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The Supercomputer Company

Outline

* KMA'’s Cray X1E system
* Relationship between Cray and KMA

e Grid
o Grid Project at KMA
« UNICORE

 Current Status
* Future plan
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Ihe Supercomputer Company
History of Supercomputer in Korea

RDPS MM5 30km 10km 5km 33L
(Gflps)

GDPS T426 40L
ENSE T213 30L
GDPS T213 30L

\
\ IBM P690+
. ENSE T106 30L 2003.7
\
GDPS T106 30L \
\
\ \
\
\
\

3.7Tflops

PC Cluster428 CRAY X1E
NECISXS 200};12" ‘ 2005. 11
v ’ 433.2Gflops 18.5Tflops
CRAY T3E 2000.9 .
1997.6 224Gflops /|
115Gflops :

CRAY C90
1993.11
16Gflops

TeraCluster
2004.1

2.9Tflops
1BM P690

2002.1
665.6Gflops

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

NEC SX6
2003.6

160Gflops
NEC SX5

2001.5
Fujitsu VPX 220 80Gflops
1995. 6
1.25Gflops

High Performance computing resources in KMA and KISTI
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KISTI : Korea Institute of Science and Technology Information
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[he Supercomputer Company

The specification of KMA's Cray X1E system

Ref CRAY X1E
Installation 2005. 12
PU 1024 MSP ’

Peak performance 18.5TF u

@

Capacity of DAS Disk 67 TB
Capacity of SAN Disk 21 TB

Capacity of Tape drive

For NWP Operation

Functions Research & Development

ADIC Scalar 10K 1PB
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Network Configuration
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[he Supercomputer Company

Relationship between Cray and KMAJ

e Cray Korea supports KMA'’s role including code optimization
and Grid project with 9 local engineers.  pag

\‘ earth system research center
 The joint KMA-Cray Earth System Research Center (ESRC) |
 Established by KMA and Cray. |

« To promote the advancement of atmospheric modeling over
the East Asia Pacific region.

 ESRC internship & Grant Projects
« ESRC Workshop

Presenters 05 ESRC Workshop ’05 ESRC Workshop Winners of 06 ESRC

2006-05-09 This Presentation May Contain Some Preliminary Information, Subject To Change Internship & Grant Projectg



'The Supercomputer Company

What i1s a Grid?

1001 definitions

e Distributed, networked computing & data resources
* Networking and computing infrastructure for utility computing

e Distributed platform for sharing scientific experiments and
Instruments

* The next generation of enterprise IT architecture
* The next generation of the Internet and the WWW
 Computing from the wall socket

 The Advanced Network

... and 994 more ...

* Wolfgang Gentzsch, 2005
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[he Supercomputer Company

What i1s a Grid?

* To Integrate the distributed computing platforms via
express network to share computing and data
resources

 Computational Grid
e Data Grid
e Access Grid
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Supercomputer Company

Grid Project at KMA
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he Supercomputer Company

Current Status

e ROKAF
 NWP and model research

A

e APCC N8

APEC Climate Center

 Climate research

e DWD &
Deutscher Wetterdienst

* Run a simple script
successfully to DWD

e For MetGrid
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'The Supercomputer Company

UNICORE?

* A vertically integrated Grid middleware system

e Provides seamless, secure, and intuitive access to
distributed resources and data

* Used in production and project worldwide

* Features
* intuitive GUI with single sign-on e matured job monitoring
» X.509 certificates * interactive access with UNICORE-SSH
 only one opened port in firewall e resource managments
required

 production quality, ...
« workflow engine for compliex

multi-site/multi-step workflows
* Achim Streit, 2005

2006-05-09 This Presentation May Contain Some Preliminary Information, Subject To Change 11 |



'The Supercomputer Company

Why UNICORE

* Allow remote users to run on KMA supercomputer
while minimizing security risks of unauthorized use

* Provide a simple interface to beginners in running |
meteorological applications on KMA supercomputer

* More practical to use operationally
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The Supercomputer Company

UNICORE Software package

* UNICORE S/W consists of 5 packages
e Client: Java based
o Gateway: Java based
* NJS (Network Job Supervisor): Java based
« UUDB (UNICORE User Data Base): Java based
o TSI (Target System Interface): Perl based

* UNICORE certificates web too|..... =
* Perl based S—
* need openssl| i

DB
@ @ ncarnation

Abstract

2006-05-09 This Presentation May Contain Some
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Install status

e Certificate Authority
 Install the general CA
* Create Gateway certificate, NJS certificate, User certificate
 Install web CA issue site in Login server

