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1. Participants

1.1.What people have worked on theroject?

Virginia Polytechnic Institute and StateUniversity, Blacksburg,
USA

Prof. Dr. Edward A. Fox
Marcos A. Goncalves
Prof. Dr. Royce Zia

Ye Zhou

Robert K. France

Ni Liu

Institute for ScienceNetworking, Oldenburg, Germany

e KerstinZimmemannhas worked for this project in January d&ebrwary 2001, before she
left for a job in Austria.

Dr. Heinrich Stamejohannshas joined the project in March 2001.

Prof. Dr.EbehardR. Hilf

Carsten Poppen and Svend Age Biehs work as students.

Michael Schlenker, Diploma student


http://physnet.uni-oldenburg.de/projects/OAD/report2001/OADyr1.pdf

1.2.What other organizations have been involved apart-
ners?

Official cooperation parhersin the project are
e [SUB Niedesaclsische Staats-undUniversitatsibliothek Gottingen(Prof. Dr. E. Mittler)
e Computer Center RZ at HUBlexandervon Humboldt-Univesitat Berlin
S. Dobratz)

1.3.Have you had othercollaborators or contacts?

We are working ircollaboration with the projecMathDissInternational, a DFG project at
University of Duisburg (Prof. Dr. Térner) and have jointtyrganizedaworkshop

We support the Deutsclheitiative fir Netzwerkinformation (DINI) by proposng andsupporing
nationaltraining workshopson the Open Archivesitiative.

We collaloratewith other researchers at Virginia Tech: Hussein Suleman, Paul Mather, Ryan
Richargon Jun Wang, Ming Luo, Priy&hivakumar.

There is also a generabllaboration with variouspartiapantsin theintemational Open Archives
Initiative.

We also started contactsit@worporatemetadatafrom commecial publistersand have contacts
with IOP Publishng, London.

Furtherinteresing contacts include Dr. Kurt Maly arkiaoming Liu, Old Dominion University,
and theAmericanPhyscal Society(APS).

By January 2002 fwitful contact was opened with Dr. Thomas Krichel, Long Isldniversity,
NY, USA.

2. Activities and Findings

2.1.What were your major research andeducdion activi-
ties?

The scope of the project is to improve distributed digital library services, aimed ebrtwvouwni-
ties Physcistsandgradiatestudents. We try to apply Open Archives ideas and concepts to the
physicscommunity and the Networked Digital Library of Theses d@idsetations (NDLTD, see
[http://www.ndltd.org. For the twgpreviouscitedcommunitieswe arebuilding OAl-based digital
library services andoftwaretools:

e NDLTD Union Colledion andSearclng Service
5SL DL geneator
PhysJob service
PACSbrowsng service
Individuals NDLTD repostory

® Open Digital Library concept armmtotaypeimplemertations
We alsoinvedigatetheautanatedgenestion of Digital Libraries (DLs) fronspedficaions We
have made&ocumentscollected by the PhysDoc Harvestemilableto the Open Archives
community through the OAMetadataHarvesing Protacol. See Figure 1.



http://www.ndltd.org/
http://dochost.rz.hu-berlin.de/oai/
http://dochost.rz.hu-berlin.de/oai/
http://www.sub.uni-goettingen.de/
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Figure 1. PhysDoc with OAI

Heinrich Stamerjohanns

The currentheterogeaouscolledion of 40000documentsin PhysDoc, which is &olledion of
physics relatedlocumentsthrouglout the world, has beeexamned for usabilty in well-formed
metalatacolledions Theusefuhessand quality of theautanaically geneated metalatafrom
thesedocunentshas beerexanined and tested. We have focused our research odebhebp-
mentof thegenestion of suitable metadataconverersof Dublin Coremetalataand thegenes-
tion of quality functions so documents with unusable metadata are not included in this
OAl-collection.

