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About the Project

This handbook is intended to reach people who are involved n
the preservation and study oltaral heritagé particularly

with respect tthe physical embdioment and conception of

places as they relatectdturaland historical context.

We hope that the bogkovides éegup and an opportunity to
discuss and expldaexhnologies that permdisparate
researchers and institutionsdtiaborat in adesciption and
discussion of places in context.

It will be helpful for an executig@#ectorwho wants to treat

each page as a 15 minute executive summary with some
examples to click ot this level, an executive directoght

gain an appreciation for changes that are in progress and broad
implications of an institutiored intefinstitutionahature.

Or the pages of this book might be useéadings and
demonstrations that would suppmseminar or aequencef
practical workshops for students involved in a obspaject
or design studio that has one of its aims to showcase new
modes of information stewardshipritagelocumentationand
of placebased scholarship and discourse.

The topics have been arranged in a progression that leads from
biginterinstitutionapatternof the web and federations of
libraries; to a discussion of a few basic principles of metadata
and other standartizat putorderinto andthat reveabrderin
formerly disconnectabservationsdeasand documest

Standards also turn out to be a critical aspect of how
organizationand individualensure thaheir workbecomse
heritages opposed to roddl on the information
superhighway Thenext sevel topicsare concerned with
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application® with a demonstration of a specific tool. Each of
thesehas been selected to demonstrate how individual
researchers participate in the larger patterns introduced in the
earlier topicsThe final topic looks até trajectories that might
be expected in the near andytear horizon

This handbook makes frequent reference to web sites that
demonstratapplicationsr standardsr deeper reading. So it

has been designedb® explored as a digital docuntleat is
connected to the internet. It is inevitable that some of the links
will need to be updated periodicdllpdates will be posted
wwwPlaneTable.ofisandbook

This handbook isffered under &reative Commons Non
Commercial Sha#dike license As such iisfree to use and
redistribute for notprofit purposes provided the attribution of
the author and sponsors is left intact
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Presenifimpwledge of Places

Preservatioof culturalheritagenvolves understanding

essentigiroduct of the preservation enterprisethe
documentation thatsh bea collected andevelopedh the
course opreservatioprojectss not discoverable and

situations as relationships between culture, physical artifacts andaccessibl® future scholars and preservationisen the

places.Cultural heritage preservatisiconcerned with how
situations change over tinfehange is sometimes graduzl an
other times catastrophic; but chasgeevitableTheft, war,
anddecaycause the materials and the meandiagingement
of cultural artifact® disintegratand disappedrom their
context.

Research and Documentation

Research and documentation pidicalroles inthe study and
con®rvation of architectural heritagResearch requires

making sense of donentation created in the past and creating
new documentation concerngitgsand theircontext as they
currently exist

Types of Documentation Imageshescriptions, Bawings
Maps and RnsModels, Policy Bcumentgerfam the
following indispensabieles:

1 Providea record of the status of a place at a certain
time.

9 Establish an inventory aassessment of the value of
resources and their level of threat.

1 Are necessary folganing and prioritization of
preserdtion,maintenance and monitagiof places

Information Stewardship

In cases where cultural resources are altered, taken, destroyed Occessioned into arstitutional archive where it might one day

simplysuccumb to decay, informatisrall that remaingf
architectural preseationis solelyconcened withstabilizing
and conseirng physicaartifacts in theicontextthencollecting
documentation may be viewmdyas a means rather than an
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memoryand significanaaf that situationvill belost forever.

Therefore, those concerned with the preg@n of cultural
heritage in the built environment alsoconcerned with
collecing, develojng, presering, and sharingf information
about thesituationsand theiispatial, cultural and historical
context

Lifeways
Information Record
::ys::-al Observe
E— Researchi Annotate
Lost Administer’ Archive
Preserve Share
Heritage

Figure 1 Heritage Information and Physical Situations

Technology for Research and Archivi ng

Until recently, the preservation of information consisted
developing a filg system for photographs and maps and
written material which woube organizeth boxesfolderspr

cabinets At some stage in the lifecycle of a project or of a

researchiesome portion of these files mighktformally

be discoverable by future scholars or conservation
professionals.

The past several yeheve brought an explosiorntéchrology
for digitizng,cataloging, discoverirgndfor makng sense of
documents Specialists in archiving and cataloging are more
important than everAt the same time many investigators and
institution face a gaprms of understanding the means by
which digital archés arebuilt, engagedith, and preserved.

Crossing the gap requires effort and institutibaalgenew

roles and responsibiliti@sd new costsThere are reasons to
go through this trouble. The first argumerdgportunity or
obligationto preservand disseminate materials related to
cultural sites with the publiSecondbecause new technologies
for preserving and siag documentation pernméw modes of
scholarshi for connecting information and knowledge
together.To beter understand heritage aodrtore effectively
prioritize plan and preserve situations and the record of their
existence.

Remembering and Understanding

Figure Idiagramshe lifecycle of heritag&hich consists of the
situations either prawed eithein the physical form or as
annotated, archived observatidmsproved understanding and
tools for information stewardship will increase our ability
remember important ways that configurations of the built
environment areonnected ttheir spatiakulturaland
historicacontext

With the revdution in more accessible tools and networks, the
ordinaryresearcher and scholar playevamtive roles in the
process of information stewardshi fulfil this imperative,
leaders in heritageeservatiomust have an understanding of
the lifecycle of information within their institutions: from
research and scholarshipoughinstitutionakuration

community engagemeahd accessioning of archives for
permanent managementaertralizedibraries.
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Informatldfecy@Cultural Heritage®-carch stawegies and rools

Cultural heritage specialistgy see their activitiesoaignted
towardpreservabn of artifacts in situ. Their investigations
constitute an information engine that collects, prodatiassr
andsharesnformation about cultural heritage. To understand
and evaluate this aspecthaf study of cultural heritages

helpful to have a conceptual overview of the lifecycle of
information in a preservation enterprise.

A strategy for devgdng and preserving inforntatican be
broken down into fouphases or institutional scopdsch will
be explored in more detail through exemplary projects
introduced in the next topic and in the discussions of
applications throughout the rest of tlasdbook.

1. ProjectBasedResearch and Information
Development

2. |InstitutionalCuration and Asset Management

3. Sharingwith Communities of Specg&t andhe
General Public

4. Preservation for Posterity

Although these phases may be seen as a progressins iof t
development, refinement g servation ahformation, how
thesephases also fit together in a cyclical fashsodiepicted by
the diagram iRigure 2information products of one project
become resources for future projectiinthe institution.
Hopefully after the institution itself has disbatitkeedesources
will beavailable for successive studies.

The topics that follow in this handbook have been selected to
provide an overview of the new roles that digital information
and associateddls, standards and strategies will make cultural
institutions more effective at preserving heritage

Information Stewardship in Cultural Heritage Preservation

the investigativehase of projectseveral types of tools that
come into play

Research Toolsand Document ManagementTools

introduce information stewardship practices into the research
process providing a meafslevelopin@ repository of

relevant documentation for a project. These resources are then
more accessible 8yntheticToolslike catalogsagssearch

tools and georeferencing help bring order to previously
unrelated documentsuncoveringiew connectiorisetween

artifacts antheircultural context.

Synthesis /
Scholarship

Order

Research: Study Context: Field Work:

Discover, Collect,
Ideas & Information

Cultural Plan

Spatial Prepare Develop

Historical Observe, Measure Curate

Environmental Organize Present

Project

Publish / Preserve Archive

Web Catalog

Projects:
New information emergesfrom coherent organization.

