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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated to the
advancement of aeronautics and space science. The
NASA Scientific and Technical Information (STI)
Program Office plays a key part in helping NASA
maintain this important role.

The NASA STI Program Office is operated by
Langley Research Center, the lead center for NASA’s
scientific and technical information. The NASA STI
Program Office provides access to the NASA STI
Database, the largest collection of aeronautical and
space science STI in the world. The Program Office
is also NASA’s institutional mechanism for
disseminating the results of its research and
development activities. These results are

published by NASA in the NASA STI Report
Series, which includes the following report

types:

+ TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results
of NASA programs and include extensive
data or theoretical analysis. Includes compilations
of significant scientific and technical data and
information deemed to be of continuing reference
value. NASA counterpart of peer-reviewed formal
professional papers, but having less stringent
limitations on manuscript length and extent of
graphic presentations.

« TECHNICAL MEMORANDUM.
Scientific and technical findings that are
preliminary or of specialized interest,
e.g., quick release reports, working
papers, and bibliographies that contain
minimal annotation. Does not contain
extensive analysis.

*« CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION.
Collected papers from scientific and
technical conferences, symposia,
seminars, or other meetings sponsored or
co-sponsored by NASA.

» SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

TECHNICAL TRANSLATION. English-
language translations of foreign scientific
and technical material pertinent to
NASA’s mission.

Specialized services that complement the

STI Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, organizing and publishing

research results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home
Page at http://www.sti.nasa.gov

* Email your question via the Internet to
help@sti.nasa.gov

* Fax your question to the NASA STI
Help Desk at (301) 621-0134

* Telephone the NASA STI Help Desk at
(301) 621-0390

*  Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320
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Digital Library Systems

Workshop Held at the 5" European Conference on Research and
Advanced Technology for Digital Libraries, (ECDL 2001)
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Abstract

The objective of Open Archives Initiative (OAl) is to develop a simple, lightweight
framework to facilitate the discovery of content in distributed archives
(http://www.openarchives.org). The focus of the workshop held at the 5" European
Conference on Research and Advanced Technology for Digital Libraries (ECDL 20001)
was to bring researchers in the area of digital libraries who are building OAIl based
systems so as to share their experiences, problems they are facing, and approaches they
are taking to address them. The workshop consisted of invited talks from well-
established researchers working in building OAI based digital library system aong with
short paper presentations.

I ntroduction

The Open Archives Initiative (OAIl) (www.openarchives.org) is an international
consortium focused on furthering the interoperability of digital libraries (DLs) through
the use of "metadata harvesting”. Many previous DL interoperability projects focused on
"distributed searching” as the method for federating different DLs into a single service.
While feasible for small numbers of nodes (e.g., < 20), large-scale distributed searching
has proven difficult in an Internet environment for large numbers of nodes (e.g., > 100).

The OAl retreats from the model of distributed searching, and attempts far less technical
specification than previous DL interoperability projects. As aresult of this decreased
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scope, the OALI is proving to be amore flexible and resilient for interoperability - a sort of
"RISC" (reduced instruction set computer) model for DL interoperability. The OAI
defines only a generic bulk metadata transport protocol, and leaves other features to be
borrowed from other technologies or implemented as independent services.

A special workshop, “Experimental OAIl-Based Digital Libraries”, was held at the 5"
European Conference on Research and Advanced Technology for Digital Libraries
(ECDL 2001), September 4-9, 2001, Darmstadt, Germany (www.ecdl2001.org). The
purpose of this workshop was to bring together practioners and developers interested in
building interoperable digital libraries based on the OAI protocol and principles. The
twenty-nine workshop participants (listed in Table 1) came from ten different countries to
hear a program of five invited presentations and five contributed papers.
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Open Archives Initiative

Heighten Visibility of Research and Publications

Connect Scholarly Pre/E-print Servers, Navigation
Tools (Interoperability) and Enable New Services

Contribute to Enhanced Information Access for
Researchers, Faculty, Scholars, Students

Respond to Changes in the Research Process,
Publication Technology, Scholarly Communication

Integral Component of the Digital Library Concept
and of Research in DL, IR and Scholarly
Communication

Open Archives
Initiative

Http://www.openarchives.org
Workshops 2000 ACM / ECDL

January 2001 - OAIl Metadata Harvesting
Protokoll Ver. 1.0 published

January / February 2001 - OAIl Information Days
(Washington, D.C., / Berlin, Germany)

Experimental Phase 2001-2002

CERN OAI Workshop 22-24 March 2001 in
Geneva - OAl and Open Peer Review



OAIl Organigram

Organisation der OAI

Supported by CLIR, Digital Library
Federation (DFL), CNI, NSF (USA)

Steering Committee (12 members, 2 EU)

Technical Committee (ad hoc in 2000),
2001 Expansion for ca. 1 year - OAl-Tech

OAl Executive - Cornell University, USA -
Carl Lagoze, Herbert van de Sompel

Europa: DINI and DFG (D), JISC (UK), EU



Division of Responsibilities

Political & Strategic Protocol Testing u. Modi-
Decisions fication (international)
Promotion & P.R. etc. Project Assistance
Registry Services,
Coordination of FAQs, Implementers
Website, Mailinglists Metadata Standards
Registry & Implement. Support f. OAl Executive
Coordination of TC Support for individual
Organize Events Subject Communities

Reasons for Expanding
the OAI-Tech 2001

Need for establishing a core group with technical
OAI expertise but subject/community differentiation

Focus direct interaction between OAI implementers
and developers

Feedback and Integration of the OAI Alpha Users
for improving the Specifications

Need for greater international participation and
direct input in OAIl Development & Support



Goals of the Workshop

Provide Interaction with Implementers

Discuss and Identify Community / Regional
Issues

Investigate and Define Open Issues to Take to
the Technical Committee

Expand the OAI Network —
Information
Promoting Adoption and Informal Support

Stimulating New Ideas / Areas of Application
& Development



| Knotting logether Digital Library Services: |
Progress and Challenges Ahead

Rick Luce

Research Library Director

Library Without Walls Project Leader
Los Alamos National Laboratory

ECDL 2001 Workshop: Experimental

OAl Based Digital Library Systems
September 8, 2001
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Tos ALAMOS NATIONAL LABORATORY
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+ Contextual background

+ Our experience today with OAI
+ Challenges ahead

+ What comes next ??
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B  Rescwch Library
Mission: Increase research productivity
+ Hybrid - academic science & special library
+ 8,600 active Los Alamos customers
v200,000 external users in 29 institutions

+ Staff =52 (includes 10 on Library Without Walls team)

Vision: To create a network of knowledge systems that
facilitate scientific communication and collaboration

1999 Federal Information
Center of the Year award

Assumptions: Given research is a race against time....

v' Scientists need convenience, accessibility, and
high quality content from a single interface

v The library mission must support increasing the
efficiency of science & technology research

F T os Alamos Research ibran/—0/0
O aMo a pfary O



. Challenae: Onalarae Scale = |

Provide access to diverse, cross-discipline e-
print collections

+ Interoperability: locating relevant content among
heterogeneous & variable systems

v"Use these systems as one virtual collection
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Goal: Catalyze progress in new scholarly
publishing models over next 5-10 years

+ Create a universal service for non-peer reviewed
scholarly literature*

v"Fundamental and free layer of scholarly
communication

v On top lies free and commercial services

* Summer 1999: Ginsparg, Van de Sompel, Luce
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Library Without Walls - Lﬂ{:ﬂ| Dlglfﬂl Content

Journals

e, S 4 554 titles
/7 Science , EEEITaerTeee
| Databases
*-254M records -

; 46,500
Preprints %2k Technical Reports
185,000 papers Sl 3 million images

.F"-l—-f..ﬁ
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1,300
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S
- OAI Experience Today
L

+ arXiv.org — OAI compliant

+ TRI (Technical Report Interchange) project with ODU
v'"NASA, LANL, AFRL tech reports

+ Waiting funding for:

v OAI-Compliant Federated Physics Digital Library for
the NSDL

o Collaboration with ODU and APS

1 os Alamos Recearch ibrary_o/



- Opnpen Archives Framework |
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+ Enhancing capabilities
»Discovery tools on heterogeneous collections
»Rich, dynamic linking
»Personal alerting
»Reviews and notation
»Citation analysis
»Recommendation systems

~ Intearation: Multi-database search |

An-mm FlashPoint

d Library A& il b-datafase seanth ool w20
Quick Search

T Ewter your search:  |optics | search |
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E-prints Intersect the Digital Library:
Inside the Los Alamos arXiv

Hichard E, Loce
Eeseaech Lisrary Divecter & LDbeare Fitkows alls Project Leader
Leog Alaeos Haomal Laboratory

nck hi:tl-.:l.ﬂu'J - Tok

Abstract

‘The e-prnt arXre at the Los Alamos Habomal Laboratory acts as a repostory bor
electrome versions of papers mn physics and mathsmabics, provdng a raped aed

e irniiee i e i aewenhabs 1o ranadle dhies thie rediile anth calleames B ol the

19



E-prints Intersec
Inside the Lc

Fi T
Ragearch Libray Direcior 8 Suvmary Pk ol Propct Leader
Lozt Saniess Hatesiial Labodanory
necke o effflanl pew

Abstract

Ttes e-proxi me¥iv af ihs Lo Alames Hahenal Laboraiory mcis ns a repogiory for
Sl oda yermisnl of pagerd o plnsics aned matismanos,. provdng a raped aed

Frarsrnenk e for rew=rheis (o rarade there there rernbe anth rell=mnee Breenmibs dbe

| Sl licuaraeri: e Sl Nos pWER PR e | ll,
Ehl! o O | e I E]:.i !“11...! En..i Er...lrﬁt !w..; i LG® irmnem

[ Paisanal S1of - Lnks 1o Lice Afekks

e ticlird File calingd - Epiumiade

ictini. Filw cabnal - @i aiclas

LEFL Pasaurces - LERL Wab

ekl Femmuces - Resasch Lbmry Remuces
Sic1 - Dishmuen

Library Sici - E-doumsle

E-prints Intersec
Inside the Lc

Likrary Tei - LAM_Wab Linka

Library el « Wb

Biir Dlda bra 5
FReagrarch Lbrary Direcior & fihn R
L Adasvess Mabsi = Wb Linka

ek | ek

Ragapah DL - Comkindcas

Abstract
Ragassch OL - Databasas

The r-prot ar¥iv atthe Loz Alumes Wabensl [jfaisech OL - Epumals

[

ek cironic wergenn of pagerns n plivacs ared m p“”‘"""'l:'" i Lirks
L ek e Trr = wrhists in rl|||.-||.r .-l--rllu-u n—ml-r u.nll- r.-JI.-.-ur- B er pribe fhe
| Do Core Ul s b CE] |

=]

et | 1) 6 I | e || | P | B (T M RS REE as

20



LESEARCH LIBRARY

dagp Myl Ay Cababiy Cmsiart s Hrramrs Salimel Begeesin Wi s Hrwm

Library bitie. Wil be thavwn m the Tab at

Tiid TE] & =t
. I ko Eks bop

ubrary Tyoa. Dafines 3 privabtes or shamad

Typo ™ Prwate ™ Shared By

Ugers (me=bary) belonging to & shared
|I-\.u._|_ Sark, Midam, Mg bereny . Pleass, froneds ChEr disr rReames,
saparaied by spac.

Shorad Library
Read-Only Usars

Lzmre [members) pelongng foo8 shansd
II rEreen, Lei I.r.rql-..-. Flrsin, prnds Eher uisr fnases,
eRparaed by spats,

Bhared Library
Adl-Rights Lissrs

j Messages ard defoud folders ane based o

Arpa of Interest {Grants B Funding gl bty

Save | cancal |

5 HiyLibrary - LANL Besearch Library - Betscape

Hile M BgLilmdiy © it Casllinh Wl Hersrms il MEgpwils Whill's. Kirm

walcoma fisl

)

s LAML
[hidd & ary] [howanced featires] [Gom out]
Egsasarch  Berscnal Intergsting Fisg
A Links cabingt

o || =

 Default links for Grants

|HeipT) [LommentsT] =

Recearch Iibranm o001 |
ofrary O

 Los Alamos Researh Livary 51
21



. Next: Add Kenler to Mvl itbrarv = |
- YAt AU il U Nyt

- FiyLiterary - LARL Research Library - iebscape

Hile M Byl iy [T Caesllinh B Hermrms Baaleetil Hdspmarils WHEL S P

walcoma Bl

MyLibrary
LAY
[iked 1B sy ] [hgwanced fasiires] [Bgn out]
TRI it L jhrary  Bmesach  Paronal o lnteresting - Fis
Praject Myl S mesources = So Ol St L Cabingi
& | =
MNatabases 3 CEMES
LO05 hunding ooportiriting (Funoing '.
RRROTUMITIDC ) ﬁ;
C I': jast =
o I =l ™

lBelp?) [CommentsT] -

- Per<sonalization. == |

1 OUITAAnZQaaivurl

A mechanism to enable communication between users,
agents, and information resources leading to
information exchange, adaptation and recombination

1. Requires unique user identity

v" Authentication
2. Knowledge of user behavior

v Personal preferences and usage statistics
3. Knowledge of communities of interest

v Behavior of relevant fields or communities
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We need a mechanism to enable communication
between users, agents, and information resources
leading to information exchange, adaptation and
recombination

Self-organizing knowledge on distributed networks
driven by human interaction

+ A means to recognize users (agents)
+ A means to characterize information resources

+ Conversation mechanisms between users and
information resources

+ Adaptation mechanisms
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1. Knowledge contexts categorized ~
v Keywords & keyword semantic proximity
v Citations and citation proximity >
v/ Semantic proximity
v Traversal proximity

2. Recommendation(s) calculated

3. Traversal proximity analyzed

4. Adaptation in system
Users + Profiles = learning community
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Characterization of User Communities
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Digital library development is not just a technology challenge

v"Institutional structures require hybrid organizations capable
of rapid re-adaptation

Requires Information Science in the broadest sense

v IT, computational & computer sciences, library science,
psychology, sociology,cognitive science, human factors ...

. Organizations must manage information as a basic utility
v CIO approach to organizing knowledge assets
v Requires a unified information architecture

. Foster the creation of institutional & society author repositories
(options are not mutually exclusive)

. Augmentation through external collaboration

rick.luce@lanl.gov

http://lib-www.lanl.gov/
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Convincing the Institution: Developing an Institutional Open
Archive of Research Publications at the University of
Edinburgh
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Introducion

This paper examines the process of ereating an archive of research publications within a
single, large rescarch-=onented umiversity, A1 the Url.i'l.*i:nsil:]r af Exdanduaryh, we are in the
i of creating such an archive at the preseat bime, anid are cummently working with the
Facully of Science & Engineerng, which is the largest fcalty motbe University, sith
approcmmiately 7,006 students. Oaber faculties will be inclsdod m the archive ata lates date,
assurming additional fusding can be made available, The creation of the archive is being led
by ihe 1ibrary, whicls is fully committed 1o the idea of an open research archive sustained by
sl -archiving. Creating o shared vision of this is dilficult in several wiays.

