
Community Databases ::
Flat files to Semantic web

Nirav MerchantNirav Merchant
Biotechnology ComputingBiotechnology Computing
Arizona Research LaboratoriesArizona Research Laboratories
University of ArizonaUniversity of Arizona
nirav@arl.arizona.edunirav@arl.arizona.edu
520520--621621--83798379



2

FLYBRAIN :: CA 1995 (NSF Funded)FLYBRAIN :: CA 1995 (NSF Funded)



FLYBRAIN :: InfrastructureFLYBRAIN :: Infrastructure

!! Embracing open source and standardsEmbracing open source and standards
!! Operating system SGI IRIX Operating system SGI IRIX (1997:LINUX)(1997:LINUX)
!! Web server NCSA Web server NCSA (1997:Apache)(1997:Apache)
!! VRML (Virtual Reality Markup Language) for 3D VRML (Virtual Reality Markup Language) for 3D 

objects objects (from 1996)(from 1996)
!! PERL for CGI/server side scriptsPERL for CGI/server side scripts
!! Java for interactive browsing Java for interactive browsing (from 1996)(from 1996)
!! Glimpse for searching static html pagesGlimpse for searching static html pages
!! Meta data was stored in flat text files (tab Meta data was stored in flat text files (tab 

delimited)delimited)
!! 1996 1996 mSQLmSQL (Hughes Technology, Australia) for (Hughes Technology, Australia) for 

submission tracking and work flow managementsubmission tracking and work flow management



FLYBRAIN :: LimitationsFLYBRAIN :: Limitations

!! Data ownership ::Data ownership :: Pre and post publicationPre and post publication
!! Data ownership ::Data ownership :: Supporting EvidenceSupporting Evidence
!! Search ::Search :: Lack of Meta informationLack of Meta information
!! Search ::Search :: Annotations lacked controlled vocabulary Annotations lacked controlled vocabulary 
!! Search ::Search :: Formats (Images, 3D structures)Formats (Images, 3D structures)
!! Search* ::Search* :: Spelling errors, conflicting termsSpelling errors, conflicting terms
!! Data submission ::Data submission :: Tedious, non standardTedious, non standard
!! Data submission ::Data submission :: Standardization on file format, Standardization on file format, 

size, resolution added significant work loadsize, resolution added significant work load
!! Browsing many pages without a strong search Browsing many pages without a strong search 

engine limited use for research (worked well for engine limited use for research (worked well for 
instructional purposes)instructional purposes)



FLYBRAIN :: Graphical Browsing FLYBRAIN :: Graphical Browsing 



SALVIAS :: Solving ownership issues SALVIAS :: Solving ownership issues 



SALVIA :: IssuesSALVIA :: Issues

!! Data submission :: Contributors wanted Data submission :: Contributors wanted 
customized customized pluginsplugins for home grown systems for for home grown systems for 
ease of data submissionease of data submission

!! Nomenclature :: Varied between laboratories, Nomenclature :: Varied between laboratories, 
institutes and countriesinstitutes and countries

!! Allow users to import “controlled vocabulary” into Allow users to import “controlled vocabulary” into 
home grown solution (ended with maps)home grown solution (ended with maps)

!! Needed to develop “scrubber” to clean dataNeeded to develop “scrubber” to clean data
!! Data ownership was preserved, allowing users Data ownership was preserved, allowing users 

to search meta data, requesting author for to search meta data, requesting author for 
original data if neededoriginal data if needed



Few Distilled Message from usersFew Distilled Message from users

!! Give me a “EGive me a “E--lab notebook” that workslab notebook” that works
!! Make me catalogue my data once and only onceMake me catalogue my data once and only once
!! Submission to central repositories (local, global Submission to central repositories (local, global 

etc.) should interface with my work flowetc.) should interface with my work flow
!! I hate standards, they are affecting our productivity I hate standards, they are affecting our productivity 

(and keep on changing)(and keep on changing)
!! Associate “my data” with “other” databasesAssociate “my data” with “other” databases
!! Very difficult to provide “raw data” for supporting Very difficult to provide “raw data” for supporting 

evidence (too many locations and files)evidence (too many locations and files)
!! Better way to share data between collaborators*Better way to share data between collaborators*
!! Search like Search like googlegoogle (without the ads)(without the ads)