Institution:
Provide infrastructure and continuity for projects and their products.

-l

Collaboratorsand Successors:
Sharing and re-use of information.

Figure 2: Lifecycle of Information in Cultural Institutions

Tools forField Researchmake teamsiore effective in
making and annotagj the obseantionsthat an organization
leavesfor its successorsUItimatelyfindings and
recommendations may be developed and issued with
Exhibition Toolsthat bring important aspects of heritage to
light and generate valuable discusaimesgnterested
communities These families of tools will be discussed
demonstrateah future topics of this handbook.

Institutional Strategies

Withinacultural heritag@stitution, projectsay end or go
dormant, whé the information that hagengathered may be
maintained to be picked up later byrkifarojects opreserved
within an institutional archivéVith this in mind, the

institution should have a strategy for information stewardship
that aims to make sure thatprojects end, thidormation that
was developed can freserved, discovered arsed again.

From this pespective, project document management tools
provide ébridge between ephemeral projects and the
continuing interests of the institution. Curation comes into play
asspecific assets are chosen to be preserved for future use and
some subset dfiese ishosen to be shared with specialist
communities or the general public. réfoge, institutional
directorsshould be coneeed that the document management
toolsused imrojects are compatible with institutional strategies
for preserving and girag information

Community Strategies and Standards

To recaphe previous two headings, ne institutisinategies

for information stewardship involve creating an infrastructure
and capability for stewardship and more effective development
of information throughout its lifecycle. This infrastructure
involves critical haraffs of information between systems and
documents. All of this is made possible by standards

Standardsugh as those that make the web work, or that allow
libraries to share catalogs, or that embed essential information
into photographs have become so successful that they may be
practically invisible-and yethey are at the heart of

institutional strategs for informatiostewardshipSo it wil

not be difficult to find theecurring theme of standards in the
topics that follow.
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Cleveland Historical information in places that theguld otherwise know nothing
Exemplary Cases

ClevelandHistoricalis a project othe Center for Public about.
To discusgracticesnd trends ipreserving heritage [ + Digi iti iversi . . . -
_ : P actl _p g g History + Digital Hgmanmm Cleveland State Umvsyrsﬂ DPLA |salﬁo,afederat|cnf regianal <’11g ref*gatcsnmllar 0
information it wilbe helpful to introduce some cases that From their home page: o0C|l evel e d .{storl C S tio oy expl or
: . . o , o A orDigital'Comimonwealtfhe collaboration among
illustrate trends iimformation stewardship dultural heritage the people, places, and moments that have shaped the city's librari tandards f taloqi d shari
preservationThese cases will be considered in more aketail history. Learn aboutetregion through layered, rbsgsed, olli ri(’:glairr];o?;;gan:zgosu?cnesarrnjltiorlizz t?lggeiﬁ ri?snréivi?juzzmg
this handboolexpands on specific tools, strategies and multimedia presentations, use social media to share your stories, g L o P . : .
. L . cultural institutions by providing a mechanism for making their

standards. and experience curated historical tours of Northeast Ohio. . : .

resources discoverable, and in many cases for taking on the
David Kruh and th e Scollay Square Project oTheCenter for Public History + Digital Humeesseeks to responsibility for lorgerm preservation and stewardship of
Scollay Square igaanous formeneighborhood in Boston. transform how we teach, learn, and study history. In partnership digital assets.
Celebrated by many as the heart of the city fromitkESh to with scholars, students, cultural organizations, and h :

: : . ” . e Google Cultural Institute

themid-20" centuries. irough neglect or evolution, Scollay communities, CPHDH has developed siétbe-art public v tr?' < ofh d of cultural herit the web
Square went into decline and was abruptlglgeed in an act history exhibits, interpretive research projects, teaching ou may think oine world of culllraiheritage on the Web as a
of Urban Renewal in 1962. initiafves, and digital resources. tree, where projects |irdows, Kruh

federated librariethe branches, standards are the trunk. In a
There is a great deal of photographic and cartographic ClevelandHistoricdemonstrates the useihekaanopen tree like thid)igital Humanities projects lik6fheGoogle
documentation of Scollay Square. Much of this documentation source platform for document management, archiving and Culture Institute (GCRre among the fruits.
has been compiled M. David Kruh along with primary ecxhibitbuildingtool. may be explored through a mobile el " thori _ t that | ¢
researcland oral history from people evvorked and played application or on stationary web browser. provides aauthoring environment that people can use to
in the Square develop and share ideas about cultural heritage by using digital

' This exemplary project also demonstrates how multiple artifacts that are accessed fomu#itude of collections, like

Enterthe termdScollay Squaie i nt o t he Go o gl einstfuions, wdidgal sehelars and other community members CornishMemory.com or DPLA.
engine and youwilli s ¢ o v e r HiMary.of S¢allay h & s can put their resources and knowledge to piece together

Squaraveb site. Library cataloguss will turn up David important stories about Northern Ohio. The Getty Research Institute  Vocabularies

K r u twéwlumes on the squageollay SquarBublished by . o _ To continue the tree metaphor begun above, if preservation

the Images of America SermsdAlways smething doing : The Digital Public Library of America strategies involve cultivating information for scholarship, then

Boston's infamous Scollay SquBublished by Northeastern Digital Public Library of America istra physiddibrary. projects like th&etty Vocabulariggpresent growing

University Press. Rather,DPLA is part of comunity of library experts, understanding @cological activities that make the soil alive
including their European counterpBrropanaandOCLC and recycle fruit into living scholarship thatteredly enriches

Kruhds Scollay Square proj ectwowdChwho deeelop/opestandardd and toos that alipw € 0 fthe soil Base on the fundamsal architecturenvisioned by

individual poject related to cultural heritpgesevation.Mr. specialized collectiorsghare their catalogs so that they all theWorld Wide Web Consortiymihe Getty vocabularies

Kruhbs web site is simple and enfay® edarchediin oneecentrad clearihghdudthbse uniom n g filliskate the potential bwing new order to knowledge through

public of this important chapter in the heritage of Boston. catalogs are essential for researchers who can discover concepts such amked Datend theSemantic Web

Information Stewardship in Cultural Heritage Preservation Paul B Cote, February 17, 2016
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Architecture M/tirkd Widkeb

We are all familiar with the World Wide Web (WWW), but it
will be worthwhile to label a few of the fundamental concepts
that make the welnsh a useful and resilient tool for
collaborating in research.

The topics that follow in this handbook will explore several

tools and strategies for organizing and collaborating in research.

Each d these will demonstrate hetandards are evolving to
expand the amount of conteartd the richness of opportunities
for conrecting resources togethemdérstanding the
architecturef the welwill help us to evaluate alternative
strategies for making sure that the content vedogestays safe
and access#bespite a technological environment that is
marked by competitiveness, rapid change and obsolescence.

Resiliency: Stable Web Standards

Stable, open standatds/e made the wabwidely used and
resilient platfion for sharing information. Wetandardare
develope@nd governeldy theWorld Wide Web Consortium
(W3C) TheW3Cconvenegxperts from industry and
government and the user community to establish goals, and to
develop principles and standards for encodingxahdnging
information on the web.

The notfor-profit model forconception athgovernancef
web standards has created an environment wheréuald
and institutions can develop content and applicatitirsit
concern that their efforts will be matbsalete due to profit
driven decisions by software makers.

The diagram in the middle of this page depietbasic
architecture ahe World Wide \&b, and the standards for
encoding, publishing and referencing information on the web.

