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Geodise will provide grid-based seamless access to an intelligent knowledge
Design repository, a state-of-the-art collection of optimisation and search tools,

archive industrial strength analysis codes, and distributed computing & data resources
© Geodise Project, 2001-2004. http://www.geodise.org/

.‘ [=>» GEODISE



A few of my favourite things to do with

workflows
* (Create

* Retrieve

°* Cut ‘n’ Shut

* Configure

* Execute

* Monitor

* Share

* Steer

* Dynamically modify

4bb GEODISE
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When is a script not a script?

... when it's a “workflow”

: Abl GEODISE
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Scripting languages

Why use scripting languages?
* Flexibility

* High-level functionality
* Quick application development
* Extend the user’s existing PSE

ébb GEODISE
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Example Script

hostname = 'pacifica.iridis.soton.ac.uk'
jobmanager = [hostname, '/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')

© Geodise Project, 2001-2004. http://www.geodise.org/
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Aerodynamic Shape Optimisation
using CFD

" Integration of CAD, mesh generation, and

solver

» Direct API access to CAD models
> third-party standards based data exchange

= Robust mesh generation

» Automatic mesh generation
» Control over mesh properties

= Multi-fidelity models

» Euler solver
» Navier Stokes solver

4bb GEODISE
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Orthogonal Basis Function for
Airfoil Design

= Parameterisation methods for airfoil:

» mathematical functions “E s
» empirical basis functions i - == e
. . . O1F TS D
> control points based curve fitting %  — A o W
. . Eoos% T ;s
= Orthogonal basis functions 2 K - A N
. . | i
> unique mapping from parameter s < Cho;fengm/\/\;‘;}i g /‘
. 5-0.05 “'\.\_‘_i - e, \ Y
space to design space T = L
01p T bl
> for preliminary wing demgn. ok \
» fewer number of design variables | \/

» different set of basis functions for
different design task

Robinson, G.M. and Keane, A.J., “Concise Orthogonal Representation of Supercritical
Airfoils”, Journal of Aircraft 38(3) (2001) 580-583.

ébb GEODISE
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Optimisation Workflow and Results

= Optimisation strategy:

» Single optimisation method proved to be inefficient for practical
problems, more complex strategies are required
» Two-stage hybrid approach (Genetic algorithm + Gradient search)

= Surrogate modelling

» CFD runs on complex configurations is too expensive (24hrs/run)
» Surrogate modelling methods

» Polynomial curve fitting

» Stochastic method (DACE or Kriging)

» Neural network
» High-dimensional design space

* Combing response surface modelling (RSM)
/two-stage approach

14b> GEODISE

© Geodise Project, 2001-2004. http://www.geodise.org/



Workflow for aerodynamic shape optimisation
using CAD, Gambit, and Fluent

Problem definition
v
Design of Experiment

ProEngineer CAD
(Condor Pool)

Gambit Meshing
(Globus Compute)

Response surface modelling

.

Optimisation on Response surface

49# GEODISE

v
Validation

Fluent CFD
(Globus Compute)
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Response surface model and two-stage hybrid
search using GA/Local tuning

Response Surface Approximation of Lifidrag Ratio

= Response surface model

= two-stage hybrid search methods
= Comparison of Airfoil shape and
pressure distribution
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Engine Nacelle Optimisation

(problem definition)

Assumption: Noise radiated to ground reduces with
increasing scarf angle

Objective function:
Total Pressure Recovery (pt,/pt;)

Design variables: Scarf Angle (degrees)
i) Axial (%ffset (mm)

Negative Scarf Inlet

Conventional Inlet

= Ph
Total Pressure Recovery (TPR) A f

GEODISE
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Design of Experiment &
Response Surface Modelling

A 4
Initial RSM
Geometry Construct
v RSM
RSM Tuning
DCTE Evaluate ’y
+ | + | + | \ 4
Aco | PUSPN Arn | Search Using
A F{ aen 10 [ oen | RSM
CFD CFD CFD
Cluster v
Parallel CFD
Analysis
A 4
Build Data- Adequate ?
Base
Best
Design
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Defining the Objective Function

v
CAD geometry
Design Variables v
x;=0.9,x,=0.25
Meshing
v
CFD analysis
Objective function v
y =42
4 Post-processing

“Bigger workflows are made from little workflows,
Little workflows are made from littler workflows,

'4'9) cromee Andsoon...”
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Engine Nacelle Optimisation (3D)

(some results)

= Typical unstructured mesh used in the problem (left)
= Response surface model built for two design variables (right)
= The effect of other geometry parameters need to be investigated

*b teanih © Geodise Project, 2001-2004. http://www.geodise.org/



Photonic Device Modelling

pitch=300nm
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12-fold Symmetric Quasicrystals

= Based on tiling of dodecagons composed of squares and
equilateral triangles

= Possesses 12 fold rotational symmetry
= Leads to a highly homogeneous band gap

g
P
——
-
-

&0/ '
- gyA%%v%%ﬂ§ﬁ'§‘i‘iﬁ%%Nﬁ“'

A
o
K]
X
2/
VY,
¥
K
N
Q;v‘
o
X

yAY.
O
ek
<]

VA,
P
S

SEL
A
A
A
N
SEEAN
NG
T4 i
s
AV
%ﬁ 2

V2

<P
Y
av;
\RINKS
XKL
i
4
N

0
ST
st

S
L

A

b

AVAVAVAVAY'™ L ~avavanlAva > <) (e
o ATAVAVAVAR L AAvO Ly S ATA
SRR L B

4bb GEODISE

© Geodise Project, 2001-2004. http://www.geodise.org/



CEM Simulation Results
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Photonic Crystal - Optimisation
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light coupled into
the waveguide core

The Device
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The Script

geometry optimise EDIT.m




Scripting languages

Why use scripting languages?
* Flexibility

* High-level functionality
* Quick application development
* Extend the user’s existing PSE

ébb GEODISE
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N\a\\a‘o
Grid-EnabIedj(Scripting Environment

°  Motivations:
< Flexible, transparent access to computational resources
< Easy to use for engineers (and in widespread use)
*  Our Approach
< Matlab chosen as the hosting environment
¢ Extend the user’s existing PSE
¢ High-level functionality

¢ Quick application development
& ... 1s our execution/ enactment engine too

< Computational resources exposed in the form of Matlab functions
¢ Job submission to Globus server using Java Cog
¢ Job submission to Condor pool via Web services interface

< Integration of CAD, Mesh generation, and Fluent solver via the use of
intermediate data format, often standard-based, or package-neutral

< Hybrid search strategies to make the best use of different search methods
* (Can also use Python, Jython, etc.

