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1 1. What 1S the OAI L

3 What 1S the Open Archlves In1t1at1ve (OAI)?

+Organization dedicated to solving problems of
digital library interoperability by defining simple
protocols, most recently for the exchange of
metadata.

* What 1s the Protocol for Metadata Harvesting?

#Protocol to transfer metadata from a source archive
to a destination archive
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1 . Motlvatlon

EX1stence of some estabhshed but 1ndependent
archives

% Need for cross-archive services (like search
engines)

% Lack of low-cost interoperability technology

* Experience from past projects such as Dienst
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Services
Metadata Harvesting

Document Model
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1 4. H1story

= Santa Fe Meetmg October 1999

+ Santa Fe Convention, January 2000

= Workshops (ACM-DL 2000, ECDL 2000)
* Structuring of the OAI

+ Steering Committee
+ Technical Committee

* Open Days — US/Europe
+ Protocol for Metadata Harvesting v1.0, January 2001
»* Minor Update: vl.1 — July 2001

* Version 2.0 — June 2002
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1 0 Case Study NDLTD

Networked Dlgltal lerary of Theses and
Dissertations

* Multiple independent university-based
collections of electronic documents

Virginia Tech OAI e, |
Protocol for International
Humboldt U. HOIOEOLI0 — ETD
Metadata ,
. Library
U. South Florida Harvesting | |
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2 Deﬁmtlons / Concepts

il

= Bas1c Pr1nc1ples

+ What i1s an Open Archive?
+ Harvesting vs. Federation
+ Metadata vs. Data

+ Data and Service Providers

#* Underlying Technology
¢ HTTP and XML
+ XML, XML Namespaces and Schema

* Protocol Policies

+ Uniqueness and Persistence
+ What is a record?

+ Multiplicity of Metadata

+ Sets

+ Datestamp, Harvesting and Flow Control
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2 1. What is an Open Archlve ? Q’

3 Any WWW—based system that can be accessed
through the well-defined interface of the Open
Archives Protocol for Metadata Harvesting

% ... a.k.a. OAI-Compliant Repository

* No 1mplications for:
+Physical storage of data
+Cost of data
+Metadata and data formats
#+Access control to server
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»* Competing approaches to interoperability

+ Federation 1s when services are run remotely on remote data
(e.g. Federated searching)

+ Harvesting 1s when data/metadata 1s transferred from the
remote source to the destination where the services are
located (e.g. Union catalogues)

* Federation requires more effort at each remote source
but is easier for the local system and vice versa for
harvesting

* OALI currently focuses on harvesting
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2 o Metadata VS. Data

3 Data refers to dlgltal Ob] ects or d1g1ta1
representations of objects

% Metadata 1s information about the objects (e.g.
title, author, etc.)

% OAI focuses on metadata, with the implicit
understanding that metadata usually contains
useful links to the source digital objects
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2 4. Data and Serv1ce Pr0V1ders @>

Data Prov1ders refer to entltles who POSSESS
data/metadata and are willing to share this with
others (internally or externally) via well-defined
OAI protocols (e.g. database servers)

* Service Providers are entities who harvest data
from Data Providers in order to provide higher-
level services to users (e.g. search engines)

% OAI uses these denotations for its client/server
model (data=server, service=client)

JCDL 2002 Slide 12



2 L7 HTTP and XML

3 Metadata Harvestmg Protocol 1s an almost
stateless request/response protocol

* Requests and responses are sent via the HTTP
protocol

% Requests are encoded as GET/POST operations
* Responses are well-formed XML documents
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2 6. XML Namespaces and Schema

=¥~ C0n51stency and da

ta quahty 1S ensured by using

XML Schema descriptions for each possible

response

% XML Namespaces are used where necessary to

clearly define whic]

actual metadata and

1 parts of the responses are
which support the Metadata

Harvesting Protocol
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2 ¥ Umqueness and Pers1stence @>

3 Each record must be umquely addressable by a
distinct 1dentifier

* Each metadata entity should 1deally be
persistent to guarantee that service providers
can always refer back to the source
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2 8. What Is a record .

A record refers to an mdependent XML
structure that may be associated with digital or
physical objects

% Records are usually associated with metadata,
not data

% OAI advocates harvesting of records, which
contain metadata and additional fields to
support the harvesting operation
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2 9. Sample OAI Record

(note: schema and namespaces have been left out for elarlty)

<record>
<header>
<identifier>oai:jcdl2002.o0rg:tutl</identifier>
<datestamp>2002-02-03</datestamp>
<setSpec>tut</setSpec>
</header>
<metadata>
= clce
<title>OAI Tutorial at JCDL</title>
<creator>Hussein Suleman</creator>
<language>English</language>
e
</metadata>
<about>
<metadatalID>ocai:jcdl2002.o0rg:tutlmd</metadatalID>
</about>
< AReeO il
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2 10 Mult1p1101ty of Metadata

3 Multlple formats of metadata allowed
* Dublin Core 1s mandatory

* Any other format allowed as long as it has an
XML encoding

* E.g. MARC (Libraries), IMS (Education),
ETDMS (Theses/Dissertations), REC1807
(Bibliographies)
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2 11 Sets

Protocol mechamsm to allow for harvestlng of
sub-collections

* No well-defined semantics — depends
completely on local data providers

% May be defined by arrangement between data
providers and service providers

* E.g. Subject areas, years, author names, search
queries
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2 12 Datestamps & Harvestmg @’

Each record needs a datestamp that 1nd1cates 1ts
date of creation or modification

* Dates are used to allow for harvesting by date
range, thus allowing incremental and continuous
transfer of metadata from a data provider to a
service provider
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2 13 Flow Control