Information Stewardship in Cultural Heritage Preservation

W3Cstandard$or en@ding document&{TML) and protocols

for requesting and delivering théiii TP) also have led the
commodificatiorof free, open source software components like
standardized web browsersyweb servers and authoring

tools for web content

Standard
=) Browser

Content
—~__ Creators

Standard
Referencing

Scheme (URL)
= Standard
X % Standard Web Servers
S o Document ‘m
2% Encoding =
o(‘ o, P ; ! l-p‘
Google [ 2 @ = 4
,00QI¢C S, <SEEwe
S:l oin & HTML | .)
YaHoO! L Index > < Publish =
. L _

Search Engines
Figure 3: Architecture of the web.

A Simple Web Example

Davi d SKdlay Bduare blpmpvides an example of the
power of hypertext and thecesibilityresiliency of the web.

Mr. Kruh has been able to put together a rich collection of
images and text from many sources. His blog includes links to
many related resources on the vidb.Kruh has hosted his

web page on a web server, which hepgpasently developed

in association with some of his other interests.

Web Discovery Patterns

The ability to easily create and publish and link together content
is only part of the story. The third aspect of the architecture of
the web are theatterns fodiscovering conteas described in

the visionaryVeb Services Architecture document developed
by the W3C

Indexing Search Engines

Googlesearchs an exampld anlndexing SearchEngine.
David Kruhds blog is easy to
has discovered it, and evaluated & rich resource regarding
Sollay Square.

Federated Search Agents

Digital Public Library of America is an exampldé-efarated

Search Agent Indexing search engiei ke Googl eds
full-text approach to cataloging, federated search tools make use
standards for tagging documents to dpw&italogs that may

be searched more systematically, by Author, Subject and
Location, for exampléhese tools permit a much more

systematic and predictable environment for discovery.

Federated search engines will be covemnedrandepth in a

future topic.

Aggregation Strategies

Both of the web discovery patterns discussed above, Indexing
and Federate@ly on a network of independent servers for the
storage and delivery of the actual objects form the digital
archive that is hosted by an independent collection. The
federated catalog is an intermediary that provides references to
these resources oncetlage discovered.

A second type of federation strategy involves duplicating the
content and catalog information so that the discovery and the
retrieval are both handled by a ceatdlive. Aggregation
strategies allow small collections to use a souliie for their
archiving needs, and let larger archiving hubs be concerned with
the complications of wide distribution and very long term
preservation. This strategy will be discussed in the federated
Libraries topic later in this document.

Paul B Cote, February 17, 2016
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Web BaBs$earch Tools

Research and scholapstiie always collaborative. A project

begins with an exploration prior work left by previous projects.

It proceedshrough organizingnd revisingdeasand
recording new observations. If a project is succéssful
record ofcontributing sourcas preserved as referencag
new informationideas, policy amgliestions angublished and
extend the web of knowledge related to the subject.

Zotero: A Collaborative Catalo ging Tool

An exploration of the reseatciol, Zoterowill shinea light
into the way that internet standards augmeptdicesses and
effectivenessf collaborative research.

Zoterois a free and ope&ource researthol that does three
things:

1. Makes iteasy to compile bibliographic information
about sources.

2. Creates a catalog of references that may tagyged,
searched and reordered in useful ways.

3. Facilitates sharing and reuse of bibliographic
information between computers and collaborators
through the Internet.

These capabilities make Zotero a worthwdolear solitary
scholars. The bendficreasegeometrically icollaborative
projects Zotero is particularly uséfor keeping an annotated
recordof resouces discovered on the web. Biblidgap
recordamayalsobe created from scratshouldreferences be
encountered in print documents.

Demonstration: Using Zotero

To follow this example, you qastallZoteroas an extension
to theopensourceFirefox web browseiHavingdiscovered

Information Stewardship in Cultural Heritage Preservation

David Kruhos
it as aecord of resedncand an inventory of resourc€&ame
of the photographs are associated with referenttes
archives where tlegiginals may be fountr. Kruh makes
good use of the capacity of HTML to incllicles to other
interesting web siteSome of these links are broken as the
referenced resources have either been motiader
disappeared from the web.

Standard
Browser E .

+Plugin [<0¢a 3

&

Project
Catalog

Standard
Metadata

Specialized
Collections

. -

N

<Publish

g

Systematic
Discovery

Web

Catalogs Indexe>

Figure 4: Zotero exploits metadata embeded in search results.

Mr . &wdusitedhas a wealth of informatibat we want to
file away for future refence So we push the Zotero buttion
the browserZoterocreates a bibliographic record that includes

the name of the blog, and the title of the page and the date that

| accesxd it. | can nawv fill in the author name and other tags.
At the same tim&otero saves a complete copy of the page

and all of its images and references foksafeng in case the

original site disappearsrh the web.

Facilitating Research and Documen tation
As | continue my research, Zotero savagds to myrivate

catalog on Zotero.net, which will be available on any computer

Hi s tog, weg mightfevalBateo | | langly b&wpingeon tee irBelnet. | can share selected folders on

my catalog with my collaborators so that we can immediately
share our discoveriesThe networkbased catalog multiplies
the value of the individual research efforts of collaborators.

When | use or refer to one of the resources that | have
discovered, and need to include a formal bibliographic
reference, righdick the entry in my Zotero catalog and choose
0oCreate Bibliography from It

Embedded Metadata

Next, | will go thefederated library search t@@CLC
WorldCATto see if | can find any books ab8uoollay Squar
Here | find a refereAwas Mr.
Something Doing When | presshie Zotero button on my
browser and chooS&ave to Zotero using C@t&osaves a
much more complete bibliographic record that includes not
only the Author name, but also the Publisher and year of
publication.Zotero is able to extract this informatiaonir
structured metatia(data about the data) that has been
purposefully embeddedthre catalog pages published by
WorldCat and other librarieBhe interoperability of library
catalogs for personal and professed research to@san
important aspect dfie new modes atholarship that are
enabled when institutions employ community standards for
archiving and cataloging.

More about COINS and other key metadata tools, standards
and strategies are discussdde next topic.

Paul B Cote, February 17, 2016
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Metadmhat |S Itl) Metadata Content Standards extensions are known as Application Profiles example, the

