POINT ~eqlFilter: String
AciSid GPAccount count : SLINESTRING -R-'ﬂ“" string
N rn L H o getAuthority(1: Strin +POLYGON il
“T9T Lomp ) FrI ¢ ¥ s 5 .
...... >]-principal: boolean = true PO, -enabled: boolean = false HHRILTIPOINT .:I;:Iﬂ‘?',w:’f;'”'
| -s1d: String L . rganization ! . |-creationpate: pate MULTILIMESTRING] | o) 0od. boolean = False
' -organization: GPOrganizati 1d: L ganization: GROrganization MORTIPOLYGON 1 | shared: boolesn = false
: ———————————— -name: String -sccountTemporary: boolean -cached: boolean = false
-description: String -accountonExpired: boolean =
-url: String -gsAccount: GSAccount :"‘::’He'” 1:":‘“:'1* Ve waid
1f Id refers to a principal name (username) will be tmej -';dlﬂ"’ﬂ"'; string -D“SU““W{‘IW“‘“ 32";"‘ i | o;tl’:u;q:tl?' leﬁro]::t e
-address: Stru -credentialshonExpared: Boolean =
If refers to a Grantedauthority (role name) will be fals ng _aurtharitiss: Ll:gd@)u(hefl!p- CEn 1 +setProjectiproject:GPProject) i wou
-loadExpandedFolders: boolean = fals ~id: Long
wgetNaturallID(): Stry -gsliser: String
-authkey: String|
GPMessage
-ad: Leng .
«recipient: GPAccount .
-sender: GPAccount GSResource GPVectorLayer
-creationDate: Date 1d: L -geometry: G tr
-subject: String GPApplication GPUser -qn;:cmt: GsAccount | -2elht:v(-1’rnlder ! String
~text: String g L i -layerInfo: LayerInfo
: ~ Tay string project: GPProject|
-isRead: boolean = false -appld: String | -name: String -workspace: String -folder: GPFolder
-'luﬁxﬁulmadfoldeﬂ: String -username: String : multirolygon -project: GPProject
'EM:U:I-"“::?\:“I . -password: String -defaultstyle: String ration>
-Comma op : ) -emailaddress: String -cqlFilterRead: String GrantT
+getComsands () () List<GPMessageCommandTypas -sendimail: boolean = falsd -eqlFilterwrite: string rantiype
+setCommands (commands ;L ist<tPMessageConmandTypex) : vodd -attributes: String [+ALLOW GPLayerinfo 1
+addC g dTypel -elusternode: String [+DENY queryab olean]
-qrant: GrantType (+LIMET _keywords: String

modello dei dati di geo-platform



geo-platform Architecture (server)

A_v_ailable SOAP services:

GPSchedulerService

Endpoint address: http://localhost:8080/geoplatform-servicg
WSDL : {http.//services.geoplatform.geosdi.org/tGPSchedUICTSEIVICCImpl Service
Target namespace: http://services.geoplatform.geosdi.org/

» checkTempAccount
» sendEmailModification
« sendEmailRegistration

GPWFSService
Endpoint address: hnp:fﬁocalhnsr:&ﬂﬁﬂfgeoplatfarm-servi
« getFeature 'WSDL : {http://services.geoplatform.geosdi.org YGPWFSServicelmplService
= describeFeatureType Target namespace: http://services.geoplatform.geosdi.org/
GPWMSService
Endpoint address: hltp:ﬁ]ocalhnst:mﬁﬂfgeoplaﬁam-mwiﬁ
« getCapabilities WSDL : {http://services.geoplatform .peosdi.org/fGPWMS ImplService
= getShortServer Target namespace: hitp://services.geoplatform.geosdi.org/
GeoPlatformService

= updateServer

getAuthorities
saveDeletedLayerAndTreeModifications
fixCheckStatusLayerAndTreeModifications
insertMultiMessage

= deleteFolder

= petMessageDetail / C O re
= getAccountProjectsByProjectID
= saveLayerProperties

» getNumberOfElementsProject
= getUserDetailByUsername

= getChildrenElements

« insertAccountProject




geo-platform Architecture (server)

geo-platform fornisce uno stack di servizi multi modulare
utile per la comunicazione con la parte client
e per rendere persistenti | dati prodotti dall'applicazione

E e HIBERNATE @) sprlng

U

pstGlIS

* Endpoint modulari
o Awvio solo lo stack ws che mi serve
o Scalabilita su piu nodi
o Di default viene avviato solo I'endpoint /core

Spatial PostgreSQL




Base Layer Selection (Google, B
Add WMS Layer

Upload File (GeoTiff, SHP, SLD, ...)
Manage WMS Server

Layer Tree Panel

Refresh Layer

CQL Filter

Time Filter

Print Map

Styler (gestione SLD)

Geocoding / Reverse Geocoding (Google, Yahoo, Custom...)
Map Projects Management

Export / Import Map Projects

User / Roles Management

Routing on OSM Data

Feature Editor (WFS-T)

WPS builder



Widget - Map Widget

Geo-Platlorm ADE  Whdgets  Map Opbion

DowPod G RO H £

Prague i
CZECH REPUBLIC

SLOVAKIA
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Widget

Layer tree

GeoPlatform - Layer Widget

@ XxHE K «s 3
4 19 Demo
4 [V ™ Layers (WMS Data)
("] B8 USA Population
4 [T Rilevazioni INGV Italia (Real Time 5 min)
B8 Utimo Evento Sismico Rilevato
[V] B8 Epicentri (ultime 24h)
[T]E8 Epicentri (dal 20 Maggio ad oggi)
B peric_opcm3518_18_ag_005
s [ i'-J tracking
B8 device_track
B device
b [ ™ RilieviDaSmantPhone
» [7]; ™ AOE (Area OF Emergency)
o [ ™ Emilia (emergenza)
("] 68 Aereoporti
("] E8 Dighe
[7] B8 Fermovie
[] B8 1drografia 250k
("] B8 Isoipse
[ ]E8 Laghi

el

Management scenarios at any level of nesting
Drag & Drop of layers and folders

Options on layers

management transparency

Management style associated

Management Layer Name

Export a project

Import a project

Saving a Project

Copy & Paste of single and multiple layers



Users and Rules Manager

Rules Manager

GeoPlatform Roles Management X ° . .
— - Managing permission of the components
- i e . baseq on the role
- b > Creating New Roles
'°°"| g e ® Modifying existing roles

| ADD_LAYERS WRITE U

| DELETE_ELEMENT WRITE

| EXPORT_PROJECT WRITE

| GOOGLE_ICON WRITE

| GeoPlatforminfoApp WRITE

| GetFeatureinfo WRITE

| IMPORT_PROJECT WRITE

| LAYER_STYLER WRITE

| Measure WRITE

| MeasureArea WRITE E
@ Permissions of “User” role was correctly retrieved | 7 7esar () Sae €3 Close |




Users and Rules Manager

User Manager

L..'l.-uiﬂlnlﬁﬂflbllﬂlﬂlmﬂlnt

Search

Find User:

— Usernama
G Mo nte

i M

W ALOCRTD

e walin

]

)

o — —TED

@ O

e

—

= = = - 2

B EEEEEEES
]|

@

— D

- - e

... Temporary

Role -
User

User

User

User

User

User

Viewer

Viewer

Trustey e
REST >

RESTRICT
FULL

-
.
RESTRICT
*

FULL

HIGH | %

NOMNE |?(. !
4

NONE |x| v

Displaying 1 - 25 of 29

& SeachOK |8 Acd User

- Madify, Usar |9 Close |

Creating new users

assigning user name and password

role assignment

assignment of the type of user (temporary
or permanent)

assignment of trusted level

Modifying existing roles

Cancellation of existing users

Concept of Organization!



