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El Instituto Tecnoldégico de Informatica (ITI)
cuenta con un Plan de Actividades de caréacter
no econémico (PROMECE) que tiene como
objetivo general potenciar las lineas de
investigacién en las que trabaja el Instituto,
enmarcadas dentro del ambito de las
Tecnologias de la Informacion y las
Comunicaciones (TIC).

Este documento describe las acciones de
posicionamiento tecnoldgico e institucional
realizadas en 2016 por el Instituto Tecnolégico
de Informética. Estas acciones han tenido como
finalidad dar a conocer las capacidades y
tecnologias de las lineas de I1+D de ITI en
distintos foros nacionales y europeos, aumentar
la presencia internacional, y facilitar la creacién
de alianzas y proyectos en colaboracion para
abordar los retos presentes y futuros de la
sociedad 'y nuestro tejido  industrial.
Especificamente, ITI ha mantenido y reforzado
su presencia en foros como la BDVA, NESSI,
PLANETIC o INTEROP-VLAB, asi como ha
entrado en otros foros como AIOTI. Se
presentan  también las  contribuciones
realizadas a agendas tecnolégicas de 1+D.

ITI (Instituto Tecnolégico de Informatica) has a
Non-economic Activity Plan (PROMECE) which
general objective is to strengthen the research
lines of the centre within the scope of
Information and Communication Technologies
(ICT). Through PROMECE, several activities
are carried out to transfer the results obtained
in the execution of R+D+I projects to companies
(the industrial sector) and citizens and
institutions (the society).

This document describes the technological and
institutional positioning actions perfomed by ITI
during 2016. These actions aimed to show the
R&D capacities and technologies of ITI in the
different national and European forums, to
increase the international presence, and to
facilitate the creation of alliances and
collaborative projects to address current and
emerging society and industrial challenges.
More specifically, ITI has kept and strengthened
its presence in forums like BDVA, NESSI,
PLANETIC or INTEROP-VLAB, as well as
entering in new forums like AIOTIL. This
document also presents the contributions done
to technological research roadmaps

: Las actividades descritas en este documento se encuadran en el proyecto
PROMECE, que estéa cofinanciado por el Instituto Valenciano de Competitividad Empresarial
(IVACE) y por la Unién Europea a través del Fondo Europeo de Desarrollo Regional (FEDER),
dentro del programa de Ayudas dirigidas a Institutos Tecnoldgicos de la Red IVACE, con n°

expediente IMAMCN/2016/1
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Este documento esta bajo una Licencia Creative Commons Atribucién-NoComercial-
SinDerivar 4.0 Internacional. Se permite libremente copiar, distribuir y comunicar
publicamente esta obra siempre y cuando se reconozca la autoria y no se use para

fines comerciales. No se puede alterar, transformar o generar una obra derivada a partir de esta obra.
Los derechos de autor de todas las marcas, nombres comerciales, marcas registradas, logos e

imagenes pertenecen a sus respectivos propietarios.
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1. Introduccidn

Este documento describe las acciones de posicionamiento tecnoldgico e institucional
realizadas en 2016 por el Instituto Tecnoldgico de Informética. Estas acciones han tenido
como finalidad la promocién de la cartera de conocimientos, capacidades, resultados y
servicios de I+D de ITI en distintos foros nacionales y europeos, para el desarrollo de
proyectos de |+D+i transferibles a la sociedad y el tejido industrial.

Durante 2016, ITI ha mantenido y reforzado su presencia en las plataformas tecnolégicas
nacionales y europeas, como es el caso de la BDVA, NESSI, ARTEMIS, INTEROP-VLAB y
PLANETIC. Ademas, destaca la entrada en otras plataformas europeas como AIOTI, la
alianza en IoT, lo que le permitir4 acceder a otras oportunidades de colaboracion de 1+D. En
el marco de estas plataformas, ITI ha contribuido a la elaboracion de agendas |+D
tecnoldgicas, aportando el conocimiento experto de sus areas de competencia.

Por otro lado, en el ambito institucional, 1Tl ha continuado colaborando con entidades
regionales, nacionales y europeas en lo que respecta a acciones relacionadas con la
participacion en programas de |+D+i, la difusion de los mismos, y en aportar feedback para la
elaboracion de nuevos programas encaminados a mejorar la competitividad empresarial y
nacional.

2. Acciones de posicionamiento tecnolégico

Durante 2016, ITI ha mantenido (y reforzado en algunos casos) su presencia en los
principales foros de discusion a nivel nacional e internacional sobre las estrategias de
investigacion y politicas a largo plazo en torno a las Tecnologias de la Informacion y las
Comunicaciones. En estos foros se da la oportunidad de dar visibilidad a las tecnologias del
ITI, siendo el principal foro las plataformas tecnolégicas, las JT1y las PPP.

ITI ha mantenido y mejorado su actividad en las plataformas tecnol6gicas nacionales y
europeas, asumiendo mayor responsabilidad tecnoldgica en las mismas. En las siguientes
secciones se describe el rol y participacién de ITI en los foros tecnolégicos nacionales y
europeos.
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2.1 Posicionamiento en foros tecnoldgicos nacionales

Tabla 1. Participacién ITI en plataformas tecnoldgicas nacionales durante 2016

Foro

Descripcién

Rol ITlI en 2016

http://www.planetic.es/

Plataforma Tecnoldgica
Espafiola para la adopcion y
difusién de las tecnologias
electroénicas, de la
informacién y la
comunicacion. Nace como
la fusion de las plataformas

planetic

INES, PROMETEO vy
GENESIS
http://www.logistop.org
Plataforma Tecnoldgica

logistopm» ~ .
g "5 Espafiola en el area de la

Logistica Integral

- Plataforma Tecnoldgica
PTFE “ Ferroviaria Espafiola
http://www.enertic.org
Plataforma Tecnoldgica de
TIC para la mejora de la
eficiencia energética

enerTIC

http://www.manufacturing-
ket.com/manu-ket

e
(2
MANU-KET

ITI es miembro del comité de direccion y
ha participado en los grupos de trabajo de
Software 'y Servicios, y Sistemas
Embebidos. Es promotor de la iniciativa
inter-plataformas sobre Big Data y ha
participado  activamente la  misma,
promovida por MINECO y que se propone
desarrollar un Position paper sobre los
intereses espafioles en Big Data.

ITI se mantiene como miembro de la
plataforma recibiendo la informacion
relacionada con iniciativas europeas.