Specialized and activities have specific needs for describing ~ IPTC has recast ientent standard for photographic metadata
The previous topic on Zero introduced the idea that a documents. For exampleg International Press as a special application profile of Dubbre. TheDPLA
researcher can buildlzaredligital catalg of resources related Telecommunications Cour@¢®TC) has described a metadata application profilextends Dublin Core with several specific
to a project. Tools like Zotero introduce a new epoch in content standard for describ&lgctronimhotographsised in concepts and tags.
scholarship. Formerly, the development of catalogs was a journalistic context. .
handled by library specialists. Nowarekers can build and J Metadata Encoding Standards
manage their own catalogs. Thanks to web standards for In 1995, the Online Computer Library Center, a digital library ~ While content standards for metadata make it possible for a
metadata, a todké Zotero makes thisomentous shift in interest group, hosted a meeting at their heaeleuiar Dublin varigy of institutions to coordinate their documentation,
capabilities almost effortless. Ohio to discuss an architecture for sharing metadata on the creation of shared catalogs and the metadata harvesting
internet. This architecture described a core content standard or capability of tools like Zotero also requineeditable
The idea that researchers may beviegon developing metadata that would apply to all sorts of documents. This standard for encoding metadata. We saw this in the previous
catalogs can have a largeaichpn the lifecycle of information standard became known asRilin Core metadata standard topic when we instructed Zotero to gather metédatathe
in preservation studies. To understand and exploit these WorldCat searchretupna g e f or sbak intdis Kr u h &
impacts it wilbe helpful to understand a few of the Abstract Model case, the WorldCancoded Dublin Core metadata into their
fundamental conceptermsand trendselated tanetadata. You can think of the Dublin Core first asaastract mod¢hat web pagesingthe encoding standaf@ontext Objects in
o . defines wht a documerdi or resource- is, and how it is Spanswhich is a means of embedding metadata in HTML
Classic Bibliographic Records related to its descriptive information. This is not as documents.
Metadata is degtive information about documents. In straightforward as it sounds because in thel digitid, a
elementary scholarship we are all exposed to metadata as a document may havepaperoriginal and also digital surrogates Later in this handbook we will look at a few other very useful
bibliographic entry that provides a reference for a document that vary in quality. encoding standards for metadata: djen Archive Initiative
that includes Title, Author, Publisher and Date and Place of Protocol for Metadata Harvest(@Al-PMH) which is used by
Publication. Bibliographic refeces included in a document Terms, or Tags _ o DPLA and Europeana for harvestiaaiog records for their
connect that document to the overall web of scholarship. The aspect of metadata that npesipé interact with in union catalogTheExtensible Metadata Platfo(dMP),is an
catalogs isset of tagsor termsthat describe aspects of international standard fembedding metadata into a variety of
Digital Metadata Standards documents These tags include the classic bibliographic terms: digital documents.

Title, Author, Pulisher, Publication Date, etcnddmany

Federated search strategies and the architecture that allows P _ _ o _
more. Eacherm has a definition that can be used to determine A recurring themmn all of the topics in this handbouwkll be

Zotero to harest catalog records amade possible Imgw

standards for metadaantent and encoding. Standards for whether or not a givenlua is appropriate for that faiyost the utllity of keeping digital documents associated with
metadataontentprovide, in conceptuarns, what aspects of cataloging systems do not require all of the Dublin Core tags to metadata. Open standards for metadata contmtoding
a document ought to be described. An encoding standard be filled out. Qnd emlgeddlng helps us to keep tradkeoprovenange of
describes the way that the metadata can be encoded so that it , i ~iion profiles information resourcesd how they are connected tarthe
greater culturatemporal and geographic context.

can be written by one tool and usgdother. The Dublin Corenodelalso established a means of extgnd

the list of core tagw for addngfields to suit the additional
descriptiveequirements of specialized eotdomains. These
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Library Wiebderatedraries

Everyone who has used the wefamiliar withsearch engines

like Google.According tahe W3C Reference Model for Web
Serviceddiscussed in a previous topic of this handbook, the
Googlesearch engineasindexing discovery agent.Google

is omnivorous. It attempts to read and record the frequency of
almost every wordlhis sort of inderf the entire wels a

useful, yet very general means cbdéey.

Fecializegrrofessionatommunities (likeultural heritage
specialisjshave createdaeh engines that are more articulate
than Googldor discovering and linking together information
about particular sorts of thingSpecialized librasgach

engines create union catalogs by harvesting and indexing
standardized metadatarh their network of independent
collections.In the terminology of th&/3C Web Services
Architecturghese specialized search enginesked

Federated Search Agents

Union Catalogs

Some of the more succes$fderated search agents are
maintained by coordinated federations of libraries and cultural
heritage institution®igital Pubic Library of Ameriead
WorldCat EuropeangOpenGeoPortalandArchiveGrid

The® institutions maintain a union catalog in which each
record ha a link to the resources whack accessémm the
publishing collectiomhe federated union catalog presents a
single search interface for all of the holdings of the federation
with a sintg search. Considering the thousands of libraries and
other cuiural institutions involvegarticipation in library
federations is necessi&ln institution is making a sincere

effort to make their holdings discoverable.
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Federated union catalogs argers for innovation in search
and dscovery tools, thus thegnsolidatexpensive research
and development and allowlividual collections to focus on
collecting angreservatioof resourcesSome of the

innovative searching capabilities that willus¢rated in future
topics in this handbook includeap sarch, faceted search and
connectingesources with semantically linked data. Many of
these advanced search methods allow investigatees
patterns in the waysathresources are tag@dfbr example

Metadata Publ ishing and Harvesting

Rather than trying to index everythinghe internetfederated
catalogs depend participating institutions to deliberately

publish their metadata, which is then harvested by the federated
cataloging system. Ussxarch andiscoverresourcesnd

then find the digited resources themselvestthe
originatingnstitution

Open Archive Initiative OAl  -PMH

geographic and temporal patterns) to understand how resources One successful protocol for publghand hrvesting metadata

and ideas are ridd. The power in this patterraking
capability is strengthened by the quantity an divérsity o
resources that may be searched thrineghnion catalog.

Standard
Browser

Archiving

Curation

Information
Development

< eJepelaAl : -~ /|

2 S32IN0SAY

Project
Archive
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Figure 5: Federated catalogs fik specialized collections together.

Registri es and Stable Web References

Another advantage that unicatalogs provide is that they
provide a stable means of referencing resources even if the
source institutions are not able to maintain their internet
addressing schemes indefinitely

has been devised by tB@en Archive Initiativprotocol for
Metadata Harvesting, (GRMH)

Aggregators

The W3Qeference model describes several other types of
discovery agents. Aggregators are another typge dre
agents that do not merely create catalogs of metatatagbu
collect and preserve digital assets themselves

Digital Publid_ibrary of Americaises &ederatedtrategy
involving 50 statbased aggregatarsHubs While the DPLA
itself is only a catalog, the hubs build actual collections of digital
artifactd whichin tern may be surrogates for the physical
artifacts and doowents that might be held in specialized
collections throughout the staflis hub strategglieve

smaller institutions of the difficult technical task of digitizing
and maintaining digital reposgsrthamust meet the demands
of verylong term preservation of artifacts in the face of the
evolution and obsolescence of data formats,corrption

and natural disasters.

Wikimedia Commorend History Pin(to be discussed in a
future topic) and the commercial web diieskrandGoogle
Cultural Institutere also aggregators. These sites may play a
role in making resources more broadly accessible.

Paul B Cote, February 17, 2016


http://www.w3.org/TR/ws-arch/#discovery_approaches
http://www.w3.org/TR/ws-arch/#discovery_approaches
http://www.google.com/
file:///C:/work/talks/dp.la
https://www.worldcat.org/
http://www.europeana.eu/portal/
http://opengeoportal.org/software/open-geoportal/
https://beta.worldcat.org/archivegrid/
https://www.openarchives.org/pmh/
https://www.openarchives.org/pmh/
https://www.openarchives.org/pmh/
https://commons.wikimedia.org/wiki/Main_Page
http://www.historypin.org/en/
https://www.flickr.com/commons/institutions/
https://www.google.com/culturalinstitute/home
https://www.google.com/culturalinstitute/home

Institutional Stewatdgbgpes

The web anfederated library seamte éboon forhistorians,
preservationis andesarchers While we appreciate the
easinessf discovery andccessibilityconnecting the holdings
of institutions and research projects to this weddire that
leaders of diversestitutiongake strategic initiative.

Planning and Costs

This initidive will probably require that members of the
organization learn new things and take on new responsibilities
to plan and implement new practices of information
stewardship, and there will be additional ongoing costs as well.
A pieceneal approachtocutat i ng an i nsti
resourcess likely to fai Success witivolve planning @m end
to end of the information lifecycle within the institution.

