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‘ epCC ‘ Overview

 The Grid vision
 The INWA project

e Experiences from data mining over the grid
OGSA-DAI

« Typical scenario
e Barriers
e Future Plans
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\epCC\ The Grid Vision

“... flexible, secure, coordinated resource sharing
among dynamic collections of individuals,
Institutions and resources - what we refer to as
virtual organisations.”

The Anatomy of the Grid: Enabling Scalable

Virtual Organizations. I. Foster, C. Kesselman, S.
Tuecke. International J. Supercomputer Applications,
15(3), 2001.
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CSPOCC

The INWA Project
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‘epCC‘ The INWA virtual organisation
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‘ epCC‘ INWA Resources & Participants

 Resources e [ndividuals and
— UK mortgage data Organisations:
— UK property data — Analyst at EPCC, UK

— Analyst at Curtin, Australia
— EPCC, UK — compute resource

— Australian telco data

— Australian property data provider and host

— Compute power at EPCC — Curtin, Australia — compute
— Compute power at Curtin resource host

— Sun Microsystems, Aus —
compute resource provider

— Bank, UK — data provider

— ESPC, UK — data provider

— Telco, Aus — data provider

— VGO, WA, Aus — data provider

. =d=
C u rtl n f=_‘s' e-science & data mining workshop, NeSC, UK, November 30", 2004 6

University of Tech nolc;g;y



‘ epCC ‘ Background

 Funded by UK Economic & Social Research
Council (UK) in the Pilot Projects in E-Social

Science

— Small scale projects to explore the potential of Grid technologies
within the social sciences

— Informing Business & Regional Policy: Grid enabled fusion of
global data & local knowledge

— INWA : Innovation Node Western Australia

« Started November 2003
— Initial phase finished August 2004
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‘ epCC ‘ Project Aims

» Evaluate the suitability of existing grid solutions
for secure distributed data mining and analysis on
commercially sensitive data

» Investigate the advantages of fusing public and
private data enabled by a grid environment

Curtins
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‘epCC‘ Barriers to Success

« Can existing grid technologies fulfill this vision?
— Transfer-queue Over Globus (TOG) v1.1 from the UK e-Science Sun
Data and Compute Grids project
» provides access to remote HPC resource

— Open Grid Services Architecture — Data Access and Integration (OGSA-
DAIl) Release 3.1

» provides access control and discovery of distributed heterogeneous data
resources

— First Data Investigation on the Grid (FirstDIG)

 grid data service browser provides SQL access to OGSA-DAI enabled
resources

* now part of OGSA-DAI R4.0
— Globus Toolkit 2 and 3

e Grid middleware
* |f not what are the barriers?
— Technology?
— Socio-economic?
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The INWA Grid
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CSPOCC

Data Mining over the Grid
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‘epCC‘ Data mining

A typical data mining project broadly involves

1. Getting the data
2. Cleaning it
3. Mining it
* [teration through steps 1 to 3 to refine models

S0 where can the Grid help?
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‘epCC‘ Getting the data

« Traditionally a file export
— But OGSA-DAI is available

* Open Grid Services Architecture : Data Access and Integration

 Assists with the access and integration of data from separate data sources via
the Grid

— But organisations will not contemplate external access to
operational/sensitive data

— So back to a file export

e UK Land registry
— Public data source but no OGSA-DAI interface

— Appropriate mechanisms need to be in place before data sharing
can take place

 So simulated this access over the Grid
— But some security issues
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‘epCC‘ Data Fusion

* Fusing commercial data with public property data

Account ID | Address Loan Date
2289738 10 Downing Street, ... 200,000 | 10/2/2002
2672623 20 My Street, ... 100,000 | 14/8/1980
Address #Bedrooms | #Garages
T 10 Downing Street, ... |4 3 —
20 My Street, ... 3 o)
Account ID | Address Loan Date #Bedrooms | #Garages
2289738 10 Downing ... 200,000 | 10/2/2002 | 4 3
2672623 20 My Street, ... | 100,000 | 14/8/1980 | 3 0
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CSPOCC

Why do it ?