HTTP “retry-after meehanlsm can be leveraged
to support server-side delaying of a client’s
request

* Resumption Tokens can be used to return partial
results — the client 1s 1ssued with a token which
may be presented to the server to receive more
results
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% Source of metadata
* Server technology
= Datestamps

% Deletions

* Unique 1dentifiers
% Metadata mappings
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3 ]. Source of Metadata

= Database 1n proprletary format

% Collection of metadata records in well-detined
format/s

#Files on disk

* Metadata may be dynamically or statically
extracted from data

% Synthetic collection

JCDL 2002 Slide 23



3 2 Server Technology

= WWW Server

* Protocol may be implemented in many forms
+ CGI Script (Perl, C++, Java)

+ Java Servlet
+ PHP

* Metadata (e.g. database) access mechanism required

* See www.openarchives.org for list of publicly
available software templates

* See www.dlib.vt.edu for VT experimental software
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3 3, Datestamps

Needed for every reeord to support 1neremental
harvesting

* Must be updated for every
addition/modification/deletion to ensure
changes are correctly propagated

% Different from dates within the metadata — this
date 1s used only for harvesting

* Can be either YYYY-MM-DD or YYYY-MM-
DDThh:mm:ssZ (must be GMT timezone)
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3 4, Umque Identlﬁers

3 Each record must have a unique 1dentifier
* Identifiers must be valid URIs
* Example:

+ oai:<archiveld>:<recordId>
+ oar:etd.vt.edu:etd-1234567890
* Each 1dentifier must resolve to a single record

and always to the same record (for a given
metadata format)
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3 o Deletlons

Arehlves may keep track of deleted records by
1dentifier and datestamp

# All protocol result sets can indicate deleted
records

# If deletions are being tracked, this information
must be stored indefinitely so as to correctly
propagate to service providers with varying
harvesting schedules
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3 6. Metadata Mappmgs

Data prov1der must map 1ts metadata to the
formats 1t chooses to provide through its OAI
interface

»* Unqualified Dublin Core required

+Best practice 1s to include a link in the <identifier>
tag to the actual digital resource or at least a human-
readable web page

* Native formats recommended
»* Community-based formats recommended
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4 Metadata Harvestmg Protocol

* Service Requests
+ Identify
+ ListMetadataFormats
+ ListSets
+ GetRecord
+ Listldentifiers
+ ListRecords

= Metadata Multiplicity
= Date Ranges
* Resumption Tokens

* Error and Exceptions
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4 L. Identlfy

Purpose

+Return general information about the archive and its
policies

»* Parameters

+None

* Sample URL
+ http:// www.anarchive.org/cgi-bin/OAlI?verb=Identify
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4.2. Identity - Response

o o g O L S O S P S L P ] D] e S i e
Address @ http: / frocky. dlibovt edus ~jcdlipisd cai-bin/0ALZ. 0/betad cdlf oal pl Peerb=ldentify -

<7uml version="1.0" encoding="UTF-8" 7=
- <OAI-PMH zmlns="http://www.openarchives.orq/0AI/2.0/"
wmins: xsi="http:/ fvoww v 3.0rg /2001 S XMLSchema-instance”
w5l schemalocation="http:/ /www.openarchives.orqg/0AL/2.0/
http://vwwww.openarchives.org/0AIL/2.0/0AI-PMH. xsd">
<responsebate=2002-05-26T19:28:317 </responseDatex=
zrequest verb="Identify"=http:/ frocky .dlib.vt.edu/~jcdlpix fcgi-
bin/OAIZ.0/beta2/jcdlfoai.pl</request=
- <Identify=
zrepositoryMame=JCDL 2001 Picture Archive</repositoryMames
<baselURL=http:/ frocky .dlib.vt.edu/~jcdlpix fcgi-
bin/0AIZ.0/beta2/jcdlfoai.pl</baselRL>
<protocolversion=2.0b2</protocolYersionz
<adminEmail=jedlpix@rocky .dlib.vt.edu</adminEmail=
<earliestDatestamp=1970-01-01T00:00:007 < /earliestDatestamp=
zdeletedRecord=no</deletedRecord=
zgranulanty=YYYY-MM-DD</granularity=
it <descriptions
</ Identify=
=/ OAT-PMH=
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4 3. LlstMetadataFormats

Purpose

+List metadata formats supported by the archive as
well as their schema locations and namespaces

»* Parameters

+1dentifier — for a specific record (O)

* Sample URL

+ http://www.anarchive.org/cgi-bin/OAI?verb=ListMetadataFormats
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4.4. ListMetadataFormats - Response

e —= L e — —

J Address @ hittp: A drocky. dib. vt edud~jcdipisdcai-bin/0AL2. 0/beta2/jcdl/ oal. pl Mverb=ListM etadataF ormats

=7sml version="1.0" encoding="UTF-8" 7=
- <QAI-PMH zmlns="http:/ /wwww.openarchives.org/0AI/2.0/"
swmins: xsi="http:f fvoww . w3.org /2001 /XMLSchema-instance”
¥sl:schemalocation="http:/ /www.openarchives.org/0AlI/2.0/
http:/ /vwwww.openarchives.org/0AI/2.0/0AI-PMH . .xsd">
<responseDate=2002-05-26T19:27:257 </responsebate=
<request verb="ListMetadataFormats"=http://rocky.dlib.vt.edu/~jcdlpix/cqgi-
bin/0AI2Z 0/beta2/fjcdl/oai.pl</request=
- <ListMetadataFormats=
+ <metadataFormat=
- «<metadataFormat=
zmetadataPrefixzoai_dc</metadataPrefix=
<schemazhttp:/ /www.openarchives.org/0AI/2 . 0/0ai_dc.xsd</schemax
zmetadatalamespacexhttp:f /vsww .openarchives.orq/0AIL/2.0/0ai_dc/</metadatablamespacex>
=/metadataFormat=
</ListMetadataFormatss
</ OAI-PMH=
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4 o LlstSets

