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e-Infrastructures

The comprehensive ICT infrastructures that are
needed to enable the complex, multi-disciplinary
and globalised practice of modern science



Relatore
Note di presentazione
An overall definition of e-Infrastructures


he framework: the European Cloud Initiative

— Better science for
complex problems

Commercial opportunities

Better pu _ for innovative companies

such as #smartcities

Better value for taxpayers -

European Open Science Cloud (EOSC)

A federated, globally accessible environment
where researchers, innovators, companies and
citizens can publish, find and re-use each other's
data and tools for research, innovation and
educational purposes under well defined, secure
and trusted conditions, supported by a
sustainable and just and value-for money model

European Data Infrastructure

World-class HPC capability and high-speed
connectivity as well as leading-edge services
benefitting from them


Relatore
Note di presentazione
This is the general framework in which the PA is acting, based on two pillars, i.e. EOSC and EDI


he European Open Science Cloud (EOSC)

EUROPEAN OPEN SCIENCE CLOUD . . . ae
BRINGING TOGETHER CURRENT AND FUTURE DATA INFRASTRUCTURES ¢ Open and EVO|V|ng federation of existing

research supporting infrastructures and

¥ N @ at™ _ e other resources

Kt isted: opes svirdnment - Open and seamless e Generic network, compute and data
for sharing scientific data services to analyse and infrastructures
reuse research data . . ]
_ :  Domain specific research infrastructures
- @ N, e * Thematic platforms like, for example, the

Copernicus Data and Information Access
and scientific disciplines Services (D|AS)
| — | * Supporting multidisciplinary and cross-
disciplinary research
Cnnnec;:hﬂaﬁﬂntisfs 6 [mprovirg sclence * Facilitating FAIR data management
oo e e Enabling cooperation and as early as possible
and sustainable sharing of research outcomes

Linking data - Connecting across borders



Relatore
Note di presentazione
The PA is mainly focused on EOSC, its objectives, scope and model


Project Area dimensions

Network
Architecture(*)

Data
Services

Access &lInterfaces
Rules

Governance

(*) Implementation Roadmap for the European Open Science Cloud https://ec.europa.eu/research/openscience/pdf/swd 2018 83 f1 staff working paper en.pdf



Relatore
Note di presentazione
The PA actions follow many dimensions; some of them take origin and inspiration from Research Infrastructures. All of them can, in general, be classified in Networking, Computing and Data Infrastructures.
Moreover, the realization of the EOSC vision is raising many new challenges in the e-Infrastructure related research sector. By exploiting the model proposed in the “EC Staff Working Document on the Implementation Roadmap for the European Open Science Cloud” endorsed by the EU Competitiveness Council of the EU these challenges can be organised according to six actions lines:
Implementation Roadmap for the European Open Science Cloud https://ec.europa.eu/research/openscience/pdf/swd_2018_83_f1_staff_working_paper_en.pdf 
Draft Council conclusions on the European Open Science Cloud (EOSC) https://eoscpilot.eu/sites/default/files/council_conclusions_on_the_european_open_science_cloud_eosc.pdf

Architecture: the EOSC architecture will be built as a federation of e-infrastructures, RIs and other resources organised around a federating core and providing access to a wide range of publicly funded services supplied at national, regional and institutional levels, and to complementary commercial services. Implementing this vision requires, among the others, the identification of what are the optimal core services, how they can be offered at a sufficient level of quality, how interoperability at all levels can be achieved, and how to minimise the cost of using them by third-parties.
Data: EOSC will promote FAIRness oriented data management practices and tools. The EOSC settings calls for solutions dealing with the “big” dimension of data, in terms of volume and variety. Realising this vision requires the design and development of services and solutions (e.g. metadata, standards, mediators, preservation approaches) aiming at facilitating the findability, accessibility, interoperability, and reusability of data across the boundaries of the domain and communities they originate from.
Services: EOSC is expected to be a rich environment offering a wide range of services covering users’ needs. This requires to design and develop services and approaches providing researchers with innovative facilities improving the tasks they are called to perform in all the phases of a scientific life cycle: from the formulation of a research idea to the collection of data, their analytics and the FAIR “publishing” of the results.
Access and interfaces: EOSC will offer a broad range of mechanisms and interfaces for accessing its facilities including simple ways to deal with open data obligations and to access research data across different disciplines. This demand the design and development of a rich array of entry points for EOSC services access, e.g. an overall web-based portal, APIs to EOSC services, community tailored working environments.
Rules: Being a multi-stakeholder driven and evolving environment EOSC must be regulated by rules for participation for the different EOSC consumers and providers. These must take into account the diversity of actors in terms of role, location, maturity level, commitment level, and scientific discipline. This line includes models to represent these variety of rules, algorithms and solutions to automatically support the validation ad monitoring of these rules.
Governance: EOSC needs a suitable governance framework aiming at ensuring EU leadership in data-driven science. This demands for mechanisms envisaging automatic representation, monitoring and reporting of KPIs, costs, activities, etc.



