NBCR ~
/N
“ApRAGHA

The Great Pandemics and Simulation Based Medicine

Wilfred W. Li, Ph.D.
SEAIPO9/PRAGMA Institute

Taichung, Taiwan, Dec 3, 2009

National Biomedical Computation Resource
Center for Research in Biological Systems
San Diego Supercomputer Center
University of California, San Diego

e SDSC «» <=UCSD ® ¥



PRAGMA

A Practical Collaborative Framework

CCST, Jilin U.s
CNIC.CAS " N GTRC, AIST

: " GSIC,Titech
CMC, Osaka U.

SAGCC
oV INCHC, Nat'l Applied Res. Lab

"HPC/HUT

U. of Hyderabad » :
Kasetsart L. «F-‘#E%E% el

"HCMUT

» MIMOS

N
|| 5

U. Sans Malaysia &

APAC

' Monash U.

http://www.pragma-grid.net

ARCs® €SS, U. of Tsukuba

oC
pNwW Gp T Cray Inc.

Star Jap
~ NCSA, UIUC
CSE-Online TransPAC2, Indiana U.
xyUCSD

* CICESE

Strengthen Existing and Establish
New Collaborations

Work with Science Teams to
Advance Grid Technologies and
Improve the Underlying

Infrastructure
»BeSTGRID

In the Pacific Rim and Globally




NBE(]?/orkmgs Groups: Organize Activities

Resourc

Biosciences

. ;" UHK
oH d [ g ku B
ongKong

e
-

UValle
Columbia

HPC Clusters, NBCR
TeraGrid, MHPCC

@ Bestarid B

landl

New Z

28 institutions in 16 countries/regions, 26 compute sites (+ 4 site in preparation)

October 2009

: J /“’IZ\‘;'
Calit2@UC! l™* cailfs ) NEMIR@®UCS - SIO@UCS

@} grmzms Telesd@NI® WESDSC «? @ UCSGEO _ ¥




NBLR

Biosciences 2008- 209 H|ghI|ghts

e Streaming data from

simulations to visualization

— DataTurbine, Duckling
— Kevin Dong

* Virtualization
— Virtual Clusters, AMI
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H5N1 related glycan
conformation analysis

using M*Grid and
Glyco-M*Grid

HPC
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NBCR,
TeraGrid,
MHPCC
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PRAGMA Portal
My WorkSphere
CSF4 Server
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Transparent access of applications on Avian FIu

Grid through middleware

Relaxed Complex
Method Molecular
Dynamics Simulation
Data Sets & Database
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Viral Replication Life Cycle

Backtracking the Virus
- HIN1 1918
H2N2 1957-58
HS5N1 1961
H3N2 1968-69
HIN1 1976
HIN2 1980
H5N2 1983-84
HN2 1992
H5N1 1997
HON2 1999
H3N2 2001-02
H5N1 2004-05

Tracing The
Reassortment

-H1IN1, H2N2, H3N2 ciculate extensively in
humans

-H2N2 (<-H1N1) 1958 subtype Asian Flu
derived from the reassortment of avian and
human strain.

-H3N2 (<-H2N2) 1968 Hong Kong Flu antigenic
sl:t. 1S derived from the Aeza’:zsmlr“vm; of avian
and human stran. Itis a + cross
species fransmission -”

-HIN2 (<-H3N2) 1980, No major epidemic »
1999-2000, 2001-2002
HINT (<-H3N2)

-H1N1 and H3N2 cocirculating

VI A% I
(+) RNA dONA dsONA
\
DNA/RNA hybrid |

111
— o — o
|
() sRNA
The Baltimore Classification IIV
(+) =ANA

Baltimore viral classification ™
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Influenza proteome and crystallome

Protein
HA (Hemagglutinin)

NA (Neuraminidase)

M2 (proton channel)

NS1 (Nonstructural protein 1)

M1 (matrix protein)

NS2, NEP (Nonstructural protein

2, nuclear export protein)
NP (nucleoprotein)

PA (acidic protein)