4bb GEODISE
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Geodise Architecture

------------------------------------------------ Interface

Web Service

Grid Service

Java / C#/
.NET

.EXE/ Fortran/
Matlab Code

© Geodise Project, 2001-2004. http://www.geodise.org/
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Grid-Enabled Toolkits in Matlab

Proxy y
management

Job submission {

Data archive

Function Name
gd_creat eproxy
gd_pr oxyi nfo
gd_proxyquery
gd_certinfo
gd_dest r oypr oxy

gd_j obki |
gd_j obst at us
gd_j obpol
gd_j obsubm t

gd_getfile
gd putfile
gd_archi ve
gd_query

gd retrieve
gd_sendt ext

Descriptions
Creates a Globus proxy certificate from the user’s credentials
Returns information about the user’s proxy certificate
Queries whether a valid proxy certificate exists
Returns information about the user’s certificate

Destroys the local copy of the user’s Globus proxy certificate

Terminates the GRAM job specified by a job handle
Returns the status of the GRAM job specified a job handle
Queries the status of a Globus GRAM job until complete
Submits a GRAM job to a Globus server

Retrieves a file from a remote host using GridFTP
Transfers a file to a remote host using GridFTP

Stores a file in repository with associated metadata
Retrieves metadata about a file based on certain criteria
Retrieves a file from the repository to the local machine

Sends a SMS text message to the specified mobile phone number

Pound, G.E., Eres, M.H., Wason, J.L., Jiao, Z., Cox, S.J., and Keane, A. J., “A Grid —enabled Problem Solving
Environment (PSE) for Design Optimisation within Matlab”, 17" International Parallel and Distributed Processing
Symposium (IPDPS 2003) 22-26 April 2003, Nice, France, 2003

iébb GEODISE
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cripting the optimisation workflow within Matlab

I MATLAB =1ol x|

Fle Edit Wew Web \Window Help
D | & Beo o | |2 |Current Directary: | Drigeadiseiorthroi =l J

>> % import jawva class ‘I

import org.geodise.optimisation.*;

1% problem definition

||nwars = 2;

lwars =[-1, 0.0&6]:

duvars =[1,0.18]:

|vars = (0.3, 0.121;

% Options darta structure for orthfoil problem

orthfoilR3M = JavalOptData(hwvars, wvars, lvars, uvars);

% Javalptions

opt = Javalptions;

opt.Load{orthfoilR3M) ;

niters =15;

ncons = 1;

wars =[0.154185145,0.145553656,-0.251980064,0.1534932023,0, 5389686307 ,0.177126053,0.044716965,0. 062652334, -0. 541704564, 0. 122527654, 0, 941380805,0. 165200035, -0, 455053,
objs =[9.736681192,10.74828461,1.096400541,12.85513197,10.61839788,5.582960856,12.07712295,8.01420247,3.852191454,13.66563896,8.578822294,5.875477296,12.71259167, .
cons=zeros(l,15);

lcons=-1%ones(1,15);

ucons=ones(l,15);

% £ill in the data
opt.optfill (niters, nwvars, ncons, wars, cons, objs, lcons, ucons);
% find hyperparameters
orthfoilRSM. ohjmod=4.1;
orthfoil RSN, conmod=2.1;
opt.optrss (orthfoilREM) 2
% plot the response surface
npoints=100;
orthfoilRiM.update=0;
orthfoilRSH. omethd=0;
orthfoilRSM.niters=1;
xl=[orthfoilR3M. lwvars(l): (orthfoilR3M.uvars(l)-orthfoilR3M. lvars(l) )/ (npoints-1):orthfoilR3M. uvars(1l)];
xZ=[orthfoilR3M. lwvars(2): (orthfoilR3M.uvars(2)-orthfoilR3M. lvars(2) )/ (npoints-1):orthfoilR3M. uvars(2)];
for i=l:npoints
orthfoilR3M.wars(l)=x1({i}:
for j=l:npoints
orthfoilRSM.vars(2)=xz(3):
opt.Search(orthfoilR5M)
obj(j,1i)=orthfoilR5M.obifn;
end
“lend
mesh(xl,x2,0bj);
orthfoilR3M.niters=100;
orthfoilR3M. omethd=4.0;
opt.3earch{orthfoilR3M) ; i—

<] izl
<\ start |

GEODISE © Geodise Project, 2001-2004. http://www.geodise.org/
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Workflow

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

<Functions>
<Testfunctions>
<rand type="Instance">
<inputs>
<input1 type="int" name="n" value="5"/>
</inputs>
<outputs>
<output type="matrix" name="A"
value=""/>
</outputs>
</rand>
</Testfunctions>
</Functions>

3 worki

ditor

File Taols W

Bl=

Compaonents View
@ I Tasks
© [ ObjectiveFunction
@ [ Arcadias

& connection2 Properties

inputs outputs preferred outputs
sample_poin senver sample Jmints=nj
number_of_p number_of_s number_of_poi
hounds number_of_p e
grids sample_poim

Idirectory

<=

BEEE

Compute Resources

@ I ProblemSetup
D arcadiad_setup
@ [ ObjectiveFunction
) D arcadias_objfun Type I MName I Default Yalue
© 3 Optimisation double lower_bound_x 2.5
@ [ ProblemSetup double _bound_x (35
@ CJ Optimisers double oy und yl 15 |
D fmincon double upper_hound_yl 125
3 int. number_of_grids_x |3
D frminuncan s =
it ber_of_grid: 3
@ O3 Testiunctions § L e PPy |
D rand
D eig |
[ max \'g
9 oA
© 1 Beam fe
Ok Cancel
D compile_executables A 4
[ generate_input_f \gl
check_jobs roperty I HostName | Exsoute Directory |  WorkDirectory | Siate
[ coliect data [ objserver1 artemis.sesnet soton.... ustacalieodiseima... ;nome/fGEODISER... ]
D postprocess_data 7-\9@57%,9& |escience-depi2 sesn.. f odise/ma... fhomeMx02/GEODISE [m]
E [ objserverd |panda sesnetsoton.a.. i odise/ma... Jho ODISEM..| ]
||® Colbusservers | s (DG | im
4 b objserver!  |panda.sesnetsotona.. /homelfaiSoton/Beam | i