Purpose

+Provide a hierarchical listing of sets in which
records may be organized

»* Parameters

+None

* Sample URL
+ http://www.anarchive.org/cgi-bin/OAI?verb=ListSets
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4 0. LlstSets — Response

Jﬂddress @ http: A frocky. dib. vt edud ~jedipis/cgi-bin/0al 2. 0/beta2jodl oai pl Mverb=LiztS ets j E‘J?GD

=7xml version="1.0" encoding="UTF-8" 7=
- <0AI-PMH zmins="http://veww.openarchives.org/OAL/2.0/"
wmins:zsi="http:f fwewwi w3 .org/2001 /XMLSchema-instance"
wslischemalocation="http:/ /www.openarchives.org/0AI/2.0/
http:/ /www.openarchives.org/0AL/2.0/0AI-PMH.xsd"=
<responselate=2002-05-26T19:29:527 </responsebatex
<request verb="ListSets"=http:/ frocky.dlib.vt.edu/~jcdlpix/cqi-
bin/OAI2.0/beta2/jcdl/foai.pl</request=
- =ListSets=
- «zets
<setSpec>200105dle</setSpecs
<sethame=]1CDL Day Four</setMamez
- <setDescription=
- <oaidc:dc
s»mins; oaidc="http:/ fwww.openarchives.org/0AlI/2.0/0ai_dc/"
xmins="http://purl.org/dc/elements/1.1/"
wmilns: ssi="http:/ /www.w3.0rg/ 2001 /XMLSchema-instance"
vzl schemalocation="http:/ /fwww.openarchives.orqg/0Al/2.0/0ai_dc/
http:/ /veww.openarchives.org/0AI/2.0/0ai_dc.xsd">
<description=Pictures taken during JCDL Day Four</descriptionz
< /oaidc:dos
=/zetDescription=
=/set=
+ =setx
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4 7. GetRecord

Purpose

+Returns the metadata for a single 1dentifier in the
form of an OAI record

* Parameters
+1dentifier — unique 1d for record (R)
+metadataPrefix — metadata format (R)

% Sample URL

+ http://www.anarchive.org/cgi-bin/OAI?
verb=GetRecord&identifier=oai:test: 123 &metadataPrefix=oai_dc
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4 3. GetRecord Response

I.-'-‘«ereﬁ @ http:.-’.-’ru:u:k_l,l.dlil:u.\-'t.eduf”icdlpi##cgi-hin#ﬂ.ﬁ.l2.I:I.-"I:uetaEa’in::u:II.-"Dai.pl?verl:u=GetHEcnrd&metadataPrefiH=Dai_|:In::&ij f}

<responsebate=2002-05-26T19:32:54f</responsebatex
zrequest verb="GetRecord" metadataPrefi:="oai_dc"
identifier="0ai:JCDLPICS:200105dlel"=http:/ /rocky.dlib.vt.edu/~jcdlpix /cqi-
bin/0AI2.0/beta2/fjcdlfoai.pl</request=
- =GetRecord=
- <records
- <zheader=
<ldentifier=0ai:JCOLPICS:20010a58dlel</identifier=
<datestamp=2001-06-27</datestamp=
<setSpec=200105dle</setSpec>
=/header=
- «metadata=
- woaidc:dc zmins="http:/ /purl.org/dc/elements/1.1/"
xmins:oaide="http:/ /www.openarchives.org/0Al/2.0/o0ai_dc/"
xmins: xsi="http:/ fwwew . w3.0rg /2001 /XMLSchema-instance"
#si:schemalocation="http:/ /vww.openarchives.org/0AI/2.0/0ai_dc/
http://www.openarchives.org/0AI/2.0/0ai_dc.xsd">
<title=01dlel </ title=
zcreatorHussein Suleman</creator:
<subject=1CDL Day Four</subject=
<description=Jim French and Unmil Karadkar over lunch</descriptionz
<publisher=1CDOL</publisher=
zdate=2001-06-27</date=
ztvheximaoe=/tvoex
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4 9. LlstIdent1ﬁers

Purpose
+ List headers for all records corresponding to the specified
parameters

» Parameters
+ from — start date (O)
+ until — end date (O)
+ set — set to harvest from (O)
+ metadataPrefix — metadata format to list identifiers for (R)
+ resumptionToken — flow control mechanism (X)

= Sample URL

+ http://www.anarchive.org/cgi-bin/OAI?
verb=Listldentifiers&metadataPrefix=oa1 dc
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4.10. ListIdentifiers - Response @’

<7uml version="1.0" encoding="UTF-8" 7=
- <0AI-PMH #mins="http:f /www.openarchives.org/0AI/2.0/"
wmins:xsi="http:/ /www.w3.0rq/2001 /XMLSchema-instance"
%5l schemalocation="http:/ /www.openarchives.org/0AIL/2.0/
http:/ /www.openarchives.org/0AL/2.0/0AI-PMH.xsd">
<responsebate=2002-05-26T19:36:137 </responseDates
<request verb="ListIdentifiers"
metadataPrefix="oai_dc"=http:/ frocky .dlib.vt.edu/~jcdlpix/cqi-
bin/0AI2.0/beta2/jcdlfoai.pl</requests
- =ListIdentifiers=
- =header=
<ldentifier=oai:JCDLPICS:200105dlel=/identifier=
<datestamp=2001-06-27</datestampz»
<setSpec=200105dle</setSpecs
=/header=
- <header=
zldentifleroai:JCDLPICS:200105dle2 </ identifier=
<datestamp=2001-06-27</datestampz
coptSnerr=2NMNTNAdIR s fspt SR
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4 11 LlstRecords