https://ec.europa.eu/research/openscience/pdf/swd_2018_83_f1_staff_working_paper_en.pdf

Challenges

e To contribute to a better definition of the EOSC Architecture

e Regarding Data:
e Effective and mostly automatic implementation of FAIR principles
e Data products traceability and reproducibility
* Transparent knowledge extraction

e Regarding Services:
e Seamlessly access and use of provided services
e Use across infrastructures boundaries in complex
workflows
e Execution workflows respecting service terms of use,
trust, security and performance requirements

e Regarding Governance and Participation Rules
e To provide services supporting their implementation and monitoring




Contributors and competences

IMATI Ef' | ima“

ISTI

IREA

ICAR

T

M [

STITUTO DI SCIENZA E TECNOLOGIH
DELI'INFORMAZIONE “A, FAEDQ"

istituto per il rilevamento
elettromagnetico
dell'ambiente

LAR

g@vzﬁfé‘o Nazionalte dedte Fiverche

Istituto di Calcolo e Reti ad Alte Prestazioni

— Istituto di
= ’ Informatica e

] Telematica del CNR

Six action lines of EOSC development

Architecture

Services

Access and

Interface

Rules

Governance

Typologies of ICT infrastructures

Network Infra Computing Infra  Data Infra
T ISTI, ICAR ISTI, IREA, IIT,
ICAR
T ISTI,IREA, ICAR ISTI, IREA, IMATI,
lIT, ICAR
ISTI, IREA, ICAR ISTI, IREA, IMATI,
IIT, ICAR
ISTI ISTI, IREA, ICAR
T ICAR ISTI, IREA, 1IT,
ICAR
T ICAR ISTI, IREA, 1IT,
ICAR



Relatore
Note di presentazione
The following slides report on the more mature and consolidated competences framed in the present table.
Some activities, which are moving their first, preliminary steps, such as the participation in defining Rules and Governance, are not reported in this moment
Computing infrastructures are maintained at the premises of some participant, i.e. ISTI, ICAR, IREA, to the purpose of their own projects in and outside the PA


DATA action line

Network Infra Computing Infra  Data Infra
Architecture [T ISTI, ICAR ISTI, IREA, IIT,
ICAR
T ISTI,IREA, ICAR ISTI, IREA, IMATI,
IIT, ICAR
Services ISTI, IREA, ICAR ISTI, IREA, IMATI,
IIT, ICAR
Access and ISTI ISTI, IREA, ICAR
Interface
Rules [T ICAR ISTI, IREA, IIT,
ICAR
Governance T ICAR ISTI, IREA, IIT,
LICAR



Relatore
Note di presentazione
Here following some slides describing mature activities of PA participants in the action line DATA of the EOSC model


IMATI-DATA

 Methods addressing provenance provision for reproducibility and

dependability.

e Efforts in standardization for interoperability and information discovery
* How to share data on the web?
e W3C Data on the Web Best practice(DWBP)
https://www.w3.org/TR/dwbp/

* How to document data quality?
e W3C Data Quality Vocabulary (DQV)
https://www.w3.org/TR/vocab-dgv/

* How to document data catalogs?

e W3C Data Catalog Vocabulary (DCAT) —revision in progress
https://www.w3.org/TR/vocab-dcat-2/

* Domain ontologies definition (http://visionair.ge.imati.cnr.it)

e Reuse and extension of Linked Data architectural

dgv:hasQualityMetadata
dcat:Dataset
DQV .
................................. L. Distribution
: prov:Entity or
. dqv: Activity or Agent
hasQualityMeasuremen prov:wasDerivedFrom or (resp.)

prov: butedTo or "

| qb:Observation I-q—: _{ dqv:QualityMeasuremen 1 prov:wasGeneral tedBy (resp.) :
: oa:hasTarget FEREE
i s % “ EEE
18 2 E dqvhasQualityAnnotat ~Z5 §
& Z = 28
1 ® a g3

7 = i1 S
-1 ® @ =]
il E £ 2&
- — 5 o odri:target a
: g 5 5 3
e ES = °3
= 5] S8
e —
2 dgv-Metric | determs:Standard | I dqv:QualityPalicy ‘
= | l [Tdqv:
g dqvinDimension A
qbistructure - | qv. | .
| dagv:QualityCertificate |
rdfg:Graph
| qgb:DataStructureDefinition | davinCategory
........... | dgv:Category |

LusTRE

-

HUMAN USER

REST interface

}" capabilities—— pes— =

e LusTRE: Linked Thesaurus fRamework for Environment to facilitate data sharing
across different Environmental disciplines. http://linkeddata.ge.imati.cnr.it/

e LusTRE Showecase http://showcase.eenvplus.eu/client/thesaurus.htm

aaaaaaaaa

Apache Tomcat
Virtuoso P T e ¥
SPARQOL endpoint — e -
— ¢ Web Interface |
A LusTRE-WEBe |
A LusTRE-WEBeVis |
Crio¥s walking '
S L J
EXPLOITATION SERVICES «_ %
Knowledge *Keyword completion module |4
Infrastructure =Keyword explanation module
LusTRE-YOC =*Keyword translation module
= Thesaurus resolution module
Web Services
LusTRE-ES
e



https://www.w3.org/TR/dwbp/
https://www.w3.org/TR/vocab-dqv/
https://www.w3.org/TR/vocab-dcat-2/
http://visionair.ge.imati.cnr.it/
http://linkeddata.ge.imati.cnr.it/
http://showcase.eenvplus.eu/client/thesaurus.htm