Project Manager

GeoPlatform Project Management x| . .
| ® Creating new projects
Search . .
Find roject: ® Edit the project
® Change name
[ o e . ; i ® Set default
l‘;ame'oe'nn Namc;-oefa.lm Project Name: Prototipe-Tracking Narrt'm;tmm—‘lramnq * Loading Onto the Iayer
OErAAT PROVECT s 2 S ® Cancellation of the project
® Sharing Project
o
—
Name: Prototipo-Traciding
Properties: 3
[ 4 Page1 bl b # & nm!-sntsfl
& SeamhOK |G Add| |~ Edi ||l Delete || S o | cancel |




Project manager — Share Pro|

Share Projects

Share Project to Users
Project: Demo  Owner: lorenzo amato  Organization: geoSDI

Organization Users: Project Shared Users:

Antonino Scopelliti
Luca Menini
Protezione Civile BN
Riccardo Vignotto
Giulio Zuccaro

| Alessandro Bennidi
Aibotix Company
Agnelio Stoia
Nazzareno Sileng
Michele Busetto
Comune Montelia
Diego Mo

Angelo Aromando

C— >
HEEEER
]
§
:
g

Y

Type the user to filter . Type the user to filter

0 GoTo Search Projct || save

A new feature!

Currently in testing phase

Allows you to share in "READING" a project
A master -> slave 1 .. n

All changes to the effectual reference

design are propagated to all slaves via
XMPP client:

Adding layers, on / off, delete, drag & drop.



Layer Manager

-

—
Add WMS from Metadata Upload Geotiff - Shape Flles

Adding a layer from a list of WMS servers
Adding a layer from a Get-Map wms

Adding a layer from a metadata catalog CSW
Upload a layer of a Geotiff or Shape File



Layer Manager

Server Capabilities
# Servers Loaded DPGC on geosdi

Layer Name

Piano_Calabria:Rete_stradale_prov_VV
esercitazione:SCENARI_OPERATIVI
batimetrie_calabria:Scilla
batimetrie_calabria:Scilla_Contour_10m
EmergenzaAbruzzo:SediCOM
EmergenzaAbruzzo:Sorgenti_Sismiche_INGV
DPC_VULCANICO:Strutture
batimetrie_calabria:VillaSGiovanni
batimetrie_calabria:Villa_Contouri0m
esercitazione: WORKING_AREA
TRASPORTI:W_Pt-au-Prince_HTI_GE1_13JAN2010_cp
StratiDiBase:World_Seas
DPC_VULCANICO:Zone_Piano
DPC_VULGANICO:Zone_Stromboli
EmergenzaAbruzzo:Zone_rischio_idraulico_Abruzzo
ACQUE_INTERNE acque_interne_dbo_canali
ACQUE_INTERNE:acque_interne_dbo_dbp_ei

B e e s BB EBB

B e R e E

x

-

|~ ) Manage Servers

Title

Rete_stradale_prov_VV
SCENARI_OPERATIVI

Scilla

Scilla_Contour_10m []
Sedi COM

Sorgenti Sismiche INGY

Strutture

VillaSGiovanni

Villa_ContouriOm

WORKING_AREA
W_Pt-au-Prince_HTI_GE1_13JAN2010...
World_Seas

Zone Piano

Zone Stromboli

Zona rischio idraulico Abruzzo
acque_inieme_dbo_canall
acque_inteme_dbo_dbp_gi v

EfE

OmEEC

Ortofoto a colori anno 2008 con relative ...
Ortofoto a colori anno 2000 con refative ...

geoSdi on IMAA
DPC on geosdi

Ortofoto a colori aliuvione Piemonte con ...
Ortofoto a colori alluvione Messina conr...
Geoserver (test.geosdi.org UPLOAD ST...

URL server

hitpineowms. sci.gsfc.nasa. goviwmsiwms Fversion=1.1...

hitpuiwms. pen.mi i itfogc?

hitp:/idpe. geosdi.ong/gecserveriwms

hitp:wms. pen.minambiente.iYogc?map=/ims_ogc/WM...
hitp:iiwms_pen.minambiente.iYogc?map=/ms_ogc/\WM. ..

httpiitest geosdi.orgigeoserveriwms

Type the server to search

x

p=ims_ogc/WM. ..
hitp:fiwms.pen.minambiente.ivoge?map=/ms_ogc/ WM. ..
hitpuiimaa.geosdi.org/gecserveriwmsTservice=wms&y...

Save

Selecting a WMS server

Selecting layers to add to your tree
Managing WMS 1.1.1 - WMS 1.3.0

Adding Servers
Editing server



Layer Manager

you can uploadto
GeoServer

| —
Upload Geotiff - Shape Flles
The upload and
configuration is done
via REST using
GeoServer-manager

Select a file to show in preview:
Nessun file selezionato

| Submit | Reload Clustar |

| @ AddonTree | |€) Reset |

Selecting an archive package containing a shapefile Geotiff with possibly
associated SLD

Possibility of previewing in the preview map

Ability to add it to the layer tree and make it available as a WMS layer



Print a map

GeoPlatform Print Widget

i Edit Print Settings
Title: Title

Map Title: Map title
Comments

Compiling the print template

title

map Title

Comments

Selection of PPE Printing

Selecting the print template

Select whether to print the base map

The current version is based on a servlet MapFish



Print Manager

Sample Title
Sample Map Title

) 1 ) Scala [1:100000]

Prjecton migrmaten EPSO 4326

NOTE: Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ulamco laboris nisi ut aliquip ex ea
commodo consequal.

12.11.2013




Routing on Open Street Map

Widgets Map Option

® Select Start Point and End Point using Google Geocoding 7] Geocoding B
® Shooting Star Algorithm on PGRouting of Open Street Map Data Routing
® Calculation of Directions (Directions) Layers :

TR RN T

SaC RO ACE SN S M O
Voo QR 4uOFH LYENAGO 0000000000000
Routing Widget - B 5

? Porta Nuova, 10128 Torino, Italia e 0

’ Corso Stati Uniti, Torlng, Italia e O
o Route | | 2 Clear |

Directions

Diroctiors

Partenza da Corso Vinorio Emanusia ||

Procedi dritto lungo Corso Vitioro Emanuele Il (circa 3.
Svoita @ sinistra su Plazza Carlo Felice (circa: 8 metri)
UMV 3 gomito a sindstra su Corsa Vitono Emanuale 1l ...
Swoltn @ sinistra su Piazza Carlo Felics (circa 9 matri)
Svolta a destra su Corso Vinoro Emanuete Il (circa 547,
Svoita o sinistra su Corso Re Umberto (circa 318 matsd)
Svolta & destra su Corso St Uniti (circa 534 metr)




Geocoding

Portion Of typing

Provider Selection (Google, Yahoo)

Return result list

Click on the outcome of interest and positioning of the marker on the map

DoeoPoad @ Rig @7 LH S YE MO
GaoPlatform - Layer Widget + B

g
g

“ Location Yahoo

Corso Stati Uniti, Torino, alia

=1 @

706609, 45.06804




Reverse Geocoding

Selection of the provider (google, yahoo)
Click for map

Return of Results




Geocoding WPS

Type text to search

Selecting the Layer of which require processing

Starting the remote WPS process and presentation of results

Click on the outcome of interest and positioning of the marker on the map

———  —
o 4 ama®T &% 2V E NN W ——
e S— "

|y S

m— g —— L




Viewport Management

® Creating viewport according to bbox zoom level shown in map
® Creating viewport to the bbox of a layer present in the tree panel
® Creating a vieport to bbox composed by the sum of bbox of layers present in a folder

Viewport Widget X
Filter: ] I| x|
Default Name Description Min X Min Y Max X Max Y Zoom Level [
Sud-ltalia Insert description 10.229 36.238 23.94 43.399 7 1

|@ Add Viewport | /S Delete Viewport v GaTo Viewport 5 Set Default E Save




Base Map Manager

= ® Selecting the base map provided by
different providers

® Selecting the base map with different
reference systems

®* EPSG: 3857
® EPSG: 4326
- ® Apply the base map to the work session

with the fly projection view the layers
® Saving the base map to make it the default
in the project

’ 7
Google Hybrid - EPSG:3857  Bing Road Layer - EPSG:3857 Bing Hybrid Layer - %
[ | oAl v

B Save |@ Apply/Close |




Layer Refresh (1)

® Refresh the display of a layer with a time cadence. (eg
every 60 sec)

® Useful for data sources that vegono updated by sensor
networks (such as earthquakes ingv, rain gauges)

How does it work?

