Metadata Standards
and Applications

3. Metadata
Intereperability,and
Quality: Issues



Goals of Session

¢ Understand interoperability protocols
(OpenURL for reference, OAI-PMH for
metadata sharing)

¢ Understand crosswalking and
mapping as it relates to
Interoperability.

¢ lRVestigate ISstes COncernIng
metadata quality,
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What's the Point About
Interoperability?

¢ For users, it's about resource discoVvery.
(user tasks)
— What's out there?
— [s it what I need for my.: task?
— Can I use 1t?

¢ FOr resource creators, It's about
distrbution and marketing

— Hoew, can [NINCrease the NUMBEL O PEOPIE WHO
HRAE MY, FESOUKCES) EasIV2

—How: canrINjustiiy the filndinG reguired tormake
these reseUrCeS avallable?
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OAI-PMH

¢ Open Archives Initiative-Protocol for
Metadata Harvesting
(REtpE//WWW.GPENakCRIVES.ord/.)

¢ Roots in the ePrint community, although
applicability Is much broader

» Mission: “lihe Open Archives: Initiative
develops and promotes Interoperability
Standards: that alm te facilitate the
efficient dissemination o content. ™

¢ Contentinrthisrcontextisractually,
“MmEetadata apoeut content™
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OAI-PMH In a Nutshell

+ Essentially provides a simple protocol
for “harvest” and “exposure” of:
metadata recorc

& Specifies a simp

Metac
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The OAl World

# Divided into two categories:

— Data providers: “A data provider
malintains one or more repositories (web
servers) that support the OAI-PMH as a
MEANS Of exXposing metadata. ™

— SEerViCe pProVviders: A SErVICe ProVider
ISsues OAI-PMH requests: to data
PrOVICERS and USes the metadata as a
PasIs for building Value-added! SERVICES.
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Other important definitions

& Archive: Not the same as archive’ used in
libraries, more like “repository”

¢ Protocol: a set of rules defining
communication between systems. FIP
(File Tiranster Protoecol) and HilsiP
(Hypertext Tiransport Protocol) are other
examples: off Internet protecols

¢ Harvestings the gatherng tegether of;
mEtadatal iomarnumberR ol distrpbuted
hEPOSIteRIES INterarcompbIined datar store
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Inside OAI Repositories

& repository - A repository is a network
accessible server that can process
requests. A repository is managed by a
data provider to expose metadata to
harvesters

& resource - A resource is the object or:
“Stufif that metadataris "about; ™ Whether
physicall or digital, stered in the FEPOSILOLY.
Or alconstitlient of another database

¢ /tem = AR iteém IS a constituent of a
rEPOSItoRyfifom WhiCh metadata abeut a
FESOULRCE Gan be disseminated

¥ [ECOrd — AEconRdlISTmetadatalin: alSPECITIC
mEtadatal iermat
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OAl Goals

¢ Low barrier to participation

— Server software available in- many.
programming languages, intended to be
easy. to install

— Server-less iImplementation available
AEW Via “Static repository (essentially: a
Web page that leeks: like an @Al
FESPONSE and! can be hakrvested as such)

¢ Limited set off commands

¢ Predictaple responses and lowsr or
data
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Other OAI Info

¢ Responses are encoded in XML syntax

¢ OAI-PMH supports any metadata format
encoded in XML—Simple Dublin Core is
the minimal format specified

¢ Data Providers may. define a logical set
Rierarchy. tor support Ievels off granularity,
ior harvesting! by, Service Providers

¢ Date stamps flag the last change off the
MmEtadatal SEL, and thus: proVvide fitlikther
SUPPELt ior dranularty, o harvesting

» OAT-PMHFSUppOKES ilow  CONtrel
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OAIl Requests

¢ Identify-->Returns general information
about the particular OAI server

¢ ListMetadataFormats-->returns formats
available

¢ ListSets-->returns list of sets available
¢ Listldentifiers-->returns Identifiers only.
¢ LListRecords-->returns record Ids in al Set
¢ GetRecord-->returns particular recend

¢ IRV It eutatthe UIUE OIATREqIStRYz:

(nicte) ://qita.qrainqer.uiuc.edu/reqistry/searchform.asp)
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http://gita.grainger.uiuc.edu/registry/searchform.asp

Dates Used in OAI-PMH

¢ Datestamps are used as values in
requests to support selective harvesting
by date (generally latest update date of:
the metadata record)

¢ Datestamps are alse used in record
N1EAdELS N FESPONSES

¢ Datestamps are parktictlar to a FEPOSItoLRY.