IREA — DATA: EPOSAR Systematic Processing

ground deformation mapping

\'4
-

2P 0
EPOSAR Service ‘ EP S <
Copernicus Data ' ' '8
P s EUROPEANPLATEQBSERVINGSYSTEM 2
A3 E}
e e oF E

<-5

e EPOS is a pan-European ESFRI infrastructure in the field of Solid Earth science

e |REA coordinates the activities to build the EPOS Thematic Core Service (TCS) Satellite Data (SD)

e TCS SD coordinates the satellite community contributing to EPOS and guarantees virtual access to
satellite products and services, by also providing a legal, governance and sustainable framework

 |REA is one of the EPOS Service Providers within TCS SD by supplying the EPOSAR service, based on
the infrastructure of IREA’s remote sensing lab

e EPOSAR provides to the Solid Earth science community systematic and on-demand advanced InSAR
products by processing Copernicus Data



IREA — DATA: EDI metadata E”dlt()l’

EDI — A Template-Driven Metadata Editor for Research
Data (http://edidemo.get-it.it)

EDI is a general purpose, template-driven metadata
editor for creating XML-based descriptions. Originally
aimed at defining rich and standard metadata for
geospatial resources, it can be easily customized in order
to comply with a broad range of schemata and domains.

O https://github.com/SP7-Ritmare/EDI-NG client
GitHub

d http://doi.org/10.5334/jors.106

&> ireami/eding-client

docker

ndt.gow.it
@‘ Cor'é @) Detiteritoriali ()| Conforensn 10 | Contetti | Documenti | Guida

NEws - Evenn EDI, un nuovo editor per i metadati RNDT

Torsani ol via s Conforensa +

http://geodati.gov.it/geoportale/eng/news/227-edi-

un-nuovo-editor-per-i-metadati-rndt

meopgonisfinaceet  +f

Dissalved oxygen concentration parameters in sediment pore waters
Concentrations of carboxylic acids and carboxylates in the atmosphere
Oxygen production and respiraticn in the water column

Dissolved oxygen parameters in the water column

LUtity and povermmental ssnices

Homepage  hitp:feacret

Ozone and oxygen concentrations in the atmosphere
Raw xya M SENE0r wmu;
sy s ——nr

i |

i Description of system

System name @

Seabird SBE 37 MicroCAT CT- NN @anaas

https://www.youtube.com/watch?v=0VZxqgEDHmMO



http://edidemo.get-it.it/
http://doi.org/10.5334/jors.106
https://github.com/SP7-Ritmare/EDI-NG_client
https://hub.docker.com/u/ireami/
https://hub.docker.com/r/ireami/eding-client/
https://www.youtube.com/watch?v=OVZxqqEDHm0
https://www.youtube.com/watch?v=OVZxqqEDHm0
http://geodati.gov.it/geoportale/eng/news/227-edi-un-nuovo-editor-per-i-metadati-rndt
http://geodati.gov.it/geoportale/eng/news/227-edi-un-nuovo-editor-per-i-metadati-rndt
http://geodati.gov.it/geoportale/eng/news/227-edi-un-nuovo-editor-per-i-metadati-rndt

ISTI- DATA

Discovery, access, harmonization, curation & linking

Harmonization
& Integration
Disambiguation
Data Catalogue(s) Cleaning
Retrieval Integration
Access

(Tables, Geo datasets,
Texts, Statistics, Methods,...)

Validation

enh es StpT"lrLG m M . e

= mFormahon

Consistency Checking

Rep ata Registrie ==

22n0do = [ - [EPcis]
» rosFef | I °
isw Journal CRIS [ 2 e ;E:JHEU u

Metadata Mgmt & Information Linking
Generation Research results in context
Mapping and Automatic extraction of
Transformation, links through text mining
Automatic Metadata Links exchange protocol
Generation

Semantic integration



|CAR-DATA: Data Alliance

»
>
L
-
'
»
‘0
3 —
e Fusion ‘o. . \ Solr Lucene
module ‘.’ 3 ; (carrot2)
/ e .*" .
" >
/ . b
.‘ = = -
External .. ,+* & =N

sources

. all Load extra data (via REST)

i Data Flow

= = = up Persistent Data

e D-ALL Data Alliance is a huge project for building a reliable data infrastructure for user profiling

