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L egacy Applications

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?

* Binthem and implement Grid enabled
applications

e Reengineer them

 Port them onto the Grid with
minimum user effort

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

e To deploy legacy code applications as

Objectives

Grid services without reengineering the ([~ GEMLCA

original code and minimal user effort

e To create complex Grid workflows GEMLCA
where components are legacy code
applications . PGPOrt_al
Integration
e To make these functions available from
a Grid Portal y

K1 ¥

www.cpc.wmin.ac.uk/GEMLCA
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GEML CA Concept
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The GEMLCA-view of alegacy code

* Any code that correspond 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
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GEMLCA Concep;/
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| mplementing the concept

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

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

manager (e.g. Condor or PBS) through a Grid
middleware layer (GT3/4)

www.cpc.wmin.ac.uk/GEMLCA
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What's behind the GEMLCA service...

_ ute
Client Consequences: rvperS

rid Servic

Client 1. Not only the legacy code and the

GEMLCA service, but also a local
jobmanager and a Grid middleware
layer must be installed on the hosting
system!

The aim of the code registration
process is to tell GEMLCA how to
submit the legacy code to the grid
middleware layer

www.cpc.wmin.ac.uk/GEMLCA



4 ’w'ﬁ
UNIVERSITY OF WESTMINSTER { ’ﬁ iﬁ
RS, = .ﬂ

What's the point?

 Heterogeneous codes can be hidden behind the same
Inter face (the programming interface of the GEMLCA
service)
— Different programs can be invoked in the same way

 Extend non grid-aware programswith security
infrastructur e (access enabled through a Grid service)
— Share your codes with your colleagues or partner institutes
— Expose business logic to your employees or customers

e Build customized GEML CA clients (such asthe
GEMLCA P-GRADE Portal)

— Compose complex processes by connecting multiple legacy code
grid servicestogether

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

University of Westminster, London
MTA SZTAKI, Budapest

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

Portal

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

e To enablethe integration of legacy code
grid services into workflows

i 4 ﬂ' iy

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

3'd generation Grids:
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Web browser ( L
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The GEMLCA-specific version ofthe#' |
P-GRADE Portal i1s 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 GEML CA-specific workflow
manager subsystem
— It can invoke GEMLCA services (not only submitting
jobs)

\t (@

i :
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Legacy code registration page
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“GEMLCA
GEMLCA Legacy Code Interface Descriptor composer Ad m | n |Strat| on TOO I ”

Legacy code Environment Paramaters:

maximumProcessors |1 pOrtlet

GEMLCA LCID Administration Portlet

executable [LInvE nkdir

minimumProcessors |1

maximurmJob 11 K /
jobManager [Ferk =]

id [nkdir

description [Uniz nkdir program

Set Parameters |

List of legacy code Arguments:
Iname [file |order fixed |inputQutput |[mandatory [regexp |friendlyNarme |commandline |initialvalue

New argument entry form:

name |I-p

file Ho =

order [o

fixed Ho = | |
inputCutput [Tnput =]

mandatory Ho =

regexp |

FriendlyName |FDlder to be created

commandline [Te==]

initialvalue |

Add Argument | -

www.cpc.wmin.ac.uk/GEMLCA
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Legacy code registration page

/ IVkdir Legacy Code exposed as a Grid Service \
|[¢-> QR dQETI B S0 Folder :/../.gemicallegacycodes/mkdir
Content : i) mkdir binary or link ii) cornfig.xm

GEMLCA LCID Administration Portle H . Conﬁ
GEMLCA Legacy Code Interface Descriptor /Legacy (bde Interface [bscnptlon Fil = gxrn\
<m version="1.0"?>
<IDOCTYPE G.CEnvironment “germicaconfig.dtd™>