Purpose

+ Retrieves metadata for multiple records

= Parameters
+ from — start date (O)
+ until — end date (O)
+ set — set to harvest from (O)
+ resumptionToken — flow control mechanism (X)
+ metadataPrefix — metadata format (R)

= Sample URL

+ http://www.anarchive.org/cgi-bin/OAI?
verb=ListRecord&metadataprefix=oai dc&from=2001-01-01
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JﬂddrESS @ du/~jedlpisdcg-bin/0a1 2.0/betad Ajcdl/ oal. pl Pverb=LigtR ecordsmetadataPrefis=oai_dc j f)GD

wsi:schemalocation="http:/ /www.openarchives.org/0AIL/2.0/
http:/ /veww.openarchives.org/0AL/2.0/0AI-PMH.xsd"=
wresponseDate=2002-05-26T19:37:377</respansebDate=
<request verb="ListRecords"
metadataPrefix="oai_dc"=http:/ frocky.dlib.vt.edu/~jcdlpix/cqgi-
bin/0AI2.0/beta2/jcdl/oai.pl</requestix=
- <ListRecords=
- <record:=
- zheader=
zidentifier=oai:JCOLPICS :200105dlel</identifier=
zdatestamp=2001-06-27</datestampz=
zsetSpec>=200105dle</setSpecs
=/headerz
- zmetadataz
- <oaidc:dc #mins="http://purl.org/dc/elements/1.1/"
#mlns:oaidc="http:/ /www.openarchives.org/0AI/2.0/0ai_dc/"
smins: xsi="http:/ /www. w3 .org/2001/XMLSchema-
instance"

wsl:schemalocation="http:/ /www.openarchives.org/0AIl/2.0/0ai_dc/

http:/ /www.openarchives.org/0AI/2.0/0ai_dc.xsd">
<title=01dle< title=

zcreator=Hussein Suleman</creator=

«<subject=1CDL Day Four</subject=

<description=Jim French and Unmil Karadkar over

Ihhinrhe Adeserintinn=
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- =<recaord=
- =header=
sidentifier-oai:¥YTETD:etd-3123162539751141</identifier=
<datestamp>1997-04-22</datestamp>
</header=
- <metadataz
- «rfc1807 zmins="http:/finfo.internet.isi.edu:B0/in-
notes/rfc/files /rfc1807 .txt"
#sl schemalocation="http:/ finfo.internet.isi.edu:80/in-
notes /fric/files /rfc1807 .txt
http://www.openarchives.orq/OAIL/rfc1B07 . xsd">
<hib-version= 1</ hib-version=
Zid=etd-3123162539751141/id=
zentry=1997-04-22</entry>
<organizationz=¥Yirginia Polytechnic Institute and State
University</organization=
<title=8MA-Induced Deformations In general Unsymmetric

Laminates</title=
stuvne=Thesis /Nissertatinn</tvne=
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4 14 Date Ranges

<7uml version="1.0" encoding="UTF-8" 7=
- <OAI-PMH smins="http://vwww.openarchives.orqg/0AI/2.0/"
smins: wsi="http:f fvwww.w3.org /2001 /XMLSchema-instance”
x5l schemalocation="http:/ /www.openarchives.org/OAL/2.0/
http://www.openarchives.org/0OAIL/2.0/0AI-PMH.xsd">
<responselate=2002-05-26T19:41:167 </responseDate=
<request verb="ListIdentifiers" metadataPrefix="oai_dc" from="2001-06-
26" until="2001-06-26"=http:/ /rocky.dlib.vt.edu/~jcdlpix/cgi-
bin/OAIZ.0/beta2/jcdlfoai.pl</request>
— =ListIdentifiers=
- zheader=
zidentifler=o0ai:JCDLPICS::200102dlb1 </identifier=
<datestamp>=2001-06-26</datestampz
<setSpec>=200102dlb</setSpec>
</header=
- <header=
zldentifier=o0ai:JCDLPICS:200102dlb2</identifler=
zdatestamp=>2001-06-26</datestamp=

et e NN AN Al - -t T e e
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4 15 Resumptlon Token

J Address I@ dl/aal.pl*verb=Liztl dentifiersimetadataPrefii=na_dcifrom=2001-06-268untl=2001-06-26

zldentifler=oai:JCDLPICS:200101dla9=/identifier=
<datestamp=2001-06-26</datestamp=
csetSpec=200101dla</setSpecs

=/header:

- zheader=
zldentifler=oai:JCDLPICS:200101dlal10=/identifier=

<datestamp=2001-06-26</datestamp=
<setSpec=200101dla</setSpecs

=/headers
<resumptionToken cursor="0" completelistSize="35"=12001-06-26!