* |CAR coordinates the activities to build the Big Data Architecture module

 The module is built by leveraging efficient approaches for data extraction, transformation and loading

 |CAR s involved by ADALab and the infrastructure will be the basis for the behavioural analysis model
that will provided companies joining the Data Alliance with useful insights on data they share within

the project activities



SERVICES action line

Network Infra Computing Infra  Data Infra

Architecture ISTI, ICAR ISTI, IREA, IIT,

ICAR

T ISTI,IREA, ICAR ISTI, IREA, IMAT]I,

[IT, ICAR
Services ISTI, IREA, ICAR

Access and ISTI

ISTI, IREA, IMATI,
1T, ICAR

ISTI, IREA, ICAR

Interface

Rules T ICAR ISTI, IREA, IIT,
ICAR

Governance T ICAR ISTI, IREA, IIT,

|CAR



Relatore
Note di presentazione
Here following some slides describing mature activities of PA participants in the action line SERVICES of the EOSC model
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IMATI-SERVICES @)

GECA RDC http://geca.area.ge.cnr.it
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IMATI-SERVICES )

The EXTraS portal is a science gateway for the
astrophysics community devoted to the
search and characterization of variable
sources in the soft X-ray energy range by
exploiting  past, present and future
XMM-Newton observations.
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provides advanced end-to-end
hydrometeorological (HM) services (models, datasets, and
postprocessing tools), with the aim of paving the way to a step change in
how scientists can approach studying high impact weather events (e.g.
flood and flash flood). These services now make it possible to work in a
modular environment and enhance the modelling, workflow composition
and data processing capabilities of the HM community, featuring several
different computing paradigms (HPC, Grid and Cloud).
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1STI-SERVICES

Data processing & knowledge generation

DataMiner

Unique access to perform data mining and statistical
operations on heterogeneous data, which may reside
either at client side or be remotely hosted.

Experiments on Big Data
Sharing inputs and results
Save the provenance of
experiments

Supports R-R-R of
experiments

* Input/Out
Parameters
Provenance

Schole®aplorer

The Data Literature Interlinking Service

Openly accessible (CC-0) graph of links between dataset
and literature objects and dataset and dataset objects.
Links (and objects) are provided by data sources managed
by publishers, data centers, or other organizations such as
CrossRef, DataCite, and OpenAIRE.

Link search/resolution

- = — Seoldphrs

Scier |CeD|recL

#l L Scholessplorer J
f Harvesting of links

Link discovery/navigation

"l

DataCite



Relatore
Note di presentazione
Data and Services: ISTI is involved in the designing and development a rich array of services and approaches supporting all the phases of data management and implementing FAIRness and Open Science state of the art practices. Such services are contributing to two large software frameworks (i.e. D-NET and gCube) enacting, respectively, the implementation of D4Science.org and OpenAIRE. Services include (i) a data analytics platform specifically conceived to support researchers in sharing their analytics methods and tasks; (ii) a data integration and linking service supporting the development of a rich scholarly communication graph linking publications, datasets, people, organizations, projects, and funders aggregated from a variety of data sources; (iii) new generation repositories specifically conceived to support Open Science deposition.
Coro G, Panichi G, Scarponi P, Pagano P. Cloud computing in a distributed e‐infrastructure using the web processing service standard. Concurrency Computat: Pract Exper. 2017;29:e4219. 10.1002/cpe.4219 
Artini M, Atzori C, Bardi A, La Bruzzo S, Manghi P, Mannocci A. (2015) The OpenAIRE Literature Broker Service for Institutional Repositories. D-Lib Magazine, 21(11/12) 10.1045/november2015-artini
Assante M, Candela L, Castelli D, Manghi P, Pagano P. (2015) Science 2.0 Repositories: Time for a Change in Scholarly Communication. D-Lib Magazine, 21(1/2) 10.1045/january2015-assante

Scholexplorer populates and provides access to a graph of links between dataset and literature objects and dataset and dataset objects. Links (and objects) are provided by data sources managed by publishers, data centers, or other organizations providing services to store and manage links between data sets and publications such as CrossRef, DataCite, and OpenAIRE. Scholexplorer aggregates link metadata harvested from the data sources and out of these builds and harmonised and de-duplicated graph of scholarly objects. The graph is openly accessible (CC-0) via search REST APIs that return links in Scholix format.


REA — SERVICES: InSAR processing on-demand

geohazards On-line Ground Motion Service based on the ESA’s Geohazards Exploitation Platform (GEP)
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Relatore
Note di presentazione
On-demand InSAR processing service available on-line through the ESA Gehoazards Exploitation Platform (GEP).
The service generates ground displacement maps and time series by using the IREA SBAS-InSAR processing chain that has been integrated into the GEP platform and exploits Cloud Computing facilities.
The same service is available to the EPOS community as part of the IREA EPOSAR service.
The service can process ESA (ERS and ENVISAT) and Copernicus (Sentinel-1) SAR data.


IREA — SERVICES: GET-It suite

Creation of GET-It, an open sw suite to easily create and populate interoperable web services to deliver and access data; to
easily create metadata in standard profiles for finding data and sensors; lifting interoperability / reuse promotion by semantic
MD enrichment (towards semantic level interoperability and constant update of MD items)

Local interaction
applications

LOCAL
DATA
MANAGEM
ENT UNIT

GET-IT (http://www.get-it.it) is capable of kick-
starting an autonomous node in the
infrastructure for the collection, annotation, and
deployment of both geographic and sensor data,
in all geographic domain sectors.

