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Introduction

Theinternetis developinginto the mostpowerful mediumfor informationretrieval. This fact

is consequentlyreflectedin molecularbiology. Thus majority of databasesre accessible
usingthe internet.With regardto persistentdatastoragethreegeneraltechniquesare used:

Web-pages, flat files and database systems (DBS). The public accessandqueryingis mostly

achievedby a WWW-server,which actsas middlewarebetweenthe userinterfaceand the

database.

In orderto takeadvantagef the potentialof thesevaluabledatabaseg hasto be considered
that Bioinformaticsis an inherentlyintegrative discipline, requiring standardizedhccessto
datafrom a wide rangeof sourcesusing powerful query languagese.g. SQL. Without the
ability to combinethe existing data sourcesin new and interestingways, the field of
Bioinformaticswould be severelylimited in scope Consequentlytheintegrationof databases
and the offering of a declarativequery languagecan help to detectnew information and
coherence.

Most biologists experiencedatabasentegrationby internetresearchesln this context,free
WWW-basedsystemdike SRSor KEGG are popular.Among others,thesetwo systemsare
exampledor existingdatabasentegrationsolutionsavailablevia the WWW.

The very popularSRSis a databasejuerying/navigatiorsystemincluding a large amountof
publicdomaindatabaseg-140atlastcount). Thedatabasearelocally storedflat files, which
areindexedandaccessibleisinga WWW-interfaceor a specialAPI andretrievalcommands.
The resultof this approachare homogeneousnd separatelyaccessibledatasourceswhich
canbe limited integratedby views or implicit links to crossreferenceentries.If aresultset
containsentriesfrom differentdatabaseshe subsetarelistedunmerged.

This systemandfurtheroneslike e.g.KEGG, Entrez, TAMBIS, OPM, Kleisli, DiscoveryLink
are often limited in complex declarative query possibilities and the flexible, system
independedommunicatiorto severaheterogeneousatasources.

Mediator Based M olecular Database | ntegration

Consequentlytheideaof a mediatorbaseddatabaséntegrationapproacthasbeenresultedn
the systemarchitectureof the BioDataServer (BDS), whichis shownin .

The proposedarchitectures realizedas a client-serversystem,wherethe BDS is the server
andany moleculariology applicationincluding databasénport modulescouldactasclients.
In thisway severalusersandrelatedglobalintegrateddataschemaganbe managed.

Thekey ideaof our approactor moleculardatabaséntegrationis a mediatorarchitecturan
conjunctionwith specific adapters.The BDS is a JAVA applicationand providesremote
servicesover a TCP/IP socket.Besidereadonly SQL queries,additionalcommandse.g.for
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administrativetasks, can be sent as charactercodes.In order to give JAVA clients the
capability to use a standardizedaccessinterface to integrateddata, a JDBC driver was
implementedA demoJDBC basedJAVA appletis availableusingthe URL http://www-bm.
cs.unimagdeburg.de/BDSDemo
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Figure 1 Architecturefor our mediator based database integration

In addition,an ODBC driver for Microsoft Windows OS anda WWW-interfacewith XML
capabilities are currently under development.The BDS was designedas a universally
applicablecomponentfor a homogeneousiata acquisitionin close contextto molecular
biology. The attachablesoftwarerangesrom simpleanalysistools(e.g.structuralmetabolism
analysis: http://www-bm.cs.unimagdeburg.de/phpMetatool) via various molecular
informationsystemsup to completeframeworksfor complexproblemslike simulations(e.g.
our projectMARGBench).
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