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NGS and Westminster

University of Westminster joined NGS as a Partner site in February 2007.
Since that time we have obtained expertise in:

— infrastructure management
— production-level service provisioning
— application and user support
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Infrastructure offered by Westminster

Tristan cluster/services

Carmen cluster/services

32 nodes with Intel Xeon / 512MB 64 nodes with 256 AMD Opteron

(Sun Cluster)

SLES9 x86

Infiniband (Topspin drivers)
70GB NFS - IPoIB

No virtualisation

Condor

Vdt 1.2

GT4

Rev F cores, 4GB (IBM Cluster)
+ 18 head nodes

SLES10 (SP1) x86_64
Infiniband (OFED drivers)
11TB RAID5 GPFS — RDMA
Xen virtualisation

Torque + Maui

Vvdt 1.8.1

GT4
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Carmen and Tristan clusters
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Services provided by Westminster

Previous Tristan cluster/services Current Carmen cluster/services
Portal - NGS P-GRADE portal v2.3 Portal - NGS P-GRADE portal v2.4.1

Legacy code support - GEMLCA 2.3 Legacy code support —- GEMLCA 3.2
Workflow editing and execution support Workflow editing and execution support

Workflow interoperability (Kepler,
P-GRADE, Taverna and Triana WE'S)

Data transfer support (GridFTP,
OGSA-DAI, SRB and SRM)

Access to multiple Grids (gLite-based
and GT2/GT4-based)
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Services: NGS P-GRADE Portal

— General-purpose, workflow-oriented computational Grid portal

— Enables running legacy code applications on the Grid

— Provides access to multiple Grids
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Services: NGS P-GRADE Portal

NGS P-GRADE GEMLCA portal i e - LOE in to . 5
‘ P portal )
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Technical experience gained

— Deploying and managing resources and services on
clusters

— Interfacing with glLite and GT2/GT4 clusters
— Creating and managing Virtual Organisation

— Learning how to use virtualisation technology in e-
infrastructure

— Providing automated mapping of NGS users to GT4
grid-mapfile

— Mapping cluster accounts to users’ e-mail addresses

Voot | CenTre For Paraute, Compuming
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WS-PGRADE Science Gateway

File- Edit Wiew History Bookmarks Tools Help

& ~ 6 ﬁ‘ |L'ﬁ] https:ffprosim cpc.wmin.ac.uk/gridsphere/gridsphere?cid= 167&gs_m:

gUSE RELEASE 3.1

 WS-PGRADE]|
U | portal

Set input parameters
Upload input files
Select execution sites

ﬁ;' ‘[_l_ﬂ https:/fprosim.cpc.wmin.ac.uk/gridsphere/gridsphere?cid=1678&gs_rr | ~ | ||§|v | Google [

Logout I

 WS-PGRADE] '@

| portal

Back I Save on Server

specific_name_of_workflow_1239715.

- % -~ glonac.pdb
Phase 2: Ligand structure file (@)

|| Browse...

Phase1: Distance between the solute _

@ |2.0
and the box
Phase2: Distance between the solute

and the box o |10—|
Phase3: Distance between the solute _

@ [2.0
and the box

Phase3: Residue number as the

Follow execution

I oz progress

centre of the grid box = |b||nd—| Workflow status: O Q A
F'hasea:IS:a:n::eiween grid points |0.862 | r Instances - Ty p I Ca I exec u tl 0 n tl m e :
Target site for large MPI mdruns . Use 24 h O u rs

Real Workflows

H —
the gnap.hn: at the bottom of ! Evidar.ns T

http://grid-support.ac.uk as a guide to A ELT ngsn e

sites with avalibility. vidar.ngs.manchester.ac.uk

. = ngs.oerc.ox.ac.uk
Phase 1: Receptor structure file [@ ngs.leeds.ac uk i| SONGE
Message : Accumulated progress:
14 April 2009 B |

Done prosim.cpcwmin.ac.uk &

oA | Cenre For Paraue, CoMPUTING

A NGS =

National Grid Service X



UNIVERSITY OF WESTMINSTER

8

S

: r
ks el Pos - ! -
P .- P\ . | : z 3
- - | L+ i e
i fgih - &8 5.-'
4 it ] - s
X - E | =
S E | - -
. 1A

1 i ; :

I'E'.l'\-a-l:-- 'E.l\:lﬂll:lul. o
Haxli of Residenca

bty fair Aleeorstdes ’
A Heming Hallk

A40 te Olord %
¥ fi
A e e o .ﬁ_.lﬂn’.lll_l‘.'l ui fhe 'i'l'\n!‘ Bockiorsd
Gunrsaibury m—gs 0 =gm @ §clod
Pribaeiic
=
-lr"?'ﬂu-

Cavendish Campus 550 nodes
Marylebone Campus 550 nodes
Harrow Campus 250 nodes

Regent Campus 400 nodes
KNGS

National Grid Service




UNIVERSITY OF WESTMINSTER

Desktop & Service Grid Interoperability

Current support: glLite

Under development

(EDGI project): ARC
Globus

Unicore

Application
Repository

Current support: BOINC
XtremWeb
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Workflow Interoperability

Host workflow system
P-GRADE portal

=

GEMLCA
client

User selects the required )
workflow engine, uploads the
workflow, the input

parameters and input files.

