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1.Introduction
1.1Aim

This operaccess document aims $ammarize the activities of NATRESuster of projects and actions on
Cloud patrtially funded by the Eurepn Commission through the FEdllaborationlCT and H2026LEIT-ICT
programmesfter one year of existence

1.2Scope

The cluster H@ANovel approaches and technol ogies fo
be a forum for discussing thmurrent research and innovation challenges encountered at infrastagsire

service level generated by the desire to improve the user experiences and the efficient use of the available
resources.

The document igeflecting the activitiesfahe representatives of the projects ineal in theNATRES cluster
of projects, respectively ARCADIA, BEACON, CloudLightning, CloudWave, ClouT, DICE, ENTICE, iKaaS,
INPUT, MIKELANGELO, Mobile Cloud Netwoking, MODACIouds, RAPID, SPECS a8WITCH.

Details about the cluster activities, aims andiltssare available at:

https://eucloudclusters.wordpress.com/rapproachesor-infrastructureservices/

1.3 Organisation

The document is organized &dlows. First, the organization of thelusteris describedThen the public
documents that were produced by thesterare shortly revisedAfter that, the main disseminati@ctivities
are enumerated. Ry, positive and negative lesson learned are exposed.


https://eucloudclusters.wordpress.com/new-approaches-for-infrastructure-services/
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2.NATRES organisation

2.1 Initiation

The idea of the cluster initiatives has beaise during the discussionsdm NetFuture 2015 between the
participants to H2020/FPICT projects on Cloud Computing and Software Engineering and the European
Commission Officers related to the possibility to enhance the cooperatamdn orgoing actions and
projects.

Consequentlyfour clusters were establish in May 2015. NATREShe one dealing with laaS research and
innovation. The site eucloudclusters.wordpress.cowas available soon after, initiated by the Software
Engineering cluster coordinator (after the meeting betweegluster coordinators).

Projects and action coordinators have been invite to join the cluster. For NATRES the main list has been finalize
in June 2015. Few actions have join later.

2.2 Establishing the topics of collaboration

In thefirst virtual meeting, from July 2015, the objectives and means of collaboration have been establish.
Objective

The clusteintends to be a forum for discussing the current research and innovation challenges encountered at
infrastructureasa-service level generated bye desire to improve the user experiences and the efficient use of
the available resources. The current trends are including the integration of special devices from high
performance computing ones to mobile devices, the design of decentralised-ceevita systems, the
improvement of the virtualization technologies, the overcome of portability and interoperability issues, or the
automation the organisation and management of the-draatkesources. Clodmhsed applications from the

fields of Internefof-Things and Big Data are expected to challenge the new services.

Goals

1. define a map of the challenges related to the group tdpatshave been/are tackled by the projecid
of the solution approaches that have been/are taken

2. identify complementaritieand synergieas well as possibilities for collaboration/results adoptions
between projectsncluding common standardization bodies to be in contact with

3. identify new challenges to influence the new research agéyda®viding recommendations

4. organisabn of common dissemination actions like

0 common publications (books, articles, white papers, newsletters) using the maps defined
above and describing the current projects and the challenges for future research
o trainings and workshops

Activity organisation

T volunteer enrolment in the working groap1-2 representatives of the projects
1 meetings:

! ts name and acronym has been change at least three times to reflect better the activities.
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1. monthly meetings in teleconference
2. bi-annually faceo-face meetingsvith the occasiorof important eventge.g. ICT 2015,
CloudForward 2015/2016)

Contacts

1 Dana Peta (West University of Timisoara & InstituteAustria Timisoara, Romania)
1 Maria Tsakali (European Commission)

2.3 Collaboration support

The following means have been use:

o Document sharing: space allocated in Google Drive (curtesy of West Univergitgisbara, contact
D. Petcu)

0 Virtual meetings: instance of GoToMeeting (curtesy of InstittAeistria Timisoara, contact D. Petcu)

o E-mail group: infracluster@googlegroups.com

2.4 Participants

The following actions/projects have participate toedtiivities of the cluster.

