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e Code from the past, maintained because it works
 Often supports business critical functions

* Not Grid enabled
What to do with legacy codes when utilising the Grid?

e Binthem and implement Grid enabled
applications

e Reengineer them

e Port them onto the Grid with
minimum user effort

www.cpc.wmin.ac.uk/GEMLCA
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GEMLCA — Grid Execution Managem
for Legacy Code Architecture

Objectives

e To deploy legacy code applications as
Grid services without reengineering the
original code and minimal user effort

e To create complex Grid workflows
where components are legacy code
applications

e To make these functions available from
a Grid Portal

.

-

GEMLCA

GEMLCA
PGPortal
Integration

www.cpc.wmin.ac.uk/GEMLCA
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GEMLCA Concept
Q Compute
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ﬂ/ Send custom input y
End-user:\
Invoke GEMLCA
legacy code ~ Return result Grid service
Grid service and code
repository Prioduce Il
result
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Resour ce T
Code owner: rgg&%%g
register GEMLCA
legacy code
asaGrid
Service

www.cpc.wmin.ac.uk/GEMLCA
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e Any code that corresponds to the following model
can be exposed as Grid service by GEMLCA:

Input data

(files, command Output data

line params, env. (files)
vars)
Call shared libraries Perform computation

Communicate over the network
Query databases

www.cpc.wmin.ac.uk/GEMLCA



UMNIVERSITY OF WESTMIMNSTER

l el ArmvAaAant i~ FlhhA AA ANt
HTIPICIHTICT Iy tic LUINTLEUL

 The GEMLCA service can be implemented with any
grid/service-oriented technology E.q:
— Globus (3 or) 4 = currently available implementations
— Jini
— Web services

« GEMLCA service could invoke legacy codesin
many different ways. Current implementation:
— Submit the legacy code asa batch job to alocal job

manager (e.g. Condor or PBS) through a Grid
middleware layer (e.g. GT2/3/4, LCG/g-Lite)

www.cpc.wmin.ac.uk/GEMLCA
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Implementing the GEMLCA concept

The centralised and decoupled GEMLCA architecture

GEMLCA Grid Service . GT4
( N esources
Grid Fror:jt— Core Back-end oy
: en
Sf |l;\e/ :]Cte GT4/GRAM4
t
GEMLCA || Management suppor
Gr_ld of internal JGT2
Services: || GEMLCA || |GT2GRAM2 Resources
GLCList concept and support
SOAP | | GLCProcess | | €nVironment L Fg:e(;cl)gr I(_: gse
XML | _
Service GLCAdmin LCG/gLite \ EGEE ~~
S
| ' ELgpo Broker | <~
nvocation

www.cpc.wmin.ac.uk/GEMLCA
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Client

rid Service
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GEMLCA
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middleware
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What’'s the point?

* Heterogeneous codes can be hidden behind the same
Interface

— Different programs can be invoked in the same way using
SOAP/ XML communication only

« Extend non grid-awar e programswith security
Infrastructur e (access enabled through a Grid service)

 Createand browserepositories of legacy applications
— Share your codes with your colleagues or partner institutes
— Expose business logic to your employees or customers

* Build customized GEM L CA clients (such asthe GEMLCA
P-GRADE Portal)

— Compose complex processes by connecting multiple legacy code grid
services together

www.cpc.wmin.ac.uk/GEMLCA
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The GEMLCA P-GRADE Portal
A Web-based GEMLCA client environment...