Background

Thee University of Edimburgh ix an ancient Scotish university, the Largest o Seotland and one
af the so-called “Russell Group' of reseanch-tod umiversities within the UK. It presents very
ripss berritory for o self-archivieg culture based o the Open Archive Initiative. The university
prodluces o substantial quantity of research, Recem work within the Library in supporting the
mstituiben’s submission o the current UK Rescarch Assessment Exercise (RAE) resulied in
an estimaie that the tolal number of research saipuais by university academic ond research stafT
e arvairnd 3,750 Hems each wear,

QAl and Self-Archiving

Within the Library a1 Edinburgh, owr view is that thse practice of self-archiving of research
publications i vilal 1o the ¢fficiency of scholarly commumnication in what Stevan Harnad calls
the “post-Gutenberg” age. The assertion by academie authors in he aniversity of the right 1o
menant capies af iheir own research publications an o university server which is open Lo
fellow-resenrchers across the world, iT extended thoreughly inte all diciplines, would menn
thai rescarch putpul was availnble in puers in the shoriest posszble timmescale - an ohjective
mg=saught by most discoplines, From the library™s perspective, it saoald also ord very
sportantly allow unsversity ibraties to cancel joursal subscriptions, & it became clear
the titles avaclable by subscription - wlether i pring or clectroale formats — wene being used
bess and Jess because their contemts were already available on univessity servers wlene they
could be casily accessed,

Wkt happens beyvond that point 5 not chear. [ the University of Edinburgh were 1o canect
even ome-thind of its jowrnal tiles, for examgle, it would realise an anpual saving of over
£100,00) — the greater part of which we would be expected o retumn o the university’s
central eoffers. Hoowever, the passibility of academic journal publishers goig v the wall it
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the pattern of camcellations a1 Edinburgh were roplicated in a lasge number of acsdemic
librarics is o one which librarics would really like o see, and academics cenainly woald
nat. Samehow, then. we require 1o keep joumal publishers in business as providers of quality
contrel services — whether still on the basis of established joumal titles, or by some other
means, That implies the wse of some part of the 10000 saving i order fo pay for guality
comtrsl ~ potentindly hath for articles which go on te be poblished, and for these which don '
Al the present timme, most publishers are mis genuinely learfiul of losing subscoiptions on a
mitsstve scale — though many are ollering pew products based on digial content, which may
by bl b diversidfy abead of the cancellation of core praducts,

A ayslem ol scholarty commmunication altered i this way would represemt a “win-win”
amtevane for scholis and therr mstiiuaens (via ther Bbrnes), The key o getiing there 15
author self-archiving. This kegie seems relatively stmighiforwand wous, bat of counse
cefablishing a system of self-archiving of reseanch publscations requires academics 1o changs
working and publishing habits, and it is when one begins 10 address these poinis w the
academics in departmenis and fhcalties that B becomes clear that the case for seli-archiving,
a0 obwios b0 us, is ool so obvios o them. One resson is that the savings benefit 1o e
instilution @ocs ned translate directly meéo increased fumsding for them. The indirect benefit, to
thewr shane of the library budget, should be becomimg mare and maore visible i them as each
SEICCESSIVE yEiar 'pn;hn: Jesrmial p1'||:=l| up by an average %% or 14, thereby reducing the
parchasing pawer of thelr budge shares, Mevertheless, for many sescanching academics able
w0 find supplementary cash 1o shore up the subseriptions lor the jourmals essemial to tbeir
wotk, the sy of fursds for texibooks fof teacling pupeses s nol o very eeal problen.

Then there ase odbser coicerrs. The famtliarty with preprints, cojoyoed by plivsicists and
miathematiczans, i3 ool necessanly shared by other disciplines. Many biolegrcal scientisis, in
pariicular, are uncomforiable with e potion that pre-publislsed articles should be freely
availible on tbe web. Some have voiced Fears about their work “being scooped' by
comipetitons in ather mstitutions, and others have described the *publication Tng” - the period
betweeen nn arficle being accepted for publicotion ard its eventual appearance in print - as
pasitively valuable, since it presumably allows some early commercinlization of prosduct
beliore the research hils the public domain, Comments of this sort are interesting, and iflustre
hevay waned the scholardy publishing world can be, but in the end only ohiuscale the lssue
What selFarchiving seeks 1o do i3 o make mose efficient the process of selalarky
cofmmumication. Whenever the scademic wishes thal commumication b oceur, the self-
archiving neodel is the bes means of achieving it Using the mefTiciencies of prind publishing
as 0 meeans of exploifing research priority 5 purely sppomunisiee, [n & more eficient sysiem,
edber means of delaying pablication, if that is what an suthar wishes to do, would have to b
foarmil,

Self-archiving, ¢f course, need not ke coneerned only or even mainly with preprints. The
adistribution of preprints is o5 much on optien for researchers in the digitol age as it ever was in
the print age. Meveriheless, our experience i that, in discussing self-archiving amd its various
COTIpIES |s|'r.|r:r.|1'i|1l.1|. and [u,mq:rinlx. nmpighl.mminn arel Free availabality of
T:Il.lh'l'inl:ul:inr.u wilhin & distributed, virtual database, many ocademics find the r.rirtl.lm conlusing,
andl hecorme prescoupied with a particular component — such as preprinls - and anxious abood
amy implications for chamging their own publishing kabds, Foe lbrarans, itis imgoriant that
wie tecogEnise sy powerlul ane the levers within the academic reward culiuee. Profiessional
recognition, as wiell as promotion, depend upon Being pablished in recogaised joumals, and
gven thoagh self-archiving need be no more than simply an adjunct 1o existing practice, many
immedintely perceive an aitempt io substitute a iried ond tested culture with something new
ansl uniested

This is one of several reasons why we believe |thraries should be invohoad in the machinery of
selFarchiving. As tmisted administrators of scholarly resowrces, libmnes can in efTect inke
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ower the adminisaration of seli-archiving, leaving academics with a scholarly publishing
system which looks vinually identical to the one ey have known all of their reseanch
careers, Whnt we have found, therefore, in our atiempts 1o establish an eprint archive ot
Edinburgh over the past few momihs, is that particular strategies ane required 1o convines the
instifutiom thal selfcarchiving of research publications is heneficial 1o them, The kevs o
making ProgTess in mtreslucing selfarchiving in UK universities are listed i the next section,

Stratagic Objectives in Securing Support for Self-Archiving

First, the support of seior figures in the uaniversity adminisiration — inclading senior
acpdemics such as faculty deans and the convener of the Research Commeitiee - must be
secured, Linking sclf-archiving to the RAL is clearly wvery sensible in this endenvour,
Kimalarly, it is warth p-.'li'nliﬂg Lis the Tact thot ChAsl presents nﬂ:nl'tl.mil'il,'s for universities o
miake publicky available a mnge of different types of instilobonal publications, elfectively
providing o “shaep wimdow® Gacility, While rescarch publication mwust be the praoricy,
adrmnistrators can be peaitively inluenced by tbo adea that the same arcldveciune can be wsed
1o bsost g ramge of different tvpes of university publicaiion on the web.

Socomd, we must respeet the heterogeneity which exiss within different dscipline
commuinitics. Physicias are dilferent from biolegiss. Historians amd [eciry scholars ane
dilferent from cach other and from divines and bowyers. Librarizns must be carelol w avoid
sweeping assumpiions,

There 15 a need fo coplasise the cemtral resousoes which the Idheary can call upon 1o take
work away from academics, Freeing swoee time for rescarch s a winning siratlegy.

Thien we mus] siress e comtervalism in the proposal, With self-archivaeg, the reality (or mios
acalemics will be st their scholarly conmmunication practices will scarcely be changed, and
ilscy can certainly continuee to submit anicles for pablication te the top peer-reviewed founsals
i thedr febd. Alongside this, it may also be pecessary o emglsasise that self-archiving will
nol he apcompanied by a simmlizneows exercise in caneelling existing joumal subscriptions,
The librnry will cance] on the basis of changes in ibe reading hohits of schalars, nod in order
o foree such change,

We must focus on peer-reviewed tesearch articles for publication. In other words, i1 is
imporiant ol this singe o keep academics on familiar ermiory, A willingness we deposil
|1I'=pri.'nh i% a banmns.

Finmlly, we have 1o acknowledge the imponiance of key joamals, amd the positive feelings
many academics have towards the op joamals in their disciplines. Academics do pet ok
first and Foremast ol the price ngs of joumals, as librarians tend o de. Some have tremendens
loyalty (o particular pournals, and 1t is imperiont then o pomt ot that all we may wish
change i the way the univemsaty deals with such a jousnal 15 the lerms of copyright transler,

Tha Resaarch Assassmenl Exarcise

Any self-archiving project concernad with research publication in the UE has 1o be set within
the context of the RALE. Whether for good or ill, the RAT has come 10 dominate the culture of
LIK uniwersity research puhlixh'inu. It hzs heen in use mowe Tor arourd tvo decades, and has
been maodilied m the course of that time, froan an mitind emphasis on the quantity of rescarch
published by scafemics, to the current cmpliasis upon the quality of ressarch ougpur.
Universities subimit theie ‘research-active’ staff cach of whoea puts forward thelr four miosy
sighificant rescarch publications (or other rescarch outpuis, such & performancss in the case
of academics in perfomming ans subjects, for example) over the four-vear period of
assessment, Mational assessment panels then consider the strength of thess publications nnd
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grade university departments accordingly. The excrelse represents a huge admindsirative
Bardets o universities i s UK - paniculasly on large oacs like Edinbungly. Tleere is (st of
all sl business of deciding which staff shoald be describead as ‘research-octive’, amd this
invalves some nice decisions. Academics whe produce research which may mof be corsidersd
of high enough quality for o department’s aspirstions can be Jefi oot of the process, This
decision can lead to hamilintion and resentment on the part of these stafT, but s nevertheless o
sensible ome i the contexl ol an asessment logic which 15 ormula-besed, and grades
deprariments by the guality ol their collective nesearch and the siee of therr submission,
Dhepeirtmnents are penalised for submining a large number of rescarchers whose ovenill
snbmission quality may be browght down by & few “sub-standard” rescarchers. A1 the same
time, they cannot resort o a sirategy simply of submirting o few of their best reseanchers for
asscasment. sinee siee of subrmission is taken o account.

Iy the mest recent RAE submission, the University of Edinburgh submined some &.000
rescarch publications, representing foar publications from each of 1500 rescarch-active
mermbers of stall. The library had already established jtself se having an administrative role o
play, making available shelf space for the 6,000 submitied items, and creating a eataloge
databpse for them, io suppest the work of facalties in dealing with the assessment panels, Tt
Fltrl.'-:d wery effective, and an e urchive IJFI[!T\'IJ'I:I.I:]1 nexl time rourkl, aflowing nod just the
metadaia but the full<lext of the article iself to be retneved on demand by assessors, 15
eormsously atractive o the admamstrators on e grouod,

Instilutional or Disciplinary Archives?

Thiose neademics who hove experience of eprint archives tend only fo consider the discipline-
based archive nprq'n-n:h. '.I'he]urg::l eprint archive in the workd, and the enginabor of mamy of
the adtribules of the sell=archiving movement, s arXiv.org, which umil recently was based ot
the Loz Alamos Mational Laboratory, Many researchers in physics and cognate disciplines are
waiers of arkiyv, Sipee rescarchers in general belong st 1o a discipline and then s an
institation, the disciplinary archive fecls more natural o them than does an insdiatiosl
archive. Comvinciing thein of the vahie of the institional archive approach ipvolves making
the point, first of all, that the two fypes of archive are not mwtually eaclusive. Research
piblicatiors ean ke arehived both inoa disciplinary and an isstindiennl archive, The
instimtional archive is an msurange policy thai gunmntees thes the publicotion will be
mvailnble somewhere within the Open Archive petwork, Secondly, an appen] can be made vin
those disciplines which as vl have no or litle irabidon of using disciplmary archivies, Ratker
than wanl lor aoe W appe, and then have no guasanice that 11 will ool vanish off the wch
when s orginatar departs the scene, these acadeoics sm ensure that their work 15 archived
powy, with mininuem ¢ffort, by their libeary,

Ume abjection which has been made 1o the matitutbonal appeoach s that, 1o the case ol ool
instilutioml co-authonad papers, it is nol clsr whoss matitution may Ty clatm e theo This
is a real problem, albenl o minor ooe, bul as o reason e preler disciplmary archives over
institutional archives it is surely sparious. In the final analysis, scholorship will be served as
lomg & he eprim appears on samebody’s archive, somewhere, The linkage of the insiutional
archive methodobogy toibe RAE and therefore (o il geneml research profile of a wniversity
does hivwever reguite that this question be sensibly adidressed, The BAE methodology allows
for discretion by assessors i the case of co-auihored warks, so there is oo obvious definition
o drivw upon m determining the “lesd’ researcher in a rescarch colinbomtion, Unlike the
BAE, boavever, whers the restriction 1o fowr sutpuls per rescarcher would probably cawse
instilutions 1o be sossewhat swary of subsitimg an oupul on beball of a scssascher whose role
may bave bocn a minoer cne, in the case of institioss] arclives of rescarch, 1he opposite may
b true. Ultimately, if e same widely co-authored amicle is stonad in six or seven different
nrchives, this should noi matter, and will be o problem for the OAl search service sofiware
praducts w handle. 1t is 0 manifestation of the problem researchers have long known in using
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union catabegucs, and s noldilficult i reolve, Cne way of resolving it would be Toe
individual instineions w ase miemaied resolver tools, which are deseribed in the neat section.

