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Interoperability issues ...

When a project starts:

*“Should we adopt a
schema or create
one?”

*“Which metadata
standard should we
follow?”

~— *“Do we need to modify
the schema?”
«“Can we reuse
existing catalog
records in a new digi
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(cont.) Interoperability issues ...

In building
a digital collection:

“We would like to
merge our records
with those from
another collection,
but they have used
a different schema.
What should we
07?” \ :
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(cont.) Interoperability issues ...

Toward integration:

“A large digital library project
has requested that we
provide our metadata for its
repository. How can we
convert our data to their

- format?”

“All members employ different
metadata standards. How
might we provide data for
federated searching?”

©Marcia Zeng, 2009



Overview: Ensuring interoperability at different levels
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Overview: Ensuring interoperability
at different levels

1. schema level 2. record level
— derivation — data conversion
— application profile — data reuse, integration
— crosswalks 3. repository level
— switching-cross — OAI protocol
— framework — SUbjeCt aUthority file
— schema registry Mapping
— value co-occurrence
mapping

— enriched records
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4 QAhAMﬂ If\\ lf\l
1. JUIICITHIA ITOVUOI
Schema A
* %  Efforts focus on the
°© o, elements of the schemas
® e that are independent of
\ any applications.
Schega B = e The results usually
ﬂ?ﬁ;:} o \\ dappear as.
o3 Application _ :
e m » \\:Pmﬁle derlyedﬂelemerltl sets,
“ e ) — application profile
© oo — crosswalks
{;chemac % — switching-cross
o 0 oy ® — framework
e o & — schema registries
o @ g *
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1. Schema level

1.1 Derivation

Source schema Adaptation, modification, expansion,

partial adaptation, translation, etc.

—

eg: DC, -

VRA Core New schema depends on the source

schema




MARC

1. Schema level

MODS

MARC XML

MARCLite

Shorter version, transiated
version

TEI — TEI Lite

LOM CanCore
—— DC in
DC Various
languages

1.1 Derivation

*Adaptation, modification, expansion,
partial adaptation, translation, etc.

New schema depends on the source
schema



1. Schema level

Electronic Theses and Dissertations Metadata Set

ETD-MS

Dublin Core _—~ [13 DC elements]

N Expansion

thesis.degree
-- hame

-- level

-- discipline
-- grantor

1.1 Derivation

*Adaptation, modification, expansion,
partial adaptation, translation, etc.

New schema depends on the source
schema



Examples from NLM Metadata Schema

The key used for "ldentifier" is:

DC = Approved Dublin Core elements

and qualifiers
NLMDC = Approved Dublin Core

NLM = NLM-defined elements

National Library of Medicine

Element: Subject, Class Number

_ _ = Name: Subject, Class Number
elements with NLM-defined qualifiers \‘Identifierl NLMDC.Subject.NLMClass
Definition: An classification

\

Element: Permanence Level
Name\ Permanence | evel

ldentifi :MLM.Permanence.Level

Definition: The extent to which a
user can be assured that the
resource will remain stable and
available

Required: R

Repeatable: N

Comments: N/A

number which represents the topic of
the content of the resource

Required: O

Repeatable: N

Comments: N/A

NLM Metadata Schema http://mww.nim Hifs §ovitsd/cataloging/metafilenew.html




Europeana Semantic Elements

Source | Element Refinement(s) Source Element Refinement(s)
DC title alternative DC coverage spatial; temporal
DC creator DC rights
DC subject DC terms provenance
DC description | tableOfContents Europeana relation IsShownBy;
. IsShownAt

DC publisher Europeana userlag
bC contributor Europeana unstored
DC date created; issued Europeana objact
DC type Europeana language
DC format extent: medium Europeana provider
DC identifier Europeana type
DC source Europeana | uri
DC relation @s‘w’ersioan; hasVersion; Europeana year

IsReplacedBy; replaces;

isRequiredBy; Europeana hasObject
“ 3 eumpeana Furopeana | country Aok

Source: Concordia: Integration of Heterogeneous Metadata in Europeana
http://dublincore.org/groups/tools/docs/LIDAO9WorkshopC_1.pdf




1. Schema level

Schema A
s W
» W
»* »
¥ ® = = .
® 1.2 Application profiles
e Consisting of data elements drawn from
Application one or more namespaces
Schegla B grOf”e ~ ecombined together by implementers
o 2 = optimized for a particular local
& £ .o application.
o o @ Py
e 5
»»
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Australasian Virtual Engineering Library
Metadata Element Set

Metadata

AVEL METADATA ELEMENT LIST

The AVEL Metadata set consisted of nineteen elements. These were based on the Dublin Core standard.