Data Fusion

— Prospect of better models/predictions

— Added value
e But

— need a distributed-aggregated approach to preserve anonymity

So simulated this over the Grid

— Using a less specific join key
* Not a 1-1 join but a 1-n so averaging necessary
— Limited the potential gains from fusion

Fuzzy joins

— e.g. postcode formats, addresses (St=Street, flat numbers)

Curtin®
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‘epCC‘ Data Fusion tool support

« Little real support for data integration over the Grid

— OGSA-DQP (Distributed Query Processing) is limited
* Needs Linux and so is restrictive
¢ Uses OQL which similar to SQL but not as common
« Complicated set-up
« Dependent on a number of nodes being available to provide services

e Used FirstDIG browser

— Relevant data pulled over
— Data joined locally

— This works but obviously is not ideal
* Aot of user interaction is required.
— 7 queries are necessary to join two datasets

e S0 again limited success over the Grid
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‘epCC‘ Grid Computation

« Large data sets so, ...

* Cleaning and mining jobs sent to where data is resident
(UK and Australia)

e Globus Toolkit V2.x (GT2), Grid Engine and TOG used
* But...

— Installation issues with GT2
* Not out-of-the-box, requires significant time, effort, expertise

— Security issues with GT2 & TOG
* Bug in the Globus Java CoG Kit
» Security flag omission in TOG

* All now works and is currently being used between UK
and Australia
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CSPOCC
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CSPOCC

Typical scenario
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‘ epCC ‘ Demonstration

» Scenario

— A bank wants to predict if home owners are likely to move house
within 5 years of taking out a loan to buy the house

— This type of loan is a mortgage

— Bank wants to use its own data and publically available data to
help improve the prediction

— Demo uses dummy data
— Data stored in Australia in OGSA-DAI enabled databases

— Demo shows an example of a workflow used in the project to
browse and analyse data

— FirstDIG browser and OGSA-DAI were used to browse and fuse
data
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‘epCC‘ Access OGSA-DAI Registry

st Data Service Browser - demonstrator o ] 21
} F = tD I G b e Security  Database Activity Help
I rS rOWS e r CEervice Group Registrie
t t d Add Redistey ...
Retnove Registry
~GDS Factory URLs (databases)
~SEL Statement Run Select Query |
Fun Update Guery |
£ First Data Service Browser - demonstrator _ 1Ol x|
} File Security Database Activiky Help
O G : ;A- DA I Service Group Registrie
Add Registry .

registry at Curtin
S e | e Cte d £ Select DAISGR Registry
D ata sources Erter the registry URL:

http: //waind. chs. curtin, edu. au: 80580/0gsa/services/ogsadal /DenolAlServicebroupRe

aval | ab | e ... or select & previously accessed redistry

Retnove Registry

i

hittg: itvvain2 chs curtin edu aw80a80iogsalservicesiogsadaiDemoDAlServiceGroupRedistey LI

GroupRegistry

TSLIL STatemmert T SeleCt EIer I
Run Update Guery |
Save Query .. |
Load Query ... |
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‘epCC‘ Browse demo bank data

L First Data Service Browser - demonstrator

> Grid data service ==

Service Group Redistri

http: fvwvain2.che curtin.edu aws080iogsakservicesiogsadalDemoDAlServiceGroupRegi

factories appear [ -

- GDS Factory URLs (catak 1

d e I I l O B al l k G D S I hittp: £1134.7 71.203:3050/00sazervicesiogsadal DemoPublicGridDataServiceFactary
http £ 34 7 71 203:8080/00za5ervicesiogsadalDemaScratchGridDataServiceF actory