¢ Repeat: OAI dates ane apoeut the
, NoE the

Vietadata StandardstetApplications 14



OAI-PMH Optional Containers

¢ Repository level
— Rights

¢ EHOVENANCE

& RIghtS
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About Container Example

<about>
<provenance xmlns="http://www.openarchives.org/OAI/2.0/provenance"
xmlns:xsi="http://wow.wd.org/2001/XMLSchema-instance"”
x8i:schemalocation="http://www.openarchives.org/0AI/ 2.0/ provenance
http://www.openarchives.org/OAL/2.0/provenance. xsd">

<originDescription harvestDate="2002-02-02T14:10:02Z" altered="true">
<baseURL>http://the.oa.org</baseURL>
<identifierroai:r2.org:klik001</identifier>
<datestampr2002-01-01</datestanp>
<metadatalNamespacerhttp://www.openarchives.org/0AI/2.0/0al do/</metadatalNanespace>
<originDescription harvestDate="2002-01-01T11:10:012Z" altered="false">
<baseURL>http://3ome.o0a.org</baseURL>
<identifierroai:rZ.org:klik001</identifier>
<datestamp>2001-01-01</datestanp>
<metadatalamespacerhttp://vww.openarchives.org/OAI/2.0/0ai de/</wetadatallamespaces>
<foriginDescription>
<foriginDescriptiony

<{ provenances
</ about>
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OAI Rights Expressions

# Rights expressions are valid at three
levels:

— REposItory.
— Set
— Recorad

¢ Rights expressed at the Repository.
and Set levels are not a substitute
O eEXpressions at the Record Level

VietadatarStandardstetApplications
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OAI Best Practices (DLF &
NSDL)

¢ Guidelines for data providers and
Service providers

— Qttp://webservices.tcs.umich.edu/medi
awiki/oaibp/index.php/Main_Page *
¢ Best Practices for Shareable
Metadata

— Nttp: //WEDSERVICES.ILCS. UmICh. eduy/medi
awiki/oaibp/ZPublicliOE =
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OAIl In Practice

¢ The UIUC OAI-PMH Data Provider Registry.

— hQttp://aita.grainger. uiuc.edu/registry/searchform.asp

¢ Includes most known data providers

\
\

Link: on heme page to Service Providers
Provides multiple reports, sample records,

DFOWSES, SEarCn, EtC.

¢ EX. 5 Show report firom: Iefit-hiand menus:

“Distinct Metadata Schemas™

=P/ G d el RE ERU N CREG N/ e FISH /AN STS ChE M aSa S
— CheESE alschema), |00k e PReVICERS and Sample records
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http://gita.grainger.uiuc.edu/registry/searchform.asp
http://gita.grainger.uiuc.edu/registry/ListSchemas.asp

What's an OpenURL?

¢ he OpenURL provides a standardized
format for transporting bibliographic
metadata about objects between
Information Services

¢ Provides a basis for building) SErVICES Via
the notion of anl EXtENGEd: SErVice-lInkK,
WhHICH moVves beyond the classic netion: of;
a rererencelink (@linkshirom metadata to
the full=content described: by, the
metadata)

VietadatarStandardstetApplications 7A0)



“The OpenURL standard enables a user who has
retrieved an article citation, for example, to
obtain immediate access to the "most
appropriate™ copy. of that object through the
implementation of extended linking services.
The selection of the best copy Is based on user
and organizational preferences regarding the
location off the copy, Its cost, and agreements
with infermation suppliers, and similar
considerations. This selection eccurs without
the knowleddge off the User; It IS made pessible
Py, the transpoert off metadata With the
OpenURIt Ink firom: the SOUrCe citation to: a
“reselver (the liInkiservern), Which steres the
Preference Information and the links tor the

appProphriate materials=
—=OpenURIE@VERVIEW, SEXfWeDbsite
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OpenURL Characteristics

+ Protocol operates between an
Information resource and a Service
component

¢ Service component is called a “link
server or “link resolver”