The Role of the Library

Academic stalt’ do nod necessarily sce e library as laving o role (o play in this arca (indeed,
nar da semme librarinns |, Meveribeless, there i= a cerinin logic o leeating tbe responsibility for
such an archive m ibe Bbnary. Universdty Lbrares perfoom two parscidarly eelevanl 1asks,
which have been pan of theit mission throughout their history: bibliographic descripiion and
document preservatian. The skills 1o descnhe publications authontatively, and the emerging
techmobogy of digital prescrvation, therefore already exist within the library,

At o mare simtegic kevel, the lihmry pays the hills for the |'n'ir'|l and electronic jourmals il
purchases oo behall of the umaversity. This allows 1 o momibor ussge patlerms of Lthese
jourmals, and the growih of seli-arehiving should in due course fead 100 reduction in demand
fur 1he subscrmptiom-hased Litles, slisch the library will observe and wibch wall miluence s
recomamendations w depanments reganling cancelbation of Giles

A recent developmaent in the archiiecture of digital libmaries is the wse of *resolver services”,
which reselve the links lollowed by users as they sevigate through digital documents o
pablicatiors which the library can provide either in full-lext, becanse it has a subseription or
free access 1o the relevanl service, o m surregale form - L. o a catalogue record for a book
o jourmal available in hard copy on a likrary shell or, indesd, o 0 request 1o the library's
document delivery scrvice. Resalvers will allow lihmaries io choese between two digital
versions ol the sume armiele. As open rescarch archives grow, libraries can select whether 1o
resalve links for pablisbed amicles 1o an ChAl-complins archive, or te a commencinlly-
publisted service, i they prelior. This abiliy will provide a very powerlol 1ol m the hands of
librarians in directing the anention of studeris and researchers e s frec research corpus.
Resalver services may therehy accelerate the process of Mﬂ:ﬁ[l‘ﬂ.d instlutiomal self-
arcldivideg — bt they will requine to be adopied by lbrarians whose motive will be nezinly

fimnncinl,

Resarchers may nol sce 1t apprapriate thal the library should handle the copymght negatiation
between them and pablishers, and in this area, preciiee is likely to vary from irstintion o
institution. One geod reason for the liheary o handle this s because it allowes it 1o mervens
thi scholarly publishing process a1 the poim a1 which publication is imaviseat, amd so caplure
n research artiele for the lecal archive if the aathor has mot already submitted it ot that poim
And indeed Hbraties do have expericnes M capyiiglht negotinlion. Recenl years have seen thi
arrival of ‘digiinl readicgs’ (usually Enowmn, semsswhat anhelpfully, & “electmonic reserves”)
wilhin library services, Ohtaining pesmission from publishers W digitise an article for hosting
in such o service requines negotiating & fee with them. Our experience 51 Edinburgh has
revealed that some depariments alrendy have policies goveming copyright retemtion, and at
leisl oo wies a oo of woesding which 3 more assertive than most el s would dan: 16
claim;

The <resennch sponeor= sd the University of Fdinburgh ars aushorised 1o reprodics
and distribasie reprints amd an-line copies for (keir purposes rotwithstandieg amy
coparighl pnmnaicon homvon

I general we woeuld adepl 2 more conciliatory form, aleog the lines advocaled by S1evan
Harmad:

| Beredy traseslier tor [ pubdisher or joumal] all rghas tosell o lemse the tex) fon-poper
and co-lineh of my paper [paper-tile]. | reiam only the right o disimbie i foc free Gor
s hislarbyacientidic parposes. and in paficolor, the right & self-archive it poblche
cmline on the Weh,
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Mevertheless, we swould be bappy 1 support departimental prachices mn this area provided that
thoy achieve the same ends as we micml. The danger, bawever, s mach more likely b be that
departmenis are lax in this arca. than tan they are (oo sirngent. even thowgh tee rghis of the
academic mnbor o conirod both the unrefereed amd refereed versions of their rescanch artickes
are intuitively sccepled. The et is that many academics have pot considered the implications
of standing up 1o puklishers in this matter. Acsdemic colleagues testify to the e tbat, whers
they have asserted their rghts to secondary sise of their own published material, publishers
almost always back down, A umiversity-wide policy, mediated by the library, will ensure tha
cven timid researchers - such as those ot the beginning of their careers who mav be fearful of
being rejected by publshers because ol copyright assertioms — will be able 1o find pratection
from & poliey which applies serms the wmoversaty. In the linal asalysis, ifa publisher &
unwillmg to acquicsce, the lbmry can make a decision m consultation with acsdenaics 1 the
relevar department aboul whether to sccepl unressonmable terms or ael (and 1o archive a
preprint plus corrigenda instead. as a legal substibaie), Bug the brokering role then played by
the Library will help to expose recaleirant publishers, and should enable msre sewior
academics o come (o the suppon of junior researchers in their depanments in ooy war agninsi
buliying factics emploved by publishers -especially whene these semior academics sil on
exhiioral hoards of the |1|.1h|Ll|h|:r'in gquestion. Indeed, the increased likelthomd ihol someone
will sit on such a board is one of the few benefits of the recent merging of publishing
campanied imo a few uigely domanent compamicd. The lbrary. in other waoeds, as an
tisdependent admmistrator and standards-cafioneer, can deliver o system in which best practice
18 consolidancd and specad.

Lastly, as a neutral service withm o undversity, the libeary can provide an mstittional archive
service which adlieres 1o a common stapdard For hiblisgraphic descgiption and preservation.
Leaving this work to individual depariments o do woald be 1o eecate an archive of very
varinble quality, particalarly if description is left e academnic authors, with the assistance of
departmendal secretaries. Since the Cpen Archive Metadata Horvesting protecasd is & stringent
ong, the maimenance of a valid archive reguires the rigoreas consisteney of appronch which
lihraries have long shown o their own bibliographic datnbases (e, their cotalogues ).

The Consarvative Tradition

Rescarchers do belong to a conservative madition when it comes w publication, Winning them
ower o the adopiion of an OAl-based self-archiving approach te scholarly publishing is (ar
from easy, Among the ether objections (o change which we hove encountered at Edinbargh
are the follewing:

= There is considerable anxicty about the dilution of gualiy which will atiend the
‘mixing” of preprint with postprind submissions, The jechnical assurances on this are
meet with sceplicism in zome qunrters,

= Disciplines which valws pestprint publication msch more highly than preprint
publicaiion fend io favour the early relesse of publisher-copyrighied research articles
onfo public servers post-publicntion, seeing this as the ideal compromise. The
coonomic argumeent for authars or instituisons retaining rn-;m'iglﬂ s it resdily
apprecated.

& There is Wsl.}rmpumy lor leammed socicty [,:uhl'is'hm arul & view of therm &= allhes of
resenrchers s which con dilite the Torce of the arguments agains the |'|r..|r:1.'in=r.n:|'
manopolistsc, ‘prafilsgouging” publishers,

= Home academics fear an impunction from upn high within their institubion which

winld force them b depasit all research imbo |:|1|:11|3.l-n:cmil'rl|: archives, therehy
peasibly jeopardising sponsorship conditions and providing teo much visability o
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their own rescarch. This can indwee 8 very counter-productive sense of pasic.

= Disciplme communitics withim unlversitzes are gencndly nol primar by comeemed
with the plight of oither disciplites within the imstiuation. or witl the insiation bs a
whole. Pesitive reasons jo participate in the (A also need 1o be advanced. and
testheds and derporstrators created so thal scademics ean be reassured of the validity
of the fres aecess approach.

Because we know, from our experience 1o daie, that convincing all our research-active
acsdemics in nll facultics will be difficuli and exhaussing, we have sdopied a two-pronged
approach wherchy we seck invitations o address proups of scademic stall in departmenial
mezatinggs, hat al the same time meet with senior administrative sialT, In geneml, the lalter
gromp have been very positoeg, and oar pilat archive is making progress within the Faculty of
Soicnce & Engmeenng, with o namber of artickes idenbfied for mohesion once the seltwane is
fully et up and hospitable to them. Cur strategy will be to promote the archive widely across
the faculty omee it has arowisd 50 of 9o articles i and we hope o encourage subimnissnns
from & wide constimency. Objectors will be refesred 10 the auhority we have cstablislsed in
sccuring the backing of the Dircerer of Planning, Yice Prncipal for Academic Information
Services, Chair of the Research Commitice, University Librarian and other senior figures, We
wonld hope that momeniam will gather quickly once depariments seg their collespues i odher
paris ol the university engaped in the process, and some healiby competition between
deparimenis may yet prve of benefit, To this emd, also, we are secking fomding froan meemal
university sources by promobe the archive scroas all fculies.

There is no prospect of coercion for deparimenis which e not wish o join us in creating 1he
archive, 11 has been siggesied m some quarters that umiversitics should require all researchers
g porst therr C%'s omline, with links to thear nesearch sulpuals poinbing (o the mstimtional
archive, This approach may be sucoessTul inthe fulure, particulerly as the submassion date for
e mext RAE draws mear, and aspecially i cautious depariments Guce the prospect of having
v Locane all of their oam ourputs For the sssessors, while those i the library scheme will bave
had the work done for them by the library in the course of their pormal seholarly business.

Conclusions

Cher early conclusions suppoert the view that o conditions will need o be met before an
iitaLitstsomal = resasrel archive at Er]lnllurgh Larns wnlr:':prl.'a.d AccEplance. F'irﬁl|'_|.', thir rade
af growils of ecampliant archives across the world will bave e ecour gueckly. Academmies will
grog duabiows of the utility of the initintive i they can find little o interest vin an QAL service,
Al the present time, the beneficiary seem mainky 10 be the library, hoping to make savings in
Joumnl costs, though as the next BRAE submission daie approaches, berefits to depariments
should alse become obvious, But hopefully by then many of our acodemies will be regular
users of a wide free corpus of research publicatsens vin the CAL

Thee oiher prerequisite is that the avoilability of research publication via the archives begins o
permit savings e b realised in library budgeis through cancellntions of print and electromic

jreurmal mh::ripl'inrn Thas wall lemd i1'|:||'n:1|.1.'|. {rom the semior admmistration of the universty
& instintional and national effors 1o merease the covernge of arehives mpidly.

2 Beprember (0],

0 o Ml Colll. Nowe-evcliesive wight of prablicaion granied o the European Conference on
Diigital Libwaries. Darmarads, 2001
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Ahstract

Thie Perseus Project’s docomeit manageamend systean provides serviees
[or extrseling information frean diverse docnments and reinlegrating that
infcrmation into docament. display, We demonstrate OA] services that
integrale harvested metadata inta the Perseas svstem and deseribe exper
imients with destribaded infomation extraction on full text via the OAl
Pl

1 Introduction

Sinee its inception in 197, the Perseus Project has reaped great benefits from a
standards-based architecture, Despite the lack of tools for delivering steactured
texts to A wide aodienee, all Persens” texts were encoded in SGML from the
beginning, at first 0 an early version of the Text Encoding Initiative Guldelimes
[10]. This strategy paid off, most obvicusly, when in 195 we were able to
supplement o CTEROM HyperCand delivery svsiem with o World Wide Wels
HITML interfaee within a week,

I the pesst two vears, we liave been developing a doeument management. sys-
tem, Enown a: the Hopper, Tor indexing and retreving information in & variety
of formats [9, 6], Although the Hoppers nathve format is XML, other formats,
such as SGML and PDF, are translated into well-Formed XML for processing
By hiding the conerete markop elements (tags] froom the applicatbon Lover, the
Hopper allows developers o boild generie information extraction, visualization,
and reteleval modeles, Tight integration of digital Dbsary models supports not
aaly top-down document retrieval but also lateral browsing strategies: the tar-
gets of one-way links point back bo thelr soirees, progeer names and fechnbsl
terms are automatically linked to reference works and other descriptions, and
reading tools parae and define words in ancient languages. The Hopper = in pro-
duction use on the Perseus website (uew. parasus, tufts, edu], which receives
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over a million page views, or about seventy thansand user sessions, every week,
Perseis collaboratons are current]y testing installations of the Hopger with their
own data, and we plan to have a poblic open source relesse of the system in
late srnmmer of 2.

The Hogper takes the Besource Description Framework (BDF) as its meta-
data roodel and uses Dhobdin Clore (DD For mest et semanties. We thus
found it easy to become s registerad Open Archives data provider, as well as
a founding membser of the Open Language Archives Commuanity (OLAC): we
expose metadata in Odl-standard ungualified Dublin Core and in the OLAC
schema.  We are mow buibding en oor integrated display envirohment o in-
copporate harvested metadats into document display and to experiment. with
harvesting mechank=ms for subedociment information. In partbeular, we tabe
the sites already munning the Hopper az o protofype for Ane-grained linking in
a distribautedd dightal Bbrary, We demoenstrate the applicatibon of this lbrary in
tegration by linking names and terms in text, and different versions of the same
vext: linking words to dictionary definitiens; revemsing onesway links betwesn
documents; and gathering toponyms from disparate documents for gesgraphic
visualizatlons,

2  Integrating Harvested Metadata into the Hop-
per

When a reader vemtures into an unfamdliar discipline, unkoesn names amwd tes-
minoleey can hinder comprehension [4, The Persens digital libracy eulls names
and termes from the metadata of s documents and ereates links o texts that
use those words or phrases. Harvested metadats incresses the seb of terms to
bee linked: the titles, suthors, and subject keywords of federated documents,
When resding s speech by Demosthenes, for example, the wser ean click on the
highlighted term “Areopagis” and link to pictures of the site of this law oot
in Athens and also to an article in the Stos Consortium ebout the history and
procedures of the court (fg. 1], Note that alchough only the sbngle term “Ape-
opagus” iz linked, longer records whose titles only contain this term are al=o
retrieyisd.

While linking authors, tithes, and keywords is familiar from many genres of
documents, feom physies e-prints to Latin gramimars, linking multiple versions
of the same work i= perhaps not swch an obviows digital library function, In the
teries of lbeary sctence, this operation Hnks different concrete docamends Lo one
whstracl ok |]|_I e G !EI| |:':|:, e 26, -12|. [Fanr :::\-;1||||:|:||::I whien viewinge o Lrens-
latbon of the llad, the reader can select other versions of the same doeoment
from a pop-up menu [fig, 2} another English translation, the ofginal CGreek
text, and a fassimile edition at the Stoa site of & Greek manuscript edited by

W allnbortors currest |y testing the hopper include the Mox-Plosck-Institut for the Histary
of Scbence in Herling the Johns Hoploing Digitol Knooledge Center, the Dibeer Institete ot
BN, s the Stoe Pabdishing CConscrtinm (e &on. ofg]; The ket s aliecly wsing The =yatam
ivs W proluction Wb srve.
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Figune 10 Linking from a highlightel term tooan arthele i the Stoa Consortiiiem.
The Demosthenss in the canter links rom the tenm “Areopagus” toe a list of
Frsalirces, winong chism the mretiche feom the Stos, an the lelt.

Phomenico Comparetti, Al of these docwmenta are linked throogh the nze of the
[Fiabdiin Core eletneint Belation, t]l]l“llll"!l] h-j.' IsVarsiondf. Alﬂu:ﬂtgh sy
exigt (e [T]) For finding duplicate documents, and oven parts of desiments
eimbiedde] inside larper ones, these systems of conrss reoguiire aceess Lo e nll
tent, @8 well & being less effective wlen trying to link translations into differ-
enl imgninges or text and imege representations of o deenment. To overcome
viariant= in authors awid fitles, catalosue systems offten rely on some anilorm
thtle to provice the fink. At present, tee Perseus digital library 1= o de facia
authority within the Hopper community for aniform abstract document fitles;
ws Lhe comimanily evelves, however, we expect Lo lormlize Che mmintenaice of
this and othaer authoricy lists,

Asg o meEmlber of e Open Language Archives Community, Perseus = i
terested in linking together disparate resourees, particolarly for the study of
fiisvorical and mimonty laogaanges, CH particulsely ase o the intermesdinte st
dent trying to decipher o test s the ahility in Persous to link oo morpliclogical
and grommation] help and dictionory eniries Latin text in s Stoa pobdication,
for example, con link to grammatieal help and o dicticoery in the Perseas dig-
ital lbwary (g 3% OLAC has defined & epualifer Language for the [uldin
Core Subject to imlicate that a partienlar resoures describes the given -
guage (as opposed to the TH Language element, which states the langiage (n
which a deeument is written), The Stoa site uges this metadata to make links
to Lhe dietionaries in Perseas, Simpdy neting the presenee of o Lotin dictie-
nary and linking all Latin words to it i= not enough, however; the Honaksans
Latin texts pablished by the Stoa contiin many words oot e the elassieally
orignted Lewia and Short distionary in Porseus. Maony links are thus mads 1o
nestp-exkstant dictiomry mitries, Toogive the user a hetter den of what words can
b suecessfully glossed, either the Perseus dats provider woulid have to esposs
all dictisaeary eadwords as metadata (G200 enties for the larger of Pesseus'
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Figure 2 Linking several versions of the Hiad,

Lutin dictionaries], or the Stoa would peed some otlher mechanlsan to obtain
this information,

Links on incdivichaal woeds are helphol for dose langiage study, bog lilgher-
liwel visnalizations can b useful for sens=ing the seapee of 8 document oF sorpus.
Senee rnch ekuta stidied by Both scientists aml bamanists has o do with loon-
ticwis on the enrth, peopraphic visnalizations are applicable across & wide variety
of digital lbrarkes, Whether asslgned by cataloguers or directly exiracted feom a
document. D Coverage clments ean ba used to draw maps neross distriboted
ecollewtions {fg. 4].

