NEW CLOUD SERVICES AND SOFTWARE
FOR THE DIGITAL SINGLE MARKET

Minute Madness Flash Talks

cloudwatchhub.eu | @cloudwatchhub | @CnectCloud | @netfuturesEU | #netfuturesl?/



NEW CLOUD SERVICES AND SOFTWARE
FOR THE DIGITAL SINGLE MARKET

Concertation meeting of H2020 projects
from unit "Cloud and software"

Presenters to the front please!

ICT-06-2016: Cloud Computing

*  ACTICLOUD (Nectarios Koziris - National Technical University of Athens)
* CloudDBAppliance (Jacques Cayuela - ATOS)

*  CloudPerfect (Paolo Fabriani - Engineering Informatica, Laboratorio Ricerca e Sviluppo)
*  COLA (Tamas Kiss - University of Westminster)

*  DITAS (David Garcia Perez - ATOS)

* LightKone (Peter Van Roy - Louvain Catholique University)

*  MELODIC (Geir Horn - University of Oslo)

*  mF2C (Ana Maria Juan Ferrer - ATOS)

*  RECAP (Lutz Schubert - University of ULM)

*  RESTASSURED (Paul Mundt - Adaptant Solutions AG)

*  UNICORN (Spiros Alexakis - CAS Software AG)

ICT-10-2016: Software Technologies

*  COEMS (Martin Leucker - Lubeck University)

*  CROSSMINER (Philippe Krief - Eclipse Foundation)

* DECIDE (Leire Orue-Echevarria Arrieta - Tecnalia)

e ELASTEST (Francisco Gortdazar - Rey Juan Carlos University)
*  OPENREQ (Luis Ballester - University of Hamburg)

«  STAMP (Benoit Baudry - INRIA)




ACTiCLOUD: ACTivating resource efficiency & large
databases in the CLOUD
Problem ACTiCLOUD

Severe resource inefficiency in the cloud

— Low utilization — Unavailability
" for peak traffic A single server cannot service
— Fragmentation — Interference B
ACTiCLOUD Approach
1. Break the two critical barriers (server & datacenter) ... | .. ervr —
|

— Enable resource fluidity |

2. Work across the entire stack

. . . Application requests are nat serviced Inefficient collocation due to interference
— From the hypervisor to the application layer due to fragmentation
o
Benefits & Impact
— Improved resource efficiency at rack, cloud-site & cross- et colocaton o
g interference

Site |eve| server 1 server 2 Servern HW

— Cloudification of resource-hungry, in-memory databases

— Enhanced services for laaS, PaaS & DBaaS providers

g r\mmgﬂm NUMASCALE W Aonapp mo,@ @neoidc  https://acticloud.eu
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CloudDBAppliance

European appliance with a leading-edge hardware platform, the
new Bullion (very large memory scale-up) generation equipped
with an ultra-scalable operational database,

.scale up linearly to 1,000+ cores

.real-time analytics over the operational data

Performance and resilience of mainframes in cloud data
centres

Value proposition for end users
.Trusted and secured real time information
JAvailability
.CloudDBAppliance requires less electricity and aircon

Concertation meeting of H2020 projects from unit "Cloud and software"
28 June 2017 | NetFutures 2017, Brussels
Jacques CAYUELA ATOS/Senior Architect



CloudPerfect ... select the “perfect cloud” for you!

Cloud performance Understand your Reliable and fast
rankings application needs

SLA monitoring

Clear and abstracted Avoid vendor lock-in
price/profit trade-offs




- COLA

COLA Cloud Orchestration at the Level of Application

Cloud Qrchestration
at the Level of Application

*  Define a generic pluggable framework that supports optimal and secure deployment and run-time orchestration
of cloud applications.

*  Pilot, demonstrate and validate the technical feasibility of the framework in SME and public sector case-studies.

* Validate economic feasibility of the implemented use-cases.

*  Define common and widely applicable application templates.

. Provide access to heterogeneous, federated and distributed cloud resources.

*  Develop solutions to address security, reliability and trustworthiness.

*  Maximise impact by focused dissemination and marketing campaign.

Appl App2 AppN
Developer produces

. . . Optimisation
Security facilitator Coordination/Orchestration p .
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Deplo
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Deployment Measurement & metrics
executor collection
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C O e s D) Data-intensive applications
I t b i daTA
———— mprovemen .y m?v:mg a
T and computation in mixed
ol N~ ") ) cloud/fog environmentS
Task 1 Task 2

Task 3 —©

VDC1
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Cloud resources

VDC2

—
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Edge resources
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To simplify the development of
data-intensive applications...