¢ Link server defines the user context

¢ llakes sourGe Gitation and determines
Whether a User las aGCess

Vietadata StandardstetApplications 22



Distinguishing Users

¢ Uses information stored in a cookie
(the CookiePusher mechanism)

¢ Uses information contained in a
digital certificate, such as the one
proposed by the DLE digital
certificates prototype project

¢ Identifies a user's IP address

¢ Obtains user attributes via the
Shibbeleth firameWork

VietadatarStandardstetApplications
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Examples of Extended Service
Links

¢ From a record in an abstracting and indexing
database (A&lI) to the full-text described by the
gelelo]ge

¢ From a record describing a book in a library.
catalogue to a description of the same book in an
Internet book shop

¢ From a reference in a journal article to: a FECord
MAatCRING that reference In an Add database

¢ Eroma citation’in'a journal article torar rECoRE N a
lIBRanRy: cataloglie that shews thelibrany heldings
Ol the citedjournal

Vietadata StandardstetApplications 24



OpenURL Examples & Demo

o http://stxserver.uni.edu/stxmenu?issn=12
34
56/8&date=19983wWolume=128USSUE=2&S

page=154
¢ AR OpenURIE demor

—RttRs//WWWEL KON aC UK/ ISthbUtEdS
SVStEMS/OPERURY
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http://sfxserver.uni.edu/sfxmenu?issn=1234-5678&date=1998&volume=12&issue=2&spage=134
http://sfxserver.uni.edu/sfxmenu?issn=1234-5678&date=1998&volume=12&issue=2&spage=134
http://sfxserver.uni.edu/sfxmenu?issn=1234-5678&date=1998&volume=12&issue=2&spage=134
http://sfxserver.uni.edu/sfxmenu?issn=1234-5678&date=1998&volume=12&issue=2&spage=134
http://sfxserver.uni.edu/sfxmenu?issn=1234-5678&date=1998&volume=12&issue=2&spage=134
http://www.ukoln.ac.uk/distributed-systems/openurl/
http://www.ukoln.ac.uk/distributed-systems/openurl/
http://www.ukoln.ac.uk/distributed-systems/openurl/

Defining and Ensuring Metadata
Quality

o What constitutes quality?

¢ [echnigues for evaluating and
enforcing consistency and
predictapility

¢ Altomated metadata creation:
adVantages and disadVantages

¢ Vietadata malnteEnance strategies

VietadatarStandardstetApplications 26



Beginning to Define Quality

¢ Experience of the library community-
-BIBCO & NACO

— Agreed upon standards for library.
guality.

— [lFaining and documentation: In' SUPPOLrt
O practitioners

— REVIEW: and enforcement off standards
Py MEanSs; o institttional =buddy,
System’™

VietadatarStandardstetApplications 27



How Does Quality Happen?

¢ Lessons from the library community
— Quality Is quantifiable and measurable

— [0 be effective, enforcement of
standards oft quality: must take place at
the community, level

¢ Eurthermore:

— [Data preblems are noet Unigue: toe
partictlar commuUnities

—gEnerallsthategies can improVve
INGEREPERABINIEY,
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Quality Measurement: Criteria

¢ Completeness

& ACcuracy.

& PrOVERNance

¢ Conformance to expectations

¢ lLogical consistency: and CONERENCE
¢ imeliness (Currency, and [Lag)

& Accessibility

VietadatarStandardstetApplications 7A°)



Completeness

¢ Metadata should describe the target
objects as completely as
economically’ feasible™

¢ Element set should be applied to the
target object population as
completely: as possible”

VietadatarStandardstetApplications 0]



AcCcuracy

¢ [Information provided in values
should be correct and factual

¢ Editing applied to:
— Eliminate typos

— ERsSure confiorming name EXPressions

— Ensure standard abbreviations, USages
INFGERERAl

Vietadata StandardstetApplications chil



Provenance

¢ Who prepared the metadata? What
do we know about the preparer?

¢ What methods were used to create
the metadata? Is it human created or
created by machine?

¢ \What transtormations have been
applied since creation?

¢ \Where has It been before?

