Rapid

giving computational
science a friendly face

Jano van Hemert and Jos Koetsier

research.nesc.ac.uk/rapid

National
e-Science
Centre

® School of

informatics

Tuesday, 17 November 2009



Efficient distributed
systems

Computer Science

Effective Research
algorithms
Data-intensive

computing

Tuesday, 17 November 2009

Applied computational

models
Interdisciplinary
Applications Intuitive
Interfaces
Collaborative
environments



Domain
Specialists

Computional
Thinkers

Interaction

Experiments &
knowledge
creation

Formulation Managing

Data models &
computational
methods

Mapping Steering

Data-Intensive
Engineers

Execution

Implementations,
compute & data
resources

Tuesday, 17 November 2009



Tuesday, 17 November 2009

Explore People Search: Engineer at IBM - Internet - Senior Consultant Search People j m Advanced
@ Home
& Groups = INbOX (1 unreaq) People you may know
Research @ UK
National e-Sci . Adrian Jackson invi
C:ntre ence Koye Somefun RE: op linked in Sep 15 take action ~ - Application Consultant at invite | X
EPCC, The University of
Scottish Crucible Actlon items: Invitations (3), See all messages » Edinburgh
Scottish Crucible
Alumni 2009 Shane Threatt [LION] invite | X
See all » Network Updates © See more updates » ?.Emllnkodln@vahoocom
' (group
& Profile + What are you working on now? }'ahool Talent Acquisition
eam
Contacts = Jano...
- . - Paul Fisher (2:7) invite | X
Connections Research Associate at
Imported Contacts 3 \ University of Manchester
Network Statistics Jano is giving a presentation for eDIKT2 9 seconds ago - clear 860 MOre »
) Inbox (1) = L
Compose Message 28 CONNECTION UPDATES (7)
Rocoied (1) Tom McCallumis now connected to Michas! Dearman + minue 20
sent Stefano Cagnoni is now connected to Mirco Passeri 12 minutes ago
prenived it
Auslications - Stephan da Silva is now connected to Inoo Tanaka and Michael Tripi Full view
: - ‘ Bednar-Brandt 1 hour ago - Upcomlng MPO
M‘:’: ' Cecilia Di Chio is now connected to Florent Nollet 1 hour ago
rave Oxford, United Kingdom (3 days) Sep 21 - Sep
Huddle Workspaces Barend Mons is now connected to Bart Knols 1 hour ago 23
SlideShare Show more... Fly Brain Workshop
Presentations Bratislava, Slovakia (3 days) Oct7-0Oct9
htacaiia ADMIRE F2F
< sTarus upoes () ew i o

<« »i

Rokesh Jankie and the QAFE Team are all at location imilementini ‘ ﬁ




Scientific Computing:

he Stone Age

FE 06 jvanhem2@frontend01:~/projects/molecular_anatomy/src — ssh — 114x28 h
#!/bin/sh L
M =

TPATH: ${HOME } /software/woolz/bin: ${HOME}/software/imagemagick/bin

L{HOME} /projects/molecular_anatomy/src

one_experiment . sh
H 1 ‘seq 381 6@
¥, /one_experiment.sh $1i
run-%1i
Skip run-%1

#E L] O L —

LI ]
L

gsub =5: 04 : 08 .fnne_experiment.SE:EE:::D

Error: experiment.sh relies on one_experiment.sh, which was not found

"experiment.sh" 20L, 468C
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Portals the ultimate solution!

fle Edt  Yew Hgtory Pookmarks Jook  Help
& - - (L Mpan27.0.0 1 80800raipher et ipher g gese 18T £D_pageeviewiod Gl
@ Cettng Started ] Latest BBC Headin

 GridSphere Portal £, Snhact | Vista Trademark Wolde...

S gridsphere portal framework iome . admin admin A

GridSam Job Submission Portlet

Job Parameters

“GOaSAM server | Leeds NGS nade
Erocutable agethostname sh
Arguments
Change Pacametens |

Files to be staged

l File Nm[ Sorce I Target I Delete
| input | M Ipub-155 nesc od ¢ ukource 1at I SR Opub- 155 nese ad ac ukAaeget Lxt |."