® The Client you subscribe to a topic XMPP

® It is recorded that a scheduler Quartz reminds the client
to refresh the layer (every x seconds)

® push notifications



Layer Refresh (2)

———— e e —
i bl LA EASE L | L

—— e —

o *"Ba® asam

- -—

B = e

PR [ T IR TR -

J ) Uitimo Evenio Sismico Rievito

7| @ Epicentri (ultime 24h) Zoom to layer exlend

| @ Epicentri (dal 20 Maggio ad oogi) Export o

h HCatoria SR E
[#] B8 peric_opem3518_18_ag_005 COL Fiter 3 B E*Jap!eé.- W (ia®) ]
47 !atracking TIME Fiter b Jsalermna _Potenza _—

¥ B8 device_track : Battipagiia T Taranto

N cevioe 7 copy Layer .

B device

& Create Viewport s {VallodetiaL

& [ ™ RileviDaSmartPhone
¢ [71;/ AOE (Area OF Emergency)

Hotondella

[d Edit WFS Mode

¢ [ Emilia (smergenza) [
[] B8 Aereoporti & | NOREFRESH
[ B8 Dighe 5 SECONDS
[T B8 Ferrovie 10 SECONDS
[ BB \drografia 250k 20 SECONDS
[ B8 Isoipse 30 SECONDS
[ B8 Laghi 45 SECONDS Ustica
[ B8 Strade 1 MINUTE
[ B8 Toponimi 5 MINUTES
[ 8 Localita {poligoni) | 15 MINUTES . _Palermo
30 MINUTES
' : 1 HOUR i
Ultimo Evento Sismico Rilevato
3 HOUR

& HOUR



Advanced Widget : Catalog Finder

® Adding Servers CSW 2.0.2
I ® search Text
: _ ® title
—_— I ® abstract
-, . ® Keywords
Add WMS from Metadata ® search areal
® Encluses
GeoPlatform Cataiog Finder U1 _ SE i is
= == T e , overlap
- = i outside
e — i ® time Search
e eyl ® Anytime
o : E":“:ni‘;i"f:.‘f‘mm : ® Temporal Extend (applied at the date of
| : creation)
I ey A ® Adding a layer to the tree panel if metadata
e E is contained in the online resouce WMS
T2 T en———— —
ST T Operations with selectsd
fnes

@ Pacords comecty kaded




Advanced Widget : Styler

(Raster Symbolizer)

!'. Color: rulel

] channel Selection

| ™ color Map
|

| Type: ramp ~ ™ Extent
Color Quantity Label Opacity
#FFFFFF 0

e e e S -]

' AAAAAAAEAEAD




Advanced Widget : Styler

(Vector Symbolizer)

® Esempio di creazione simbologie complesse (costituite da piti symbolizer sovrapposti)

GmnPpte MR idgee Mep O GO b

.--—-1.—-‘.-

~arEHS -
|47 {3 mEmAAOn

FE L)

» Py

W B gTanos ADTUMEDORE

T i s O

8 s
W Py

L

WL nipe protesionstonle &g puilals



Advanced Widget : Editor WFS-T




Advanced W|dget ; WPS (process builder)

® Selection Process Remote to perform
® Inserting the input (eg layers to be processed, buffer size, ...)
® Request to perform remote job

WPS Operations Widget -|l%
Operations SITDPC Respect Zone
= wps
ISTAT Chack Feature Class: | sitdpc:comuni2001
ISTAT Closest Check Respect sitdpc:regioni2001
Feature Class:
Geometry Point Buffer
X: 1794646.3024581
Geometry Feature Buffer
SITDPC Point Overlap Y: 4946223.7936413
SITDPC Centroid Common EPSG: Choose EPSG... v
SITDPC Respect Zone EPSG: EPSG:3857
SITDPC Basin Authorities Buffer 1000
(8 Operations) (meters):

|  Reset || Execute Process. |




Advanced W|dget ; WPS (process response)

® La feature collection risultante puo essere aggiunta come nuovo layer
(Pubblica automaticamente le features su geoserver utilizzando il wps gs:import)

WPS Operations Widget e
| Operations | SITDPC Respect Zone
ER S | Altribute Key  Adtribute Value
ISTAT Bounds Check || regione CAMPANIA
ISTAT Closest Check aboggi 0
Geometry Point Buffer edifici o
Geometry Feature Buffer cod_reg 15
SITDPC Point Overiap femmine o !
SITDPC Centroid oge_fid 3
| SITDPC Respect Zone pop2001 5701931
| SITDPC Basin Authorities tamighis 0
(8 Operations) | maschi 0
| regione PUGLIA
I i 2 >
edifici 0 T
| {4 < |
<~ Back to Operation | | Publish Result on GS




geo-platform: SITDPC

FROTEZIONE CIVILE

oy ey e M
e T

A SITDPC

Accesso a geoSDI

Nome et @
v;

Password

Scarica ['App Android per la
segnalazioni,

ax
l'l

*, Informazioni sul sistema SITDPC

L'utilizzo di SITDPC & ammesso esclusivamente nelfambito delle attivita del Servizio
Mazionale di Protezione Civile, attraverso apposito account non cedibile a terzi.
Medesima restrizione si applica anche alle stampe dei contenuti informativi del
sistema.

MNon & consentito divulgare a terzi dati, informazioni ed immagini contenuti nel sistema,
se non esplicitamente autorizzato dal Dipartimento della Protezione Civile.

E' disponibile un account pubblico per la sola visualizzazione dei dati: user: dema -
password: demo

2011-2012 Protezione Civile Nazionale - Var 1 4 Buik

5 - powered by CNR IMAA geoSDI buil



geo-platform: SANF2

(2 Na)s) SANF WEBGIS - by geoSDI o

SISTEMA
D' ALLERTAMENTO NAZIONALE
PER IL POSSIBILE INNESCO
DI FENOMENI FRANOSI
INDOTTI DA PIOGGE

Accesso a SANF

Nome Utente

.

una recente applicazione

E 2011-2012 CNR IRPI - Perugia - powered by CNR IMAA geoSDI build with geo-platform rev. 1777



geo-platform: SANF2

Time Request

Last
acquisition
0

.- =
lstitube o Rlcerca par la
Protazlons 1arngackogica
il Ml A, 158
BB MOrLGID

lol +d9 W b BN 41T
Fus =53 75 5014 430

TIME FILTER EDITOR

X

strategy:

|_Dimension Size: 12

Dimension () Fixed Dimension (*) Variable Dimension

From Dimension
to Display:

To Dimension to
Display:

0

| 2012-11-12711:30:01.0002 |




Future Development

® short-term

® Documentation (!)