... proposing the concept of
Virtual Data Containers ...

... that take care of data movement
in a Fog environment



Harizan 2020

B LIGHTKONE = we

H2020 Project GA 732505, Jan. 1, 2017 - Dec. 31, 2019
To execute large computations directly on the Internet’s edge

— Including big data analytics and machine learning algorithms

— Tolerating dynamic, unreliable, and heterogeneous networks

* Enabled by recent advances in distributed computing

— Convergent computation (CRDT, Lasp): the simplicity of strong consistency
combined with the efficiency of eventual consistency

— Hybrid gossip (Plumtree, HyParView): efficient and resilient communication
* Software platforms under development

— Lasp programming system lasp-lang.org

— Antidote database antidotedb.org @ Lasp Etw_,.:

Université catholique de Louvain (coord.) | Gluk Advice B.V.
Université Pierre et Marie Curie + INRIA Dipl. Phys. Peer Stritzinger GmbH

* Partners and
third parties

IMESC TEC + Universidade do Minho Scality

Technische Universitat Kaiserslautern Lniversitat Politécnica de Catalunya + fundacio guifi.net

MOVA 1D + Universidade Mova de Lisboa
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Big data cloud

'I Your autonomic Devops

Deploy

Optimise

Monitor

7 e B
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Your data

BIG-DATA CLOUD MADE EASY



= Towards an Open, Secure, Decentralized and Coordinated
FoC Fog-to-Cloud Management Ecosystem

M
mF2C goal is to design and develop an open, secure, decentralized,
multi-stakeholder Fog-to-Cloud (F2C) management framework.
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Contact us at: http://www.mf2c-project.eu/ @mf2c_project/ ana.juanf@atos.net



/\ The RECAP project develops a radically novel concept in the provision of
cloud services, where services are elastically instantiated and provisioned

R. EQAP close to the users that actually need them via self-configurable cloud
computing systems.

@ PROJECT R ' \. RECAP ‘n BENEFITS
y MOTIVATION SOLUTION ' FOR USERS
] Internet of Things (loT) m Decision Optimisation (] Efficient Data Collection &
= 10 billions of devices o L MAne & Simulatign Analysis
= Big Data ; —— = e O Intelligent Automation

=  Automated Infrastructure

] Large-scale Systems ealr '
and Application Modelling

. . aiikaAad sl WY BB B  O} | B cEastay
Dlstlr'lbu.ted = Automated Cloud
ai)p ications/compone Infrastructure Optimisation
nts

1 Simulations for Cloud
Optimisation

= Ubiquitous computing

1 Placement of .
Combonents t RECAP Data ) Reduced Transmission Costs
Dr;ta centre: High " ' T grenoy s tmes
n . DATA CENTRE
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latency+power i J = CAPEX: ~4 times
= Fog/Edge: Low K;i:r;l::ge AL (expected)
latency+ r
EUERIGAT IR ]  Improved Resource
] QoS Requirements for Utilisation and User
Distributed Cloud Satisfaction
Applications

* Fine-grained models 11



(&) RestAssured

Secure Data Processing in the Cloud

RestAssured assures the protection of sensitive business and citizen
data in the cloud by combining four pillars of innovation:

Increase trust in clouds through stronger

security and data protection.

User

Vat- T Technical
R Requirements
The applicability and usefulness of the RestAssured q H Concerns
solutions are demonstrated through three use cases: Privacy and
Intellectual Complexity &
Property . Distribution
*  HPC - High Performance Computing Protection c"s"‘b'“'“g —
ecure
* PAYD - Pay-As-You-Drive / Usage-based Insurance / Hardware & i - Aut;li'::ted
. . Advanced e . mic Data
+ CARE - Self-directed Social Care Rt | Cryptography  Policies o i il
i SGX for all operations e pr:::qritl-ir::r;‘fa::h Pa.rtitiunin.gdnnf—clmi:lﬂs
a ol n manammgnt ton] - services ?urfl_.enrlgn
Cr;l:.l.l ::a:-iE I::r:up:dptme — ::mpnnenls
. on encrypted data itself
RestAssured empowers cloud providers and ot
application developers to offer secure cloud

services at competitive cost.

http://www restassuredh2020_eu/




Delivering a platform that facilitates the deployment of trustworthy applications and
services creating a more entrepreneurial ICT ecosystem

. = Eclipse Che

Unicorn Plugin

6. Monitoring Information and Vulnerability Tests are used to Determine
Security Risks and Inform DevOps Team of Current Security Threats