In March 2001, thdeterogaousdocumentarchive PhysDoc was ma@Al-compliant (see the
[registry atopenachivesord and acts now as an OAIl Data-Provider. Through the OAI-PMH
interface Virginia Tech collects thenetadatacombined into an Open Digital Library (ODL, see
[nttp://oai.dlib.vt.edu/od)/ network to provide DL services over the union archivenetalata
mairtainedby the Networked Digital Library of Theses dbidsetations (NDLTD).

Since June 2001, PhysDoc also has been running as a OAIl Service Provider (see Figure 2), by
collecing documentsfrom manydifferentsources andffering a searclinterface (see
[http://www.physdoc.org/query.phpo access thosocuments The Service Provider has been
integratedinto the PhysDoc service of tRirgpeanPhyscal Society (EPS) for better outreach.
Since fall 2001, thenetalataof articlesof the publisher IOP have been includeddeyebping a
data-mapper from theintemal metadatato Dublin Core. Thenetalatais autanaically updated

every night, by parsing XML-datafiles, which are produced by IOP and sent to us by email.



http://www.physdoc.org/query.php
http://oai.dlib.vt.edu/odl/
http://www.openarchives.org/Register/BrowseSites.pl
http://www.openarchives.org/Register/BrowseSites.pl
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2.

2.What are your major findings from theseactivities?

Metadataquality andprovenanceareessetial for building good services.

There is somdiffi culty in providing widespread OAl-based services due to some initial
impedanceegardng the several archives involved in the project. For example, it would be
impossible to make all the NDLTD members adopt in a short period of time the Open
ArchivesProtacol for MetadataHarvesing (OAI-PMH). We havalevebpedtoolkits and
othersoftwaretools to help with thigliffi cult task.

OAI services arsomaimeshard to build; they areccasionally depemlenton specific
colledion propetties For example, some PhysJob moduledepenienton thestrudure of
the partiaular metalatastardardwe are using.

The 5S Language shows promise as a digital limequirenentsengneeing tool and for
autamatic DL geneation.

The idea of an Open Digital Library can be usenhtmuarize some of the services we are
building, e.g., job service so thateroperability & flexibility can be achieved.

MARIAN is a complex DL system whoshamlderistics (e.g.,semaitic networkstrudures
weighing schemes, object-oriented DL API) can be extremelyerful in building
OAD-based services.

Thesegmetetion of MARIAN requires a partiadethinking of its archtedureto achieve
moredecoling and easieapplicaion to new user groups amdlledions as well as
broader useadogion.

It has been shown that the Optotacol is suitableto include variousieterogaoussources
into one Union catalog in order to offer uniform access to diftdrentarchivesheteroge
nouscolledions of greyliterature, preprint-servers, and peer revievagticles



® | earrers espeially studentsinterestedin eithereducaional or up-to-datescieriific papers
geneally are not aware (and should not need to know) the vapigbisstersin physics.
Through the OAbrotaocol it is fairly easy tdntercomectvery differentsources and present
them through one easy to use seamtérface

2.3.What opportunities for train ing and devebpment has
the project helpedprovide?

We havedevebpeda set of services that will help to increaseahailability of student research
for schobrs Our services also should imprgwedudivity in the Physics researcbommunitity.
A set ofsoftwaretools wasdevebpedto give support to those services (see "What other specific
productshave youdevebped"). Multiple courses at Virginia Tedespeially CS5604 )nforma
tion Storage and Retrieval) have had one or more project greanpsg throughinvolvementin
this effort. In June 200Heinrich Stamejohannsgavetraining sessions at thniversity Library
of Stuttgart (2(partid pantsthrouglout Soutlern Germany) and at the Computer Center at
Humboldt-Univesity Berlin (30partidpantsfrom Northern Germany) to give amtrodudion to
the Open Archiveprotocol and to preseninplemertations of OAI Data and Service Providers.
An introdudory class orinformation Retrieval and Digital Libraries has been held atdheser-
sity of Olderburg

2.4.What outreach activities have youundertaken?