® Showcase of the main widget
®  medium term

® Introduction more faces:

® pure GWT

® GWT bootstrap

® Long term (end of 2013)

® Mapping full OGC services:
® WMS 1.3.0

®* WFS2.0.0WPS1.0.0



How to crete a webgis

with geo-platform

& rfnss.jt

aaaaaaaaaaaaaaaaaaaaaa

Scarica TApp Ancrod par s

Fl'll ””. Damg 'ferasion sulspplicasicns Saas Ape.
Cutst BoplSanians & Una vESaOng miniwaks 8 uf wib- Malznalo oon goeo-patform

ok X

u&m
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geoSDI Team

Francesco lzzi
Direzione Produzione

Giuseppe La Scaleiz

1 S¢ 'Donato Maio
Responsabile

'Responsabile

L

Sviluppo Web & Mobile Area ~ Sistemi in cluster |



Termini di licenza

This work is licensed under the Creative Commons Attribution- ShareAlike
License. To view a copy of this license, visit
http://creativecommons.org/licenses/by-sa/1.0/ or send a letter to Creative
Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.

Questo lavoro viene concesso in uso secondo i termini della licenza
“Attribution-ShareAlike” di Creative Commons. Per ottenere una copia della
licenza, € possibile visitare http://creativecommons.org/licenses/by-sa/1.0/
oppure inviare una lettera all'indirizzo Creative Commons, 559 Nathan
Abbott Way, Stanford, California 94305, USA.
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Geo-Platform Framework

From the INSPIRE Directive to a Best Practice,
from a Best Practice to the Community
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Dimitri Dello Buono

Lorenzo Amato
geu@bul

Institute of Methodologies for Environmental Analysis
National Council of Research

B







SUMMARY

 From the INSPIRE Directive to Best Practices

— Technology Overview

— Functional Features
— INSPIRE Compliance
— Best Practices

* Road Map

— Implementations and Future Developments
* From a Best Practice to the Community
* Online (DEMO)
* Question & Answers




b.l).L

The Needs, the Idea, the Technology

From the INSPIRE Directive
to Best Practices




The geoSDI Programme - since 2007

geoSDI is a Programme coordinated by the Italian Civil Protection Department of the
Prime Minister Office

* For implemeting the Civil Protection

| ‘ ) . National Spatial Data Infrastructure
L — @ =4 J
: e According to the provisions of the INSPIRE
Directive
http://www.geosdi.org e Using Open Source software applications.

It is developed by the Institute for the Methodologies of

Environmental Analysis (IMAA) of the Italian National
‘ﬂ_ll Research Council (CNR) with the collaboration of most of

the national civil and military institutions concerned.

Zhtjany |5‘ai\°\

=z

S

J




The ISSUE and the IDEA

¥ NOT a SINGLE PRODUCT
x to solve DIFFERENT PROBLEMS

But a SINGLE STRATEGY
to implement DIFFERENT SOLUTION




< GeoPlatform

a )
Geo-Platform was created to have a FRAMEWORK for the

development of industrial webgis
(of course following INSPIRE)

g J

From an idea of

Giuseppe La Scaleia and Francesco lzzi
(geoSDI Dev Area).

Development Start: about 2 years ago




Technology Overview

« The most important thing for geoSDI is to offer
enterprise SDI supports to our customers

- We decided to create an enterprise framework.
— Open Source GPL v3
— With modular APls (core, wms, wfs, csw ...)
— With a lot of ready widget
— Scalable
— Following the INSPIRE Directive
— For the community ... to share our experience




Geo-Platform ldentity

 Born: 10 ottobre 2010
e Lincense: GPLv3+CE
e Stable Branch: 1.5

* Repo: https://github.com/geosdi/geo-platform.git
 Modules: 100+

470k Lines added

* Owner: geoSDI

Gnglatform




Some Statistics of usage

B United States




The Framework for the Web Application

Technology Overview and
Functional Features

@ GeoPlatform




Geo-Platform Client and Server

/ Geo-Platform-GUI Geo-Platform-WS \

<#gwt-connectors>
Client 4 b Stack
GWT ( Services
Engine c__-) Soap
<

Java

100%

&Y GeoPlatform




An Extensible solution: WIDGETS

®  Base Layer Selection (Google, Bing, OSM, Custom...) ®  Viewports Management

O Add WMS Layer ° Geocoding / Reverse Geocoding (Google, Yahoo, Custom...)
®  Upload File (GeoTiff, SHP, SLD, ...) ®  Map Projects Management

® Manage WMS Server ° Export / Import Map Projects

® Layer Tree Panel ° User / Roles Management

®  Refresh Layer ®  Routing on OSM Data

®  cQLFilter ®  Feature Editor (WFS-T)

®  Time Filter ®  WPS builder

®  Print Map *

[ ] [ ]

Styler (gestione SLD)
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Map Feature Widget
He manages the map, working in association with other
components such as toolbars and the layer tree widget. Every
operation on the layer tree widget is immediately reflected on
the map, for example transparences, zIindex, style.

This widget gives also information about the scale of
representation, geographical orientation, lat/long mouse
position.

Layer Tree Widget

This is the widget for managing layers displayed on a map,
which allows a truly innovative configuration: As shown in the
figure, the tree allows you to view the "folder" in a nested
way(unlimited nesting). This allows greater flexibility in
organizing the set of layers.

The toolbar exposes functionality for the management of the
tree and can be extended through additional widgets with
additional features..
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Widget Examples

Add Layers Window ‘g@
—————— -
Add WMS Add WMS from URL Add WMS from Metadata Upload Geotiff - Shape Fiies

# 119> Geo-Putorm Tros

Add Layer Widget

Allows creation of layers within the layer tree. Through

r= P Joepanas 25 & |

sl I3 Liper Narme Tem [

,;:j f§ Ssolsnm: JeUh ASTER DO tule 0 | this widget you can manage multiple data sources from
o calabria wgguC AceoporniogyeC .
WBPd 4 errgmeanrzziee CON Arne GOM | which "collect" the layer to be added to the map.
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T . O Dme possibility of selecting multiple layers, enhanced search
! . .
' S and filtering the results.
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Widget Examples
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Context Menu Widget

For each layer functions are handled through the Context
Menu ie: positioning the Max Extent, export to Google Earth, a
quick view of the layers in PDF, export to TIFF for a higher
resolution image, export to shapefile vector data, the Copy &
Paste layers within layers of the tree.

Layer Properties Widget

For each layer in the tree are handled a number of properties,
like the visual style for the layer, the opacity of the layers in the
map, the information related to the server, user preferences
such as the alias to be used as a label in the tree for the level,
etc..

Upload Data Widget

Functionality of ingestion of files, so as to make it totally
transparent to the user the loading process of the physical data
on the server and the service configuration. The selected file
from your local disk, using web-GIS interface, it is sent to the
server. The proper flow of ingestion will automatically
configure the WMS-WEFS services. -




GeoPlatform

by geosDi

Widget Examples

Manage Projects Widget
Users can directly manage their online Map Projects: through
tree-export functions, can save the state of the tree and open
in successive different situations (trees with different

structures).

User Management Widget

The widget allows you to differentiate your application
based on user profile. Users Administrators can create,
edit, delete users and differentiate the functionality
available to users according to various profiles (eg
Viewer, User, Admin).
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Widget Examples

GeoPiatform - Lagend Widget
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Server Management Widget
The widget works in association with the widget layer, and it manages the
connection to the wms server. In particular, it allows you to connect to the
web-gis a standard server WMS 1.1.1/1.3, giving the possibility to assign a
name to the server and display the summary list of layers that it delivers. For
each of the layers shows the summary description retrieved from the server.

Legend Widget
The widget displays the legend for each layer depending on the viewing scale
active in the map.