Dublin Core elaments supported by AVEL

AGLS

DC.ldentifier
DC.Title
DiC.Creator
DC.Subject
DiC.Description
DC.Publisher
DC.Contributor
DC.Date
DC.Type
DiC.Format
DiC.Language
DC.Coverage
DiC.Relation
DC.Rights

elaments supported by AVEL

AGLS.Availability

EDMNA elements supported by AVEL

EdMNA.Review

Administrative elements supported by AVEL

AC.Creator
AC.DateCreated
AVEL.Comments

DC elements

AGLS (Australian Government
Locator Service) metadata element

EDNA (Education Network
Australia) metadata element

Administrative metadata elements

http://avel.library.uq.edu.au/technical.html




Dublin Core Application Profiles

« DC-Library Application Profile (DC-Lib)
— clarifies the use of the DC metadata element set in libraries and
library-related applications and projects

« DC Government Application Profile
— clarifies the use of DC in a government context

« DC Collection Description Application Profile

©Marcia Zeng, 2009



1. Schema level

Source Target
definition definition
Schema A
. o \ /
» » Mapping definition
» » ® , v ﬁ
% ® ! [ : | Target
Source ||[— Mapping template >
o w_u - Metad
A 4 4
Mapping template language
| B | 1.3 Crosswalks
;:heg‘ :}B « Crosswalking between
o . elements
L :
© s  Schemas are independent




Common

Crosswalking Approaches

target

source

Absolute
crosswalking

Relative
crosswalking

VAR Core (3.0)

Technique

Location.Current
Repository

Dublin Core

Dublin Core

Format

Contributor
Coverage

©Marcia Zeng, 2009




attribution

culture

dates

e ecarliestDate

= |atestDate

*  name

role

s |atestDate

» earliestDate

« author

« position

s text

= name

« refid

e.g., VRA Core -DC

» work, collection, or

image

-~ 1« VRA: hierarchical; DC:
—~|> agent \ f flat structure

» date I

[ | S
I # cultural context / ¢ VRA many more

elements than DC

» description

» inscription

Fa-1
— *VRA: several
__, €lements correspond

}

— to one DC element

» location » subject
I\ = term
» material
\r technigque

» measurements }

= textref
~. ‘ -y * name
> relation N

= refid

_ =~ title
» worktype

©Marcia Zeng, 2009



Crosswalk issues

More workable when mapping from complex to simpler
schema - “one way street”

Different degrees of equivalency:
— One-to-one, one-to-many, many-to-one, one-zero

Works well when the number of schemas involved is
small

Multiple schema mapping extremely labor intensive,
requiring enormous intellectual effort

©Marcia Zeng, 2009



1. Schema level

Schema A Schema C
o ® s ©®
** o ° ** o °
0, * 0. ©®
® e ® e
\VAG/
<] @ =
/ £ v Q = 1.4 Cross-switching
e Schema D - One of the schemes is used
‘4}{}{} S ‘4}{}{:} = as the switching mechanism
L3 o .
5 o O e u ¥ between the multiple
£ £ schemes.




Getty’'s Crosswalk from CDWA to multiple schemas

Metadata Standards Crosswalk

Thie crosswalk beow includes oaly & partial list of the elements far each standard, focuddng an the aress of averlap, This crosswale is for planning purposes anly; refer to the original standards If you are creating a technlcal mapping.
Fot the Full list of elements for any one of the standards below, click an the name of bhe standand &t the top of the wlurmn,

(Te print this croswalk from your Web browser, use the tabloid 11 % 17-nch paper size setting, landscape print fomat, .25-inch mangins. Altematively, print the FOF from the Printer Frandly FOFs link, see left-hand navigation.)