Towards other standard portals



[IT — SERVICES

e 6MOoNPIlus: monitor and control geographically
distributed Dual-Stack (IPv4/IPv6) network
infrastructure

e Collecting router-advertisements

e Discovering IPv6 multicasts, ARP and DHCP servers
* neutralize rogue IPv6 routers and DHCP servers

e https://www.6monplus.it

e Botnet discovering
e Discovering how botnets spread out over the Internet
e Collect, analyze and classify malware samples

 Monitoring malware activities are based on
honeypots/sandboxes

* sFlow analyzer

e Statistical network monitoring tool used for anomaly
detection of data flows




|CAR-SERVICES: Identity Management

Ty,

2

spedé)
-4 L

e Spidasec is a project whose main goal is to identify proper services for identity management in
distributed infrastructures

* |CAR coordinates the activities for defining Machine Learning and Data Analytics approaches for risk
analysis of SPID infrastructure and its proper use

e The module is built by leveraging efficient algorithms for outlier detection and user profiling

e |CAR will also drive the experimental assessment performed in cooperation with University of
Calabria for testing the approaches in a real life scenarios, i.e., University Students



ARCHITECTURE action line

Network Infra Computing Infra  Data Infra
Architecture [T ISTI, ICAR ISTI, IREA, IIT,
ICAR
[T ISTI,IREA, ICAR ISTI, IREA, IMATI,
IIT, ICAR
Services ISTI, IREA, ICAR ISTI, IREA, IMATI,
IIT, ICAR
Access and ISTI ISTI, IREA, ICAR
Interface
Rules [T ICAR ISTI, IREA, IIT,
ICAR
Governance T ICAR ISTI, IREA, IIT,
LICAR



Relatore
Note di presentazione
Here following a couple of slides describing mature activities of PA participants in the action line ARCHITECTURE of the EOSC model
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Note di presentazione
Architecture: It is leading the EOSCpilot project task called to design the architecture of EOSC. In doing that it is envisaging an architecture driven by few key principles, i.e. system-of-systems paradigm, as-a-Service provision, rules of participation regulating policies and procedures, FAIR principles. The proposed architecture model envisages a set of service typologies needed to comply with these key principles and to contribute to the implementation of the EOSC vision. ISTI is also leading the design and development of two pan-European infrastructures D4Science.org and OpenAIRE. D4Science.org is an infrastructure specifically designed to provide research communities with Virtual Research Environments, i.e. web-based working environments customised to serve specific needs (services, data, capacity). OpenAIRE is contributing to the development of a global Scholarly Common supporting researchers, funders and other actors in research institutions to comply and monitor Open Access/Open Data/Open Science mandates in Europe.
Candela L et al. (2018) Initial EOSC Service Architecture. EOSCpilot Deliverable D5.1 https://eoscpilot.eu/content/d51-initial-eosc-service-architecture 
Assante M, Candela L, Castelli D, Coro G, Lelii L, Pagano P. (2016) Virtual research environments as-a-service by gCube. PeerJ Preprints 4:e2511v1 10.7287/peerj.preprints.2511v1 



ISTI- ARCHITECTURE @)

* D-Net system supporting:
* OpenAIRE (https://www.openaire.eu/)

* National repository aggregation systems:
La Recolecta (Spain), CEON (Poland),
Turkey, Argentina, Ireland (ongoing)
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https://www.openaire.eu/
https://www.d4science.eu/

ACCESS & INTERFACE action line

Network Infra Computing Infra  Data Infra
Architecture T ISTI, ICAR ISTI, IREA, IIT,
ICAR
T ISTI,IREA, ICAR ISTI, IREA, IMATI,
IIT, ICAR
Services ISTI, IREA, ICAR ISTI, IREA, IMATI,
IIT, ICAR
Access and ISTI ISTI, IREA, ICAR
Interface
Rules T ICAR ISTI, IREA, IIT,
ICAR
Governance T ICAR ISTI, IREA, IIT,
ICAR
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Note di presentazione
Here following one slides describing mature activities of PA participants in the action line ACCESS & INTERFACE of the EOSC model



ISTI-ACCESS and INTERFACE

Virtual Research Environment as a Service . == e

e

e e-Infrastructure enabled web-based working environment

* providing access to services and resources tailored to serve the | ="
needs of a research team in addressing a research question e

* open and flexible with respect to service offering and lifetime ==

e providing fine-grained controlled sharing of both intermediate
and final research results

e supporting cooperation and sharing

* low cost of creation and operation

fiiiii




NETWORK Infrastructure

Architecture

Data

Services

Access and
Interface

Rules

Governance

Network Infra Computing Infra Data Infra
T ISTI, ICAR ISTI, IREA, IIT,
ICAR
T ISTI,IREA, ICAR ISTI, IREA, IMATI,
IIT, ICAR
ISTI, IREA, ICAR ISTI, IREA, IMATI,
IIT, ICAR
ISTI ISTI, IREA, ICAR
T ICAR ISTI, IREA, IIT,
ICAR
T ICAR ISTI, IREA, IIT,