2001-06-26'oai_dc!30</resumptionToken=
< /ListIdentifierss
= /0AI-PMH=
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4.16. Errors and Exceptions

J.-i'-.gn:lress @ dl/oal. plPverb=Listl dentifiersémetadataFrefin=oa_dckfrom=2001-06-285until=2001-06-25 = (E'J) ET;

=tuml version="1.0" encoding="UTF-8" 7=
- <QAI-PMH =mlns="http:/ /vwww.openarchives.org/OAL/2.0/"
mlns: ksi="http:/ /fvwww o w3.org/ 2001/ XMLSchema-instance”
wslischemalocation="http:/ /vww.openarchives.org/OAI/2.0/
http://www.openarchives.org/OAL/2.0/0AI-PMH.xsd">
<responseDate=2002-05-26T19:43:59Z </responsebate=
<request verb="ListIdentifiers" metadataPrefix="oai_dc" from="2001-06-
28" until="2001-06-28"=http:/ frocky.dlib.vt.edu/~jcdlpix/cqgi-
bin/0OAIZ.0/beta2/jcdl/foai.pl</request=
zerror code="noRecordsMatch"=The combination of the values of
arguments results in an empty set</error=
=/ OAI-PMH=
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5 Implementatlon Detalls

= Tools Requlred

* Basic program layout

* Object-oriented approaches

* Extensible metadata generation
* Data cleaning

* Caching of results

* Error handling

* Denial-of-service prevention

* Creating resumption tokens
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5 . Tools Requlred

Code templates 1f avallable (available for many
languages)

* Basic programming environment

% XML generators (for non-trivial encoding)

% Database access libraries/drivers (e.g. DBI,
ODBC, JDBC)
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5 2 Basm program layout

e Seaiiae T o Sl s osseBeiT ' RO s aiie e 1S
1f (verb=‘Identify’)
ProcessIdentify;
else 1f (verb=‘lListMetadataFormats’)
ProcessListMetadataFormats;

else 1f (verb=‘'ListSets’)
ProcesslListSets;

else 1f (verb=‘GetRecord’)
ProcessGetRecord;

else 1f (verb=‘ListIdentifiers’)
ProcesslistlIdentifiers;

else 1f (verb=‘ListRecords’)
ProcesslListRecords;

il S
ReportError ('badVerb’):;
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=€ Cleaner separatlon of protocol, database access
and metadata generation

»* Example approaches

+Each service request 1s handled by a object

e Simpler incremental development

+Protocol, Database and Metadata are objects
 Greater portability of code

+Inheritance from a basic OAI data provider
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5 4. Metadata Generatlon

Approaches

+Map from source to each metadata format

+Use crosswalks (maybe XSLT) to generate
additional formats

source dc rfc1807
name = title = title
author = creator — author
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5 0 Data Cleanmg

Escape spcclal XML characters
* Convert to UTF-8 version of Unicode
* Convert entity references
* Remove extraneous whitespace
* Convert CR/LF for paragraphs
* URLs

+/7%=&:;+ must be encoded as escape sequences
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5 6. Result Cachmg

3 For mult1ple requests from many clients or to
handle partial result sets

% Keep temporary tables/files
* Expire temporary data when no longer needed

% Is this necessary to handle date-range requests
where new 1tems are added to the result set
while harvesting 1s in progress?
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5 ¥ Error Handhng

3% All protocol €rrors are in XML format
+badVerb: illegal verb requested

+badArgument: 1llegal parameter values or
combinations

+badResumptionToken, cannotDisseminateFormat,
1dDoesNotExist: parameters are 1n right format but
are not legal under current conditions

+noRecordsMatch, noMetadataFormats,
noSetHierarchy: empty response exception
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5 8. Demal of—Servwe Preventlon @)

3 Return only partlal results and 1ssue a
resumption token for more

% Use 503 retry-after HTTP errors to have clients
try again after a specified back-off time

% Use access control lists to limit who may access
the archive

% Invoke an explicit delay before sending back
results
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5.9. Creating resumptionTokens

% Combine from/until/metadataPrefix/set and a
record number indicator with delimiters into a
sequential token
For example:

+from!until!metadataPrefix!set!recordnumber
+2000-01-01!2001-01-01"1AI1'100

% Use a session manager with automatic expiry
For example:

+vtetd14junelOamsessionl?2
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6. Common Problems

% No unique 1dentifiers !

* No datestamps !

% Incomplete information in database
% New metadata format

% XML responses not validating

JCDL 2002 Slide 56



6 l No umque 1dent1ﬁers

% Create an 1ndependent identifier mapping
* Use row numbers for a database
% Use filenames for data in files

#* Use a hash from other fields
+E.g. author+year+first word 1n title
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6 2, No datestamps

3 Ignore the datestamp parameters and stamp all
records with the current date

* Create a date table with the current date for all
old entries and update dates for new entries

* Most Important: Any harvesting algorithm that
1s interoperably stable for an archive with real
dates should be stable for an archive with
synthesized dates
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Synthes1ze metadata ﬁelds based on a priori
knowledge of the data

+Example: publisher and language may be hard-
coded for many archives

% Omit fields that cannot be filled in correctly —
better to have less information than incorrect
information !
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6.4. New metadata format

* Find the description, namespace and formal
name of the standard

* Find an XML Schema description of the data
format

+1f none exists, write one (consult other OAI people
for assistance)

% Create the mapping and test that it passes XML
schema validation

JCDL 2002 Slide 60



6 0 XML not Vahdatmg

=-~ Check namespaces and schema

* Use Repository Explorer in non-validating
mode to check structure of XML, without
looking at namespaces or schemata

% Validate schema by 1tself if 1t 1s non-standard
* Look at XML produced by other repositories

* Watch out for character encoding 1ssues
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7 Tools for Testmg

Rep051tory Explorer
+Interactive Browsing
+Testing of parameters
+Multiple views of data
+Multilingual support

+ Automatic test suite
% OAI Registry
% XML Schema Validator
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This site presents an interface to mteractively test archives for compliance with the OAT Protocel for Metadata
Harvesting [ Click here for details |

TavaZcnpt 15 required

Mote: To avold HITP errors, please wait for each page to finish loading before clicking on any link.