COWA | ccofi] | COWALite[2] | VRA 4.0 XML | MARC/AACR | MODS |  DublinCore | DACS |
1. OBJECT/ WORK (core)
1.1, Catalog Level (core) <gdwalite: recordType= [ <wra: work= or <vra; collection=  |853 Genre/Form  |<genre> 1 Levels of Description LEV!
300a Phyzical <gxtent>
Diescription - Extent
1.2, Object/Work Type  [Work Type  [<cdwalite: | <yra: worktype> in <vra: work>  [653 Genre - Form  |<genre> Type [3.1 Scope and Content |<can
(core) ohjectWorkType= or <vra: collection= <gE
[in
14, Components/ Parts 300a Phyzical <gxtent> Format.Extent 2.5 Extent <pk
Description - Extent [in=
3.1 Scope and Cantent
1.5. Remarks 5.4 hcoruals
2, CLASSIFICATION (core)
2.1, Classification Term  [Clzss <dwalite: classification> 050 <clzssification=| Subject (classification
(core) 054 "Other schema)
classificadon
number”
3, TITLES OR NAMES (core)
3.1, Title Text (core) Title <cdwalitertite= <yra: title= in <vra; work> or 24¥a Ttz and Title |=title= Tite 2.3 Title <t
<vra: collection= - <3
Related [nfurm=tion ol
[in=
3.2, Title Type Title Typa <gdwalitzstitle= type <yra: title type= = in <vra: work=
or <vral collection

http://www.getty.edu/research/conducting research/standards/intrometadata/crosswalks.html




1. Schema level

1.5 Framework
SchemaA

» Building a framework based
SchemaB ‘ot

S (C on eX|st|ng. schemas

* Or establishing a
framework first to guide the

schema development




O O HRG PLkOR-L B -3 -
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Metadata

I
Educational For News & People For About . Home BeS
g, Resources ¥ Educators ¥ |l Opportunities Wl & Groups ¥ Developers 'V DLESE VW Register
2 ' Mew to DLESE
Search & Print

Collections &(

i w
Bt e ‘Educatlunal resources ‘ @

¥

Matardata hama

Collection building
Collection

Contribute to DLESE
Controlled vocabularies
DCSIOAI tool users
DLESE-IMS

Glossary

News-Opps

Objects

Other services & issues
Presentations

Site map

ADN framework

ADN (ADEPT/DLESE/NASA)

Framework purpose

The purpose of the ADMN (ADEFT/DLESEMASA) metadata frameworl s to describe resources typically used in
lzarning environments {e.g. classroom activities, lesson plans, modules, visualizations, some datasets) for
discovery by the Earth systerm education community.

Current version

Version 0.6 50 |5 the current version and is the version collection builders should use in order to contribute a
news an opportunities collection to DLESE.

Required metadata

Eecause each wersion of this framewaorlk has different required metadata, please refer to the specific frameawork
wersion of interest for appropriate information.

#

Tool support to create required metadata

Eecause each wersion of this framewaorl has different tool support for creating required metadata, please refer to
the specific wersion of interest for appropriate information.

Framework features and constraints

Eecause each wersion of this framewaorl has different framework features, please refer to the specific wersion of
interest for appropriate information.

http://www.dlese.org/Metadata/adn-item/




1. Schema level

Functionalities of MR

e registration and
Metadata Registry publishing of schemas

and application profiles

Scherga A e management
L
%o
< ® e search and
retrieval
ScheglaB T = -
{}*{}z e crosslinking and
°o o° s crosswalking
oo
5C
Schema C = . .
% o| 1.6 Metadata Registries
oo
13 {}{:}
N




2.1 Schema level

Fundamental components of MR

Metadata Registry -Data models
eElement identification

eElement set identification

Scherga A eEncoding scheme identification
e *: eApplication profile identification
’ﬂ** . -Element usage identification
eElement crosswalking identification
S{:fl;;ﬁ‘gB CH—
o o e
o} *{;f
e °®
Schema C e = . .
o 7| e 1.6 Metadata Registries
°o %o
L3 43
Lo %




Metadata Registry Examples

Cross-domain and cross-schema registries,
— e.g., UKOLN’s SCHEMAS Registry > CORES Regqistry
— JISC IE Metadata Schema Registry (IEMSR)

Domain-specific, cross-schema registries,

— e.g., UKOLN’s MEG (Metadata for Education Group)
Reqistry

— Australian Institute of Health and Welfare - Metadata Online
Reqistry (METeOR)