PB1 (basic protein 1)

PB1-F2 (basic protein 1 frame 2)

PB2 (basic protein 2)

National Center for
Research Resources

Selected
functions
Glycan receptor binding,
membrane fusion
Cleavage of SIA terminal
residue, release of viral
particles

Uncoating  of  viral
envelope in endosome

known

Host immune response
modulation

Formation of
ribonuleoprotein
complexes with viral
RNA

Nuclear export of viral
ribonucleoproteins
Formation of viral capsid
and packaging of RNA

Endonuclease and cap
snatching

Polymerase
subunit

catalytic
Pro-apoptosis

Nuclear import of RNA;
capped RNA recognition

% CRBS

Crystal structural or
NMR info
HS5 trimeric complex

N1 tetrameric complex

NMR or crystal
structure of
transmembrane domain
in complex with
amantadine

RNA binding domain
(RBD) and effector
domain (ED)

crystallized separately or
in complex

Two domains separated
by linker region

ED available
Full length
N-terminal domain; C-
terminal domain bound
to PB2

In complex with PA
NMR structure
NMR and

structure  in
with importin

crystal
complex

SDSC

PDB ID and
References

H5: 2FKO 7; 2IBX

19.

M2
transmembrane
domain: 2RLF &
3BKD *

NS1 RBD: 1AIL
2'; NS1 ED: 2GX09,
2

H5N1 NSI1: 3F5T
23

M1 N-terminal
domain: 1AA7 *#

NS2 ED: 1PD3 ¥,
NP: 2IQH

PA N-terminal
domain: 2W69 27,
PA C-terminal
domain: 2ZNL *
PB1 N-terminal
domain: 2ZNL 2
PB1-F2: 2HNS ¥
PB2 C-terminal
domain: 2JDQ 7
3CW4
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Ensemble-based Virtual Screening with Relaxed Complex Scheme

ApRAGY
NCI Diversity Set: 3.3 MB, 2000 compounds;

NAMD2 Receptor Ensemble Required at each site
Amber # A ZINC subset: 200,000. A few hundred MB
Receptor crystal structure Ligand Ensemble
(orhomologymodel), | @ & ,ceseeusssssssccsssccescccssccsanss "

apo or holo complex

AutoDock4

available N/A

|MD | |GB-MD| |SMD | [High T||TMD | | Accl.

|zINc| [ Nc1 | [AcD| [ org. synth.|

S MD |— MD Including :
o e explicit water | |
el molecules : ligand PDBs
Snapshot Reduction e L .
10 ps of structures

‘clustering ‘Qr| | manual
RMSD N | selection

AutoDock
(full ligand flexibility)

e R EEEEEEEEEEEEEEEEEEEEE RN

T

Docking Data: hundreds of MB

Multiple targets: HA, NA subtypes Post-Processing
Each target: 30~50 MD snapshots, 1~2 MB each BEss .

g .

~
.
L d

Known test set

CPU cost, accuracy
confidence level

: Set of docked complexes | S
. . . | ] !
Simulation Data: hundreds of GB Experimental : -
Yenfication ' [AD4] [MM-PBSA] [‘singie | [LIE| [FEP, |
< i step TI !
& perturb. :
]
. n
. | |
. | |
" 1
. .

Y

~
L 4

L 4
~

L 4
..---------------------'

Total data to date: ~5 TB in long term storage. Source: Amaro
5& Each experiment is about 1 Petaflops accumulative in computation cost.
s
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NA Ensemble based Virtual Screening Top

. . Apo Holo
Rank | NSC g‘mv i‘_e(d‘ggd gf‘emt‘“l Binding Site | Crystal | Crystal
nergy :(u ructure Rank Rank
1 109836 1063 | 0.016 YQ‘:C(\)O\ SA-cavity | 15 1
)
2
2 211332 1034 | 0.026 /I\/I SA-cavity | 212 10
;: SA-cavity
3 45383 -10.09 | 0.040 ‘ 150-cavity | 6 18
3 ; 430-cavity
N AN
0.063 | J\
- Oseltamivir | -9.82 he SA-cavity | 238 5
03-1.0)
L
0.133 \r‘ )\
. Zanamivir | 938 SA-cavity | 230 12
05-23) |- .