Benefits of an Information Stewardship

Strategy

Many institutions involved withilturalheiitage preservation
have a mandate to preserve information thatthate.
Professionals in this fieddllect and createew observations

and documentatiahrough their projecthat preserve aspects
of heritage, even when the physical resourcesgioyeie or
removed from their context. tlnis sense, it may be considered
an imperative of thgreservation enterprigeparticipate in
federated networker information preservation.

An institutional strategy for information stewardship will bring
berefits easier handling and accessibility of information within
the institution, which will bring greater effectiveness in
investigation and planning of projects. The institution will also
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tut

see improvements in its ability to communicate with the public
and kenefactors about the value of its work.

Lifecycle Planning

Thestewardshiptrategy wittonsider the ways that
informétion is gathered and created within the institatidn

to cultivate at earlierdifycle stages wfformation wihin the
institution.

Asset Management / Repository Strategy

Near the core of the iitsitional stewardship strategy, there will
be a need faools forcreating digital information assets and

how it is used in research, planning and exhibits. Each of these associated metadafBhese tools are sometimes known as

production taks will benefit from a holistidormation

Synthesis /
Scholarship

Order

Research: Study Context: Field Work:

Discover, Collect, Cultural

Ideas & Information

Plan

Spatial Prepare Develop

Historical Observe, Measure Curate

Environmental Organize Present

Project

Publish / Preserve Archive

Web Catalog

Projects:
New information emergesfrom coherent organization.

Institution:
Provide infrastructure and continuity for projects and their products.

-l

Collaboratorsand Successors:
Sharing and re-use of information.

Figure 6: Lifecycle of Information in Cultural Institutions

stewardship plan

Perhaps the most important part of the information lifecycle is
consideration for how the institution plans provide for the care
of its information assets in a very long term (perpetual, if
possible) time frame. It may be most effective to consider this
very long term aspect of information stewardship first.

The longterm aspect of stewardship will probably involve
partnerships with fedeedt libraries In the United tates, this
mightbe theregional hub for DPLAIn EuropeEuropeana

or WorldCatArchiveGrid. Considering thendpoint wil

establish the sorts of metadata standards that will be desirable

Digital Asset Management Systemsr Repositories Their
basic functions include the follog:

1 Author and manage metadata assignedigital and
non-digital artifacts;

1 Present asearchable catalog;

1 Provide network access tdigital documents
accessible with varying levels of access.

1 Exchange metadata and digital objects with
archival systemsdncluding federated libraries and
aggregators.

In the next topic we will explore a system that meets these
goals.

Evaluating an Archival Strategy

Given thaimportantheritage information is collected in a wide
variety ®smaller cultural institutiomsose leaders are neither
experts in information technology nor library science, there is a
need for published norms for information stewardsatctn

be used tevaluatéocalinformation stewardshjpocesses

The Society of American Archivists provides set ohorms

for evaluating an institutional Archiving Strat€bis standard
defines the fundamental concepts and concermgeid\o
archival system# key concept to consider is that the
preservation of cultural heritage requires thaiffeesnt types

of documentatiogathered or created by an institution should
out-live the institution itself. Therefore the approach to
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preserving and sharing information ueses is a responsibility
of cultural heritage and humanities expadsannot be
completely delegated to staff.

The Archivist Role

It cannot go without saying that organizind continued
preservation of formation resources is an ambition that

cannot be left to chanoeto junior staff If regular procedures

for information stewardship are not set out and supervised on
an ongoing basiBy an archivisthen one can be almost

certain that the informatidegacy of projects and investigations
will be unrecoverabddter a project concludebhe following

is a short list of responsibilities for the archivist role in a project
or institution.

9 Establish gandardsfor metadataand controlled
vocabularies.

1 Provide easy-to-use epository systems and
training to investigators

1 Make backups, and test recoverability on a regular
schedule.

1 Promote selected information assets from
individual investigations to institutional archive.

1 Maintain relationship with an independent
aggregatingarchive or depository.

An institution that has an ambition to investigate and preserve
the memory of cultural heritage that is not paying active
attention to these aspects of the archivists role, will likely see all
traces of its efforise completely forgotten in time.

Open Archives: Preventing Lock -In

Eventually all systems become obsolete. An important role for
the archivist is to make surattthe information assets of
projecs andof the institution may be replicated in a repository
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system other than the one that is in use at the time. The
capability to migrate the digital ageedother system is a

matter of understanding how to systematically address each
item in the repository and to create a dump that maintains all of
the critcal information and inteelationships between every
element in the archive, such that each piece and every
relationship can be reconstituted in a new system.

A technical viewpoint on archival strategies is provided by the
Refeence Model foDpen Archivdnformation Systems

(OAIS) an international standar@he OAIS establishes a
conceptual model for anchival systethat is capable of
migrating its assets iretmanner described above. The same
standard may also be applied to a system thadlidecaip

being the destination feuch a migration. Theoreticathe

OAIS provides a certifiaddenchmark for establishing whether
a given system can be dependguid@serve institutional
memory in spite of the continuing marckechnological
obsolescence.

Replication and Aggregators: Lots of Copies
Keeps Stuff Safe

Thecatclphr ase, oO0OLots of copies
of aproject originating in the Stanford University Libraries
LoCKSS project is orientamlvard replicating and keeping local
copies academic journals at subscriétigutions. The goal is

to assure the preservation of academic knovitetthgeevent
thatthe publisher fids, goes offine or simply camels
subscriptions LOCKSS is a restatement of the principle against
keeping all of your eggs in one basket.

Although LoCKSS is a project of its own, theggrtoncept

can be applied to ¢tulal reritaggreservatiom general by
actively copying assets and associated metadata to distributed
hosts. One stregy for this would include publishing selected

kiraaggs will he preseryethe tapic, danaging geotagged

assets to aggregating libraries. In the case of images, it seems
that somdibraries use Flickr for this rol®ne could also see a
similar role fowikimedia Commons

Embedd ed Metadata and Replication

The hope expressed by the Lots of Copies Keeps Stuff Safe
principle is that the best way to keep cultural heritage alive is by
distributing it. One of the difficulties of thias expressed in

the Reference Model for Open Aweth Systemdis keeping
metadata and digital documents togefber.v i d Kr uh & s
History of Scollay Square bilbgstrates this problem. Mr

Kruh has invested effort in collecting images and angotatin
these with contextual information. Unfortunately, for many of
the images included in the blog, information about provenance
has been lost.

Technology for embedding metadata into docunieciisding

the Extensible Metadata PlatformMR)was discussed in the
earlier topic on Metadata. In the future, if the principles of
Open Archival Systems included the embedding of metadata
into documents themselves, this could assure thiatinvages
were copied and-tesed, the cultural associations of these

name
Photographs, later in this handbook will explore tools and

strategies for creating and managing embedded metadata.
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Omemslme RGPOSItOry Solutlon:rl'he Georeferencing Plugin people and things depicted in documents.

here are many plugins that can be added to Omeka including a ClevelandHistorical.coman example of an Omeka project

The previous topic discussed the role of a repository system: to tool that permits users to precisely geotag the location of an that suports community participation.

provide a resilient container for information assets and itemds subject. Geardhadggle d it [? n}sI |_|m aa/ ..t hen be

associated metadata. This topic will explore an example of such discovered by a map search. Igital HUManities

a tool. Omekais awebbasedlatform for developingn Omeka is an amazingiSsarmy knife for cultural heritage
archive of wellocumented information resourc€sneka has preservation. Iadditionto providinganeasyto-use repository

many plugins that make it relatively easy to exploit these assets -; EVE s I system, Omeka also a platform for creatiexhibitsd as we
in exhibits and other public engagement applications. Omeka is AND | Ric: How Swoms Tows Asour will discuss iafuture topicof this handbook.

being activelyadeloped as an open source project of the Roy
Rosenzweig Center for History and NewiMatiGeorge
Mason University the same group thereated and maintains
Zotero.