Project-specific registries,
— e.g. The European Library (TEL) metadata registry,
whose purpose is recording all metadata activities

associated with TEL

Standard-specific registries
— e.g., DCMI Metadata Registry

©Marcia Zeng, 2009



Elements

3 CORES Registry - Microsoft Internet Explo

. . MName Element Set
3 .httpt.ia/é\(NWW.COI‘xes ,_'eu .netll;gagclftry{-avorftes ﬁ.hstract The Duklin Core Terms Element Set  Detail
3 i J | | &~ r: A4 - - : o .
B - = = W]y i Access Conditions  The RSLP Collection Description Detall
. Google [Cl*SCHEMAS Registry
: Element:: Abstract@en-US ian Detail
- Address | &] http://cores.dsd.sztaki.hu/
ID http://purl org/dc/terms/abstract ent Set Detail
CORES Registry LILE Abstract Detail
Definition A summary of the content of the resource
Comment tion Detail
Download schema creation tool you ar Data type string
Help on using the registry Obligation optional tion Detall
Occurrence tion Detall
] L Refines Description
Agencies: Browse -Search Element Set The Dublin Core Terms Element Set tion Detail
Element Sets: Srowse -Search : :
A . There are no annotations for this resource. Add [lIeN Detail
nnotations tat
Elements: Browse -Search nEw annotation
Adminstrative  List adminstrative metadata for this resource
Encoding Schemes: Browse -Search metadata (0)
Application Profiles: Browse -Search Element Usages
Element Usages: SBrowse -Search Hame Application Profile
: : Abstract The Qualified Cublin Core Application Profile Detail
sandbox registry - Il.l{:ﬁii-:-::t?;?;Ifosfi-lgsmlg?el::ﬂ:ﬁ Abstract The British Library Application Profile Detail
@ 2002 MEG Registry Project, ILRT If i
and UKOLN Refines
& 2002, CORES Project, MTA
SZTAKIDSD Name Element Set
Description The Dublin Core Element Set v1.1 Detail




Schema A

2. Record level

p N

Schema B

A

AN

Records\

f:}g?{:;
"

o
oo W

S Profile
N\
—

tion

\_/

Records

« Efforts attempt to
iIntegrate metadata
records through

mapping

« Common results
Include:
— converted records,

— new records that
combine the values
of existing records.

Marcia Zeng, 2009



2. Record level

2.1 Conversion of records

Records ||| m————) Rocords

_—
\/V\//
€.g.. J|_‘ |
MARC record - MODS record B
MARC record = DC record Records
LOM record - DC record L | N
\/—/

o O O




How they are mapped
in crosswalks:

e

nae
> Rt

Bl

@

Complicated mapping relationships

eOne-to-One
*One-to-Many
Many-to-One
eOne-to-Zero

eQOverlapping horizontally or vertically
eControlled vs. uncontrolled value spaces

How they may exist in real schemas:

Bl




Examples of Incorrect element mapping

Tvpe of Document Diszertation
Author
URN etd-03302002-130637
Persistent URL hitp:/resolver.caliech.edu/Cal
Title Aspects of non-Fermi-liquid r
Degree PhD
d Option Ph}-'s.i;_b

Advisory Committee Advizor Name Title

John Preskill  Committes C

gtan Nayak Committes M
Michael Cr
Mazi-Chang Yzh C

ommittes Iy

,ée:m‘u rds

\

phase transitions N
Hubbard medsl
strongly correlated el:
charge-density wave
superconductivity
glectronic conductanc

L L L L L L

We consider several examples of metallic

Date M ZI}I}Z-I}ﬁ-:://
Availability T e
Ahbstract

systems that exhibit fron-Fermi

v

missing keywords

zov. OPTIONS mapped to SUBJECT, missing all KEYWORDS

dc:title: |A5pect5 of nan-Fermi-liquid metals
dc: ' : Ene
dciaubject | Mhysics

Ve consider several examples of metallic systemns that exhibi
presence of a "hidden” arder. The primary models are density
dcdescription] symmetry. In the first model, the same-time correlation functic
the nodes. We derive the phase diagrams and study the thern
phase diagram when the underlying micrescopic interaction F

de:publisher | California Institute of Technolagy
dc.:::c-ntributnr| Mai-Chang Yeh

dc:::c-ntributﬂr| Chetan MNayak
dc:cc-ntrihutnrhnhn Preskill

de:contributor| Michael Cross

dc:date | 2002-06-03
deitype | Text
dc:format | application/pdf

deidentifier | http:/iresalver.caltech. edu/CaltechETD: etd-05302002-130637
dcisource | hitp:iietd.caltech.edu/etdiavailable/etd-05302002-130637/
dcilanguage | en

de:rights | unrestricted

©Marcia Zeng, 2009



before ...

