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Abstract

The Open Archives Initiative Protocol for Metadata Harvesting

(OAI-PMH) isa collaborative effort that provides an application-
independent interoperability framework based on metadata
harvesting. Though the OAI-PMH isavery recent developmentitis
being regarded as an important step towar dsinfor mation discovery
inthedigital library arena. Thispaper looksinto theissuesleading

to itsdevelopment aswell as gives an inside view of the proposed
model.
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1 INTRODUCTION
The OAI-PMH is a means of making machine-readable metadata widely available for use. The

Open Archives Initiative was originaly proposed to enhance access to eprint/pre-print archives.
Gradudly, however, the scope of the initiative has broadened to cover any kind of digital content
including images and videos. It is available to dl regardless of economic mechanism surrounding
the content.

2. HISTORY OF OAI

The origin of OAI can be traced back to the efforts to increase interoperability among the e
print/pre-print servers that hosted scientific and technical papers (Breeding, 2002). A number of
factors led to the development of the pre-print archives most important of which was the risng

cost of journds. Scholars and researchers would deposit their articles and papers into these
sarvers, which dlow for the dissemination of information among the scholarly community much

more rapidly than through traditiond print journas.

The number of eprint/pre-print repositories was growing steadily in the nineties.  This growth
crested an information overload and some other problems, which can be summarized as.
The end-users/scholars may not be able to know the existence of arepository.
Overlapping of coverage in terms of subjects
Multi-disciplinary nature of subjects needed the documents to be kept a a number of
repositories.
Discipline-specific and ingtitution-specific archives created duplication efforts.
The end-userg/scholars had to search individud repositories to get documents of his
interest.
Also, it was undesirable to require scholars to deposit their work in multiple repositories.

Need was fdt to build a framework to bring about a kind of integration of these e-print/pre-print
archives to solve these problems. A meding was convened in late 1999 at Santa Fe, New Mexico

to address problems of the e-print world. The mgor work was to define an interface to permit e
print servers to expose their metadata for the papers it held, so that search services or other

dmilar repositories could then harvest its metadata. These archives would then act as afederation
of repositories by giving a single search platform for multiple collections.

After the meeting, the agreed principles were launched in January 2000 as the Open Archives
Initiative specification by Herbert Van de Sompd, Rick Luce, and Paul Gisparg among others.
The Digitd Library Federation, the Codition for Networked Information, and the Nationd
Science Foundation sponsored it.

The OAI Steering Committee was formed in August 2000 to give the drategic direction to the
protocal. The protocol verson 1.1 was launched in July 2001. The Open Archives Initiative
Technica Committee (OAI-TC) was formed to develop and write version 2 of the Open Archives
Initiative Protocol for Metadata Harvesting based on feedback from implementers. The OAI-
PMH versgon 2.0 was eventudly released in June 2002 (http: //www.openar chives.org/OAI/2.0/
openar chivesprotocol .htm).

3. OAI VS Z239.50

There was a debate as to why not use the existing Z39.50 protocol, which is aso used for the
search and transfer of metadata The OAIl's metadata-harvesting approach might |ook
operationally much different to the Z39.50, but both achieve what's often caled "federated



The Open Archives Initiative......... Paper: H

searching.” The federated searches alow users to gather information from multiple related
resources through a single interface.

The basic difference between the two protocols is in the search approach. The Z39.50 dlows
clients to search multiple information servers in a single search interface in real time, whereas the
OAI-PMH allows bulk transfer of metadata from the repostories to the Service Providers

database. Hence the clients do not need search multiple data providers in redl time rather they
search the metadata databese of the Service Provider who collect and aggregate the metadata
from different data providers.

There were many reasons to have a completely new protocol rather than implementing the Z39.50
asit stands. Some of the reasons are:

- Z39.50 is a mature, sophigticated, but unfortunately very complex protocal. It can be used
as atool to build federated search systems; in such a system, a client sends a search in
pardld to a number of information servers that comprise the federation, and then gathers
the reaults, diminates or clusters duplicates, sorts the resulting records and presents them
to the user.

It has been proven that it is very difficult to create high-quality federated search services
across large numbers of autonomous information servers through Z39.50 for severa
reasons.

Retrieval accuracy is a problem: different servers interpret Z39.50 queries differently, in
part due to lack of specificity in the sandard, leading to semantic inconsstencies as a
search is processed at different servers.