» SQL query input =

SELECT * FROM demoBankData LIMIT S50 Bun Update Guery

Save Query ..
— select * from — ,
Query Results =0 ﬂ
k File
d e m O B an D ata customerAge | loanDuration | maritalStatus JoirtLoan InanTovalue | propertyType | postoode moveHone
34 25 MARRIED i 30 TERRACED POSTCODESS [N =
L I M I T 5 O 26 25 MARRIED i 40 SEMI POSTCODESY M
28 g MARRIED i 50 SEMI POSTCODEZY M
25 25 SINGLE i a0 SEMI POSTCODE2S |¥
5T 23 MARRIED i 80 DETACHED POSTCODESS M
} 33 25 MARRIED i 80 FLAT POSTCODESS |
u n S e e C u e r 40 20 MARRIED i &0 SEMI POSTCODEGS [N
54 25 SINGLE M S0 DETACHED POSTCODERS Y
40 20 MARRIED i 50 FLAT POSTCODESZ M
29 25 SINGLE M &0 SEMI POSTCODETT |¥
} 32 25 SINGLE M 100 DETACHED POSTCODEZ! |¥
u e r re S u S 56 22 SINGLE M 90 DETACHED POSTCODESS M
35 24 MARRIED i 0 TERRACED POSTCODEYT M
40 4 SINGLE i 70 FLAT POSTCODESS |Y
45 s MARRIED i B0 TERRACED POSTCODESS M
a e a r 40 20 SINGLE M 40 SEMI POSTCODESZ M
21 25 MARRIED i 40 FLAT POSTCODES |¥
51 25 SINGLE M B0 SEMI POSTCODE14 Y
29 25 MARRIED i 80 FLAT POSTCODE4S | —
— exam p I e b a n k d ata hs = SINGLE v &0 FLAT POSTCODESS [
45 s MARRIED i 70 DETACHED POSTCODESY [N
25 25 MARRIED i 100 SEMI POSTCODE?T Y
& 22 SINGLE M 80 TERRACED POSTCODE4T |1
25 e MARRIED i S0 DETACHED POSTCODESS N
47 13 MARRIED i 80 FLAT POSTCODES4 Y
39 21 MARRIED M 50 TERRACED POSTCODES M
25 25 MARRIED i ] DETACHED POSTCODETT N
53 4 MARRIED i 90 FLAT POSTCODESS Y
39 20 MARRIED i 30 TERRACED POSTCODESZ M
28 25 MARRIED i 0 DETACHED POSTCODEST M
36 17 MARRIED i S0 FLAT POSTCODETS IN LI
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‘epCC‘ Browse demo public data

rst Data Service Browser - demonstrator =]

File Security Database Activity Help

~Service Group Registrie:

} I I I A Registry ..
e eC e O hittp: fhavain2 che curtin.edu au B080/0gzalzervicesiogsadaiiDemaDalServiceGroupRegi

Pl | | LI Remove Registry

L]
ublic GDSF e |
uery Results ] 1
http: i1 347 .71 .203:8080/0gsaizer vicesiogsadaiDemoBank GridDataServiceF Q ¥ —I—I —I

1. ¥ iDemoPublicGrid File:
hittp: it 347 .71 2038080/ 0gsaizervicesiogsadaiDemoScratchGridDataServic ;
postocode tyvpe prosperity

» Run select quer

POSTCODET  |CITY
POSTCODEZ  [TOM
POSTCODES  |SUBURE

- SeIeCt * fI'Om POSTCODES  |RURAL

0L Statement POSTCODES  |CITY
SELECT * FROM demoPublicData LIMIT 50 POSTCODES  |SUBURE

demoPublicdata limit

POSTCODES  |RURAL
50 POSTCODES  [TCHAM

POSTCODETD |SUBLRE

POSTCODEN! |SUBLRE
} POSTCODETZ [oTy
u e r re S u ItS POSTCODENS [CTY

POSTCODET4 |[SUBLURE

POSTCODETS |SUBLRE

POSTCODETS [TCWAM

ap p e ar POSTCODET? [TCHAM

POSTCODETS [TCHAM

POSTCODETS |SUBLRE
— example public data o o
POSTCODEZ! |RURAL

POSTCODEZZ |SUBLRE

POSTCODEZS |SUBLRE
POSTCODEZ4 [TCHWAM
POSTCODEZS |[RURAL
POSTCODEZS [oTY

POSTCODEZ? |SUBLRE
POSTCODEZS [CITY

POSTCODER2Y |CITY
POSTCODESD ISUBURE

| »
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‘epCC‘ Demo Data fusion

=1ol x|

rst Data Service Browser - demonstrator

File Security Database Activicy Help

} S I Service Group Redistries ———————— I ',_g
e e Ct Fitp: dtweain2 cha curtin ecu a0 3080000 Sekecd datsbasn & Spiecd dinisaam B
AT 71X £ i3 . =] E-’ﬂ'ﬂ 7T T NN s niag e Deroilank G eilod s Te ﬂ

Database Join ‘! BB gy S e 1utnem stoen A B 0 Gy A i A8 i e PR

505 Factory URLs (databases)

|

Le]xd

: 1 bitr: £ 34 7 71 203 806 0i0gsaiservice Erbe cimate kel stabemert dor meiuts of guery A 0 Enter covay batin chabeweirt tor romls of gury B, 0 g
aC IVI y hit CFEATE TABLE ThMAJ coff rusess 4T mu:vm:\cy 1 CFEATE TARE TRPEC ool braeres INT, sekiieas W ARCHARTIT )
iz £ I—-——-—-——-'——- “mm—-‘w——'m“'vv_j
it 41 34 7 71 203 8080/ 00 saservice a
[rier desiroy Isbia @aerend 1or lergaorwy fnkie &9 [Erter cecptrosy isbie Setemant for |negorary Batin, 0.
[ROP TABLE TMPA DROP TABLE TWPS