Multiple tutorialshave been given at digital libracgnfeencesby Edward A. Fox and Hussein
Suleman anéHeinrich Stamejohanns To informEurgpeansabout the Open Archivdaitiative,
Heinrich Stamejohannsgave gpresetation at thgEurgoeanOpen Archivednitiative Day,
February 26, 2001, in Berlin.

A workshopon Open Archives was jointlyrganizedby
e State Library of Lower Saxony and tbaiversity Library of Goetingen Germany (partner
in the OAD project)
e |Institutefor ScienceNetworking at the Carl vorOssetzky University Olderburg, Germany
(partner in the OAD project)
® Faculty of Sciencebeparmentof Mathemaics, Gerhard-Merktor-University of Duisburg,
Germany. (DFG-ProjedtlathDiss Intermnational).
with the titlginternational Interdisciplinary Open Archives and Subject Specific Servicgs in
[Mathemaics andPhysich Septerber 3, 2001. Thavorkshopsiteidertifies spealers topics, and
links to the talks and presentadtaials

A demorstraion about MARIAN has been given by Edward A. Fox and MarcoSdzdvez at
ECDL 2001 inDarmstadt

Prof. Edward A. Fox hasrganizedaworkshopabout Open Archives at ACM SIGIR’01 in New
Orleans. There the current work of the project has been presented by Edward A. Heinand
rich Stamejohanns

Theexpeimertal searchinterfaceto the OAIl-Service provider has been included into the
Physdocservice ofEurgpeanPhyscal Society (EPS). Farooperative work, Marcos A.
Goncalves has visited thestitute of ScienceNetworking in Olderburgin June, whileHeinrich
Stamejohannshas visited the group at Virginia TechSepterber.


http://www.ub.uni-duisburg.de/mathdiss/work2.html
http://www.ub.uni-duisburg.de/mathdiss/work2.html
http://oaisrv.nsdl.cornell.edu/meetings/Berlin2001/OpenMeeting-agenda.html

3. Products
3.1.What have you published as a result of thig/ork?

3.1.1.Major journal publications

Edward A. Fox, Marcos André Gongalves, @adMil lan, John Eaton, Anthony Atkins, and
Neill Kipp. The Networked Digital Library of Theses ddsetations Changes in th&niver-
sity Community. In special issue ofinformation Techology andEducdional Change" of The
Journal ofCompuing in HigherEducdion, 13(2): 3-24, Spring 2002, in press.

Marcos André Goncalves, Edward A. Fox, Layne T. Watson, and Neill A. BippamsStruc
tures SpacesScenaios, Soceties(5S): A Formal Model for Digitalibraries. In revision for
possble publicaion in ACM Transdions on Informaion Systems (TOIS), 2002.

Marcos André Gongalves and Edward A. Fbecmology and Research in a Global Networked
University Digital Library (NUDL). In Ciéncia ddnformacéo 30(3):13-23Decenber2001.

Hussein Suleman, Anthony Atkins, Marcos A. Gongalves, Robert K. France, and Edward A. Fox,
Virginia Tech; Vinod Chachra and Murray Crowder, VTLS, Inc.; and Jeff Young, OCLC.
Networked Digital Library of Theses aissetations Bridging the Gaps for Global Access -

Part 1: Mission and’rogressD-Lib Magazine, 7(9), Sept. 2001.

Hussein Suleman, Anthony Atkins, Marcos A. Gongalves, Robert K. France, and Edward A. Fox,
Virginia Tech; Vinod Chachra and Murray Crowder, VTLS, Inc.; and Jeff Young, OCLC.
Networked Digital Library of Theses aftissetations Bridging the Gaps for Global Access -

Part 2: Services and ReseardLib Magazine 7(9), Sept. 2001.

