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1. Introduction

1.1.0verview of the thesis

The increasing adoption of thBemantic Web vision has led to the emergence oflistributed
knowledge base in the form of interconnected ontolodiesthe context of cultural heritage in
particular, digital museums that use Semantic Web standards and technologies, hereafter called
Semantic Web museums, have been proposed. Current Semantic \Webrmmap bwever support

mostly static exhibitios, meaning exhibitiondasedon static narrative structure®y contrast, his
thesisproposes a new kind oeganticWeb museunthatalsosupportsdynamic exhibitionsmeaning

exhibitions based on narratig&ructureghat change dynamicaljuringtotheu s er 8s i nt er acti on.

Apart from Semantic Web technologieBetproposals of this thesis are based on ifteas narrative
theories andinteractive storytelling systems. More specifically, the thesis propas#seoretical
framework for building Semantic Web museymich providesfacilities of increasing complexity
including presentation schemata, transitions between presentation schemata, and narrative. functions
An experimental prototype of the propodegimeworkwasalsoimplementedduring the thesis, and it

was used to demonstrate how the framework supports the creation of Semantic Web museums with

different types of endiser interaction.

1.2.Structure of the thesis

Chapter2 presents background concepts frénaditional and digital museum# number of desired
characteristics foBemanticWeb museum aralso identified Finally, an overview of théramework of

this thesids given.

Chapter 3 presents some background concepts from narrative theory and interactive storytelling

systems, also decussing their roles imuseum exhibitions.

Chapter4 discusseshe knowledgerepresentation structuresed by the framework of this thesis, also
explaining their purpose during the authoring of a new exhibition and when visitors interaenwith

exhibition.

Chapter 5 explains how the knowledge representatiostructuresof the previous chaptecan be

combined, resulting in different kindd exhibitions.It also explains how the exhibition manager, the



heart of the proposed framework, uses the knowledge representation structures, and how it interacts

with visitors.

Chapter6 discusses the experimental prototype, which implements the framework of this thesis, and

the trials that were conducted using the prototype.



2. The SemanticWeb andDigital Museums

2.1.The Semantic Web

The invention of the World Wide Weby Tim BernersLee in 1990 revolutionized the use tbfe

Internet. From a network of networfa experts and researchgtise Internetbecamea global web of

data, publishedy anybodyand consumed bgnybody The rapidgrowth of the World Wide Web

made the use of search engines mandaldrg.vast majority of th&Ve b idfermation however,s in

the form of natural languageexts, and the ambiguity of natural language often leads to inaccurate
searchresults.More geneally, it is often difficult for computerapplicationsto search, combine, and

exploit resources that are present on the Web (e.g., documents, data, sbeteese the semantics of

the resourcearenot defined in acommonmachinereadable mannefhis difficulty led Tim Berners

Lee to envision the Semantic weBernersLee 2001, initiating an effort to develop standards and
technologies that will allow computet® reason more easilg b o u t the semamntics of

resources, enabling them amitimately their users to share, locate, and integrate resources more easily

The technologies used by tBemanticWeb are inheritedat least to some exteffitom the knowledge
representation field oArtificial Intelligence. The main tool is the ontology. The téiontologyo first
appeared in phil osophy?lncampdter sciencéomever an ofitologys . t her e i ¢
formal conceptualization of a specifimowledgedomain typically using hierarchie®f classes and

class instanceselations betweewlasses and/or class instances, and axioms about the classes, class
instances and relation®ver the last yearsa large numberof sharedSemanticWeb ontologiehave
emerged, most of them written in OWA&,formal language for specifying ontologigstoniou and

van Harmelen 2004However, despite the fact that thet®redontologies are machireiendly, they

are usewunfriendly, i.e., it is very difficult for enelisers to understand them amaligatethrough them

in an intuitive way. Hence there is a need faystemghat will allow endusers to interact more easily

with Semantic Web ontologiesn the context of cultural heritage in particular, there is a need for
systems that will allow endsers tanteract more easily with Semantic Web ontologies that represent

cultural heritage knowledge, for example ontologies used by museums and other memory institutions.