El ITI es miembro de la misma y se
mantiene activo en cuanto a la informacion
relacionada con la JTI Shift2rail.

ITI es entidad colaboradora y ha participado
en el grupo de trabajo y de innovacion y
en las distintas actividades, como en la
validaciéon de las candidaturas de los
enerTIC awards.

ITI ha participado como miembro en la
plataforma y se ha mantenido al tanto de
las actividades programadas por la misma.

2.2 Posicionamiento en foros tecnolégicos europeos

Tabla 2. Participacién ITI en plataformas tecnoldégicas europeas durante 2016

Foro Descripcion

Networked European Software and Services

Initiative: tiene por objetivo proveer una

.- vision unificada de la investigacion europea

/E S'Si/ relacionada con la arquitectura de sistemas
—— e infraestructuras software, y definir las
tecnologias, estrategias y politicas que
fomentaran soluciones industriales

Rol ITI en 2016

El ITI es actualmente
partner, miembro del
Steering Committee y
del Board. ITlI ha
participado activamente
en las distintas
reuniones, asambleas
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Foro Descripcion Rol ITI en 2016
novedosas y aplicaciones sociales que vy actividades
incrementaran la seguridad y el bienestar de relacionadas con la
los ciudadanos (www.nessi-europe.com ). plataforma

Networked and Electronic Media. Tiene por
objetivo facilitar a todos los ciudadanos y
empresas europeas el acceso a los
servicios y aplicaciones audiovisuales y
multimedia de banda ancha, teniendo en
cuenta la diversidad cultural europea asi
como permitir a la industria europea dominar
e forepesn e las tecnologias necesarias en el entorno
audiovisual, Internet, etc., y desarrollar un
consenso sobre los estandares necesarios,
promover la cooperacion internacional, y
apoyar el proceso regulatorio (www.nem-
initiative.orq ).
Embedded Computing Systems. Tiene por
objetivo la definicién de una visiébn comun y
upa Agepda Estratf’:gicg para implerpgntar 26y 27 de enero de 2016,
dicha visién, lo que implicara el beneficio de Estrasburgo.
los sectores industriales que trabajan con . Artemis Technology
VECSEL ) tecnologias de sistemas embebidos y a 18 conference. Madrid, 4 de
economia y sociedad europea en general octubre de 2016
(http://www.artemis-ia.eu)
El ITI es miembro de la plataforma y de

ITI es miembro de la
plataforma y se
mantiene informado de
las iniciativas que se
llevan a cabo desde la
misma

ITI ha participado en:
- ECSEL Brokerage Event

) Mobile and Wireless varios grupos de trabajo, manteniéndose al
NeTworld Communications tanto de las iniciativas que se ponen en

marcha desde la misma
ITI ha participado en las reuniones de la red
y a la asamblea general celebrada en
Bruselas el 7 de junio de 2016. ITI es
responsable de la Task Force de
Interoperability for Big Data y participa
activamente en el grupo de trabajo TG11y
TG13
ITl es socio fundador de esta asociacion y
miembro del Board of Directors de la
Big Data Value misma. Es lider del Task Force de
\l- BDV ©'" Association y PPP Communication and Awareness y como
(www.bigdatavalue.eu ) tal participa en todas las reuniones de
Activity Group celebradas por audio
conferencia y presencialmente. También

Red de laboratorios de
Interoperabilidad
(http://www.interop-
vlab.eu/), de la que el ITI
es miembro a través de
INTERVAL

InterOP.
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Foro Descripcion Rol ITI en 2016

participa en las reuniones del Board of
Directors y Asambleas generales
Alliance for Internet of
Things Innovation
(www.aioti.eu/), creada

En 2016 ITI pasa a ser socio de esta

alianza para la innovacion en la Internet de

. las Cosas, donde se estan definiendo
& en 2015 por iniciativa de . .

. AlOTl "y recomendaciones y arquitecturas de

N la Comision Europea, y . :
CUVO obietivo es trabaiar referencia a seguir por los proyectos de
y ) ) H2020 relacionados con loT. ITI participa

de cerca con los actores i
B en los grupos de trabajo WG3, WG9, WG10
mas relevantes en loT.

EU-Brasil Cloud Forum

es un proyecto CSA de

la Comision Europea A finales de 2016 ITI ha entrado a participar

cuya finalidad es facilitar en el grupo de trabajo de definicion de
UB[&SHHUU[IFURUM los dié!cggos y la .escen.ario.s, futuros 'y desafl'os. de
Sasmsieisin - cooperacion investigacion para Europa y Brasil. La

transatlantica entre la participacion por parte ITI ha sido baja

UE y Brasil en areas durante 2016.

relacionadas con Cloud

Computing.

Proyecto CSA de la

Comisién cuyo objetivo -
y ) Durante 2016, ITI ha participado en las
es desarrollar una

. reuniones de trabajo y webinars, asi
- agenda estratégica para ., o
< como en la elaboracién de contribuciones

la colaboracion trans- o L.
- : para la definicion de la agenda estratégica.
atlantica en Modelling &

Simulation for CPS

TAM

(Va)

2.3 Contribuciones a agendas tecnolégicas I1+D

En el marco de actividades iniciadas/desarrolladas en los foros tecnoldgicos anteriores, ITI
ha contribuido a la elaboracién de whitepapers y hojas de ruta (roadmaps) tecnoldgicas,
describiendo el estado actual de la técnica y lineas futuras de actuacion teniendo en cuenta
el impacto en la sociedad y la industria.