Vietadata StandardstetApplications 32



Conformance to Expectations

¢ Contains elements a community.
would expect to find

¢ Controlled vocabularies are well-
chosen and explicitly: exposed to
downstream users

¢ Vletadata IS reflective off community,
CRIRKING aboeUt NECESSALY,
COMPrOMISES

VietadatarStandardstetApplications

33



Logical Consistency/Coherence

¢ Standard mechanisms like
application profiles and common
crosswalks are used

¢ Similar structures and appearance
are enabled for search results

¢ [here s very limited reliance on
defaulted valtes

VietadatarStandardstetApplications 34



Timeliness

¢ Currency.

— [arget object changes but metadata
does not

¢ LLag

— [larget object disseminated before some
or allimetadata s available

¢ Metadata aging™ Is affected by,
culturall differENCES BELtWEENR
iBrarians and technoelegists
—lIPrarans: GnEe and It's dene

—lechnoelogistss metadatarastanriterative
prOCeSS VietadatarStandardstetApplications 35



Accessibility

o Barriers to accessibility may be
economic, technical or organizational

— Metadata as " premium™ or proprietary.
Information

— Unreadable fior technicall reasons (file
lormats, ete.)

— Metadata may, not be properiV linked toe
relevant ebject(’s)

VietadatarStandardstetApplications 36



Evaluating Metadata (1)

¢ Random sampling (XMLSpy)

— Advantages
¢ Includes some formatting and color coding

— Disadvantages
& ASssUmes consistency/predictability;

¢ Difficult to determine extent off problems
flound

¢ [ledious; at best

VietadatarStandardstetApplications 37



Evaluating Metadata (2)

¢ Spreadsheets (Microsoft Excel)
— Advantages
+ Better sorting and control by reviewer:

— Disadvantages
o Unwieldy: for large files
& REqUIFES SUStalned flOCUS firom| FEVIEWER
» Requires transiationiinter tab-delimited fiile

VietadatarStandardstetApplications 38



Evaluating Metadata (3)

¢ Visual Graphical Analysis (Spotfire)

— Advantages
¢ View of several data dimensions simultaneously
& Reviewer controls data display.
¢ llends to pull reviewer: focus toranomalies

o Handles fairly: large files at one time, while allowing
SUbset views

o Display manipulation pessible Without pregrammers

— [DiSadVantages
& HIgh cost off seftware
¢ Requiresitransiationiinter tak-delimited file

VietadatarStandardstetApplications 39



Element Names vs. Record Ids (Scatter Plot)

type-
title

temporal+
subject

spatialq

rights-
references-
publisher-
language-
isversionOf
isReferencedBy-
isPartOf
interactivity Type-
interactivityLevelq
identifier-
hasPart+

format-

extent
educationlLevel

element name

description

date | f—— e ol e ———— ———— f—————— i —— o s
creator-
coverage-
contributor+
conformsTo
0-001 0-237 0-475 0-724 1-027 1-285 1-577 1-841 2-086 2-332 3-255 3-485 4-485

metadata record id

Metadata Standards &
Applications
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element name

title-

publisher-

language-

identifier

format-

descrip

date-

creator-

Missing Elements (Scatter Plot)

OOOOOOOOO0OOOOOOOOO0O0O0O0a0O00O000000

REEECENEREEREEREEE PEEEEREEREEEERE
2 records without

Dmmﬂmmmmmmmmm 1 language element

15 [ (8 77 5 £ O U 1 % 8 D S O U 9 7 0P O (0 R E D P R T
format element

0 present

@ .- i - - .> inconsistently

E

" " " - Easy to rescale axis
/_

on the fly and scroll

- = . -r —p— -t T “r T
18492 18496 18504 18508 18515 18551 18567 18574 18578
through records