1 Consulthttp://plato.stanford.edu/entries/logintology.



2.2.Traditional museums

In order to realize the requirements and the potential charactegé@cSemanticWeb museum, it is
necessary to study the functions of traditional museums. Every museum stores a collection of items,
most of which areftenkept away from the public. A museum exhibitidisplaysa selected subset of

t he mus e u mofstems Bhe sekedidniofdhis subset is based on a thankits grouping and

orderingarebased on a narrative structure that narrates that tHeeaede 1993

One of he most significant human ralén a museuns the role of the curatoA curata collects the
items of themu s e ucalléction andalsostudes and researasthem. When creating an exhibition,
the curatorselecs the exhibitiod® $ t em subset, along with the exhibit]

structure that will be used to narréite themeo the visitors Pearce 1993

2.3.Digital museums

Over the last yeargnany digital museums have appeared on the World Wide Web. Some of these
contain simple text and image descriptions of exhibits, while others offer interactive guides and take
advantage of underlying semantic annotations. Digital museums diffag two dimensionsdata
structure (how the museudminformation is stored and awted) and data presentation (how a user

interactswi t h t h e infarmaiau mé s

2.3.1.Digital museum user roles

Beforestudying somexisting digital museumset us define two additional roles.

Author: This role roughly corresponds the curator of traditisal museumsThe authodesigns the
exhibition, including the selection of exhibits, possibly the representation of information about the
exhibits,andhow this information will be presented to visitoBme working knowledge &¥eb page
authoring and/oSemanticWeb technologies may also be necessdepending on the data structure
and presentation. It i®f course possible for anuseumcurator and amnformation technologgxpert

to design a digital museum together, touthis thesighey will betreatedasa singleauthor.

Visitor: An enduser visiting the digital museurDifferent visitorsmay havedifferentexpectations or

informationneeds whichshould ideally be&onsidered

2.3.2.MoMA web site

Many museums maintain digital equivalents of thgHydcal exhibitions, usually on the World Wide
Web. The MoMA web site is a good example of a manually created digital interactive museum
organized around the exhibitions and the collection of a traditional muédina.visitor can navigate

through a digitalr eal i zati on of many o fwith tthe eigitah ueslieation 6 s exhib

2 Seehttp://www.moma.org/



consisting of manually created web pages containing artwork images, text descriptions of

exhibitions along with commentary from the curators.
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Duchamp's Anémic Cinéma, a film collaboration with the artist Man Ray (American, 1890-
1976) and the cinematographer Marc Allégret (French, 1900-1973), is a seven-minute silent
animation in which nine disks (four of which are on view here) inscribed with hurmorous puns
and alliterative phrases rotate in slow motion, alternating with another series of disks
bearing abstract concentric patterns. The effect is nearly hypnotic, as reading converges
with optical sensation. Duchamp was interested in the malleability of language; here he
offered a fanciful alternative to our conventional way of reading, one that invites expanded
meanings and free association among words and forms. The title of the work is itself a
humorous treatment of language: anémic is an anagram of cinéma
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The main advantage of this approach is that the curators have complete control over the final exhibition

and its narration. Howevgevery page of the exhibition must be manuatgated. If a vast collection

of exhibition items were to be used, then a vast amount of Wwgrthe author of the digital museum

would be required

2.3.3.MuseumfFinland
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museums by exploitingsemantic Web ontologies. The collections of the various museums are

published under a common ontology. Téwetire semantic informatior(metadata) can be accessed

through the portawhere it is presented througacetedorowsing interface.

3 Seehttp://www.museosuomi.fi
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Image 2: A MuseumFinland screenshotranslated from Finnish using Chrome

This approach requires littlauthoring effort. However the final result resembles an information
retrieval systemwith no narration wer the exhibitsHence, this approacis more appropriate for
domain experts seeking information about specific exhibits thaenfbusers

23.4.%001 PAAT A6O AQEEAEOQEIT O

Europeana is a European projeiting to collect and aggregate metaabout cultural britage
entitiesfrom institutions across Eurof& o demonstrate the possible uses of the fdata, Europeana
has publisheca number of exhibitions on the World Wide WeEach exhibition is based on a
narrative abouatheme bothcreated by a curatofhe narrative is constructed around entities from the

Europeana collection.