Please enter the TTEL to the QAT interface {everything before the ¥) or choose a predefined archive from the table
Then chick on a verb from the list below to test that function (entenng parameters as necesary)

URL ;|

Humboldt University Berlin, Document Serser ﬂ
JCOL Ficture Album

1.1} A Celebration of Women Writers

1.1 AISRI (American Indian Studies Research Institute) =

[ View Archive Website ][ Test and Add an arcluve to this list ]
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7 2 RE Parameter Testmg

from (e, YY Y Y-MM-DD) :
Tdentify _
List Metadata Formats tetl ey QOGS
List Sets metadataPrefiz
Lizt Identifiers i -
List Eecords
(et Eecord =

resumnptionlolken
" Mone
+ Parzed & Local mirror of schemata (3erces)
English =l " Baw XML " Online schemata (¥Xerces)
" Both " Local mirror of schemata G303V

" Online schemata ({3
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7.3. RE Browsing

Archive Self-Description

Repository Hame JCDL 2001 Picture Archiwve
Base URL http:/frocky.dlib.ve.edu/~jodlpix/ocgi-bin/OAIZ .0/betad /jedl/oai.pl
Protocol Ver=sion 2 .0p2
Admin Email Jedlpixfrocky.dlib.wt.edu
Earliest Datestamp 1970-01-01TO0:00: 002
Deleted Becord ne
Hand1ling
Granularity T¥Y¥Y—MM-DD
description:
toolkit:
title: VTOAI Perl Data Prowvider
author:
Other Information namwe: Hussein Suleman
email: husseinfwvt.edn
institution: Virginia Tech
version: 3.04
UEL: http://uww.dlib.vt.edu/projects/ OLI/
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7 4. RE Browsmg

List of Sets

Click on the Gnic to fist the contenis

EHGIRE E DR Ry Tl e

set description:
cles s
description: Pictures taken during JCDL Day Four

JCDL EBancuet

set description:
e s
dezcription: Pictures taken during JCDL Banguet

G E R T e = =
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7.5. RE Browsing

List of Record Identifiers

welect a fink to view mare information

header:
identifier : oai:JCDLPICS:200105dlel
datestamp : 2001-06-27
= e ) s o Bl

ek gk e B e kel e B AR T S0 s e G R e e e g ke e = i L B L e A R T T e A e

header:
identifier : oglil:JCDLPICS:200105d1le:
datestamp : 2001-06-277
setipec : Z200105dle

[dizplay record in Dublin Core] [display mwetadata formats]
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7 6 RE Browsmg

List of Metadata Formats

Click on the fink fo view schemia

Prefis—=[dc2]
MNamespace=[httpfwarw. openarchives org/OATZ Ooa def]
=chema=[httpwarw openarchives org/ QAT Dfoa dooxsd]

[Iot a standard OAT metadata natme] [display record]

Prefie—={oat dc]
MNamespace=[httpfwarw openarchives org/OATZ Ooa def]
=chema=[http S fwarw openarchives. org/ QAT Ofoal dooxsd]

[display record]

JCDL 2002 Slide 68



7.7. RE Browsing

List of Fields

header:
identifier : oalil:JCDLPICS:Z20010541e1
datestamp : 2001-06-27
Setipec @ 200105d1e

metadata:
e :
title: 01dlel
creator: Hussein Suleman
subject: JCDL Day Four
description: Jim French and Unmil Earadkar owver lunch
publizsher: JCDL
date: Z001-06-27
Lype: image
format: image/jpeqg
SHE S ik B g e A o e e E e b R e R e B D e N mis sl i (AR eie b HE e Bl B R T
language: en-—-us
i o S L A el A Bl ask A S e £ e
right=s: unrestricted
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7.8. RE Multiple views of data @’

<?¥ml wersion="1.0" encoding="UTF-5"2>

<0OLAT-PMH =mlns="http://wuw.openarchives.org/OAI/Z2.0/" xmlha:x=i="

<responselaterz00Z-05-26T19:59:35E</responselater
<request verb="GetBEecord" metadataPrefix="oal deo' identifier="oa:

<zetBRecord>

<record>

~header >

<identifier>oai:JCDLPICS:2001058d1lel</identifier>

<datestamprZ001-06-27</datestamp>

<get3pecrz200105d1le</set3pecs

</ header >

<metadatax

<paido:de xmlns="http://purl.orgfdeifelenments/1.1/" xmlns:oaido="1
<titlex0ldlel</titles
<oreatorrHussein Suleman</creator:
<zubiject>JCDL Dav Four</subiect:
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Hier koennen Sie mteraketiv die OAT-E ompatibilitact threr Arcluve verfizeren. [ Bitte huer klicken um D

Tawascrpt 15 required

Bemerloung: Tlm HTTP -Fehler zu vermeiden, warten Sie batte bis eine Seite fertie geladen 1st, bewvor Sie
klicken

Batte geben Sie die UEL m dem OAT Interface e (alles vor dem ") oder wachlen sie ein vordefinerte:
Tabelle
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DOpen Archives Initiative :: Protocol for Metadatas Harvesting w0k
EE Protocol Tester 1.44 :: Virginia Tech DLEL :: May 2002

(1) Testing : Identify

URL : http:/frocky.dlib.vt.edu/~jodlpixfecgi-hin/OLIZ .0/ betaifjodlfoai.pl Mwerb=Identify
Test Result @ QK

Fepository Namme = JCDL Z001 Picture Archiwve ]

Protocol Version = 2.0khE ]

Base URL = http://rocky.dlib.vt.edu/~jcdlpix/ocgi-bhin/QOAIZ . .O0/becaz/ jodlioai.pl ]
Admin Email = jodlpixbBrocky.dlib.vt.edu ]