MATLAB

7N

Output file

\\/‘

DB



Workflow Tool (Part i)

Retrieve |} Projects

/ ElEE

File Tools VYisualisajon Help

Components fiew

: beam- Ll |’heam—2.xm| rheam—ﬁ.xml rheam—4.xml
3 LT
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@ J0b F ] \D H -
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@ [ ObjectiveFunction
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0é—
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@ [CJBeam _'1 ohjservers escience-deptd. sesnet.soton. ac. Uk FALI N e aep sy e ey g g L) e E t'
[ compile_executables [ ohjserver4  |panda.sesnet.soton.ac,uk Jhomeferes soton/Beam vl Xecu IO n -
D generate_input_file _ﬁ ohjservers pahlo sesnet.sotan.ac. uk, ShomeferesfSotan/Beam [¥]
1] objservers pacifica. iridli ShomeferesfSoton/Beam [¥] u
1] objserver? blued Jscratch/eres/SotonfBearm [¥] M a I n to
_ﬁ abjservers blued?.iridis. soton.ac. uk J=cratchferes [SotonfBeam [¥]
[y objservers  [termpo.armtp.cam.ac. uk Jhomeferes fSoton/Beam v
[ objserverl0  herschel amrp.cam.ac.uk Jhomeferes fSoton/Beam v R
[ objserverll |pioneer.lesc.oocic.ac.uk Jhomesfimhe/Soton/Beam [v] —| esou rces
D CUHECI_d 2 T e 173 aleirng | o, i 1l i fraho (Caton (0 rry Lol i

Compute Resources

Job itor

Functions

» GEODISE

Monitoring and Steering
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A few of my favourite things to do with

workflows- review
e v Create

* v’ Retrieve

* v Cut ‘n’ Shut

* v Configure

* v Execute

* v/ Monitor

* Share

* Steer

* Dynamically modify

- léb) GEODISE
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Sharing (

S=1E

‘2 quasicrystal - Microsoft Internet Explorer

€4 Reply| €8 Reply to all| 4 Forvard 3 X &
From: Tom Lee [tdml0Zniecs soton.acuk]  Sent:Sun Q1512020

Ta: Simon I Cox

Subject:  quasicrystal
Attachments: & Attachments may contain virses that are
computer. Attachments may not display o

D mquasizp( 1 ME

othy.

)

11:52

to oy

Wiewr &5 Weh Paze

fnnon,

Hera's the matlab serpt wou asked for.
The scnpt 15 called sim_pgeam ‘help sim_pge’ will fell you hovwr to use
it, I hope the mstmetions are clear encugh. It regli
Lirnit m m your matlah path to mn. The density/of states wall 15 saved

in DOZ mat. everytluing noast be in the same divectory.

I also inchided the FDTD and related programs (1 had to modify some of
them to ran i batch mode).

Any questions ermail or phone me at Meso.

Cheers

Tom

Tom Lee

Tmversity of Scuthampton
Department of Electronics and Computer Science
Microelectronics group

E

Here's the matlab script you
asked for.

The script is called

sim pgc.m 'help sim pqgc' will
tell you how to use

it, I hope the instructions are
clear enough. It requires
lattice.m and

limit.m in your matlab path to
run. The density of states will
is saved

in DOS.mat. everything must be
in the same directory.

I also included the FDTD and
related programs (I had to
modify some of

them to run in batch mode).

Any questions email or phone me
at Meso.




Sharing (ii)

"”iﬁjﬂﬂﬂ_ﬂf-‘ rystals - Microsoft Internet Explorer

€4 Reply ﬁﬂR&plytnaﬂEkEanard!%“E x |4 - | Help‘
|
From: Tom Lee [tdml0Z2n@ecs soton.ac uk] Sent:Mon 0271202002 13:57
To: Sumon I, Cox'
Ce:
Subject:  quasicrystals
Attachiments: & Attacliments may contain vinses that are harmfial to wour computer.
Attachmments may not display correctly.
D sim pgo.w ZEE /
View fis Web Page :
Wiear &5 Web P Simon ,
N

Simon, =

P G R (WL 8 T e Sorry, I found a small mistake

HEI‘EIS t]:'I.E Hear One in Sim_ch . m

Cheers Here's the new one

tom

Cheers
tom
Tom Lee

€6 ”
S P.S. “Provenance” too
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Semantic Grid in e-Science

 Bridging the gap:
— Grid: seamless access to distributed computation and data
resources

— e-Science: distributed collaboration and reuse of knowledge and
resources

— Semantic Grid: Semantic Web technology applied on Grid
application
» Building ontology and semantically enrich

resource for reuse and management

— Resource is semantically meaningful
— Expressed using a standard conceptualization
— Which is well recognized within a specific community of practice.

- 4‘95 GEODISE



Knowledge Technologies

Six challenges define the Life Cycle:

Reuse Retrieve Publish MairitainknoWiedge

#» GEODISE
Advanced Knowledge Technologies, IRC (Soton)



Knowledge Acquisition (KA

8 pC Pack 4 vE2.9s - Ladder Tool on psmart [GEQDISE v1] =lol x| x|
Lo Knonkedgebase Edt Laddering Knowledge View Tool Widow Help
Knowledge sources [oos suexcnaciang [anLLe = uzise -5 .
i
. =l - gatsstorsivnt 2]
Domain experts, software s
@ Task

- Knowledge Asset

manuals & textbooks. e |
CO e

- APPROX
- OPTIM1

KA techniques hie &,
Interview, protocol analysis, |_q e
concept sorting etc. -_

Tools used

PC-PACK integrated i
knowledge engineering e

@_ j OCESS

I 'GE [sope-based-optimization-method - s a - optimization method |GEODISE v1
tOOIkIt B |6 GEE P U@Iﬂlﬂ@lﬂlﬂlm—tm@_ﬂ@_ﬁll WIZWG I o
5.2, Choice of Optimizer