% ;EQWEE P-ERADE|

| portal

University of Westminster, London
MTA SZTAKI, Budapest

www.cpc.wmin.ac.uk/GEMLCA
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The aims of the GEMLCA P-GRADE Portal

e To provide graphical clientsto GEMLCA
with a portal-based solution

e To enablethe integration of legacy code

nrial car\llnac 1Nt winrlefl e
Hllu Al OO ITTILU VVWUINIIVUVVO
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www.cpc.wmin.ac.uk/GEMLCA
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GEMLCA intheP-GRADE Portal

3'd generation Grid:

(GT9)

GEMLCA
P-GRADE

Portal w

www.cpc.wmin.ac.uk/GEMLCA



UMNIVERSITY OF WESTMIMNSTER

I TUVV ULV Lo /' LALUI TUVD

P-GRADE Portal extended with GEMLCA back-end
— Sharing jobs and legacy codes as workflow components

A step towards collaborative e-Science
 Support for Globus 4 grids (besides GT2 and EGEE)

LCG /gLite VOs
< >
<
P-GRADE
Portal
GEMLCA
Legacy || Globus 4 VOs
code
repository

*ﬂﬁf’ oy

www.cpc.wmin.ac.uk/GEMLCA
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The GEMLCA-specific version ofthe{ |
P-GRADE Portal is different from the
original P-GRADE Portal!

|t contains aweb page to register legacy codes as grid
SErvices
|t contains a GEML CA-specific workflow editor
— Workflow components can be “legacy code grid services’
(not only batch jobs)
|t contains a GEM L CA-specific workflow manager
subsystem
— It can invoke GEMLCA services (not only submitting jobs)

www.cpc.wmin.ac.uk/GEMLCA
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GEMLCA LCID Administration Portlet

GEMLCA Legacy Code Interface Descriptor composer

Legacy code Environment Paramaters:

maximumProcessors |1

executable

maximurmJob
jobManager
id
description

Set Paramneters

|JLINUE mkdir

minimurmProcessors |1

|11

IFDrk vl

|mldir

|Unix nkdir program

List of legacy code Arguments:

Iname %brder Ifixed [inputOutput imandatory |regexp [friendlyName |commandline [initialvalue

New argument entry form:

narme
file

order

fixed
inputOutput
mandatory
regexp
friendlyName
commandline
initialvalue

Add Argument |

=

Ho -

Jo

Ho -

[Tnput =]

Ho =

|

|Folder to be created
|

N

“GEMLCA
Administration Tool”
portlet

/

www.cpc.wmin.ac.uk/GEMLCA
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Legacy code regi

|-

stration page

/ Mkdir Legacy Code exposed as a Grid Service \
Folder :/../.gemica/legacycodes/mkdir

= - QLA QETI DI -

Legacy Code Information Descripte

GEMLCA LCID Administration Portle

Content : i) mkdir binary or link ii) config.xml
/ Legacy Code Interface Description File: config.xml\

GEMLCA Legacy Code Interface Descriptor

<?xml version="1.0"?>

Legacy code Environment Paramaters:

maximumProcessors L
executable [LIHUE nkdir
minimumProcessors |1
|11

maximumlob

jobManager [Fork =]
id [mkdir
description [Uniz mkdir program

Set Paramneters |

List of legacy code Arguments:

<IDOCTYPE GLCEnvironment "gemlcaconfig.dtd">
<GLCEnvironment
id="mkdir" executable="LINUX/mkdir" jobManager="Fork"
maximumJob="11" minimumProcessors="1"
maximumProcessors="1" universe="PVM"
>
<Description>Unix mkdir program</Description>
<GLCParameters>
<Parameter name="-p" friendlyName="Folder to be created"

Iname %brder [fixed [inputOutput |man egexp friendlyName |comma

fixed="No" inputOutput="Input" order="0"

New argument entry form:

name |I-p

file Ho -
order Jo

fixed [va =]
inputOutput [Toput =]
mandatory [ta =]
regexp |

FriendlyName |Fcllder to be created

commandline [fes=]
initialvalue |
Add Argument |

mandatory="No" fileCommandline="Commandline">
<initialValue> </initial Value>
</Parameter>
</GLCParameters>
@ELCEnVi ronment>