The presentation c¢omponen tstheovisitoBhraugh@ eigadly atiuctureé x hi bi t i
narrative. Visitors cannot stray from the predefined narrative of the ewinibitir example to request

additional information about entities they angerested in. It shouldlsobe noted that focollections

as vast a s maBually crpagng exhibitonthat span the entirety of the collection would

require huge effort.

4 Consulthttp://europeana.com
5 Seehttp://exhibitions.europeana.eu



Image 3: A screenshot fromEuropegn a6 s exhi biti on AFr.om Dada to Surr

2.3.5.CultureSampo

CultureSampo [Hyv°nen et al 2 0 0°®he ofttle prokblemitiie s t he

trying to address is the lack of narratigeherenceoverMu s e u mFi nl and éddresgethifi i bi t s .

issue, CultureSampo uses ontologydesigned to represemarratives.As an example, thelassic
Finnish epic sdnintically aadtatedsingiCausl t u r e Sntology Plunsila et al
2009 . Using the semant itoeaisitorycanaeactoraughtthe dext and browses a | a 0

exhibits(collection itemsyelatedto specific pars of the narrative.

®  Seehttp://www.kulttuurisampo.fi
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dynamic they are dynamically selecteing the semantic annotations of the narratiV@wvever the

main differeapgper ova d h Ew r tolgfeeeaceta dpdectiorsiternsare i v e 6
narrative which is the backbonef the exhibition,is completely linegrmanually predefingdandthe

samefor every visitor.

2.4.Characteristics of SemanticWeb museuns

Through the study of traditional museums &emanticWeb technologiesa number of characteristic
of possible Semantic Web museurs can be recognized This subsection will analyze these

characteristics.

2.4.1.l1tem collection s

An important observation about traditional museums isdhebmu s e umdés col l ect i on
set of items stored somewhénsidethe museum. However, the useSafmanticWebtechnologiesan

give rise toalternativeapproacheshree of whichare identifiecbelow.

2.4.1.1 Custom collections

The first approach isimilar to howthe collections of traditional museurase createdThe author
creates the item collection of the Semantic Web museum, oftencedating a new ontologyo

organize the items and their metata The main advantage of this approach is that the author has



compl ete control 0 v eand omtdiogy The manedisaddastage is thdt teéfort i o n
needed to creatile item collection and thentology make the creation of a large scale project very
hard.

2.4.1.2 Reusing published collection s

The second approach takes advantage of the fact that vast amobensasiticWWeb data are currently
publishedon the Web in the form of ontologies. Two such examplesBpedia [Bizer et al 2009a]
and Freebase [Bollacker et al 2008h this second approach, the autlsetsas theSemantic Web
mu s e umbé s theoiterhsgemnttds) ofone or more ontologiesf the Semantic Web. The main
advantages of this approach are thatahthordoes not have to createnewcollection, andhatthe
collection of the Semantic Web museum mefiange dynamically athe underlyingontology (or
ontologies) changes. The main disadvantage is thauti®rdoes not have complete control over the

collection for examplesome item®f the ontology majave undesired or incorregtopertyvalues.

2.4.1.3 Hybrid collection s

Finally, the third approach tries to combine the poesitwo approaches. More specificallige author

can use both custom made ontologies and already published ontolpgsibly alsooverwriting
particular facts of the published ontologies. The hybrid apphodatherits the advantages and
disadvantages of the previews two approachesthe authocan control theextent to whichthe two
approachesvill be used and, hence, also control the extent to which advantages and disadvantages

from the two approaches Whbe inherited

2.4.2.Exhibitions

In traditional museums, the exhibitions are always statithe sense that theyrethe samdor every
visitor. However the use of digital medimakes it possible to create more dynamic exhibitiomghat

respect, there atbree possible approaches, discussed below.