EM

Legacy code Environment Paramaters:

maximumProcessors L

executable [LINUE nkdir <GLCEnvironment
minimurmProcessors [t id="mkdir" executable="LINUX/rmkdir" jobManager="Fork"
maximumioh l11 meximumJob="11" mininunmProcessors="1"
jobManager [Ferk =] . . . ,
id [ais meximumProcessors="1" universe="PvM
description IUnix nkdir program >
et ewensizs | <Description>Unix mkdir program</Description>
List of legacy code Arguments: <@E_CParameters>

Iname mbrder fixed |inputOutput |mandator

friendlyName \comma <Parameter name="-p" friendlyName="Folder to be created"
fixed="No" inputCutput="Input" order="0"
mandatory="No" fileCommandine="Commandiine">

New argument entry form:

p]ame [~ <nitiaValue> </initial Value>
ile No =
order Jo </Pararmeter>
fixed Mo =1 </G_CParameters>
inputOutput [Toput =] @_CEnvironmenD /
rmandatory [Ha =] \ /
regexp |
FriendlyName |FDlder to be created
commandline [Te==]
initialvalue |
Add Argument | -

www.cpc.wmin.ac.uk/GEMLCA
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= Workflow Editor — [cboproperties ]
Workflow Edit Options Help
[E= o B X | S o100
; Hame Jahb0
E1F]
Jdob
Job Type GEMLCA
GEMILCA
: ..K Grid |Westfuc:us |v|
Resource |http:ﬂgnﬁ.cluster.cpc.wmin.ac.uk:EﬂEEMsrﬂsenﬂcesIukIacMmin.f-::pt:rge... | - |
5T Legacy Code |manhattan-l'l.|'lanhattan generator {(Fork) |v|
Job3 _
Parameters |Parameter. | Mandatory Type Mode Walle Expression
FOWs o Command... |Input 10 null -
\GEMLCA calumns Mo Command... [Input 10 riull
E] Lnit wiclth o Command... |Input 140 null A
unit height  |Mo Command... (Input 1450 null 0
calumns o... ko Command... [Input 2 null
ros of pa... (Mo Command... |Input 2 null |
0 . N
g e R net file o File Qutput file.net null -
I
Bl Ok cancel
GEMLCAW
2] 1]
EEEEE

www.cpc.wmin.ac.uk/GEMLCA
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GEMVL CA workflow editor in a nutshdll

Workflow Creation

I Workflow Editor — [sztaki6] Mode — Edit -
Workflow Edit Options  Help /
= | & = Off (100
= LTl o | 25 50 00 125 150
okl EE?
GEMLCA |7
P .fj—]?::‘\—?%k /
AN /
FIE] | 0 i - Jobe
Job1 Job2 Toba  E1EIT Goba Jobs
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R BT -
GEMLCS |mm
=] ]
R n|

www.cpc.wmin.ac.uk/GEMLCA




Batch componentsvs. GEMLCA compon-ents
iIn 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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Combining legacy and non-legacy components

Code

Combine legacy codes invocation

with new codes
inside the same workflow!

[nowcas t-final_gEdNO] Mode - Edit

55555

Code
invocation

Job
submission

Code
invocation

Job
submission

www.cpc.wmin.ac.uk/GEMLCA
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Application example
Designing Optimal Periodic Nonuniform Sampling Sequences

& Worldlow Editor - [template_dsp_8_worker*] Mode - Edit - (O] x|

Workflow Edit Options Help

—

‘
Iﬁhﬁ‘é@ X || 5 |on|ftoo
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GEML CA and Production Grids
The problem

I'm a
biologist not
a Grid expert

Sorry, no additional
utilities to be
deployed on core
resources

NGS National Grid Service |

core production computational and data grid

i?‘j Iw ﬁz‘j
Qeeds DOXW

e e oo
‘j;jAanchester @ §/

Rutherford

www.cpc.wmin.ac.uk/GEMLCA
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The solution

User-friendly
Web interface

N(:S National Grid Service

core production computational and data grid
D P-ERADE|

5 5 i
@@n @@n %

Y/ Y/ !