Edit Widget

The toolbar allows you to enable editing capabilities for creating and editing
geometry (point, line and polygon) and associated alphanumeric information.
Topological features are also displayed adjacent to the inclusion.
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Widget Examples

GeoPlatfom Geocoding Widget

éooglaGeoeodcr WPS Geocoder |

st GeoCoding Widget

Find:

It gives the opportunity to locate on a map the location of any place, inserted

o through free text in the "Search". The widget can make use of geocoding
Location services by external providers (eg, Google or Yahoo) or deployed from a
database.
 — :...-..o'.:-'iAI.l . 8 —v——o—
GeoPlatfom Geoceding Widget =
Google Geacoder | WPSGeocodnri Ep—
Search s g

Find:
Layer: | Select a Layer... (required) v
|5 Reset

-~ WPS Locations

Location




@ G gqpla tform
Widget Examples

Routing Widget ~

? Piazza 6 Spagna, 00187 Rome, Itahy w43

’ Colossea, 00184 Rome, ftaly -0

| bo Route | 2 Ciaa |

“Directions

Dructons
Partenza da Via 0l Propeganda ﬂ
Proced! driso lungo Via di Propaganda (circa 63 metr)
Svoita inggarments a destra su Via di Propaganda {org
Svoita a doatra s Via & SantAndren dalie Fratte (circs
Svolta ngoerments a destra su Via del Buflo (circa 77
Svolta a sinistra su Via Pol (circa 58 metnt)

Svolta legoanments & sinistra su Puezs Pod (cvcas 82
Svoits leggarmenie a sinistra su Via Pod (circa 65 motn

Routing Widget

It has the capability to calculate the shortest path in
a graph interconnected, proposing directions for
getting from A to B.

The shortest path, in the case shown in the figure, is
based on open graph of OSM (Open Street Map) and
takes account of these unique ways.
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Widget Examples

s L Sl *| Basemap selection

Change the basemap and switch between
Spatial Reference Systems

\ /}
Google Satellite - EPSG:3857 ™
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Google Hybrid - EPSG:3857  Bing Road Layer - EPSG:3857 Bing Hybrld Layer - \;
- l | [ Al Y
EH sae || © ApplyiClose |
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idget Examples

Refresh widget

Refresh Layer visualization using XMPP communication
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Widget Examples
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Widget Examples

Time Dimension Widget
Work dynamically with WMS Time Series.

T, J oy
Pallerone™ a
$863 alleronessg S8445

o —-sps1

TIME FILTER EDIT'

; : Dimension  Fixed Dimension @ Variable Dimension
rici t SRRV | strategy:

\ N "
S medley (¥  Dimension Size: 22003

eflar
s S .Q o2 | (§)/2013-06-20T22:00:35.000Z
Ha M Q o () 2013-06-21T12:56:50.000Z

!@m "o Play ;}
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Mobile Survey "

 Mobile App used for Early Ispections

— to assess damage and the need for
intervention

— to organize teams to verify the
practicability of the buildings

e Contributes from:
— CommonPeople getting the App
— Technician of the Civil Protection

* Collected Data are Directly stored on
the Infrastructure and delivered as
OGC services

— EARLY MAPPING of the DAMAGE
SCENARIO!!
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Some Screenshots
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* Select the Type of Event

Crollo -
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Some Screenshots

o 02

Foto * Take a photo of the damage
Scatta una Foto

* This photo will be available as a

queryble information on the WMS
Scegli Immagine MAP

Scatta una Foto
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Some Screenshots

o 0

Registra Posizione

Utilizzato network, Precisione150 m

{5

B e

%13'

Register the position of the
Inspection

uses the more precise localization
between

— Network Signal
— GPS position
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Some Screenshots

* Input other information like:

Nome RecapitoTelefonico

[ Mario Rossi | — Name of the person/technician
300100101

reporting
— Tel. Nuber to be recalled

— N° of people involved in the
damage

qwertywuiop
s d f ghj k. '
ERERE - — N° of hurted people

2 = : — N° of dead people



Some Screenshots
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GooPtatform - Layer Widget
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Some Screenshots
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Production Features

Single sign-on

Basic CAS Authentication Mechanism

SSO functionality

Single Sign-On (SSO) means a better user experience when
running a multitude of web services, each with its own

User asks to log in or accesses a CAS-
protected page on one of your web apps

A::ﬂ;:vt.:',’,s means of authentication. With a SSO solution, different web
. services may authenticate to one authorative source of
trust, that the user needs to log in to, instead of requiring

" CAS client validates the service the end-user to log in into each separate service.

ticket with CAS server (via HTTP
CAS protocol)
: . User is now authenticated
B\ suenininacts for all web applications, and GeoPlatfo rm SSO

Uiser's browser to is redirected back to original
CAS server's login page The GeoPlatform SSO technology allows users to grant
access to all the Spatial Data Infrastructure without needing

destination, with a service ticket
' '

i ! henti ing differen word or log-in rnam
O case| ‘LoginBage ket ' to authenticate using different password o -og username
Weervag/ || Validator N on other component of the SDIs but leveraging the CAS SSO
1 PO — :
|

1

1

' functionalities.

S : If ticket validation fails,
A _________;‘;"_"_'_6“s‘:”s’“"ﬁ:",w‘,’:g"m .
f \ Sowa to procesd User Management Widget
Your CAS server validates the username and password The GeoPlatform User Management Widget was enhanced
Wilh your SRiASOL/78 (AD, LOAP, SQL database, etc.) to allow the SDIs administrator to manage from a single
\ Widget the users “ROLE” and “TRUST LEVEL” to allow or
deny access to the each single application functionality and
Username/Password in particularly to each spatial data accessible using the

Data Source .
application.
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Production Features

CASifying GeoPlatform

i) The Client architecture
B | Somes oy Geo-platform is the first web GIS framework
== _on7 | QWT Raspecne entirely written in Java. It takes advantages of
R oM 2, NOKES2,
- o the Google Web Toolkit framework to render
2 the quickest Geo-Portal application to a large
web GIS user’ s community. GWT suggests to
e implement a particular architecture to take
| Design Environment | .
benefit from the AJAX asynchronous
mechanism
Proxy Ticket to the federated , ,
¢" LOAD GENERATOR SERVER

services

In this scenario it is necessary to
formulate a new way to insert the CAS
security in the GWT - geo-platform
architecture. It is necessary to grant
access not only to the GWT side but also
to the web service endpoint using CAS | Execution Environment |
proxy tickets.

50/7|http:/..

JOK(3,2...
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The Architecture

A Quick Overview




Clustered Architecture

* Behind the Application

— Clustered Architecture

Siave 1 Master *High Availability (HA)
ol o *High Performance (HP)
Ma_nagementNode .S Cal ab|||ty
*Flexibility

GeoServer Load
Balancer

Web GeoPortal
Metadata Catalog




Scalability

e Scalability
— Other Nodes can be added for:
ﬂ" GeoServer
i Management Node ))HA

oDB PostGIS Master

lave
i »HP

geoDB PostGIS Master
/ Slave

GeoSeNer'CJuster

o - - Gw. ver Load
/ Slave & i ﬂ,ﬁde - GeoServer
' A iaal Management Node

RGeoServer

‘Cluster

GeoServer Load
Balancer

Web GeoPortal

‘;
‘ B ,’.4"
n:l-m

Metadata Catalog




geoSDI RoadMap

« Ul Refactoring
— Our library for widget Ul Rendering

« Upload Data improvements
— Now is possibile to upload only shape and geotiff add more ...

