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Overview

« GENIE Project

e Grid computing infrastructure

— Compute

— Data

— Workflow

— Collaborative Study

« GENIE model studies on the National Grid Service
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Scientific Aims

« Orbital parameters affect incident radiation and climate

 Biological and geological processes interact with, and
feedback upon, the climate (via, for instance, CO,)

4 glacial cycles recorded in the Vostok ice core
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Climate Change

« Source: http://www.climate.unibe.ch/
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NGS Production Data Node
Oracle 10g

) Southampton Development Data Node
Oracle 10g

NGS Compute Node
Linux; Solaris; Windows

Institutional Cluster
Linux

Condor Pool
Win32

‘ GENIE users University of Lancaster

University of Manchester

Centre for Ecology and
Hydrology, Edinburgh

University of Leeds

University of Oxford

CCLRC Rutherford

University of East Anglia
Appleton Laboratory

University of Cambridge

University of Wales,

Swansea The Open University

University of Cardiff University of Westminster

University of Reading

University of Southampton,

University of Bristol
RS National Oceanography Centre

The GENIE user base is
primarily UK based with a
growing number of
international collaborators
and users. The Grid
computing software is used
to exploit compute and
data resources on the UK
National Grid Service and
institutional clusters and
Condor pools. 6
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GENIE Project Aims

« Develop a Grid-based computing framework

— to flexibly couple together state-of-the-art components
to form a unified Earth System Model (ESM)

— to execute the resulting ESM across a computational
Grid

— to share the distributed data produced by simulation
runs

— to provide high-level open access to the system, creating
and supporting virtual organisations of Earth System
modellers



Geodise Toolboxes

1) Geodise Compute Toolbox

— Grid access from the Desktop
— Matlab and Jython interfaces
— Globus and Condor support

B Geodise Database Toolbox

— Associate metadata with data
— Programmatic and GUI access

%OptionsMatlab

— Engineering Design Optimisation

— Suite of multi-dimensional
optimisation algorithms
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gd _createproxy.m Creates a Globus proxy certificate for the user’s credentials
gd_destroyproxy.m Destroys the local copy of the user's Globus proxy certificate

gd_jobsubmit.m
gd_jobstatus.m

Submits a compute job to a Globus GRAM job manager
Gets the status of a Globus GRAM job

Geodise
Compute |gd putfile.m Puts a remote file using GridFTP
Toolbox gd getfile.m Retrieves a remote file using GridFTP
gd_rmfile.m Deletes a remote file using GridFTP
gd makedir.m Creales a remole directory using GridFTP
d_rmdir.m Deletes a remote directory using GridFTP
Gecdise gd_archive.m Archives a file or data structure to the database
Database |gd query.m Query the for data ified criteria.
Toolbox gd_retrieve.m Retrieves a file or data structure from the database
Client Grid
Jython -
"_‘ v . (T TTTTTTTTTT Y Database
s o, Web Services

Metadata
Database
XML Schema

Scart e degrees)
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Matlab Jython
.m files py files
Geodise Java API
SSH Java Client Java CoG
Condor Condor Globus
Native Web Service GT2
/’ ________ \\ soTTTTTEETEEEEES \ s TTTTTTEEETEEETTEEETS N
Condor Pool Microsoft Institutional Y| UK National Grid Service (GT2) |

Compute
Cluster Server

Resources (GT2)
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http://windowshpc.net/
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Data Management System

Client Grid
2, Jython R -
>>> gd_archive : Geodise Database Toolbox 'ég‘ : Bty By
>>> gd_retrieve | ’ I Location
>>> gd_query _\T\/ Jython Java : Service
&\ MATIAB : Functions Client Code | |
T — mem | AEEs B QOAP > <
T o AXis Al Authorisation 3
>> gd_archive | Matlab | Service Y
>> gd retrieve «H Functions < » CoG < : v
I
>> gd_query | | Metadata
o _’/ Metadata Database
Archive & Query
_ Services \T/
GridFTP :
‘
== ” Globus Server XML Schema