Granularity = Y¥¥Y¥V—MM-DD ]

R e T T R T,

(2) Testing : Identify (illegal parameter)
URL : http:/ rocky.dlib.vt.eduf~jodlpixicgi-hin/OAIZ . 0/betaz/ jodlfoai.pl?verb=Identifys&
Test EBesult : OE

(3] Testing : ListMetadataFormats

URL : http:/frocky.dlib.vt.edu/~jedlpix/cgi-hin/OLIZ .0/ hetaZ/ jodlfoai.pl ?werbh=ListMetad
Test EBesult : OE

———— [ Sawple Metadata Format = doZ2 ]
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)

OPEN ARCHIVES

7.11. RE Error in Response

Archive Self-Description

Repository

Wirginia Tech Electronic Thesis and Dizsertation Collection
Name

Base URL | httpfoat dliib vt eduB0i-~hussemicg-bin DL TDEr 1ATETD pl

Protocol
Yersion

1.0

Error: Missing field : <Identifir=>/<adminEmail=

description:
oai—-identifier:
scheme: oail
repositoryIdentifier: VTETD

delimiter:
sampleldentifier: oail:VTETD:ietd-171110252975860
description:
Other eprints:
. content:
Information text: Theses and Dissertations produced by students at Virginia
metadataPolicy:
text: Metadata may bhe used by conmtmercial and non-—comnercial user
dataPolicy:

text: Full texts are individually tagged and the rights statemer
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7.12. RE Error in XML

http:/foai.dlib.vt.edu~hussein'cgi-hin NDLTDEr1/'VTETD . pl?verh=Identify

XS5D Schema/Instance Validaton Exror !

Ertrors in X DAL mstance

<?Mml wersion='1.0'32?>

<xsv docElt='{http://www.openarchives.org/OAL/1.0/0AT Identify}Identify' instancelsses
<importittempt URI='http://oai.dlib.vt.edu/0AL/1.0/0AT Identifv.xsd' namespace='http:/
<importittempt URI='http:/ oai.dlib.vt.edu/0RhIl/oai-identifier.xsd' namespace='http:// w
<importittempt URI='http:/ oai.dlib.vt.edu/0RhI/eprints.xsd' namespace='http://www.open
<inwvalid char='4' code='cvoc-complex-type.l.2.4' line='11' resource='file:// tmp/filezZV
R nt=) =3

<hode id='1':>

<edge dest='2' lsbel='{http://www.openarchives.org/CAL/1.0/0ALI Identify}:responselate’
</ nodex

<hode id='Z'>

<edge dest='3' label='{http://www.openarchives.org/O0AL/1.0/0AT Identify}:irequestURL'/ >
</ nodex

<hode id='3'>®

VoA L . e 4 - dmamda A e o P Y .. -
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7.13. OAI Registry

The Open Archives Initiative

Registering as a Data Provider

OPEN ARCHIVES

Data prownders who support the QAT protocol may choose to list their repository in the QAT registry. The zoals
of the registry are:

* Provide a publicly accessible list of OAT conformant repositories, making it easy for service prowviders to
discover reposttories from which metadata can be harvested.

* Prowide a mechansm for data prowiders to ensure therr conformance with the OAT protocol spectfication.

* Prowvide a means for the OAT to monitor use of the protocel and plan fiture activties and stratesies.

This page allows wou to register vour repository by entering vour BASE -URL in the text box at the bottom of this
page. Bgfors doing that, please read all of this istruction page so yvou understand what registration means and the
choices you have,

Consequences of Eegstration
Protocol Testing
Conformance Testing
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7.14. OAI Registry

The Open Archives Initiative

List of Registered, OAl-Conformant Repositories

Thiz application allows you to browse the current st of Lo

) o Sort repositories hy:
AT Fonformmg reposttories. Currentlj.r. there are 29 such Froeag e |
reposttories. The table may be sorted etther by the OAT OAl identifier |
Eeposttory Tdentifier or by the Eeposttory Tame.

Tou may retrieve mformation about an QAT repository by
selecting one of the rows in the following table. T ou may
wew the registration record from the database; & yiew registration record
alternatively, ff vour browser can render XML, vou may T 1zsue Identify request
izsue the Identfy request to the selected repository and

recerve the current XL response.

OAT Repository Identifier  Eepository Mame
" celebration & Celebration of Women Wnters
" anlc Alaska Mative Language Center
© ar¥aw arsiy
© CDLCIAS California International and Area Studies Digital Eepository

Pl PR WP Dl o o) - -l AT
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Validator for XML Schema 20000922 version,
XML Output

X3V version: X8V 1.176/1.87 of 2001/02/16 16:38:43

NOTICE: This is an ALPHA TEST of a senvice for a work-in-progress specification. This
wersion is for schema documents with the namespace LRI http: it w3, arg/2000/108MLSchema and is
being actively developed: see X5V for XML Schema 200004007 version for the no longer
maintained previous version, for schema documents with the namespace UR

hittp: Shannnee w3, arg 1 989950 LS chema.

Lse this form for checking a schema which is accessible via the Web, andfor schema-validating an
instance with a schema of your own.