Here, as has already been noted, the initial input data for the do not allow all the criteria used as - to

L]
Kn OWI ed e a C u I red be met (i.e., it is not a feasible . This restricts the since some do not work when given an
initially infeasible design. However,

have also already been chosen for the HESIGRWarIGbIES and the optimizers will
therefore seek to remain within these reducing the scope of the task somewhat (some of the i within the
OPTIVAR NBFEMY treat these fahge as advisory by default and may, therefore, explore beyond their limits;
this may be over-ridden if desired). To give a representative cross-section of the methods available the following

E DSO domai n knOWIGdge technigues have been applied:

! (1) the method of -APPROX;
EDSO processes and C 4 @
. O n C e p (3) Ehe ! -SEEK, with the combined external and internal penalty

OII_

roblem definition — ;
p O e e I I IO ° == Concept|  Atrbute| Vsl | == UserDefined Relsion  Instance | == Task|  ConceptSynonym|  AtbuteSyrorym | Vialue Synorym | Relaion Syromym | T4 [ »
TFTIONS T
crnss-sectional area
DFTIVAR
APFRH

' GEODISE E d i TO rl f = (0, 27) Markup |GECDISE v1
i#istart H e s Es D H Bin... | #col. | Eak...| Emic.| Fric. | Sec.| Blo. | e ||Ger. B oo | Brc| (WD EPRED o0



Knowledge Modelling

ODISE\madels\GEODISE Knowledge Modeliinde:x. htm

Techniques

CommonKADS knowledge
engineering methodologies.

Knowledge models

Organization, agent & task
templates, domain schema
inference rules.

Tools used

PC-PACK integrated
knowledge engineering
toolkit

Deliverables

Knowledge web in HTML,
XML and UML, Conceptual
task model, EDSO process
flowchart

I=” GEODISE

‘e
No. llerate again

Exhaustive
enumeration

Quality measures satisfed
Yes

Solution is okay
o
Acd compulation time
10 increase quality

Local or ghobal improvernent

RSM (RBF, Kriging)

Mo

Tanverge or time
budget used U
ves

Problem Definition
_Sim;\e nun-time Caleulation

Domain Schema

design-optimization-and-search-schema

Supertypes

stochastic-optimization-method

v (&

No, iterale again

Gradient search from Quallly measured
bast solution of next
best (recurse
screaning)

Grad ch an
best 5 designs.

Cheap Expensive
Around 1000 Intermediate Around 10 o
Around 100
Stachastic - Hill
Genelic Algorithm Simbing ‘ r{ﬂsmtREF Kiiging) }‘7

pints
1o existing design, then

Repeatad ranking
Succeaded or

tima finished " " P
‘Stop ta produce
S tabla of results GA on RSM
descrpbionsThe Lati - Huid |. s schan

This domain schema is tw be extended and refined in future knowledge acquisition initioti

logy>
infermatianz
concept-13° name="CFD-code">

nformations

cdescrptionsTha GFD-code cancept represents a solf-contained piace of camputer codn that i< spocifically developad for use in the domain of

computational fluid dynanics.</dosciptions

o id="cancept-2">analysis-code
SUPRr=types>

straction-relationshipss

apts

Jcept ="concept-79° name="Tluid-flov-feature">

wet=informations

or-types

The fuid-flav-f e cancopt

</terminalogy>
formationz
ction-relationshipsz

wowladge layer contains knowladge constructs that rapresent the static domain knowladae of

levant to the domain of computational fuid dymarmics.

fratures of the fluid flow in the domain of computational fluid dynamics. Fxamples of

s Include vortices, wakes, atc. The datallad modelling of these constructs Is
the domain of computational fluid dynamics.</descrplons

DA @@

Concept: genetic-algorithm-method

The genetic-algorithm concept represents types of genetic a




Ontologies

- common conceptualisation of a domain -
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Semantic Workflow support in Geodise

* Ontology modelling

— Definition: Domain conceptualisation that collect a controlled set of vocabulary
and their relationship through hierarchy and explicitly expressed properties.

— Examples: User profile ontology, Problem profile ontology, Task ontology, etc.

* Instance generation
— Definition: Semantic enriching instances by referencing to ontology files
— Methods: annotation content with ontology, populating ontology with content

« Semantic consumption
— Ontology driven instance querying

— Ontology driven from generation
O task configuration
U Problem setup

— Ontology assisted domain script editing

— Service oriented workflow composing — querying semantic enriched service
component.

‘ Iébb GEODISE



Workflow Tool

... with added semantics

Ontology Composition Advice

Project Build Options Help)
EREACE /

|Specify Ontology Servies: Knowledge-based W\/ice
|ip-focalhost 8080/axistselvcesios twsd] [ Next | (“Ob;ctiveFunclionVaIue“ "SingleRunTime" "ProEAssembly file" ‘identifier" "STEP_T"| " o0_i0 auvice

~| Advice Mode

Specify an Onfology: You may be able to do DesignofExperiment by using ("SingleRunTime")
Back

ontologiesiTaskOntology.d E Load but still need inpu i _” ™ - LN
Ontology Concept Browger: - - I/ — = Com pOSItlon

[ TopRoot il
9 I TaskOntology — 2o
o toolPackage rch Gonditi... ||nput conditions here ‘ re a
? Cltask Comp 7
[ DesignOfExperiment Search
[) geometryDesign | select |
[ visualisation

[ post processing

0 preprecessing ID: has precendition:
[ designOfExperiment identifier not defined
e[ data

"I Project Edit Window Help

Dotieqs oo (2l

[ mesh| <L Instances has effect: ‘
i SingleRunTil
o [ fileEdito| Classes E: Direct InstancesE@EE: gambit_00092 (Mesh_Face) [ | SialeRanTims - :
& 1 Geodisg YSTEMVCLAEEA s W| /| Command Name }I[ c d VI Ce I n

000!