There are scaling problems in the management of searches that are run at large numbers
of servers; one hasto worry about servers that are unavailable (and with enough servers,
a least one aways will be unavailable), and performance tends to be constrained by the
performance of the dowest individual server participating in the federation of servers.
Compromising speed of access since the user has to wait for alot of record transfer and
pos-processing before seeing a result, making Z39.50-based federated search
performance sendtive to participating server response time, result sze, and network
bandwidth.

The open archives committee adopted a mode that rejected distributed search in favor of Ssmply
having servers provide metadata in bulk for harvesting services, subject only to some very smple
scoping criteria, such as providing al metadata added or changed since a specified date, or dl
metadata pertaining to papers meeting matching gross subject partitions within an archive
(Lynch, 2001).

Implementing PMH is very smple since one does not need a different port like Z39.50 (which
uses port 210). It works over the HTTP, which any web server listens, and any web browser or
web-downloader talks. It means one can use common Linux programs such as wget or curl to
harvest the metadata from repositories. One does not need a specid toolkit (like Yaz for Z39.50).

According to Lynch (2001) “These two protocols are really meant for different purposes, with
very different design parameters, although they can both be used as building blocks in the
construction of similar services, such asfederated searching. Neither isa substitute for the other
[...] and we should not think about the world becoming partitioned between Z39.50-based
resources and MHP-speaking resources, but rather about bridges and gateways.”
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4. METADATA STANDARDSAND OAI-PMH

For the purpose of interoperability, the OAIl Protocol for Metadata Harvesting specifies
unqudified Dublin Core, encoded in XML, a mandeatory metadata schema as the lowest common
denominator. It is certainly clear that dmost any metadata scheme can be "downgraded” into
unquaified Dublin Core. However, each server is dso free to offer metadata in one or more
other schemas, and a harvester can request that metadata in any format in addition to the
unqudified Dublin Core.

The ListMetadataFormats request will return the metadataPrefix, schema, and optiondly a
metadataNamespace, for ether a particular record or for the whole repository (if no identifier is
specified). In the case of the whole repository, al metadata formats supported by the repository
are returned. It is not implied thet dl records are availablein al formats.

5. THE OAI-PMH FRAMEWORK
There are two classes of participants in the OAI-PMH framework:

- Data Providers. Data Providers, or repositories, administer systems that support the
OAI-PMH as a means for exposing their metadata. Here data means any kind of digital
content, including text, images, sound, and multimedia
Service Providers: Service Providers, or harvesters, use metadata harvested via the
OAI-PMH as a bass for building vaue-added services, such as building subject
gateways, email derts, etc.

Data Provider Data Provider Data Provider Data Provider
(Repository) (Repository) (Repository) (Repository)

Metadata Transfer

Service Provider
> (Harvester)

Metadata Database
Metadata Searching

The OAI-PMH Architecture

The metadata stored in the data providers database is transferred in bulk to the metadata database
of the service providers. The transfer of metadata is done in a series of requests and responses
between the data provider and the service provider/harvester. The OAI-PMH Protocol depends
upon the HTTP-transaction framework for communication between a harvester and a repository.
Requests may be made using ether the HTTP GET or POST methods. All successful replies are
encoded in XML, and dl exception and flow-control replies are indicated by HTTP status codes.
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51 Request Verbs
When a service provider makes a request to the data provider they must use one of the six
requests, aso known as “verbs’, defined by the protocol:
Identify: isused to retrieve information about a repository. It gives submisson policies,
copyright notices, adminigtrator emall, etc.
ListMetadataFormats: is used to retrieve the metadata formats available from a
repogitory.
ListSets: is used to retrieve the set structure in arepogitory. It is particularly useful for
multi-disciplinary and inter-disciplinary repostories to use sets to dlow set-based
sdective harvesting.
Listldentifiers: isused to retrieve the identifiers of records that can be harvested from a
repository. It can be caled the smaller version of the ListRecords request in the sense
that it retrieves only the header of the records instead of the entire record.
ListRecords:. isused to harvest records from arepository.
GetRecord: is used to retrieve an individud record from an item in arepostory.