Examples of Incorrect element mapping

Invesbgatlon of t
Center” pay television service

Ward, John Erwin.

Series/Report no.:

Issue Date: 1970
Publisher: Electronic Systems Laboratory, Dept. of Electrical Engineering and Computer

Science, Massachusetts Institute of Technology

Report (Massachusetts Institute of Technology. Electronic Systems
Laboratory) ; ESL-R-650.

DeXcription: M.I.T. Project DSR 82300. Research supported by Lincoln Center for the

Appears in Coll

no CREATOR

3357 records !

Performing Arts.

URI: http://hdl.handle.net/1721.1/1259

DC: Elements: 14
de:title: |Investigatiﬂn af technical consideraticns in a proposed “Live fram Lincoln Center” pay televis
dc:subject |Subscriptinnte|evi5iﬂn

dc:subject |TI{?855.M¢‘I E386 no.6ad

1T 82300, Research supported by Lincoln Center for the Perfarming Ars.
dcipublisher |Elec:trnni|:: Systems Labaratary, Dept. of Electrical Engineering and Computer Science, Mass
dc:contributorl Ward, John Erwin.

dc.date |EDDE—DE—E1TDE:EQ:5?E
dc:date | 1976
dciformat | v, 49, [31] leaves

dc:format | applicaticn/pdf
dciidentifier | hitp."hdl.handle net1721.1/1258
dc:language | Eng

dc:relation |Hepnrt (Massachusetts Institute of Technology. Electronic Systems Laboratary) ; ESL-R-530.
©Marcia Zeng, 2009




;Examples of Inappropriate element mapping

before .®
Id Mot Available
Title Envircnmental Testing of MEMS for Space Applications
Author(s) K. Man, 1. Mewell
E-mail(s) NSA, NFA
Department Jet Propulsion Laboratory, Jet Propulsion Laboratory
Organization MNASA, MASA
Description Agenda: Envirenmental Werification Objectives; Test Seguencing;
W Thermal, Wacuum Pressure, Quasi-Static Accele@—» missed?

‘Classification Aerospace Aeronautical Engineering ¢ Structural Mechanics and Dyne
Date of Creation 1993-3-4
Copyright Information This resp
educatio
Format de:title: | ST Testing of MEMS for Space Applications
Size dc:creator |I-<C. Man
Requirements dcicreator |J. Mewell
Interactivity Type MIXED: B[ ( dcsubject | Aerospace Aeronautical Engineering
Resource Type slide Pred < dcsubject | Structural Mechanics and Dynamics
Interactivity Level MEDIUM: dc:subject | Aircraft Structure and Materials
Intended Audience Teachers, dc:descriptic-n[&genda: Environmental Verification Objectives; Test Sequencing; Er
Context of Use Profession de:publisher |Digita| Library Metwark for Engineering and Technology
Learning Duration 1 HOUR, dc:date I'1EIQE—EIE—EH
dc:format |F'DF
Resources dciidentifier | hitp:ivwoww. dinet vt eduirepasitorv/previewRepository/AE000000/AED
dc:language |en-US
decirights |This resaurce has MO copyright restrictions; the contributor(s) agree

CLASSIFICATION mapped to SUBJECT and missed all the KEYWORDs.




Problems exist in direct mapping
when:

converting from a /ess inclusive to a more inclusive
format

Converting between flat and hierarchical structures

converting from an uncontrolled vocabulary content
to a conftrolled vocabulary content

converting to fields where there are indirect impacts
on the corresponding fields and values, (e.g., 043
and 6xx #z)

data contents use different controlled vocabularies
data being converted into non-searchable fields

©Marcia Zeng, 2009



Examples of Missed Data Values

during converting

* When a group of elements map to a single
one, there could be missed data values.