GEMLCA

repository

www.cpc.wmin.ac.uk/GEMLCA
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I Workflow Editor — [

workflow Edit Options Help

A Job0 properties x|

Fe (5| & B B X

= off [100

3 Mame Joh0
Bl
Job

Joh Type GEMLCA

Grid |Westfuc:us | - |
Resource http:lignG.cluster.cpc.wmin.ac.uk:2082 wsri’'servicesuk/ac/'wmin/cpcige... | ™
Legacy Code |manhattan-|'l.|'lanhattan generator {(Fork) |v|
Parameters |(Parameter. | Mandatory Twpe Mode Walle Expression
FOWE ([u] Command... [Input 10 null -
columns o Command... |Input 10 null
unit width Mo Command... [Input 140 null 1
unit height (Mo Command... | Input 140 null T
columns o... (Mo Command... |Input 2 null
rowes of pa... Mo Command... [Input 2 null |
net file [0 File Ctput file.net null -
Ok Cancel

GEMLCA
=&

www.cpc.wmin.ac.uk/GEMLCA
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GEML CA workflow editor in a nutshell

Workflow Editor — [sztakis] Mode — Edit

Workflow Creation

\ﬂhrkﬂow Ed'rt gptiuns ﬂelp
| =  Off [100
= L 2| | 25 50 100 125 150
E[E e
ok
GEMLCA |
_E ml'?x:.
il f_r_»»c»' ; -—;:\‘~. Qﬁ'ﬁ'—"\'
.J'i% B \% =0
FIE] EIE] oo i JoB6
Job1 Jobz gk E1WOT Jena P Joh5
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o WS
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B | ] =
GEMLTA )
=]
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www.cpc.wmin.ac.uk/GEMLCA
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Batch componentsvs. GEML CA CO' 2
In P-GRADE Portal workflows

Batch component GEMLCA component

Ports guarantee compatibility - batch and GEMLCA
components can mutually produce data to each other!

www.cpc.wmin.ac.uk/GEMLCA
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Combine legacy codes
with new codes
inside the same wor kflow!

Service
invocation

[nowcas t-final_gEdNO] Mode - Edit

Workflow Edit Options Help

(& mex|sor w ]

Service

EEE] invocation

Job
submission

Service
invocation

Job
submission

www.cpc.wmin.ac.uk/GEMLCA

Combining legacy and non-legacy components
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The GEMLCA P-GRADE portal on production Grids
N{zS National Grid Service

core production computational and data grid

Gﬁfrlj Gﬁ“ﬁ;“j
Qeedk/ & OXW - ! S
é 5 User-friendly
% % Web interface
% 5’” ) P—EHRDE]EMI
: Manchester : - l

Rutherford

eGee g-Lite

Enabling Grids  resources

| for E-sciencE T Portal server (at
. 2 : . . SEM LrCA Run as third party
E30Urces services

Decoupled from portal

.cpc.wmin.ac.uk/GEMLCA ) )
www.cpe.wmi Y and Grid middleware
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GMT - GEMLCA Monitoring Toolkit

Resources need to be constantly monitored in production environments

to test resource
availability
Implementation is
based on MD$4
probes are
Implemented as
scripts and their
outputs are
displayedin a
monitoring portlet

Runs on the NGS
and GIN portals

J Gridsphere Portal - Microsoft Internet Explorer =] x|

JFl\e Edit  Wiew Favorites Tools  Help

Google |G+ v|Go 52 D ﬁ + | Y% Bookmarks~ @160 blocked a:ﬁr’chack - % autolink «
g

Autobl | s Send ko

O Settings ¥
2 [English  ~ =

RELEASE 2.4

212 University of Westminster

P-ERADE |
+portal

[ GridSphere k GT4/GEMLCA Manitor [ GIN VO Information l

GT4/GEMLCA Monitor

ServiceGroup Overview

This page provides a brief overview of Web Services and/or WS-Resources that are members of a WS-ServiceGroup