A continuacion se enumeran las principales contribuciones realizadas durante 2016,
indicando para cada una de ellas el foro donde se ha contribuido y la participacién de ITI. El
detalle de dichas contribuciones se presenta en las siguientes subsecciones.
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Tabla 3. Listado contribuciones a agendas tecnoldgicas realizadas por ITI durante 2016

Foro Contribucion

Whitepaper in Big
Data Technologies in

Rol ITI

ITI ha contribuido significativamente en la elaboracion
del whitepaper, participando en distintas secciones. ITI
ha identificado aquellas areas del sector Salud en las

Healthcare . L .
BDVA (20/04/2016 gue las lineas de investigacion ITI podrian aportar para
avanzar el estado de la técnica. Principalmente,
21/12/2016). - e .
. . . técnicas de reconocimiento de patrones multi-modal y
Disponible online . Lo
aprendizaje automatico.
ITI ha sido el organizador del evento anual de la BDVA,
: . gue en 2016 se ha celebrado en Valencia, contando
Valencia Summit . . .
con la asistencia de mas de 300 representantes de
Handbook - . . :
BDVA (30/11/2016- distintas organizaciones tanto publicas como privadas.
Esto ha permitido a ITI posicionarse en el ambito
02/12/2016) .
europeo, pero también dar a conocer y reforzar las
capacidades de las entidades valencianas.
ITI contributions to - : e S
. ITI ha contribuido a la identificacion y definicion de
EFFRA Consultation lineas futuras de 1+D para apoyar el desarrollo de las
NESSI/ | for the FoF 2018-19- | para apoy
EFFRA | 20 Industrias del Futuro. Especificamente, ITI ha aportado
(06/04/2016 contribuciones en 7 lineas futuras de trabajo, como se
desglosa en el apartado 2.3.3.
04/05/2016) g P
NESSI
recommendations for | ITl ha participado en los foros de discusion internos de
NESSI | ICT WP 2018-19-20 NESSI de cara a la elaboracion de las
(10/01/2016- recomendaciones en ICT para el WP 2018-19-20
19/02/2016)
D3.1 Analysis and
Identification of the En el ultimo trimestre de 2016 ITI ha iniciado la
EU- gaps and research L o e
. " participacién en el foro de colaboracién transatlantica
Brasil opportunities related . . .
. EU-Brasil centrado en desafios Cloud Computing. ITI
Cloud to cloud computing, .
. . . ha aportado contribuciones en las encuestas
Forum | including security desarrolladas en el seno del grupo de trabajo
(01/10/2016- grip 10
18/10/2016)
ITI tributi n I . -
conirbu |onsp ITI ha contribuido activamente en la consulta publica
the EC Consultation . o .
on Cloud Computin realizada por la Comisién Europea sobre desafios
EC P g futuros de I+D en Cloud Computing: se elaboré una

challenges for WP
2018-19-20 (5/10/2016-
26/10/2016)

lista de topics I1+D a largo plazo y se asistio al workshop
realizado en Bruselas. Los topics reflejados han sido

! http://www.bdva.eu/sites/default/files/Big%20Data%20Technologies%20in%20Healthcare.pdf
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Foro Contribucion Rol ITI

incluidos en el informe generado tras la consulta (ver
seccion 2.3.4)

En el seno de NESSI, ITI ha contribuido a la

NESSI contributions ., . . L
elaboracion de topics de 1+D futuros para investigacion

on Cloud Work

NESSI e B en Cloud, principalmente relacionados con SLAs y la
automatizaciéon de los mecanismos de monitorizacién
(18/10/2016)
y control.
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Big Data Technologies in
Healthcare

Needs, opportunities and challenges

'- m°< Bl DATA WALUE

\ ASSOCIATION

TF7 Healthcare subgroup

12/z1 2008
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Introduction: Healthcare Opportunities

The heakhcare sector arantly sccounts for E5% of the total European workforce and for 10% of the
EUFs GOP. However, public expenditure on healthoare and long-term care is expected to increase by
one third by 2060°. This is primarily due w & rapicly aging population, rising prevalance of chronic
disenses and costly Sevelopments in medical bechnology. The relstively lune chare of public healthcare
spending in totsl gowernment xpenditure, combined with the reed to consolicats government budget
balances across the EU, underscore the need to improve the sustsinsbility of current heaith system
mipgels. Evidencs sugmests that by improving the productivity of the health care system, pubdlic
spending savings would be lsrge, spproaching 2% of GDP on aversgs in the DEOD" which would be
aguivalent to £330 billizn in Eurcpe based on GOF figures for 2044°,

Big D=in technologies howe alresdy made some impact in fields relabed to heafthoare: medical
dizgreosis from imaging data in medicine, quantifying litestyle data in the fitness industry, to mention
o few. Mevartheless, fior several ressons that will Be disoussed in the resort, the hasithosre has basn
Isgging in taking wp Big Dets approaches, which is & pamdoxical situation, since it was alresdy
estimated oy the Poneman Instibute in 2042 that 30% of all the siectronic data storsge in the worlkd
WS cCoupied Dy the heakhoare incustry®. It is evicent that within exsting mouncs of big oats there is
hidden knowledge that cowld chanpe the ife of 8 prtient or, at s very large axtent, changs the workd
itse¥. Extracting this knowledge is the fastest, least costly and most effective path to improving
peoples” health®.

Big D=tn technodogies will definitzly open new opportunities and enable breakthroughs related to,
amiong the others healthcare dets analtics’ addressing different parspectives: (i) desoriptive to
arswer what happenad, [ii] diagnostic to snower the resson why it hapoersd, (iii] predictive to
understand what will happen and |iv) prescriptive to detect bow we n make it happen (Figure 1).

It i Ut Of amy coult that the potentis| impact Big Data technodogy can bring on tachnoiogy, Econamic
and socety is relevant, boosting innovations in organizations and lesding to the improvement of
beusiress models. This peper will demonstrate that Big Dats Techinologies have the potential to unlock
wast productivity bottlenecks and radically improve the guality snd accessibility of the healthcsre
System ang cisouss steps that need to be taken towarcs this goal.

* Hesth and Hesith Sysbame:

hizpsfer suropa. eufmurnpe G20 pdT themes/00_health_ and henfth syshemspdf? smoog =
iHVqq23HLDA WO DR

? Investingin Eﬂrﬂuu._.__.ﬂunﬁanui——nnﬂqﬂﬂum{._.&ﬂ__g -!E:mlE —ﬁa..sa_un.

