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Overview of San Diego
Supercomputer Center

m Founded in 1985

Non-military access to
supercomputers

Over 400 employees

Mission: Innovate, develop, and
deploy technology to advance science

m  Recognized as an international leader
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Grid and Cluster Computing
Networking

Visualization

m  Primarily funded by NSF
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AIST, Japan

TITECH, Japan

NCHC, Taiwan

CICESE, Mexico
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Routine Use Applications

1st application
Time-Dependent Density Functional Theory (TDDFT)
- Computational quantum chemistry application
- Simulate how the electronic system evolves in time after excitation
- Grid-enabled by Nobusada (IMS), Yabana (Tsukuba Univ.) and

Yusuke Tanimura (AIST) using Ninf-G
....... Cluster 1 E—b gatekeeper
el - T Exec func()
T Sequential = | Client \\, Serve lﬁ ey buCkendS
program ) \ Ly

T Client program of TDDFT

S Cluster 2
() o;f:“ w ﬂ{uﬂé uster
L main{){
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3rd Application — Savannah Case Study

Study of Savannabh fire impact on northern Australian climate

Fire-affected areas of the Tropical Savannas: 2000

- Climate simulation model
- 1.5 month CPU * 90 experiments
- Started 12/3/04

- Driver: Colin Enticott (Monash
University, Australia)

- Requires GT2
- Based on Nimrod/G

Description
of Parameters
PLANFILE

http://pragma-goc.rocksclusters.org/savannah/default. html
Cindy Zheng, Mardi Gras conference 2/5/05
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2nd Application - mpiBLAST

A DNA and Protein sequence/database alignment tool
e Driver: Hurng-Chun Lee (ASCC, Taiwan)

s Application requirements
—  Globus
-  Mpich-g2
— NCBI est_human, toolbox library
— Public ip for all nodes
e Started 9/20/04
e SCO04 demo

e Automate installation/setup/testing

http://pragma-goc.rocksclusters.org/biogrid/default.html

iIGAP/Gfarm
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4™ Application —

— iGAP and EQL (SDSC, USA)
— Genome annotation pipeline .

— Gfarm — Grid file system (AIST, Japan) =

— Demoin SC04 (SDSC, AIST, Bl

— Plan to start in testbed February 2005 jEar—
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Gfarm File System

[ ] Cinfy Zﬁeng, Mardi Gras Conference, 2/5/05
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Resources

Country/ | Institution System Submit Frovide ﬂﬂ SCMSWeb | Joined Testhed
Region Name Name System Us_?rs Monitor Ready Since Status
Info Guide Account

Japan AIST ume Done © Done © Done © Done © 2004/06/01 active
Korea KISTI jupiter Done © | Done © Done © Done ©® | 2004/06/01 | active
Thailand KU amada‘ Done © Done © Done © Done @ | 2004/06/02 active
Malaysia | USM aurora Done © | Done © Done © Ganglia | 2004/06/02 | active
USA SDSC rocks-52 Done © Done © Done © Done © 2004/06/17 active
Japan TITECH gsic-presto Dohe ©® Dohe © Done @ | 2004/06/30 active
Taiwan NCHC ase Done ©® Done © Done ©® Done © | 2004/07/05 active
USA NCSA ccg-login Done © Done © Done © Done © 2004/07/07 | In active
Singapore | Bl viper Done © | Done ® Done © Ganglia | 2004/08/13 | active
Mexico UNAM malicia Done © Done © Done ©® | 2004/08/25 active
Taiwan ASCC Pragma001 Dohe © Done © Done © Done ©® 2004/10/01 active
India UoHyd amber Done © | Done © Done © Done © 2004/10/12 active
Singapore | BIl marlin Done © Done © Done © Done © 2004/10/13 active
Mexico CICESE solaris Done @ | Done ® Done @ Ganglia | 2004/11/30 | active
Australia | MU mahar Done © Done © 2004/12/17 active
USA SDsC rocks-47 Done © Done © Done © | 2004/12/21 | active
USA NCSA tgc Done © | Done @ Done © Done © | 2005/02/01 | active
Malaysia | USM hawk Done © Done ©® 2005/02/16 active
China CNIC Pragma Done © | Done© | Done ® 2005/04/19 | active