* Packages

Client: PC

Gateway: installed in Login server
NJS: installed in Login server
UUDB: installed in Login server
TSI: installed in X1E ( with PBS )

e Test to run simple job and meteorological application
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UNICORE structure with VPN

VPN

[h%

enb”

18

User Gateway
-UNICORE Client -UNICORE Main Gateway
-NJS, UUDB, TSI ( cross compile)

Login server
- NJS, UUDB ( Job submit)

Cray X1
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Running application on UNICORE

[HUNICORE Client J i [ |
File .Job Preparation Job Monitoring Settings Extensions Help
| & H & H G H 3} | | ju | Mame [HelloWorldJob
[=7.Job Preparation UNICORE Site ies | Resouces || Speci tings |
|He|mvvurwuh [10:58.45 0171 utzuus]| DWD 2 ext, FW, 4.0) ‘ Task Dependencies z
[E] Hetiowiar AR -
.LINICOHE Client N —1O] x|
File Job Py i Job Monitori Settings Ex Help
n ‘ il { | Name: ‘Nechrmﬂ ‘ Type: ‘ C shell - ‘
ﬁJuh F‘reparahnn [ Script Editor || Options | FileImports | File Exports |
Hew_Job2 [15:26:1 4 D2/01i2005] ‘ File Edit ‘
E] Mew_scrip [HUNICORE Client . 10l x|
File .Job Preparation Job Monitoring Settings Extensions Help
& H @ H [ | éi | o ‘ :|Name: |New_5cr\pl1 |Type:|(2shell V‘
[ Jois Preparation | ScrtEaRor | Ontions | Fie mports | File Exports. |
ew_Job2 [11:08:34 02/032005] H D‘ Tl ‘ = ‘

[AUNICORE Client i =/

File Job Pr Job Monitoring  Settings  Ext Help

@ ® & ‘ o ‘ | Standard Output | StandardError | Details | AJOview |

[ .1ob Monitaring
|jJnh F‘raparatmn

@ T DD 2 (et Mew_Seriptl: RUNMING
Mew_JobZ [11:09:34 02/03/2004) =
@ D ibm_sp % History-
Mew_Script!
EEt Tire Stamp © Marme Descrigtion Status Reason

R A 11:03:45 D2003/2005 HNaw_eriptt Exacution PENDING |iitial status
k % ® | & 11:03:45 D2003/2005 HNaw_eript! Import: <Local: Cihwrfieta_micro_loskup dat = sta_micro_lookup dat= PENDING lritial status.
@ B K gatew: 110545 030372005 |Hew_Ser [import:<Local: C-wrfiLANDUSE TBL -» LANDUSE ToL> FENDINS Iritial status
[9 100 Monttoring 11:03:45 D2003/2005 HNew_eript! import: <Lasal: Ciwriinamelistinput = ramelistinpt= PENDING liritial status.
[0 10548 A5 Wew_Seribt]|impert <Looel:  rERTM_DATA - RRTH_DATA- Fentins o sotus
@ 5 DWD 2(e W, 40) 110645 020302008 |Mevi_Soript1 _|Import <Loosl: Covrfuunt e > v awe> FennNG sl tatus
b D lom_sp(cos5)_ext < 11.09:45 0200372005 nevi_seript1 [import: <Local: & vertwertocy_o01 > wrtbcy_do1> FENDING ritial status
11:03:45 D2003/2005 |Mew_seriptt [import: <Logal: Covwrihwrinput_d01 -= wriinput_do 1= FENDING Initial status
Lo D ibm_sp(5)_ext <N 11.08:45 0203/2005 [Mewe_script |Export: < MRFOUT * » Local: Cwrfoutputs FENDING Initial status

o E im_spiis)_extse 11:12:36 0203/2005 |Hew_soript |import: <Local: Cwriveta_micro_lookup.dat -> eta_micra_lookup dat> READY

@ @ 11:12:36 02032006 [Mew_seriptt |import: <Local: CowrLANDUSE TBL -» LANDUSE TBL= READY

@ T Kma gateway 11:12:36 0203/2005 [Mewe_soript |Import: <Local: Cwrinamelist input -» namelistinput> READY

¢ D KMA UMICORE =N (3 Job Manitoring 11:12:36 02/03/2006 |Mew_Script1 |Import: <Local: CwriRRTM_DATA -> RRTM_DATA= READY
i | < B B E

o2 g | @ DO 2 (o, P, 4.0 11:12:36 D2003/2005 Mew_Soriptt Import: <Logal: CobwrARATM_DATA -» RRTH_DATA= EXECUTIN Start ActionSroup processing