2.4.2.1. Static exhibition s

In a static exhibition of a Semantic Web museunme, authorselectsa fixed subset of items from the
Semant i ¢ Weikem collestienunmuéhsas in a traditional museurhis item setremains
constant for every visitoof the exhibition.One or morestatic patk (linking the items of the
exhibition) are also typically provided for visitors to followlhe main advantage of this approach is
that the author has complete control over thahgton. The main disadvantages are that the exhibition
doesnot take into accourthe visitorsdpreferences, anithatthe authoring of éargeexhibition is a hard

task.

2.4.2.2. Dynamic exhibition s

The second approach is the creation of a dynamic exhibitiothis approach, the author doest
create a exhibition with a fixed set of exhibits and fixed patfa visitorsto follow. Instead, the
authorcreates rules andarrativestructures that the systemses, along with the interaction history of

each visito, in orderto create gpossiblydifferent exhibition(different exhibits and/or different paths)



for every visitor(and possibly every revisit of the same visitdn) other wordsthe exhibition is no

l onger a predefined it etiom, butwlyarc se that it ihpopulatedsvéhu mdés ¢ o |
items from the mus eachvisis and diffelerd paths may bel afferédndgring

different visits The main advantages of this approach are that the anthypibe able t@reate large

exhibitions with less effort, compared to large static exhibitions, and the dynamic nature of the

exhibitions may make them more attractive to visitdtsee main disadvantages are that the autiay

not have full control of the exhibition and that systethat support dynamic exhibitions may be

complicated taonfigure for new item collectiorend exhibitions

2.5.Desired characteristics othe framework of this thesis

Based on the characteristics of the previous sectiset af desired characteristiobthe framework of
this thesis werehosen as discussed belowhe main criterion for the choices that follomas to

maximize the freedom dhe authoto select among several alternatives

2.5.1.1tem collections

In the previoussection,three different approachevereidentified with respect to the item collections:
using acustom collectionteusing goublished collectionor adoptinga hybrid approach. None of these
approaches igniversallybetter than the othersach one has its own advantages and disadvantages, as
already discussed, whiaghay be more or less important depending on the goals of the exhibition, the
effort that the author is willing to invest etidence, all three approaches should be availabtheto

author ofa new Semantic Web museum exhibition

2.5.2.Exhibitions

Two different types of exhibitiors were identified static and dynamjceach one with its own
advantages and disadvantagé€snsequentlyboth approaches should be available to the authar of

new Semantic Web exhibition.

2.5.3.Exhibition representation

Another important choice is how to represent the items of an exhilitimayvailable information (e.g.,
metadata) about the items, and howstlinformation should be presented to different visitdie
single representation is ideal for every exhibitibtence, the representation should be as generic as

possible though in our case it should alse based on Semtc Web standards and practice

2.6.System architecture

The architecture of thieamework of this thesis (and its implementatianjlepicted irFigurel.



specific
exhibition
ontology

exhibition
ontology

exhibition exhibition semantic
memory manager web data

authoring exhibition  |HE———
tool interface

author visitor

Figure 1: Architecture of the framework of this thesis.

2.6.1.Exhibition Ontology and Specific Exhibition Ontology

These two ontologies store thexhibition abstract strctures to be discussed in Chaptdr The
exhibition ontology remains the same for every exhibjtibe prefixeowill be used to refer to the IRI
of the exhibition ontology. The specific exhibition ontoldgycreated by the author and is different per

exhibition; he prefixseowill be used to refer to thi&l of the specific exhibition ontology.
2.6.2.Semantic Web data

These are data describing theu s e uitend collection.As already discussedhey can be custom
Semantic Welmntologies, previouslpublishedSemantic Welontologies, or a combination of both.

2.6.3.Exhibition Manager

The exhibition manager is responsiblefoh e i nst anti ation of the exhibiti
specific entities, properties and values. It atemitorst h e v hctiongdaondrp@rs the | s itouor 6 s
throughthe exhibitionaccordindy. A detailed description of the exhibition maeads providedin

Chapters.