This WS-Service Group has 54 direct entries, 54 in whale hierarchy,

| ResourceType | 10| Information

161.74‘12.24 GTT Probe "gutgenlealistoodes” for https: / /161,74, 12. Z4: 9000/ wsr £/ services /grid-coupute. opa. vin. ac. uk detail
| Gemica  FSEZEEEG GEMLCA resource test for hetps: //L61.74.83. 51: 3104 /wsri/services fog-grid.uc. teragrid. org detail e
| Gemica  FSEZEEEG GEMLCA resource test for hetps: //L61.74.83. 51: 3107 /wsr£/services /g-loginl. sdsc. teragrid. org detail
P EEEE ] 161,74 83,51 GEMLCA resource test for https: //161.74.83. 51: 3101 fusr f/services /gné. cluster . cpe.wmin. ar. uk detail
161.74‘83.51 GEMLCA resource test for https: #/161.74.83_51:3106/usrf/services /maverick tacc_utexas.edu detail
161.74‘83.51 GEMLCA resource test for https: #/161.74.83_51: 3103 /usrf/services/grid-hy.ncsa. teragrid. org detail
161.74‘83.51 GEMLCA resource test for https: #/161.74.83_51:3100/wsrf/services /noded0. cluster . cpo_wmin. ac.uk detail
161.74‘83.51 GEMLCA resource test for https: #/161.74.83_51: 3105 /usrf/servicessthl uits_iupui.edu detail
antaeus.hp:c.ttu.edu GTT Probe "mmtgridftprest” for gsiftp: f/entaeus _hpee.ttu. edu: 2811 detail
antaeus.hpee.ttu.edu GTT Probe "gutprewsgrancest” for graw: //antaecus . hpoc.tou. edu: 2113,/ cbnanager- fork detail
ariane.duc.i:.ac.uk GTT Probe "guegridfeprest” for gsifep: //ariane. doc_dic.ac. wk: 55101 detail
ariane.doc.ic.ac.uk GTT Probe "gutwsgramtest” for https: /fariane.doc.ic.ac.wi: 55100 /wsrf/services ManagedJobFactoryService detail
ariane.doc.ic.ac.uk GTT Probe "gutgridftptest” for gsifep://arians. doc.ic. ac.wi: 55001 detail
ariane.doc.ic.ac.uk GTT Probe "gutprewsgrantest” for gram: f/ariane. doc.ic.ac.uk: 55000/ obnanager—fork detail
atlas.iu.edu GTT Probe "gurprewsgrancest” for graw: f/aclas. iu. edu: 2119/ jobnanager—phs detail
atlas‘iu.edu GTT Probe "guegridfrprest” for gsifep: //aclas. in. edu: 2811 detail
cmsdskDD.heu.uh.ic.ac.uk &TT Probe "gurgridicprest" for gsifcp: //cnsdsk00. hep.ph.ic.ac.uk: 2811 detail
fermigridl.fnal.gov GTT Probe "gutgridecptest” for gsiftp: f/fermigridl. fnal. gov: 2811 detail
fermigridl.fnal.gov GTT Probe "gutprewsgrantest” for gram: // fermigridl. fnal. gov: 211977 obnanager-condor detail
arid-compute.cpe.wmin.ac,uk GTT Probe "mutgridftprest” for gsiftp: //grid-coupute. cpc.woin. ac.wk: 2811 detail
arid-compute.cpe.wmin.ac,uk GTT Probe "mutprevsgrantest” for graw: //grid-compute. cpc.wmin. ac.wk: 2119/ jobuanager-condor detail LI

iﬁstartm ] &

MG o || £ 0 o gelF B0 B o1 016] 816] 81 B @[ 80| [J[ie o C - [BESFOOGS

www.cpc.wmin.ac.uk/GEMLCA
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NGS P-GRADE GEMLCA Portal

e portal website:

https.//gngs-portal .cpc.wmin.ac.uk:8080/gridsphere/gridsphere

PGrade Grid portal - Microsoft Internet Explorer
File Edit ‘View Favortes Tools  Help