Table : Members of the cluster (actions/projects in alphabetic order)

No | Acronym Web site

1 | AppHub http://www.apphub.eu.com/

2 | ARCADIA http://www.arcadigramework.eu/
3 | BEACON http://www.beacorproject.eu/

4 | CloudLightnirg http://cloudlightning.eu/

5 | CloudSpaces http://cloudspaces.eu/

6 | CloudT http://cloutproject.eu/

7 | CloudWave http://cloudwavefp7.eu/

8 | DICE http://www.diceh2020.eu/

9 | ENTICE http://www.enticeproject.eu/

10 | iKaaS http://ikaas.com/

11 | INPUT http//www.inputproject.eu/

12 | IOStack http://www.iostack.eu//

13 | Mikelangelo http://www.mikelangeleproject.eu/
14 | Mobile Cloud Networking http://www.mobilecloud-networking.eu/
15 | Mo-bizz http://www.mobizzproject.eu/

16 | MODACIouds http://www.modacloudsu/

17 | MUSA http://www.musaproject.eu/

18 | RAPID http://rapidproject.eu/

19 | SPECS http://lwww.specsproject.eu/

20 | SWITCH http://www.switchproject.eu/
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Cluster membership

o Started in June 2015
» 20 actions/projects from H2020-ICT/FP7-ICT/CIP-ICT
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Fig. 1. From Cluster presentation at the boot from NetFuture 2016

25 Timeline

Important dags for the cluster activities are the followings.

Table 2 Important dates

Date Type Details

19.06.2015| Call Membership established

07.07.2015]| Virtual meeting | First meeting of the cluster to establish objectives and organization
10.07.2015| Internal docment | Strategy and means for collaborations

21.09.2015| F2F meeting Faceto-face meeting at MICAS 20%%nd project presentations
30.09.2015| Public document | First version of Map of Challenges

07.10.2015| F2F meeting Faceto-face meeting atloudForward 203

22.10.2015| F2F meeting Working groups meeting during ICT 2015

07.11.2015| Public document | Form for consultation about WP18/19 directions

24.12.2015 | Public document | Recommendations for WP8/19

06.03.2016 | Public document | White paper version 1.0

08.03.206 | F2F meeting Working group meeting at CloudScape 2016

17.04.2016 | Public document | White paper version 2.0

19.04.2016 | Booth Booth and facdo-face meeting at NetFuture 2016

23.04.2016| Scientific paper | Scientific paper emerged from cluster documentd EER 2016
15.05.2016 | Call Call for papers in a special issue of SCPE

15.06.2015| Special issue Table of content/SCRIEsue available in October at CloudScape 201

2.6 Shared information in virtual space

The following information are available indlvirtual space of the cluster group.

2 Fees for participation supported from Romanian RTD préjddtCAS (PN-11-ID-PCE-20113-0260)
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Table 3 Shared documentcategories

Category Type Details
Challenges Cluster output Documents related to the Challenges report
White paper Cluster output Documents related to the White paper

Recommendation

Clusteroutput

Documents related to the Recommendations for WP18/19

Meetingnotes

Cluster output

Minutes of the meetings

Events

Cluster output

Flyers, posters, videos, cluster presentations

Publications Action sci. papers | Scientific papers of the projects tlean be shared
Documents Action documents| Public reports of the projects that can be shared
Presentations Action documents| Action presentations used in the cluster meetings and beyon

Project events

Action documents

List of the incoming events organd &y the projects

Logo

Action logo

Logos shared for cluster documents

2.7 Meeting dates

Eightmeetings have been organized, as described in the following table.