%%;} @) National Center for

Research Resources
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How avian or swine viruses cross over to humans?
Comparative Molecular Dynamics Simulations of HA’s

HA Trimers: avian H3 (1968 HK flu), H5
(Pandemic threat) and swine H9 (1999 HK
flu)

apo and LSTa/LSTc bound/unbound
Explicit solvent, 0.15M NaCl, pH 7.4
~350,000 atoms

NAMD2, Amber99SB/Glycam06 force field

g“‘% 1 fs j[imes_t_ep, PBC, PME Xu, et al. JMB, 2009.
O G CIsity BESDSC @ =UCSD e
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Scientific Results

LSTa

A R T ALY

J!Jlil Sl.lC*| e N 2

HPC Clusters, NBCR
TeraGrid, MHPCC
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H5N1 related glycan
conformation analysis

using M*Grid and
Glyco-M*Grid

HPC
Clusters,
NBCR,
TeraGrid,
MHPCC
*
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PRAGMA Portal
My WorkSphere
CSF4 Server
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Transparent access of applications on Avian FIu

Grid through middleware

Relaxed Complex
Method Molecular
Dynamics Simulation
Data Sets & Database
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Recap of PRAGMA 16

— Daejon, Korea, Mar 2009

* |nfectious Diseases Research in
Cyberinfrastructure (iDRiC Workshop)--KIST]

* Drugscreener-G — KISTI, Korea

e Grid Enabled Virtural Screening Service (GVS)
— ASGC, Taiwan

 CADD Pipeline — NBCR, USA
* WISDOM project — CNRS, EU
* Glyco-M*Grid — Kookmin & Konkuk U, Korea

B G st IS ®ESDSC «&? <= UCSD ® *



Follow-up activities

RpRAGHA

* Continued development of application specific
services — AutoDock, NAMD as Opal services

* Continued development of workflows — NBCR
Summer Institute training of CADD pipeline

* Glyco-M*Grid — Suntae Hwang

* Release of Opal 2.1 with condor and CSF4
4.0.5.1 plugins

* Ability to use Condor web service interface for

virtual screening using TeraGrid
D! G s @ESDSC «&® <=UCSD & ¥



Recap of PRAGMA 17

--Hanoi, Vietham, Oct 2009

* Real-time bioMEdical data Streaming and
visualization (RIMES) — CNIC, China

e PRIME Student Host Sites

— USM, NTU, CNIC
— Osaka U., Monash U.
— New in 2010: JLU, host of PRAGMA 19

* MURPA Students

— Cheminformatics and Nimrod/K based workflows

e Calit2 Summer Internship
— Kevin Wu

g&% ) .y, e i - Q ;
B Gyt comr ey #&8SDSC «&? <==UCSD e



Next Milestones

* Production use of Gfarm for sharing
simulation data

— Production use by PRAGMA 18

* Virtual machine scheduling using CSF4
— Demonstration by PRAGMA 19

 Expanded Education and Training
Opportunities
— MURPA; PRIME
— ISGC workshops; PRAGMA Institutes
%@?’ DR R FESDSC & <=UCSD E_ 9>



New Challenges

RpRAGHA

e Virtualization — What does it mean to us?

* Production environment — Where is it? What
form should it take?

 The Connection between Productivity and
Grid/Cloud — Most work is still done on local
clusters, the desire to use the grid/Cloud is
there, but the infrastructure is still evolving

* Sociology of software engineering — Can we
collaborate using Facebook?