3.1.1.1ConferencéWork shop Proceedngs

Marcos André Gongcalves, Robert K. France, Edward A. EbghardR. Hilf, Michael
Hohlfeld, KerstinZimmemann ThomasSeveiens Flexible Interoperability in a Fedemated
Digital Library of Theses anBissetations Proceethgs of 20th WorldConfeenceon Open
Learring and Distanc&ducdion, Dussetlorf, Germany, 01-05 April 2001

Marcos André Gongalves, Robert K. France, Edward A. M&¥RIAN: Flexible Interoperability
for FedeatedDigital Libraries. In Proceethgs of the 5thEurgpeanConfelenceon Research and
AdvancedTechology for Digital Libraries (ECDL2001)Darmstadt Germany Septenber 2001.

Edward A. Fox, Robert K. France, Marcos André Gongalves, Hussein SulBuilaing Inter-
operable Digital Library ServicesMARIAN, Open Archives aidDLTD. In Proceedhgs of the
24th Annualintemaional ACM SIGIR Confeenceon Research arldevebpmentin Information
Retrieval, New Orlenas, Louisiar@eptenber, 2001 SIGIR 2001: 451-451.

Heinrich Stamejohanns Implemening OAI Data and ServicBroviders in of the
Intemational Interdisciplinary Open Archives and Subject Specific ServiceBlathemaics and
PhysicsDuisburg 2001


http://www.ub.uni-duisburg.de/mathdiss/TBand.pdf

3.1.2.Books and other one-timegublications
ThelUNESCO Guiddhttp://etdguide.orgis onlineavailable

The ETDSourcdookis in process fopublicaion by Marcel Dekker (of New York).

Edward A. Fox, Marcos A. Gongalves and Neill A. Kippgital Libraries. InHandoookon
Information Tecologiesfor Educdion & Training, Springer seriedntemaional Handook on
Information Systems”, ed. HeimAdelsberger Betty Collis, Jan Pawlowski, 2002, 19 pages.
(Book Chapter)

3.2.What web site(s) or othernter net site(s) reflect the
project?

The project page can be found und#p://www.physdoc.org/OAD.htmlt providesinformation
about the th@ersomel of both groups a@Dlderburgand at Virginia Tech, itsstitutions and its
present services: MARIAN and PhysDoc. Morearmation about MARIAN can be found
directly athttp://www.dlib.vt.edu/projects/MaanJavdindex.htm| Information about NUDL can
be found attp://www.nudl.ord/The OAI page at VT is
[http:/Awww.dlib.vt.edu/projects/OAl/index.htinl

Generalnformation about the Open Archivdsitiative can be found gittp://www.opena{
whichdocumentsthe registry of the OAD add-on to PhysDoc as a Data Provider.

Furtherinformation about Open Archiveactivitiesin Germany can be found at
|http://www.dini.de/dinioai/dinioai.php3

3.3.What other specificproducts have youdevebped?

We have built severalofiwaretools andbackagesfor devebpmentof OAI-based services,
including:

3.3.1NDLTD Union Catalog and searchservices

The NDLTD Union Archiveperiodically harvests ETDnetadatafrom NDLTD members that
implementthe OAI-PMH (NDLTD data providers) usirspfiwaredevebpedin the context of
this and related projects. Search services were built to aavcing across the unified catalog,
and extended services are currentig@vebpment

3.3.25SL DL generator

A digital library geneator wasdevebpedwhich can take 5SL DL specs ageneateanimple-
mertation of a DL directed towards the MARIAN DL system. It is now being tested to provide
search services across the NDLTD Union catalog, the PhgsiNedtion, and others, using the
MARIAN DL system.


http://www.dini.de/dinioai/dinioai.php3
http://www.openarchives.org/
http://www.openarchives.org/
http://www.dlib.vt.edu/projects/OAI/index.html
http://www.nudl.org/
http://www.dlib.vt.edu/projects/MarianJava/index.html
http://www.physdoc.org/OAD.html
http://etdguide.org/

3.3.2PhysJobservice

PhysJob is a service that aims to serve academia and high wawteisby publising resumes
and joboppotunities posted by physicdepartmentsand high schogbrincipals It allowsadmin
istrative editarial control to keep thaccuacy of the database. It can use OAI-PMH to harvest
from jobinformation providers.