Table 4. Meetings date

Category | Where Representatives from actions/projects

07.07.2015/| Virtual space| ENTICE, MIKELANGELO, CloudWave, SWITCH, ARCADIA, INPUT]
RAPID, AppHub, iKaaS, CloudLightning

19.08.2015| Virtual space| ENTICE, MIKELANGELO, SWITCH, ARCADIA, INPUT RAPID,
AppHub, iKaa$S, CloudLightning

21.09.2015] Timisoara | ENTICE, SWITCH, AppHb, SPECS, CloudLightning

07.10.2015| Pisa AppHub, ARCADIA, CloudLightning, ENTICE, INOUT, MIKELANGELO
MODACIouds, MUSA, RAPID, SPECS, SWITCH
EC Officers

21.10.2015| Lisbon AppHub, ARCADIA, CloudLightning, ENTICE, INPUT, MODACIouds
MUSA, SPECS, SWITCH

03.02.2016 | Virtual space| BEACON, CloudLightning, ENTICE, INPUT, RAPID, SWITCH
MIKELANGELO

08.08.2016 | Brussels MUSA, RAPID, SPECS, BEACON, AppHub, CloudLigtning, ENTIC
DICE, MODACIouds, EC Officers

19.04.2016 | Brussels MUSA, SPECS, BEACON, ARCADIA, INPUTMIKELANGELO, AppHub,
SWITCH, iKaaS, ENTICE, DICE, MODACIouds, CloudLightning, E
officer
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3.NATRES public documents

3.1 List of public documents

The following documents are available-lime on the cluster site.

Table 5 Public outputs

Category Type Details

Main Report Map of challenges

Main Report Recommendations for the WP18/19 of H202T

Main Report White paper

Support Flyer NATRES flyer distributed to 4 events

Support Questionnaire Designed to query the community about the WP18/19
Supprt Quiz answers Answers to the questionnaire

Support Call Call for papers for SCPE journal

3.2Map of challenges

T h e d o cReseaadhtand finnovation Challenges in Infrastructure ServicesMlap between ofgoing
actions and the workprogramme topitsavailable at

https://eucloudclusters.files.wordpress.com/2015/05/afaghallenges2.pdf
is authored by the following members of the cluster:

Dana Petcu, West University of Timisoara, Romania
Zhimming Zhao, University of Amsterdam, Netherland

Peter russen, FOKUS, Frauenhofer, Germany

Radu Prodan, University of Insbruck, Austria

Massimiliano Rak, CeRICT/Second University of Naples, Italy
Dani el VIadugil, XLAB, Slovenia
Stylianos Georgoulas, University of Surrey, UK

Vera Stavroulaki, WINGS ICT SolutisnGreece

lakovos Mavroidis, FORTHCS, Greece

Lara Lopez, ATOS, Spain

Sokol Kosta, University of Rome, Italy

Levent Gurgen, CEA, France

Ciro Formisano, Engineering Ingegneria Informatica SpA, ltaly
Roberto Bruschi, CNIT, Genoa, Italy

Constantinos Vassilék UBITECH, Greece

Anastasios Zafeiropoulos, UBITECH, Greece

The document identifies the common topics of interest, the common tools, the common development directions,

the commonly used standards. This information was considered essential to identiigytsubjects for
collaborations and takeps between the projects and actions.
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Moreover, to help the development of new actions and projects, the coverage of the challenges of the call from
Autumn 2015 of H2020CT by the research and innovation ad¢tes of the cluster projects and actions are
identified in the document.

The document is organized as follows. Section 2 reminds the challenges to which the cluster actions have
answered as stated in the European Commission in@RCall 8/10 and H202QEIT-ICT-Call 1, as well as

the challenges from the call for proposal with deadline in 2016. Section 3 is describing shortly the cluster actions
and projects. Section 4 is showing the common topics of interest and targets of the cluster actions and projects
What is missing is identified in Section 5, while several recommendations are provided in Section 6.

