apac

“providing advanced computing and
grid infrastructure for eResearch”

Partners:

¢ Australian Centre for Advanced Computing and
Communications (ac3) in NSW

« CSIRO

* Queensland Parallel Supercomputing Foundation (QPSF)

« Interactive Virtual Environments Centre (iVEC) in WA

e South Australian Partnership for Advanced Computing (SAPAC)
¢ The Australian National University (ANU)

¢ The University of Tasmania (TPAC)

* Victorian Partnership for Advanced Computing (VPAC)
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Compute Systems (aggregate 3500+ processors)
+ Altix 1,680 1.6 GHz Itanium-ll 3.6 TB 120 TB disk
 NEC 168 SX-6 vector cpus 1.8TB 22 TB disk

* IBM 160 Power 5 cpus 432 GB

* Altix 160 1.6 GHz Itanium-II 160 GB

» 374 x3.06 GHz Xeon 374 GB Gigabit Ethernet

e 258 x 2.4 GHz Xeon 258 GB Myrinet

* 188 x 2.8 GHz Xeon 160 GB Myrinet

* 168 x 3.2 GHz Xeon 224 GB GigE, 28 with infiniband
* 152x2.66 GHz P4 153 GB 16TB disk, GigE

* 2 XxAltix 64 1.5 GHz Itanium-Il 120 GB NUMA

+ Altix 64 1.3 GHz Itanium-II 180 GB 5TB disk, NUMA

Mass stores (15TB cache, 150+ TB holdings, 3PB capacity)
e« ANU5+1300 TB CSIRO 5+1300 TB plus several 70-100 TB stores

one virtual
system of
computational
facilities
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» Basic Services
— single ‘sign-on’ to the facilities
— portals to the computing and data systems
— access to software on the most appropriate system
— resource discovery and monitoring




$ Motivated by research
community needs

Bio-
informatics

Deploying Advanced Grid Services

Distributed Collaborative Computational Information Tele-
Computing Visualisation Steering Access Presence

!

Accessing high-performance computers
mass storage systems
communication networks
on-line instruments

Grid Infrastructure Grid Applications
Computing Infrastructure
« Globus middleware Astronomy
« certificate authority
« system monitoring and management High—Energy Physics

(grid operation centre)
Information Infrastructure o .
+ resource broker (SRB) Bioinformatics

* metadata management support
(Intellectual Property control)

« resource discovery
User Interfaces and Visualisation
Infrastructure

« portals to application software

« workflow engines Earth Systems Science
¢ visualisation tools

Computational Chemistry

Geosciences
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APAC National Grid.v1 — Single Sign-on, data sharing
Base: VDT (GT2.4.3, Monalisa, Ganglia), GridSphere, SRB,

OpenDAP, Nimrod, LCG
Use APAC CA VO model: VOMS
Manually configured solutions

Use National CAs
APAC National Grid.v2 Auto configuration

— Add portals and workflow support

Base: VDT-> GT4 (LCG, EGEE, Open APAC National Grid v3
Sciences Grid), Gridsphere, SRB OpenDAP,  Align with OSG, EGEE

Nimrod, LCG Use aarnet3 backbone
VO Model: GridShib, CAS..... |:>
< 2005 > < 2006 >

)

Access to Data Products

— Inter-governmental Panel Climate
Change scenarios of future climate
(3TB)

— Ocean Colour Products of

Australasian and Antarctic region

(10TB)

1/8 degree ocean simulations (4TB)

Weather research products (4TB)

— Earth Systems Simulations e
— Terrestrial Land Surface Data m
Grid Services ——

— Globus based version of OPeNDAP (UCAR/NCAR/URI)

— Server side analysis tools for data sets: GRADS, NOMADS
— Client side visualisation from on-line servers

— THREDDS (catalogues of OPeNDAP repositories)




Earth Systems Science

AC3 Facility (Sydney)
Land surface datasets

OPeNDAP Network

APAC NF (Canberra)
International IPCC model results (10-50Th)
TPAC 1/8 degree ocean simulations (7Th)

Met Bureau Research Centre (Melbourne)
Near real-time LAPS analyses products (<1Gb)
Sea- and sub-surface temperature products

CSIRO HPSC (Melbourne)
IPCC CSIRO Mk3 model results (6Tb)

CSIRO Marine Research (Hobart)
Ocean colour products & climatologies (1Tb)
Satellite altimetry data (<1Gb)
Sea-surface temperature product

TPAC & ACE CRC (Hobart)
NCEP2 (150Gb), WOCE3 Global (90Gb)
Antarctic AWS (150Gb), Climate modelling (4Gb)
Sea-ice simulations, 1980-2000
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» Belle Physics Collaboration

— K.E.K. B-factory detector
e Tsukuba, Japan

— Matter/Anti-matter investigations

— 45 Institutions, 400 users worldwide
« 10 TB data currently

— Australian grid for KEK-B data
* testbed demonstrations
 data grid centred on APAC National Facility

» Atlas Experiment
— Large Hadron Collider (LHC) at CERN
e 3.5 PB data per year
e operational in 2007
— Installing LCG (GridPP), will follow EGEE
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* Simulated collisions or events
— used to predict what we'll see (features of data)
— essential to support design of systems
— essential for analysis

« 2 million lines of code
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» Computationally intensive
— simulate beam patrticle collisions, interactions, decays

— all components and materials : 10x10x20 m, 100 pm

accuracy

— tracking and energy deposition through all
components

— all electronics effects (signal shapes, thresholds,
noise, cross-talk)

— data acquisition system (DAQ)
* We need 3 times as many simulations as real
events to reduce statistical fluctuations
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: pre-proc
P job .
SRB store|* p GT2 job
stagein | globusrun : gsub
i et status
job 19 GT2job IS PBS job
submit | get output
SRB store job GT2 job
stageout
VIS S—

post-proc




Cluster grid sites, using VM technology to

support multiple grid stacks

Installing Gateway Servers at all

Cluster

Datastore

High bandwidth, dedicated private

Gateway Server networking between grid sites

V-LAN

Gateway Server

Gateways will support, GT2, GT4,
LCG/EGEE, Data grid (SRB etc),
Production Portals, development
portals, experimental grid stacks

Datastore

Cluster

Cluster

# -

» Support the basic operation of the APAC National Grid

and translate grid protocols into site specific actions

— limit the number of systems that need grid components
installed and managed

— enhance security as many grid protocols and
associated ports only need to be open between the
gateway

— in many cases only the local gatekeeper needs to
interact with site systems

— support roll-out and control of production grid
configuration

— support production and development grids and local
experimentation using Virtual Machine implementation




Research Teams ,

Data
Centres

grid-based portals
distributed computation
federated data acces
remote control
collaboratories

Sensor
Networks

Other Grids:

Institutional
National
International

Instruments
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