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« 2001-2002: a research project of the
NORDUNet2 program aimed to /. NORDUGRID
enable Grid in the Nordic countries

Grid Solution for Wide Area . -
« Since end-2002 it is a research Computing and Sota Howdting L
collaboration between Nordic
academic institutes R
5 insfitutes  with the purpose of
— Open to anybody, non-binding @ viyerone o colboraton o ot cors 1 5
) i & C“F‘""’_!'“'_Im“' worldwide Grid Research ond u -
« Since end-2003 it focuses on o el v
middleware i e—t— Pk SIS
— Develops own Grid middleware: the By Vel Uiy The aim s o deliver a fautioierart, | IR
-a:: University of Besgen scaloble, porckle, light-weight and
Advanced Resource Connector B 75 ik i R vt by oored coon for o IR
(ARC) :ES Adlbarg Unizersity i'sfem This set of focls cr!:!
. : § T oo e ARG iddonre. ARG
— Provides middleware to research LN iy of Moo oo Open Smurce  saftwars,
. . . :E: Jogef Stefin Instinate avagilable for o wide range of Linux
groups and national Grid projects & ot s o Chi P B | ST
! . . @ o Vniveity
« ARC is now installed on ~50 sites g} ey o 3 The goals
_~ . . m Merwegizn Universty of Seience and Tecknalogy o Develqpund support_ARCmiddleer
( 5000 CPUS) in 13 countries all - 5 gﬂ'?ﬁ;ﬂ_ﬂiﬂ;ﬂﬁ@ﬁféﬁmm
over the World B R e
o * development, deployment and usage
(e TINR Unicenicy Gentee 4 Contribute fo development and spread of world-wide Grid

standards
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L

NorduGrid ARC
Middleware Components

Mandatory elements

— — — — Optional elements
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% Databases 1..*

Services 1.*
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1. The system must be:

a)
b)
C)

d)

“Traditionally, Scandinavian design has been associated with

simple,

|_ig ht-Weight uncomplicated designs, functionality and a democratic
approach”

Portable & modular design.org

Non-intrusive on the resource side:
« Resource owners retain full control

* No requirements w.r.t. OS, resource
configuration, etc.

 Clusters need not be dedicated

* Runs independently of other

existing Grid installation | ’ /b
Special attention to functionality & \ /
performance < '/(

www.nordugrid.org 5
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a) Flexible & powerful on the client part

* must be easily installable by a

novice user

* trivial tasks must be trivial to

perform

* no dependency on central services

» No central client(s), create a real il

=l

| !\_

distributed system

2. Strategy: start with something
simple that works for users
and add functionality gradually

Source of design illustrations:
“Scandinavian Design beyond the Myth”
www.scandesign.org

www.nordugrid.org 6
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* New users through easy to
use software

» Have them coupled loosely
through the NorduGrid
collaboration (see NorduGrid
monitor)