3.3Recommendations for the WP18/19

The d o c Resoenméndatidns for the Workprogramme H202dCT -20182019. Topics: Cloud
middleware Datacentre serices, Cloud model evolution ar@loud service market orientatian available at

https://eucloudclusters.files.wordpress.com/2015/05/recommendations. pdf

is authored bypana Petculn order to prepare this document a questionnaire relatedrsthman 25 visions of

the future reported in the literature has circulated by the cluster member in order to identify the ones that are
expected to be of interest for 202810. The current document reflects the selected visions following the
majority ofthe 42 feedbacks received from the questionnaire. The questionnaire and the aesavaitabie

on the cluster site:

https://eucloudclusters.files.wordpress.com/2015/05/cloudisaresin-20182019form. pdf
https://eucloudclustersiéis.wordpress.com/2015/05/cleudddlewareissuesin-20182020answers.pdf

Thedocument aims to provide a vision about the future ieareh and development in theriod 20182020

in the fields related to Cloud models, middleware and market, as welldasacentre services. Following this
vision, four recommendations are presented for the workprogramme HEd2@or 20182019 for the
following topics:

Cloud middleware

Datacentre services

Cloud model evolution

Cloud service market orientation

=A =4 =4 =4

3.4White paper

The do cNuANTeRNELS 6fi-pafierd available at

https://eucloudclusters.files.wordpress.com/2015/05/wiafeer.pdf

is authored byhe following members of the cluster:

Dana Petcu, West University of Timisoara, Romania

Lara Lopezand F. Javier Nieto, Atos Spain SA, Spain

lakovos Mavroidis, Foundation for Research and Technolétpilas, Greece
Roberto Bruschi, CNIT, Italy
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Zhiming Zhao, University of Amsterdam, the Netherlands

Constantinos Vassilakis, Panagiotis Gouvas, UBITECideGe

Isabel Matranga and Daniele Pavia, Engineering Ingegneria Informatica SpA, Italy

Andy Edmonds and Thomas M. Bohnert, Zirich University of Applied Sciences, Switzerland
Maria Fazio, University of Messina, Italy

Philipp Leitner, University of Zurich

Eliot Salant, IBM ResearchHaifa

Daniel VIadugil, XLAB d.o.o.
Radu Prodan, University of Innsbruck, Austria

Stylianos Georgoulas, University of Surrey, UK

, Sl oveni a

The document identifies the current research approaches and newest technologieslihaheefieurce and

service management in Cloud environments, as well as the gaps that are not yet fulfilled by them. This
information is considered essential to identify future research and development directions, as well as to help the
initiation of new ations and projects in the field of resource and service management.

The document is organized as follov@ection 2presents the approaches and technologies developed by the
cluster actions in the field of resource and service management as well axpleeted impact on the market.

The third section is exposing the gaps identified by the actions in the theoretical and technological solutions that
can be subject of future actions. Conclusions are provided in the last section

10
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4. NATRES dissemination

4.1 List of dissemination venues

NATRES was presented in various contexts as reported in the next table.

Table 6. Public presentations

Venue Target Details

Web site June 2015 Public audience Public documents of th
https://eucloudclusters.wordpress.com/new 1000 views cluster, flyers, timeline
approachefor-infrastructuresenices/ goals, contacts

MICAS 2015 September 2015 Scientific audience | Presentation of the

https://amicas.hpc.uvt.ro/micagrkshops/micas

2015/

40 participants

actions/projets from the
cluster

CloudForward 20150ctober 2015
http://cf2015.holacloud.eu/programme/

Scientific audience,
EC officers,
On-going actions
50 participants

Presentation of ¢
actions/projects
Presentation of the cluster

ICT 2015 October 2015

Scientific audience,

Flyers at SESAMENET

https:/ec.europa.eu/digitadinglemarket/en/ict2015 | EC officers, booth (EINFRA) of the
On-going actions cluster and 4 actions
200 visitors/booth
CloudScape 2016viarch 2016 Scientific audience, | Flyers of the cluster and
http://www.cloudscapeseries.eu/Pages/Hasex EC officers, actions