ICAR
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Note di presentazione
Here following a couple of slides describing mature activities in the NETWORKING infrastructure sector, in which IIT is a leader


T — NETWORK INFRASTRUCTURE & SERVICE=§’T

e Studies and development of innovative technological solutions for the
realization of complex Internet network and services infrastructures

e Great emphasis is given to deploy reliable, trustworthy, resilient and
competitive systems

* Promotion and transfer of new network and service technologies to
Italian Public Administration and to Italian and international enterprises

e Active participation to several national and international organizations
and working groups aimed to the standardization of new services and
protocols (ICANN, IETF, ccNSO, CENTR, RIPE-NCC, W3(, etc.)



T — NETWORK Infrastructure: main initiativei_;’T

* IP telephony ®
e VoIP infrastructure of Tuscany Region eduroam
e Management of distributed federated authentication and authorization
infrastructure
e EduRoam and IDEM in collaboration with GARR (‘r | lde
® TElematICS network COH;ELOREZQEI;O'@ gar—r— aal

e Telematics network of CNR in Pisa

 Modernization of network infrastructure of Stato Maggiore della Difesa ,
7 ¢ Consortium

 Multimedia tools in support of scientific research ”’Z}S‘”GARR

e Consortium GARR working groups REGIONE
e Diffusion of VoIP and IPv6 in Italian research and education institutions

 IPv6 Italia chapter
e Successful diffusion of IPv6 in Italy

Wiy
"




Fostering elnfrastructure
coordination at National Level

ICDI (Italian Computing and Data Infrastructure)

e Bottom up Forum created by representatives of major Italian Research
Infrastructures and e-Infrastructures, with the aim of:

* promoting synergies at the national level, and optimising the Italian participation to
European and global challenges in the addressed fields

e providing the national research community with opportunities to discuss, negotiate
and put in place common strategies for the participation in the EOSC and EDI

e ensuring a coherent growth of national infrastructures

e improve sustainability by leveraging on existing human capitals, knowledges,
experiences, etc.

e fostering the cross-fertilization of solutions across multiple scientific domains

e Participants in the forum include ASI, Cineca, CNR, GARR, INAF, and INFN
 The AP is represented in this initiative by ISTI and IREA


Relatore
Note di presentazione
An oustanding national initiative to promote eInfrastructures


Exemplification of
outstanding infrastructures,

infrastructure services and activities
within the PA
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Note di presentazione
Slides 33-42 show outstanding examples of infrastructures, infrastructure services and activities of the PA participants


IMATI - Examples

Exploring the X-ray Transient

S and variable Sky

The EXTraS portal supported the discovery
of a pulsar — the spinning remains of a
once-massive star — that is a thousand times

brighter than previously thought possible.

REPORTS ASTRONOMY
An accreting pulsar with extreme properties drives an
ultraluminous x-ray source in NGC 5907

Gian Luca Israel”, Andrea Belﬁorez, Luigi Stella', Paolo Espusituj'z, Piergiorgio Casella', Andrea De Luca“"", Martino
Mnrelli", Alessandro Papitto', Matteo Pems'l, Simonetta Puccettis‘l, Guillermo A. Rodriguez Castillo’, David Salvetti",
Andrea Tiengot'"""", Luca Iampieri?, Daniele D'Agostinuﬁ, Jochen Greiner'i, Frank Haberlg, Giovanni Nuvam'""{ Ruben
Salvaterra’, Roberto Turolla'’, Mike Watson'", Joern Wilms'2, Anna Wolter'®

24 February 2017

DRIHM

DISTRIBUTED RESEARCH INFRASTRUCTURE
FOR HYDRO-METEOROLOGY

The following video describes the
motivation and philosophy behind
the DRIHM e-Infrastructure.

https://vimeo.com/255001784



https://vimeo.com/255001784

ISTI-D4Science e-Infrastructure

Data infrastructure serving scientific :
interdisciplinary &  multifacets """"""
collaboration along the entire
knowledge production workflow 5100+ users
in 44 countries
0 SoBigData BlucBRIDGE 1eee
ol LLLY] | - ., O ENVRI

PARTHENOS Social [ Marine } > [ Environmentw
ocia '
[ Humanities } PHEEE AGTTEA |

Mining

[ Agri-food}

2040 A

' -7 ! .
2.l DAcA ca L 1 oAzl I'I. N4 21 g
; = =
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: ‘i ’ g‘ - _______~~":=
____—;___,f_":_ ‘ _@- — "‘:I' . :,‘.
e T e

Other supported projects and

initiatives (July 2018)