metadata record id
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metadata record id
oai:scout.wisc.edu:ScoutNSDL-373
oai:scout.wisc.edu:ScoutNSDL-374
oai:scout. wisc.edu:ScoutNSDL-377
oai:scout. wisc.edu:ScoutNSDL-906
oai:scout.wisc.edu:ScoutNSDL-308
oai:scout.wisc.edu:ScoutNSDL-1013
oai:scout. wisc.edu:ScoutNSDL-391
oai:scout. wisc.edu:ScoutNSDL-1533
oai:scout.wisc.edu:ScoutNSDL-870
oai:scout.wisc.edu:ScoutNSDL-251
oai:scout.wisc.edu:ScoutNSDL-1263
oai:scout. wisc. edu:ScoutNSDL-694
oai:scout. wisc. edu:ScoutNSDL-293
oai:scout. wisc.edu:ScoutNSDL-253
oai:scout.wisc.edu:ScoutNSDL-1168
oai:scout.wisc.edu:ScoutNSDL-1103
oai:scout. wisc.edu:ScoutNSDL-1055
oai:scout. wisc.edu:ScoutNSDL-256
oai:scout.wisc.edu:ScoutNSDL-575
oai:scout.wisc.edu:ScoutNSDL-710
oai:scout. wisc. edu:ScoutNSDL-204
oai:scout. wisc.edu:ScoutNSDL-135
oai:scout.wisc.edu:ScoutNSDL-375
oai:scout.wisc.edu:ScoutNSDL-212
oai:scout.wisc.edu:ScoutNSDL-542
oai:scout. wisc. edu:ScoutNSDL-549
oai:scout. wisc.edu:ScoutNSDL-531
oai:scout.wisc.edu:ScoutNSDL-153
oai:scout. wisc.edu:ScoutNSDL-224
oai:scout. wisc. edu:ScoutNSDL-246
oai:scout. wisc. edu:ScoutNSDL-82

Table View

element namespace

. element e element value

http:ffpurl.orgfdcfelements/1.1/ date -
http:ffpurl.orgfdcfelements/1.1/ date -
http:ffpurl.orgfdcfelements/1.1/ date - \
http:ffpurl.orgfdcfelements/1.1/ date 1992
http:ffpurl.orgfdcfelements/1.1/ date 1993
http:/fpurl.org/dcfelements/1.1/  date 1994 - 2000
http:ffpurl.orgfdcielements/1.1/ date 1995
http:ffpurl.orgfdcfelements/1.1/ date 1997
http:ffpurl.orgfdcfelements/1.1/ date 1997 - 1999
http:ffpurl.orgfdcfelements/1.1/ date 1999
http:/fpurl.org/dcfelements/1.1f/ date 1999, 2002
http:ffpurl.orgfdcfelements/1.1/ date 2000
http:ffpurl.orgfdcfelements/1.1/ date [
http:ffpurl.orgfdcfelements/1.1/ date [
http:ffpurl.orgfdcfelements/1.1/ date [1993]
http://purl.orgfdcfelementsf1.1/ date [1996]
http:ffpurl.orgfdcfelements/1.1/  date [1997 - 2041]
http:ffpurl.orgfdcfelements/1.1/ date [2002]
http:ffpurl.orgfdcfelements/1.1/ date [c-]
http:#fpurl.org/dcfelements/1.1/  date [c]
http:ffpurl.orgfdcielements/1.1/ date [c1940]
http:ffpurl.orgfdcfelements/1.1/ date [c1995 -/1998]
http:ffpurl.orgfdcfelements/1.1/ date [c1997
http:ffpurl.orgfdcfelements/1.1/ date [c20
http:ffpurl.orgfdcfelements/1.1/ date c-
http:ffpurl.orgfdcfelements/1.1/  date c1991
http:ffpurl.orgfdcfelements/1.1/ date c1993
http:ffpurl.orgfdcfelements/1.1/ date ¢1993 - 2001
http:ffpurl.orgfdcfelements/1.1/ date c2001
http://purl.orgfdcfelementsf1.1/ date c2001, 2002
http:ffpurl.orgfdcfelements/1.1/ date c2002
Metadata Standards &

Applications

Only DC Date elements
are selected for display

Sorted by element value

Non-empty, "no

information” values

that may confuse
end users

The only W3CDTF
syntax present is
four digits.
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Improving Metadata Quality ...