=18 x|

e Interfacefor NGS GT2 sites

() settings~

| pa

e [nterfacefor GT4 Westminster site
e Interfacefor EGEE GILDA sites

NGS P-GRADE GEMLCA portal R
: ity of Wesﬂminster@

Information page

e Connected to the NGS and the
GILDA Resource Brokers

Lancaster
= 2\ Leeds WRG

= CS5AR

HP Cx =

@{ Manchester

= Oxford

R T
Snsuﬁrdm@ CCLRC RAL

Westminster

Image © 2005 EarthSat

Pointer 53°23°'40.25° N 3°04'16.91" W elav -2511 Streaming |||/} 100% Eye alt 636.35 mi

Gridsphere vv GT4/GEMLCA Monitar |

B |English - B

Welcome to NGS P-GRADE Portal!

This Portal provides access to the UK Mational Grid Serwice. It is a workflow-oriented Grid portal that enables the
creation, execution and menitoring of computstional warkflows in Grid enviranments through user-friendly araphical
Web interfaces.

To get  an  account for  this  Portal and  find  further information and  tutorisls  please  wisit
http: A cpe.wrnin.ac uk/ngspartal/241/,

If you need any assistance please e-mail to the suppart team: noam@epe.wmin ac.uk

This portal warks under an academic license and hence:

"ou can use this portal Undsr the condition thet pou only pertorm research and sctivities.
By using pour account on the this portal pou hersby warrant that pou understand that contravention of this clause
raay Fesuit in & Nability arising for historia, currant and furure license payrnents under the terms of the prevaiing
commersial license that was In effect during the time periad of the contravention, If you are in any doubt please
contact portalreq@ipds sztakidu.”

This portal is based on P-GRADE Grid Portal technology, which was developed by the Laboratary of Parallel and
Distributed Systems at MTA-SZTAKL, Hungary. The P-GRADE Portal is & workflow-oriented Grid portal that enables
the creation, execution and monitoring of computational workflows in Grid environments through high-level, araphical
Web interfaces. The P-GRADE Portal serves various Grid Communities in research and industry.

This site is built with P-GRADE Portal version 2.4.1 saftware. This Portal has been tested with Mozilla 1.6, Netscape
{4.x, & and higher) and Internet Explorer (5 or 6 - but may behave strangely with 1E7) with JRE 1.4 2_x and 1.5.0_06
Java plug in. Using other versions of Web browsers or Java Virtual Machines may lead to wisualization problems

The portal has been continuously developed and hence any feed-back, comment advice, request concerning the portal
features is highly appreciated. Please, send your comments to noam@cpe.wmin.ac.uk

Edinburgh
(Ne:

—
—

[~ Remember my login

Login

Forget your password?

User Name

Password
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The GIN Resource Testing portal
OGF effort to demonstrate workflow level interoperability between
major production Grids and monitor GIN resources

NS National Grid Service

core production computational and data grid

i
TERAGRID P-GRADE
\
Portal

SEIGG

=5 ﬂ;/ Enabling Grids
N q - N for E-sclencE
/- NORDUGRID ] /2.7 7
e | —— e BELEL

y/ gl —— / = N

GEMLCA
Repository

l

www.cpc.wmin.ac.uk/GEMLCA
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Wor kflow level interoperability of Grid systems

New!!
Z
UoW Portal Server 2 NGS/GT2
O
E P-GRADE NGS c;
1 DY  GEMLCA £
Portal
Jtable - |-
- [ — * " &(A’
. *@‘15’30’ ”
T _
,’ ~TeraGrid GT4
N Réso\urces
Executable! Jnvocati
| | S o

GEMLCA

Repository

www.cpc.wmin.ac.uk/GEMLCA
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GT2 Job submission sl LCG Job submission

to NGS (Oxford)