On-going actions
100 participants

NetFuture 2016, April 2016

http://netfutures2016.eu/natres/

Scientific audience,
EC officers,
On-going actions
200 visitors/booth

Booth with 12 actions
involved: posters, flyers
video demos, posters

CLOSER 2016April 2016

http://closer.scitevents.org/?y=2016

Scientific audience
150 participants

Presentation o& scientific
paper(6 actions involved)

4.2 Dissemination documents

Part of tke dissemination documents are pointed bellow.
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€« C' | @ https://eucloudclusters.wordpress.com/new-approaches-for-infrastructure-services/

& mysite [El Reader

CLUSTERS OF EUROPEAN PROJECTS ON CLOUD

Home

Data Protection, Security and Privacy

Intercloud  Infrastructure Services  Software Engineer

m Novel approaches and technologies for Cloud resource and service management (NATRES) ==

Ol © v sie

& wordpress.com (Automatic, Inc)

1si/ htps://wordpress.com/stats/year/e

ED Reader

® viEW W LIKES
B reges
Pe alize g
Novel approaches and e "
= e page / Archi 2 4 S
technologies for Cloud = s o
resource and service ; - =,
management (NATRES) e g ==
¥ Plugins g = e
& pomains 20 ; ‘dj‘l“td&*qzc‘
ek Q0 setings 5 " a
@ we admin -

Former named New Approaches for Infrastructure Services S€ customize

Fig 2. Web site left 1

Novel approaches and
technologies for Cloud
resource and service

ATRES management

The duster is a forum for discussing the current research and innovation challenges
encountered at infrastructure-as-a-service level generated by the desire to improve
the user experiences and the efficient use of the available resources.

Goals:

Public documents:
define @ map of the challenges related to

the group topics that have been or are - - -
tackled by the projects and of the solution — —
approaches that have been or are taken;

identify complementarities and synergies as

well as possibilities for collaboration and [
results adoptions between actions, induding

common standardization bodies to be in
contact with;

identify new challenges to influence the new
research agendas by providing recommen-
dations;

orgamisation of common  dissemination
actions like trainings, workshops, common
pub\lcatmns {books, articles, white papers)
using the maps defined above and
describing the current projects and the
challenges for future research.

WITE PAPER

Dissemination:
MICAS J048/20r86 PP @ SCPE, 1016

u0sER 2086

Cluster members:

. AppHub#

s e

(i) BEACON CLOUD @cloudspaces

cwuT

L INPUT

m " é,swncu

Web address:
https://:
Contacts:

Dana Fetcu@e-uvt.ro, Mariz Tsakali@ec europa.eu

public page, righti

ste statistics

Novel approaches and
technologies for Cloud
resource and service
management

Collaboration cluster of ICT projects

hitps: 2 jpress. PP fo

Objectives

NATRES chster is a forum for discussing the current research and imovation challenzes encountered at
service leval d by the desire to improva the user sxperiances and the efficient
use of the available resources. The current frends are including the integration of special devices from
Ligh performance computing cnes to mobile davices, the dssign of dscestralisad service-orientsd
systems, the of tha vir tha of portability and
bility issues, or the ion the isati of the back-end resources.
Cloud-based applications from the fialds of Internat-of- Th.m,s and Big Data are expectad to challenge
the new services.

Public documents (available at the NATRES web zite)

1. Map-of-Challenges (October 2013)
2. Recommendations for the WP18-19 of H2020-ICT (December 2015)
3. White paper 2.0 (April 2016)

Tnvolved actions (FPT/CTPH2020-ICT actions):

AppHub, ARCADIA, BEACON, CloudLigthning, CloudSpaces, ClouT, CloudWave, DICE, ENTICE,
iKaa§, INPUT, [0Stack, Mikelangelo, Mobile Cloud Networking, Mo-bizz, MODAClouds, MUSA,
RAPID, SPECS, SWITCH