1. Development Phase
DevOps Annotated Annotation
Team Source Code Interpreter .
U N I C O R N Re 9 HH Unicorn Platform
=R
1 1 ComadAware = OASIS Smart Orchestrator
WWW.UﬂICOFﬂ-prOjeCt.EU Policy Models
i A Semantic Policy Validation Real Time Vulnerability Assessment
EI OS Library and 3.D
i . Deployment 4
YM| Selaction Description and
Resource Identity Validation i
Cloud ) 2. Service Graph Generation Packaged Artifacts E] ty N Decision and Auto-Scaling
App Admin ! t
Graph Enhancement Resource Provisionin « itori i
< -..‘ N - Ophiilzaticn g [Z] Monitoring a‘nd Analytics
Strategi — =
- Cost Budgets 4. Service Graph Validation, Resource Instantiation and Secure Booting
Dashboard and == - 1
= Management Multi-Cloud Execution Environment

Remote Source Code, Builds ‘m Service
and Image Hosting Repos {| Service
2 eclipse Unicorn Workspace 5. Real-Time Metrics are Analyzed

by Unicorn Learning Algorithms for

Resource Allocation

: 3 = amazon v ; ; :
, @unicorn_eupro e Sinibullils e conme ot docker - vipmest OSYV.D | optimal Horizontal Vertica

Unicorn Application Deployment Flow Unicorn Lifecycle Management Flow

Development and design libraries for secure * Eliminate  source code vulnerabilities,
and elastic —by design— multi-cloud services providing  continuous  risk, cost and
Continuous orchestration and automatic vulnerability assessment

optimization of cloud services running on ° Facilitate the design and deployment of
virtual instances or micro-execution secure and elastic cloud applications and
containers services.

Cloud IDE plug-in that incorporates a set of * Improve developers’ productivity by reducing
software code annotations, validation and cloud application design time for security and
packaging tools portability allowing developers to focus on

application core functionality



COEMS - Continuous Observation of Embedded ICT-10-2016
Multicore Systems )

Continuous Observation of

Embedded Multicore Systems

The main idea behind COEMS is to reconstruct and analyze
the program flow information (trace data) in real time.
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This project has received
funding from the European
Union's Horizon 2020
research and innovation
programme under grant
agreement no. 732016.
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decide

Tools and mechanisms covering SDLC & SOLC, AL SaLE e
extending the current DevOps concept, offering:

ACSmI ﬂ-
0 ’G/?BDSIG =. Azure
e
Architectural Simulation at pre- Ecosystem of (semi-)automatic
patterns . deploymentand reliable, re-adaptation /
. selection ofthe | interoperableand : monitoring of NFR
most adequate  : legally — compliant : of the app and
........................................................ topology .i...services i...Oofthe MCSIA
Better Better Better
; ’: ; ; ‘ Multi-cloud application
Maintenance Efficiency Productivity developers and operators

RS E R e E R e E e e AR EAREAEEEEEEEEEEEEEEEEAEEEEEREEEEEEEEES

GA 731533 (c) DECIDE Consortium 16




Test suT
Recommendations Instrumentation En d U ser
Tester &

Satisfaction —
Developer o % 0

Software
Cost & Time

e & Tests @
to Market ;
Cost of corrective Load Browser & Business
maintenance Testing Mobile Testing

Test Cloud Monitoring
Applications & Logs
ElasTest ° a

High Quality
Software

Security QoE
Why ElasTest? o o How we do it?
* open source * easing functional and non-functional
* reduces maintenance costs testing
* reduces time-to-market * gathering evidences
e increases quality of software e compliant with current practices
products * cloud-native (vms or containers)
* brings testing practices from big * instrumentation
cloud players to everyone  real world conditions

17
ElasTest — http://elastest.io Patxi Gortazar - francisco.gortazar@urjc.es
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So how about
the tests?

Ugh, testing is a pain
in the ass. Don't you know,
‘testing is doubting'?

Yeah! I'm working on this
new thing, test amplification, it's gonna
change how vou think about testing
Imagine,

3ou write one test and
| generate 10!

Huh?
mposs:ble' ”

Ceanm

That would be
awesome.,..

Yep, it is! And
it's called...

Yeoh, testing’s a pain in the ass...

unless you automate it!

Automate what?
The tests?

I'm serious, we reuse Your AP|
documentation, Your models and Yyour
comments to automate test generation

ond to reduce regressions!
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You should check it

out today, before your
next app crash' N ~Awesom e' =
“' a 1
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