SEQ
. L1
GT2 Job submission By

to OSG (Indiana) |

GT4 Service Invocation on
WestFocus Grid (UoW)

P

to EGEE/GIN (IC)

GT4 Service invocation

at TeraGrid

GEMLCA legacy code
submitted to NGS

o Johs m, (Leeds)
L o2 Jobd
Job10
— = SEQ GEMLCA
) GEMLCA
GEMLCA legacy code
submitted to _ I -
El ! il 1] 1 . [
EGEE/VOCE broker s iy L JuhBE = -
Trace View Info GEMLCA SEQ GEMLCA SEQ GEMLCA

Jabd
https:61.74.23 5137
Job¥

shurut17 . cesnet.cz
Joba
https:AG1.74.83.51:3
Jo

atlzz.l edu . \]Ob SmeiSSion tO
Wproirazase |3 . EGEE/VOCE broker

grid-compute. oesc. o
Jobd

http=:A61.74.83.51:3
JobZ
quu28 . hep.ph.ic.ac.uk
Jobd

grid-data.rl.ac.uk
Jab11

hitps:ME61.74.83 5137
Jobd

https:dE61 .74 12 24:090
Job10

https it 61.74.83 51:3¢ |
I

] l
T T T T T T T T T T
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GT2 Job submission to
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Application examples
DSP-Designing Optimal Periodic Nonuniform Sampling Sequences

£ Workflow Editor - [template_dsp_8_worker*] Mode - Edit ] 3]
Workflow Edit Options Help

. 34 A B 0 e R
T Factor  Sequential  GEMLCA |—= A

18 ~19min ~8min

GEMLCA

20 ~3h 33min 35min

[

22 ~41h53min  ~7h23min Ll Lol ) B e Ll T

GEMLCA GEMLCA GEMLCA GEMLCA GEMLCA GEMLCA
7 Workflow Manager E\
Tracefile visualization i
Jobg

GEMLCA

workflow: template_dsp_8_worker

[4]

Trace View Info Wid o ]
Jobs ight: FB

hitp:t161 74 .83 43:80! Helght : 350

Job7

hitp:161.74.33.40:80: %I

Job

hitpoi161.74.82.40:80:
JobE
hitp:1G61.74.82 .40:80:
Job
hitpii161.74.83.48:80¢

Fools

hitp:#161.74.83.42:00:

JobZ

hitp:#161.74.22 40:80:

Job0

hitp:1G61.74.82 .40:80:

Jobz

hitp:1G61.74.82 .40:80:

Joba

hitp:/161.74.83.49:800
t

0s  20= 405 1mOs 1ma0s 2m20s 3mos 3maos amz0s

www.cpc.wmin.ac.uk/GEMLCA
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Application examples

Molecular Dynamics Study of Water Penetration in Staphylococcal Nuclease
using CHARMmM

(9 1 ET B
|

e Analysis of several
production runs with
different parameters
following a common heating
and equilibrium phase

:F'r-:--:ll,h:tlw:wn Run  t0.1 N1 K3 §:250000

E
]

[

3EE |mg

AT E E
FEIE]F] E\\E E1F]
] ram0.s.2 E
m B
EEEl =L

= B B

-4 1

www.cpc.wmin.ac.uk/GEMLCA
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Conclusions

GEMLCA enables the deployment of legacy
code applications as Grid services without any
real user effort.

GEMLCA is integrated with the P-GRADE portal
to offer user-friendly development and
execution environment.

The integrated GEMLCA P-GRADE solution is
available for the UK NGS as a service!
www.cpc.wmin.ac.uk/ngsportal

BB

www.cpc.wmin.ac.uk/GEMLCA
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Thank you for your attention!

http://www.cpc.wmin.ac.uk/gemlica

gemlca-discuss@cpc.wmin.ac.uk