S @ i = ®” @
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AutoDock Workflow

Grid MAP
files

GPF Grid
Parameter

File
Autogrid

Receptor

7N\

/

PDBQT

A 4

Prepare
GPF

Ligand
PDBQT

N

DLG

foreach ligands do: DPF Autodock |—

Docking
Parameters
File

v

NCI

Diversity
Libra
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A Virtual Screening Vision Workflow

I input Ports ||

‘ PrepareReceptor

ComputeGrids
-

|| outh_lit Ports H
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Network 0 | AutodockVS ||

‘ AutodockVS
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I i% dpf_template_exists ||

E/Ef_template_missing_msg "

I GetAutodockMapinputs
I autodoéﬁ;k;yptonite_nbcr_net

|| GethMainURL
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Transparent Access Layer for Applications

Opa

.

|GUI

PMV/Vision

Kepler

Condor pool
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SGE Cluster

PBS Cluster



NBCRDB2PQR Advanced Submission €%,

@

File Edit View History Bookmarks Tools Help

€« v = s [IE\ http://ws.nbcr.net/opal2/CreateSubmissionForm.do?serviceURL =http%3A% |V\ [v 500 Q|

Opal Dashboard

BISmart Bookmarks v [ElLatest BBC Headlin... ¥ [Elarighi blog v [Elthesexandthecity v [ElBumrocks v

Bt R NATIONAL BIOMEDICAL COMPUTATION RESOURCE
Conduct, catalyze and enable multiscale biomedical research

Summary Home Statistics

Exclusive group

Submission form for PDB2PQR 1.4.0

ations About Opal

String

‘/I B

Insert number of CPU (anly for pat

application):

| nput file

~— Inputfile to be u choose one of the two options)

B input file (for testing you can download http:/www.rcsb.org
/pdb/files/1a1p.pdb &)*

O The ID to use to retrive the input file from the PDB archive (for testing use

| Browse... |
Exclusive enumeration

/

Done \_

Netional Coter for SDSC &? <UCSD 2

(L 'alp)
~— Other required parameters
® AMBER
The forcefield to use -- currently AMBER, CHARMM, PARSE, and TYLO6 are O CHARMM
supported. O PARSE
O TYLOB
\_ The desired output name of the PQR file to be generated* |output.pqr
7T Output naming schema to be used
O AMBER
Instead of using the standard canonical naming scheme for residue and atom, O CHARMM
use names from the given forcefield O PARSE
O TYLOB
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Opal2 Dashboard: Usage Statistics

Research Resources

g& National Center for
Fepeps®

Number of invocations per day:

Jobs executed per day

300

2501

1501

Numbers of hits

100

1 ~ ,..L/\ ¢ /\ /"
g 3(\("‘\/7% A
, > L\ / ELX, N
Jun-07-2009 Jun-14.2009 Jun-21-2009 Jun-28-2009

Date

Jul-05-20¢

w—pdb1lpqgr.1.4.0 ==Pdb2pqropalSerice ==MASTService ==SMAPOpalService ===MEME MEMEService

~PrepareReceptorOpalSenvice ===MEME. 4.0.0 == ApbsParallelOpalSerice

= AutogridOpalService == ContinuitySerialOpalService PrepareGPFOpalService MAST_4 1.0 GOMO_4.1.0 MAST_4.00
ApbsOpalService ===APBS_1 1,0 === GLAM2SCAN_4.0.0 ==CLAM2 _4.1.0 == AutodockOpalService pdb2par.1.4.0

w ContinuityParallelOpalService GLAM2SCAN_4.1.0 GLAM2 40,0 e MEME_ 4. 1.0 = FIM0O_4.0.0 ==eFIMO_4.1.0

APBS_Parallel_1.1.0

Daily average execution time:

Daily average execution time for a job submission

7,000

o
=y
=3
s

5,000 {

Execution time in seconds
-
o
1
2

Now
e o
s =
o s S

1,000

N o7 ’ e

-
Jun-07-2009 Jun-14-2009 Jun-21-2009 Jun-26-2009
Date

Jul-05-20¢

= AutogridOpalService == ContinuitySerialOpalService

PrepareGPFOpalService

MAST_4.1.0

ApbsOpalService ===APBS_1 1.0 === CLAM2SCAN_4.0.0 ==CLAM2 _4.1.0 == AutodockOpalSenrvice