52. HTTP Request Format

OAI-PMH requests must be submitted using either the HTTP GET or POST methods. POST has
the advantage of imposing no limitations on the length of arguments. Repositories must support
both the GET and POST methods. There is a single baseURL for dl requests. The base URL
specifies the Internet host and port, and optiondly a path, of an HTTP server acting as a
repository.  Repositories expose their base URL as the value of the baseURL eement in the
| dentify response.

In addition to the base URL, dl requests condst of alist of keyword arguments, which take the
form of key=value pairs. Arguments may appear in any order and multiple arguments must be
separated by ampersands[&]. Each OAI-PMH request must have at least one key=value pair that
specifies the OAI-PMH request issued by the harvester. Thefirst key isinvariably the string 'verb'
and the valueis one of the six defined OAI-PMH requests.

5.2.1. TheKeysand their Values
The number and nature of additiond key=value pairs depends upon the aguments for the
individua request.

- identifier — The key identifier identifies a particular record in the repository. Each
identifier is unique to the repository in the sense that it can represent only one record.
Theverb Listldentifiers gives the entire list of identifiers available for harvesting in the
repostory. Theidentifier key isacompulsory argument for the GetRecord request verb.
An identifier has three sections separated by an indicator, which normally is a colon (2).
The three sections are respectively the protocol name (e.g., oai), the repositoryldentifier
(eg., arxiv), and a unique identifier for a document within the repository whose format is
decided by theindividua repository or data provider.
eg., &identifier=0ai:arxiv:hepth/9901001
Here “oa” is the protocol name, “axiv’ is the repositoryldentifier, and “hep
th/9901001” is the unique identifier for the particular document in the repository.
metadataPrefix — The key metadataPrefix indicates the metadata format (like MARC,
Dublin Core, €tc.) in which the record isrequested. The verb ListMetadataFormats gives
the list of metadata formats supported by a repository or data provider.
eg., & metadataPrefix=0al_dc
It means the request is limited to the Dublin Core metadata format.
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resumptionToken — The use of resumptionToken is discussed in the section on flow
contral.
from and until — These two argument keys are used in combination for date-based
harvesting. It will be discussed in the section of selective harvesting.
set — The set argument is used for setbased harvesting and will dso be discussed in the
section on selective harvesting. However, setbased harvesting is not supported by al the
repositories.

For example,

http://arxiv.org/oai 2?ver b= GetRecor d& identifier=oai: ar Xiv.org:cs/0112017& metadataPr efix=0

ai dc

53. Response Format

Once the harvester has sent a requedt, the server returns a series of sets of XML-encoded
metadata elements (i.e, title, authors, etc) as well as identifiers for objects that the metadata
describes in the form of arecord. A record is an XML-encoded byte stream that is returned by a
repository in response to an OAI protocol request for metadata from an item in that repository.
The URL of a metadata schema identifies each metadata format that is included in a record
disseminated by the OAI protocol within the repodtory by a metadata prefix. The metadata
schemais an XML schemathat may be used as atest of conformance of the metadata included in
the record (Shearer, 2002).

Responses to requests are formatted as HT TP responses, with appropriate HTTP header fields.
The Content-Type returned for dl OAI-PMH requests must be text/xml.

5.3.1. XML Response Format
All responses to OAI-PMH requests must be well-formed XML instance documents. Encoding of
the XML must use the UTF-8 representation of Unicode. Character references, rather than entity
references, must be used. Character references alow XML responses to be treated as stand-adone
(cjlocuments that can be manipulated without dependency on entity dedarations externd to the
locument.
The XML data for dl responses to OAI-PMH requests must vaidate againgt the XML Schema
given a http://www.openarchives.org/OAI/2.0/0A1-PMH.xsd. All responses to OAI-PMH
requests should have the following common markup:
1. Thefird tag output is an XML declaration where the version is dways 1.0 and the encoding is
aways UTF-8.
eg. <ml verson="1.0" encoding="UTF-8" 2>
2. The remaining content is enclosed in a root eement with the name OAI-PMH. This element
must have three attributes that define the XML namespaces used in the remainder of the response
and the location of the validating schema:
xmins -- the vaue of which must be the namespace URI of the OAI-PMH
(http://www.openarchives.org/ OAI/2.0/).
xminsxs -- the vaue of which must be the namespace URI for XML schema
(http:/Amww.w3.0rg/ 2001/ X ML Schema-instance).
xsi:schemalocation -- isapair, the firgt part of which is the namespace URI (as defined

by the XML namespace specification ) of the OAI-PMH (httf_)//
openarchives.org/OAI1/2.0/), and the second part is the URL of the XML schema or

vdidation of the response (http://www.openarchives.org/OAI/2.0/0AI -PMH.xsd).