* Cluster improvements

— A use case GRS: GeoServer-Streaming-Replication

* (GSR) provides the capability to continuously ship and apply the
Geoserver configuration. Without needing to reload the entire
catalog! Coming soon ! On GitHub Lincese GPL v3

GngIatform
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Use Cases and Best Practices
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ONU World Food Programme (WFP)

WFP GEOSDI

\WFP GEOSDI:
A FIRST IMPLEMENTATION OF THE
WORLD FOOD'PROGRAMME SPATIAL DA

INFRASTRUCTURE BASERAON GEOSD

DOES THIS STATEMENTMAKE YOUWANT TG

THE BLUE Bl / YESIT DOES

LOGIN USING THE DEMO ACCOUNT

USER: DEMO PASSWORD: DEMO

The project is in use at the United
Nations - World Food Programme for
the realization of the control room for
the command and control of the
activities of planning, prevention and
emergency management in sub-
Saharan Africa, particularly in Zambia.

Internet WebSite :
http://wfp.geosdi.org


http://wfp.geosdi.org
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PPRD SOUTH
TECHNICAL
ASSISTANCE

EURO-
MEDITERRANEAN
CIVIL PROTECTION
OPERATIONAL
MANUAL

The goal of the PPRD South
Programme is to contribute to
the improvement of the
capacities of  prevention,
preparedness and disaster
response at all levels:
international, national and
local levels.

Internet WebSite :
http://www.euromedcp.eu



http://www.euromedcp.eu

National Civil Protection Dept.

@4 SITDPC

The WebGIS of the Italian Civil Protection for
Maps Creation and Emergency Management

OGC oriented
* WMS

WES-T

WCS

WPS

CSW

Multi-User, Multi-Role Application
Multi-Map-Project per User
Online WMS Styler

Geocoding Integration



Ministry of Defence

geoSDI
is also involved in DGIWG

are included

Defence
Geospatial
Information
Working
Group

in the National

Member Nations

Participating Members

ﬂ Australia = The Netherlands
Kl Belgium Gl New Zealand
El Canada Norway

=l Czech Republic Ell rortugal
Denmark South Africa
= Estonia B spain

B8 France Sweden

™ Germany Turkey

= Greece United Kingdom
Bl 1taly EES united States
Associates

|—| Latvia il

Romania

Eur,

m

D)

Yoy eret>

GeoSDI technologies for the creation of Spatial Data Infrastructure
Research Programme Military
(PNRM) INTEGRO, (Italian National Geospatial Interoperability
Environmental Manager for defense date)



Local Public Administration Example1):

Hospitality of the villages —
Campania Region
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Local Public Administration xampre2):
Civil Protection — Calabria Region

B B e gt @ ——

Integrations with existing
management tools for emergency
management (SITGE)

in order to create interoperability
between geo information
utilizzadno OGC standards.




Local Public Administration eempes : (&
Province of Lecco




Research

Institute for Hydrogeological protection
National Council of Research . ———




VIGOR Project

A project to identify geothermal resources and
opportunities

&
V . C
ENERGIA DALLA TERRA
Evaluation of

Geothermal Potential for the
South of Italy

Calabria

Sicilia

An Agreement between the
Ministry for Economic Development and CNR,
funded in the frame of POI for RES, targeting at
development of geothermal demonstration projects
(power production and direct uses)
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How and Where geoSDI Solutions are INSPIRE Compliant

INSPIRE Compliance




A couple of Questions

Who IS INSPIRE Compliant?

Who provide a Fully
INSPIRE ~ Compliant
Solution?




INSPIRE Compliant Solutions

No Complete INSPIRE Compliant Solution available now !!!

GeoPlatform was born to be a Framework
for developing webGIS Solution
following INSPIRE Directive




GeoPlatform INSPIRE compliant Feature™

* Full OWS OGC Services to manage data

CERTIFIED
— WMS Data Linker to manage layers data OGC .
CDMPL]ANT

— WHFS-T Editor to edit data

e OWS CSW Multi Catalog Manager

— CSW Catalog Finder




GeoPlatform
WMS Methods

Features
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GeoPlatform Features
Interactive Features Admin & User

e Web WFS-T Editor
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GeoPlatform Features
CSW Metadata search: What
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GeoPlatform Features
CSW Metadata search: Where
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GeoPlatform Features
CSW Metadata search: When
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OsoL

People, DaaS and Saas joint into web Community

From a Best Practice to the
Community




Multi Server Manager

INSPIRE Community
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GeoPlatform - Layer Widget
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INSPIRE Community

Multilevel User Manager
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INSPIRE Community

Harvesting Features

GeoPlatform - Layer Widget

cmXHS &%
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B8 PD_SUB:Subsoil Packing Density
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b [1; ™ PrimaryProperties

4[] AtitudeSiope
[¥] B SLOPESE:Secondary Siope class
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[ ZMIN:Minimun elevetaion above sea
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From Best Practice To Community

Data : Software:
Server OV lient SaaS
DaaS ftware as a
Data as a Sﬁ Service
Work Area : |

k Area : Web

Work Area : Web
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e Dimitri Dello Buono, Francesco lzzi, Lorenzo Amato, Giuseppe La Scaleia, Donato Maio
(CNR - Institute of Enivironmental Analisys)

 Pablo Recalde (WFP-World Food Program)
* Pierluigi Soddu (Dept. Of Civil Protection - PPRD South Executive Director)
e Luciano Cavarra (Prime Minister’s Office - Civil Protection Dept.)

e Fausto Guzzetti, lIvan Marchesini (CNR — Research Institute for Hydrogeological
Prevention)

 Adele Manzella (CNR — Institute of Geosciences and Earth Resources)
*  Mario Bruno (Campania Region)
e Salvatore Mazzeo (Calabria Region)
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Let’s have a Look....

... on alive demo

http://test.geosdi.org
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geoSDI Online WebGIS

A geaSDI geoPortal for Test.

This 5 an Onkne WebGIS Appication based on Geo-Platiorm Framework by geoSOL
publaned for tasting purpose anly.

Trs Topting wckoes most of the axasng Geo-Platiorm wisges,
You can star with the demo demo account o 8noy the hasio features and work with & samgéo map projoct

ITALY DATA Exsmple



http://test.geosdi.org/
http://test.geosdi.org/
http://test.geosdi.org/

Let’s have a Look....

... on youtube channel

geoSDI Video on YouTube.
Demos and Tutorials




Open Dialog ....




Thank You

geoSDI Team

Web
www.geosdi.org

Mail
sviluppo@geosdi.org

Address
IMAA CNR, C.da S.Loja, Tito Scalo (PZ) Italy

geo@sni
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Aprendix C: i2Sim slides

D9.3 Draft training material of the DSS demonstrator system Page 13 of 14



CIPRNet Training Session

AGENZIA NAZIONALE
PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

I2Sim in the loop

Rome, Italy
November 137 2015



Outline

e [2Sim example usage
* |2Sim main components

* An application of 12Sim within the EU FP7 CIPRNet

project



12Sim: general concepts

PER LE NUOVE TECNOLOGIE, LENERGIA
§ ‘

 12Sim (Interdependencies Infrastructure Simulator) [1-2] is an
Agent based simulator developed with Matlab/Simulink (Python+
Java version under testing)

* |t models functional dependences among infrastructures based on
resource requirements and distribution.

 Developed by the University of British Columbia (UBC), Canada

[1] H. Rahman, M. Armstrong, D. Mao and J. Marti, "12Sim: A matrix-partition based framework for critical infrastructure interdependencies
simulation," in Electric Power Conference (EPEC), Vancouver, 2008.

[2] J. Marti, C. Ventura, J. Hollman, K. Srivastava and H. Juarez. 12Sim modeling and simulation framework for scenario development, training
and real-time decision support of multiple interdependent critical infrastructures during large emergencies, NATO RTO Modeling and
Simulation Group Conference, 2008.



12SIim purposes

* Simulate the Emergent Behaviour of a System
of interconnected infrastructures

It is difficult to predict the behaviour that arise from the interconnection
of different systems rather than of individual sub-systems

* |In Emergency times it is useful to understand
the impact of decisions.