Call for papers of SCPE for 2 special issue dedicated to NATRES:
3
@€ scaanle Computing: Practice and Experience

sepe.org/index php/sepe'p

http://s e/ Call 1-2016

Contacts

® Dana Petcn (West University of Timisoara, Romania), Dana Petcu@e-wt.ro
»  Maria Tsakali (Buropean Commission)

Fig. 3. Left: Poster. Right: Flyer
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MAP OF
CHALLENGES

RECOMMENDATIONS
FOR THE
WORKPROGRAMME

2018-2019
OF H2020-ICT

Fig. 4. Covers of the a-line public documents

White paper: gaps analysis
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3. Gap analysis

AP(‘ADIA will provide a Holstxc Novel Approach for the dev
By-Desigm Highly Distributed Applications (HDA®)
The camidned Pclme s oy (oo apects, 3¢ fa1 24
the eutire lifecycle management of HDAs is concerned Thus, radical innovation aspects are wtroduced to
Application Development phase. 1 Application oo-Boarding phase and to Application execution phase
Regarding Appication Developmest, ARCADIA Framework will uwse exwasibiity mechamioms that are
provided by many thud.peneration- programming languages (e JAVA) in order % create an Aanotation
Toolkt Thas Toolkat will allow an HDA developer to provade source-code-level annotstons that will refer %
reconfipmabilty aspects (eg balencing pobicies. QoS even Networking-devel secunty) Although
Lanpuape are extensively used (the last four years) by many widely-
Vaopted toollts (spnng. Hiberasi, JEE et thre 19 50 prior-paradigm of 1 exdecasiulty mechassem at

targets Infestucounal Reconfiparation
Most curvent cloud service providers offer basic network functionalities
@BEAOON inchiding network mstantistion. Detwark olation. aad sddress management
Foshirg /et o s However. these Betwork servaces are very imated and do not allow users to have
advanced control over these virtaal networks The cloud network model should evolve to s oo-demand
provinceing model that.relymg on the exstiag \rtaskizaton technolopes. ensbles wiers 1o define castomuzed
wastual etmorks. 1o have advanced coutiol cver network coafipaaticn. md to implement sdvanced feanaes
(e g scalabikty. performance. QoS. securty. and federated networking support) There are some basic network
functioualstes that are curreatly offered by most cloud méatructwres. such 23 the OpeaNebula or Opeatack -
based clouds that allow wiers 1o mstantiate vutual networks 1o manage addresses. and 1o ssolate taffic flom

ARCADIA

&ifferent netnorks However these fimctonalities have 10 be extended with sdvanced network functionalitier
1n otder 1o dewsga challengmg futare clood iafrstractares. 3ble 10 taEtove the netmork management both mude
the clood and acros: diffecent cloods
Autonomic Clouds features are only partially available today. The mam
LOUD charactesstics that are distngwishing an Awonomsic Cloud Som current Cloods are
follows » contextual bebasor through methods of self management. self-nuzng wlf-
confipuration, self-diagnous, and seif hesking. presests iself s 2 robust and faalt
tolerant system. if is easy o manage and operate the services nd deployments by using techmques for the
desam bald deployment and munagement of resources without human mvohvement Suck level of sutomaticn
it ot yet achieved and will not be achieved soon. Thit is cleacly proved by the cument approaches in HPC
Cloud were bare metal and classical pre-aliocation style are sall domunatiog

-
ouT
— The istroduction of Clood 1n oT paradism solves fwo mem gaps ta amuart cities context
1. Lack of elasticity mnd scalability “on demsnd". that force mumicipalities to overprovision their premsises
of useless harduware 1o face potential data or processing bursts increasimg dramatically costs of %
remomce to face them
2 Difficulties fo mtroduce new services based on data collected from sensors or actions availsble by
actustors because legacy development models are expersive 2ad slow

In its aschitecawe. ClouT includes support for open source Infiastructure 25 3 Service platforms. sn elastic

Sl o proviciomed ciond sorage bekad 2 stndavdoed RESTS
APL Al of thus while memtammg focus on brnging cloud advastages to smart cities

o)