3 Distributed Information Extraction and Citabil-
ity

Harvesting docunsnt metadata las proved 1o be a seecssful paradigm, espe
cinlly where dociments nre about & single vepie and relatively short, Althoush
these conditions lwold for most scholady artbeles inoepeint archives, the prmary
dstn, For example, on which sech articles ame based are not as trectable, First
of all, primary sourees ore often guite long amd amoephois ad oot abst ooy
single topic, (I8 Stevensons Kateepped really afead the 1745 uprising in Scot-
bl ) Seconcly, selalarly arguiment= often depeid on cltbng specilic passges,
limsess, or words in a soucee. Inadividoal links from text span to text span — ratlsr
than just doemment to docimwnt — are thas desieable Toe following many chalns
of repsinge,
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T geddresz the need for sub-document metadata, we have taken advantame of
thie Hopper's ability to handle roaltiple DT D8 and data formats to federats more
detailed information across digital libraries, The harvesting Hopper palls in not
anly Dublin Core amd other metadata from the data provider but alse che XML
version of the document referenced by an Tdentifier clement, Any mumber of
the Hopper's information extrsction and processing osodules can then be min
over Lhe XML helore it is disearded, Just s with other QAL service providers,
sites can differentiate themselves b ofering varyving functionality. The Persens
digital library, for example, has developed named-entity recognition algorithms
and a large gazettoer for finding and disambiguating place names in texts [8),
The Ston or the Max-Flanck-Institut need nob aoguie the gaeetteer or ron the
algorithim, but its docwnsents can =till be harvested and mapped by the Persens
svstern, ag in figure 4, The Jobns Hopkins Digitel Koowledge Center have
developed their own full-text retrieval package; they can harvest the XML from
Perseus and ather librarics and index it for use with their searching prekags,

Clitation extraction, or link analysis, is a service of interest Lo many digi-
tal librarics, The popularity of the Besearchindes [formerly CiteSeer) citation
linking serviee |2 and propeeals for other citation and link databeses deseribed
in |3 and [1] provide evidenee for this need. As an example, see figore 5, whers
clicking on the italicized passage in the Latin poem of Propertises has Brought wp
part ol an article from the Stoa ealled “The leonoeraphy of Amor in Properins”
that cites and guotes that passage. While the links a document makes coubd be
expostd as metadata, Uhis hos some dissdvantages. First of all, the context in
which a link is made can camry important information about its usefulness, A
citulion mnde in Uhe body of & tex) msy be more relevant to U main arguament
than a link in o footnote) a citation that alsoe quoetes o passage [Fam a Lext oF oc-
curs in the abstroct may indicate an even closer connection betwasen soures and
target. Alse, a5 8 practical matter, the citations in many heavily-used reference
wirks take up more Chisn hall the spaee ol the whole file,

It is also w=eful to be able to link to specifie locations in decuments, whether
the user is following an explicit link or calling wp the context of s ssarch resall,
Search programs that merely link vo the beginning of & two hundred page doe-
ument whenever there is n hit in that document are not very uschol, In ordes
to produce consistent citations across maltiple document. formats, the Hopper
metadatn schema defines the repenlalile slement Citation, which conlaing a
series of shote for generically citing & documsent, Most modern bBeoks and arti-
cles are cited by puge alone, and thos have & single slod. For citing other kinds
of materials, standardized chapters amd sections, or acta, scenes, and lines are
nsesd, The Hopper's fdices are alle too convert these ahstract vitations into
conerete locations in XML, for its own docaments, or into page offset= in PINF
or fragment. identifiers in HTML (g, 1.2

Practical izsues will determine modh of the futuee of distriboved digital li-
Braries, Many sites will ned wigh their full data to be harvested and indesed by
external serviee providers, even il they are willing to provide large amounts of

“Fur the mechanism behind these moppings, see [,
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Flgure 6 Search results m the Jower window Hok to bdividoal pages 1o the
HTML document ahove, which & from s remste collection.

pre-extrmcted metsdatn, Many Tinetions, sach as Gtle and keywored linking, can
b perlormed across the entive Crpen Archives community, Chbhers that involve
loentbig anad processing arbitraey possages nodooamsents will poegubne acoess Lo
the dovaments themselves. With the public source release of the Hopper, and
fosrenalizntbon of the Hopper soammunity, we ope to bubld an even barger anl
mare diverss testhed for pesearch in distriboted digital lbraries and a commui-
ity of serviee providers o make them wsefol,
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1  Cyclades

Tl protocsl speified by the Open Archives Dnitkatbee (OALY [Van de Sopnpel
A Lagoge 01) defines an easy-toeimplement interface for harvesting metaddata
recards. Any electronie archive ar digital library that implemends this inderfaee
t= called an Crpen Archives dats provides, The OAL Interface by isell, however,
e pst provide aiy seanch lupetionality or aser interface, To mabe e data
froum apen arclaves wvailalde b emd-users, Dorihier servieess B Lo be e
irwrifeal i Taifs of thie ﬂ:ull'l Aredibves |lI'-IHIH'\-III The 'I-"_'|"|-|.|||-'l1 RYSTETN b SN
tie b e mich serviee prowider, implementing an enviconnent for schodars sl
groups of scholars te search, browse, store, share and work aon metadata recards
aned pther decaments, In the Cyelades project, the University of Dortmned im-
phiventa the metadats harvesting and indesing sompoenent, providing s anifaim
user inberfoce lor searching and browsing Chpen Archives metadatn records,

In this pagser, we disciss the current usage of the CAL specification rezsrding
Lhetr rwbacdata, and i= consesguences Jor o search amd beowse seevio:. Hass] on
wanparicnl evidencs froon gotherng 2 archives, we highlight dillerent problems
arsing from different ways of using the COAl specificaton and disouss possi ble
editicng,

The remnincer of thas paper = stroctursd s fB&llows In the eext seotion (2],
we caitline tvpleal wser recquirements for sophistiested oross-archim searching
anwd s i seetion 3 how they are partly met by the carrent OAT specification.
In zection 4, we outline several remsining problems which we believe can partly
ber marlved by vslng Duin Core qualifiers. o thee last sectbon (5], we sumimarize
anr findings and show further areas ol eversrenelty in QAL metadata which
canmil be deale with by stardardization alkeoe el therelore aboald Be treatsd
Loy spscinl 4] seervies:,

2  Cross-archive searching and browsing

When searching and browsing acroes archives, s usse will sxpect those search
enprsilios Uil are also poonichad bnos =ingle seclhive soviromsat. She will wan
tiw losok Tor metmidata recomils on doemments that et oertain eriteria, ¢, that
tschnp toa eertain anthor, or that date from & sertain periad of time. The
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lanzisage of the docwrent might be relesvant, or 1he ser might be interested
in ducutenits that cotain certain keywords in the title o alsteact, She might
abe wanl Lo browse o list of author names of languages in order W see which
walises are present ot all ete.

In crder o lovk for documents from, =iy, a cerlain period of lime, Lhe wer
shoulbd be able to formulate queries containing a comparison | “date before 201 -
(1-001 sl ot ofter TRELLEE]T], That implics chat the dates contained in the
tetadata mer be comparabde, there st B=eoa apikorm date farfoat s an
oridering oo that format.

Then, when the user 18 loaking for on oother named “Shakespeore™, ghe
i ol imterested 0 authies whase acdress is “Shakespears 5007, ths, 00 the
author data can contain more than the name (address, affilintion], then the
apetemn has ta digtinmilsh between the suther name and the pest af the suthar
informoation, This distinetion s ako importan for bowsing: Metadatas from
the same sngle archive can be expected 1o have a uniform format Jor eg. the
anchor information, Wit it may wary greatly between archives. Thus, if the
eyt eani ditinguish between author mames sod other dats abaut the
aulhor, the lids b peoprales for brossing will prodsably ol be ol oo oese,
eidrics heginning ramdamly with the sithar’s affilintien, cchiers with the amthar
namie, ver avhers mavhe with the awthor’s pcddress,

Furthermwire, when lsaking for doooamiemts written, for acanpde, in Enelish,
the et will et want te bother with guessing the differemt keymords fr “En-
glish” {“eng”, “English”, “enus™ ete, ), ahe will just want ve specify Englieh =
the document's languoge and leave the rest b the search service,

Tlwimsar st anpden alwow thist it = ol stislactory v provice tle wser fese texn
scarch only. Data typing (e, Tor dates and person names) i desirable, as well
ns uniform data feemots in general, and controlled yocsbulaies when possible

(e, For langasge},

4 Ungualified Dublin Core

Cine great advantage of the DAL protesol 8 the poesibility to access any pamber
of electronie archives in a uniform way and get records in st least one sommon
imetadata ahema, Al CAL compdiant archives mist provide Dublin Core meia-
duta [Dubalin Core letadata Initiative 1), This onsures that the user can ox-
pleatly search for different pars of document infomation, she can e g restriet
b seareh for a spcific auihaer to thase Dablin Core Aelds where an anthor can
b spectend (oreatar, aontribitos, pubdisher),

Crublin Care cmly defines & set of optional metsdata fekds, nos restricting
thelr content any further,  Thus, the vge of Dublin Core differs significantly
amang Lhie irdividual archives.

Sevaral archives Lt all il ereators, or all the keywards, of ane desument
i one sngle tag of the metadata recoid. This pesults i overy heteroges
hrowsing, list=, sinee seme list entries sonsist of e g, one creator anly | frsm
archives that code each erentor in & separaie tagl, whike other list endries sontain
a wheole lst of creavors. An additional probban artses when the indisidusl values
e, sepraled by ocelimiters, when they ane lstes] o a single g, As the
definiticns of the: Thiblin Care demsnts states that ¢ g, & creator dement. should
caditakin “An ety privnarily repesnsshle for making the eomtent of the esnires®,
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e mggent Lo fellow the spirit of this specilication and omde cach entity in s
separite tag.

Alchough the date farmat b= o specifisd i Dubdin Coee, the frmsis used in
mwed ol the archives we harvested comply with the 150 8501 standard, however
using different notations. The Dublin Core specificabion recommends to use the
IS0 S LG Wl P be Wikckstood 8] format WYY Y-MM- LI for dades, respectively
WYY Y-RAM-D D Thlvimrm = TED for doto and e YO M- DO contoining
the date, the porstant T seporating the dote ond the time, hhommess specifying
the time, and TAD being the time sene designator), This would ersare the
cunpeara by o s te inforston, this providing e ssarch linetionalicy thaii
gt Crese test, and =il spraring the ssaroh service provider The nesd to write date
conversion functivns for the individual archives,

Unepaalifiead Dublin Care = alresdy & preal inprovemest compared o having
archivis with arbitrary metadota schemes, e b allows W index and s=arch dil-
ferert anchives in & wniform way, and provides a minimom of semantics [gven by
the aximinerts o the different feddds in the Dublin Core specifleation), Howewer,
as il s, it sl wlloms oaly for free sl search, as the Tarmat amd dats Cepes of
Ul iwbiviboal Gaps wre ol speeciflisd siricily, Seee Qe Dublin Caee spacifisa-
tiven pessinimersls porne et as Best o, bowaover, s aigeest o adlvee to
Lhess recommenidation: when implementing sn open archive datas provider, as
they already significantly improve the date guality with regoarnd toseanching and
hrowsing

4 Qualified Dublin Core

A means for specifring further detnils aboot the comtent of Tublin Core sbawats
are Dudlin Core gualifiers [Dublin Core Metadatn Initintive (0],

Even il it= fmeal was stamdardized, the content of the date Lag would =Aill
niot always be comparnhle samanticnlly, oes a date value specify the crention
date of the corresponding document, the ereation date of the metacdata, the date
when the metsdala was entersd nta the archive, the date wlen the metadais
was last changed? Without this additional information, o search for docummenta
e “lrom the vear 0N will probably result in numercus false hics. This sype
al proeblem can be solved by using Duldin Core afereond sefiooront qualifiora,
These gualifers belp Lo define the semuntes of & lag more deesldy, marking =
date value as creation, validity, nvilebality, or modifeation date, respective]y.

Withannt Durtfier mesteictions of Uhe tag contenls, a8 15 now D gitistion in
the (bAl speciBeation, e.g. the content of the lnnguage tag for English doeu.
ments may ranee from “engh” over “English™ to “19th ceptury English with
passages I French” . To make nformation sboat langusges of the subjects of
domments more comparable, Dublin Core recomemenids b ase comtnolled voeask.
ularies. Thise can ke explicitly referrsd 4o by ensoadong scheme gualyfiers.

Thiz Kind of qualifies can also be assd e deline a dats fsrmat oF parsing
rules for the content of o tng, thus allowing o search and browse servioe to
recngnize sigmifeant snboamponents of an Slement walos,

Hawgeever, therne mre vl same Dabdin Care elemmenis, whers there = no ree
oot bedd stanicliond Ewvieal, i g Uhe crsmbor, cairilaite aeed publisher taes
Some archives, for exaiple, alwionsly st sothees (in the taps cedar, onndesh-
wlar, anid smetimes publisber] with their atfiliation, ot wthoob any separator
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inclicating where the author naiw ende ard where the affiliacion information
sarts. ¥Without further stamdardization., these slements remain o source of [alse
hits and confasing heteragenity while browsing.