Addressies)
|

F Tleiiiiiimrmiem s A mmm T mima T T m ki o k-
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8. Service Providers

= How to Harvest

* Policies

* Intermediate systems
% Tools

% Case Study: ARC

% Case Study: NDLTD

JCDL 2002
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8 ]:. How To Harvest

h | 4

3 ] dentlfy to get basw 1nf0rmat10n

* Listldentifiers, followed by
plstMetadataFormats for each record and then
GetRecord for each 1d/metadata combination

#No. of short HTTP requests = 1+n+n x m
n=no. of 1dentifiers, m=no. of metadata formats
% ListRecords for each metadata format required

+No. of long HTTP requests = m
m=no. of metadata formats
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8 . Pohcles

* Use schedule for harvestmg regularly
* Store date when last harvested (before you start)
* Use a two day overlap (or one day 1if your archive uses
proper UTC datestamps)
+ New 1tems may be added for the current day

+ Timezones create up to a day of lag if you 1ignore them

+ If the source uses correct UTC datestamps and second
granularity then only 1 second of overlap is needed!

* Each time a record 1s encountered, erase previous
1nstances
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8 3. Intermedlate Systems

Both a data provider and service provider

* All harvested data must have the datestamps
updated to the date on which the harvesting was
done

% Identifiers retain their original values

* Note: Consistency in the source archive
propagates, but so does inconsistency!
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8 4. Tools

Check OAI web51te for sample code

% XML parsers — depending on platform — check
W3C

% XML Schema validators

+Very few available — the reference version works
but may not be easy to install

+[gnore validation if you can trust the source

* Sample data providers — check the OAI website
for a list of conformant public archives
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Simple search Advanced Search Help

.

SEARCH RESULTS

Title Craphical Bncoding for nformation Visualization:Using feon
Color, Shape, and Size to Convey Nominaland Cuantitaiive
Daia

Creators Mowell, Lucille Terry

Description centerH2Graphical Encoding for Information Visualization Tsing

Teon Color, Shape, and Size To Convey Nominal and Quantitative
Datath2fcenter centetH3Lucille Terry

MNowellH 3/ centerB Center AR STR ACT/ CenterBpn producing a
user interface design to wsualize search results for a digital libraty

caled En
Arnchive NDLTD
Dacument ID oat WIETD:etd-111397-163723 =

i J‘zws protohyoe is based on the UPE project and the NCSTRL+ based digital librav developed by Old Dominion University Ml
& == |Document; Done S EL AR A
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Search/Browse Engines

Other Services

VTLS Virtua

MARIAN

Recommender

N W

NDLTD ETD Union Catalog

g

Cross-Ref.

Bt

R

Virginia Tech

Humboldt U.

U. Oldenberg

JCDL 2002
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9 OAI Commumtles

Shared Metadata Formats
* Shared semantics
* Layering over OAI
% Closed OAI networks
* OAI within the DL
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9 ]. Shared Metadata Formats

=-~ Use metadata formats accepted Wlthm a
community to convey more specific information
* Examples
+E-Print format (under development)
+ETD-MS for theses and dissertations
+VRA Core for multimedia
+IMS Metadata for educational material
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9 2. Shared Semantles

Develop a shared understandlng for the
meanings of fields

* Examples
+Developing controlled vocabularies for fields

+Using specific fields for external links (OAI
recommends using identifier in DC for this)

+Choosing from among existing standards (like
language names)
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9 3. Layermg over OAI

£l Convert OAI records into more standard
formats like MARC communications format

% Collapse multiple requests into one to make
harvesting easier

* Name authority system (developed at OCLC)
piggybacks name resolution over the OAI
protocol
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9 4. Closed OAI networks

3 Data prov1ders need not go pubhc !

* Within an organization, OAI can be used for
data transfer among heterogeneous systems

% More control over use, making global
optimizations possible (like harvesting
schedules and choice of metadata formats)
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9 o OAI Wlthm the DL

* Use the OAI protocol as the ba31s for components to
communicate

* Examples

+ Search Engines could use dynamic sets to correspond to
search results

+ Browsing can be directed by sets

+ Reviews and Annotations can each be independent OAI data
providers

* Open Digital Libraries project to investigate this
approach:

+ http://oai.dlib.vt.edu/odl
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10 Now What s

® ]-2- 3 Recnpe
* Future of Metadata Harvesting Protocol
* Future of OAI
% Links
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10 1 1 2 3 Rempe

ol
o,

b4
poi

ol
b

])O I REALLY WANT TO DO THIS‘?
Do I have an accessible metadata source?

Do I have a server to host the OAI
script/program?

% Can I satisty the requirements to be a data

provider?

* Can I write the code or modify a template or

hire a programmer to do either?
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10 2 Future of Protocol

Versmn 2 0
#Released ~ June 2001

* SOAP version

+Envisioned for near future
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10 3 Future of OAI

3 Advocacy for easier access to information

* New protoco!
% Research proj

s/tools to support this mission

ects to test theory underlying

current architecture e¢.g. Cyclades
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10 4 Lmks

= Open Archlves Inltlatlve
+ http:// www.openarchives.org

# OAI Metadata Harvesting Protocol
+ http:// www.openarchives.org/OAl/openarchivesprotocol.htm

* Virginia Tech DLRL OAI Projects
+ http:// www.dlib.vt.edu/projects/OAI/
= Repository Explorer
+ http://purl.org/net/oa1_explorer

= NDLTD
+ http://www.ndltd.org
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10 5 More Lmks

% ARC Cross-Archlve Search SerV1ce
+ http://arc.cs.odu.edu/

#* XML Schema Validator
+ http:// www.w3.0rg/2001/03/webdata/xsv

#* Dublin Core Metadata Initiative
+ http://www.dublincore.org

* E-Prints DL-1n-a-box
+ http://www.eprints.org

% XML Tools at W3C
+ http://www.w3.org/ XML /#software
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http://www.dublincore.org/
http://www.eprints.org/
http://www.w3.org/XML/
http://www.w3.org/XML/

That’s All Folks !
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