Setting Up an Omeka Database

Omeka is free to install on any computer running Linux and the
basic web server softwédgache, MySQL, PHP). The most
straightforward way to get an instance of Omeka running is
through a hostipservice lik®meka.netOr one can install
Omeka on a server that has been set up through a service
provider such as Amazon Web ServRlesse refer to the
appendix for more information.

An Archival Repository

Resources in the Omeka arclireeknown akems. Any item
maybeassigned lavelof accesat different stages of its
lifecycleProject researchers can develop resources with
metadata that begin as provisional private resources for a
specific project. Subsequently, these resources and their
metadata maye vettedy a curator anshade accessible to the
publicvia the Omeka search or browse toidésns may be

One or more peoplare designated as Super Users who can
iy then create accounts with various levels of access: contributors
SENSCTED /S can create new items and add and edit metadata. Researchers

come parts of thematic collections or narrative exhibits Figure 7: Omeka provides many ways of creating and preserving can browse and access all items, and the public is able to access
P ' order in disparate documents. the archive over the wahd search and discover items that

Metadata Authoring Environment Participating in Federated Libraries have been designated as Public.

Adding an item to Omeka, is a relatively simple process of Omekais capable of publishing metada federated catalogs Alternatives to Omeka

uploadingt and filling out a Dublin Core Metadata form. or formatting packages of resources and metadata to send to

Omeka has advantages of bedtafivelyeasy to install and

maintain. But this topic should not be seen as recommending
Omeka for every institution. Omeka hasrakgempetitors in

terms of projeebased asset managemene (example is
ResurcePace to institutional repository systemmsg example
beingFedora Commons Choosing tools to facilitate work and

to manage assets in a particular setting will require a careful
assessmentofthen st i t uti onds. needs and

Specific metadata requirements for items of different types can aggregate collections using the standard OAI Préipcol

be set by the super user. Once created, an item is available for Metadata Harvesting discussed previouslg togic on

searching, or browsing or inclusion in exhibits. Any time the federated libraries.

item is retured by Omeka, it is always associated with its _

metadata. Community Engagement
Administratorsnay also enable commentagabilitieto the
public or to selected communities of registered users. This can
be a way to engage pheblic in helping to identify the places
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Web Based Schafardhipibits

So far, the topics in this handbk have focused on the means
of attating metadata to objects for the psgmof archival
preservatiorgiscovery and sharingor organizations trusted
with cultural heritage preservatiogse virtues may be
considerediecessitieg he next severtpics are going to look
atnew modes of scholarship tbatmonstrate the benefits of
information stewardship toward better understanding of
heritage as the connections between and among particular
information resources

Information Ecology

Scholarshimvolves putting ideas andgs documentation into
meaningful order. Maintaining proper references in
publicationdas always been a tedious cfavreriters and

exhibit curators. So it happens that digital archivéhdyased
catalogs, anembedded metath (as demonstrated with Zotero
earlier) are creating a new culture or ecology of information,
where resources and references are more poattaetyed.

This association of a document with descriptive metadata also
serves to connettie artifact witlits cultural, temporal and
geographical context

Hypertext Exhibits

One of the simplest and yet revolutionary aspects of the World
Wide Web is simple means of encoding documents with text
and images that link to each other through Uniform Resource
Locatos commonly referred to &RLs. Documents that link

to eachother with URLs akmown as HypertexiThanks to

the international open standard for encoding hypertext (HTML)
practically every computer and smartphone has a browser that
can rendenypertext and follow referencesrirone document

to another.

Information Stewardship in Cultural Heritage Preservation

For a basibypertext exhibit lceotns der Davi d
Scollay Square Histargb pages. There is no quesimptie
value of this resource that is and so full of informatebacan
easy to access. Mr. Kruh has gone to a lot of effort to obtain
old photographs andmative history. &t, there is some room
for improvement in the lack of attribution or bibliograp
references that might help us to find the original source
documents if we were interestélb create a site that has all of
the proper attribution may be as much as five éseificult

as getting the moisiterestingand valuable information into
place. e added value ofdiough attribution may not be

seen worth the effort, except perhaps inmeeteved

scholarship Whatscholars lik#r. Kruh needs a hypertext
authoring toddit thatreduces the drudgery of maintaining these
references.

Figure 8 An exhibit item from Google Cultural Institute

N ext -Generation Web Exhibits

At least a small aspect of scholarship is about putting prior
work and new ideas into meaningful order. Inbasbd

Kschaldrsbigs many ways of ardginformation may be
employed within a singlecumenbr exhibit.

Google Cultural Institute

To quote fom the web site of tHBoogle Cultural Institute

(GClI6 For hundreds of years,
collected and safeguarded our history and heritagefuPow
technologies can amplify this mission, while preserving these
artifacts for a worl dwi de

Fend some time explorindew of the exhibitgyeated with

the online tools accessible to anyone through the GCI. Itis
folly to try to explain these when you could sisepbyl and

click through a few of them yourself.

A few common patterns are worth discussing in this context.
Taking théNVorld Wonders exhilgis an Example: we can
appreciate the way that the map makes use of georeferencing
tags in the metadata to associate exhibit items wibtleaich

or to othe places that may be nférest Second, for any
resource thasion the screen, you can diek Details Talo
vreveal metadatd he association of subjects with panoramic
photography collected by the CGI team is also remarkable.

You can learn more about how this GCIExhibits tool

works by registering aogkating an exhibit of your ow@®nce
inside, you will see that the exHipilding interface makes it
very easy to capture digital artifacts fr@m\ges all over the
world and to add your own commentary an associations with
other artifacts.

Omeka Exhibits

Omeka also has a very nice exhibiting capability that you
can explore on t@meka Showcas®igital Public Library of
America also has an extensiM&ection of Omeka exhihits
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Linked Data arféetinantic Web

Catalogs provide machinery for sear@dmagassociating
information resource#\ catalogseach mayreveal order in a

set of otherwise independent items that happen to share
common tagsThis effect is enhanced by tagging conventions
known as controlled vocabulari€antrolled vocabularies like
the Library of Congress Subject Headings havénbesmfor

over 100 years

Controlled Vocabularies
The simplest way thadependent items may be linkealigh

controlled vocabularies is when they share an identical keyword,

such as Authddame. But controlled vocabulariesy
potentially link item&hen keywords are synonymeosr
example one document referringtomuel Clemons and
another Mark TwainControllel vacabularies maysalserve to
link cataloged items through taxonomic relationships for
example ongem tagged as Porcelaiayrelate to another

item tagged as Stoneware, since each of these material keyword

is related to a parent cla€gramic

The employment anaansion of this practice has multiplied
since the advent of digital libraries. It is importacufarral
heritage professionadsundersind thigghenomena for two
reasons: first, so that they can use controlled vocabularies to
make their informatiomore discoverabéad connectednd
second so that they may recognize an opportupiyttcipate

in the development of vocabularies and taxonomies and similar
resourcethat may be their particular area of expertise.