D Inttialisa | e © ceamety

@ (© Command £ Ontology Assisted Editor  S:\gambit.jou - ~—.uit... [E

¢ Dfiles @ (©) Geomety_comman File Help .
oI solve (©) Gbrmetry_Vertex (3) Carmmand Nam = o pep— 32 has input:
@‘ ‘ | ST Gambit AdviceBroker | Test the gambt ontology ; O al n

# CIgeon Ggoremtane (0 NG | o | || meshFile m

Dt ed e 2y edge oveate "edge. " straight ‘vertes.m! “verter.ow naca mesh file

P e Examples  [Eace czeate "face.domsin” wireframe "edge.s” "edge.c .
D sT (© feometry_Global and weriex 23 JEACE subtract "face.domain” faces "face.airfoil". E It r
[R]s) @ (© Megh_Command ————— Jedge Link "edge.n" "edge.s". ’W

5 Purpose frace mesh "face.domain” sukmap
esh_Global = |
State Monitor Mesh_Vertex o generate a mdeoL¥er s=lect TFLUENT 5T

Mesh_Edoe (3) physics create "inflow" btype

Mesh_Face (1) | l| syntax physics oreate "oucflou” BEYpes submap
Mesh Volurne = ; . e N

| 3

——Jsuccessfully loading adviceBroker driven by Jgaml < ¥

FluentJournalrili

instance
A code analysis

TT/has Inpu

Ll

Functions étate Monitor

» GEODISE

© Geodise Project, 2001-2004. http://www.geodise.org/



Ontology Development

(CT) Classes r@]] Slots r|:|]] Forms r@ Instances rﬁ Queries |

Relationship |Superc.. » | W | C | | % :@Linearjrngramming
o @Func’[iunﬁfpe’Ql - | Mame Documentation
TOOIS ©CD.nStr.amt_Funl?tmn ‘I_inear programming optirnisation methods
©0bjectwe_Functmn P |'_, s —.Ed ‘|’
2ge & Oi O croue rofe Itor
Protege & OIIEd @Mechanical_Engineering gﬂ%
Editor @ (C) OptimisationMethods A | |anstract A ~|
@ (C) DOE_Screening A B

Representation

DAML+OIL &
CLIPS

Deliverables

EDSO domain
ontology

EDSO task
ontology

Mesh generation
tool (Gambit
software) ontology

User-profile
ontology

s» GEODISE

@ Exhaustive_enumerati

Q@ @ Linear_programming
& (C) Constrained_LPA

@ @ Maonlinear_programmi
@Analﬂical_equatin

& () Constrained_nonli

() Least_square_cu
- <rdfs:label>geometr
- «rdfsicomments
<I[CDaTAl 1=
</rdfsicomment>
- =<oiled:creationDate =
<I[CDATA[ z002-10
</oiled:creationDate >
- «oiled:creator>
<I[CDATA[ 1e ]]=
</niled:creators
- =rdfsisubClassOf»
<daml:Class rdfiabo
</rdfsisubClassOf=
- «ridfsisubClassOf=
- <daml:Restriction>
<daml:onProperty
- =daml:hasClass>
<daml:Class rdf:
</fdaml:hasClass=
</daml:Restriction>
</rdfsisubClassOf=
- «rifsisubClassOf =
- «daml:Restriction:
<damlionProperty
- =daml:hasClass>
<daml:Class rdf:
</fdaml:hasClass=

Hierarchy

B @ top

& [£] Taskontalogy #1
GeodiseToolkit #1
Initialisation #1
controlParameters #1
fileEditor #1
=[] files #1
geometryDefinitionFile #1
geometrniRepresentationFile #1
graph #1
journalFile #1
meshFile #1
= solverfnalysisFile #1
AWS_File #1
prablemType #1
B[] task #1
DesignCfExperiment #1
databManagement #1
designOfExperiment #1
geometryDesion #1
meshGeneration #1
ohjectiveFunctionAnalysis #1
optimigation #1
post processing #1
preprecessing #1
responsgggﬂacehﬂodelling #1

[c]
[c]
[c]
[c]
[c]
[c]
[c]
[c]

Name

ohjectiveFunctionAnalysis

Documentation

(Ohjective function analysis is to execute the analysis code to retun
objective function.

Classes
task#1

IDiled Editor

Restrictions
type [ propeny | filler
(3 has-class has input #1 meshFile #1
(3 has-class has input #1 journalFile #1
(@ has-class has output#1 solverfnalysisFile #1
(@ has-class performed by #1 solverAnalysisTools #1
(@ has-class has effect#1 ObjectiveFunction'alue #1
@ has-class has effect #1 SingleRunTime #1

DOUL="TITLP: £ £ W Tw. g 9

”Q?A«M L+OIL

- =daml:Restriction >

<damlionProperty rdfiresource="http:/ f www

- =daml:hasClass>

<daml: Class rdf:about="http:/ f www.geodi

</damlihasClass=>
</daml:Restriction=
</frdfsisubClassOf=
</fdaml:Class=

ntologiesf | askUNTology.dami# geometrylennimonrie /=

dise.org/fK ledg

an fontol fTaskOntology.daml#has output” /=

org/KnowledgeManag

t/ontologies/TaskOntology.daml#geometryRepresentationFile" /=



Ontology Development (2

« Ontology Views
— DL ontologies (DAML/OWL)
— Simplified views
— Tailored to specific domains

=lofx|

View Tools
% 2 Thing |9 dataRetrieve +| - [ task [description]
© @ TaskOntology |9 datagave g
@ @ GeodiseToolkit | o datatvpe >
@ Initialisation |9 desighOfExpetiment  Teai{gl]
@ & controlParameters ‘| @ fileEditar NONE
¢ @ fileEditor files

@ @ geometyDefinitionFileEdi
@ @ joumnalFileEditor
@ Fluent Editor
@ Garnbit/Editor
@ workflowEditor
@ @ files
@ @ geometryDefinitionFile

@ [ file
@ IGESfile
@ STEP
@ @ joumalFile
@ meshFile
@ solverAnalysisFile
& U fask
@ @ toolPackage
@ DoeTools
@ REMTools
& @ geometryDesignTools
@ @ meshGenerationTools
@ @ optimisationTools
@ MatlabOpthethods
@ CPTIONSOptethods
@ @ solvetAnalysisTools
© J datatype

| @ geometryDefinitionFileEdita
‘|9 geometryDesign

§§ @ geometryDesignTools

§§ @ geometryRepresentationFil
“|@ journalFile

@ @ geometryRepresentationFi :

@ meshGenerationTools

§§ & ohjectiveFunctionAnalysis
2|9 optirigation

1@ optimisationTools

2|9 post processing

“|9 preprecessing

:|@ problemType

§§ < responseSurfacedodelling
2|@ solverAnalysisFile

§§ @ solverAnalysisTools

‘| sting

“|@ structuralDesign

|9 task

1@ toolPackage
|9 visualisation

gd_jobsubmit
geometrDefinitionFile

journalFileEditor
meshFile
meshGeneration

< real

“hasEffect [all]

Istring

~hasInput [all]

hles

-hasOutput [all]

hles

~hasPrecondition [all]

Istring

~hame [all]

Istring

~performedBy [all]

foolPackage

~produce [all]

lcontrolParameters

#|L,_outward links

Geodise Geodise GONG Other
Concepts Tasks Concepts Views
A P ¥ x
Concept Query Semantic Network View Other
View (Configurable) Views??