Tt datatane whens cen will iele place
~sal Statemert———————————— | ET LR T e —r ———— w—— |

SELECT * FROM demoPublicDat R 2l
|
x|
Select databasze A Select databasze B
Ir'rrtp:m 34.7.71.203 808000y saizer vicesiogssdaiDemoBankGridDatase. LI |m-tp:m 34.7.71.203 808000y saizer vicesiogssdaiDemoBankGridDatase. LI
Enter SGL gquery e.q. SELECT number AS coll name, address FROM &, Enter SGL gquery e.q. SELECT number AS coll name, address FROM B
} jointLoan, loanToValue, propertyType, postcode, ;I SELECT postcode, type, prosperity FROM ;I
LO a L O r oveHome FROM demoBankData LI demoPublicData LI
Enter creste table ststement for results of query A e.q. Enter creste table ststement for results of query B e.g
. CREATE TABLE TMPACcol name INT, address WYARCHAR(20) .. CREATE TAELE TMPB(col name INT, address YARCHARI20) .0
data quIOn archar (100) NOT WULL default '', KEY ‘postcode’ 4| [int(11) NOT WULL default 'no', KEY ‘postcode’ 4]
{"postcode’) ) TYPE=MyISiM; LI {‘postcode’) ) TYPE=MyISiM; LI
Enter destroy table statemert for temparary table, e.q. Enter destroy table statemert for temparary table, e.q.

-

DROP TABLE TMPA DROP TABLE TMPE
p a e r n IDRDP TABLE demoBankData B IDRDP TAELE demoPublicData

Ll

Select database where join will take place
Ihl‘tp. 11347 71 203 805000gssiservices/iogzadaiDemoBankGridDataSer viceF actary LI
Enter Join SQL guery

demoBankData b JOIN demoPublicData p ON b.postcode = ;l
L postoode ;I

Save SGL Load SGL Run | Cancel

Curtin
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‘epCC‘ Demo Data fusion 2

Select datshase & Select datahase B

Ih‘t‘tp:m 347 .2E|3:8ElEUfogsa.fserv\ces.iogsadal.fDemoBankGrldDataSe...LI Ih‘t‘tp:m 347 .2E|3:8ElEUfogsa.fserv\ces.iogsadal.fDemoBankGrldDataSe...LI

} . . .
C O n fl g u re J O I n Enter SGL query &g SELECT number AS collnames, address FROM A 71.20%8050/gsalservices/ogsadaiDemoBankGridDataService!

l:luintLUan, loanToValue, propertyType, postcode, bt [ it}

ovelHome FROM demoBankData LI lbittp:if 34.7.71.203 8080/ogsaizervicesiogsadsiDemoScratchGridDstaServid
atte r n Enter creste table statement for results of gquery &, e.g. Enter creste table statement for results of gquety B, e.g.
CREATE TABLE TMPA(col name INT, address YARCHAR(20) ) CREATE TABLE TMPBicoll name INT, address WARCHAR(20) )
archar (100) NOT NULL default '', EEY ‘pust:uda‘;l int(ll) IOT NULL default '0', KEEY ‘"postcode” ;I
} [“postcode”) | TYPE=MyISAM: LI {"postcode”) | TYPE=MyISAM: LI
S e I e Ct S 0 u rC e Enter destroy table staterment for temporary table, e.q Enter destroy table staterment for temporary table, e.q
DROP TABLE TMPA DROP TABLE TMPE
ROF TABLE demoBankData ‘| bROP TABLE demoPublicData =]
databases = =

Select datshasze where join will take place
Ihﬂp:m 34.7.71 203:8080/ogsalfser vicesogsadaiDemoBank GridDstaSeryiceF actory LI
Erter Join SGL guery

