Linux Clusters at EARS

What IS coming next?

"

-

Jure Jerman
Vieteoroloegical Office
Envirenmental Agency ol Slevenia (EARS)




Outline

Linux: Clusterat Envirenmental Agency: of
Slovenia

Operational experiences

Future reguirements for limited' area
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Needed ihgredients for future system?




Tuba — current cluster system

Installed 2 years ago,
presentediat 100 ECMWE
HPC Woerkshop:

Jardware:
s 13 Compute Nodes,

= 1 Master Node, Duali Xeon
2.4 Ghz,

a 28 GBmemory
s Gigabit Ethernet

New: 4 TB IDE2SCSI disk
array, xts filesystem




Jluba software

Open| source, whenever possible
Cluster management software:
?S: RELinux + SCgre (5.4)

Mature parallel environment
[lower latency MPI implementation
Iiransparent tey user
Gang scheduling
Pre-empting
Checkpointing
Parallelfshell

Automatic fault recovery (hardware: of:
Score)

FIEO: scheduler

gg%ability oftintegration with: OpenPBS and

Intel compilers




Ganglia - Cluster Healthr monitering
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Overview of tuba cluster

tuba cluster CPU last week

There are 13 nodes (26 CPUs) up and running.
There are no nodes down.
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Operational experiences

IR production: fer twe
\/eals

Unmonitered suite

NO hardware related
problems so far!

Some problems with SCore
(mainly’ related tor bufiiers
in-MPI)

NES related problems

ECMWE's SMS, solves
majority of problems




Reliabiity:

/home/a_sifoperlog/oper0l.log




New: operational setup

ALLADIN model
290x240%37 domain, &
0.3 km resolution
481 integration
5o, Mim




Optimizations

NGt everything Inla haraware

Code optimizations

s BrlLevel parallelization; (Up: two, 20 % at: greater number: of
PIrOCESSOrs)

s |.oad balancing of grid point computations: (depending oni the
AUMBEr off processoers)
Parameter tuning
= NPROMA cashituning
s MPI messageisize

g/m)provement in compilers (Lakhey —> Intel 8.1 20/— 25
0]

Still te work on: hyperthreadingl in: combination with
OpenMP




Downscaling off ERA-40
reanalysis withr ALADIN model

= Estimation of wind energy:
potential over Slovenia

s, Multiple nesting of target

computationalidemain; into ERA-
40 data

= 10 years period, 8 years /
month

Other researchyijobs
s, Radar latent heat nuadging
= Spectral coupling

Coexistence withi eperational
suite




Foreseen developments in

imited areal moedeling

Currently ALADIN'S km

2008-2009 Arome, 2.5 km (Meteo France
project):# ALADININH selver + Meso NH physics

“Grey zone: problem

Smootil convergence with Arome trough ALARO
Expensive, 3 x per grid point

llarget Arome: ~100ix — 200 % more EXpPEnsive




[How! tor get there (11i?)

Linux: commodity: cluster at EARS?
First Upgrade; at'the end' of: 2005

4-5'times the current system (iff possible, below
64 preCcessors)

Tiests going omi with:
s New: proecessors: AMD Opteron, Intel Itanitm-2
s Interconnection: Infinyband, @Uadrics?

Compilers: PathScale (AMD: Opteromn)
Crucial: Parallelifile system (TerraGrid)




[How! to) stay’ at the, epen side
off the, fence?

Linux and ether' OpenSource projects are evolving

Great nNUMDbEr off More and more complex software projects
SpPecific (operational) reguirements in' meteorology:

Space for system Integrators

Price/periormance gap: betWeenr commodity:and: brand
name systems is;getting smaller When the; size off systemy s
growing

Pioneer time of Beowulf clusters seems to) be over
Importance; off extensive test of all cluster components




Conclusions

Positive experiences with small commodity:
Linux cluster, great: price/perfermance
iatio

OUr present: type off development off new.
cluster works for small cluster;, might woerk
for medium sized and deesn't for big

systems
Euture are Linux clusters, but branded




