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Computational Fluid Dynamics
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Design Challenges

Modern engineering firms are global and distributed
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Defining the Objective Function
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Scripting languages

Why use scripting languages?

» Flexibility

» High-level functionality

* Quick application development
» Extend the user’s existing PSE
» Reduce the need for ‘hacks’
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Computational Toolbox
gd_createproxy.m Creates a Globus proxy certificate for the user's credentials
gd_destroyproxy.m Destroys the local copy of the user's Globus proxy certificate
gd_certinfo.m Returns i ion about the user's certificat
gd_proxyinfo.m Retumns information about the user's proxy certificate
gd_proxyquery.m Queries whether a valid proxy certificate exists
gd_jobsubmit.m Submits a compute job to a Globus GRAM job manager
gd_jobstatus.m Gets the status of a Globus GRAM job
gd_jobpoll.m Queries the status of a Globus GRAM job until complete
gd_jobkill.m Kills a Globus GRAM specified by job handle
gd_putfile.m Puts a remote file using GridFtp
gd_getfile.m Retrieves a remote file using GridFtp
gd_rmfile.m Deletes a remote file using GridFtp
gd_makedir.m Creates a remote directory using GridFtp
gd_rmdir.m Deletes a remote directory using GridFtp
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Example Script

hostname = 'pacifica.iridis.soton.ac.uk’

=[F ,'/jobmanager-fork’]
rsl = '&(executable="/bin/date")(stdout="remote.txt")"

%Create a proxy certificate
gd_createproxy

%Submitting a globus job and returning handle
handle = gd_jobsubmit(rsl,jobmanager)

%Polling the job
gd_jobpoll(handle)

%Getting the standard output
gd_getfile(hostname,'remote.txt','local.txt');

%Print the output to screen
type('local.txt')

4 GEODISE © Geodise Project, University of Southampton, 2003
) http://www.geodise.org/

Job Submission Service Client

« Matlab client to job submission web service
» User detached from compute endpoint — Condor pool
* Machines publish available resources:
— HasProEngineer = TRUE
— ProEngineerVersion = "2001400"
— ProEngineerPath = "C:\Program Files\proe2001\bin
» DIME file transfer over http
* MATLAB Client Functions:

grid _platform — Describes the platform requirements of the job
— grid_submit — Submits the job to the web service, returns a job ID
— grid_poll - Polls job ID
— grid_status — Queries job status
— grid_results — Retrieves the output files
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Design Search & Optimisation Tools

» Objective Function Client
— Grid-enabled objective function evaluation

— Matlab functions provided:
Q gd_objsubmit — Transfers required files, submit jobs and returns handle
Q gd_objvalue — Retrieves function evaluation & cleans up files
Q gd_objcleanup — Removes remote files

» OptionsMatlab
— Matlab interface to the Options design exploration system
— State of the art design search and optimisation algorithms
— Objective and constraint functions exposed as Matlab functions
— Grid-enabled job brokers easily incorporated
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Exploiting the UK e-Science Grid
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Conclusions

Open standards — Plug & Play resources
Transparent access to Grid resources
Components to high-level scripting languages

Flexibility and scalability to meet engineer’s
requirements
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Related Presentations

Thursday 4t September

CFD-based Shape Optimisation with GEODISE Toolkits

Room: Conference Room 3
Session Title:  Applications 5
Time: 0950 — 1010

Integrating Data Management into Engineering Applications

Room: Conference Room 2
Session Title: Databases and Data Access 2
Time: 1015 -1035
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