2.6.4.Exhibition Memory

The exhibition memory stores whatchvisitor has encountered. This information is usgdthe
exhibition manager toecidewhat eachvisitor should encounter next in tlehibition, depending on

whatthey havealready encounteretheirperceived interesteae nd t he aut hor 6s goal s.

2.6.5.Authoring tool

Before any visitor can use ttf@manticWeb museuman author musprovidethe abstract exhition

structures Chapter4) that are specific tthe particularexhibition. This process is called authorizgd



it is carried out by usingn authoring tool. The author enters dii® the authoring tool, and the

authoring tool stores them in the specific exhibition ontology through the exhibition manager.

2.6.6.Exhibition interface

After the exhibitions have been authored, the system can generate exhibitions that can in turn be visited
by endusers This phase is called visitor phase. The component that is used in this phase for

communication between the visitor and the exhibition manager is the exhibition interface.

The exhibition interfacéurnst he vi si t or 6 s a c ttd tlereshibition maagyer.rTbepr i at e ¢
exhibition manager responds by sending instances of abstract structures. The exhibition interface then
turnsthe abstracstructuresinto contentrepresentationge.g., in HTML) appropriate for thepecific

interaction devie (and the media supported by the devihaj the visitoluses

One of the main goals of thieamework of this thesis ito be as generic and, hence, as device
independent as possible. Hence, it is assumed in this thesishéhaxhibition interface wlilbe
designed and implemented by the author using an exhibition manager API. Howeweler to test
the framework a simpleWeb application implementation de exhibition interface wasalsobuilt. It

will be presented iChapter6.



3. Narrative sand Storytelling

3.1.Exhibitions and narrative structures

Before the 20 century the exhibits of an exhibition were organized usingstly taxonomic criteria.

For example a typical 18' century museum of natural historyould organizeits exhibits using
taxonomies fromzoology, entomology, paleontology, botany, and mineralogy. This approach
however wasless interestingor thegeneralpublic. Inthe 20" century museumsstarted to useontext

and narratives to a larger exteimtorder to organize tlreexhibitsin ways that would be more suitable

to nonexpert visitordPearce 1993

3.2.Narrative theory

Since narrativeare important for exhibitics) narrative theory iselevant to the goals of this thesis

3.2.1.The importance of n arrative s

The most obvious use of narrativesrisnovels and movies. Howevehe importance of narratives is
deeper. According to Leabtraussnarratives are the vehicthat societiesuse totrarsmit knowledge
from generation to generatio® Uy ¥ & y¥1298].dNarrativesalso play an important role in human
cognition according to Brunerhuman experience and memamgeorganized in the form of narratives
[Bruner 1991].

3.2.2.Narratology

Because of thémportance of narratives, it is no surprise that they have been studied extensively in
order to identify their characteristics and structure. In this subsestiare theories of narrative will be
presentedThis is not a complete survey oérrativetheoilies only theoriesdirectly relevantto this

thesis will be presenteétirst, some terminology is required. The testory worldwill be used to refer

to the whole fictional universe of the narrative. The tetanywill be used to refer to the chronologic

order of the events. However, very often the eventsiareresentedn their chronological order. The

termplot will be used to refer to theresentatiomrderof theevents.

Aristotle studied narratives in the form of dramaj s G U c1882]aHEedtted thata drama forms a
whole, and as a whole it hadegiming, middle and end. If any of its parts is remopéen the drama

falls apart.Anotherimportant study of narratives waisat ofthe Russian formalist Vladimir Propp in



his book fAMohehBdlolgtyalogdo i Rroppstudiedl thpréughty a pet of 950 1] .
magic fairytales and found that despite the fact thememany different charactertherewereat most

7 roles in every magic fairytale (hero, antagonist, donor, helper, princess, messenger, false hero). He
named these rolelramatis personad~or examplethe antagonist in a fairytale could be the evil witch
Baba Yaga, and in another fairytale soewéd monster Another importantiscoveryof Proppwasthat
fairytalescomprised31 functions where afunction is atype ofaction of a dramatis personae that is

important for the narrative. Functions are the fundamental structure elements of theainggies.