Particularly when it comes to resource distribution



Core components of 12Sim ¥

E LO SVILUPPO ECONOMICO SOSTENIBILE

Tokens Storage Cell
v’ Critical Resources in the system that are required for v A buffer cell that can store and release
functioning of the system (e.g. electrical power, water) tokens at a specified rate (e.g. a battery)

v’ Can be continuous or discrete.

% WaterStation

'Ce” Power Ce”
o=t | Channet
E ici -
| Power Station fectrely Hospital >
itributor Aggregator tregtelz
| Agent peop
/ l..-narpel
Es)t{t)ﬁrlggl Electrery Discrete Time Solution
CE” B t = 0, -'it' m 3‘31,
[ ]
12Sim model | o
< Distributor

Source
Cell v" A control point which determines how
chanm Corne! the output of a Production cell is split
Electricity Residential amongst its consumers at a specified rate

Production Cell

v'Represents the Physical service facilities of the system
v'Myriad input token types transmuted to a single output token type

¥'1/0 relationships defined by “Human Readable Tables”(HRTs) which relate a given level of output to the
minimum inputs required to produce it

v'Multiple HRTs available depending on “Physical Mode” of system



Example Usage

Electrical
Sub Station Hospital

IOOWE‘"__ Patients healed
power water g
Water Pumping E@Tater Hospital

Station  P° Performance

Goal to maintain the hospital performance
using available resources during a disaster




Earthquake Scenario (1)

AGENZIA NAZIONALE

PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Time | Description

T—1 | Pre-Disaster

E-1 | Earthquake happens reducing electricity available

T-2 | Decision process on how to allocate electricity

E-2 [ Result of electricity allocation takes effect

Electrical
Sub Station

Hospital

IOOWGV__ Patients healed
water pis

Water Pumping —-@mter Hospital

Station power

Performance

7



Earthquake Scenario (2)

PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Time

Description

T-1

Pre-Disaster

E-1

Earthquake happens reducing electricity available

T-2

Decision process on how to allocate electricity

E-2

Result of electricity allocation takes effect

All systems fully A

functional

Electrical
Sub Station

Hospital

Water Pumping L— b“

+

\

=

.-
p—-

Station

Hospital
Performance



Earthquake Scenario (3)

PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Time

Description

T-1

Pre-Disaster

E-1

Earthquake happens reducing electricity available

T-2

Decision process on how to allocate electricity

E-2

Result of electricity allocation takes effect

Power System is severely
' F®

damaged

Water Station and Hospital are

Electrical
Sub Station

Hospital

still fully operational Water Pumping L~ 44*

Station

+

\

=il

=
p—

Hospital
Performance



Earthquake Scenario (4)

AGENZIA NAZIONALE

PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Time | Description
T—1 | Pre-Disaster

E-1 | Earthquake happens reducing electricity available

T-2 [ Decision process on how to allocate electricity

E-2 [ Result of electricity allocation takes effect

Electric Utility:

“We suffered lots of damage” Sﬁ;\‘;t;(‘;::n Hospital
“We can only provide limited power” ” g JL
Water Station

“No structural damage” E
“We cannot operate due to lack of power”  watekPumping

4
“ — Hospital
X Performance

Station

Hospital
“No structural damage”
“We cannot operate due to lack of power”




AGENZIA NAZIONALE

Earthquake Scenario (5)

PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Time | Description
T—1 | Pre-Disaster

E-1 | Earthquake happens reducing electricity available

T-2 | Decision process on how to allocate electricity

E-2 | Result of electricity allocation takes effect

Group of experts (Civil protection and Electric
Utility) decide on the electricity allocation policy -

(e.g. prioritize the hospital vs. the water station?)

Decision making process:

Time Consuming Electrical
. . . Sub Station H ital
v’ Sequential Evaluation of allocation from - ; =° °:p. -
Civil protection and Utility
No way to rank suggested decisions =

Water Pumping l“ Hospital
v’ Based purely on experience SEto Performance




Decision Evaluation

| || | Policyranking
||| > z using 12Sim

Analyse each =7~ = decision support
candidate policy U simulator

Optimized Distribution

>

Policy with the best
predicted outcome is
implemented, i.e. best
=i hospital operation

Increasing Hospital Functionality

Time Interval A:
BAU




Possible electricity allocation policies

P —

Black bad Power Substation —
i 100 MW available

decision : out of 200 MW 100 MW e

because hospital /]

cannot function 60 MW Hospital needs
: 100 MW

without water e

Red good 0 MW 0 ki’h

decision to
optimize global
objective |

ater Station needd

Residences need
40 MW
50 Kl/hr water

60 MW

30 kl/hr




Production cell

Backup Electricity ? ? Backup Water

Hospital Cell > Patients

|

Unintended controls: damages

Electricity
Water
Doctors

Y _V V V

Nurses

RELATIONS AMONG THE INPUT AND OUTPUT RESOURCES BASED ON
NON LINEAR FUNCTIONS




Human Readable Table (HRT) g

e Each production cell is associated a table called Human Readable Table

(HRT) defined by an expert of the system.
* The HRT relates the output token of a production cell to the its input

tokens.
Output token Input tokens Functioning level
R ETEECE RN

Patients  Electricity Water Doctors Nurses Physical

per hours (KW) (KL/h) integrity

Nominal value _> . D) @ . D)
500 80%
10 30 300 2 4 50%
7 20 200 2 3 20%
0 0 0 0 0 0%

A possible HRT for a Hospital



Human Readable Table (HRT) g

e Each production cell is associated a table called Human Readable Table

(HRT) defined by an expert of the system.
* The HRT relates the output token of a production cell to the its input

tokens.
Output token Input tokens Functioning level

—A— —
EEECEECEETEETEETE

Patients Electricity Water Doctors Nurses Physical
per hours (KW) (KL/h) integrity

15 500 3 6 80%
Lower bound _ 30 300 @ 4 50%

considered
7 20 200 2 3 20%
0 0 0 0 0 0%

A possible HRT for a Hospital



Distributor

* The distributor component can be controlled by an intelligent agent

to maximize a global objective (e.g. hospital or water station)

Agent

x1(t)

X2(t)

y(t)

xa(f) Ratio decided by Agent

y(t) (1) X,(t) X(t) /
A 1/3 1/3 13
A 2/3 1/6 116 v
A 1/2 1/2 0
A 1 0 0

A possible distribution policy for a power station
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SUSTAINABLE ECONOMIC DEVELOPMENT
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Consequence Analysis and applications for
supporting operator’s decisions



Outline

J SAWI indexes
v" Improved definition

v" Data sources
v Case Study

v Conclusions

] CA SW interface



(basic!) SAWI indices

Infrastructures

T
1-— % Qk(t)dt

M is the metric for Wealth
measure for the specific

Sector element t, r. is the relevance of the k-th

Service for the achievement

of the maximum level of the
Wealth quantity M in a given
Sector element t;

\

Nb of impacted
people for each j

Loss of GDP for each j

(+ nb of impacted companies
for each subtype of j)




SAW!I indices key features

ClyTi =0 if Q(t) = 1 (no Consequence if no loss of
services)

CYTi =MIlij T if Qgt) =0 for each k (all citizens fully
affected if all the Infrastructures are out of service + the
longer the disruption the higher the number)

we accept Yi=1TSk #rlk <1 as some
components may be moderately dependent on some
services (for example, children)

we impose Y A=1TSk #rik =1 whenever ) 4=1T

SIk #rlk >1 (for example, schools get closed as soon
as just water is not available)

Normalization will give a better clue of the severity of the

~\ 1T



SAW!I indexes (new) definition

C' =

Zfil(Mi,-ZS’; r (T - fy Q(®dt))
1(Ml] ZSk TJ )

In principle, considering the relevance of a service not
time-dependent may lead to macroscopic errors in the
consequence evaluation. For example, consequence on
most shops are very limited if a power blackout occurs
during the night.