Faceted Search

In our exploratiomf Digital Public Library of Amerjose

observed the utility of facets, plsyed along the left side of the
search return page. The facets allow you to refine a search by
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showing a li;ng ofthe Subjects anduthors that occur within
thelist ofitemsreturned by our original search. These

connections of one resource to another may take our discovery

process into entirely new and useful directiamsthis to
work, people involved ith cataloging musihderstand and use
controlled vocabularies.

scollay square

By Location

Massachusetts

Title and date from item
provided by the Boston F

]

By Subject
Buildings
9 Title and date from item

5 provided by the Boston F

.

Figure 9: Faceted references in DPLA.

Getty Vocabularies

To get a look at a sliver of this world of naming authorities, we
will explore thé&etty Librarwocabularigfor Art and

Architectire An initial search for Buckminster Fudean
architect, reveals his authoritative name rdwatrdlso links

Mr. Fullerwith the name of his firnmcademic history and
collaborators.

Logical Referencing Systems: Ontologie s

The Gettywocabulariefor Art and Architecturdemonstrate
howlogical systems for referencing antheothg information
alloworderto emergén collections of millions of things that
are cataloged by dige and distributed individuals who are not
necessarily collaborating on purpose, but whose behavior
constitutesiselforganizingollective intelligence.

These systems are knowhiaked Data. Often they are
similar to taxonomies bierarchicallgrganizedhesauri.
Sometimes they are more ptinated. Notice how the entry
for Buckminster Fullen the Getty Union List of Artists
Names links him to a rich tree of baggrical connections.

The Semantic Web

The Getty Vocabularies demonstrate how diverse knowledge
may be accumulated within a framework or network that can be
used to automatically place new information into context. This
idea is one of the foundationgbatailitiesnvisioned by the

World Wide Web Consortiutinat is only slowly being realized.

Theconceptuaiodel and the encodings and protocols for the
semantic web have reached a provisioralb$tataturity at

this writing, and projects like the Getty Vocabularid3Bnd
Pediaare proving the capabilities. One ofctedlenges of
bringing the Semantic Web to fruition will be in adjusting the
anciemnculture of scholarship to protegharing of knowledge

by heretofore independent an insular scholars. For a model of
how this could work it is useful to exploregheeactefforts

of the Getty Vocabularies project

Given that each cultural heritage institution has some facet of
the world that is its specialty, the leaders of these institutions
should have a plan for seeing that their expertise will find its
place in theesnantic web.
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https://www.loc.gov/loc/lcib/9808/lcsh-100.html
https://www.loc.gov/loc/lcib/9808/lcsh-100.html
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http://wiki.dbpedia.org/about
http://wiki.dbpedia.org/about
http://www.getty.edu/research/tools/vocabularies/contribute.html
http://www.getty.edu/research/tools/vocabularies/contribute.html
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Maps on the Web

The first topic irthis handbook introduced an idea that cultural
heritage preservation is connected with the understanding of
situations. Situations involve context: artistic trends, historic
political drama, thateractiorof personalities, cultures and
places. @ography anspatial circumstances are antbag
intertangled aspects of situations as they relate to cultural
heritage. So maps, old and new, are very useful information
resources for preservation studies.

Exploring the ways that maps are being organized and accessed
on theweb illuminates more exciting trefafsconnecting
resourcesntroduced in previous topics: Federaibrhries,

Web Standard®etadata, Discovery Syste@enreferencing

and Linked Dat.

Specialized Collections and Federations

Geography libraries and map collections have long been centers -

of specialization in libraries. This may owe to special storage
andcataloging challenges thetpspresent Thanks to large
format scanners and wetrked, federated systems for sharing
and usinghem, historic maps are now amth@gmost exciting
resources for digital humanities applications.

In the context of our discussion of georeferencing and linked
data in previous topics, maps must have midone utility for
helping people link pieces of information together by providing
an informationframework of contemporary or historical

landscapes. We have already observed how contemporary base

maps and aerial photographs provide a powerful andentuitiv
means for exploring and discovering (@aaPLA and
ClevelandHistory.ordOne thing that we have not sgehis

the added dimension added to this understanding when the
base map is a scanned historic map.

Information Stewardship in Cultural Heritage Preservation

Demonstration: Open Geoportal

Open GeoPortal (OGRS a federated library project, like
WorldCat or digital Public Library of America. Several Georeferenced M
geography and map libraried a few government and ron eorererence aps

governmental agencies have indexed their metadata and sharedY S € Har var d6s indessanaed map thatf
it with theOGP consaiumto provide a onstop discovery covers a small aneaBoston and click the preview check box.

tool for geographic data. Notice that the map shows up in the proper alignment on the
reference base map! Tdisurs because of an open,

To demonstrate OGHirst use your middle mouse button to communitygovernedvebprotocol for displaying

man and zoom the map to the Boston area. Use the Advanced geographicallgferenced maps calMtkb Map Servicewhich

Search options to take a look at the list of organizations we will discuss in its own topic.

contributing their metadata. Use the Data Type pulldown to

limit thesearch to Scanned Maps. Now as you zoom in, you

will see that the list of returned maps changes to list only the

maps whose coverage is contained within the window.

over the listing for one of the maps in the left panel, you will
see its bounding rectangle on the screen!

OGP

Other Sources of Old Maps on the Web
OpenGeoPortal is a federation of several map collections.
There are a featherwebbased search tools fdd maps that
are worthtaking a look at:

GeoData at Tufts

1 The David Rumsey Collection
i Old Maps Online

Maps as Linked Data

Our discussion of linkedtdaand the semantebin the
= previous topic exploreth example dfowbiographical
e information about artists and their relationsrojects and time
‘ periods createslogical refrencing system ttdiscoversrder
e G in independent ideas or particlekrafwledge. When new
' information is conne&l to these semantic networks, new
information emerges about cultural context.

fi:nnnnnnnnuunnnnnncn [+]
v

Figure 10 Bounding-box search and map preview in Open
Geoportal

The conceptual taxonomies and hierarchies involved in
projects like th&etty vocabularies snhe relatively abstract.
The ontologyf space and time as a means of organizing
cultual information is a demonstration of complex logical
referencing that most people understand intuitively.

Bounding Box Search

One thing to note here is that the metadata for maps contains
not merely one pair of coordinates to designate a point, but two
pairs,  designate a rectangular domain of spageu hover
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http://dp.la/map
http://clevelandhistorical.org/
http://data.opengeoportal.org/
http://opengeoportal.org/events/
http://geodata.tufts.edu/
http://calvert.hul.harvard.edu:8080/opengeoportal/openGeoPortalHome.jsp?layer%5B%5D=HARVARD.SDE2.H006917193_001_0025&minX=-71.067284345626&minY=42.352264628834&maxX=-71.05031132698&maxY=42.3630468594
http://calvert.hul.harvard.edu:8080/opengeoportal/openGeoPortalHome.jsp?layer%5B%5D=HARVARD.SDE2.H006917193_001_0025&minX=-71.067284345626&minY=42.352264628834&maxX=-71.05031132698&maxY=42.3630468594
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Geographica| |y Linked Data Interoperability with Google StreetView information about the thratmensional directiche camera

A mostinteresting aspect of Histonyji hat it is possible to was pointed and other parameters regarding the optical