. [ 11:12:36 0203/2005 |Mew_geript1 |Import: <Losal: Ciwrfiverf exe = wiiexes READY

o g New_Seript! o D ibm_spicoss)_ex =NJS= 11:12:2¢ 02/02/2006 |Mew_Seript! |Impart: <Local: Civerfrfbdy_d01 -> wiibdy_d01= READY

—————— =" > |j form_sp(5)_ext <NJS> 11:12:26 02002/2005 [Mew_geript1 [impart: <Local: Cowrihwringut_d01 -= wriinput_d01= READY

;,&\Festuser 's kma_ 2 = s e e 11:12:3€ 0203/2005 [Mawe_script |Impart: <Laeal: Cirfwvrfinput_d01 > wifinput_do1> EXECUTING Start ActionGroup processing
S — [ N ibrn_sp(i5)_ext-s5h <85H: ‘ & ‘ ® i ‘ i 11:12:36 02/03/2005 Mew_Script! Import: <Local: Ciwriveta_micro_leokup.dat -= eta_micro_lookup dat= CES L
11:12:36 02003/2005 Mew_Seriptt Impart: <Local: Ciwritnamelistinput -= mamelist inputs
KMA, gatews £ g L. l o L 5 istinpits
@ ﬁ g i =] Job Monitorin 11:12:36 0203/2005 : <Local: CovwrftRRTM_DATA -= RRTM_DATA=

L3 |j KIA_UMICORE <MNJS=

@ ﬁ. DWD 2 (ext, W, 4.0 11:12:39 02/03/2005 =Local: C \wﬂ\wrf_ex_e -2 ot exes
Mew_JohZ [16:26:14 0210 ) 1 =Local: CowmMLANDUSE TEL -= LANI_]US_E.TBL=
& [0 ibm_sntcnss)_est <his- i " 1 wirtbdy_do1>
&[] Hew_Seriptt o [ wmn_sons_ed s 1 e N 401> wrfinput_0 1> ]
" ml New_Jok2 [11:09:34 0210 5 N ibmis =2 11:12 502m3fzous |New_seriptt Execution READY _
_spiixs)_exd-ssh =55H= 11:12:48 n:mafznns News_Seriptd Execution EXECUTING
@- Mew_Script] @ e g 11:12:45 0210372005 Execution [RUNNING ]
12:25:02 02/03/2005 New_Seript! Execution [GUCCESSFUL Script reported no errors
[} D KMA_UNICORE =MJS= 12:26:07 0210372005 new_ser [Export: < MIRFOUT * » Lacal: Ciwrfioutputs READY I -
12:25:07 02A0E2005 [Mewe_Seript |Export: < MRFOUT £ » Lacal: Criwrautputs ICCES

Mesw_Joh2 [15:26:14 02/01/2008]

KMA Gatewa
Nesw_Joh2 [11:08:34 02/0312005)

Mew_Script

Q’?_resluser's kma_unicore id |[C\Progr:

,}xm ob Monitoring: Mew_Script!
2006-05-09 This Prm&m#vmywmmmmmmrcmnge—l 16
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Remote access to KMA's Cray X1E system

other PC

It is impossible for everyone to
connect with KMA Supercomputer
except of someone who was
certificated Authority by KMA

l UN|CORE & PB
e = |10

Intranet

2RERRR - Republic of KorEXHPRFRIREE™ o, Subject To Change
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Future directions — uMeteo-K

e ubiquitous Meteorology-Korea: ubiquitous Korea for meteorological

research cooperation system

sTopography
Input data K sBoundary fields from GME
& results sConstants

sModel code

sc?entlstbo testbed \ virtual
i ] storage

:f*ﬁf E=

Data grid for climate prediction

Data transportation
Wu-Ftp Connecting

Model output

2006-C I
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' The Supercomputer Company

Future directions — MetGrid
Partners of METGRID

- All major global weather forecasting centers

Name System

» To share their global forecasts with each other as

a multi-model ensemble CMA IBM Power 4
*To agree on areas of the world which merited further DWD IBM Power 3
studies
ECMWF IBM Power 4/5
Current Status & Goal
« Simple UNICORE test with DWD KMA CRAY X1E

« Setting up UNICORE including user interface

for 2nd Supercomputer System Meteo Fujitsu VPP

France 5000

» Sharing datq and comput_ational resources NCAR IBM Power 3/4

» Set up a project for carrying out the study and
agree on resources

« Start of pilot phase (01/2006 ~) UKMet | NEC SX-6




Current Progress of
Grid Project in KMA
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