3. For al responses, the firgt two children of the root ement are:
responseDate -- a UTCdatetime indicating the time and date that the response was sent.
This must be expressed in UTC.
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request -- indicating the protocol request that generated this response.  The rules for
generating the request element are asfollows:

0 The content of the request element must always be the baseURL of the protocol
request;

o The only vaid attributes for the request eement are the keys of the key=value
pairs of protocol request. The attribute values must be the corresponding vaues
of those key=value pairs,

0 In cases where the request that generated this response did not result in an error
or exception condition, the atributes and attribute values of the request element
must match the key=value pairs of the protocol request;

0 In cases where the request that generated this response resulted in a badVerb or
badArgument error condition, the repository must return the baseURL of the
protocol request only. Attributes must not be provided in these cases.

4. The third child of the root dement is ether:
an error element that must be used in case of an error or exception condition;

an eement with the same name as the verb of the respective OAI-PMH request.

An example of a successful reply to the GetRecord request is as shown below:
1 <Xml versaon="1.0" encoding="UTF-8" 7>

2 <OAI-PMH xmins=http://www.openarchives.org/OAI/2.0/
xminsxs="http:/AMww.w3.0rg/2001/X ML Schema-instance’
xsi:schemal_ocation="http://www.openarchives.org/OA1/2.0/
http://Mmww.openarchives.org OAI/2.0/OAI-PMH.xsd">

3. <responseDate>2003-02-24T18:03:00Z</responseDate>

<request verb="GetRecord" metadataPrefix="oai_dc"
identifier="oai:arXiv.org:cg0112017">http://arXiv.org/oa 2</request>
4, <GetRecord>

<record> [...] </record>

</GetRecord>

2 </OAl-PMH>

5.3.2. Metadata Record (XML Format)
A record is returned in an XML-encoded byte stream in response to an OAI-PMH request for
metadata from an item. A record is identified unambiguoudy by the combination of the unique

identifier of the item from which the record is available, the metadataPrefix identifying the
metadata format of the record, and the datestamp of the record. The XML -encoding of recordsis
organized into the following parts.

5.3.2.1.Header
The header section of the record contains the unique identifier of the item and properties
necessary for selective harvesting. The header consists of the following parts.
the unique identifier -- the unique identifier of an item in arepogitory;
the datestamp -- the date of creation, modification or deletion of the record for the
purpose of selective harvesting.
zero or more setSpec eements -- the set membership of the item for the purpose of
sdective harvesting.

5.3.2.2.Metadata
The metadata section is a single manifestation of the metadata from an item. The OAI-PMH
supports items with multiple manifestations (formats) of metadata. At a minimum, repositories
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must be able to return records with metadata expressed in the Dublin Core format, without any
qudification. Optiondly, a repostory may aso disseminate other formats of metadata The
specific metadata format of the record to be disseminated is specified by means of an argument --
the metadataPrefix -- in the GetRecord or ListRecords request that produces the record. The
ListMetadataFormats request returns the list of al metadata formats available from a repository,
or for a specific item (which can be specified as an argument to the ListMetadataFormats
request).

Header <record>

<header>
<identifier>oa:arXiv.org:cs/0112017</identifier>
<datestamp>2003-02-05</datestamp>
<setSpec>cs</setSpec>

</header>

Metadata | <metadaia>
<oa_dc.dcxmins.oa_dc="http://www.openarchives.org/OAI/2.0/ca_dc/"
xmins.dc="http://purl .org/dc/d ements/1.1/"
xmins:xsi="http:/Amww.w3.0rg/2001/X ML Schema-ingtance'
xsi:schemal_ocati on="http://www.openarchives.org/OAI/2.0/oa_dc/
http://mww.openarchives.org/OAI/2.0/oa_dc.xsd'>

<dcititle>Using Structurd Metadata to Localize Experience of Digitd
Content</dc:title>

<dc:creator>Dushay, Naomi</dc:.cregtor>

<dc:subject>Digitd Libraries</dc:subject>
<dc:subject>H.3.7</dc:subject>

<dc:description> With the increasing technica sophistication of both
information consumers and providers, [...]