Grid Status

Book Keeping

o Compute Application requirements SCMSWeb
Institution | Hostname Notres BioGrid PP Savan:ah QUMD upgrade Notes
AIST ume 32 [ Done © Done © Done © Done © All done ©
AsCC pragma001 3| Done ® Done ® Done ® Done ® All done ©®
BII marlin 4 Done © Done © Done © All done ©
CICESE solaris 7 in progress gl:‘zi;ﬁ::ng on hardware
CNIC pragma 8 Done © All done ©
KISTI jupiter 16 | Done © Done © Done © Done © All done ©
KU amatal 14 Done © Done © Done © All done ©®
MU mahar 50 Done © in progress | in progress
NCHC ase 8| Done © Done ©@ Done © Done @ All done ©
NCSA tgc 12 [ Done © Done © Done © Done © All done ©
sDSC rocks-52 15 | Done © Done © Done © Done © All done ©®
SDSC rocks-47 3 Done © All done ©
TITECH gsic-presto 8 | Done © Done © Done © Done © All done ©
UNAM malicia 5 Done © Done ® Done © All done ©
UoHyd amber 8 | in progress | in progress | in progress | in progress
Usm hawk 16 | in progress | Done © in progress | in progress
Usm aurora 16 [ Done © Done ©® Done © in progress ;zr;dz:ggsos upgrade in
Done 8 1" 13 10
In progress 2 3 4 4




Grid/Cluster Monitoring

=2 SCMSWeb Monitoring Tool :::

000 Ganglia Cluster Toolkit

PRAGMA Grid Report

@ htp: /pragma-goc.rocksclusters.org/scmsweb/ @@ Google [« »|[@][a AJ[e][+] @ np:/pragma-goc.rocksclusters.org/ganglia/ Q-
53]
PRAGMA Grid Report for Thu, 28 Apr 2005 21:41:22 -0700 (Gerfresh )
Last [ hour Sorted [ descending %)
‘Thu, Apr 28 2005 20:40:00-0800 Display by: (Day 1% PRAGMA Grid > (~Choose a source
Level: PRAGMA | --Select Unit-- 2 Legend
PRAGMA Grid (5 sources) i< i
Amata Gsic-presto Pragma00 .
> CPUs Total 50 PRAGHA Grid Load Tast hour PRAGHA Grid Menory Tlast hour
Hosts up: 30 P S s SR T R e £ o
Hostsdown: 0 H a0 T8, 2¢ T + - T
I DM e = o
Avg Load (15, 5, 1m): s k 1 N
%, 1%, 1% 21:20 ° 21:00 21:20
Localtime: O 1-win Load [ Nodes W cPUs M Running Processes B Menory Used W Menory Shared B Memory Cached
2005-04-28 21:41 O venory suffered B vewory Suapped B Total In-core Hemary
Pragma-GOC ot v
CPUs Total: 4 Pragna-GoC Load Tast hour Pragna-GOC Henory Tast hour
Name /Info %CPU System Users Nice de Hosts up: 1 a0 " —_—
oot Grid: s F ¥
PRAGMA Grid (12 Units)  0-000 0.005 0.028 0.838 0.215 0.000 8.025 Hosts down: 0 H 1 i I’l E IS
: s B £ 20 152 1oe
Sster: 11 Pragna Grid Load Average Last Day Pragna Grid Wenory Last Day 3 1L (e m H
: : ERNs (31 1 A
running: 126 200 M M o 4 2100 21100 2ti20
down: 8 = a1 g me d Localime O -nin Load B Wodes B Crus M funning processes B berory used B verory shared B enory cached
CPUs: 251 = H £ H 5-04-28 21:41 0 Henory uffered B Wemory Swapped B Total Tn-Core Henory
o Centro Solaris ca v
00! o 08100 Taion aion 00100 08100 12100 18100 .
O 1-in Load B Total crus I nodes B dppTication used B cached [ suffered O Free ;PU\T‘“‘" : Centro Solaris Load Tast hour Centro Solaris Menory last hour
0sts up:
ASE Cluster 0.130 0.250 0.160 0078 0.300 0000  99.572 Hossdown: 0 y ! !
2 z z 5 T &
Ase Cluster Load Average Last Day Ase Cluster Menory Last Day 5 g res
Host: I < < Avg Load (15, 5, 1m). g
total: 9 ! H a i 6, 1%, 1% 2100 2120 oo 21700
funning: 9 1o il B = H Localtiwe: O4-win Load @ nodes B cpus M Runming Pracesses B venory vsed B vewory shared B remory cached
CPUS: 18 } - 2 4 2005-04-28 21:4 O Menory suffered B Memory Swapped Wl Total InCore Memory s
rry— § AURORA i view ;
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m  SCMSWeb