* Heslth care sysheme: Gatting more valus for monsy: oo e 50 o

* Hemmin 2t GAnce 1047, DECD ndicebors: s e uﬂE.iHﬂ.....o..ﬂ..Sﬂu:.ﬂ.E._._...m_ﬂun?

hezitn st t-a-panos- 2048 fsummery/ engish_47S04364-en; semsionid=n oG eSktnkgh - oeod- 03

¥ Hastcane Doests Growth: An Exponential Frobier: hittp:fwwiw. nastsch comy'slog hesithcars-cats-growthe
an-ssponentiak-prosiem

* Big Cwtn in Heaithcare:

hiaps/wemw. hesthpariizment s/ doouments/ 100340/ EHF_nepers_ EHS0ATANHEALTHCARE oot Sc3ta3zs-
BEFD-E7bS-bAES-0d et el

¥ ko e artner. comyit-gloszany o recicive-sralytics

3
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Conclusions and Recommendations

This whibe paper shows that there is & lot of potentialin defivering more targeted, wide-reaching, and
cast-=ffident healthcans by exploiting curr=nt big data trends and technelogies. However, it has also
bexn shown that the healthcare domain has some very spedfic characteristics and challenges that
regquire & tangated ffort snd resesrch in order to reslize the full potentisk

*  Big data socess, svailabiity and quality: thers is & huge amount of existing cata distibuted in
several repositories and new dats menerated daily by billions of conrected devices or self-
genersted by pecple. It is then necessary to find meore appropriste ond effective ways to
leverage these data in line with privacy and ethical principles, to acosss them, to understand
fthe purposes for their adoption ang their quality in oroer to improve and optimise care
processes, diseases diagrasis, personslized care and in ganers| the healthoare system.

s Patiznts and hesithcsre professionals profiting from big dats: there i & nesd to develop
mpproaches that allow for kumans and machines to cooperats mare clasely on exploiting big
data for & better health. This indudes puaramtees on the tnstworthiness of information, &
focus om zenerating actioranle advice, and improsing the intersctivity and understandability
of big dats processing and ansiytics. The requirements of differant target proups - resssnchers,
doctors and care-givers, or patients and general populstion — msy require different foous.

*  Multi-mpcal data anslytics: there is 8 nesd for technologies, which can hancie, analyss and
enpdoit the set of wery diverss, interlinked and comolex dats that aresdy suists in the
heslthcars universe to improve hasithcsre guality snd decrease hesithcsrs costs.

»  Healthcare inowiedge: next to the big and heterogencows healthcare datn sets, there &
already & biz amount of medical and hesrhore nowkedge. This Enowlegge exists in books
and research papers, but also in the heads of healthcare professionals. In fisids such as
apidemioiogy or wearsdle sensors, also complatsly cifferent knowledge on the resl worid,
arganisations and how peopl: live their iives is very valuable to understand patients and the
healthcare system in general. Mew opproaches are needed that bring together big data and
Ekmowledze, such that inowledzs can be used to make better semse of dets, snd dats csn be
used to penerete more nowhdge.

= [Ethics and privacy in @ big daka world: further practical spprosches are needed to sdequately
balanos the berefit and thrests of more and more detailed and sensitine data being available.
With the respect to an inceasing amount of complexity ang sutomation in cinical st
processing snd dacision support, snd in partiosisr in the light of the move towards personsl
heslith assstant on smartphones, 8 tangeted foous on the ethical probizms connectzd with
these new technologies seems advisable.
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INSTITUTO TECNOLOGICO
DE INFORMATICA

ITI

[Tl contributions to Highiight Comments
“EFFRA Consultation for the FoF 18-19-20 work programme” w_\nbﬂﬁnwn%wﬂ 90

Resource usage optimization is a trending matter nowadays. All the industries
are concerned in optimizing (i.e. minimizing) resource usage, so as to: increase
factory production, minimize productive time waste, minimize enargy usage, etc.
In this context, it is obvious that resource management play a determinant role
in manufacturing and, because of that, defining a goed policy about resource

ITI contributions to EFFRA Consultation for the FoF 2018-19-20 (Abril 2016)

Summary: This decument contains ITI contributions to EFFRA  public

consultation concerning the ‘Factories of the Future’ work Comments on usage/necessity is relevant
Nama_.:m.._awcwcum.p.u.mo. covering the three last calls under scope The design of efficient production processes should address not only
orizon .

minimization of waste or energy, but also the optimization of the use of existing
resources for sustainability, taking into account the heterogeneous nature of
manufacturing resources present in any productive organization {raw materials,

COMPETITIVIDAD EMPRESARIAL

/IACE
INSTITUTO VALENCIANO DE

heterogeneous objectives and heterogeneous resource types. This,
aiming to stabilize resource usage, reduce unproductive time, and
maximize other resources utilization.

Contents human resources, equipment and machinery, etc.)
Current headline description does not consider multi-objective optimization
technologies as enablers to achieve the goal of maximum resource efficiency. In
\ 4 Material and resource efficiency in manufacturing...... 2 addition, current multi-objective optimization approaches only cover the
omm . optimization of resources with similar characteristics, which is unrealistic when
7 Zero-defect manufacturing ... 3 ng to optimize manufacturing processes with different resources involved
12 Reconfigurable cells, self-reconfigurable cells through smart sensors/device et (materials, human resources, equipment and machinery). For instance, the
optimization of human resources involves the stabilization of use in time, that is,
b—<T 13 Distributed Intelligence Architecture and Systems on the Factory Floor... SRR use the same amount of human resources most of the time while minimizing
A_I N 15 On-site manufacturing techneologi JERU Comments on unproductive time.
M Inu 17 Multiple Source {Big) Data Mining and Real Time Analysi: BRSO : 1 “M__HMHMQ or Technologies dealing with resource utilization with dissimilar characteristics
[= 4 = 22 Manufacturing as a Service (Maa5) — Servitisation of autonomous and reconfigurable production technalogies should be addressed to define ovn_B_mmﬂ,os models with a_ﬂmqm_..ﬁ resouree
i types, different treatments, and then different (often opposite) objective
= — ! functions.
L <T Other comments 10 Be FeflRcten .o e e 10 ¢ Multi-objective optimization algorithms and frameworks dealing with
O
) \

This headline should address projects capable of reaching actual productive
organizations, involving innovation activities (TRL 5-6 and above)

Indication of type
- 70
of action
Comments on The expected impact should be not only economic but also social. Including a

expected impact stability in human resource usage will impulse more stable jobs

UNION EUROPEA
e

Fondo Eur

Dirsamalic

This document is proprigtary and confidential. No part of this document may be disclosed in any manner
to a third party without the prior written consent of IT!

Line manera de hacer Europa
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Zero-defect manufacturing

Highlight Comments

Rate importance 100

(Value from 0-100)
currant scope is mixing zere-defect manufacturing (which focus on the quality of
parts/products) and predictive/preventive maintenance (which focus on the
machinery/equipment to work properly). Both are related to each other, since
the end product is affected, but should be addressed in different headlines.