</dc.description>

<dc:description>Comment: 23 pages including 2 gppendices, 8
figures</dc.description>

<dc.date>2001-12-14</dc.date>

<dc:type>text</dc:type>
<dc:identifier>http://arXiv.org/abs/cg0112017</dc:identifier>
</oa_dc.dc>

</metadata>

</record>

The example shown above is an XML -encoding of arecord and its components.
1. The header part with:
- a unique identifier of the item from which the record was disseminated, equad to
oa:aXiv.cs0112017;
the datestamp of the record equal to 2001-12-14;
the setSpec vaue cs indicates that the item from which the record was disseminated
belongs to only one st of the repository;
2. The metadata part. This conssts of a single root tag - in the example thetag oai_dc:dc - with
the nested tags belonging to the corresponding metadata format -- in the example, Dublin Core
elements such as dcititle. Note that the root tag within the metadata part includes a number of
attributes that are common to al XML documents that use namespaces and schema vaidity:
namespace declarations -- the declarations of the namespaces used within the metadata
part, each of which is prefixed with xmins . Namespace declarations within the metadata
part fal into two categories.
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metadata format specific namespace(s) - every metadata part must include one or more
xmins prefixed atributes that define the correspondence between a metadata format
prefix -- eg. dc -- and the namespace URI (as defined by the XML namespace
specification ) of the respective metadata format. Some metadata formats employ tags
from multiple namespaces, requiring multiple xmins prefixed attributes -- in the example,
there are declarations for both oai_dc and dc.

xml schema namespace - every metadata part must include the attribute xminsxs, the
vaue of which must dways be the URI shown in the example, which is the namespace
URI for XML schema.

xsi:schemal.ocation -- the value of which isaURI, URL pair; the firdt is the namespace
URI (as defined by the XML namespace specification ) of the metadata that follows in
this part, and the second is the URL of the XML schema for validation of the metadata
that follows.

6. SELECTIVE HARVESTING
Harvesters can aso limit the metadata to be returned by applying redtrictions based on two
relatively smple criteria
Date-based: Harvesters may use datestamps to harvest only those records that were created,
deleted, or modified within a specified date range. To specify datestamp-based sdlective
harvesting, datestamps are included as vaues of the optiond arguments, from and until, in the
ListRecords and Listldentifiersrequests.
Example:
http://arxiv.org/oai 2verb=L istRecords& from=20021112& untill=20030212& metadataPrefix=oal

dc

Set-based: Harvesters may specify set membership as a criterion for sdective harvesting. To
specify set-based sdective harvesting, a setSpec is included as the vaue of the optiond set
argument to the ListRecords and Listldentifiers requests, thereby specifying selective harvesting
of records from items within the respective set.

Example:

http://rocky.dlib.vt.edu/~ cdlpix/cai-bin/OAl/jcdlpix.pl Averb=ListRecords

& set=200105dle& metadataPrefix=0adc

7. FLOW CONTROL AND THE RESUMPTIONTOKEN

One of the concerns with the PMH modd involves how a service provider can obtain large
numbers of metadata records from a data provider without overburdening the system. The way
that metadata records are transferred remains under the control of the data provider.

Flow control is supported with the HTTP retry-after status code 503. This alows a server (data-
provider) to tell the harvesting agent (service-provider) to try the request again after some
interva. It is left entirdly up to the server implementer to determine the conditions under which
such a response will be given. The server could base the response on current machine load or
limit the frequency at which requests will be srviced from any given IP address. The retry-after
response may aso be used to handle temporary outages without Smply taking the server off-line,
In an environment where one of a set of servers may handle a request, the server may
dynamicaly redirect arequest using the HTTP 302 response.

The PMH takes into consideration that the data provider will have preferences regarding when it
will want to respond to harvester and how many records it will ddiver in a given time. PMH
includes a control mechanism caled a Resumption Token. At any time, a data provider’s server
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can return an incomplete set or records in response to a request, issuing a resumptionToken. To
retrieve the next portion of the complete list the next request must use the vaue of that
resumptionToken eement as the vaue of the resumptionToken argument of the request.
Optiondly, this token may be vaid for a certain period of time only mentioned as expirationDate.