Kasetsart University, Thailand
SCE Group

m  Ganglia

UC Berkeley
Millennium Group

m  Working to support Ganglia data inside SCMSWeb




Network and Grid Monitoring
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PRAGMA GRID STATUS

A http:/ /rocks-52.sdsc.edu/pragma-grid-status.html

©=(Q- Google

PRAGMA GRID STATUS (Fri Apr 29 1:05:00 GMT 2005)
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Custom map created for PRAGMA

m Testing Grid Services

NCSA (Originally used on Tera-Grid)
Actively probes all Globus services



Linux Clustering Solution
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Open Source Cluster Distribution L -

Make clusters easy. Scientists can do it. HPCwire
EDITORS CHOKCE AWARDS
A cluster on a CD [—
Red Hat Linux, Clustering software (PBS, SGE, i
Ganlia, NMI) NPACI- Rocks
Highly programmatic software configuration
management

x86, x86_64 (Opteron, Nacona), Itanium
Korea localized version: KROCKS (KISTI)

Optional/integrated software rolls

Scalable Computing Environment (SCE) Roll
(Kasetsart University, Thailand)

Ninf-G (AIST, Japan)
Gfarm (AIST, Japan)
BIRN, CTBP, EOL, GEON, NBCR, OptiPuter

Production Quality
First release in 2000, current 3.3.0
1000+ Worldwide installations
4 installations in PRAGMA testbed
Used is several large UCSD projects

HPCWire Awards (2004)

Most Important Software Innovation - Editors
Choice

Most Important Software Innovation - Readers
Choice

Most Innovative Software - Readers Choice

D IRID
DATA FARM



Some of our large users

Yryry

Rocks Cluster Register

- Q A A i l A hitp: / jwww.rocksclusters.org/rocks-register/index.php?sortby=FLOPS&sortorde - Q'I
m