Comments on In addition, concerning zero-defect manufacturing, current scope description

scope does not consider the importance of advanced inspaction systems to identify

defects and deviations at part/machine/process levels. Challenges related to
advanced inspection systems are:
+ Enable whole geometry inspection of objects without direct contact
* Inspection systems providing not only defect alerts but also other useful
information of parts as their 3D geometry and texture surface.

Comments on

+ Industrial inspection taking advantages of recent advances in multi-view
3D reconstruction.
* High scalability of inspection systems providing high productivity with

addressed or f 3D capture devi
e only one 3D capture device.
technolegies
= Type of action should include validation activities, with TRLs from 7 and above,
to enable equipment assessment and awareness making.
Indication of type
- a0
of action

Comments on
expected impact

* New 3D industrial inspection will open the opportunity to automate
quality inspection activities currently carried out by human operators in
some specific tasks that show a big difficulty to be inspected with
traditional 2D technologies.

* Automatic classification of complex 3D objects (e.g. screws, nuts,
washers, springs, ...}

This document is proprigtary and confidentiol. N0 part of this document may be disclosed in any manner

to a third party without the prior written consent of 1T/

ITI

INSTITUTO TECNOLOGICO
DE INFORMATICA

12 Reconfigurable cells, self-reconfigurable cells through smart

sensors/devices

Rate importance
(Value from 0-100)

Comments

90

Comments on
scope

Given the challenges described in current scope description, architecture and
communication issues must be also considered, as potential enablers of the
proposed challenges:

* Robust and versatile industrial architectures based on loT to support
dynamism and plug&play devices and cells. Semantic interaction,
recognition of units and extensive M2M interaction to minimize the
human interaction.

* Self-configurable and self-maintained robust wireless communications
for tools and equipment.

Comments on

Some new interesting enablers:

* More robust and dependable wireless communication technologies to
enable mobile sensing and actuation for reconfigurable cells, CPS, smart-
tools, mobile screens, shop-floor vehicles, etc. Industrial wireless
communications focused on QoS improvements. Interfaces between
wireless and wired world for deterministic communications.

» Technologies and protocols to minimize the user interaction in wireless
networks (self-configuration, self-management, self-healing...).

addressed or ) )

deployed . Uwcm_auam:ﬁ of smart mm_._mo._.w___.m ctuators, .s.:_n: can be integrated

technologies directly in the _"..,m:.n _oﬁm_.nj._ﬁmn.gqm by using a high level language and a

M2M communication paradigm.

Type of action could include both research activities as well as innovation
activities: research activities are needed to address current open issues
regarding wireless communication protocols, while innovation activities would
address integration and testing of current state-of-the-art communication
technologies.

Indication of type s0

of action
Development and integration of advanced industrial architectures and

T communications would have the following additional expected impacts:

N * Reduce the quantity of cable in the manufacturing cells, which would
expected impact

reduce weight, ease the maintenance tasks, and reduce the costs and
deployment time.

This document is proprietary and confidential. No part of this document may be disclosed in any manner

to a third sartv without the orior written consent of ITi

16/ 23

ional

E Instituc

dgico

iento Tecnol6

IClonamien

E3.2 - Informe De Pos



INSTITUTO TECNOLOGICO
DE INFORMATICA

ITI

INSTITUTO VALENCIANO DE
COMPETITIVIDAD EMPRESARIAL

GENERALITAT
 VALENCIANA

=

)

Line manera de hacer Europa

UNION EUROPEA

ITI

INSTITUTO TECNOLOGICOH
DE INFORMATICA

13  Distributed Intelligence Architecture and Systems on the Factory Floor

Rate importance
(Value from 0-100)

Comments

90

Comments on
scope

This could be added regarding the enabling architecture:
® Use of advanced architectures to enable real-time communication
betwesn machines, process sensing and management, leading to real-
time decision-making.
® Use of semantics and application layers to enable fast and enriched
M2M interaction.

Comments on

It would be interesting to add this one:
e Development of robust wireless sensor networks technologies to enable
a reliable real-time communication with sensor and actuatorsin this
distributed architecture
And to extend the scope of this existing enabler:
e Third bullet (“New definition of industry floor IT Structure and protocols
for automated control and supervision fed with sensor data”) should be

“MM“MHMQ or focused on Industrial loT architectures (robust seamless communications
technologies based on IP networks, everything connected to everything, dependable
wireless communications and semantic interaction between actors).

Type of action could include both research activities as well as innovation
activities: research activities are needed to address current open issues
regarding wireless communication protocols, while innovation activities would
address integration and testing of current state-of-the-art technologies.

Indication of type 50

of action

Comments on
expected impact

e In“Better resource management” we could add a faster action with real-
time decision making, a most precise actuation based on the higher
quantity of information the system can use and process for its decision.

® This could also enable a better quality management, with a better
detection of problems and defi s, a faster actuationin case of
problems in the line (i.e. damaged tools), etc.

This document is propristary and confidential. No part of this document may be disclosed in any manner

to 0 third party without the prior written consent of ITi

ITI
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15  On-site manufacturing technologies

Rate importance
(Value from 0-100)

20

scape

Comments on

Well raised scope. Perhaps it could be interesting to add a new reason/target in

the first bullet point: this also facilitates the manufacturing of small customized

lots, as some elements from the production line may be moved closer to the final
location, matching with its normative, habits, preferences or fashions; while the

main/gross of the product is manufactured in a commen main factory.

addressed or
deployed
technologies

New relevant enablers to be added:
* Industrial 10T architectures: loT enables the communication between
the elements in the partable manufactu
or other sites, point to point, and with management software,

visualization tools, employees, products, clients... These architectures are

a key enabler for Industry 4.0 and surpasses the existing industrial

networks (operation technologies) offering greater connectivity, quality

of service and a new range of services.
+  Plug&Play Wireless Sensor Networks: in flexible and portable solutions,

the WSN technologies become a potential partner to enable a powerful
and versatile solution with a low cost. These solutions are currently hard

to configure and set up, so its use for a portable plant could be reject,
losing all this potential. With a further research to enable plug&play
solutions, improving the communication protocols, the logics in each
node and the user tools, this will become a reality.

+ Fast Deployment Wireless Sensor Networks: the deployment and
commissioning of a WSN is complicated and time consuming, and need

the presence of skilled communication engineers. A technology to enable
Comments on the fast deployment of these networks, reducing time and skills, will

enable these solutions for portable environments, getting a higher
density of sensed points at a low cost.
+ Robust and co-existent wireless communication technologies: a portabl

plant could be inserted in different kinds of environment, which include

harsh wireless communication areas, presence of other wireless device
and even spectrum saturation. This portable plant should consider this,
developing communication technologies to enable robust wireless
communications and intrinsic support for the co-existence.