NetFuture 2016
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ot o ofter encountered by quality asaance fools of momioring systems

ve and fast reactive systems should be desiged in the near future o cope with

the st development of s., Data technolopies Moreover. the Big Data technolopies are currently evolnag to

sllow impovative dats mining methods to be spplied and the Cloud-based services should keep rack of these
evolution

Thece i a5 ongoing tend ia the virmualization area towards container services, 3 opposed
a to Gaditional full opersting system stack virnlization Containers ae provided in

repomtones. are more hghtweight and faster to mstantiate and operate compared to VM
GContice e Allowing opamization on containers it 35 open topic on the agends of the ENTICE

project that needs further research and development The opem secunty issues in the
ENTICE emvironment and cloud comsputing i general need further mvestigation and research 1o allow umversal
commercial usabulsty

At dats mtensive spphications rum oa complex masuively paraliel systems. scalabiliry
¥ DICE

(Kaa$ bebieves at ia 3 muiti <loud environments diere aze mazy challenges that need to be

k tackled. Apart from the well acknowledged big data nalyncs wssues, data representaton

JHOIOAS n0eds 10 be unified among 3 vaniety of clouds. That applies to boh loT data themselves

(1¢ 3 mobiie phove doem send GPS location amactated ia X way and snother mabile picae

sends anmotsted m Y way) but alz0 o the representation of cloud resources and rervice components 0 that they

cam all be conndered togetber for cloud-rware sermice In sdditon. many secunty and

privacy contiderations beed fo be tackied that don't exst i ungle cloud emvwonments Emsunng also

maymwm amoag clouds both m terms of virtualized fimctionalities themselves and the overlaying cloud

Soffware 15 3110 2a e that peeds to be addressed 10 that tervice companents can be nstantiated

prorys mp-ld wber teed be- xmong vanous clouds with dfferent owners and dufferent undetiyiag capabilinies
124 techoolone:

hmmmummn:mumwmaaummu

senerston uactonalines themselves alse have room for mmprovement and thus 13 venfied by the gumerous
project publications in the respective fields

e Msjor issue i improving the performance. secunty and overall behavior
I MIKELANGELO (i 5o 5oe Cload ant Gt applications is legacy Especnlly @
HPC field. Jegacy appiscations and programmng languages are stll used due to their kigh.
yering. . reduction
smprovement of performance - all these elds remain to be addressed durmg and aftes MIKELANGELO, s the
reengneenng

new approsches (e g microservices. contamers). @ the end requwe of even re-wnite of the
spplcations

MOJ-

Mebsrcrsing

Speed of service instintiation is greatly imfluenced by the particular cloud
‘management Samewock and type of virmalisation. If vimualisation spproaches are
1 be further placed mto production they eed 10 be fast and small [t 15 commeon
for over cue mulkion packets per process to processed but m order 1o do 50 new
ww(k:w:hnnlrmbldhhmOS:utm Asother potestial for addresses the high
£ sector is to mvest
2 the wpperting reien e mans woftware requred. however s with any new hardware platform the
curtent costs associated make this costgrolsbutive epecially when the cloud computing sestgent revolves
wm—mdmua-

~7 T\ Model driven engineering techniques have proven to be useful for the management of

- Muits-Clood resources. However the automatic generation of the codes for Multi-

o Clouds starting from abstract model 15 sall an objective far 10 be achieved due to the
MODA .. diversity of the Cloud services and services that are currntly svailable

2%

04/20/2016

NATRESNovel Approaches and Technologies for Cloud Resource and Service management

RES

Fig. 5. Snapshot from the vhite-paper ononeslide displayed at NetFuture 2016
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Cluster of European Projects on Clouds
NATRESNovel Approaches and Technologies for Cloud Resource and Service management

Fig. 6. NATRES booth at NetFuture 2016

Fig. 7. Common publication at CLOSER 2016
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