5  Conclusion and Outlook

In thi= paper, we have montioned mestly santactic differerees botwoon differ-
ant apen archives, In oeder oo provide meaningful search sl beeese serviees,
this Betepogeneity eeds b be pecdieesd . We therefore strongly recommrend using
thie Thutdin Clore elemiems aovonling Lo Uhie respessive eoacmendiations in tie
Tolbdan e :-quu'lfh'ulhﬂl .i:||||||||l|:|.||j'_ Thiblin o |||I:||||||I'I"b-. wini kil :-.||l:l||||-
cantly bmprove the comgarahilivy, paming, and imerpretation of the data. In
vrdler o oover all Dublin Core fields and trest sulstroctums, additicas] Dublin
Core cpanlifiers nesd ved to be developed,

Still. thers remaln differences between apchilves that cannot or shoald pot
by resalved by standardization, e g the use of diiferent languages in the meta-
data, or the e of different classifcation schemes and controdled vocsbolariess,
It is surely not possible to define ooe vocabinlory that = valid and ceable for all
metadata vecords that oonld ever exist, Meither is it desiralile to peguire that
metadatn be coded in one single langunge only. Thus, this kirad of eterogenity
canmat be avosdad and shaald be dealt with by special mepping and intoroper-
aldlicy services, These are curtemtly & subject of investieation an the University
ol Dartennid.
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The Open Archives [nitigiive has always maintained o distinction betwesn datn
prowviders and service prowviders. This works at g functional level; some qurment
peojects ane showing that it is less significume m oan operaticnal lesel. The COpen
Clitaticn porajiect harvests neference data from follbes epring archives for reference
linking, citation aslvais amd citglion-ranked seanch. These are regarded a3 service
provider funcixns whene i end-user imteracts dircetly wail the serviecs. The @m 3
o make these data avaalable for expon Pack 10 ibe fullsext archives and 1o oher
eervie provicers. Thus OpCil becomes a st provider too, The cumrent Open
Archives Protopol for Metadaia Harvesting savs nothing  abowt fullagst daa
harvesting for services such as these, mar abod the eapon of processed dma. This
shor paper autlings tao proposals for progress on these issues

1 Twivoddwction

Emerging Open Archives services are blurring the distinefion between data and service
providers infroduced in the anginal Santa Fe Convention framework documents descrbing
the Open Archives Initiative (OALL (Van de Sompel and Lagoze 2000) Thiz s highlighted by
the recently announced Kepler framework, a broker-based peer-to=peer network architecture,
such as that used by Napster, which provides individual authors with software to set up
personal archives, hosts a registration server and harvests data for subsequent dissemination,
{Maly er ai. 20017 This blumng betwesn provider functions has significant practical
implications for CRAL

The OAl Protocol for Metadata Harvesting { Van de Sompel and Lagoze 2001 ) mandates
simplz, Dublin Core based metadata to achieve interoperability between archives with low
overhead for archive maintainers. This focus on simplicity appears o be vindicated by the
apparent demise of NCSTRL, a forerunner of OAl as a collection of distributed archives.
(Krichel and Warner 2000b) It suggests, however, the expectation of data transfer betwesn
services at a fairly low level of functionality unless QAT data and service providers can
supplement the basic metadata for particular application areas, as allowed in the (AL
protocal.

An example of enhanced metadaia is the proposed Academic Metadata Format (AMF), a
parallel metadata ser that can be deployed with basic OAI metadata and which is designed to
be used by the eprint archiving community, or more generally 1o advance acholarly
commumicalion over the Internet’, (Krichel and Warner 20010 a)

This is a weleome development, Onge an DAL service provider isell becomes a data
provider, it is inevitable that data output in this case will nof be simple document metadata as
offered by the orginal document archives (which might be a better description than ‘data
provider'), otherwise, what service would the service provider be offering?
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This paper considers the enhancement of QAT metadata from the perspective of the Open
Citation (OpCit) project, which is demonstrating reference linking and citation analysis
services by working with the largest OAl-compliant archive, the Los Alamos physics
anrchives (arXiv), The approach desenbed is mtended o be pencralized for cther Open
Archives, and is presented here 1 promote discuszion and participation in the process,

2 Reference limking and citation analysis

To provide reference linking and citation analysis requires more daca than is inclueded in
the DAL metadata, In pringiple, the full reference list is reguired Cthe Full text is required for
in-tgxt, context reference linking, i.2, linking the occurrence of the citation within the ext o
the: reference at the end of the text). QAL metadatn dees not provide mechanisms to exposs
amd harvest full content. ("Warngr 20401

Am early OpCit reference linking demonstrator was described by Hitcleock e al. (2000).
The reference database continues to be kept-up-to-date and has since been restructured o
atore richer data, improving aceuracy and robostness, This has enabled the service in be
extended, providing foreard (in time) citation links as well az a Google-like szarch s=rvice
that rnka results sceording to citations or hits,

The praject has achieved this by working in parmership with the arXiv maintainers. To
cxtend this approach fo other archives, the project confronts two questions:

I, How can reference lisis be extracied from Open Archives within the frareswork of the
OALT

2. How can processed data be exported back to the onginal archives so that it con be

vigible 10 the users of the archives (rather than as a standalone demonstratorn)?

Simce C0Al data s intended to be interoperable, and OAL service providers are envisaped as
copperative, it is repsonable to assume that olher gervices, zearch engines or Web portals for
example, not simply the onginal archives, may also want to import the processed data. Thus a
weneralised mterface to exposs the data 1s desimble,

I the OpCin applicaten the schematic in Figure | shows data ingat and cwtpu in the
context of the QAL The only parts of this schemate mandated by the QAL are the targe
paper archives and OAD metadotn output, OpCit is responsible for the citation dofabase and
specified user services, The subjects of the guestions above are the production of the
reference list, and datn export {stages A and D, respectively, in the schematic),

1.1 Extracting and parsing reference lisis

Experience of large archives shows that document maintainers are unwilling to perrmit
autemated downloading of full texts. Altematively, OpCit has developed software to identify
and extract reference lists from papers, and this is available for free downlead and use by
archive maintainers to create a separate collection of reference list documents, saving the
main dosument server from possible overload
This series of Perl modules is available from
hitp:/‘arabica.ecs soton_ac uk/code’doc R eadbe himl, and includes:
&« Moarkup_TeX.pm: insens sxxOpCic an the beginning of each reference in the TeX
sauree file. This mark-up 15 used by Parser_DV Lpm to identify cach referemce;
o TeX2DVLpm: converts TeX LaTeX to o DV file, shen DV bo text by dvievpe’ { Unix
cormmand);
#  Porse_DW1Lpme parses the text file cremed by 'dvitspe” o produce a list of references;
& Citation.pm: parses each reference (cimtion] string to discover itz metadata (authors,
Journal, valame, issue, ete. )
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Figure 1. Proposed schematic of data input and output from the OpCit citation database

This software adds little manual overhead to maintenance bevond initial set-up, and
imposes no requirements on authors, Initially these modules are optimised for arXiv becawse
of the common TeX format found there, although other versions have been used with pdf and
himl. Perl scripis that make calls i the above modules can be developed Tocally,

1.2 Cination daiabase

The parsed reference data extracied using these scrpis are stored in the classic citation
database structure shown in Figure | along with the conventionally harvested OA] metadata,
Comparing the reference records with the publication records for an archive enables links o
poing af those referenced documents held in the archive. Also, for each publication record it 1s
possible o use the reference records 1o determine if it has been cited. This can be displayed in
o number of ways, as shown in Figure 2.

Within the project this database, called cite-base, 15 also used to serve the cite-baseSearch
engine [ hitp:/cite-base.ecs soton.ac.uk/cgi-bin/search) that ranks resulis according to
citations or hits, as selected by the user,

2.3 Data export
While the project is capable of managing data capture, database maintenance and the user

interface within the current framework, a more intriguing prospect is exporting data,
principally back to the archive maintainers so that the services demonsirated above can be

made available to users of the archive, but also to other Al service providers,
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Figure Z. Reference and citation lists Tor a paper in the phvsics archives: a, reference links
added 1o the original pdf; b, the same reference lis extracted from cile-base with direct links
i Abs} to texis and Lookup links o search for e.g, other works by the cited awthors where the

cited document is not available; e, citations 1o the paper from which the reference list was

taken.

OpCit's immediate requirgment is for a metadata format o express the reference lists (and
hence the referenced articles), along with fields such as title, abatract, ez, This can be
expressed using Dublin Core metadata, specifically the selation attribute. An in-house format,
“opeit_de” [ Figure 1), augmenting Dublin Core with a cffarion antribute, wis developed w
store structured data for references (title, nubor, year of publicationy, Ciranion allows the
reference and linked identifier to be expressed (with hindsight thiz is probably possible vsing
Duklin Core qualifiers, withoan having to modify the schema),
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Figure 3, Example citebase record in "opeit_de" formai

The development of the AMF offers the chance to extend this approach for OpCit and
DAl archives that handle research papers. AMF 15 a relational model for data, eg. two
documents are related by a reference. These relations can be expressed in either direction, eg
AMF can express all the papers by an author, or all the authors of a paper. AMF will work
best when the "noun” objects (texts, people, organisations) can be uniguely identified, which
will require new identification systems. Current metadata is quite "weak”, so the ability to be
able 1o comnpare the impact of authors, say, is difficule within a large commmunity,

It is planned 1o use AMF to transfer reference data between DpCit and arXiv. Another
Open Archive, RePEc (Krichel and Warner 2001h), which is a database of papers on
economics, plans w use AMF o implement the DAL protocol, and such a rich information
respuree could be used by others to implement, ¢.g. academic Web portals.

3 Conelusion

The Kepler fromwewark is allied with o federed OAl search service called Arc. Data
harvesting by Arc revealed that not all archives stoctly follow the OAL protocol, and although
the AT validates registered data providers for protoco] compliance and conformance with
XML, thiz venfication is not complete. (Lo ef @f. 2000 ) There are two possible responses: at
the level of the OAl protocol, or work-around solutions by service providers. [t seems clear
the AL wamis to boost content-hased archives by offering s few barmiers as possible to data
providers, so the Arc developers seem to anticipate the latter response.

In the case of the Open Citation project and arXiv, service and data providers together

recogmise the need to supplement the basic OAl metadata to improve functionality and
perfonmance.
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Two proposals for the OAl community to consider emerge from this brief description of
the reference linking and citation amalysis work of the OpCit prgect:

#  Richer formats are regquired w0 supplement the basic OAL meatadata and to expose data
for tramsfer between service providers and archive mamtainers, The Acadenic
Metadata Format appears to be a good foundation for this, and others are encouraged
to participate in the development and review of AMF so that it might be ndopted with
UM CORISETSUE,

»  Reference lists need to be available for automated download from archives. Modular
software mimed at archive maintainers, which automates the extraction and mark-up of
references from submitted papers, is available for free download from the OpCit

project.
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Integration of grey literature
with electronic journals in the

CERN Library

-_l. .-_

Workshop
Experimental OArbased
Digital Library Systems

2 Sepbamibar 2007
ECGDL, Cranmslad, Oismany

Corrado Pettenat
CEEM (ETT-SI)

Presentation plan

m The CERN Library

m Definitions

m CERN grey literature management
m OAI protocol at CERN Library

m A proposal for a new service in OAI
protocol

= » Conclusion

53



The CERN Library

m A central unit and four satellites

» Few monographs and conference
proceedings, fewer than 40,000
® Subscriptions to scientific journals

— 1200 titles available electronically in full text
= 450 titles of those also available in paper edition

= A very large collection of grey literature, more
than 430,000 documents

- — Half of them with full text electronically available
from February 1994 onwards

B J

Definitions

he CERN grey literature collection is mainly
composed of

» Documents prepared to be submitted to
scientific journals (Preprints and
Scientific Notes)

« Documents submitted to conferences
» Theses

1E T 4
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Number of accesses to the CERN

Library catalogue
Access per Access per Documents
dav to the dav to the f-t| [downloaded
catalogue SErver per day

25,000 16,000 2,000
Pictures Ratio Distinct
downloaded | [internal vs. hosts per
per dav external use | month

450 30:70 20,0
B2
Community
Users are:

— Physicists at CERN and all over the world
— Distinct hosts counted in 2000;
* Total of 127 000 distinct hosts
8 000 at CERN
93 000 outside CERM
{26 000 unresolved IPs)

— On average, 20,000 distinct hosts per

month

1E T
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CERN grey literature

procedures and managem ent

m Direct electronic submissions
— Dfficial series
- Open series
— Theses

® Downloading from other grey literature servers
— Los Alames, DESY, SLAC, FNAL, Dubna, INFN, etc.

= Digitization of paper documents
B = Exchange with other labs (Annual reports)

| = Harmonization of the record description
=R

Provenance

= More than 50,000 documents
. processed per year

—Internal to CERN 10%
—External 90%
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Documents prepared for
publication: Preprints

m They are sent to the CERN Library and
at the same time submitted to the
publisher of a scientific journal

= They are distributed via the Library Web
server the day after submission

= In general they will be published much
later, after B-24 months

BN 3

Preprints processing procedure

Submission to the Library
record, text, figures Weekly list preparation

Input ofthe publication note
Vigibilky on Internet

he day atter
Record upgating INSPEC, conlrence procesdings,
SLAC db, authors, ...

A J " o om #
"' # - 18 months 299 h-

Article publication

Submission to a joumal

1E T
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The triplet (title, vol./year, pp)

= Very precious

— Because it works also for papers precedent to the
“electronic age"

* Publishers are making their retrospective collections
electronically availa bie

m Simple and intuitive to use
— The data triplet is more intuitive then a DOI

w ... and it works with APS, AlP, |OP, Baltzer,
Springer, SIF, EDPSciences and (partially,
only NPE service) Elsevier

SiANI2 17

Document formats

Accepted Distributed
m Tex/Latex s PDF
= Word m PS
m TIFF = HTML
m HTML s TIFF
.. s GIFF
.
S {8
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Electronic submission processing

m Conversion from Tex/Latex to PS
w Conversion from Word to PS
m Conversion from PS to PDF

» Preparation for the full-text searching
and citation processing

BNz i3

Citations management

The document in PDF is analysed and citations are
automatically extracted

If the cited document Is also in the CERN database a
hard-link is inserted next to the citation

If a "triplet" can be defined, data are set up for
calculation "on-the-fly" at the display moment, of the link
to the cited article

The citations can not always be safely processed
automatically, 85-90% correctly automatically processed
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Network

| Article and
DS {Dublin Corel metadata

m Current status and planning

—Information from J.-Y. Le Meur (ETT-
DH)

=
- OAI protocol
m|Implementation at CERN Library
=
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Background: CERN Library
database

m Aleph 330 library system (Ex-Libris)
m Customized Web interface: WebLib

m Software built on top of Aleph APIs
(RPC)

m Two main servers: ALEPH and CDS

W w A separate MySQL database for
l ‘non library’ documents

B2 pc |

Architecture
AN oo Database

'hardware Eﬁl:‘lﬂ;:ﬂ'i‘“ PHFPer] sripting

DOCU .’-.-'Ii"I | ' y o
f

SLIN SPARC 450 LN SPARC 450
3 CPLs 30 MHz 1 CPUs 250 MHT

: {ORACLE DB B GigaBytes
I Aleph cDS

© programming
e v
- Java interface

o
MySQL Database A
B4 I'lgl.l'.ﬂrl : 4
. DE (Wabli) PHP Per soripting

Submission
+ Services
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OA1 @ CERN: history

Metadata acquisition (since 1994)
- Manual: collection of scanned documents

— Electronic:
| « Web & email submission mechanism
» Uploader application for metadata transformation
* Checked by human

— Long term storage system with an open interface
for collecting the metadata

Invelvement in OAi (1999)
~ Close follow-up since Santa Fe meeting

-. - Straightforward objectives for CERN:
» Metadata exchange simplification
Samz = Metadata proofreading savings I

OA1 1.0 @ CERN: status

A test collection:
— composed of books and eprints
! — 300,000 records extracted from our Library system
— Stored in a MySQL database (based on MARC 21)

OAI 1.0 compliant with:
— Three formats supported: oai_dc, cal_marc and

cal _rfc1807
— All functions implemented: /dentify, ListSets,
List\MetadataFormats, GetRecord, Listidentifiers,
=1 ListRecords
— oaiicerncds;xxxx ready but not in production yet
B2 2%
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Waiting for ALEPHS500

m ALEPHS00 is OAl-compliant

= To avoid reorganizing our library
automation services twice in a short
period of time

- We will first implement ALEPH500 (before
end of the year)

— Then we will convert our database from
ALEPH330 to ALEPHS00

* This implies also a metadata format conversion

— Then we will open the CERN OAi data and

service providers
S0

Proposal for a new service in
OA1

m Suggestions presented by J.-Y. Le
Meur in Berlin at the European OAI
Workshop at the end of February 2001

» Suggestions presented by T. Baron in
Geneva at the OAi Workshop at the
end of March 2001

Sz n
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General Issues

Harvester distinction?