+ Cloud platform enabling the coordination among the differant

mobile/portable manufacturing plants (or to the central plant), capable of

elastically adapt service offerings to the demand and address the
particular neads of flexible manufacturing.
And would extend the scope of some existing enablers:

* ‘Interoperability” should include systems interopera
information exchange between different devices, sites or management
software. It should include existing standards and
interoperability between industrial components.

* Not just "easy-access user interface”, but also user friendly and more
natural ways to interact with
older and no tech-friendly users, to disabled, allowing the social
integration of the potential working population.

g plant with the mother plant

ty, to enable the

tiatives to enable the

t should support any kind of user, from

e

5

This document is proprietary and confidentiol. No part of this document may be disclased in any manner
to a third party without the prior written consent of ITi
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ez Advisors SLA-driven Self-Management of Cloud
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EZ Services
EE il
- =0 Digital Assembly 2017 Cost-effectively designing, setting up, and managing a software-based service mA_..:q_______rﬂ_n_..h_.mEEE

in @ manner that meets the expectations of its users when the user population

Past Events . - N .
and their activity varies with time is one of the biggest challenges that Cloud
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2.3.4

Funding Opportunities Computing industry faces today.
Newslotters Whereas 1aaS services are the enablers of the Cloud Computing approach, ITl contributions on
they are too low level, and we need a higher level platform automatically =
Consultations managing the life-cycle of the services deployed on top of it. n_OCO_ no—._i_ﬁ_c._.:._n ﬁ—.d_ﬂ___mjﬂ €35 mﬁvq ._-__.____T
- Blog Some of the challenges such managing platform must address are: M.U ._ m|MDND
=T
E = . . - SLA specification. That is, a formalization of what user expectations actually
= Discussions ' . e | £ i
W m are, and also, what the expectations of the service are with respect to its SLA n:_r._mﬂ mm. ._.._._mq.m.m_m_.zm%n o ﬁ_.o_Ln Services .

C == users. Current state of the art is dismal, despite the abundance of studies and Cost=Mectmely desigming, Setting up, and managing 3 softwars-besed sernice in @ manner that
= resources already invested in this subject. They are either too abstract to be meets the expectations of itz users when the user population and their sctivity varies with ime
= = really useful to actual users, or too simple to capture the complexities of such iz ene of the Diggest challenges that Cloud CampLaing industry faces today.

/ w m contracts. Wherens laa5 services are the ensblers of the Clowd Computing aparoach, they are o low leval,
_ = - - - - .

\ mm - SLA-based optimization and elasticity. Given an SLA for a service, its “H_._lhnﬂ_”uuu Mﬂﬂu”_“nh‘_._ﬁnzw__”_n_EE,.:“””a._.H._.:-.,sm_u-“mnﬂuﬂns_.zq_n“nu_wuﬂh___nanﬂsun,

0 =] configuration must be adapted at every point in time to the request profile it e e |

must confront. This adaptation must be automatic in order to properly track
changes in the load, its goal being to optimize some measure of economic
performance derived from such an SLA by adding/removing resources from the
various instances of the service's components.

- Reconfigurable architectural approaches. In order to add/remove resources
from a service, the service's structure must be amenable to it. Likewise, 2
service being a distributed system, it should be prepared to deal with failures
and software changes in its components. The architecture of the service must
enable properly reacting to such changes. Research in proper structuring of
services as well as on programming paradigms and runtime support conducing
to a proper flexible structure must be further advanced.

- SLA calculus. A service will be compased of a multitude of components forming
microservices when instantiated. Each component will exhibit its own QoS
characteristics such that a proper calculus should be able to derive a global
service SLA from the composition of the microservices SLAs. In addition, a
service will likely depend on other services. The SLA from those services wil
need to be taken into account to compute the SLA of the dependent service.

Whereas some work has been carried out on each one of the points above, we
believe that the proper way to actually advance in the goal of creating really
SLA-driven elastic services is to consider how to provide platforms to manage
them.

Links and Documents

« J- ITI contributions to Cloud Consultation - PDF format (308 KB)

Submitted by: Cristobal COSTA-SORIA (ITI - Instituto Tecnologico de
Informatica, Strategic and Competitive Intelligence Area, Spain)

- SLA specificotion. That is, & formalizstion of whet user sxpectations actually are, and
miso, what the B.Tnnnmu.m of the senyics ars with respect to its wsErs. Current state of
the art &5 dismal, nﬂn...n ‘the abundance of studies and resources already inwested i
Euuzu__..oﬂ. ._.—_n.__u_.ﬁnw:.nq too anstract to be really useful to actusl users, artoo simale
o caphare the complexities of such contracts.

- 5LA-based optimization ond eimsticity. Given an 5LA for o service, its configuration must
De adepked at ewery point in ime to the request profile it must confront. This sdaptation
must be sutomatic in crder to properiy track changes in the load, its gosl _un_.qd ta
optimize some measure of economic performance derived from such an SLA by
wun_a\_sn:_.u:.-_m resguroes from the variows instances of the s=nace's components.

- Reconfigurobie orchitecturol approcchies. In order to add/remove resources from a
service, the service's structure must be amenadle %o it. Likewise, & service being &
distriouted system, it should b= prepared to deal with failres and software changes in
its components. The architecture of the servics must enable property rescting to such
changes. R=sesrch in proper structuring of services &5 well 25 on programming
paradigms and runtime support conducing to a proper flexiole structure must be further
advanced.

- 5LA cofowius. A service will b2 compored of 8 multitude of components forming
microservices when instamtisted. Esch Component will exhibit its own 0o5
characteristics such that & promer calouius should be a0le to cerive 2 global service 51L&
from the composition of the microsenvices SLAS. In sddition, & service will liksly cepend
on other serdces. The 5LA from those services will nesd to be taken into sccount o
compute the 5LA of the dependent sarvice.

