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*) XSTAR: spectral modeling code as a case study
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Input files ] Application Database
*XSTAR reads an extensive
£ atomic DB to compute
£ synthetic spectra

4 Outputfiles)) w\We have been improving the
atomic DB for past 8 years

*Grids of models are run
sequentially

*XSTAR is downloaded from a
web page, unpacked, installed
and run from the command line
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We attempt to map out VAMDC spec:lflcatlons In

27~ eDatabase-centric computing

*Application and database
deployment as web services

o *Service integration with
SR ol o \'orkflows and mashups

PARA[)I(’M

DATA-INTERSIVE SCIENTIEIC DiSCOVERY

eSocial network (VO) as the
end user
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We can use e-science tools and methods from other data-

intensive fields, e.g. bioinformatics, climatology

Paul Fisher is a bioinformatician

studying disease in African cattfe The data and workflow

are discovered hy
others for reuse in
other areas of science

1 Paul designs a workflow
and executes it over

shared Web Services i =
2 Paul publishes the e

workflow and results
on the Web and the The workflow is

. e aper online 4 .
E{? ﬁ Pap tagged, reviewed

- e

and curated by its

Mew
data

USEr community
and by specialists

Source: myExperiment

VAMDC Anual Meeting

. . I ioM , VI
OU. Milton Keynes, 18-24 April 2010 | Claudio Mendoza, IVIC 4



Integration of diverse DBs with XSAMS

XPath XSLT XQuery
XML ; o
(logical) Document Object Model/Simple APl for XML
layer |
ACCess
AML documents and schemas )
Publishing, storage,
mapping mapping
Physical Q‘L@:}T} Mative File Shrl
layer | database | storage system

XML DB integration:

*Publishing: SQL data - XML

eStorage: XML — SQL data

eAccess: Xquery —» SQL query

*XSTAR database (DB)
(uaDB) can now be used
standalone

suaDB has been implemented
with MySQL

* We have experimented with
XSAMS and eXist, and discard
native XML DB due to very
slow query responses
*Diverse DB integration on the
logical layer with XML

*Must develop XML/SQL map
for each DB which supports
DB-DB interaction

Source: Freire &Benedikt (2004)
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Integration of diverse DBs with XSAMS

| Storage | Data Query
design loading translation
XML XML XQuery XML
schema documents Query results
Mapping
layer
Relational Tuples 50L Relational
schama query result

{m

mercial relational cdatabase
management systems

=iy

XML DB integration:

*Publishing: SQL data - XML
eStorage: XML — SQL data
eAccess: Xquery —» SQL query

*XSTAR database (DB)
(uaDB) can now be used
standalone

suaDB has been implemented
with MySQL

* We have experimented with
XSAMS and eXist, and discard
native XML DB due to VERY
slow query responses
*Diverse DB integration on the
logical layer with XML

*Must develop XML/SQL map
for each DB which supports
DB-DB interaction

Source: Freire &Benedikt (2004)
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XSTAR web service implemented with SOAP2

Apache Web Server

Command-based app

/ Mod Security
XSTAR

A
Web X
SE’;’E Application
Server /
SOAP Envelope \ “uaDB
Rules for SOAP
<
Data mart?
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XSTAR workflow implemented with TAVERNA
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Spectral modeling workflow presents problems:

; ~ ,
] #1010 ALIU]

» Workflow Inputs '

: ®star input ‘
Xstar

. Workflow/Output : ! workflowinputs

: : k| XSTAR std_output observed spectrum

+ | report || std_error || std_output |7 S

v
Xspec

f||=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=-!=-=-=-=-=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_|.,

i Workflow outputs

observed + synthetic spectra
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Develop user communities with myVAMDC

“Cafiment

ey, ae
L Qs Web SPW:"F
83, etc,)

Google Stholar
e Atadem. Search

Source: myExperiment
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Scale VAMDC to a virtual laboratory for interdisciplinary

collaborative A&M data mining with e-lico

@ti' v

Datasets
-
Task specs

.—
Domaln
Ontology

APPLICATION LAYER

Enact DM
workflow

Bl User
" | Feedback

Selectitune

Results

workflow

DM Assistant:

Plan DM Process

Meta—Miner:
Analyse DME
Improve DMA

| Ranked pm | ~ PMTeels
Workflows ‘*

DATA MINING LAYER

e-Sclence
Middleware

Web Services
Registry

@ Taverna mg‘-xperiment
Collaborative Workflow Workflow
Ontology Ed Editor/Enactor Exchange Portal

E-SCIENCE LAYER

Source: e-lico
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In conclusion...

v XSTAR deployment for data-intensive applications
has allowed us to test possible approaches and
methods for VAMDC

vVAMDC needs not to develop fancy new tools as
they can be usually found in other current e-science
Initiatives

v'User community developments can be carried out
within the social-network paradigm

v'Can we scale VAMDC up to a virtual laboratory for
Interdisciplinary collaborative A&M data mining?
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