~PrepareReceptorOpalService ===MEME.4.0.0 == ApbsParallelOpalSenice

w—pdblpqr.1.4.0 ==Pdb2pqrOpalSenice ===MASTService ==SMAPOpalService ===MEME MEMEService APBS_Parallel_1.1.0
~ ContinuityParallelOpatService - GLAM2SCAN_4.1.0 ~ GLAM2_4.0.0 ===MEME_4.1.0 =FIM0_4.0.0 ==FIM0_4.1.0

GOMO_4.1.0 MAST _4.0.0
pdb2par.1.4.0
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NATIONAL BIOMEDICAL COMPUTATION RESOURCE
Conduct, catalyze and enable multiscale biomedical research

Network 0 PrepareReceptor

\/icinn \Alarlflaw Sn|ppet Using Opal

Il
@ J . Two Major Steps

1. Run PDB2PQR web service.
| ¥  This step is skipped if an

3 appropriate PQR file
exists on the local
machine.

Run PrepareReceptor web
service.
¥  Outputis URL to PDBQT

PDB2PQR and
PrepareReceptor are
skipped if an appropriate
e PDBQT file exists on the

if jdbqt_ékists

if_par_exists

==
I Pdb2pgrWS ||

E}ei)_ia‘reneceptoﬂvs )
local machine.
Fir —  Output is PDBQT path on
m local machine.
r;;;:;dPons
R
@) % CRBS SDSC & ==UCSD 5:@2% 24



NBLR

Web Services A

ctor

Kgpler Opal

Unnamed

W=

File  Edit

View Workflow Tools

Window Help

Y=Y

|\>||||||0Lt»|!-|1¢||¢>l|u:\|¢>lr0|

Components ‘n,‘ Data | N :j
rSearch
\ Pdb2pgr
]web service |
["] Search repository
= @ Search Results
B € Components
= @ Datalnput
= @ Remote Input
W i : :
= @ web Service ? servicelRL: http:/ fws.nbcr.net/opal/services /Pdb2pqrOpalService|
BB clobus Job . o
numberOfExtralnputFiles: 0
’ SoaplabServic e -
’ SoaplabAnaly . ; edu.sdsc.nbcr.opal.OpalClient
B soapiabChoo semanticType00: urn:lsid:localhost:onto:1:1#WebServiceActor
’ Wmsd Actor semanticTypell: urn:lsid:localhost:onto:2:1#WebService
) wswithCompl inFile: | Browse
~ GridFTP inld:
-l soaplabChoo forcefield: AMBER (=]
~ Updated Grid output-file: Inuzpunpqr
- ’ Web Service A ffout: E
(i) OpalClient chi: o
- ’ Server Execut phi: |
= @ Data Output psi: |
= @ Remote Output rama: |
= @ Web Service hbond: [}
B Globus Job with-ph:
! SoaplabServic ligand:
B soaplabinaly{~| verbose:
] nodebump: |
6 results found. noopt: |
chain: |
Pd b 2 pq r assign-only: |
clean: |
apbs-input: |
| Commit I | Add J [ Remove J | Restore DefaultsJ | Preferences I | Help J | Cancel I
=l
(K1) 2]
f%% National Center f c 113 =
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Opal 2 for SaaS

User’s Desktop

[ S . . T T T T T — o

Kepler Vision Viz Tools
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Campus Cloud: Cluster Extension™

A

NBLR

Extended Cluster — Real and Virtual Hosts.