- R
_—_—_—_—;_—_—_—_—

________-________

[ owmgses |

v

WEB

* Ontology Views
— Underlying complexity hidden
* Ontology editing by...

Knowledge engineers
Domain experts

v

Database



Ontology Services

 Facilitating ontology
sharing & reuse
Ontology service APls

« Domain
independence
— DAML+OIL/OWL
standards
« Soap-based web
services -\WSDL

Java, Apache Tomcat
& Axis technologies

» GEODISE

[ http:/izeus: B0BO/os/Ontolog

File

Qe - O

address | @] hep:/fzeus:6080jos| OntologyService

Edit View Favorites Tools  Help

Ontology Services - Microsoft Internet Explorer

Flle Edit View Favorites Tooks

O~ O HE

Address @j hittp:/fportall fGeodise K nowledgeServices/OntologyServices fos.htm

Help
) S 2 o -
/ Search 1. Favorites std\a € =

A4 E’GD

For s

Links * | COHSE Annctator [ & | @ &

\ﬂ \g ;\J /."

Ontology Services

This page gives information about the ontology services (0S), including the purpose of the OS5, interface
specification, where itis and how to use itin your applications

The purpose of Ontology Services
The ontology services provide Java AP tools for common ontological operations, such as subsumption checking,

retrieving definitional information, navigating concept hierarchies, and retrieving lexical information. By adopting the
emerging web ontology standard, DAML+OIL as its underlying representation language, the services can be used

<7xml version="1.0" 7>
- <RESULT>
«CONCEPT ontology="http:/fze!
</CONCEPT>
<CONCEPT antology="http:/ fze
<CONCEPT antology="http:/ fze
<CONCEPT antology="http:/ fze
method</CONCEPT=
<CONCEPT ontology="http://zel
<CONCEPT ontology="http://zel
<COMCEPT ontology="http://zei
<COMCEPT ontalog ittp://ze
<COMNCEPT ontolog ittp://ze
<COMNCEPT ontolog ittp://ze
=COMCEPT ontology="http://zei
<CONCEPT ontology="http:/ fze
<COMNCEPT
ontology="http://zeus.sesne
<CONCEPT ontology="http://zel
<CONCEPT ontolog ttp://ze
<CONCEPT ontology="http://zel
method</CONCERT =
«CONCEPT ontology="http:/ fze!
«CONCEPT ontolog ttp://ze
«CONCEPT ontology="http:/fze!
«CONCEPT ontology="http:/fze!
«CONCEPT ontology="http:/fze!
«CONCEPT ontolog ttp://ze
«CONCEPT ontolog ttp://ze
«CONCEPT ontology="http:/ / zel
<CONCEPT ontology="http://z:

with anybody else's ontologies and metadata repositories as long as they're accessible via URLS. As a result of
this, the ontology senvices become perhaps more of an ontology gateway

Ontology Service API Specification

Ontology service APIs inchude CGI interface and SOAP mterface. they are described in detad at OF APT Specdication

Where it is

Ontology services are housed temporarily in the following server:
CGI interface and tester page:

httpofizeus. sesnet soton. ac.ulc BOBOY

SOAP interface

httpofizens. sesnet soton. ac.ulc B0B0 axis/servicesfos Twsdl

How to use it

SOAP-based ontology services can be used in the same way as any web setvice by creating proxy classes and then calling itz
functions. for further information about web service, please refer to relevant websites

&] Done & Local intranet

<CONCEPT ontolog

"http://zeus.sesnet.soton.ac.uk:8080/ontologies/edso. daml”>http //prntage stanford.edu/whole#Time_slot_constraint</CONCERT =

<CONCEPT ontology="http://zeus.sesnet.soton.ac.uk:8080/ontologies/edso.daml"-http://protege. .stanford.edu/whole# Design_variable</CONCEPT>

<CONCERT

ontology="http://zeus.sesnet.soton.ac.uk:8080/ontologies/edso.daml">http://protege.stanford .edu/whole#Polynomial_Response_Surface</CONCERT:
«CONCEPT ontology="http://zeus.sesnet.soton.ac.uk:8080/ontologies/edso.daml">http:/ /protege.stanford.edu/whole# SEEK_OPTYAR</CONCEPT>

«CONCEPT

ontology="http:/ /zeus.sesnet.soton.ac.uk:8080/ontologies/edso.daml">http:/ /protege.stanford.edu/whole# davidon_fletcher_powell_method</CONCEPT>
<COMCEPT ontology="http://zeus.sesnet.soton.ac.uk:8080/ontologies/edso.daml">http://protege stanford .edu/whole# POWELL_NUM-Rcp</CONCEPT>
<COMCEPT ontology="http://zeus.sesnet.soton.ac.uk:8080/ontologies/edso.daml'>http://protege stanford .edu/whole# SIMP_Schwefel</CONCEPT>

<COMCEPT

ontology="http://zeus.sesnet soton.ac.uk:8080/ontologies/edso.daml*>http:/ /protege stanford.edu/whole# powells_direct_search_methad</CONCEPT>

<CONCEPT ontolog

"http://zeus.sesnet.soton.ac.uk:8080/ontologies/edso.daml">http:/ /protege.stanford.edu/whole#