Also, r, is (heavily) dependent on the duration of the loss
of service (for example, the consequence on the food in
the refrigerator is very limited if power interruption
duration is less the one hour and quite severe if it is more

than 4 hours).




Data Sources & OUtpUt properﬁes € L0 SVILUPRO ECONOWICO SOSTENIBILE

Statistical data

VS

Measurement campaign

EU-wide
Availability &
scalabilit

Time
independent

Time
dependent

Bigger effort

Large samples

Small samples

Different
methodologies



Citizens criterion

PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Territorio[Centro
Tipo dato}spesa media mensile familiare
Misura |valori medi

Numero di componenti!totale

Condizione professionale|totale

Anno!2013
persona | persona | persona | coppia coppia coppia coppia coppia coppia |monogeni totale
sola con | sola con | sola con |senza figli|senza figli|senza figli| con1 |con2figli| con3e tore
Tipakoga sy S | o | G| sy || o | ok
‘ ‘ ‘ anni meno d_i ‘ anni o piix’
35 anni
‘Gruppo di spesa
totale 204188 195477  1690,06 252944 277055 233076 276547 318361 318228 25317 274269 243612
alimentari e bevande 34767 33388|  34413) 43497  36134| 51585 54416 60827 6685 49278 59891 47725
non alimentari 169421 16209 134593 204446 24092 18149 222131 257535 251378 203892 214379 195887
 tabacchi 2227 17,98 778 23,89 ‘ 10,45 23,06 2738 21,07 2074 21,72 19,72
abbigliamento e calzature 89,32 93,45 36,3 115,87 175,64 86,37 136,67 184,43 184,36 122,66 114,26 110,22
 abitazione (principale e v ' ' ' ' ' ' ' v v '
‘secondaria) 69501  59577| 69979 81268 63341 7881 80077 80331 746,1 80403 78783 757,76
affitto 1106 10338 42,74 79,18/ ‘ 16,55 76,33 61,17 ' 52,74 128,3| 709
fitto figurativo 49074 42077 56331 586386/ 4251| 659,05 60574 62991 52639 5627/ 53611 57235
acqua e condominio 52,28 46,6 58,38 51,82 51,72 59,14 51,62 55,43 66,31 53,03 | 4396 54,42
| manutenzione ordinaria 11,49 3 5,77 4 3 1286) 1405 1725 o 1536 2438 1281
manutenzione straordinaria 24,57 Y 2562 A Y 2088 4484 3047 A h AT YT
_ combustibili ed energia 9265 8772 10393 12569 12268 1496 15121 16394 16669 14025 16825 13285
energia elettrica 35,44 30,55 33,55 472 47,18 47,47 53,29 62,62 75,71 48 45 59,19 47,32
gas 4503 4378 57,43 63,53 71,86 81,27 79,27 82,28 87,88 71,29 8872 69,09
riscaldamento centralizzato 6,15 k: 6.4 A A 9,52 579| 7,44, A 8,15, 674, 6,83

" mobili, elettrod. e servizi per la
|casa 78,24 87,26 119,37 81,36 95,75 93,66 108,75 146,05 14971 89,04 122,38 107,45




Citizens criterion

PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Territorio|Centro
Tipo dato|spesa media mensile familiare
Misura|valori medi
Numero di componenti\totale

Condizione professionale totale Loo k u p i n th e

Anno|2013
’ . ’ ' ’ . &
e e e e raw micro-data
Tiooog fmiore| 3554 | e Golo| nar | n | onar | o :
i . a;ni r?\ler.w di |anni o pit ﬁ Ies COIIeCted by
35 anni
Gruppo di spesa h N O I
totale 204188 195477 169006 252944 277055 233076 276547 318361 318228 25317 274269 243612 t e atl ona
\alimentari e bevande 76T 3338 34413 48497 36134 51586 54416 60827 6685 49278 59891 47725 5
non alimentari 169421 16209 134503 204446 24092 18149 222131 257535 251378 203802 214379 195887 I N Stl t ute Of
tabacchi 2 1% 8 238 ‘ 1045 2306 78 N0 N A2 1972 A 3
abbigliamento e calzature 89,32 93,45 33 11587 17564 8,37 13667/ 18443 18436 12286 11426 11022 S
abitazione (principale e ta tl Stl c S
secondaria) 69501  59577| 69979 81268 63341 7881 80077 80381 7461 80403 78783 75776
affitto 106 10338 4274 7918 ‘ 1655 7633 6117 ‘ 5274 1283 709
fitto figurativo 49074 42077 56331 58686 4251 659,05 60574 62991 52630 5627 561 57235
acqua e condominio 5228 66 838 5182 5172 5914 5162 5543 6631 5303 4896 5442
manutenzione ordinaria 1149 Y sm 4 3 1266 1405 1725 Y 153 243 128
manutenzione straordinaria 257 3 me N Y mEsl s g A h 3 s
combustibili ed energia 9265 8772 10393 12569 12268 1496 15121 16394 16669 14025 16825 13285
energia elettrica 35,44 3055 3385 2 4118 4747 5320 6262 TST1) 4845 5919 412
gas 4503 37 574 718 8127 7921 8228 8788 729 8872 69,09
riscaldamento centralizzato 615 A 64 AEY) 579 744 A Y
mobili, elettrod. e servizi per la [ | | | | |
casa 7824 8126 1937 9575 9366 10975 14605 14971 89,04 12238 10745

Pop. 65+ = R1 (t11) = 1
Pop. (0-5) = R1 (t12) = 0.32
Pop. (18-64) = R1 (t14) = 0.87




Citizens criterion

PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Citizens 18-64

0

8 D D i D DS D D D S D b D B D b B D B B D D
SEPELP L LL LI LTS PP L S PPSSSS
PSR U I\ S B\ G LRI RN B SN N N PN AP PN N SN R H A L

e—pPower e——\\ater GAS =—=Telco

Citizens 65+
e r~
4'45;
. l/" = 7\
5 M "\ — \\
E = T, P 4 L} Y7 7 k
223 . A7 7\
8 15 j ‘%T# \ ‘\—
= / L\
. / 7 \ / i, T,
= 74 \N
N Qo” Qo"' 06” Qc"‘ Qo"’ Qo"@é\ Qo‘*’ °0°5'°° N Q»"' QOQQ 0& '»"‘QQ 4’590 '»“’QQ '{\QQ '»“’QQ '@QQ@QQ'»@Q'\?'QQ'\?’QQ
Hours
Power e \\/ater Gas Telco




Citizens criterion

PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

- SR S P S P g
S F P QT F RN DN D

Hours

= Citizens 18-64 == (Cijtizens65+ ==(Citizens0-5




PS1

PS2

Area 1
Area 2
Area 3
Area 4

Pop. 18-64 Pop 65+

rl 0.87

71
119
25
7

16
20
3
0

0.32

2

4
1
0

-

Keep the
information M
about people nb!

0.293
0.29
0.288
0.29




Final remarks: please note that...

The evaluation of the SAW indexes for the 4
Criteria may require the use of different
approaches (and data sources)

For each Criterion, multiple data sources may be
used, either alternatively or jointly, to elicit the
SAW indexes leading to different results with
different properties

meaning of “relevance”: we consider “relevant”
any disruption (or perturbation) of daily life



CA SW interface

AGENZIA NAZIONALE
PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

DSS

CA

H 1: updateClstatus (int Cl, Map<String, Impact> accesspPointProfiles)

——

H 2: getCAResult (int Criterion) :int

U

I
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