¢ Documentation

— Basic standards, best practice
guidelines, examples

— EXposure and maintenance of local and
commuRnIty, vocabularies

— Application Profiles
—iFalning materials; tools, Methodologies
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... Over Time

¢ Culture change

— Support for documentation and
exchange of knowledge and exXperience

— Routine contribution te the “general
good™

— More fecused research on' practical
metadata tUse and guality, considerations

— Better project-hased and community-
widerdeclmentation
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Crosswalking

“Crosswalks support conversion projects and
semantic interoperability to enable
Searching across heterogeneous
distributed databases. Inherently, there
are limitations to crosswalks; there is
rarely’ a one-te-Gne CorreESPONEENCE
PELWEER| the fields or data elements in

diffierent infermation: systems. -
—— MarRyWoeoedley, Crosswalks: e Patl to: UnRIVeErsal ACCESS 2
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‘Metadata schema transformations are more
complex than purely structural transforms
pbecause they require a set of equivalences

identified

oy human experts—Dublin Core title

can be mapped to MARC 245, Dublin Core

author ca
On—pbut t
a multituc

n e mapped to MARC 100 and so
IS Important knewledge Is recorded In
€ ofiways that are net standardized

and net a

Ways machine-processanle; incitding

\Wehpages, datalases, spreadsheets; PDE
GECUMENRLS, andithe SEUCE CeUE ot many.

computer

languages.:

== Jean Goeahy, IWerRPatisiioNnteroperanlelvietadata

VietadatarStandardstetApplications



Crosswalks

¢ In general: Semantic mapping of elements
between source and target metadata standards

¢ [he process off metadata conversion Specification
Includes transformations required to convert a
metadata record content to another format,
Including:

— Element to element mapping
— Hierarchy, and opject resolution
— Vetadata content ConVvenRsions

— SHYIESHEELS GCan' BE Created tor thanstorm
mEtadata Pased Onl CresSWalks
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II. MARC to Dublin Core Crosswalk (Unqualified).

Conventions: "§" 15 used to represent the control character subfield delimiter.

DC Element

MARC Fields

Traplementation notes

Title

245

Creator

100, 110, 111, 700, 710, 711

720

See Appendix 1 below, Contributor element not used.

Subject

600, 610, 611, 630, 650, 653

Description

500-599, except 506, 530, 540, 546

Contributor

See Appendix 1 below; Contributor element not used.

Publisher

260$afb

Date

260%c

Type

Leader06, Leader07

6355

See Appendx 2 for Leader-Type rules

85634

856%u

786808t

008/35-37
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I MARC to Dublin Core Crosswalk (Qualified).

DC Flement

DC Qualifier(s)

MARC Fields

Iaplementation notes

Title

245

Title

Alternattve

130, 210, 240, 242, 246, 730, 740

Creator

100, 110, 111,700, 710, 711

720

see Appendix 1 below.

Subject

600, 610, 611, 630, 650

Second mdicator=0

Subject

600, 610, 611, 630, 650

Second mdicator=2

Subject

050

Subject

082

Subject

080

Description

500-599, except 505, 506, 520, 530, 540, 546

Description

TableofContents

505

Description

Abstract

520

First indicator=3

Contributor

see Appendix 1 below; Contributor
element not used.

Publisher

260%afb
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Avallable Crosswalks

¢ Library of Congress

— Qttp: //Www.loc.goVv/marc/marcdocz.htm
|

¢ MIT

— http: //libraries. mit.edu/guides/subjects/.
mMetadata/mappings.atmi

9 GELLY

— NGRS/ /WWWLGELEY - ed U/ rESEaRCh/ CONCUCEHINGLFES
earchy/Standarads/intremetadata/CrosswWalks. ht
mi

VietadatarStandardstetApplications 0]



Problems With Converted
Records

¢ Differences in granularity (complex
VS. simple scheme)
— Some data might be lost
— Differences in Semantics can 0ccur

— DIffEFENCES N USe off content standards
mMake sharing semetimes problematic

— Properties may. Vary: (€.9. repeatability)

¢ ConVerting everything may: Not
always be therbest selution
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Example:Mapping
MODS:title to DC:title

¢ Includes attribute for type of title
— Abbreviated
— [[ranslated
— Alternative
— Uniform

¢ Other attributes:
— Dy attherity, displayitanel, XItink

¢ Subelementss title, parthName,
partNUmBEr, NONSeLt
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Mapping MODS:title to
DC:title

¢ DC has one element refinement:

Alternative

— DC title has no substructure; MODS allows for
subelements for partNumber, partName

¢ Best practice statement in DE-Lib says to
Include initialt article

— V@S parses INte<NONSOrt>

¢ MODS cantlinksterartitieNnrantatthomty fle
[IFdEsIked
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Exercise

¢ Evaluate a small set of human and
machine-created metadata.

lYietadata Standands 8 Applica