OptlPuter/Quartizite
Network

Biolnformatics Cluster Frontend
and physical nodes
VM Hosting Cluster

CallT2 Building
Engineering Building

® \/Ms: Software/QOS
defined by the
frontend:

o Users, file system

mount, queuing
system, software

versions, etc Source: Papadopoulos

——— .. \#
» ol
¥ ko
o —_
—_— R o
S

Research Resources

e g mmzmn SDSC «» <UCSD



INBCR o
Use of OSG Resources — i

CoIIaboratlon with RENCI

getAppMetadata
e launchJob
MBMCI? getOutput

NBCR (UCSD)

RENCI (UNC)

launchBulkJob
queryStatus

downloadOutputs

Open Science Grid

& @ % CRBS SDSC &« <=UCSD @ @
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Cloud with the most promise

network.com - Mozilla
e Edt View

© ¢

(8] Most visited @ Getting Started

efox

History  Bookmarks  Tools  Help

( B htp:inetwork.com/

[51] Latest Headlines

TAP INTO THE
S

me-r on-demand applications to anyone on the Internet.

Fle Edt View Hstory Bookmarks Took

(K [

) Cloud Computing For Web Applications | 3tera - Mozilla Firefox

Help

3t 17 _Kk=ibm cloudss_}

POWER OF NETWORK.COI

Network.comn offes flexible access to the pay.per-ise computing resources of the Sun Grid Compite Uty and its growing catalog of
nd can use the Network.com platform o easily b

EEX

+ | network.com 5

Sun -

. test, and deploy

0 -c

APPLOGIC CLOUD COMPUTING

Get control of your own datacenter w
clustered applications in minutes from an|

Deploy and scale your app in hour
Provision, monitor and manage opy
Scale from a fraction of a server |
Get your life back -

sweo

no more late

EXPLORE

9 Cloud Computing: IBM Building its Eighth & Ninth Clouds - Mozilla Firefox
Ele Edt Vew Hstory Booknarks telp

¢ X & (@

12 Most visted ¥ Getting Started

'CLEUDIblRA gz

The World’s Leading Cloud Co

3Tera was chosen as a Top Company t
of the top 5 technologies to know in 2007

Tools
ittp:fcloudcomputing.sys-con.cominode] 530465

Latest Headines

IBM

WWW.CLOUDCOMPUTING SYS-CON.COM

5] Most visited 4 Getting Started | Latest Headines

Kfera....... .....

Outsourced Services

l

Control
Interface

Subscribers se—)

B doud s

> 8 5Y5-CON Magazir

WEBCAST | EDUCATION

Py

&
Windows Server 2008

NET - aant

CLOUD - ECUIPSE - FLEX - OPENWEE - IPHONE - JAVA - LINUX - OPEN SOURCE - ORACLE - PBDJ - SEARCH - SILVERLIGHT - 508
WIRELESS - 0L

[YOUR FEEDBACK TOP THREE LINKS YOU MUST CLICK ON

1= Web-based Cloud
Computing the Wave of
the Future?

» Learm how to implement Enterpriss Mashups todau!
» erystal Reports 2008 Fres Trisl

Warfare urote: The b ESRL Add Dunamic Maps to Jsus Applicstions
author really needs to

mous about this "glabal
world® and actuslly leam
Sep. 13, 2008 1259 PM

Google

So why not switch to Google Apps?
Do what you do bes, Let ou hested software handieth et

XYl R Confarece
m-u.w.. Expire Septer
e Yoty A SAvE1

Cloud Computing News Desk

;’;rformﬂnce Cloud Computing: IBM Building its
anagement :
and ERP Eighth & Ninth Clouds
gemng ‘mort North Carolina and Tokyo - with up to three times more
from your compgtlng capacity per square foot than the average data
< =
% rid: [T & tec & prevoss o Hghigheal [ Matchcsse @) Phvase not found

Transferring data from banners.sys-con.com

lecture

3Tera

DOCUMENTATION | FORUM | SUPPORT | DEMC

Integroted Web Services

I

Publishers

|
Global
W'Y Catalog
Infrastructure
Delivery ¢—> Clients
Network

Resource
Pools

o
[

Data Center Operators

Eterar

NOV. 19-21, 2008, (

VIRTUALIZATION - WEd 20

National Center for
Research Resources

% CRBS SDSC

Amazon Web Services ® Amazon.com - Mo:

Ele Edt Vew Hgoy Bookmarks Ioos Help
- c G (BB rawt 1
81 Most Visited ¥ Getting Started 51 Latest Headines

Hello, Philip Papadopoulos. We ha

amazoncom o

Shop All Departments | search

| Merketplace | &

laaS — Infrastructure as a Service —

Amazon EC2

webservices™  Amazon Elastic Compute Cloud (Amazon EC2) - Beta
Amazon Elastic Compute Cloud (Amazan EC2) is 3 web service that provides
resizable compute capacity in the cloud. It is designed to make web-scale
computing easier for developers.