GEMLCA service
Deployed apps Backends %
WE Engine 1: Kepler GT2
- - +—> 1
WEF Engine 2: Triana GT4
WE Engine 3: Taverna glite ~

Executable: WF engine (that will
be submitted)

WEF to execute: an input
parameter of the GEMLCA job

/

National Grid Service
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Service Provisioning experience gained

— Deploying and managing a general-purpose,
workflow-oriented computational Grid portal

— Supporting running legacy code applications on
the Grid

— Providing access to multiple Grids including
desktop and service Grids

— Offering coarse-grained workflow interoperability
solutions

— Providing access to different databases and file
systems

2 \a : T S
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Application and User Support

W-GRASS: Westminster GRid Application Support Service

— Migrating existing applications to the Grid
— Developing new applications for the Grid

— Deploying desktop Grids
v . .
ﬁb\(l; E—) Developing/porting
\ >~  Application application to the Grid .
" code &user Grid
SCientiStS expertise l knOWIedge
& effort
Deploying on the Grid
W-GRASS
support
o0 | Covmre For ParauLe, CovpuTin
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W-GRASS: Applications ported

Desktop Grid Service Grid
Astrophysics 1 2
Bio-science 4 8
Engineering 1 2
Multimedia 1 2
Physics 2 2

\@o@te | Centre For Parau e CompuTiv
T 3
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Some Applications supported by W-GRASS

Astrophysics:
- VisIlVO - Visualisation Interface to the Virtual Observatory
Bio-science:
- CHARMM - Macromolecular simulation for energy minimisation
- Patient Readmission
- NHS hospital patient readmission rate analysis using R

- ProSim - AutoDock & GROMACS to model docking
- RNAP - Simulating ribonucleic acid polymerases (RNAP)
Engineering:
- DSP - Optimal periodic non-uniform sampling sequence calculation
- MadCity - Urban road traffic simulation
Multi-media:

- Rendering - Animation & image rendering using Blender
- Video Streaming
- On-line access to arts film archive

,1 NGS r;:lu ECEM‘!!RE For Parawer Compuming
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The ProSim User Scenario

PDB file 1
(Receptor)

PDB file 2
(Ligand)

Check |

(Molprobity) Biaa oy Phase 3
Energy
Minimization
(Gromacs)

AL Perform docking
>
Validate (AutoDock)
(Molprobity)

Phase 4 i

Molecular Dynamics
(Gromacs)
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RNAP: Ribonucleic Acid Polymerases
Simulation

Motivation and challenges:

e Conventional in-vitro experiments are slow and expensive. Prefer to model
RNAP structure using molecular dynamics packages, but on conventional
systems, in-silico experiments are laborious.

e MD is compute resource hungry, and also error prone - available packages
may not produce accurate binding solutions, requiring multiple parameter
sweeps.

e |deal test case.

Fully Atomistic Molecular
Dynamics Simulation
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RNAP: Simulation Workflow

B2 Workflow Editor - [prototype¥5np10] Mode - Edit

Workflow Edit Options Help
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VislVO: Visualization Interface to the Virtual

Observato ry Motivation:

e Enable e-scientists to create
customized views of 3D renderings
from astrophysical data tables and
support high-performance,
multidimensional visualization

Local or Remgel,:_(http ref) User Cha"enge:
""""""""""""""""""""""""""""""""""""""""""" e 3D rendering of extremely large data
tables is very compute intensive

VBT: VisIVO Binary Table

B New VBT

3
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60

VisIVO: Implementation
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3D Model Rendering Portal

REI.EASE 25

3
' Rende D Rendering| o # @

F"-EF!HDE 2t University of Westminster

’M randarlng\]ob:” Manage rendering jobs ]{ Help ‘

(Y Workfiow
}-Nuw-rﬂndnﬁng-jnb-{r- Manage rendering jobs ‘" H | Upload file from local pe [LMamas\GTHREGEENE(] : created by
: ressmg this

S
cancel | b utton
e

Name {knight

Look in: [ 3 EGEE 07 demo e s
Type I Blender = I |Z]Document Scrap hitp___mut_cpe_w..."
9 EGEEDT UoW demos
Start frame |1 B \EGEEN?_P-GRADE_Portal_v1
| GEMLCA_EGEE2007Conf

End frame [100
Step size

knight blend
3 knight-fast.blend
9
:f long. blend
Jlonger blend
_jk}strlde blend
_ﬂ SEZTAKI_tamas_charmm_NGS_12[1].tar

Give unique name,
define frames to be
rendered

Select Blender input
file

Files of type: |2 Files
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Application Support experience gained

— Running application support for e-scientists who have
only basic IT knowledge

— Learning how to identify and approach prospective
user communities

— Developing a methodology to migrate applications to
desktop and service Grid

— Working together with e-scientists, and citizens, to
migrate and run their applications on the Grid

National Grid Service
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Some Lessons Learnt

— Developing rapport with users in any domain, including
science, takes time and patience

— Keep within your respective domains of expertise and
avoid straying

— Invest in developing cross-domain collaboration
— Graphical workflow is universal abstraction

— Can capture user workflow

— Maps readily into grid workflow
— Keep the GUI simple
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What the University of
Westminster Gained from Being
an NGS Partner Site

Gabor Terstyanszky & Stephen Winter
Centre for Parallel Computing
University of Westminster

Any questions?
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