Looking for solutionsLooking for solutions



Semantic WebSemantic Web

!! Provides common frameworkProvides common framework
!! Allowing data to be shared and reused across Allowing data to be shared and reused across 

application, enterprise and community application, enterprise and community 
boundariesboundaries

!! W3C standardW3C standard
!! Based on RDF (Resource Description Based on RDF (Resource Description 

Framework)Framework)
!! RDF provides a light weight ontology to facilitate RDF provides a light weight ontology to facilitate 

exchange of knowledgeexchange of knowledge
!! Uses URI (Uniform Resource Identifiers, Uses URI (Uniform Resource Identifiers, akaaka

URLURL
!! Uses XML (Extensible Markup Language)Uses XML (Extensible Markup Language)
!! But all of this is for machines !!!!But all of this is for machines !!!!



Technology Hype CycleTechnology Hype Cycle
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Tools to build Tools to build ontologiesontologies
•Protégé: http://protege.stanford.edu
•SWOOP: http://www.mindswap.org (Univ of Maryland)

http://protege.stanford.edu/
http://www.mindswap.org/
http://www.mindswap.org/




Applying semantic web to appsApplying semantic web to apps

!! www.www.mindswapmindswap.org.org PhotostuffPhotostuff (overlay (overlay 
ontology on images)ontology on images)

!! www.www.gopubmedgopubmed.org.org (gene ontology + (gene ontology + 
pubmedpubmed))

!! http://simile.http://simile.mitmit..eduedu// Semantic Semantic 
Interoperability of Metadata and Information Interoperability of Metadata and Information 
in in unLikeunLike EnvironmentsEnvironments

!! http://haystack.http://haystack.lcslcs..mitmit..eduedu// Semantic web Semantic web 
browser !browser !

!! Semantic web for the web developerSemantic web for the web developer
http://http://logicerrorlogicerror.com/.com/semanticWebsemanticWeb--webdevwebdev

http://www.mindswap.org/
http://www.mindswap.org/
http://www.gopubmed.org/
http://www.gopubmed.org/
http://simile.mit.edu/
http://simile.mit.edu/
http://haystack.lcs.mit.edu/
http://logicerror.com/semanticWeb-webdev


Where is the action ?Where is the action ?

!! W3C Workshop on Semantic Web for Life W3C Workshop on Semantic Web for Life 
Sciences (Oct 27Sciences (Oct 27--28 2004)28 2004)

!! Major lesson Major lesson ---- data integration tools (intradata integration tools (intra--
enterprise, crossenterprise, cross--community, cross community, cross 
public/private boundaries) are entirely public/private boundaries) are entirely 
inadequateinadequate

!! Core Vocabularies Working Group Core Vocabularies Working Group 
!! Investigation of identifier mechanisms and Investigation of identifier mechanisms and 

implementation strategies (LSID)implementation strategies (LSID)
!! Implementers Interest GroupImplementers Interest Group

!! http://www.w3.org/2004/10/http://www.w3.org/2004/10/swlsswls--workshopworkshop--
report.html report.html 



Its all about the data !Its all about the data !

!! Uses P2P technologyUses P2P technology
!! Allows controlled, authenticated data sharing Allows controlled, authenticated data sharing 

((shibolethshiboleth project)project)
!! Persistent data storage is possiblePersistent data storage is possible
!! PluginsPlugins for searching meta data for searching meta data 

(ECL::pool,pond)(ECL::pool,pond)



http://http://cabiocabio..ncinci..nihnih..govgov//

!! Provides complete frameworkProvides complete framework
!! Controlled vocabulary, ontologyControlled vocabulary, ontology
!! WebserviceWebservice (SOAP, XML(SOAP, XML--RPC)RPC)
!! Java, PERL API for data accessJava, PERL API for data access



Using NCBI Using NCBI WebservicesWebservices (MESH)(MESH)



ALICE :: ALICE :: AArizona rizona LLifesciencesifesciences
IInformation nformation CCataloguing ataloguing EEnvironment nvironment 
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