/CONCEPT>

<CONCEPT ontology="http://zeus.sesnet.soton.ac.uk:8080/ontologies/edso.daml">http:/ /protege.stanford.edu/whole# davidon-fletcher-powell-

method</CONCERT =

«CONCEPT ontology="http://zeus.sesnet.soton.ac.uk:8080/ontologies/edso.daml">http://protege. .stanford.edu/whole# One_pass_external_function-

OPTIM1</CONCEPT>
<COMNCEPT ontolog

"http://zeus.sesnet.soton.ac.uk:8080/ontologies/edso.daml">http:/ /protege stanford .edu/whole# GertIssuer</CONCEP T

<COMCFPT nntnlnnw="httn://7eus_spanet.sntnn.arc.uk:RNAN/nntnlnnies /adsn.daml'=httn: / /nratene _stanford .edio /whnles Fxhanstive anumeratinne /CONMCFPTS



Ontology Assisted Domain Script Editor

& Ontology Assisted Editor,  S:\gambit. jou -- Gamb... E'@'E'

File Help

= | B¥| B | Load Gambit AdviceBraker | Test the gambit onkology |

dit Window Help

@

edge create "edge.n” straight "wvertex.nw" "wvertex.1®

edge create "edge.w” straight "wertex.nmw wertex.:

face create "face.domwsain” wireframe "edge.s edge

face subtract "face.domwain” faces “"face.airfoil”™.

edge link "edge.n edge.s" A

; : A
face mesh "face.dowain” submap size 0,05, ;E?:fCLASS
solwer select "FLUENT 3. e

rmand
physics create "inflow™ btype “ map i‘lgq Geometry_Command

# pave
physics create "outflow™ btypel, submap &l . %gggmgrﬁr—\ézn? (533) Sl S
i i |face mesh | “I> gambit_00095
‘ # trimap b (C) Geometry_Face (3) | & gambit_00094
Successfully loading adviceBroker driven by fgamll # Eripave j () Geometry_Yolume (1)) : @gamhit_l]l]llgg
) % gggmgg—g{gsgl Examples ‘T gambit_00097
[ ] - i &
Pre-defined command syntax 9 (B Mesh_Command | [ ene vertex 23 sice vertex 24" intervals 20 gggm;—ggggg
ontology with Gambit command %mggp—gf;b”;a“'—“*“::5 -
: T "l Purpose Related Comman
syntax instances () Mesh_vertex g
% mesn—gdge ((13;' |t|:| generate & mesh for ane or more faces |
° ; : ; : esh_Face
Semantic rich instances being - o

@ Mesh Grcuup

consumed in the editor

«  Syntax colorizing and auto-
completion

GEODISE




Ontology Driven Forms in Geodise -1

« Setting up problems (a scenario using JaxFront

A http:/B0.254.166. 2B/ jaxfront-v121/serviet/demoserviet?frameHandler=mainF rameSetfsessionID-4341 - Microsoft Internet Explorer

File Edit View Favorites Tools

Help

eﬁack T 4 \ﬂ @ _h /._\J Search '*‘;/":(Favurites eMedia e} [

B OB AIFHIBES

: Address |@ http: ff50.254. 166, 28 jaxfront-v 121 fserviet/demoservlet ?frameHandler=mainFrameSet &sessionID=4341161

v|Gu

3 ProblemProfile

B 43 desigrivariables(s)
[ designvariables
[ designvariables
“[] designivariables

description |Eleam design problem ‘
timeCrested [zo01-12-17T08:30087 |
st Timellsed |2003-02-17T08:30:47 |
user |barry ‘
dg_id [ |

parametzrs

D name unit meaning valle 2

O x |lenath [fmim |lenath of the beam | [250 |

O % |force [ | force on the tin of tr |so00.0 |

O x |density | [ktama | censity of the beam| 78500 | A

)

dataFilsLRL

abjectiveF unctian

D selected ohjective codelJRL singleRunTime estimatedLowerBound estimated 2

DxB [ e

&
singlePeak

optimisation

Iv

|d\geodisebeamisd  [PT30S |[20 | [

|w
| €

|not defined

http://B0.254.1 66. 2B/jaxfront-v1 21 /serviet/demoservle

File Edit ‘iew Favorites Tools Help -:,'

eBack @ J \ﬂ @ _;\.I /:\J Search “51:( Fawon -

: Address |@ http: /80,254,166, 28 jaxfront-v1 21 fserviet/demoserviet?xpr V| Go

s
W 10 20 a0
name wyictth bresth _
meaning bearm wicth bresth of the beam [ BEam material 0]
unit mm tom [ TR
fixed false false I tue
MEme |material_type |
meaning |beam material |
unit |nu|| |
limit
dizcretelimit
wvalues
1 Cist
2
3
fized Iv =
A

' Internet

LS

GEODISE




Ontology Driven Forms in Geodise -2

« Configuring tasks in Workflow Composing Environment

& Workflow Construction Assistant

Project Build Options Help
ENCAEY

Specify Ontology Services: 'Knowledge-based Advice

*|-Advice Mode
tp:ifocalhost 8080/aistservicesios Pwarl _next | | (‘ObjectiveFunctionValue® "SingleRunTime" "ProEAssembly file" “identifier "STEP_fi"| "= 00

Specify an Ontology: 'You may be able to do DesignofExperiment by using ("SingleRunTime")

\)ntologieszaskOntoIogy.damlH Load ‘ Back but still d i t:("BudgetTi

Ontology Concept Browser: —
1 TopRoot Workflow Editor Component Editor

m Dynamic Advice

I TaskOntol Reuse Previous Desig
) bmas ok A Search Condliti... [input conditions here ‘
tOOIPaCKage ‘ b QEOMEtry dESIgn | Available Reusakle Components:
¢ Cltask i

[ DesignOfExperiment l | Search
[ geometryDesign ‘ NACA mesh generation | ’7%

[ visualisation

[ post processing l

O preprecessing [=H has preccndition:

01 designOfExperiment ‘ NACA code analysis | identifier ‘ not defined ‘
e 1 dataManagement NACA code analysis

[ optimisation
[ objectiveFunctionAnalys
[ responseSurfaceModell
[y meshGeneration

o fileEditor

has effect: ‘ has effect: ‘

ObkjectiveFunctionValue SingleRunTime

3 . alue of objective function single run time
e Geodise Toolkit
[ Initialisation
¢ Cfiles
@ J solverAnalysisFile has input: ‘ has input: ‘
¢ O geometryRepresentatio JournalFile meshFile
O IGES file naca fluent journal file naca mesh file
D STEP_file =
[y DXF file | ok ‘ ‘ Cancel |