_ tag photographsot only with their locatip but also with the properties of the camera. Any photo can be accessed via a URL
Geography as a Linked Data Ontology direction of their point of view. If you enter the search term, that is encoded with the a place and a dire¢tmmmore
It is fun to think aboutmapsgeographical oodinates and 061 Arboway, Jamaica Plain Hi st or y Pi n wi | | irneftoyrymyatagi on on how this works,
temporal references folan ancierdipproach to linkedath A photograph of a house that has been tagged with very specific documentatioon how to retrieve images usingSheetview
map is a logical/meaningful framework. Spots that are close to  metadata regarding the location of the camera, the direction that Application Programmer Interface (API).
eachother on the planeindexisting at the sartime are the camera was facing and even the focal length of the lens. | interesting d ot d
related byhysical coincideneed probably other cultural ere are several Interesting dISCUgSIBSLIONS we could pose
relations. You should now sem historic image superimposed on a that maghighlight hevast opportunities oflked data:
modern perspective image from an indegrgrabllection of ” . : . .
So items in separate repositories that have lggex tah images capturdy Googlé s mobi |l e i mage coll'’e cHto(\j’Y L%tp]edg drreSuSIcr:] 3 Stem of !at!]tude, Iglglgiltl;de’
simple dates and geographic locaf@vwen place names By dragging the transparency slider at the top of the image you and three dimensional direction similar to URLs?
. ~ ; : ) ? How is it similar to the Gettgxonomyofar t i st s 0
canfallinto place andleadtoemen ot her 6 s di s Cc 0 \tgnlsee hdwhhe ghbt@gfaph aligtis thie current scene. N
any number of search approaches. names: ) _ _ _
'li\llll')'l.‘lrl.' Explore Historypin Browse All Collections Meet Our Members Login Join ? WO u I d no t | t b e cCcO0OO I | f H | S t

Demonstration: Historyp in e [ =T contribute georeferenced historic m&ps?
There is hardly a better example of Geography as Linked Data ' o HistoryPin made use of the georeferenced maps shared
as HistoryPin a product of a social networking startup named W by members of the Open Geoportal federation?
ShiftDesignPer t heir own web site: “.. Linked'by § ¢ ? Wo n bid be & very faresting application when the

_ Location

e ’

Google Streetigw images are 500 years old?
? Do you belige that this privately run applicatiom

people to come together to share arebrcatle local history. It
consists of a shared archive, a mutually supportive community

1920 mygow
1821

and a collaborative approach B T hi st or yitsrgpository will be accesstf® years from now?
Linked by Date : A Streetview = ) ) )

To demonstraténe extaordinary ability of Historypia . % f\::;:’l‘)‘le E Four -Dimensionally Linked Data
contextualize information you might go tortia® and zoom = Dot ‘ o e . S Culturalheritage is to a large degree a matter of undiémstan
in to Boston. You wilee a display of bubbles indicating | o AR ‘_ Rl pedestrions, Boston s historical information ioontext. The potential of the soft o
clusters of resources. Refocusing the map adjusts a geographic - o three dimensional referencing demonstrated by the Google
filter for the resources presented in the-fightd panel of the Figure 11 Historypin linking historic images to Google's Street View StiEet View APl is remarkable in that a new understanding of
screa. You mayarrow your search to a particulatdrical _ historical context may be discovered in photographs teat wer
epoch by shifting or narrowing the bracket$ietime slider Google Street View AP taken in a certain place in tidneven if the objects captured in
at the right side of the screen. Googl ebs vast iewnagesaeapiuetbyaf Sthelp®tSvére néver listed among the keywords or descriptions

special truck that has driven practically estexet in the world attached to the metadata for those photos.

capturing several frames per second in several directions at the

same time. [Eh frame igagged with the coordinates of the

truckds | ocation when the I mage was captured, along with
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http://about.historypin.org/
http://www.shiftdesign.org.uk/
https://www.historypin.org/en/explore/geo/42.306098,-71.118499,15/bounds/42.296227,-71.13751,42.315968,-71.099487/sort/popular/pin/22634/state/map
https://developers.google.com/maps/documentation/streetview/intro
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Georefereiegps anelviap
Services

The prior topic, Maps on the Wete discovered an old map
of Scollay Squatierough the Open Gé&wrtal. OGP washie

to previewn near perfect registration over a moderndnap
right on our computer screenhis ability to juxtapose related
resources is made possible by an open web protocol named
Web Map Seices(WMS) This protocofor sharing
georeferenced majssa standargovernedy theOpen
GeoSpatial Consortif(@GC).

Georeferencing

There are severgkces of the probteof making maps overlay
with eab-other on the web:

9 First a person must assigtitude and longitude
coordinates with specific places in the scanned map
image.

1 Next, ®ftware is used to transform the image to a
specific map projectioff.his process of encoding an
image with &th coordinates alledGeoreferencing

1 Next, the image must be placecareb server that is
able to take a reference to a specific map and area of the
planet and then return he apprate area of the map at
the correct resolution. This is iNeb Map Server

1 Finally, a web developeust be able to create web pages
that will formulate theght sort of requesd a map

server when a user pans and zooms a map widget on any

browserThese components are knowdagscript
Libraries andthe WMS Piotocol.
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Miracle of WMS: Stable Open Standards

From abiological andociologicgboint of view it is amazing
that human beings are able to collaborate to such a degree.
This is testimony to the world of web standards governed by
the World Wide Web Consiaim and the International
Standards Oggization (ISO). These agencies arerufit
consortia that involve stakeholders in the development and
governance of standards. It is due to this collaborative
governance that a broad community of contiibieels
confident enougto invest tne and effort to add meaning to
content by means of georeferencing and to build web
applications that use these maps.

Figure 12 The MapWarper tool.

Web Based Georeferencing Tools

Ordinarily, the process of georeferencing and transforming
scanned maps carried out using a desktop Geographic
Information System likercGISor QGIS. There are a couple
of exciting web sites that allow georeferencing and WMS
hosing through eagy use web interfaceg.he David
Rumsey Map Collectieone exampld=or myScollay §uare
projectlusedHa r v a r d NapMaywdarpeidAs

illustrated in the center of this palyEpWarperis an open
source project originally developediby Waters for the New
York Public Library and Topomancy LLC. As a standards
based open sourtml it has been incorporated into many
useful web sites.

Harvard World Map / Map Warper

The map warper interface allows any user to register and upload

their own scanned map. Theontrol points are choseorin

the map and associated with points omtepgorary e

map or aerial photograph as shown in the figure on the left.
When four or five control points have been added, the
registration of the historic map can be checked and control
points adjusted as necessary. When the user is satisfied, the
georeferencing can be concluded, and the historic map will be
available as a Web Map Service that can be used in digital
humanities applications such as Omeka Neathmehwill be
explore in the next topig

Web Map Tile Services

The web server extenséathat enable classic Web Map
Services to wonlequire a higher level of hosting support than
entrylevel applications like Ome&ad demand an
extraordinary amount of system resources. This means that
web map services are more difficult to host tsanpe

Omeka server.

A relatively newtandard for sharing georeferenced maps
employs a clever means of breaking mapadotwoding to a
standard geographical gridihese tilsets may be requested
and delivered using a protocol very similar to WMS, bu
handled from a standard web / PHP seiMeis protocol is
known adVeb Map Tile ServicEhe WMTS standard is also
governed by the OGQHopefully this means of sharing
georeferenced mawill soon be built into tools like Omeka
and Historypin.
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http://www.opengeospatial.org/standards/wms
http://www.opengeospatial.org/ogc
http://www.opengeospatial.org/ogc
https://www.arcgis.com/features/
http://www.qgis.org/en/site/
http://www.davidrumsey.com/view/georeferencer
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http://warp.worldmap.harvard.edu/
http://mapwarper.net/
https://en.wikipedia.org/wiki/Web_Map_Tile_Service