/explore

* AgINFRA plus.aginfra.eu/

ARIADNE www.ariadne-
infrastructure.eu/

e BlueBRIDGE www.bluebridge-
vres.eu

e DEMETER https://etn-demeter.eu/
e DESCRAMBLE
http://www.descramble-h2020.eu/
e ENVRIPlus www.envriplus.eu/
GEMex http://www.gemex-

h2020.eu/

e iMarine http://www.i-marine.eu/

* OpenAIRE-Connect
http://www.openaire.eu/
e PARTHENOS www.parthenos-

project.eu
e PerformFish performfish.eu

SoBigData sobigdata.eu
.... and many others

https://services.d4science.org
34
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-    AgINFRA (plus.aginfra.eu/)
ARIADNE (www.ariadne-infrastructure.eu/)
BlueBRIDGE (www.bluebridge-vres.eu)
DEMETER (https://etn-demeter.eu/)
DESCRAMBLE (www.descramble-h2020.eu)
ENVRIPlus (www.envriplus.eu/)
GEMex (www.gemex-h2020.eu)
iMarine (www.i-marine.eu)
OpenAIRE-Connect (www.openaire.eu/)
PARTHENOS (www.parthenos-project.eu)
PerformFish (performfish.eu)
SoBigData (sobigdata.eu/)


http://www.ariadne-infrastructure.eu/
http://www.bluebridge-vres.eu/
https://etn-demeter.eu/
http://www.descramble-h2020.eu/
http://www.envriplus.eu/)
http://www.gemex-h2020.eu/
http://www.i-marine.eu/
http://www.openaire.eu/
http://www.parthenos-project.eu/

WECAFC-FIRMS

SDGEG INDICATOR

SDG-Indicatori4.4.1

It supports the project
«Strengthening national data
collection and regional data
sharing through FIRMS to
support priority regional
fishery management plans in
the WECAFC area”.

It supports FAO training
activities on "Best-
practices for the
implementation and
reporting of SDG Indicator
14.4.1

Search facility enabling
users to access elements
from the Global Record
of Stocks and Fisheries

https://www.youtube.co
m/watch?v=sHVoXPsgQm
0

ProtectedArealmpa...

ISTI-D4Science & its Virtual Reseach Environments:
few examples

It provides tools to visualize,
analyze and report on a range of
ecologically important seafloor
features within marine protected
areas — thus contributing to
Maritime Spatial Planning (MSP).
https://youtu.be/ZKg3UxNT4 0

e 129 VREs
It gives programmatic o 55,000"‘ data

access to a set of I . h
widely wordwide dana yS|S/m0nt
used Entity Linking e 99.8 % availability
tools
https://services.d4s
cience.org/explore

It allows users to access and
download risk assessment
models produced by the
food safety community,
modules there of and
related data in a harmonized
file format.


https://www.youtube.com/watch?v=sHVoXPsqQmo
https://youtu.be/ZKq3UxNT4_0
https://services.d4science.org/explore

S

- OpenAIRE elnfrastructure

A major EOSC Pillar: Open Access Infrastructure for Research in Europe

Opendff 08

Search across 24+M
publications,

700K datasets from
11.7K repositories
and OA journals,

39K sw

OpenAIRE ProVDE

Register literature or
data repository & OA
journal & CRIS;
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OpenAIRE guidelines;
-Subscribe to receive

usage statistics

Research Community
DashBoards

600K OA data

5K links

Tracking, reporting,
monitoring for
funders

20 funders/15

> countries

wWww.openaire.eu

* Monitoring the EU Commission
Open Access mandate

e Serving researchers, funders,
projects, repository
administrators and research
managers

* 35 National Open Access Desks
(EU Members and Associated
countries)
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http://www.openaire.eu/

Contribution to Research Infrastructures (ISTI)

I W E W Social Mining & Big Data Ecosystem

SoBigData

VI rtual Access In RESEARCH INFRASTRUCTURE. n I I I . I I

* Exploratories: answers to societal
guestions through data analysis

e Catalogue: data and other
resources of interest for the
SoBigData.eu research community.

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

taa It of dstamats o methods that ars aullabls for sctiviien rchusing text
WL ANBAICE, SO0 Ttacr BNBlyE, VAl BNAECE, human manky snaysey, socs
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Information Access i

 Uniform semantic search across
multiple heterogeneous sources
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Archival

descriptions resources for Hum&

Social sciences

e ~4M 500K ':
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HumaNum

e 600,000 from
CENDARI

e ~200,000 from
EHRI

e CH collections

e Ariadne

% « 600,000 from
Cultura Italia

. __' [ L8 = i
Descriptions of
language res, tools,
i P

‘M + ~200,000 from CLARIN ¢

e ~2,000 from LRE Map
= (CNR-ILC)