— Kind of “OAi Infranet” would be useful
- Different sets for different partners?
OpenURL in OAI?

— OAi format already as a Web output fonmat in our test collection
(e.g. search by author and give OAI output)

- Agreed protocel necessary for searching many OAl compliant
sites in parallel

Full-text data provider within OAI?
— Full text exchange with agreed protocol

Increase metadata quality?
- Too few mandatory tags in DC
— Specific tags agreed for specific communities

42 H

G Validation and OAI

* CDS is ready for OAI compliancy as data provider
* In OAI philosophy: document quality is not
recorded
= How to kecep the value added by the validation?
» Simple solution: adding a quality label
— Set-wide

~ Record-specilic

Akl el e v irw Warksiop lhieras A er Sk
PCERs 22T

1 T 3
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Can we afford to lose the
validation information?

http://eds.cern.ch

E |
i
T Flam- Ritk b
Ill ._|:| _l\.'ll
k]|

Another OA1 service

As long as the current publishing framework is
in use
— We should be interested in inputting, maintaining and
spreading the publication note in a metadata field
with three subfields
* Title of the journal
* Volume or year
= Pagination

— The publication note should be able to generate
autnmatlt:aihr the access URL to the published
version of the document

- — The pointer to the preprint full text should remain for
the benefit of those readers without a licence to the

journal
Sz a2
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The triplet (utle, vol./year, pp)

m Very precious

— Because it works also for papers precedent to the
"electronic age”

« Publishers are making their retrospective collections
elactronically available

= Simple and intuitive to use
= The data triplet is more intuitive then a DO

m ... and it works with APS, AlIP, IOF, Baltzer,
Springer, SIF, EDPSciences and (partially,
only NPE service) Elsevier

BN o

Future

Short term
— CERN as data provider
... for CERN-specific collections

— CERN as data harvester
(and service provider)

« setting up a data harvester

« enabling extended service (e.g. cross-archive
searches, personal baskets and alerts)

.. for High Energy Physics readership
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Far future

Long-term hopes

— All HEP institutes OAI compliant
... for metadata AND data

— Parallel searching possible (with OpenURL
protocol)

— DAl also used inside CERN between
various applications (Engineering
Database, Administrative Documents, HEP

Preprints, ...) to build the CERN long-term
electronic archive

QUESTIONS?
%

1E T &5
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The Use of Open Archives

Who, How Often and Why

Les Carr
University of Southampton

Overview

Reasons for Introspection

Usage analysis
— depositors
— readers

Attitude Analysis
Reflection
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Salutary Warning

» A scholar is just a library’s way of making
another library

— Daniel Dennet, Consciousness Explained

Archive Palaeontolog"jé G. 4
g

b

» Palaeontology tells us about what really
happened in the past by examining its
preserved remains '
— articles
— metadata
— weblogs
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Reasons for Introspection

e “...metadata are expensive to create - it is
estimated that tagging papers with even minimal
metadata can add as much as 40% to costs...”

o “...not all papers will warrant the costs of marking
up with metadata, nor will much of the grey
literature, such as conference proceedings ...”

— Declan Butler, Nature, 06 September 2001

Reasonable Questions

* Is the grey literature worthless?

» Or is it identifiably embryonic stages of
valuable scientific communications?

 If so, what are e-scientists looking for?
» What metadata can we add to help them?
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What Do Users Look At?

Sits B Dinsrizaman

----------

 articles 28%, abstracts 11%
« search 23%, content listings 13%

What Article Formats?

« Mainly PostScript (not necessarily for
printing)
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Archive Areas: Reading

FFFFF dowrinade in diffsrert Neids
e

 Archive is many different sub-areas
— Often with different behaviours
— No such thing as “a Physicist”

Archive Areas: Depositing

— e T L

 Archive is many different sub-areas
— Often with different behaviours
— No such thing as “a Physicist”
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Archive Areas: Authors

 Archive is many different sub-areas
— Often with different behaviours
— No such thing as “a Physicist”

Article Preferences: Age

dpgm o ppz e spminE deerdned hemensy dpm o ppae spmirE dewrined Nemenoy
T - =
L ]
Lt Eis
LV i)
[rie L]
i Hnr ihlﬂ
I8 T |
I e |
o e
Lt i
LR Ap PR RIS RN EA P N AN & g ip
dan o pepm pwewhe don o pope ey

* Is this contrary to expectation?

76



Article Preference: Status

Tha ra FHrER s e Sderditl | 18 A e )RR N R e

v srnlen ol drerfeambe e -

* Do we approve of this?
— See Harnad on Sky-Writing.

Publication Lag

............

» Unpublished status crosses over with
published status about a year before ‘now’
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Do EPrints Get Published?

« At any one time, less than 50% seem to be
‘published’

Do EPrints Get Published

Equally?
+ Proportion of o ==
heross archive =
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Article Embryology

Research Publication

Inspiration

¢

TeX Preprint Reprint

... Revision ... ... Revision ...

e The evolution of an article
— Can we see evidence in the fossil record?

Versioning

Mgk Lk g | BH Haddd

Lipda Penea

= i w— .
—
| T
[
.-:I.-I .
== -
I - 1 I L l
I ==y | |
E — ! I 1|
=
- — E e

-
—

—
s 1 [

 Less versioning than we would expect
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Degree of Change

Lpdals dsgss- HEP.PH
100 1N T T T T T
o | | |
. Bl T 1
Hided I [
E 11 ] T
o 5m 1 1 T
§ ami— i i
1] . .
3 | [ I
00—
N oS - R NCE
1 § W ®W N H I O’ M
ey

« Many small changes made soon after
deposit

Closeup Investigation

E3
0
E
2 0
g
= o Wi
: n With Journal Ref
£
2
10
5
0 - .
1 2 3 4

5

ssssssss

 First 100 articles deposited in hep-th Dec 1999
— 81 apparently published
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Closeup Investigation

« Why isn’t everything published?
— Lack of information (bad metadata)
— Lack of quality (bad scientists)

« Why are the versions missing?
— No versions (bad model)
— No resubmissions (missing communication)

The 19 Unpublished Articles

* Initial check
— 2 non-papers
* 1 crackpot
» 1 grudge
— remaining 17 really are ‘unpublished’

* i.e. not journal articles
* metadata is accurate
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Ways of Not Being Published

Research Pub

Inspiration ... Revision ...

- S |

TeX Preprint

» Does non-journal status mean work 1s lost to the
literature”?

Dead end?
— Umnfluential and mvizble?

Ways of Not Being Published

Literal transfer
of content,

ideas,; results...
I.

o

« Not a “dead end’ if the work goes on to be
published in some other form
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Ways of Not Being Published
Q—b-é—é-&-l—&—é—é—--

Citation of
preprin

« Not ‘uninfluential” if work 1s cited by other
publications

19 Unpublished Papers

2 non-papers

2 PhD theses / chapters
— cited 1/ 3 times

3 presentations

— all cited 4-5 times by published papers
— 2 become new publications; other, new presentation
12 dead ends (caveat emptor?!)

— 6 cited by publications

— 4 uncited or self-cited; previous works unpublished
— 2 only mutually cited
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Single Version Published Papers

* Most likely: wait until after publication and
upload final version of paper with all details

» Perhaps deposit many papers in batch

Single Version Published Papers

1 published first, deposited later

3 deposit and submit simultaneously
7 deposit first and submit later

7 submitted, deposited, published

7 couldn’t trace paper

2 bad metadata
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Judgements

Archive is not full of unpublished and
uninfluential “fluff’

Metadata is pretty accurate
Physicists are not ‘lazy’

More investigation required!
— Is the model right?

What are Authors Citing?

dege ! [ REboan For mep g0 00

Fages Capban Jwie

ey

» Authors tend to cite
— alot of young articles
— articles which become publications
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What are Authors Citing?

Joumal Refed Tashnical Report
Ol R ey
™ e 3
S o —
T ]
e
alin
[k
Dicomind Wb (=l 0O St Baccepiai  E W i By ey SaanEea
W Techivepor i T BToippas OFEhE W e rEee] 0 Tress B idpesly  OVEFE

« Unpublished technical reports are twice as
likely to cite other technical reports

Citation Impact

No. of Citations per Maesclivir: 13-38 citas
Impact Papers paper Low: 1-12 clles T. 7% of papers
48 5% of papars

High 2698 40+
Higgla: 40+ silaa
Medium | 10122 13-39 E 2% of papars
=
Low 61518 1-12 &
=]
Unknown | 57881 0

papers

» Impact is often associated with quality
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IsoCitation

De Fagora (e Pagers. el Lih imazict

 High impact papers
; tend to cite other
. high impact papers
anwae ® LOW impact papers
| are indiscriminate

1 e e Medium impact

B i papers cite medium
or high impact

What Citations Are Readers
Following?

« Since citations are by definition evenly split, the
emphasis on high impact citations is not inevitable
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How Citations Affect Reading

il -

. -

[wariat .
r....uC deairacaieg
Rl D
r

F
@
n
=
¥
I
=
Download type !
i
All Papers 0.11155 63671
High Impact Papers 0.27293 1981 i i K, I
| = L . 5
Medium Impact Papers 0.01288 5937
P P e o pape epl
Low Impact Papers -0.01412 30163 [T rer—

» There is a correlation between highly cited papers
and highly downloaded papers

» Highly cited papers have high download longevity

How Has the Archive Affected
Citation Practises

5000

4500
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0 12 24 36 48 60 2 84 96

Time Dif ference/Months

‘—99—98 97 96 — 95 94 793792‘

» The latency of the citation peak has been reducing over the period of
the archive. Speed of scientific communication is increasing. What are
the risks?
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Further Work

» Develop model of online scholarship

— publication, research, communication

— ask the scientist!
&
W

Questionnaire

Questions about users’ practise and attitude

ArXiv Users 389
ArXiv Non-Users 26
Cogprints Users 83

Cogprints Non-Users 166

89



Attitude Responses

ArXiv users were the earliest to start and archive
the earlier pre-print stages of their research

arXiv users have lost sight of the benefits of
archiving and forgotten the causal role that
journals are playing in the research process.

Cogprints users were late starters who archive the
later stages of their work (post-prints)

Cogprints users appreciate the advantages of
visibility through archiving, but have unnecessary
concerns over issues such as copyright

Concluding Thoughts

Neither commentators nor users have an
accurate picture of the use of archives

What is the effect of Open Archives on the
scholarly process

— are we more effective?

— is the literature ‘better’

Are Open Archives a publishing mechanism
for the Grid / E-Science ?
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Metadata Framework for Resource Discovery of
Agricultural Information

Ireme Omyancha, Fymala Le BlanWird, Frehiwol Fisseha, Swlhimo Anmibahli, Johanmes Keizer, Meve Kale
Food aid Apriciltiore Orgamizatisn {FADG of he Uniloed Natioas
Library & Dacumentation Systems Division (GIL)
AGRISTARIS & FAdh Documeniation Groap
Winle Urelle Terme i Caracalla, Rome 0000, Diady

Iren e Chivvanschara i, oo, Johames Keirera dnoe.ong, Seve, B oz @ arp

Abstract

This report ouilines a proposed metadain fmmework for resource discovery ol agricultural rescunces, and in
prarticwlar b desenbe information resources in sgncoliural seiences. The awverall wark is the resull ol a
collalsorative el betvem a mumber o pafnens i e agasalieml comemuniy and the Workd Agrscaliaml
Enforistion Cente o FACL The endeayows is fommslly nefenmed 1o s the “Apriculiuml Metndata Standards
Initimtinve., (A Seandnrd). 11 s hosed opon the elemenes and qualifiers propesed by the Dublin Core vstndnin
Enitimive { DM

keywords: Metadaa, Interoperability. Stancnrds, Thahlm Core, Agricubum| Infismation

1.0 Introduction

Resoaree description has emenged as o challenge bt mmpedes resource discovery even though network
lechialogies kave bowiered olber challenges mcluding geopraphical barriers, Thas 8 becime mesource distovery
ynries depending on ihe stnacture, wpe and contend of resouree and winh the imerssis of the information keepems
Further, comples needs of users reguire domain specific infemation systers 1o be quensd m parallel o enahle
nccess o distribaied infoemonion archives, 'With the cumend ennbling technodogy, the more complex nesds of
users nowadays can be met: querving more thon one domain-specific imformatson svstem in perllel while
imlormstion manigers seek o Bave 8 svsbemn il omables socess w0 soprtily managed collections m-house,

Exampde ol initiatives that kave been developed 1o encournge amely dissemimation of scholorly indfoeemalion s
ihe (rpem Archive Indtimtive (0AL

T meel such demands, there as o need for o lomework thot would allow infaomation secess epaniless of the
ahve-nemianed borriers. The Dwblin cors inidative 1 & potential canmple of such o fomor becouss of s
chamacieristics that disvinguish it as 3 prinse candidnie for resource deseripticon and primary resouree dscovery,

The Open Archives Inniative (0AT develops and promoies imeropembaly ssandords that aim 1o focilitaee the
ellicient disseminstion of coment. The (MAL approach of interepembility altempds 1o combane the best of library
mni Iedemel techmiques into o new maded of socessing rescances. I kas adopied o bow-bamier mieropembifity
solution known @ metaders hervesting, which allows conlent providers 1o expose their meinidnta via an open
inderfioe. The open inferfnce prescmibes o Dngualificd Dwhitn Core Mefrdate ser.

The repoet (s proides he overall contexn for the metndata Gamework; why the sandard is

needed; low the work wos done, and then offers thoughis om ike way forsard from here. Section 4 providss the
elemesis mmil qunlifiers of the propossd stanidard presented in a hiemrehical smescture, The hiemrchicnl sonscture
offers o flexibde frmmework o implement the proposed sesndord s difTerent levels of gronularite, depending oo
the how rich esch metadatn source is. 1o fis simplest fonm, metadatn can even be supplied ot the most genaml
level of 13 core fields. A more deiniled descripdion of all ike elemenis and the qualifiers, iscluding information
on  defimitions, wules, amd data typing s presented in 2 paper at  the wehsite
hidp o fearpignsMMessme Ak e Mdea R ElementE inal.dus.