Workflow

Jaxlom ab

<+

Update
scripts

Process
active jobs

_

¢

Select new
work units

>

Active job

handles Eij‘_
L

Poll job handle

>
Archive output data

GT2 resource

Submit new
work units

Candidate

~work units Ej

Retrieve
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restart data @
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GridFTP exec + data

jobmanager-pbs

jobmanager-sge

jobmanager-condor

jobmanager-fork

Submit GT2 job
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HPC
Cluster

Workflow schematic
for the activities of
the gc_worker script.
Simulations are
advanced through to
completion be the
automated
submission of 11
compute jobs



Optimisation Worktlow
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Windows Workflow Foundation
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Collaborative Study
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Institutional Boundary

Condor Pool

NGS Oxford

Riaal

Southam iton

Norwich

Cluster1

NGS Leeds

Riail

NGS Rutherford

Pacifica / Iridis2

Riail

NGS Manchester

Southam iton

Bristol

Riaal

NGS Bristol

Riail

Schematic of
GENIE client
deployments at
member institutes
and the resources
exploited to
perform large
ensemble
calculations
mediated by the
GENIE database.

14
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Use of Grid Computing

Totaltimesteps submitted by each clisnt Total timesteps per resource
wwwwwww

Bristel

No single institute had sufficient
computing resource

12 ensemble studies

outhampton2

Norwich1

— 362 simulations
— 428,000 model years
— 3,736 compute tasks

46,992 CPU hours Il
— 1958 days = 5.36 years o |= géégﬁj?ﬁ
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Thermohaline Circulation

The Earth’s oceans are
linked by a system of
currents, driven by
temperature and
salinity, collectively
known as the Global
Conveyor Belt.

WoobDs HOLE OCEANOGRAPHIC INSTITUTION 17
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Interactive Monitoring GUI

) Figure 1 E@g‘
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The existing Matlab
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_ interactive analysis
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Atlantic Overturning Circulation “ON” Difference: “ON” - “OFF”

Maximum Atlantic Overturning Circulation (Sv)
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The GENIE Team

Principal Investigator — GENIEfy (2005-2008): Principal Investigator — GENIE (2002-2005):

Tim Lenton — UEA Norwich Paul Valdes — Bristol

Research Team and Collaborators: Co-Investigators / Management team:

James Annan — FRSGC, Japan Peter Challenor — NOC Southampton
Chris Armstrong — Manchester Trevor Cooper-Chadwick — Southampton e-Science Centre
Chris Brockwell — UEA Norwich Simon Cox — Southampton e-Science Centre
David Cameron — CEH Edinburgh John Darlington — London e-Science Centre
Peter Cox — Hadley Centre (UKMO) Rupert Ford — Manchester

Neil Edwards — Open University Eric Guilyardi — Reading

Sudipta Goswami — UEA Norwich John Gurd — Manchester

Robin Hankin — NOC Southampton Richard Harding — CEH Wallingford

Julia Hargreaves — FRSGC, Japan Robert Marsh — NOC Southampton

Phil Harris — CEH Wallingford Tony Payne — Bristol

Zhuoan Jiao — Southampton e-Science Centre Graham Riley — Manchester

Martin Johnson — UEA Norwich John Shepherd — NOC Southampton
Eleftheria Katsiri — London e-Science Centre Rachel Warren — UEA Norwich

Valerie Livina — UEA Norwich Andrew Watson — UEA Norwich

Dan Lunt — Bristol

Richard Myerscough — NOC Southampton

Sofia Panagiotidi — London e-Science Centre

Andrew Price — Southampton e-Science Centre

Andy Ridgwell — Bristol )

lan Rutt — Bristol ¢

Gethin Williams — Bristol

Mark Williamson — UEA Norwich

Gang Xue — Southampton e-Science Centre
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