* Ad hoc resource sharing

2 Grid Monitor - Microsoft Internet Explorer

Processes: wmGrid = Local

Atlas (UniMelb) B4+2
& Anstralio Charm (UniMelb) 0+8 {queue down) 0+0
Alfred (UniMelb) 846 2+1
DistLab (DIKU) 840 0+0
Aalborg Grid Gateway 45 T 0+0
Niflheim (DCSCIDTU) 902 0+17
- Horseshoe (DCSCISDU) e, 0+3
"EDemmart 1 640 0+0
Morpheus 18 23+0
Theory (DCSCIKU) 112 N o+42 0+1
VCR (VideoRecorder) 1 0+0
UT IMCB Anakonda clus> 15 348 0+0
UT CS Antarctica Clus> 20 HEEE 0 0+0
CMS on CERN Linux 1 B+8 0+0
- CMS Production server 8 B+8 0+0
UT DOUG Cluster 2 6+0 0+0
CMS test cluster 1 Bl 0+0
EENet cluster ] 0+8 0+0
UT Physics Cluster 3 T — 0+0
CSC Kirppu 1 6+0
. Mill (Physicum) 50 8415 0+0
tFinland - pioha (HIP) 1 o 0+0
Testbed0 (HIP) i B+0 4+1
e FZK cluster 90f I 0+0
LRZ cluster 234 T 0+243
Oslo Temp Cluster i a+8 25+0
Parallab IBM Cluster 58 0+75
#= Norway Bergen Grid Cluster 2 T T 7+0
Oslo Grid Cluster 41 51+0
Ui0 Grid 100 0+1
om Slovenia SIGNET 40 6+0
Bluesmoke (Swegrid, NS> ag | 9 | 187+0
Kosufy farm g0 T 0+0
ISV 4 T T 14+0
Hagrid (SweGrid, Uppm> 100 68+0
L Ingrid (SweGrid HPC2N) 101 T 124+0
Monalith (NSC) 305 TR 0+121
Quark Cluster 7 6840 0+0
Beppe (SweGrid PDC KT> g5 NN 49+0
Sigrid {SweGrid, Luna> g9 T 19+25
Toto7iWhenim64 (Lunar> 192 0+11
o Switterland ~ Bern ATLAS Cluster 8 &0 | 12+0
TOTAL 42 sites 5196 570+ 3169 597 + 499
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Popular Grid middleware
for know-how sharing
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* National Grids in the

NorduGrid collaboration: *

— NorGrid (Norway)

— SweGrid (Sweden)

— M-Grid (Finland)

— Eesti Grid (Estonia)

— DCGC (Denmark) B individual sites

NorGrid

— Swiss ATLAS Grid (Switzerland) =~ Miswegid

.M-G!id _
» Regional Grid in the B oo
NorduGrid collaboration:

B pcGe
— Nordic DataGrid Facility

M Swiss ATLAS Grid

site capacity (CPUs)
o 1-10
o 10-50
= 50-100
= 100+
® planned

05/07/07
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* A Co-operative Nordic Data and Computing Grid facility

Nordic production grid, leveraging national grid resources

Common policy framework for Nordic production grid

Joint Nordic planning and coordination

Operate Nordic storage facility for major projects

Co-ordinate & host major e-Science projects (i.e., Nordic WLCG Tier-1)
— Develop grid middleware and services

* NDGF 2006-2010

Funded (2 M.EUR/year) by National Research Councils of the Nordic
countries

Builds on a history of Nordic grid collaboration
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« The Nordic Regional Research
and Educational Network (RREN)

* Owned by the 5 Nordic National
RENSs

e 25 Years of Nordic network
collaboration

« Leverage National Initiatives

* Participates in major international
efforts

* Represents Nordic NRENS
internationally, gateway to the
Nordic area

The NORDUnet Network

/
10Gbit/s . 10Gbit/s

l 2,5Gbhit/s
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HSCb!Us
OGblt,fs

J \ 1 ._.L
[

¥ *:pﬂ‘ 10Gbit/s —

4';

& NORDUnet
Jun 5, 2006
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* Umbrella organization for
Nordic/international resource sharing

 Host the Nordic WLCG Tier-1 for the
ATLAS and ALICE VO

« SLA and contract based resource sharing
» Currently starting up new VOs
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National Resource Allocation Entities

Grant Contrant
incl. NDGF

ct




* NDGF strategy for new communities
— Users already have (access to) resources
— Established user (inter/Nordic) community
— Pool resources pr VO
— Primary for large scale production

— Resources and services are committed
through SLAs

» ...Grid is just a tool

 NDGF becomes a virtual Super Computer
Center



* New communities have different needs

— Need for software integration
— Resource sharing paradigm different pr VO
— General CE/SE setup rarely enough
 New communities requires changes to the
facility:
— Developers needed for this

 New NDGF community projects during
May



Certificate based security removes need
for bi-lateral agreements or a “big brother”
organization

Works fine for trust, but using actual
resources re-introduces the need for bi-
lateral agreements / an umbrella
organization

NDGF takes the umbrella role for the
Nordic region

.. alternative would be some kind of
economy



* New user/community strategies:

— The ad-hoc sharing era is insufficient for large
scale production

— Need for SLA / contract based resource
sharing

— Need for development for the new
communities

e Grid or virtual SC Center?