About AWS

Why Use AWS?

In_the News

Upcoming Events
Customer Case Studies
Solutions Catalog
Partners,

Amazon EC2's simple web service interface allows you to obtain and configure
capacity with minimal friction. It provides you with complete control of your
computing resources and lets you run on Amazon's proven computing
environment. Amazon EC2 reduces the time required to obtain and boot new

Welcome, Philip Papadopoulos.

Sign Up For This Web Service

Contact Us

Contact our sales and
business development
teams with your

O GRID oy
0 ORID Mg,
o 2%,

A
0,
%

\
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>
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Scalable Load-Balanced Windows and Linux Cloud-Server Hosting - Mozilla Firefox

Edit

view  Higtory

- C X & (O

Bookmarks  Tools  Help

hitp:ffs . 2537

2_kkegogrids | i

(8] Most visited P Getting Started 3

Latest Headines

Finally, a hosting service that delivers real

CONTROL IN THE CLOUD

GoGrid is the world's first multi-server control panel that
enables you to deploy and manage load-balanced cloud
servers in just minutes.

t“vux\hm,p £ Windows server s

DEPLOY A SERVER AND
CHECK IT OUT

Deploy and Scale Servers in Minutes

/"'// Windows Server 2003, Windows Server 2008

IPizo3u3l 17+

Laméd Linux, Apache, MySql, PHP

[Cl~ gocrid 5

Ruby on Rails

8% see All Available Server Images

Transferting data from wwww.gogrid.com...

Run (virtual) computers to solve
your problem, using your software

C (g
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Web Form for Virtual Screening Service

Submission form for AutoDock NCI Library Screening

Insert number of CPU (only for parallel application):

Scheduler

Scheduler to be used"*

Required Autogrid Files {choose one of the following)

URL from where the autogrid files will be downloaded
{Ex 1. use http:/lkryptonite.nbcr.net/app1256780764238 wath NCI_DS1)
{Ex 2. use http:/ikryptonite.nber.net/app1258313717575 with sample - only € ligands) *

Upload autogrid file tarball {in tar.gz format)*

DPF

Upload your Template DPF

Library (choose one of the following)

Existing library to be used for screening

() sce
() csr

( Browse... )

( Browse... )

O sample
() NcIDS_sc
() NcI_Ds1
() NeI_Ds2

O numan_metabolome
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Amazon EC2 Dashboard

Navigation

Region: B US-East v | ¥ Launch Instance | Reserved Instances v | ,jr‘_, Show/Hide - Refresh & Help
. s € ¢ 1toS5of5Insta >
» EC2 Dashboard Viewing: | All Instances ) | o202 Teenee |
Instance AMI ID Security Groups  Type Status + Public DNS
INSTANCES - )
L] gl i-2b9c0643  ami-d90cedb0  open milarge ) running  ec2-75-101-
» Instances -
O gl i-4b92f723  ami-d90cedb0  open milarge ) running  ec2-75-101-
IMAGES . :
() gl i-bdea8fd5  ami-d90cedbO open milarge ) running  ec2-75-101-
> AMIs - .
. [ gl i-f383e49b  ami-d90cedb0  open milarge ) running  ec2-174-129
> Bundle Tasks ‘ . )
L] gl i-01fc9p69  ami-d90cedb0  open milarge ) running  ec2-174-129

L et e B L o T T L
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Cloud Computing with Amazon EC2

Available Applications (G

N

‘4/2/" (:E:I' '\L/' '\E/' (u http://ec2-75-101-159-164.compute-1.amazonaws.com:8080/opal2/dashboard?command=se u v)- \-°l' cQ |