20 Ohjectives
The averall abgerive of the: ngricubimml metadacs frmework i 10 dedios o low-barner ond ticher meroperabiliny
layers using emerging sandards dhai amm ie [acalinie the efficsent disreminsiion of sgriceluml cosien, The

metnidnia == consists of core elements ond gonlafiers thot ore genenic o the description of sl ogricaliural
inifrmmaiicm resources.
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The specific gonls are to:
To meiinie the dscovery of agnoaleml ndommmtion resources;
Taa asazl the managerment ol resources by the awners]
Tovemabile imteraperability betwoon dilTeronl metmdotn stroctures through & simple comimon [ormm;
T devebap o metadacs [mmework that is complaani wilh oher stasdards such a5 MARC, 1380 and new
erverging ones Hke Dubdin Con,
5 Toencode the metadsin framework using new io0ls such as Resource Descriptian Frameswork (ROF) and
the Fxiensible Markup Lenguage (XML This m ium will grenily Sacilinate ihe exchange ol informstion by
*  Providing am wemll memndam fmmeswork Gor beiter ssarch capahilliviss om the imemel
= (Hierng a mechanism fiw mizropernhility between applicnisns ard
= Sypplymg o potential means for automated processing of web resources

e b pd =

A0 Sitratepy and Methodology Adopied

With respeet 1o the stmtegy ond msthedodogy sdopiled to fomualite the metadats ramework, specific netions

l-'-'-me rakoem v
Develop n concepiz] map of the different types of information ressiaces wsed in pgriculiurs

= Fvalunie starcdnnds ond common resouce descrpison prucices cumently used inthe ngricudiuml domain,

=  Insially fncus an the descriprion of informmtieon (hiblsagraphac) resources.

*  [dentify the pool of elensems and qualifiers that apply to project inloomaison resaurces, incanformance with
the guidelines of ke Dablm Core Metadat Inilstive.

* Dhevelop a spevilic applcason prafile G descoption of resouances.

= Dhraitsent @ lall element descrsplivn for these resources iisting e set of andbules recomimendod by the
[l e Metadata Instiarive,

A oresule of sdepting this simeegy ond methodolsgy in oo participotory mannes with sl parimers ol the
Agricubiuml Meladsin Stondards Inatintive, o list of 12 elemenis for agricubiural respuress descnption wis

prapesed.

40 Presentation of o metadoia sef for the deseription of agricultural
information ressurces

This secton presents the proposad elements s & hicesrchicsl stnactore, Preferesge s gaven 1o notajon,
voephulanes amd venrs that mre curvenily wsad in deseribemg agricuhurml resoniess. Full descriprion of ihese
elements can be viswad

1 chinm

1. The elemeni Cremior has been revised 1o represent 2l the ageni elements nemely, Cresder, Comtribrior ard
Publisher

20 S antibies of elomenis that hive been im the past considered necessary in resource description are pol
i luded i this deseriplion of & specific pesouses beciase his mforralion 18 currently sl comsldered as
peamary mformaon thin i impoment (e discovery of a pamicolar resoarce, However o inelude this
mtanmatian which & also imponam for resource discovery ol a segomdsry level, dnrboriy [fes shall be
created and linked 1o the metadaes. Elemem thst will have Auhonity Diles melude: duslor, Researeiher,
Corparme duor, Pabdisber ond Tppe, qualifiers Fvear (Conderences, Workshops, Meetings)

The hierarchical potmion presents the different levels of descripion, whach is noted by the use of different
formais amd oolours as midscated in the legend in the fopimole.

L Froopased core ebements and the qualifiers for agricoBural ressimes lﬂ:ripl.i-ui'
Ligrad

IR D Elermetne & Progoesed olemsssie 0 850 | rnod retroe

Lngerbned Crualiliers for agmicuburl pessunoe descripiion

Tt Serb-ukrments ar sttnbeies of S qualifies

s AT aph=glamaom

Recienreendimd D jpusfifiers are muted wiia profis (TH ] whils the sew qualefiers are neted with |new)
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I Core glemoni: Creator (new |
Caslifiers. for Ascicailinel B

(0 Carparate il
Hairw

(0303 Perwomnl mithar
Mo

{037 Puhlisher
Mo

(D) Edslor
M

(DR Ciompmler
M

LoCore dlement: Highis
Chealifiers for Agriculizml Resonroes

(D) Sdgement
inew I Terms of use
inew | Paienl

1 Core element: Title
Chalifiers fie Agricyliural Resonros

(070 Mlaim tinle
(new ) Tile sapplemen
(O Adverpative iwmile

i Core elemeni: Helntion
Ounbifices fior Amiciliaal B

(D) 15 Part OF
et aaf moncgraph (AM)
iLinague jckemtifhar of relaed record. 1T URD should e PURL)
[ert vaf mnographic series (AMS)
i Uinaque idemii ber of related record. IFUTRE shauld he PLIRL)
ot o series (AN )
(Unaque idemifier of related record. 1 URE shauld be PLIRL )
(OC) Has Pari {amalytscaly
| Uindquee ickenti feer of mlated record. 1T URE shoold be FLIRL)
(DCh Ed#tion
Werswm (H Monograph,
(Lsque et lier ol alher version)
URI
iLIndque idemti lier i LUR] should be PURL)
(D) Beferences
Relnied Reconds
iUinaque idemtiffers of relsted recoad. IF VR ghould be PLIRL)
Reloted Langunge Versions
iLnsque idemtifiers of related language versions

£ Core dlomvoni: Subjoeci
Duslifiers for Agniculiviral Resounies

() Suabject Classifiestion
AGRIS Subject Calepories
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CARI Codes
LCEH
DR
LoC
LIE
(D) Thesaurus
CAB] Thesmirus
AGROVO Thesmms
MNAL Thesaurus
ASFA Thesnons
Imew] Local Terms

i, Care element: Covernge

Lhinlifiers for Aprsculivrml Besoinees
1DC Thesnurs
AGROYO Thesauns
OTH
1D Coamiry codes

1500 3166 country codes

7. Care ebemink; nﬂtﬂﬂlﬂﬂ
a T H i

1DCH Ahstract
(O Table of contenis
new | Motes
inew] Holdings
Lecatim
Aulichress
Chiline
URI{PFURL}

4, Care chement; Dale
lifiers fmr Agrculioml Besources

| Dy Publication date
(DY Diate of Creatson
| D) Dhade aof Madidfication

3, Care chemient; [dmiificor
Chialifiers o Aprseylivenl Besmiiges

LRI

15HM

155y

Repar mo.
Apoesaion no
Calll s,
Paten| e,
Jod s

1k Core Elemeni: Language
Chinlafiers for Agniculiveml Resoairces

(DY Lamgunge oo gexl
IS0 639 lnnpuage codes
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1. Core ebement: Tvpe
Dualifie for Amiadianl B

| DO} Codleciion
Monigraphs
Semals
Mlanographic serinls
Wb Pages
Analvticals

inew i Dowiumen class
Puablication
Mo convendional

inew Litemary mihicalar
Cirey Lierature
Legislaman
Standanl
Bibiiography
Sqmmary
Santistical dain
Dlirectiory
Thesas

(DU Even
Comference
Training course
Winrkshaps
SeamirEiss
Comesaiions

LY Imnges
Fhaotagrogh
Film
Piciure
Map
Slide
Micrahiche
Widew Casaeties

{0 Soasndl
A cosssties
Chigital Aydia

i) Imeraciive Resources
C-RO
Weh Forms

| D Software

(DT} Datase

| D Tt

12, Caore ebement: Formal
iinli 0 il

100 Medivm

Internet Media Type, (18T}
Applicatsan
Audio
by
Texl
Viddeo

Prinl

Electromic madin
UK
Diskete
T
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IDC) Extend
Collatiem
Pagiration
Dharation

13 Core elenmeni: Targel Andienee inew)

ifiers for npniculiuml Tees

Palicy makers
Flaneers
Reseaschers
Remearch Instvutions
Edkocanivmal st
Shadenis
Inforenmicn imermediaries
Mbedin
e
The mew praposed core element, Target aufience will he funber desebaped 10 hove o staedardised lis. h
is curremily under review.

iL. Jull element descripling

Thas prart dhelines ench elemsem nsing a se8 of 10 atiribwies recommendal by DM that comtarme 1o the ISOVUEC
TETTG (IS0 1074 stamddnacle Tor descrihing elements, There are D aiiribuies of which eighi aimribuses wers gsed
for esch glement. These are Namwe, Labed, Defiviclon, Compenes, Langaape, Daartyme nnd abifposiom The
ither 2 namety, Fersbon ard Begplvrasion Autherity are applicd globally,

The fllowing example show baw ench of the elsmenis nnd sob=elements wos descnbed.

Exarmple: Elemsent Tidle

[ nme Title

Lahel Title

Dielinaticn A name given i the resource. Typacally. a title will be o name by which the
- resource is formally kniwm

Diaiatvpe Alphamumenic iext

Maximmim (ccumence Mot Repeninhle
| Languape iyt

CHeligation Oiponal

e

Full description of all elaments is presented ot
[t ey B i e Magnesnes Archive e Dl ElememtFinal. do

=1 Conclusion and Future developments

A fmplementation aspects compared to generic Dublin Core

Suppestions and comemenls were received from all partners of the Apricubturn] Metsdoin Stmidands Iniastive, as

il & Croam Stunrl Webel, Executive Director of the Dublin Core Metadalo Enftiatsve. These led 1o the

Eollow g implementarion dicisions wath nespect 1o the genede specilication af Dubdin Cone:

= Mergsl ihe [0 slsments Creanre, Conprtbinne ard Prbifinkers 10.one mam elemsm enlled Cramaor

- [avapped the elenemt Somree, hut elebormed the Slement Aetaren 1o mchides mformation abaul the sodince;

= Propased a new eferneni enlled TARGET AUDIENCE:

*  Proposed new gualifiers and atinbotes that are vital i the description and discovery of information in the
aggmiculbaral domain

#*  Propased creation of Artheriy files foc elemesds ond gualifiers thml have secondary mfonmation that is nal
included im the metsdsta descripion of o resource but is refevamt for resource discovery.
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The priposes] metadse el (or describing nlommstion meseurces moihe domsiem of agneuliune comtan 13
clements, nnmely, Creafor, Tide, Siphts, Mennifer, Mol Llesrripaton Sealviver, Cmveninze, Dare, T,
Formia, Tameer Awdivnee

8. Furure developments

Az mentioned earfier, \kis paper anly represemis the [rst step in ke development of toals o add resource
discovery in the ngriculiuml domam. The imitintive will be posted and advertised im agricultuml forums so ns o
impact the torgeled sulience. Work 5 shll m progress and the logical [rimewarks tha hove been developed are
in the process of beme converted imto technical fromewarks.  The proposal wmall also be presenied so he
mnletgovermmenial process al FAD [or posible andorsement by member Sounnes,

Somne of the immediaes bt developmegs ane as folkowe

*  To emcoide oand publish the Application Prafile both as an XML Dacument Type Definidion ns well as an
RDF Schems;

*  To initinsle a pilot project beiween FAQ amd 0 pumber of imponong and successful apnculiuml galeway
services. The praject nims (o provide o sngle access point with mubii-host seasching u=sing the Apriculiural
Application Profile as the standard Gor linkmg common metadatn acrss the different galewiny semvioes:

= To develop soflware tools in suppont of the propesed standanl {e.g. T imperl, export. validation, peery
puspsTaEs, el b

* Toerepsier the metadaa (e ork s spaclic appleanon pralile wah ashootsoee meadai egsides

o Todevelop guidetnes for the appdicaion prodile 1o assisn Emplesmenters and users,

= T monsitorn the impact of the praposed metmlata applicaton profibs for pgnesilturn| resowrces, making any
changes or enhancemenis bassd on the resubis of the impact study, and undevinking ouireach work io
promate and fcilitate the retional and widesprend use of metadata.

6.0 Benefits of ihe application profile to FAD and the agriculivral community

Farmal For describing aml iaintaiming FAC in-house datalnses

A crusawalk ol the Dablin Core, AGRES (ltermational Information System bar ihe Agricaliural Seamces and
Techemlegy i, CARS (Curres Agrsuliimal Ressarch Wfonmation Sysiern) amd other documen reposilanes al
FaACk was developed, The crosswalk cossists of the propaosed core elemenits as coninirer clemems, while the suh-
elemients that quslify & specific core slement mre bayered under the Bierarchy. This mapping pives homogensity
80 the differend npphication profile under one set of defined core elemenis. Thas provides a working example of
baw a low level fmmai, enables imeroperability betwesn difTeremt mformation systems o alkvs resparces
disowvery.

Eucmal for Data haovesting of nericaMacal infermalion couarss
The unigaalified Dablm core based speaficsion indis generic form suppaons apen exchimge ol mformation
mikinlives susch the Cpsem Archives miatave (OAT

AGRIS "|.‘|IJ||:I I-In:l Server & n IEH‘CI:I. Hﬂlh!' |J1|:|I I:Iu.'ll.l.'h |1.:mLL-.I !.en.r:hln.g BCEORS ﬂ:l.n'hul.e-l dmnhnses that nre
beterogensaus and have different data structare and metadasta indonmation. .

The seasrch emgine is beimg developed in corpomtion with ZADI{ Zentralstelle fur Agrardokumentation) m
Grermany. || xearches distributed hibliographical datshases pivieg o one-stap secess (o them without ke need of
centmbismp datn. The proposed applicotion prodile gives common metadata elemenis that homogenase seanch sel
masalis.

Formal For pesomrees discovery thienigh sgricultnml selsject gateways and informatien providers

Subrect paiewnys are online servicss and sites thai provide sesschalde amd rowssable caesloguss of Inerne
based rewauress, Subgser grieways will tvpically e on o retassd sei ol acadernic subject nreas. They geremiily
corsist of darahases of detiled meindnin or cainleguesd records.

Home Exnmples of agricolvam] suhject gniessoys such i MOV AGATE, BROME, AGRIGATE, AGNIK have ihe
following benefis:

*  Parincepstion ima glofal nebwork 1o bring agnicultamad md reladed infonmation (o the Weh

* (0Ter users the eppariumity W mlerad and nesourse shire stk other national smd miemmicnnl
agraciilnaral insisuisns

= OiTer oppoanusity 10 provide valie-pdded peroces i cossimuencies
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The proposed metndaln frameworks ofTer o uniform fomal the could be wed 05 0 mens of imeropeabiBiy
hetween these gmewnys, The famewark oflers opportanity (o bedh b level apd detailed description acconbmg
fix e nsers moeds, The different levels of deserption indicarsd o the meetsdin amework express these,
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http://arc.cs.odu.edu
http://kepler.cs.odu.edu

Old Dominion University

OAl Experiences with Arc and
Kepler

N

Outline

N

@®Arc

®Kepler

#Technical Report Interchange (NASA,

Los Alamos, AFRL) — Based on Arc
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N
J

ARC

Arc Overview

N

#Arc is a federated search service based
on the OAI protocol.