RightsManagement
Role Copyright Holder
Description Ma copyright notice. Copyright 2001 Rainer Dick presumed.
Contact arxiv.org e-Print archive. http:ihoocandy.cornell. eduw/
Conditions
dc:rights

©Marcia Zeng, 2009



From a LOM record:;

1- GENERAL

o 1.1 Identifier

-- Catalog : NEEDS

-- Entry : 49FEC5AD-7B27-4540-BOF7-EF20AB5126D9
-- Catalog : POND

-—Etnr s lwi236ADF369D204FCEBSBDASAS72F21B13
1.2 Title

The Mini Board Technical Reference

- L |

i

o 3.1 Identifier
-- Catalog : NEEDS
-- Entry : 49FEC5AD-7B27-4540-BOF7-EF20AB51260h9
-- Catalog : x-ims-plirid-vO
-- Entry : urn:x-ims-plirid-vO:licef.telug.uquebec.ca:sy%:lorix:4

4- TECHNICAL
4.1 Format
4.2 Size (bytes) |
T3 Locaton _— three
hitp:/lcs.www.media.mit.edu/people/fredm/papers/mb/| identifiers
4.4 Reguirements q

i

(]

il

i

dc:identifier

smultiple elements should map to dc:identifier element

©Marcia Zeng, 2009



Examples of Missed Data Values

Title

Author

Category
Subject

Game Theary Simulation
Stephan Waner
zame Theory

Game Theary

Type

Interactive M/ﬂ missed?

Description

URL

Here is a little on-line Javascript ufility for
row and column player). It is also designe
mixed strategy most of the time...) Notes:
Explorer, version 3 or later. You need only
will setthe others to zero. To play against
Play” and click on row strategies. (The coi

hitp://people. hofstra.edufaculty'Stefa

jde

DC: Elements: 8
dc:title:
dc.creator
dc:subject

dc.description

dc:date
dcidentifier

do:source
dc:language

Converted Record :

| zame Theory Simulation
| stephan Waner

| zame Theory

Here is a little an-line Javascript utility for game theo
and column player). Itis also designed to play again
strategy mast of the time...) Motes: This will anly warl
version 3 ar later. You need only enter the nan-zera p
athers to zera. To play against the computer, enter th
row strategies. (The computer does not know your mjy
| 2003-01-01
hitp:iwww.econport.org:8080/econportirequest?
page=webh or summary&contentlletadatalD=116

| hitp:fpeaple hofstra.edufaculty'Stefan_WanerBeall!
|en

These records’ TYPE values
were not converted to the

repository.
These resources are

excluded when users search

by resource type.

©Marcia Zeng, 2009

SERRCH

Search By Resource Format

[] Text

[ ] Image

[] Audio

[] video

] Interactive resource

[] Data




Avoid Missing Data Values in Conversion !

e Collections which did not provide FORMAT information are
excluded from being searched

Search by format

I\

[ ]Graduate [] Text
[]Collega [] Image
[ JHigh school [ ] Audio
[Middle school [] Video
| |Intermediate elementay || Interactive resource
(JPrimary elementary | _[] Data

What is actually
searched.

What should be
searched.

©Marcia Zeng, 2009



2.2 Data-reuse

-- creating new
metadata records
based on existing
records

2. Record level

AN

New
record

’/

o




2.2 Data-reuse

Combining and recombining (the twin
aspects of reuse) metadata
descriptions

1) Creating basic metadata
descriptions can be a combined
effort of machine and human
processing

2) Existing metadata descriptions can
be reused for any appropriate
projects

3) Quality of metadata can be
enhanced through recombinant
metadata

4) Integrated records can be
generated for better access and
sharing.

©Marcia Zeng, 2009



Simplicity e

_ Administrative
Modularity metadata
Reusability
Extensibility Descriptive
Interoperability metadata

Preservation
metadata

©Marcia Zeng, 2009



METS

(Metadata Encoding and Transmission Standard)

» A standard for packaging descriptive,
administrative, and structural metadata into
one XML document

« A framework for combining several internal
metadata structures with external schemas
(such as MODS or MIX)

* The descriptive metadata section may point to
descriptive metadata external to the METS
document

http://www.loc.gov/standards/mets/

©Marcia Zeng, 2009



2. Record level

Using METS — a ‘glue’ or ‘hub’ of metadata

Header metadata about the METS file
A
- a hierarchical description of the object’s
Structural map physical and/or logical structure
A
R e T Administrativel technical, IP rights,
o > log source, digital
MR metadata | 2@
M ETS"DO_C ument ,~ provenance ... ...