3.3.3PACSbrowsing service

The PACSorowsng tool allowshierarchical browsng of Physicscolledions using the Physics &
Astroromy Classification Scheme (PACS). Adifferentdisciplineshave their owrtlassification
systems (e.g., ACMlassifi cation system foicompuing), we built a generigenestion tool for
classification schemébrowsng that takes aanorical XML Schema for thelassifi caion and
communicateswith the MARIAN digital library system.

3.3.5Individuals NDLTD reposdtory

An E-Prints server was installed acwhfiguredwith the ETDMSmetalatastardardto allow
individualswhoseinstitutions are still not members of NDLTD to deposit their our own thesis or
dissetation and allow us to make d@vailable aftersuitableadmiristrative control isexercised

3.3.6JavaFulltext Document Object

Thistrangorms PDF and P8 ocunentsinto plain text format. It may help wittonstrution of
other services (e.gcross-refeencelinking, full-documentsearch, etc.)

3.3.7Converter

The Dublin Core (DCMetadataStardardlacks cleadefinitions of therepresertationsto be used
for the typical Dublin Core elements. As a result, mdiffierentdescrigionsfor dates and other
idertifiers are in use. We hawevebpedseverahlgaithmsin order tonormalze thedescrip
tionsto bestpractice represenations so, e.g., mangifferentdaterepresertationsare converted to
ISO 8601, which is the thecommendedestpractice represenation for a date within DC.
Severahormalzershave beerevebpedfor the various DC elements. Since the Harvest project
uses SOIMMetadatg a converter from SOIF to DMetadatahas beeevebped

4. Contri butions

4.1.To the devebpment of the prin cipal discipline(s) of the
project?

The mission of the Open Archivéstiative is to promotenteroperability, efficiency, flexibility,
andscabbility of digital library services through the use of a simple, light-wepgbtiocol. We
havedemorstrated in a small scale, thepplicability of such concepts to build high quality
services ircross-instiutional anddiscipline levels.



4.2.To other disciplines of science ancgngineenng?

By design, the efforts on this project should serve as a model to apply sétlitagquegmethod
ologiesto buildinteroperable information services in other science amigheeing areas as well
as otheorganizaional levels (by country, by topic, etc.). We have applied our methods to:
Physics, Computer Science, and medicfarmation (in conjundion with NLM/ORISE support.)

4.3.To the devebpment of humanresources?

We haventroducedOAl to large segments of the Virginia Tech campus, and to many others in
conjundion with NSDL (www.nsdl.nsf.gov) and other efforts. We have involved students in
multiple classes at Virginia Tech, who now har®wledgeof these concepts amecmologies

We have involved roughly 20 people in the Digital Library Resebatiuratory at Virginia Tech

in discusionsof projectactivities. We have helped train many people around the world through
tutorials, presetations and visits. We haveevebpedPhysJob to support physiesaclersand
researchers in their job-seeking efforts.

As already mentioned in 2.3, tw@ining workshopshave been held in Germaagpeially for
librariansin order to inform about the Open ArchiVegiative.

4.4.To physical, institutional, and infor mation resources
that form the infrastructure for research andeducdion?

We havedevebpeda union service fogledronic theses andissetationsthat is of broadhterest
Content now includes the PhysDis resources, helisggninatephysics research more broadly.
We have assisted sister projects thatpaoenotng learring in compuing by making outech
nologiesavailable ultimatelyfor NSDL.

4.5.To the public welfare beyond science anengineering?
We have promoted OAIl which is broadiypporing sharing oknowledge
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