#By August 2001, it harvested over 1M
metadata records from 38 data
providers from various domains.

#Implemented experimental OAI layer
over arc, supports hierarchical
harvesting.

100




History

N

#Q0pen Archive Initiative

= http://www.openarchives.org
#Universal Preprint Service.

m http://ups.cs.odu.edu/.

= Initial demonstration vehicle for OAL.

m Based on NCSTRL+ which is an extension
of NCSTRL.

#Search engine developed at ODU

Architecture (1/3)

N

# Harvester.
= Data normalization.
= Historical harvest.
= Fresh harvest.

& Search engine.
= Based on Servlet/fulltext search capacity of
database.
# OAI layer over arc.

s Disseminate metadata harvested from other data
providers.

s Describe the archives from which arc harvested.
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Architecture (2/3)

Tser Interfars

¥ ¥ T
Chiery  Remlts
+ ¥

il

DA Layer

Harvester
Search Engine Data Scheduler
[Servlet) Hunna]izer History | Daly
Harwest | Harwest
Data ata
Provider || Prowder
Architecture (3/3)
Computer Science fomsed
Service Provider
.T
F F 1
Axo
1
ardiv NDLTD Cither Data Provider
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Search Service (1/2)

N

& Simple search.
s Search freetext across archive and metadata
fields.
# Advanced search.

m Search across archives, or in specific archive and
its subset.
m Search free text in author/title/abstract fields.

= Filter search/browse by
archive/set/subject/type/language/datestamp/disc
overy date.

Search Service (2/2)

N

#Result sorting.
= By datestamp,archive,relevant ranking.

#Result display.
m Result list — NCSTRL+ like interface.

= Display single document in detail.
+ Lightweight bucket.
+ Link to data source.
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Screencam- Advanced Search
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Interactive Search (1/3)

N

#Problem

» Lack of Controlled Vocabulary and Unified
Search Interface

# Solution

m User-Centric Approach-In this approach,
users have a series of interactions with the
federation service to communicate their
gueries based on their personal model of
organization of information

“Interactive Search (2/3)

T

-

Iredex

Hanad [ erersior for '":;;“
Wetackla | Lnanol Ky cortents

Limey et o ickeriiy sl free colledons fo be Il pf ik F i 5

@mﬂwuhwmmm /,TD/

Lbser ol seanch based onihe laliad
ophaore

Sanrch Engire

Lisar e
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Interactlve Search (3/3)

/\

W hAer e tively '1-|-| l Sulsjedt - MCrossll Inlberneet Emploner

i Cross Archive Searching Service m

To wieww subject categones availabbe in different archives of your interest,
antar & subject kayword thal matches to e desired subject cabagory

Swbject Categong | computer Hit EMTER after typing the keysord

Maiched Subject Categorias:
|HOTE: Fiesss selscl ora o mcrs Tub]soct cafegorian.
Tha o mpd 5y 1oronisk Tor 5 pubjsct cmlagory Lo “mncbeoes | jeub sck® . |

HLIEslin|] compular suppofad dalabass |
HLIBedin|l computer systems
=] Computar Wision snd Patem Recogrtion

al=iu]| Hurman-Comgiies Inanscion =
aen| Logic in Comgular Sciencs
FISDIL-DEWY-CLU|| computer =

W ek P I

Cross Language Search

N
Y

= the focus is more on how to integrate an
existing cross-language technique based
on query translation into Arc to support
search across English and German
collections.

= We maintain the harvested metadata from
English collections and German
collections. However, we provide a unified
interface to search across collections in
both languages
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Lessons Learned (1/2)

N

#Quality of data providers

= The expense of maintaining a quality
federation service is highly dependant on
guality of data providers.

#Controlled vocabulary

= Using unified controlled vocabulary, or at
least defining mapping relationship, is
important in a cross archive service.

Lessons Learned (2/2)

N

& XML syntax and character encoding
= A single error could influence large set of data.
= The character encoding error occurs frequently in
most data providers.
# Harvest schedule

= We use historical harvest + daily based
incremental harvest.

s The trade-off between data freshness and harvest
efficiency.
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Kepler Framework
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Kepler Overview

N

#OAIl Data/Service Provider for the
Individual.”

#The Kepler archivelet is available
for Windows, Linux, and Unix
Operating Systems. More
information and download at
http://kepler.cs.odu.edu/.

Kepler Framework

N

NIRRT
(
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Kepler Framework and P2P
~model

—

P
\J
| Uner |
—
A, Durry
. L] - a .
|. An | [ Eervire | | Bervice |
| . Provider Provride
] 1. Dasa providor loswss ]
A, Mwiplain Haryesi k. %
| Rrgmirsanm Server
5 Follisxt Dt Frich i [derlieer | Address | Admive
iahle [derafier | Addysss Artive
1 v | EegiserTarify
Sl C enstmirend Flitp
Berwer ) J !
AL Layet | archiveles | | arrhureles |
[ Filwhaard Ferzanal v ! :
1 Repasitary Fdurar
A hiveen

111




Archivelet Registration Process

N

Archovelet Eegstration Server

1. Eepstration N
2 Moty Live

L

1
3 Eeep Active

|
4 Motify Shutdown

Kepler Process
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Document with cached version
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Issues

N

# Acceptability of the individual focus
framework

# Accessibility of archivelets all the time

& Registration Service: It's important for Kepler,
and OAIl community also needs it with the
increment of number of OAIl DPs

# What's the potential benefit of Kepler Model
comparing with web-based publication?
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Technical Report Interchange
(TRI)

In Cooperation With NASA Langley Research Center (LaRC),

Los Alamos National Laboratory (LANL), and the Air Force Research
Laboratory (AFRL)

AR\
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TRI Objective

N
Y

LaRC LANL AFRL
Native Library Native Library Native Library
OAI Compliant OAI Compliant OAIl Compliant

Repository Repository Repository

TRI Project NASA/Air Force/DOE R&D by ODU

User User User
l User searches native l

library for information.
Retrieves data from other Los Alamos
ibrary systems.

Translation Translator pulls

process occurs Mela-fata. from

native system and

between converts it to be

native db and OAI compliant

meta-data Translator enables

f repository meta-data
repository to be searchable by

native system in the
native format.
Repository of
meta-data from
” > Phillips and < >
other OAI
compliant
repositories

Harvesting process Harvester pulls/pushes meta-data from repositories to share

data. CASI information is harvested and input into the Los
gcey I’.S be.tween Alamos repository so that user can access CASI data through
repositories the Los Alamos system.

By JoAnne Rocker, NASA Langley Research Center
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A Typical TRI Module -- Phase |

Native Library

¥ N

Outcome Income
Directory Directory

" A

< Translation )

"4 7

OAI Compliant Repository

4 —— DD,
J 1

To Other DL From Other DL

LANL

*XML based repository with OAI layer

*Tool to populate the repository from
other OAI compliant archives

*Tools to integrate the XML repository
with the native library

A typical workflow- CASI shares documents created by LANL

LANL
native
Document

LANL

Metadata

(XML)

»| Automatic
Conversion

XSL
Style
Sheet

| XSLT Processor I

p-

LANL MySQL d

itabase

OAI Layer
(apache+tomcat)

LI L LS LI LR DD LT )

OAl Harvester

CASI compatible

CASI native file format XML Parser for Java
cas|| = ol e o
Interrace

d

XSL
Style
Sheet

-
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Finished work

N

#0AIl Harvester

#0AIl layer over MySQL/Oracle database
#Native Harvester

#Translation Module for LANL

#Scheduler which coordinates all local
management work and keeps log file.

TRI- In Progress Work

N

# Translation module for CASI and AFRL
# Subject Mapping

#Explore the possibility of definition of
GTRM (Government Technical Report
Metadata) XML Schema.

= To exploit the rich metadata schema
beyond Dublin Core
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LANL Native metadata format
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LANL Report in OAI-DC format
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CASI Mapping table

(available from oai.larc.nasa.gov)
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TRI Future Directions

N

#Integration of Other Native Libraries

#|ntegration of search service --
Federation local libraries (Arc)

#Publishing tools for TRI repository

#Extend OAI

= Channel based subscription for auto
synchronization

N

Demo
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Conclusion

OAI is making feasible to build higher level
services that federates metadata from
heterogeneous resources and provide a
unified interface for users to access these
resources.

124



Open Archive Forum

European Support for Open Archives

Susanne Dobratz
Humboldt-University Berlin
Computing Centre
dobratz@rz.hu-berlin.de

ECDL2001, 08.09.2001

(c) Susanne Dobratz, Humboldt-University 1

Open Archive Forum

Contents

e Project Background

e Project Objectives

e Practical Details

ECDL2001, 08.09.2001 (c) Susanne Dobratz, Humboldt-University 2
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Open Archive Forum

Partners

e European Union Information Society
Technologies (IST) programme
accompanying measure

e Project start October, 1st, 2001 (2 years)

e Partners:
—UKOLN, University of Bath
—IEI-CNR, Pisa

—Humboldt-University, Berlin

ECDL2001, 08.09.2001 (c) Susanne Dobratz, Humboldt-University 3

Open Archive Forum

OAIl and OAForum

e OAIls main objective:
(according to Carl Lagoze)
—develop a protocol + promotion of that

 final version expected in April 2002

» Workshops in April/May 2001 in Washington
and Europe (Pisa)

e currently provides a registration service for
OAIl data providers and service providers

ECDL2001, 08.09.2001

(c) Susanne Dobratz, Humboldt-University 4

126



Open Archive Forum

Background

e UKOLN

e various projects contexts of metadata and
interoperability, cross searching

e Renardus, Schemas, DESIRE

 CNR
 CYCLADES project, DELOS
= develop services on top of OAI specification

e Humboldt-University
e Dissertationen Online
« DINI Workshops

ECDL2001, 08.09.2001 (c) Susanne Dobratz, Humboldt-University 5

Open Archive Forum

Objectives

e building and supporting communities
e support projects, national initiatives
e encourage them to sharing experiences
= sharing sharing software, tools, metadata
standards
» facilitate a critical evaluation of the
potential of OAI

—validating European experiences with
OAI specification

ECDL2001, 08.09.2001 (c) Susanne Dobratz, Humboldt-University 6
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Open Archive Forum

Objectives

e interoperability
— OAl vision: deploy a technology giving
» a low cost
* low entry barrier to interoperability
= scalability of distributed searching

e metadata schemas

— OAlI allows additional parallel use of
metadata schemas

—explore further possibilities

ECDL2001, 08.09.2001 (c) Susanne Dobratz, Humboldt-University 7

Open Archive Forum

Objectives

e Variety of content and business models
— potential for new services
—exploit commercial opportunities
—leads to more consequences

—help European stakeholders to form a
coherent framework for future policy
decisions

— provide access to a broad range of digital
resources (e.qg. digitized materials)

ECDL2001, 08.09.2001

(c) Susanne Dobratz, Humboldt-University 8
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Open Archive Forum

Interest of European Union

e Release value of the invisible web
e Low cost interoperability

e Influence developments, ensure European
perspective

 Advantages of clustering projects
— collaboration
—exchange of information

ECDL2001, 08.09.2001 (c) Susanne Dobratz, Humboldt-University 9

Open Archive Forum

Partners

e Who will be involved? » As service provider:

— Cultural heritage — E-print services
institutions — Aggretors

— Research — Value adding
organisations services

— Public library sector
— Community services < As data provider:
— Commercial sector — Establish metadata
— Education sector repositories
— New data providers

ECDL2001, 08.09.2001 (c) Susanne Dobratz, Humboldt-University 10
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Open Archive Forum

Explore Content Models, Business Models

e Cooperation of data providers to form a
network of service providers

—used metadata schematas

—undefined pieces in protocol (about-
container, set definitions)

e Data providers will be service providers

ECDL2001, 08.09.2001 (c) Susanne Dobratz, Humboldt-University 11

Open Archive Forum

Explore Content Models, Business Models

e Metadata provided ,free” to service
providers

—services not free
e Provision of value-added services
—document delivery
—services for targeted audiences
e Investigations:
— Qutcome: expert reviews of key issues

ECDL2001, 08.09.2001

(c) Susanne Dobratz, Humboldt-University 12
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Open Archive Forum

Evaluate OAI protocol

e Compare with existing technologies
—2Z39.50, Harvest

e Dublin Core used
— Qualifier needed?

— Further community specific
standardisation needed?

 What type of organisations could best
exploit Open Archives

e Which are the benefits to the users?

ECDL2001, 08.09.2001 (c) Susanne Dobratz, Humboldt-University 13

Open Archive Forum

Encourage broad usage

 Workshops

—series of four

—informed by domain specific reports
e OAIl EU Information Source

— Inventory of software tools

— Interoperability issue register

— Current implementation database

e additional information / valuations /
Comments

ECDL2001, 08.09.2001 (c) Susanne Dobratz, Humboldt-University 14
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Open Archive Forum

Please register interest!

e Preliminary Website:
— http://edoc.hu-berlin.de/oaf
e Contact:

— Rachel Heery, Leona Carpenter
r.heery@ ukoln.ac.uk,
|.carpenter@ukoln.ac.uk

— Donatella Castelli
castelli@iei.pi.cnr.it

— Susanne Dobratz:
ECDL2001, 08.08.2001 dobratz@rz.hu-berlin.de

(c) Susanne Dobratz, boldt-University
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European Conference on Digital Libraries (ECDL)
Darmstadt, 8 September 2001

Closing Remarks

Workshop Results

Conflict between Heterogeous and “Homoginized”
Metadata to Achieve Semantic Precision &

Uniform, Valid Metadata (Field content, Format,
Controlled Vocabularies, Community Standards ...)

Metadata extraction from existing “trusted” meta-
data holdings (with augmentation, editing ...) vs. /
combined with Author-produced Metadata

Unified Search Interface vs. User-Customized ...
User-Centric- / User-Driven-Approach

Analysis of Use and Submission-Publication Rela-
tionships, as well as of citation / references of OAl
repository documents
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Workshop Results (2)

Cross-language Searching / Multilinguality

Multi-language Metadata / User-assisted Dynamic
Translation

Hurdles in Cross-Archive Harvesting due to
Community demands on additional Metadata

Archivelet Registration / Creating a small-scale OAl
Server

Political Issues — Institutional Archival Servers,
Convincing the Stakeholders While Assuring
Scholarly Prestige & Evaluation Basis

Ways and Means to Join the European OA-Forum

What We Didn’t Talk
About

(Or only a Little!)

Implementation Assistance

Metadata harvesting for Multimedia (non-
document) items
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Proceedings and Action
Points

Proceedings prepared with Kepler
Presenters submit their presentations!
Implementers register their repository!

Take comments, suggestions and
unanswered questions to OAl-Tech (Zubair,
Mike), DC-CITE (Diann)

Notification when Proceedings complete
Feedback and later comments on Workshop

Prof. Mohammad Zubair

zubair@cs.cdu.edu

Dr. Diann Rusch-Feja

ruschfeja@mpib-berlin.mpg.de
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