} \J OI n On pOStCOde L demoBankData b JOIN demoPublicData p ON b.postcode = 5|

.postcode LI

Save SGL Load SaL Run | Cancel |

x|
Select datshase & Select datahase B
Ih‘t‘tp:m 347 .2E|3:8ElEUfogsa.fserv\ces.iogsadal.fDemoBankGrldDataSe...LI Ih‘t‘tp:m 34.7.71 203:8080/0gsaiser vicesogsadaiDemoPublicGridDetas. . ;I
Enter SOL guery e.g. SELECT number AS collname, address FROM & Enter SOL guery &.g. SELECT number AS collname, address FROM B
jointLoan, loanToValue, propertyType, postcode, ;I SELECT postcode, type, prosperity FROM ;I
} - - lmuveHUmE FROM demoBankData LI demoPublichata LI
S et d e Stl n atl O n Enter creste table statement for results of gquery &, e.g. Enter creste table statement for results of gquety B, e.g.
CREATE TABLE TMPA(col name INT, address YARCHAR(20) ) CREATE TABLE TMPBicoll name INT, address WARCHAR(20) )
archar (100) NOT NULL default '', KEEY ‘postcode ;I int(ll) IOT NULL default '0', KEEY ‘"postcode” ;I
d atabase h‘pos:cade‘) | TYPE=MyISAM: x| | posteodet) | TYPE=MyISaM: =l
Enter destroy table staterment for temporary table, e.q Enter destroy table staterment for temporary table, e.q
DROP TABLE TMPA DROP TABLE TMPE
IDRDP TAELE demcBankData =] IDRDP TAELE demoPublicData =]
= =

Select datshasze where join will take place

hitp: 1 34.7 .71 203:8080/0gsaiser vicesogsadaiDemoBank GridDstaServiceF actory LI
http:if1 34.7 71203 8030/0gsa/zervicesiogsadsiDemoBankGridDataServiceFactory

Ihttp:if1 34 .7 71,203 8030/ogsa/zervicesiogsadsiDemoPublicGridDataServiceFactory

Save SGL Load SaL Run Cancel
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epCC‘ Data fusion results

Query Results =100 x|
File Query Results Ol x|
customer&ge | loanDurstion | maritalStatus jointLozan loznToalue | propertyType | regionType | regionProsp..| moveHome | File:
43 1 SiNGLE M il DETACHED  |CITY 6 Y ;I |Minirnize I:
24 25 MARRIED: [ a0 FLAT id & ¥
24 P IMARRIED [ a0 SEMI Iy & ¥ T =
36 24 SINGLE il 50 DETACHED  |CITY 5 Y EE e &
s 2 T i Tt v POSTCODED TOWM &
Fl 25 [SINGLE r a0 FLAT id & ¥ POSTCODES  |SUBURE 0
35 25 SINGLE v a0 SEMI CITY & Y POSTOONRY IR IRA] 5
34 25 IMARRIED o s0 SEMI Iy & N
il 19 MARRIED Ad 80 FLAT CITY 6 N
32 10 MARRIED: 3] 100 TERRACED  [CITY & N
34 25 SINGLE [ 100 FLAT ikd & ¥
3 24 IMARRIED [ &0 DETACHED  [oITY & N
18 P SINGLE [ 70 FLAT Iy & ¥
28 25 MARRIED ¥ 0 TERRACED  [CITY 3 N Query Results o [ =1 o7
25 14 MARRIED: I 100 FLAT [Fid & N File
30 25 SINGLE 3] a0 FLAT ikd & ¥
=1 10 MARRIED - a0 DETACHED  |CITY 5 v customerAge | loanDuration | marftalStatus | jointLoan IoanTaYalue I propertyType |  postcods maveHome
E3 FS [SINGLE N 0 TERRACED _[CITY & N 19 < [SCLE ¥ 50 [FLAT FOSTCODESS [V -]
34 25 MARRIED s 50 FLAT CITY B M 45 15 MARRIED bl 70 |DETACHED POSTCODESS M
25 5 MARRED | B0 TERRACED  |CITY 6 v 25 25 MARRIED ks 100 SEMI POSTCODETT |¥
35 24 MARRIED | E] DETACHED  |CITY & N ] 22 SINGLE N a0 TERRACED  |POSTCODE4? M
36 24 MARRIED [ 50 DETACHED  |CITY i L 28 19 MARRIED i 50 DETACHED  |POSTCODESS M
18 25 i D 20 TR S CED Tl J N 47 13 MARRIED b a0 FLAT POSTCODES4 |
45 i Lalali I b L) BE T SwED T o N ) 21 MARRIED M 20 TERRACED  |POSTCODE3 |M
29 18 MARRIED hd 70 FLAT CITY 6 ]
5 o7 e m & FoiT e B N 28 25 MARRIED v &0 DETACHED  |POSTCODE?T? M
o7 s SINGLE v 30 SEM oYy & m 33 14 MARRIED v 30 FLAT POSTCODESS |¥
37 23 MARRIED e &0 SEMI CITY & n 35 20 MARRIED i 30 TERREACED POSTCODESZ (M
23 25 ISIMNGLE N 50 TERRACED  [CITY B id LI 25 25 MARRIED i 70 DETACHED POSTCODEST M
36 17 MARRIED i 50 FLAT POSTCODETS M
36 24 M&RRIED i 90 TERRACED  |POSTCODEST N
38 22 M&RRIED M =0 DETACHED  |POSTCODE1S N
37 23 MARRIED v a0 DETACHED  |POSTCODE4E M
24 25 SINGLE il 70 SEMI POSTCODES |
26 25 |SINGLE il 70 FLAT POSTCODEST |
20 15 |MARRIED il 70 FLAT POSTCODESZ |
21 25 SINGLE M 90 TERRACED  |POSTCODE14 v
27 25 M&RRIED i 10 TERRACED  |POSTCODES! N
20 13 MARRIED v &0 DETACHED  |POSTCODE1Z2 v
35 22 MARRIED d 50 TERRACED POSTCODESS M
24 25 SINGLE il 50 TERRACED POSTCODE2T |
30 25 MARRIEC i 50 SEMI POSTCODESS (M
= 10 ERRED T G DETACHED |
49 11 SINGLE M 70 DETACHED  |POSTCODED |
iES s
34 23 MARRIED v &0 DETACHED  |POSTCODETS M
25 25 SINGLE il 50 DETACHED POSTCODE4S |
23 25 |SINGLE i G0 SEMI POSTCODESD | |
22 25 |SINGLE i 50 FLAT POSTCODESZ | |-
! !
o T
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CSPOCC

