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* Cities include critical e -
infrastructures strongly related / | i e,
depended each other:

Transport, energy,
communication, cyber, health...

* Risks for these Critical
Infrastructure (safety and
security) may be due to natural
and/or human made events.

 UTS, Urban Transport System, is
one of the most challenging since
UTS is the via by which many
problems may propagate but also
the path used by solutions and
o therecovery actions.
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* Three main layers
1. Complex System modeling: function, processes,

resources, time, events, etc..
— Functional Resonance Analysis Method, FRAM

— Resilience Analysis Grid, RAG

2. Decision Support System, DSS
— E.g.: System Thinking, Goal Models

3. Data, big data access and exploitation

— Data Analytics
— Internet of Things, sensors, flows
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%T_Lméi - I Controls:
IS IS Simultaneously a That which supervises or adjust

resource and a constraint function performance

@ c

FRAM

Input: | Functional Resonance Output:
That which engages Analysis Method That which is
function operation » Understand system produced by the
and is used to I interdependencies N\ finetinn and

| . \J IUrivuvii aiiu
produce the . Monlt)qlrtsources of becomes the

i variabili :
function output . Investiggte system mput_for oher
architecture and events functions

@f Resources:

Preconditions: That which is needed and/or
System conditions that must be consumed by the function to
met before function can be process the input \LJ—
carried out i
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* Success and failure are equivalent
in the sense that they both
emerge from performance
variability.

* Variability, intended as a
way for people to adjust
tools and procedures to
match operating conditions.

 Emergence of either success
or failure is due to
unexpected combination of
variability from multiple
functions.

 The unexpected “amplified”
effects of interactions
between different sources of
variability are at the origin of the \\DJ_

phenomenon described by
functional resonance. Mj' SFZSO|UE2
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* European Resilience Management Guidelines — (guidelines) —
consensus driven approach improve guidelines acceptability at
EU level

— general version, and UTS version
— http://www.resolute-eu.org/index.php/deliverables

« CRAMSS — (tools and algorithms) — ontology based static and
dynamic Cl data integration, processing and analysing platform

 Mobile Emergency app — (tools and procedures) — supporting
users in their local decision before (early warnings), during and
after an event

 Game based training app — (tools and procedures) — improving
the current preparedness of the citizen in order to increase the
community self-resilience
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Improve city resilience,
reducing risks and
decision support

e assessing city resilience level
— Resilience Decision Support,
http://resilienceds.km4city.org
— Smart decision support system,
http://smartds.km4city.org

* improving city users awareness
with personal city assistants and
participatory tools

— Dashboard:
http://dashboard.km4city.org

— KmA4City Web App
http://www.km4city.org
— Km4City Mobile App:

http://www.kmA4city.org/app
<@
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/210 Parking areas

Dynamic/ real-time

. »  Parking status: 36 updates/day
. * Traffic Sensors: 48 updates/day

* _Events: 60 new events/day
*  Wi-Fi: 250,000 measures per day

IEEE ISC2, ’City, Trento, 2016 .
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Static, Slow and Real Time data flows
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FRAM Model

— Macro FRAM processes

— Metrics for Process complexity
assessment

— Operational Semantic for
executing FRAM model

— Connection with SmartDS

— Connection with BigData open to

multiple sources of data and
workgroup results, Km4City

Collaborative work
Open for all
Validated on ERMG
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- Cultural Heritage

RESilience management guidelines
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Urban Transport Environment

Km4E|t BT
- Smart[l

- Km4City

- Events in

- Risk analysis
- Territorial, areas and paths
- Environmental: water, health
- Statistics, Energy, ICT, ...

- Data Licensing models

- User Engagement

Km4City 1.1

RESOLUTE H2020
2015-2018 - Started

Sensors

Parking Km4LCity 1.4

- Embed
__J- More API

- iBeacon
http://servicemap.disitfieg API - Suggestion on demand
http://lagdisit.org e - People flow tracking
http://www.disit.org/fc
http://www.disit.org/tv Iwitter Vigilance
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. Decision Makers, Public administrator tools:
Smart City Dashboards, http://dashboard.km4city.org > Dashboard Builder
Resilience Decision Support, http://resilienceds.km4city.org
Smart decision support system, http://smartds.km4city.org
Twitter Vigilance, http://www.disit.org/tv
Recommender and User Behavior Analyzer, http://recommender.km4city.org
WiFi monitor, http://wifimap.km4city.org
ServiceMap Server, http://servicemap.km4city.org
Traffic and People Flow Assessment http://www.disit.org/6694
*  Final Users tools:

V/, KmA4City mobile applications, http://www.km4city.org/app

Km4City web application, http://www.km4city.org

= Open Source Mobile Application, FODD http://www.disit.org/6595
*  Developers tools: http://www.disit.org/km4city

— ServiceMap Server, plus API, http://servicemap.km4city.org
\,V/ Smart City API, http://www.disit.org/6597
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Km4City Ontology, http://www.disit.org/km4city
SPARQL query tool and licenser, http://log.disit.org/sparql query frontend/
— LOG LOD browser, http://log.disit.org
e Back Office tools:
— Data Ingestion Manager, DIM, http://www.disit.org/6732
— Distributed Smart City Engine, SCE, Scheduler, DISCES http://www.disit.org/6515
— RDF Indexer Manager, RIM, http://www.disit.org/6708
—  RDF store enricher with dbPedia
* Adopted on projects and real scenarios
—  Sii-Mobility SCN MIUR, http://www.sii-mobility.org
— RESOLUTE H2020, http://www.resolute-eu.org
—  REPLICATE H2020, http://www.zabala.co.uk/en/projects/replicate
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