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Roadmap Status: UNICORE, e-Science & VRCs
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[1] Riedel et al., The key role of the UNICORE Technology in EU DClIs supporting e-Science Applications in the Decades to Come’, 2010
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Roadmap Status: UNICORE, EMI, EGI & PRACE
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[1] Riedel et al., The key role of the UNICORE Technology in EU DClIs supporting e-Science Applications in the Decades to Come’, 2010
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Roadmap Status: UNICORE & ESFRI Projects

Virtual Research
Communities

EU Calliﬁig
e-Science /
HPC

’
Strength * Distributed ﬁ [ iB

Infrastructure for

European I
U N IC':EEEER E ~ Supercomputing \

* Applications

Med-scale HPC Resources

e / EU Calls

ESFRI Roadmap
Large Scientific ._fr;‘(-

ﬁ nj ﬁ . Large-scale HPC Resources Projects

Middleware Initiative __3 ' m’::.*;,'.?"._
TechnologyAlliance @I ............... i%i% i;u 5
KnowARC

: WEGDE' R&saarch
. igi% Infrastructures
HTC & low-scale HPC Resources
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Roadmap Status: UNICORE & VPH Vision
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Roadmap Status: UNICORE and its key role today
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Progress and Some Key Achievements @BEB 2
_ UNICéRE 7 EB
- EMI & EGI Collaborations Users EBEB
= UNICORE is part of the EGI UMD distribution EB

= UNICORE is much more known around the world
= UNICORE is used within NGls (Poland, Germany, ...)
Closer contact with ‘lighthouse’ user communities
= UNICORE used by VPH framework and ITER community (EUFORIA)
= Started to engage in ESFRI projects (CLARIN, DARIAH, SKA, ...)
Exploration of UNICORE potentials for e-Business
= SLA4D-Grid — Service Level Agreements around UNICORE
= SmartLM Project — UNICORE and license management
Trend prototypes around UNICORE
= Fit4Greeen — UNICORE TSI in context of ‘Green IT setups’
= Exploration activities around UNICORE & Clouds in EMI cloud task force

10



Roadmap Updates towards 2020
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Strategic Options on the Horizon — State-of-the-Art
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Roadmap Update: With Standards to XSEDE
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Roadmap Update: With Standards to XSEDE
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XSEDE: US Cyberinfrastructure

= Plan to use UNICORE used at major US supercomputing sites

= Engage in Software Engineering and Rollout Process

Standard-compliant UNICORE middleware (as road less travelled by...)
Fruitful collaboration via standardization activities over years within OGF

[Carnegie
)Mellon™ |

Lead by Carnegie Mellon University
Architecture team and software development & integration team
Computer research & science - XSEDE is a new kind of infrastructure

ArCh ite Ctu re & [:spl}jlr:il::::::;:::“ XSEDE Campus Bridging Use Cases ;:r;z;s':‘r:‘dbg;:eg:;igz:
. . ) .
campus bridging
Andirese Grimsha
Dave Lifla
use cases documents

UNICORE tests and  mw

harmonization .
with Genesis

[5] Grimshaw and Foster et al., XSEDE Architecture Level 1 and 2 Decomposition’, 20712

[3] Stewart et al., XSEDE Campus Bridging Use Cases’, 2012

[4] Stewart et al., Campus Bridging Use Case Quality Attribute Scenarios’, 2012 15
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Roadmap Update: EMI turns into Science Soft
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ScienceSoft — (Maybe) Valuable for UNICORE LEME

EURQPEAN MIDDLEWARE INITIATIVE

- Cowncept Phase
@ Science
() Soft

for open science

Home  Projects  Collaborations Institutes and companies  Join About ws

ScienceSoft

o )
/" open software for open science
N’

Home  Projects  Collaborations institutes and companies Join  About us

- S—— -
Vi, ] al = cC und ucoer eine elektrische Methode
'\ : y

Home  Projects  Collaborations Institutes and companies  Join

/[’ o,

About s

N

Collaboration

| Work with developers and other
f J users, get Support, rate the

2

| Software and get community
' recommendat

: ‘ ions. Take part
In technical groups and create
your own

18
[6] Science Soft — Open Software for Open Science Web Site, 2012




Roadmap Update: Evolution of EGI & NGls
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Roadmap Update: Evolution of EGI & NGis
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UNICORE in more National Grid Initiatives (NGls) esi

Extend the usage of UNICORE in NGls beyond existing countries
= Many NGils are tired of gLite and ARC services and configuration hassle

PL-Grid+ very excellent

-
= Applications on top of core infrastructure PL-Grid IHPL%
= UNICORE in use at numerous Polish sites ‘Eﬂn

NGI.DE starting to get up to speed
= Transformation from D-Grid to NGI.DE finished
= UNICORE in use at numerous German sites

[7] Polish NGlI, PL-Grid, 2012

[8] German NGI, NGI.DE, 2012 : m
AN
UNICORE Activities in future might include the following Nl