Eieé%/ E}Oxﬁ/ l
N |

L 1

@Aarﬁéﬂ @ %/ Portal server

Rutherford

at Uow

www.cpc.wmin.ac.uk/GEMLCA
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Centralised GEML CA solution —
The GEMLCA repository

3'd generation Grids:

OGSA: GT3, WSRF, gLit
Web browser - : —

< P-GRADE

Desktop 1

www.cpc.wmin.ac.uk/GEMLCA
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GEML CA legacy code repository

3" party service GEMLCA
provider (UoW) rEEE e NGS sitel
(GT2)
(GT4 +
Workflow GEMLCA
definition NGS site,
> classes) (GT2)
P-Grade Central _
Portal repository NGS site,
legacy code, (GT2)
user legacy code, job
Iegac.);“codeIrl mission

o

www.cpc.wmin.ac.uk/GEMLCA
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Advantages of the GEML CA legacy
code repository

e |egacy codes can be uploaded into a central
repository and made available for
authorised users through a Grid portal

o extendsthe usability of NGS as users utilise
others legacy codes stored in the repository

 No support needed at the NGS sites

www.cpc.wmin.ac.uk/GEMLCA
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GEMLCA on the UK NGS
The P-GRADE NGS GEML CA Portal

 Portal Website: http://www.cpc.wmin.ac.uk/ngsportal/
 Runsboth GT4 GEMLCA and GEMLCA repository

NS National Grid Service

core production computational and data grid

-

Lancaster
‘,‘{? ‘,;‘ Leeds WRG
HPCx/ cnal) ©SAR
@x Manchester

=y Cxford

Bristol -,Gardﬂf..“
S/ ) CCLRC RAL

Westminster

E

“*Google

Paointer 53°23'40.25" N 3°04'16.91" W alev -2 Streaming |11 1003 Eye alt 636.35.mi

www.cpc.wmin.ac.uk/GEMLCA
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GEMLCA on the WestFocus
GridAlliance Grid

o GT4 testbed for industry and academia

e Connects two 32 machine clusters at Westminster
and one at Brunel University

* Runsthe P-GRADE Grid portal and GEMLCA

* Connected to and interoperable with the UK NGS

Woekflow S Size  Quota (10X

o] T e . tf_:f .

gridalliance

3 University of Wes % 2. "
PN O eesece o
WestFocus e e —
ICT Network - L TR

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

i 4 ﬂ' iy

www.cpc.wmin.ac.uk/GEMLCA
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Live demonstration of the P-GRADE GEMLCA portal

2 P-GRADE Portal - Microsoft Internet Explorer

JobZ properties il
File Edit View Favorites Tools Help

J Browse
Je-» QR4 0=EF 3 B-SH- )
J Address Iﬂj http:ffangs-portal, cpc wmin,ac, uk: G050/ gridsphere/ gridsphere re pOS I to ry

P-GRADE NGS GEMLCA portal 2% S and set input

Job Type GEMLCA

A m-mmmoes et , ' parameters
V% 4@ NGS = University of Westminster ﬂ Grid Inas B
— - Resource |hl‘lp:.l’.l’gnﬁ.[:Iusler.cpc.wmin.ac.uk:5BI]84Msrf.l’senlices.l’gril:l-l:lata.rl.a[:.uk |v |
Log into H |
Legacy Code |Please select a legacy code: -
th e pO rtal Please select a legacy code:
Name compare - Compare macroscopic traces (Fork)
gamess - Gamess description

Password | *****

gamess1 - Gamess description

User Itamas ‘ Parameters

[osin | lce2 - Descrition
Ip - Ip Ic
E' El ity - ial traffic si {Fork/micro/macrofturns file) -
Map Execute
execution - workflow
to Tracefile visualization

available
resources

workflow: demo

Create

. . width: [6on
application Heigh: [
workflow ol

grid-dataman ao.uk

Visualise

- execution

E Jg?i?data.rl.an ke an d

SEQ download
results

i EIQIE

Joh3

grid-compute pese. 0

t t t
0= s 205 30s 405 S0 1mds mz20s 1mads 2mds
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