Whereas some work has been carrizd out on each one of the points above, we Delisve thet the
proper way to actually advence in the goal of creating really SLA-drven elastic services is to
consider how to provice platforms to manage them.
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2.9 Cloud infrastructure, middleware and software-defined data-
centres

Further research is needed on cloud middleware and frameworks to scale applications and
underlying resources in a robust, reliable and consistent way, with management APIs, design
patterns, and automation to optimise resources for performance reasons as well as to reduce
energy usage and ecological impact [31]. A key challenge is to develop a framework for
elasticity & la carte to support any scaling technigues and optimisation policies and
autematically and dynamically select the right elasticity strategy to match varying demand [33]
[39].

laas services are low level enablers of cloud computing and further research is needed on
higher level platforms that automatically managing the life-cycle of the services deployed on
top of them [43], integrating serverless models for the execution of microservices and
application components directly without installation of a complete system stack [37]. More
development is needed on Paa$ and $aaS$ levels including components to manage re;
and reliability [5] [33] [49]. Further challenges are raised by developments towards Business
Process as a Service (BPaaS) to abstract from pure technical aspects of cloud resources up to
business and domain-specific concerns in order to describe and distinguish cloud offerings on
domain-specific business grounds, moving frem a bottom-up point of view to a business process
top-down point of view [4].

Further work on middleware is required to enable automatic and transparent combinations of
hardware and software resources according to the needs of applications, with resource
provisioning, runtime migration, and recovery from minute-te- minute failures being managed
automatically by autonomous data-driven components. The application should be able to form
automatic and fleeting associations of hardware and software resources across multiple
locations and cloud providers. Application developers will no longer need to worry about
provisioning servers, storage, or communication resources as the provisioning process w
happen automatically [30].

New approaches are needed for the unified management of virtualised and non-virtualised
resources at the infrastructure and resource layer. This will allow for example the seamless
integration of accelerators, smart network cards, FPGA, SDR or SoC devices as well as integrate
non-virtualised security components [32]. A combined and coordinated approach to elasticity
between VMs and containers is needed to overcome problems when resizing container
resources that are limited by the resources of the virtual machine [33]. New cloud resources are
expected to emerge, such as supercomputing on demand and high-performance storage [30].

Research should be carried out to identify new cloud models to support machine-to-machine
communication [54] and further work is needed on the integration of cloud computing model
with machine-to-machine computing, solving the challenges of separate technology stacks and
dealing with ited memory, storage, computation capacity of edge devices; moving towards
highly automated data centres to support a massively federated, scalable software architecture
with orchestration through network awareness [30].

Report on the public consultation on cloud computing research challenges for WP 2018-2020

Further research is needed on architectural patterns for building software applications running
on highly distributed and heterogeneous cloud infrastructures taking advantage of
containerisation, micre-services, cloud-native patterns and serverless computing [14].

More focus is needed on the differences between architectural design in on-premises and in-
cloud environments. Assumptions on the locality of processing and mirroring for high
availability are not valid in the cloud and cloud instances can vanish at any time: the ability to
manage and recover from failures must be built into the logic of the solution. More work is

needed on application composability [39] that moves away from monolithic software systems
towards the orchestration of interacting software components and agents in the cloud [35].
Methods are needed for creating, understanding and validating software executing as swarms
of communicating computational units where the behaviour of 2 swarm program emerges from
the total behaviour of its components [36]. Reconfigurable architectural approaches are needed
to deal with failures and software changes and research is needed into the structuring of
services, programming paradigms and runtime approaches for adding and removing resources
from a service at runtime [43].

Cloud computing requires the composition of multiple complex layers and components from
multiple vendors. Each layer (compute, storage, orchestration, workflow, messaging, database,
SDN, etc.) is itself a complex stack of software, operating system, virtual and physical hardware.
The interaction of these layers may introduce bugs, errors and undesirable behaviours in a non-
deterministic manner and new approaches are required for debugging and profiling of
complex cloud systems using mathematical approaches te handling complex and non-
deterministic systems [7].

More work is required on the development of liquid applications formed from software that
casually and effortlessly follows users as they use different types of computing devices in their
daily lives, migrating computation, code and state flexibly between those devices [36].

Traditional software systems relied on rebooting as a general solution to failure. loT systems
represent a different type of computing environment where the entire system consists of a
large number of independently operating devices/processors and a new approach is needed for
designing software for systems that never sleep [36].

2.11 Cloud-networking and the management of network resources

While server virtualisation has simplified the management of computational load within data
centres and across the cloud, the management and configuration of the network policies, Qos,
VLAN and VPN path configuration and access control haven't achieved the same level of
automation [2]. More work is required on the techniques for cloud services and applications to
deploy and manage on-demand network capabilities [34]. With the advent of SDN and the
migration of a large part of the telco industry towards NFV, the management of network
resources and behaviour is using the same principles as the management of classical IT
services (on-demand provisioning, automation of operations, collection of relevant data, data
based optimisation, etc.). This evelution not only introduces cloud computing principles deeper
in the network architectures but also facilitates the design and deployment of distributed
clouds [2] [5] [31]. Techniques are needed to integrate networking aspects as another
component of cloud-based systems [39] to enable applications to automatically and
instantaneously initiate, update or terminate networks according to their business
requirements through programmatic APIs [34].
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More work is required on tools for the efficient use of SDN to dynamically configure
networking and network routing to ensure optimal performance of cloud services (particularly
hybrid, multi-site and inter-cloud configurations). This involves dynamic optimisation of the
network to suit the cloud application, the dynamic optimisation of the cloud application
deployment to suit the network topology, or the dynamic interaction of both [7] especially to
improve the performance of applications that depend heavily on data access and analysis [27].

Specific challenges in cloud networking include: building on-the-fly network services by
deploying them on the cloud [39]; integration of SDN with cloud systems load balancing [38];
application- and service-aware virtual networking, going beyond offering network functions as a
pure infrastructure service and are therefore isolated from the cloud value chain they serve [2]
[27]; heterogeneity, considering PaaS and SaaS layers, and fog computing models, creating
homogeneous overlay networks on-demand over heterogeneous clouds in multi-tenancy
environments [22] [27]; improved support for virtualised networking in the cloud, for example
through a new Network Paas [32]; provision of rich and flexible interaction interfaces between
the distributed cloud management platforms and the backbone network for establishing
connectivity and higher layer networking services for intra-PoP, multi-PoP, PoP-to-data-centre
and PoP-to-end-user resources [34].

In ad n, a promising approach to scalable security in edge clouds is through extensions to
the real-time monitoring and analysis of data streams with security autonomics making use
SDN mechanisms to trigger actions such as blocking malicious flows or isolating and replacing
application instances under attack [32].