= Contact old project participants in D-Grid VO projects “@" NG
= Get involved with members of other NGls i
neij

21
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EGI transforms to EU Cloud Infrastructure GI
= EC & Digital Agenda: ‘Every EU Citizen cloud-enabled in 2020’

= EGI Cloud Platform Profile Activities
= Not fixed middleware anymore
= UNICORE might become a ‘technology provider’

Digital Agenda
c1100

100 10101110117110000100

for Europe

[9] Digital Agenda for Europe, 2010
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UNICORE Contributes to the Cloud Platforms
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[10] Seeking new Horizons:
EGI’s Role in 2020, 2012

Model, 2012

[11] Evolving the EGI Business

bt wrer b
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* Globus Online for data
mavement services

Technology

ket s v
- . G
ERE O <
* Provides components for
community distributions
* Interfaces used by
infrastructure platform

tools (e.g. Nagios probes,
accounting sensars)
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Roadmap Update: Towards Int. SW Infrastructures
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Roadmap Update: Towards International SW Institutes
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Sustainability and Standardization of the SW Future

EC (and NSF) recognises key challenges in Scientific Software
(1) Standardization and avoiding Work duplication -4 siena

= EU Roadmap on Grid and Cloud Standards
. SIEMA European Roadmap
for e-Science and Beyond on Grid and Cloud Standards

= All known SDOs involved and key academic players
= Complementary EU Interoperability Framework

(2) Sustainability
= HPC Software faces ‘Exascale challenges’ - software needs to be adapted
= Approach of ‘'OMII’ — Open Middleware Infrastructure Institutes returns
= NSF: Several grants for ‘software infrastructure’ coming (small, medium, big)
= EC: Software Initiative towards exascale software and beyond

Close NSF and EC Collaboration &> Towards international SW Institutes

= Zakopane Meeting (Poland): Grid computing: The Next Decade
= Flexible joint funding calls known from ‘charettes’ in US planned (NSF+EC)

for e-Science and Beyond

[12] Grid Computing: The Next Decade, 2012 26




Roadmap Extension: Processing and ‘Big Data’
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Roadmap Extension: Plans for ‘Reinforcements’
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Roadmap Extension: EUDAT and ‘Big Data’

|-
@ | Ruaawh

Infrastructures
WisNet i % Handling Big iy oy

GAD Data & Analysis E UDAT
(O
EU Interop
OG F Framework

Large-scale HPC &

H TC Resources ig\
Big Data International
Strength : Software

NSF Calls Infra-

UNIC#RE structures
Pﬂﬂly’[ ;B Exascale Software
HPC & HTC ‘ = Challenges
SR Large-scale ' /(§)

HPC Resources Col /MPL Ph abe
»\\J N Science

EE —L)Soﬁ

EURQPEAN MIDDLEWARE INITIATIVE 1001 0 1
EU Calls for Europe

EU Calls |

......

ye=1 U e
[l clite _ aal % } EUCloud LEZCAIS
KrowARC !l!mn!' HTC & low-scale Infrastructure
HPC Resources I
| = - ‘m
- auy,

UMD@NGIs » @7

-----

U NIC#RE more NGIs

A J0LICH

FORSCHUNGSZENTRUM

29



#) )OLICH

FORSCHUNGSZENTRUM

UNICORE Community has also ‘Big Data Strength’

= Distributed Systems research over years included data challenges
= Data transfer, third-party transfers & delegations, etc.

= Several UNICORE projects work on data challenges already
= E.g. WISNETGrid Project, iRods UNICORE integration

= Potential key user communities of UNICORE: ~44 ESFRI Ris

= Require processing power (for many too early) @ s | e [
= But require also handling of ‘big data’ (now) & | e
= Data Standardization Activities Starting intrastructures  RASR 0

= EUDAT: DAITF ('IETF for data’) EB

. EUDAT OASIS OData ODatattp:waw.odata.orgfmedia;’EBEiBZ;’OData.html OASIS q

. 0Data URL Conventions
" EUDAT OGF UR http:/Swww.odata.org/media/20862/00ata%28URLE28Conventions. . himl
ABNF for OData

http://wew.odata.org/media/20862/00ata%28ABNF. html

M 0OData Common Schema Definition Language (CSDL)
http://www.odata.org/media/308682/00ata%28C50L%280efinition. html
OData ATOM Format
E U DAT http://www.odata.org/media/306682/0Data¥20Atom¥28Format. himl

0Data Verbose JSON Format
http://www.odata.org/media/300862/00ata%28]50N%28Verbose¥28Format . hitml

Open Data Protocol (0Data) Batch Processing
http://www.odata.org/media/30862/0Data%28Batch®28Processing®28Format. html 30
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EUDAT - Collaborative Federated Data Infrastructure

2 2@ X X
| @ +: n:: mmm:::; r Workbench Features: IRods Client < - 1 hﬁ&” Virtual Rosaarch