I [ Available Applications M+ "I

/
B! R NATIONAL BIOMEDICAL COMPUTATION RESOURCE
Conduct, catalyze and enable multiscale biomedical research

Opal Dashboard

Statistics List of Applications About Opal 3

List of Applications:

Search: Type keywords here
Service Name (Click for submission form)
= AutoDock Library Screening

— This Application perform vrtual screening
Web service URL: http://fec2-75-101-159-164.compute-1.amazonaws.com:8080/opal2/services/VirtualScreening

*: a customized submission form is avaiable for this application

For an Atom feed of the available services Eﬂ click here. \

S} gz SDSC «? <=UCSD ' W
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Virtual Screening with CSF

* We have set up the virtual screening web services with 5 remote
hosts. Virtual cluster at SDSC }

AMAZON EC2 J

[nbcruserf@rocks-32 ~]1§ csf-application-lis

getipplist() ==

APP NAME INSTALLED ON

AUTODOCE_SLICE_PRE rocks-176.sdsc.edu shome/nbcruser/screening/bin

AUTOD ALICE PRE rocks-153.3dsc.edu Jhome /g-avi: ning/bin
ALICE_PRE sakura.hpcc. Jjp Jhome /g-avian ning/bin
SLICE_PRE rocks-52.3dsc.edu Jhome fafqus ning/bin
ALICE_PRE 75.101.159. 164 Jhome /nh - ning/bin
ALICE_POST rocks-176. edu Jhome / ning/bin
ALICE_POST ~ocks-153. l._'. Jhome /g-avis ning/bin
ALICE_POST Jhome /g-avian ning/bin
ALICE_POST LuC'=—5:.n ic.e Jhome fafqus ning/bin
ALICE_PO3T 75.101.159.16¢ Jhome /nhcruser ‘eening/bin

rocks-176. C. edu Jhome /nhcruse a ing/hi
Jhome /g-aviar reening/ Lu in
) Jhone /g-avi: reening/bin

; rocks-52.3dsc.edu K JFafcqus ) ninu“hin

AUTODOCK SLIC 75.101.159. lh4 Jhome /nbcruser/screening/bin

R Y IeTN #E8SDSC &¥ <=UCSD ®’ @
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Integrating Visualization Workflows using

Real-time bioMEdical data Streaming and visualization (RIMES)

('
W |

4
I

VMD/JMol OPAL2 Portal/Client Duckling Portal 3

@ sussases i Tl N
E f-‘.f_\‘/

Upload

Submit

v

«Tocal FSI
Web Service

Compute Cloud Data Cloud

Mirror

‘@ivip Bor CNIC

SDSC & <==UCSD k- &
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PRIME 2009
* 13 host sites

— Doshisha University, Kyoto

— National Institute of Information and
Communication Technology (NiCT)

— National Museum of Marine Biology and
Aquarium (NMMBA), Kenting, Taiwan,

— National Taiwan University (NTU),
— University of Hyderabad

* Continued at eight sites

— Monash U; NCHC; Osaka U;
CNIC; NCREE; USM; U
Auckland, U Waikato

7» CL saka .
3§f B) Rensore fossurcs sEsDSC a?rRezeli;MM]fgsh a”i 9
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Broadening Impact of Technology ™

Engagmg Future Generations
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InauguraFPRAGMA Workshop |
| March 11-12, 200246, -
San Diego Supercomputer Center * UE:"Si\ri'Dlego. »

15t Inaugural PRAGMA
Workshopin San*Diego

Welcome back to San Diego for PRAGMA 18!
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PRAGMA 7/, Sept. 15-17, 2004
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PRAGMA 18
the Grid Like the Cloud

oo . .
La Jolla, California — UC San Diego
March 2-5, 2010

\.;'“ March 2 — PRAGMA Institute on Implementation
& Welcome Reception

March 3-4 — PRAGMA Workshop

March 5 — Technology for Coral Reef Observatory