2.12 SLAs, compliance and QoS

In an open and highly dynamic cloud ecosystem relationships will be created on a more
temporary basis with a higher degree of anonymity between stakeholders, Thus, on one hand, it
is necessary to offer methods and tools to quantitatively assess and evaluate cloud
stakeholders, e.g., audit and monitoring functions, analysis of service failure proba y, risk of
data loss, price of service, and probability of SLA violations. On the other hand, methods to

measure stakeholder satisfaction are also important, e.g., individual and group perceptions,
reputation of stakeholders, or individual previous experiences [2].

A uniform and standardised representation of SLAs which is agnostic to different cloud
providers is needed to facilitate the automatic comparison of offers from different providers to
increase competition, avoid vendor lock-in and enhance the opportunities for the automated
optimisation of cloud deployments across multiple providers [5] [27] [43] [95]. There is a need
to develop a universal semantic-based service description language covering both functional
and non-functional aspects to describe cloud services at multiple levels of abstraction [27].

Improved mechanisms for QoS and SLA management are required for service composition and
aggregation across multi-cloud and federation scenarios [53] to deal with the composition of
SLAs from end customers, brokers and cloud providers, including the ability for customers to
define penalties on SLA violations [2]. Each component of a complex service composed of a
multitude of microservices will exhibit its own QoS characteristics and work is needed to define
a proper SLA calculus to derive a global SLA from the SLAs of the individual components [43].

Methods to efficiently assess cloud services continuously are still in their infancy. Current
certification schemes, such as CSA STAR and EuroCloud Star Audit cover security, reliability, and
legal compliance for a validity period of one to three years, based on the assessment made at
the time the certificates were issued. Further work on continuous certification of cloud services

17
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2.3.5 NESSI contributions on Cloud Work programme (Octubre 2016)

Cloud as part of a larger trend

2 Cloud introduced 2 important paradigms in IT

U Changes in the way the infrastructure ressources are managed,
introducing new roles in the value chain and new processes in the
development cycles of applications and services

\ESSF

Challenges for Cloud
Computing and beyond

0 Changes in the way the services are provided to the user, to answer
the needs of an always connected world (anywhere, anytime, any
device)

o It enabled new approaches to old problems

Response to the Consultation U management of large scale systems (distributed world wide services)

i—simnlificatian and ion of the of i
Cloud Computmg he to market, better focus on business oriented
Research Innovation Chal Nessi Bibliography Ir than infrastructure or technology)
gra

for WP 2018-2020 jon opportunities for data and services

»  White Paper « Software Engineering : Key Enabler for Innovation =
(2014)

» Response to the public consultation for WP 2016-2017 on Cloud
Computing (2014)

» White Paper « Cyber Physical Systems : Opportunities and
Challenges for Sotware, Services, Cloud and Data = (2015)

» White Paper = Security and Privacy : From the Perspective of
Software, Services, Cloud and Data - (2016)

> for the ICT Work Progr 20182019
« Software Continuum = (2016}

November 2016

contributions i and ished) from
- ATOS
- m
- Nokia
- Orange
- Sintef

ITI contributions:

Cloud cartography : 2016 and beyond
user Experience | a1
place

Services

Service components Information

Frameworks Knowledge

Generic components, middleware, distribution
Resources (CPU, data, networks)

» Evolutions

Manageme

BPaa$S
Saas
Paa$s

DBaa$S
Naa$s
laa$

» Automatic management of the life-cycle of services deployed in the Cloud, to
balance user expectations/requirements with respect to fluctuable user
population and activity

» SLAs as effective instrument for multi-level Cloud management. SLAs defined at
different levels as drivers for runtime management

» Challenges

» SLA specification capturing relevant information for actual users as well as the
complexities of such contracts

b SLA calculus to derive global service SLA from the composition of microservic
SLAs, as well as to compute the SLA of dependent services

» SLA-based optimization and elasticity, to automatically adapt service col
to track changes in the load and optimize economic performance
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3. Acciones de posicionamiento institucional

Durante 2016, ITI ha realizado contactos con los distintos organismos que definen las
politicas y programas de apoyo a la [+D+l con el objetivo de obtener informacién importante
sobre las diferentes convocatorias que sirva para orientar mejor los proyectos a presentar en
las mismas asi como para dar a conocer los proyectos en los que el ITI esta trabajando.

Algunos de estos contactos se listan a continuacion:

IVACE

Diputacion
Valencia

DGTIC

CDTI

MINETUR

MINECO

Comision
Europea

Comisién
Europea

Tabla 4. Acciones ITI de posicionamiento institucional durante 2016

Roberto Parras, Rafael
Escamilla, Ana Botella,
Carmen Marcos

Oficina europea: Bartolomé
Nofuentes

Vicente Aguilé, Enrique
Valls, Juan Lépez, Gabriel
Carrion

Marina Martinez, Paloma
Dorado, Maite Boyero,
Javier Echavarri, Fernando
Martin, Fernando Rico,
Andrés Martinez, Luis
Guerra

Rafael Lucena, José Luis
Alonso

M?2 Luisa Delgado, M2 Luisa
Poncela, Carmen Vicente,
M2 Angeles Ferré

Wolfgang Treinen, Marta
Nagy, Beatrice Covassi,
Javier Herndndez Ros

Kimmo Rossi

Trabajo en el RIS3 de la Comunidad
Valenciana y la definicién de Digital Innovation
Hub sobre Industria 4.0 en la Comunitat
Valenciana

Identificacién de administraciones locales para
participar en proyectos europeos, busqueda de
oportunidades de colaboracién

Establecimiento de colaboraciones para el
disefio de la estrategia de Tecnologias de la
Informacion y las Comunicaciones de la
Generalitat Valenciana.

Consultas relativas a propuestas europeas en
preparacion. Envio de contribuciones para
futuro programa de trabajo H2020 2018-2019-
2020, en FoF, Cloud Computing, ICT

Contactos realizados principalmente para la JTI
ECSEL vy el posicionamiento del ITI como un
referente en el &mbito de CPS.

Principalmente para el establecimiento de las
directrices de los grupos de trabajo dentro de
Planetic relacionados con Big Data y
Fabricacion Avanzada.

Contacto con Project y Programme Officers
para la definicién de estrategias de
Investigacién en Big Data

Inputs relacionados con las acciones de
coordinacion a nivel Europeo en torno al Big
Data, en el marco de la BDVA
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