Cone Functions

31



SSSSSSSSSS

Roadmap Update: Multi-disciplinary ScienceTube
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Roadmap Update: ScienceTube PR @ﬁ@

o~ EPDS B ypean
| -=E—h ﬂ Z h‘ EUROPEANPLATEOBSERVINGSVSTEM
g2 o DARIAH

WSNEt “:” Handllng B’g w EU Calls Iflug::e\iissea Cuhr-L :ﬂa:t‘uztu e
GIiD { Data & Analysis E U D AT
Big Data processing
R@e i ﬁf & recommendation
% OASIS ” "é.v:)%oSI ena \ systems via ScienceTub
EU Interop .
OG F Framework @ U N | C‘EEE’R E
Large-scale HPC & AD”;T,;, lina iia ,
H TC Resources ig\ Data-intenrs{liv
Big Data International Science F
Strength s Software EU Calls -
NSF Calls Infra-

UNIC#RE structures
Pﬂﬂly’[ ;g Exascale Software
HPC & HTC ‘ = Challenges
SR Large-scale L' "}

HPC Resources Col Mﬁ?“ Ph abe

»\\J ) Science

EEE —L)Soﬁ

EURQPEAN MIDDLEWARE INITIATIVE
EU Calls

UNIC#RE ttss S
S EG I
'I’ clite - EGI M } EUCloud LEYCAlS
KnowARC HTC & low-scale Infrastructure

‘GRID' HPC Resources
Bl e 7 UMD@NGIs @7

-----

U NIC#RE more NGIs

EU Calls |

33



‘ScienceTube’ (Reference Model View)
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[2] Riedel and Wittenburg et al., YouTube for Science, 2010
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Storage &
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Resources
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‘ScienceTube’ (User view)

Tube

Dty wine sichen

Sclentific Evaluation of an accurate measurements last year

MediaArTube
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300 Videos |
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=

e b Tl | R

i ! "_'.. Warning

[ STORAGE: (RZG)
76% of your data in this

storage is unused since
90 days — remove data?

i:“ Available Services

O (Filter 143):

. Data-mining service
D Workflow service

@ 10:46 - CEST
WL{ Meetings Today

. 9.00 Steering Group,
see Meeting Minutes

Most Viewed Today

MPI tonlzet nsage

Paperahout aging
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Available Resources

(Filter #443):

[l STORAGE: (JUELICH)
[l STORAGE: (RZG)

. sensor ship #4455
. sensor airplane #4711

[ HPC: (SARA)

[ HPC: (JUELICH)

@ Hr1C: (EGN)

[l STORAGE: (JUELICH)
[[] STORAGE: (RZG)

Nevice #46 data

R DieseSchubeRockt on alberoson EkectronicArtsDE
[2] Riedel and Wittenburg et al., YouTube for Science, 2010
Underpinned with strong federated infrastructure back-ends of the next decade
—— OTHERS

el

(e.g. Clouds)
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Roadmap Update: Towards Horizon 2020
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UNICORE Towards Horizon 2020 25 @%@
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THE FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION

Europe 2020: New Framework Plans

Common Strategic Framework
architecture

Europe 2020 priorities

International cooperation
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— Resource efficiency and climate action —Space .

Inclusive, innovative and secure societies | — Access torisk finance
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e L —
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38

[13] K. Glinos, e-Infrastructure in EU, 2012
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Many Options to work Towards Horizon 2020

= From gadgets to tools: Communicate UNICORE as commaodity tool
= More Application Enabling Activities a-IRG

rrrrrrrrrrrrrrrr

= UNICORE usage can be improved, e.g. work with ESFRI projects " enele

= e-IRG, EEF, and EC documents have many ESFRI requirements to be
implemented (e.g. easy security, citizen scientists support, etc.)

(also XSEDE aim: make it as easy as possible for science end-users)

= Activities towards Clouds and Green IT remain interesting for UNICORE
= Towards 2020 GreenlT will have new impacts in distributed computing/data
= EC and EGI vision will push the cloud paradigm
= UNICORE discussions around REST and *aaS (perhaps UNICORE 7) w
= Virtual environments will getting more and more relevant
= EMI cloud exploration activities and EGI Cloud Task Force

\ Future
NG StrawsiaB) o

-
F“"“”

UNIC#RE

39
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Summary

‘Not anticipating the changes we have to make — but driving them’ @

Adopt more processes for software engineering & distributed systems
Engage in ‘total multi-disciplinary science & engineering’

Perform activities with end-users being bottom-up and dispersed
Collaborate and only slightly coordinate — ‘Science leads the way’!

Enable application activities around UNICORE use cases & users
\ A/

Use ScienceTube as a driver to couple
UNICORE with big data analysis

Focus on ‘lighthouse scientific communities’
and open standards (processes)

Make sure tasks are linked with broader EU/NSF agendas
Contribute and ‘form’ joint plans between NSF & EC

Create Industrial Leadership with our UNICORE commercial partners
42
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