_Oulote Fotagins §
434 Fe Stage |

Swbeit Job | Monitor jobs

|0v~
- u' @ Gridsphere Portal - Mor 3 NetBoass 1L 5.0 - Lestvls  #8 joappub 209, Amp - Shell [:ls .-' A A \a 20010607 16:10 4

grldsphere portal framework
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Ridiculous portal

bd Welcome to the GENIUS INFN GRID Portal - Mozilla - 00X
. File Modifica Visualizza Vai Segnalibi Strumenti Finestre Guida

“ @3 e @ @ [ & https://genius.ct.infn.it/ | [@;&rﬂl ‘:‘%Zﬂ
¥

F

) @engh»frame ﬁ%ﬁ‘?
, N F N N 'us E-science in Europe

di Fisica Nucleare

Grid Enabled web eNvironment for site Independent User job Submission

[
t ]
- Here you may edit the selected file and save it also with a different Filename.
FileName lfhﬂmefmyUSrNamefjdlfhel
1t 4 : Executable = "/bin/echo™;
. Argument s = "Ciao Mondo™;
Stdlutput = "std.out™;
s Threcto stdError = "std.err"™; =
Ve OutputSandbox = {"std.out","std.err"}; B
=il i
1) 0
WAL N 1
[ 31
. .
- Save
: _| _save |
S 1 & | hitp:/www.eu-egee.org/ == ] 8

source: GENIUS portal guide
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General portal

e Far too many boxes to
fill in

e Arcane technical
content required

¢ Basically a command-
line / XML-editor in
disguise
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Job Submission Portal

; NGS JSDL Application Repository /
’ National Grid Service

My Grid Identity:  None
&Authenticate
ZrApplications

- 1Job Cateqgories
aBrowse Host
:]Data Transfer
3 admin

Q1nfo

My Job:

¢ PagelLayout
= JsdlLayout

= D <Jobldentification/>
3 JobName
13 JobDescription
B JobProject

= rl:]<Applicationl>
B ApplicationName
B ApplicationVersion

3 Description
= \)<Posixl>

B Executable
3 Arguments
3 mput

3 output

3 Error

3 Working Directory
3 Environment

3 Wall Time
e rlv/‘]<Resourcesl>
13 candidate Hosts
3 File Systems
= rlv/‘]<DataStagingl>
B Stage Data
3 Files/Links
€ <JspL/>
» Submit/Run

Science & Technology

(JSR-168 Compliant) & W@ Facilities Council

Help / Get Started | Logout

Submit My Job =)

G My Job :  Weka "Instances" Test BSave [@SaveAsNew QNeW

> Review and submit My Job (the active job) to the selected candidate host.

My Job Summary

Weka

3.4.9

Weka "Instances" Test
Analysis/Stats

ngs.rl.ac.uk:21 1%5
Sts> =| Update

/usr/ngs/WEKA_3 4 9

Application Name: (Browse / Select New Application)

Application Version:
Job Name:
Job Category:

Selected Execute / Submission Endpoint:

Candidate Execution / Submission Endpoints:
Executable:
Standard Input File:
Standard Output File:
Standard Error File:
Working Directory:
Status (Check):

my_vsl_res
StdErr.txt

EEEEIEE EEIE®RI®
[ = =8 R Rl R 2 2 2 =

UNSUBMITTED

JobHandle:

Process Count: 1 Edit
Job Type: single Edit
Node Count: Edit
Min Mem (MB): Edit

Max Mem (MB):
Arguments:

Edit
@ore.lnstances soy@ Edit

Job Description: Edit

WEKA 3.4.9
template configured by J.Churchill (HPCSG,RAL,STFC)
updated by A.Maniopoulou (HPCSG,RAL,STFC)

This is an simple "Instances" job. Weka is a serial code.

The input files required for this example can be retrieved and staged into your home (or working) directory from
ngs.rl.ac.uk:/apps/weka/weka-3-4-9/data/soybean.arff. This template is setup to stage the example input files from this
directory. Before running this example, change and/or create the working directory on the "Active Job Profile Detail" page, then
go to the 'StageData' page and click on 'StageNow' button to copy the files into that working directory.