State Monitor

index | praperty instance |
8D MNACA code analysis =
9has effect value of objective function
10 has effect single run time
11 has input |FluentJournalFile naca fluent jeurnal file
12has input |meshFile haca mesh file

GEODISE




Exploiting Knowledge in Geodise

R} GeoDISE



Knowledge Application 1
Create Semantic Content

=l
(C) S\ng|e_variab|€_minimisatﬂ €| 3| £ | ure |ﬂIe:IIIDcalhosth:lgeodiselto be annotatedidema2liog.html
() Stochastic_methods
= - =Design wearch
@ User_defined_methads i Epn_ ethod ch S PLER ®
(® heuristic-optimization-met P 11. — Dnm e _C osen: "SIME
(® slope_based_optimizatior Optitnun design variable value: 3,216, 0.783 .
(® PenaltyFunctions Optirnum Ohjective fanction Value: 4.7545 — M ac h ine un d e rsta n d a b | e
(® Performance >Design output
. .
(#) Problem ) SVG output URL: http:/fpartall/svgfoutput. svg I nf rm I n
(® ResponseSurfacetiodeling
UnitType . . .
® il Seasion (pn3fornsdflglglshdlegelol 34975892357098356098554 2654) started at
@ User - - .
® Vet - [pnam ooz — Facilitate sharing & reuse
7 - - S =Register
{f newr user registered
=login
) beam Usernameharry
Date:01/08/2002 15:09:31
| B annatatedGeodisedwl. himl - Hotepad
=choose Fio Edb Fomeh View Hep
<t <html> 2
bheam <haads .
<head:> < ordf (RDF aming rdf e hrTp:/Avwe, wi, org/ 1999002 /2 2=rdf=syntax=nse"
Mt KEp-aquiveContant-Language” contenta"en-gb" RS G ) TUTRE /s ] 07 /D UL 03,3 1531 18 v [ ]
=REM o
Hemeta names"GENERATOR" contenta"microsod L Fronteage 1.0% | [l e Ay w S T
. «meta name="progid’ content="Frontrage. Editor. pocument
"build" | mera hee t_quls- conrent-Type i i <tepartment rdf:abo /Y OUr NATBSRACE, O HECS ">
RS P e 7 s e A
titlexs . . H N
>probler] & itiesesioncitie chasmember rOF iresourcen"hetp: /AYOUrnaNESpACE, orghTiming”/> too I S
shemepager
»>Belect oy o uﬁ;ﬁ;i{m.m"..’.mnn.mr.uk
Attribukes Yalues | Breadity J«pesesston (pasninr {Fdactideotap zsasseassissonszin) «/bRparEmErE s
" >ln|led al Y' 03 daathmatics rdf:about-"hEtp: SAyournamespace. orgioptimization”/
complexity Height: 1 gebr swes lan variable rdi:about="itp//yournanespace. or ghose .1 x O ntM at
P l'urwr» aiescr — —
description f}‘?prmﬁm kebrs Tllepbunp peak location (on the x-axts) of the Wicks-Heme busp
problem_ID =200t Selouresiiz, tooe 00i02:3scrs function on the upper surface of The macelle
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Knowledge Application 2:
Ontology-assisted Workflow Management

 Features:

— Function selection

— Function
instantiation

— Database schema
— Semantic instances
— Semantic workflow

» Technologies:

— EDSO ontologies &
ontology services

— Java JAX-RPC,
DOM/SAX

A...

Primitive Functions:
(primitive building blocks)

Workflow Workspace

Drag & Drop

» Instance of Function2

.

(P-Functiomj

L}

Instance of Function3

(P-Function2

.

Instance of FunctionR

(P-Functioni’;h Method1
Expand Method2

L,
(P-FunctionR | | (MethocR

(P-FunctionN)

Instan

Parameter1

Drag

& Drop | | Parameter2

ParameterR

ParameterN

tiation

Ontology EDSO Service RDF
Services Ontologies Instances




Knowledge Application 3:
Knowledge-based Design Advisor

( Databases J

!

[ Database Service }

Matlab Environment

 Features
— Context-sensitive advice

>>K nextStep

>>K_advice(handler)

— Advice at multi-levels of
granUIarity (process, —-( State Mor‘lritor Agent j—J
task ...) I
Workflow Services
- KBSS as knowledge e SN Ene e Workflow Knowledge
services Base
. ' :
TeCh nOIOg I eS Advice on Design Process )
— Knowledge engineering i
_ EDSO OﬂtO'OgieS More Assistance U
: | Knowledge-based Ontology-driven |
— Rule-based reasoning | decision support | | decision support [
techniques
Knowledge User Ontology
N PR Bases Interface Services




Intelligent Workflow Monitoring and Advice
(“rule-based to case-based in real-time”)

« Updating constructed workflow using rule-base

— At run-time;

Q find ‘similar’ workflows to the one constructed

O is this one performing ‘as expected’? Might a different workflow outperform current one?
— Resolution: Perhaps problem is anomalous?

0 Change method/ modify workflow?
O Feedback to expert ... update rule-base?

« Exploiting new components in workflows

— Example
O New optimisation method added in semantically consistent way
O Workflows constructed (by expert) with new method, ... and then:

— ‘similar workflow’ search above will find workflows with new method in:
O Might they outperform the currently constructed workflow?

0 Substitute new method into constructed workflow?
0 Feedback to expert ... update rule-base?

-' Iébb GEODISE



A few of my favourite things to do with

workflows- review (ii)
* v Create

* v’ Retrieve

* v Cut ‘n’ Shut

* v Configure

* v Execute

* v/ Monitor

e v' Share

* v Steer

* v Dynamically modify

- léb) GEODISE

© Geodise Project, 2001-2004. http://www.geodise.org/



Questions



Example Script

hostname = "pacifica.iridis.soton.ac.uk’
jobmanager = [hostname,'/jobmanager-fork']
sl = '&(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")

© Geodise Project, 2001-2004. http://www.geodise.org/
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