Descriptive -
one or more descriptive
metadata | metadata records

A 4

structural metadata recording

v

Link Structure the existence of hyperlinks
~ within the object

=

Behaviors

A 4

File Section | aninventory of
the content files

API (Archival Information Package) and location information
for any software behaviors needed to work with the object’s

content or metadata



Review: Ensuring interoperability at different levels

Schema B

o Lo
¥

3

o o W
¥

I P
7
/I,

N

Schema C

ik
{i}{z}iﬁk

Lo
oLy

{:}{C}

®

\ Application
Profile

(@
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Europeana
Heterogeneity: records grouped by metadata format

1 ML

de

rmn
memoireS AP
museumdat
SCran

branly
memoirel VE
joconde

INA
memoireCRMH
Otbets

457,571

27705

409,707
61,583

70,05

H IOTEEERETE NN

25,633

370258
1IB617

338,250 265311

Source: Concordia: Integration of Heterogeneous Metadata in Europeana
http://dublincore.org/groups/tools/docs/LIDAO9WorkshopC_1.pdf




QD

AnncitAarms lavial
9. NEPOSIIONY 1EevVei
* With harvested or
integrated records from
varying sources, efforts = 5
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level focus on mapping

value strings associated ROy
with particular elements

(e.g., terms associated ~
with subject or format

elements).

e This enables Cross-
collection searching.
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3. Repository level
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Benefits of the
OAI approach

« Material can be accessed more widely;

* Material can be exploited for purposes different from
those that originally motivated the creation of the
repositories;

 New and improved services can be constructed because
of the possibility of accessing multiple repositories; and

* There is potential for cost-saving inherent in new models
of the scholarly communication process that could be
realized through an open archives approach.

Summarized by Carpenter (2003)
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3. Repository level

3.2 Value-Based Mapping for Cross-Database Searching

IN1dCS

rultilingual access to subjecks

Home

OO0 0/0o|0oo|dOn

English (LCSH)

Al terrain cycling

Al terrain cycling -- Training
Cyeling

Cycling accidents

Cycling for women

Cycling -- Law and legislation
Cycling -- Records

Cycling -- Safety measures

Cyeling - Training

e.g., mapping between values
of subject authority files

Deutsch (SWD) Fran¢ais (RAMEALU)

Mountainbiking or Gelanderadsport | Vélo tout terrain or Velo tout terrain

Training and Gelanderadsport Entrainement and Yélo tout terrain
Fadsport or Radfahren Cyclisme or Cyclisme
Sportverletzung and Radsport Cyclistes - Lésions et blessures
Frauensport and Radsport Cyclisme feminin

Sportrecht and Radsport Droit and Cyclisme

Rekord and Radsport Records and Cyclisme
Unfallverhotung and Radsport Mesures de securité and Cyclisme
Training and Radsport Entrainement and Cyclisme
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X I11dCS

multilingual access to subjects

Your search results in the libraries...

Home | Browse translations

British Library: 30 hits.

1. The complete book of mountain biking: Brant Richards and Steve YWorland;

2. The mountain bike book David Leslie; photographs by Tim Woodcock:

3. Mountain bike racing; Tim Gould and Simon Burney;

4. Mountain biking; Brant Richards:

5. Learn mountain biking in a weekend;

6. Fattire: a celebration of the mountain bike; Amici Design;

T. Pro mountain biker: the complete manual of mountain biking - bikes accessories and techniques; Jeremy Evans and Brant
Richards;

8. Mountain biking; Paul Skilbeclk;

9. The ultimate mountain bike book:

10. Advanced mountain biking;

Chovat mnra racnrdc
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Bibliothéque nationale de France: 66 hits.

1. La Consultation médicale du cycliste: D J-P. de Mondenard;

2. Le Peloton de thete: Jean-Baptiste Bellone:

3. Les Cyclistes en guestions; D J-F. de Mondenard; dessins de Alhert.

4. Médecine du cyclisme; par H. Judet,... et G. Porte .. [avec |a collaboration de P. Miserez];

5. La Consultation du médecin; 30 nouvelles consultations; par le D J.F. de Mondenard;

6. La Santé des cyclistes: du loisir a la compétition: Or J -P. de Mondenard..

7. Le Cyclisme, dla 'Bcole 4 la compétition: route et piste 4 'usane des jeunes cyclistes, coureurs | dirigeants, entraineurs, cadres technigues,
preparation awx dipl&omes fedéraux et bevet d'état. Daniel Clement,.

8. Les Femmes a hicyclette 3 la Belle épogue; présenté par Claude Pasteur;

9. Les Petites reines du Tour de France; Rémy Pigois;

10. Pratigue du cyclisme; Peter Konopka;

Show maore records

Swiss National Library: Cne hit.