To now run this example job (or another job based on this template) go to the "Submit" page and click on "Validate the RSL"
before submission. If that gives no errors, check the box next to re-submit and then click the "Submit active job". The status of
the job should appear in red. First it will say submitted. To update the status, click on the status wording. When completed, go to

Environment Variables (None): Edit

File Systems: Edit

File System Name MountPoint Type
WORKINGDIR normal
USRNGS /u@ normal

T ——

-~ - . —



Not about one portal for all




ask-specific portal

v ¥, ) |
/= GridSphere Portal - Windows Internet Explorer [-_”g@
v | hutps:iflepus.nesc.dla.ac.ukjaridspherearidsphere7cid=geronimo | 8 ][4l[x] [so0ae |[21
" P P PR E——" T — i 7 o — ! ) % »
W ¢ | ®3 Gridsphere Porta == - E) = - - Page v {} Tools »

l W= English v

Nano-CMOS Porta

[ GridSphereq[ Management ‘M[ VP-Man Test l

@l . -
oMmIStic U a Dewvice Atomistic Ssimulatc

Atomistic Simulator

Atomistic Simulator

Input |input.inp
TIF linput tif
Demo mode v

Execution Target VEEE Giasgow SGE (golem.lec.gla‘ac.uk) V

EEE Glasgow SGE (golem elec gla.ac.uk)
‘Local Machine (lepus.nesc gla.ac.uk)
NGS Leeds Compute Node

'NGS Manchester Data Node
[ Refresh Status  |NGS Oxford Compute Node

'NeSC (Glasgow) Condor Pool

Run Simulation
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@2 gridsphere grid portlets Logout

open-source / grid portal framework Welcome, Jules

Hernandez-Sanchez
[ Welcome " Documentation " Download " Accounting ]M

GridQ

L

&2

IBD Module

=0

Tuesday, 17 November 2009

Pedigree C:\LDLA&Npedigree. txt

Markers |C: \LDLAYmarkers.gen. txt

Traits C:\LDLANtraits. txt

Map C:\LDLANmMap. txt

Output |simN100T100M10.zip

[ NEW DATASET |

—Errors

— Traits
Y

—Save G matrices
] ves/No

—Method
O mac O HaHs ® R

—Search Parameters

Every - cM &t - chd [File] At - i [Hand)

One QTL

Polygenic
Additive
[] bominant

1.0 |

—Markers Use

Closest

10 |

—Demographic History
| CALDLAhistory.td [ [Browse...

ASReml instructions panel
coming soon...

—Analysis

START | [ Dpisplay Grid activity

11
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800

XML
interface,

task &
resource
description

http://refportal.chem.ed.ac.uk:8080 - Portal Framework: EaStCHEM Research Computing Facility S

JEaStCHEMo-oRCF

[ Introduction |[~Ammonia || Boron Trifluoride || NH38F3 ||

Results

“This page shows the results of the selected calculation using the Jmol Applet

<<Start Over) (<Back

10 April 2009

Sulphur Hexafluoride

Welcome , Another Student Profle Home  Logout

This y the
geometry.

Display Symmetry

These the HOMO for ammonia the current molecul

geometry. This type of display is known as an probabillty isosurface as itis a surface that

connects points of equal probabilty. A smaller cutofffor the isosurface resuts in a larger
Use the buttons.

((Show HOMO (cutoff = 0.3)
(Show HOMO (cutoff = 0.1))
(‘Show HOMO (cutoff = 0.05))
(‘Show HOMO (cutoff = 0.005))

“This button wil reset the view of the molecuie to the original orientation.
(Reset View )

Output Files (right-click on the links to save):

View Gaussian Output File

Gaussian Checkpoint File

Gaussian HOMO Cube File

‘ §) engage

Rapid

Jmol script terminated
R

8. returns
results

Tuesday, 17 November 2009

1. specifies 2. uses

portal
designer

< J— 9. analyses

results

—

CLiCIEC

Rapid

giving computational
science a friendly face

3. deploys

@3 gridsphere portal framework

P

Progross Monitor

‘web portal

\
5. configures

6. runs jobs

compute resources

7. monitors

000 K 8080 - Portal Framework. EaSICHEM Research =)

G

teacher

o

students

researcher

4. performs task

000 hitp://rcfportal.chem.ed.ac.uk 8080 - Portal Framework: EaStCHEM Research Computing Facilty =)