Barriers encountered
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‘ epCC ‘ Barriers

Trust
— Dynamic, virtual organisation is simulated rather than created

— Organisations understandably wary about installation of software and the
access it provides

Market
— Not clear if data providers will publish data via web/grid service interfaces
such as OGSA-DAI
Security, Security, Security

— Not mature enough
* Bugs found in all major software used: Globus, OGSA-DAI and TOG

Software

— Not robust enough
* OGSA-DAI V3.1 could not handle large results
» Sys admin skills still necessary to maintain the grid

. =d=
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‘epCC‘ Lessons Learned

« Performing Data Integration:

— TimeZone date problems
» Dates are stored as a time so
— 6:00am Dec 25" in Perth Australia is converted to
— 10:00pm Dec 24" in Edinburgh, UK
— If data is processed in the UK, the wrong date is used.

e Security issues:

— As mentioned before Bugs in
* Globus JavaCoG in GT3
¢ OGSA-DAI could not switch security for Grid data transfers
¢ TOG had no security option

— All of these have been fixed

* Middleware not mature enough for commercial deployment
— Not out-of-the box
— Bug fixes were required

— Scalability- difficulty with large results in OGSA-DAI V3.1
« Fixed in OGSA-DAI V4.0

Curtin®
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‘ epCC ‘ Conclusions

e Simulation explored the potential of a virtual organisation
consisting of data providers and analytical scientists

« Grid-data fusion in global markets benefits from perceived
strengths of the Grid in scope and (global) scale

* For this application, grid technologies not mature enough
to support the operation of a dynamic, virtual organisation

— Do not provide necessary security and robustness to instill trust

— Still needs to establish a business benefit that outweighs the cost of
addressing the risks(?)

* Project contacts
— http://lwww.epcc.ed.ac.uk/inwa
— Inwa@epcc.ed.ac.uk
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‘ epCC‘ Future Plans

* Include Chinese Academy of Sciences (CNIC) as node in
the INWA grid infrastructure — ESRC/Sun funded

* Upgrade from OGSA-DAI R3.1 to R4.0

— Addresses security and performance issues

* Investigate ODBC connections to OGSA-DAI data

services

— ODBC typically available in the data analysis software used in business
and social science research

« ...then we can start to explore the impact of Grid
capabilities on innovation processes and hence the Grid’s
potential to support (virtual) industry clusters

@ Sun s
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