1. Schwyzerland: [Kartenmaterial] » Rigi - Yierwaldstittersee - \VWanderkarte:

Die Deutsche Bibliothek: 62 hits.

1. Bike-Events ... : die Hahepunkte der Saison ; Bike plus
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X INaCsS

multilingual access to subjects

The full record

Home | iew raw record | Set | Next | Previous E maCS

multilingual access to subjects

Record # 4/30
The full record

Home | View raw record | Set

Title Mountain biking; Brant Richards;,

Record # 111
Author Richards Brant

Title ; ra—Rigi - Vierwaldstattersee - Wanderkarte,

All terrain bicycles
Al terrain cycling

tountainbiking Schwiyz Karte SWD
Wandern Schwyz Karte SWD

Mountainbiking Vierwaldstatter See Karte SWD
Wiandern Vierwaldstatter See Karte SWD

ISBEN 0713847183 m

ISEN 3258003711 Fr. 14.-

X111 aCsS

rmultilingual access to subjects

Publication date 1928

The full record

Home | View raw record | Set | Next | Previous

Record #9/66
Title Les Petites reines du Tour de France; Rémy Pigois;
Author TBN001225256 Pigois Rémy

frBN001525556 Coureurs cyclistes frBN001573782
Biographies

frBN00247521X Cyclisme féminin frBN001557696 Histoire
frBN001968110 Sportives frBN001573782 Biographies
frBN001646910 Tour de France (course cycliste
BN003888225 1970-....

ISBN 145 F
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3. Repository level

3.3 Value-Based Co-Occurrence Mapping

In metadata records, where the group of
subject terms can actually result in

loosely-mapped terms.

Nl e ol e

—eaiaa e PRRSREY Wy, [P RRREPN P e

\ I\/Ietadata‘
Terms from thesaurus 1

Terms from thesaurus 2

=



Gazetteer Standard Report
Alexandria Digital Library

Reports: Standard Report | Standard XML |

Feature Name:
Display name:

Cold Boiling Lake - Shasta County - California - United States
Geographic name:

Cold Boiling Lake

Variant nai

Feature Class:

ADL Feature Thesaurus term: lakes

GNIS GNS Feature Class: LAKE

lakes from ADL Feature Type Thesaurus
LAKE from GNIS Feature Classes

atial Reference:
Boun rdinates:
Long: -121.4825 Lat: 40.4561

Long: -121.4825 Lat: 40.4561

Footprints:

i United Slates
Califormia MNevada

! R me Lo

Geometry Type: Point
Long: -121.4825 Lat: 40.4561

Identification Code: adlgaz-1-6202475-58

Reference Codes:
GNIS Feature ID Number: 254759




3. Repository level

3.4 Aggregation and Enriched Records in a Repository

record
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Metadata
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3.4 Aggregation and Enriched Records in a Repository

Hillmann, et.al. (2005) identified four categories of
problems that limit metadata usefulness:
— Missing data: elements not present
— Incorrect data: values not conforming to proper usage

— Confusing data: embedded html tags, improper separation of
multiple elements, etc.

— Insufficient data: no indication of controlled vocabularies, formats,
etc.

It is possible that these problems be eliminated to certain
level through a process called "aggregation’ in a
metadata repository.

The notion behind this process is that a metadata record,

“a series of statements about resources,” can be
aggregated to build a more complete profile of a
resource.

©Marcia Zeng, 2009



Summary:
Ensuring interoperability at different levels
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Summary:
Ensuring interoperability at different levels

1. schema level 2. record level
— derivation — data conversion
— application profile — data reuse, integration
— crosswalks 3. repository level
— switching-cross — OAI protocol
— framework — SUbjeCt aUthOrity file
— schema reqistry Mapping
— value co-occurrence
mapping

— aggregation and
enriched records
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Conclusion

* |Interoperability — an over-riding issue in the
digital, networked environment

e Requiring enormous effort, both human
and mechanical

* Need for the highest feasible level of
Interoperability among metadata schemas
In order to facilitate and improve federated
searches
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Questions?
mzeng@kent.edu

Thank You!

This tutorial is based on the full paper (with Prof. Lois Chan), published in
D-Lib Magazine, June, 2006. http://www.dlib.org/dlib/june06/06contents.html
&

Textbook Metadata (with Jian Qin) published in 2008.
ISBN: 9781555706357 (US)| 9781856046558 (UK)
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