Welcome , Another Student Profie Home  Logout

YEaStCHEMooRCF

introduction |[~Ammonia || Boron Trifluoride || NH38F3 || Sulphur Hexafluoride |

Ammonia Gaussian Input File

The Gaussian 98 input fle for ammania i displayed
of any of the terms please ask a demonsirator

tha meanings

Further information

Edit Gaussian Input File

Shchkenh.chk
chkenhd et

#he/6-316+ opt

fina resuls and provides  backup f the cakclation crashes.

calculation on w3 i15-31G* opt

e caluaton -
o s and

& b
b2 o z information on Gaussian keywords can be found on the Gaussian
Bod E m s maton on G words can befound

T - R

wobe.
Caleulation on NH3
z1e1.0 This is the te for the calculaton. I i followed by a blank lne.
lang1109.48

This line specifies the overal charge on the malecule (0) and the spi

mutipity (1 = singlet, even number of slectrons all aranged in
pair).

m

h2ntr
The remaining lines specify the gaometry of the molscule n the form
of @ Z:matx (see the laboratory nofebook for more detais and the.
Z-matrix Wikipedia aricl),

=10

angi=100.48

"The inial values of the varables from the Z-matix.

(<< Start Over) (Submit Calculation >)

10 Aprl 2008

Wiekom ., Another Studont Pt tona Lo

TEaStCHEMooRCF

niroducion” | [FARRGRIRR| Soron Tuoride || NH38FS |[ Suphur Hexauride |

Progress Monitor

his pag
o cacuaton

@ FiApr10 152334 BST 2000 1D: 83202115-b45-4a015aa0-1da0dH052650 Compeund: A3 The o s uneing

Job Detals

(Refresh job Staus )

(<< St Over) (Delete Seected Job.

Results for

10 Apr 2000

@ o

Rapid

13



2 gridsphere portal framework

Welcome , Jano van Hemert Administration Content Layout Profile Home Logout

Simplicity of one XML file {5

Filter an Image on the NGS
Name |
% <Txml version="1.0" encoding="UTF-8" 7> Choose Image
¥ & rElpid " Portal Host
—_ . " Manchester NGS Node
= xmins hl'[p.;l' SWWW. File System: " Oxford NGS Node
= xmlns:x http:/ fwww. © Leeds NGS Node
" Pub-155-ftp
(¥ & page ) & Pub-155
= name filterone /.
Link
" ] dﬂtﬂ_ﬁtﬂgﬂ badelepht.jpg
paint.jpg
b E dﬂtﬂ.ﬁtﬂ.gﬂ unique.jpg
P & posix
& w:hl Filter an Imag
> ® J{:I-ElhlE |Image Filename: /home/fileuser/Images/paint.jpg ‘
& wbr '
L J{:hr Review and Submit Job |
& xtable
¥y e nﬂ.\l'igﬂtE 27 November 2007 ®Q powered by gridsphere
= display Review and
= nextpage y submit
¥ & page
> & page
P & filesystemlist
P & submissionservers

Tuesday, 17 November 2009



askflow-lbased approach

Name

S gridsphere portal framework

¥ & rapid
= xmins
= xmins:x
T ® page
= name
P @& datastage
- & datastage
P & posix
& ¥:hl
> & x:table
& wibr
& x:br
P & x:table
¥ & navigate
= display
= nextpage

@ <?xml version="1.0" encoding="UTF-8" 7>

Welcome , Jano van Hemert Administration Content Layout Profile Home Logout

A Rapid Portlet

Filter an Image on the NGS

Choose Image

¢ Portal Host

" Manchester NGS Node
" Oxford NGS Node

" Leeds NGS Node

" Pub-155-ftp

& Pub-155

I
Link
badelepht.jpg
paint.jpg
unique.jpg

File System:

MImage Filename: /home/fileuser/Images/paint.jpg

Review and Submit Job |

03 gridsphere portal framework

Welcome , Jano van Hemert Administration Content

27 November 2007

Layout Profile Home Logout

[ Home

A Rapid Portlet

&= page -
> & page

P & filesystemlist

P & submissionservers

Filter Job:
||Input Image

[Firter 7 |

b Pub-155
©mboss home/fileuser/Images/paint.jpg
[Submit to Host |

& Manchester
" Leeds

" Oxford

© Fork

Back [ Submit Job |

27 November 2007

Tuesday, 17 November 2009

.8 powered by gridsphere
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Define Compute Resources

e Condor / Sun Grid Engine / PBS / GridSAM / Fork process

<condor name="condorlocal">
<bin>/Users/fileuser/condor/bin</bin>
<universe>vanilla</universe>
<submitline>priority = 10</submitline>
<submitline>image_size = 20</submitline>
<filesystemname>Local File System</filesystemnamex>
<condorconfig>CondorFS</condorconfig>

</condor>

<sungridengine name="sgelocal”>
<sgeroot>/home/sge/sge</sgeroot>
<filesystemname>Local File System</filesystemnamex
</sungridengine>

<fork name="forkpub-155">

<filesystemname>Pub-155</filesystemname>
</fork>

Tuesday, 17 November 2009
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qiving computational
science a friendly face

Why choose Rapid”?

® Focuses on users’ tasks

e Delivers solutions quickly
e Enables ownership by the community
e | owers development costs

e | owers maintenance effort

Tuesday, 17 November 2009
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Use Cases
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oy Oct 2009:0N
Sep 2009: [ Zero-In
‘ Results = [—= — International | volume 1,
| Workshop on Issue 3
‘‘‘‘‘‘‘‘‘‘‘ > Portals for Lifel,
Jan 2000 s i Sciences Dec 2009
. an S Gt | 7 | . 5th IEEE
—
4 Chemistr - n imaging :
R — ek N International
- e Aug 2009 Conference
o = W T = \ on e-Science
7 Mar?2 ‘
‘ FireGrid ~ S " Sep 2009
anoCMOS . " Seismology [\
Jun 2008 Microscopy | Nov 2009
Jul 2009 \
_____ ©  § O
Year 1 Year 2 Year 3 Year 4
_____ p L 9 T Q i Q o\\
May 2007 Feb 2009 Apr 2009 Jun 2009
) ' _ \
Development v0.3: variables v0.5: v0.7: pre- apd v0.9: plug-in
starts added restructuring postptr;);:gssmg architecture
July 2008 Dec 2008 Mar 2009 May 2\009
£ ' ‘ — Features
v0.2: initial v0.4: persistence, v0.6: programmable v0.8: retrieve results
release variable ranges buttons, support for based on job status,
PBS job submission support for Liferay

Funding ,
EPSRC e-Science Platform Grant

EPSRC OMII-UK JISC Computational Chemistry

JISC Seismology
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Welcome chem2group2 chem2group2!

@ Chemistry 2 Inorganic Lab

Boron Trifluoride NH3BF3

ammonia_chem2

Ammonia: Molecular Orbital (MO) Calculations

This portlet will run MO calculations on the ammonia molecule using the Gaussian 98 quantum chemistry program. All the calculations
will be performed on the remote workstation "anita-linux.chem.ed.ac.uk'.

Portlet Aims

This portlet will help you understand:

- the process of running computational chemistry calculation;
. the type of information that can be extracted from these calculations;
. the structure of a Gaussian 98 input file.

While using the portlet you should think about the chemical relevaence of the input file and the results that you see.
Portlet Structure

The portlet consists of a number pages for the various parts of the calculation:

1. setup the input file;
2. monitor the calculation;
1. view the final results.

These pages are not static web pages but are actually setting-up, running, monitoring and managing the files for the Gaussian 98
calculation. If you change things in the input file then they will affect the calculation and the results you get.

Click on the 'Next' button to load the Gaussian input file for ammonia and get started.

Next >

Tuesday, 17 November 2009 21
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Emerprise Open Sownce For Lk

+ Omero M3

Project images in OMERO

Username:

Password:

Omero Host: - pramers Mond Wi Ntils v
Image 1D:

Submat Job To:: ; -::‘ _____ s

P ey el DETERETTE N MRS TTTNEN DETWTT Tt 4 owrn® oo #

ek

D crTeT

Settings Owbne Frends (0)
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