"; %= o - ~2,600 from ¢
A, METASHARE (CNRILC)
B efrapas 43 Hovin g

http://www.parthenos-project.eu/



http://www.parthenos-project.eu/



Relatore
Note di presentazione
This video shows an example of data and services developed by IREA, available by the virtual access of EOSC and the Research Infrastructure EPOS; the example is referred in particular to the earthquake of Casamicciola (Ischia) in August 2017 and shows the map of surface vertical movements due to the event, produced a few hours after it by processing satellite imagery provided by the Copernicus Program. Coloured lines show the extension of areas interested by the effects of important earthquakes of the past.
For more information see:
Geohazards Exploitation Platform (GEP):
http://geohazards-tep.eo.esa.int/
https://github.com/Terradue/doc-tep-geohazards/blob/develop/source/tutorials/gep-sbas-s1.rst
European Plate Observing System (EPOS):
https://www.epos-ip.org/
https://www.epos-ip.org/tcs/satellite-data


Vincenzo De Novellis

This video is about Untitled Project

INTRO

enzo de novellis,led zeppelin

Vincenzo De Novellis

INTRO

INTRO




T — “REGISTRO .it"

Re istro°|- T
e .it Registry g (] H

e A very complex organization that assignes .it domain names to all the physical
and juridical persons located in EU and SEE countries

e |t is open also to the Vatican State, San Marino Republic and Switzerland

e |International service with a very complex architecture, both at network and
services level

* |t counts more than 3,100,000 domains and, in terms of number of names, it is
the 61 Registry at European level and the 11t at worldwide level

e 1,300+ service contracts with Italian and International ISPs

e Organizational model which foresees a management committee, a steering
committee, R&D, legal, external relations and operational units

* Network, systems, software and tools are run, managed and developed by IIT
people



Main Internet Services and Projects of 11T T .

* Study of the Internet diffusion and Digital Divide in Italy

e Use of the “domain name” endogenous metric, a unigue methodology at a
European level

* Internet diffusion is analysed at a national, macro-area (North, Centre, and
South), regional and provincial level

* DNS anycast cloud

e A DNS anycast cloud is being developed which counts more than 10 nodes
distributed worldwide: Rome, Milan, Frankfurt, Amsterdam, London, Stochkolm,
Toronto, New York, Los Angeles, Hong Kong, Sidney, San Paulo, Tokyo




Main Internet Services and Projects(

e Agrifood, ICT and Tourism observatories
e Real time analysis of the Agrifood, ICT and Tourism Internet diffusion

* “In house” development of a web crawling system and of a semantic engine for
data analysis

e http://www.foodinthenet.it - http://www.ictinthenet.it - http://www.tourisminthenet.it

Yy

. eb site |- |:‘ :‘x Semantic analysis
_— J ',} w —] of contents
Web site Crawling

Web sites classified :
] . I I
Internet diffusion of = according to the = Classification
- -~ |
agri-food sector

the agri-food sector

IMEA \

\ ISMEA>
(ATECO Y

N /(EUROVDC

Geographical
\_ digital divide



http://www.foodinthenet.it
http://www.ictinthenet.it
http://www.tourisminthenet.it

Research Data Alliance

https://www.rd-alliance.org/about-rda

International membership based organization focused on the development of infrastructure and
community activities that reduce barriers to data sharing and exchange, and the acceleration of

data driven innovation worldwide PR
r/ / \_/ \__ /
06,0 08

In the context of RDA-Europe CNR-ISTI hosts the RDA Italian National Node @ . § [ 0, § |

[ i
97 among Working groups & Interest Groups
o & ) ‘ ‘

Priorities:
e Research Infrastructures Coordination oo

—l
* FAIR Data Management -
e Data Management Plan B
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ad 1 1]

Countries Total RDA community members 6,952
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Outside DIITE

® Open Science

CO nt I’I b Ute tO e Agro-climatic and economic modelling,

food security, sustainable growth in the

Ma ny SOCIEta I marine sector, aquaculture planning,

geo-hazards, seismic risk, land-surface

Cha ”enges deformation, hydrometeorology,

ecology, human mobility

CO”a bOrat|On W|th e Earth system science and

environmental technologies

Other CN R * Biomedical Science

¢ Social sciences and humanities, cultural

departments heritage

International |
. ¢ W3C working groups
Worklng groups * INSPIRE Working Groups
e ey . * RDA Working Groups
and initiatives
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PA activities out of the DIITET ‘borders’, inside and outside CNR


Results

PROJECTS

e participation/coordination of 25 ongoing international/national projects

FACILITIES

e more than 20 hw/sw facilities (clusters, servers, portals, platforms, FAIR
enabling services, networking rchitectures and applications, inside and
outside CNR)

UNIQUE NATIONAL FACILITIES

e the .it Registry and the P-SBAS DInSAR Processing Chain (for Civil
Protection)

OPERATIONAL INFRASTRUCTURES

e operation and management of internationally recognized
infrastructures, like D4Science and OpenAIRE




Conclusions

* The e-Infrastructure Project Area works in heterogeneous ICT
research fields and application domains

e General methods and solutions rise from use-cases, to be
abstracted, exported and applied in more extended domain
sectors and contributing to enacting Open Science and Open
Access

e |t results from the effort of 83 researchers and technologists

* |t can offer valuable expertise for

e designing and building Networking, Computation and Data
infrastructure services tailored for public and private bodies,

e as well as serve in consultancy, evaluation and promotion of initiatives
in the field
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