7.1.  Exception Condition and Error Handling

The OAIMH protocol has very smple exception handling: syntax errors result in HTTP status
code 400 replies, and parameters that are invaid or have vaues that do not match records in the
repository result in empty replies. For example, a ListRecords request for adate range when there
were no changes, or for a metadata format not supported, will result in a reply with header
information but no <record> elements (Shearer, 2002).

8. SOME EXISTING DATA PROVIDERS

As discussed earlier the Data Providers are repositories or archive of adigita content with some
kind of metadata describing the content. The Data Providers expose their metadata, by installing
a piece of software, in such a manner that harvesters can harvest their metadata to build value
added services.

8.1.  ArXiv E-Print Archive

Description: ArXiv is an eprint service in the fields of physics, mathematics, non-linear science
and computer science. The contents of arXiv conform to Cornell University academic standards.
aXiv is owned, operated and funded by Corndl University, a private not-for-profit educationa
indtitution. ArXiv isadso partialy funded by the Nationd Science Foundation.

Homepage: http://arxiv.org/

Base URL : http://arXiv.org/oai2

8.2. E-Printsin Library and Information Science (E-L1S)

Description: E-LIS is an eectronic open access archive for scientific or technical documents,
published or unpublished, in Librarianship, Information Science and Technology, and related
goplication activities. E-LIS is an archive to deposit preprints, postprints and other LIS
publications, finding and downloading documents in eectronic format, offered as a free service to
the internationa LIS community. The god of the ELIS Archive is to promote communication in
the field by the rapid dissemination of papers.

Homepage: http://eprints.rclis.org/

Base URL : http://eprints.rclis.org/perl/oai2

8.3. CogPrints

Description: Cognitive Sciences E-print Archive. An dectronic archive for sdlf-archive papers
in any area of Psychology, neuroscience, and Linguigtics, and many areas of Computer Science
(eg., atificid inteligence, robotics, vison, learning, speech, neura networks), Philosophy (eg.,
mind, language, knowledge, science, logic), Biology (eg. ethology, behaviora ecology,
sociobiology, behaviour genetics, evolutionary theory), Medicine (eg., Psychiary, Neurology,
human genetics, Imaging), Anthropology (eg., primatology, cognitive ethnology, archeology,
paleontology), as well as any other portions of the physica, socid and mathematical sciences that
are pertinent to the study of cognition.

Homepage: http://cogprints.ecs.soton.ac.uk/

Base URL : http://cogprints.ecs.soton.ac.uk/perl/oai 2

8.4. Open Video Project
Description: The Open Video Project is a shared digita video repository and test collection
intended to meet the needs of researchers in awide variety of areas related to digitd video. The
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Open Video collection currently contains video or metadata for 1844 digitized video segments.
(Accessed on February 20, 2003).

Homepage: http://www.openvideo.org/

Base URL: http://www.openvideo.org/oai 2.0/

a The Open ¥ideo Project - Microsoft Internet Explorer it = |ﬁ||i|
J File Edit ‘iew Favoites Tool:  Help |J Links [ ]Mail []Projects 1041 [C]Saiful %ML ”ﬁ

a shared digital video reposttory

Find Video Contribute Video Project Info

The Dpen Video Project is a shared digital video repository and test
collection intended to meet the needs of researchers in a wide variety of Project News
areas related to digital video, The Open Video collection currently contains B Historical Edison videos

video or metadata for 1244 digitized video segments, sl
% More storyboard previews

Text transcripts available

REPOSitOW Contents 2 for some segments

"""""""""""""""""""""""""""""" Open Video Project
) _ b

Current contents of the Open Video collection: PARESS

1844 individual video segments

836 segments in color, 1005 in black & white

1488 segrnents with sound, 353 silent

segrments range in file size from 0.00 MB to 651,10 MB
segrments range in duration from 00:00:00 to 00:<9:01

Check out the Open Video Special Collections...

The Open YVideo Project is managed at the Interaction Design Laboratory, at the School of Information and Library LI

(3] [ [ intemet

9. SOME EXISTING SERVICE PROVIDERS

As mentioned earlier, the Service Providers harvest the metadata exposed by the Data Providers.
Their job is amilar to the welrcrawlers of the Internet search engines. They go to theindividua
repogitories to harvest their entire metadata, collects in its database in the XML format. The
collected metadata is then parsed to provide an integrated search interface and browsing indices
to the collections of dl the participating data providers/repositories.