CPU Types
B pentium Ca0 058
O athlon ¢9.352)
Opteron (16,9681
ROCKS CLUSTER REGISTER | Opteran Cl6.952 ROCKS
; o rocksclusters.or O other (o.4587
Back to www.rocksclusters.org B EngaT ¢11.628)
Add your cluster to the Register.
Click on a column header to sort by that field.
Click on an (id) for details and to edit yvour cluster.
CPUClock FLOPS - Upl
Name Org CPUType CPUs (GHz) (GFLOPS) Location Down
429 Total CPUs, Ave CPUClock, Total FLOPS: 26502 202 11680462
(497) § 1
More Tungsten 2 NCSA EM64T 1040 3.60 T4HE Urbana. IL
:\:JI;‘:?*’ lonestar TACC Pentium 4 1024 306 6266.8E Austin, Texas
I\EIE le" GridKa Forschungszentrum Karlsruhe Pentium 4 1284 243 624024 Karlsruhe , Germany
ore
2
[hTI‘t)]‘I)" USCMS Fermilab Tierl Fermi MNational Accelerator Lab Pentium 4 704 280 30424 Batavia IL
I\E? i_' Iceberg Bio-X @ Stanford University Pentium 4 604 280 33824 Stanford, CA
ore
:\;‘I::‘rjj Zohar Georgia Tech Physics (Dell) EMG64T 512 320 3276 8 Atlanta, Georgia
EI%,: ) Fermilab reconstruction farms Fermilab Pentium 3 1504 1.50 2256 Batavia, IL
ore
(349) X \ 1 5 :
More karan N/A Athlon MP 450 240 2160 san diego
(20 UN TOTS Intel Pentiumd 388 266 2064.16 Hillsboro. OR
ore
25 ig ergy Accelerator Resean
(425) Belle-KEK-Dell High Energy Accelerator Research EM64T 300 340 2040 Tsukuba-shi, Japan
More Organization

. B



Rocks Hardware Architecture

ethi Fublic Ethermnet

Front-end Node(s)

T athi

x

Ethernet Metwork

=

ethQ ethd ethQ ethi

Mode Mode Mode B = = = = = = = = = = = Mode

Application Message
Passing Network




Goal of Rocks

m “Make Clusters Easy”
Easy to Build
Easy to Manage
Easy to Use
Easy to Program?

m Target Users
Application Scientists
Busy Administrators

Anyone who wants their
own supercomputer




How Easy?

m Install Frontend Machine
Insert Rocks Base CD LAY )
Insert Optional Roll CDs o <F\ *e

Answer 7 screens of
configuration data

Drink coffee for 30 minutes

m Install Compute Nodes
Login to Frontend

Execute insert-ethers to find
compute nodes

Boot Compute nodes (PXE)
Goto step 3

m  Add user accounts
m  Start computing




Rolls are Optional CDROMs

m  Ordering a New Car
PICK PACKAGES
Sports package
Heated seats = COMBO #1: PREMIUM
> COMBO #2: SPORT
Automatic Transmission > COMBO #3: COLD WEATHER

> NEXT STEP

Cool Color

m  Choose Cluster Component
Schedulers
= PBS
s SGE
Monitoring System
m  Ganglia
m  SCMSWeb (SCE)

Interconnect
m  Myrinet THE SPORT PACKAGE WILL ADD:

CLICK IMAGE TO ADD THE SPORT PACKAGE TO YOUR LIST.

m Infiniband
m  Choose from well known combinations
Compute
Grid
Visualization
m Create your own combination
Expert mode




Sample of Available Rolils

m  ArecaSl

Tripwire related tools
m  Condor

High-throughput computing grids
m Java

JRE from Sun

m Infiniband
IB drivers & MPI (Infinicon)
IB drivers & MPI (Voltaire)

m Intel
Compilers and libraries (Scalable
Systems)

m Lava

Scheduler (Platform Computing)

Gfarm

Grid Filesystem (AIST)
Grid

Globus, etc (NMI R5)

PBS

Portable Batch System (University of
Tromso)

RxC

Cluster Management GUI (Scalable
Systems)

SGE

Sun Gridengine

SCE

Scalable Clusters Environment
(Kasetsart University)

Viz

Create Visualization Clusters



Current Status

m Rocks 4.0.0

In Beta
Release in May

B Supports
x86, x86_64, and Itanium
Myrinet, IB, GigE

m Base OS
Ships with CentOS
Or user provided RHEL
(commercial)

m Sample Roll Stack on Right

Parallel Code / WebFarm / Grid / Computer Lab

PVFS

Base App
Roll Roll



LLELL AT

www.sdsc.edu
www.pragma-grid.net

www.rocksclusters.org