9.1.  OAlster

Description: OAlder is a project of the Universty of Michigan Digital Library Production
Services, origindly funded through a Mdlon grant. Our god is to cregte a collection of fredy
avalable, difficult-to-access, academically-oriented digita resources that are easily searchable by
anyone.

Homepage: http://oaister.umdl.umich.edu/o/oaister/

9.2.  Networked Computer Science Technical ReferenceLibrary

Description: The Networked Computer Science Technical Reference Library (NCSTRL -
pronounced as "ancestrd”) is an internationa collection of computer science research reports
made avalable for non-commercid use from over 100 participating organizations worldwide.
The organizations that participate in NCSTRL include Ph.D. granting computer science
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departments, research laboratories, ePrint repositories, and eectronic journas. The documents in
NCSTRL are dmos al textud, ranging in size from 100-plus page doctoral dissertations to short
technica reports.

Homepage: http://www.ncstrl.org

9.3. iCitee CITATION INDEXING

Description: iCite is a citation indexing service based on OAI-PMH by Scuola Internazionade
Superiore di Studi Avanzati (SISSA, International School for Advanced Studies), Itdy. 1t dlows
searching 36133%4 citationsin 150984 documents (as on February 20, 2003).

Homepage: http://icite.sssa.it:8888/icite/

9.4. Electronic ThesigDissertation OAl Union Catalog

Description: This is a service built by harvesting metadata from Open Archives of electronic
theses and dissertations. The underlying technology is based on layered Open Archives with data
being harvested from source archives and then stored in a Union Catalog. This Union Catdog is
then front-ended with a search engine for demonstration purposes, but the data is just as easly
accessible to other service providers, both local and remote.

Homepage: hitp://rocky.dlib.vt.edu/~etdunion/cgi-bin/index.pl

a ETD DAl Union Catalog - Microsoft Internet Explorer -Zé!:_ = ]ﬁll_)ﬂ
| Fie Edi Wew Favits Took Hep || Liks CIMail (1Projects (1041 (J5akul (150L > IER
[=
- - - -
Electronic Thesis/Dissertation
-
OAI Union Catalog
Home Some Recent Additions to our Collection
Search
Browse e Dermokratie und EU, Rumler-Foringk, Elisabeth, Wirtschaftsuniversitdt Wen, 2000 [ Wore Info ]
About
How to Join o Unbundling, Peroutka, .
Aarhus University, Chemistry Department
Eelated Sites « Canjointanalyse zur Messu E;llgi:;gresr:;t;treﬁ?;;echnulogy
NOLTD Wirtschaftuumiversitdf Bien, 3 oo o ercator Universitit Duishurg
bl Humbaldt-Universitit zu Berlin
» Theses.or Louisiana State University
s Cpen Archives . Massachusetts Institute of Technalogy  ~ } o
Initiative de{ Search Query I_ Morth Carolina State University EI
Technische Universitit Dresden
et St Llirlllversnaet Stuttgan ¥
. Tnstitution | Year:
1. Wirtschaffsuniversitdt gl].lck |A|| 'I
Wan rowse Iﬁ
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3. MNorth Carolinag Stare
Lhiversity
£ Uhaversify of Brifish
Columbia Note: This is purely an experimental system | =
|@ Dane |_|_|@ Internet

10. CONCLUSON

The growth and proliferation of digital media has been growing faster than ever. No digital
library can be sdf-aufficient, even if it is involved in a narrow field of sudy. Thus the digita
libraries need to share their resources. Authorities have aready started to see the benefits of the
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networked digitd libraries.  Interoperability has been the man hurdle in effective sharing of
resources between digital libraries over a network. The OAI Protocol for Metadata Harvesting
achieves interoperability by very smple means.

The am of the Open Archives Initigtive had been to promote the accessibility of scholarly
materid through the development of universa interoperability standards. The scope of the
protocol has gradudly broadened to the domain of digitd libraries. With the rdlease of the
verson 2.0 of the protocol it has started showing the signs of maturing. It not only covers the
various text document formats but image, video, audio, and multimedia as well.

There are gill a number of large-scale archives, such as PubMedCentra, that are not exposing
their metadata using the OAI Protocol for Metadata Harvesting. However the number of OAl
compliant repositories has been rising steadily. The smplicity and the ease of implementation
has been the main strength of this protocol. It promises be a mgjor force in effective utilization of
digita archives and popularization of digitd libraries.
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