P r o pwor& was very importantbecausdt showedthat a deeper simple structure egdtn all the
fairytales he studiedn 1958 P r o ffipMosr phol ogy of the Fol ktaled was tr
of structuralism in th&Vest. Claude Bmond generalized Propps  woontake it applicable tevery

narrative [Bremond 1991].

3.3.Interactive Storytelling

Interactive storytelling is a multidisciplinary research field that combines computer science fields (such
as artificial intelligence), huméies fields (such as narratology and semiology) and the arts. The goal
of interactive storytelling iso createvirtual worlds where the user is the protagonist of a narraties

changes by taking into account the userdéds actions a

In the following subsectionsthe most common interactive storytelling approaches are presamied

analyzedThe analysis will be conducted using the following six axes.

Narrative coherencerefers to the coherence of the resulting narrative according to nartiatigretic

criteria.

Discourserefers to the degre® whichthe author can express his personal languagkee resulting

narrative.

Before the introduction of the next two axésis useful to introduce the concept of agency [Murray
1997]. Agency refex to theexperiencef the user when his interactions have the impadntendean

the resulting narrativellhe concept of agency can th@ided into local and global agenc

Local agencyrefers to local interactions that the user makes with the vivtodd, for example the

opening of a door.

Global agencyrefers tothedegreeto whicht he user 6s interactions influence

way the user intents ttf.the local and global agency are in balance thenuser experiences agency.

Transformation refers to the possible narratives that can result from the interactive storytelling

system.

Data volumerefers to the amount of data that the author has to create.



3.3.1.Branching approach

In the branching approach to storytellirggraph must bereatedwhere every node represents a state
of the story and every edge represents a possible user interaction. The advantage of this approach is
thatit leads to ehigh degree of narrative coherence and discolmseause igives to the author full

contol over the possible narratives tit@inb e pr oduced fr om Thehdsaduastage 6 s i nt er

isthat thedatavolume i . e., t he aut ho rfdlargestale startworldsnay be very |

3.3.2.Rule based approach

In this approacha set of rulesarnd entities (characters, spaces ei€.Jefined. The user interacts with
the system anthe systendecides what actionghe charactershould performaccording to the rules
Some examples of this approaate Defacto Sgouros 1999 IDtension Bzilas 2009 and Storytron
[Crawford 2005].The main advantage of this approachhissmall data volumétypically a small set
of rulesis defined by the authprAdditionally, the systemshat adopt this approach typically provide
high local agency and transformaticGlobal agency, discoursand narrative coherenclowever, are

typically lower.

3.3.3.Functions approach

This approach is inspiredy Pr o p p 6 s a n darraive &unctionsd A set of functions is defined

and the system chooses the appropriate ones accordmgusels interactionsTo date this approach

has the most successful examples. The main differbatgeen the various systertisat adopt this
approachis thesize of the functions. For examplesrasbon and Browins s yGsasbemand Braun
2001] uses Propp6s fystengMaieas arsl Sterv2008kes sntalkerefundtiens a d e
cal | ed Tliebia adyaitage of this approdstthatit is balanced betweelocal and global
agency. Additionally it offers satisfactory degrees of narrative coherence and discolingeemain
disadvantagds that thedata volume increases as the transformation degree incredBesgh the

increase ismaller than in the branching approach

3.4.SemanticWeb museuns and Interactive Storytelling

As stated before, interactive storytelling techniqoas be usedn SemanticWeb museuns and the

framework of this thesis in particular.
3.4.1.Choosing an interactive storytelling approach

An important goal of théramework of this thesiss to allow the authoto be able to create both static
and dynamic exhibitions. The interactive storytelling approachviliidbe used irthis thesigo achieve
this goal is the furttons approachBy giving the author control ovahe inventory and size of the
functions the functions approach allows tlaithorto define both statiand dynamic exhibitionwith a
high degree of local agency, global agency, narrative coherence aadrdiesas will be demonstrated

in the following chaptersAdditionally, the huge amount of availabBemanic Web dataoffers a



solution to the main disadvantage of the functions approaeh the data volumeThe exhibition
manager can instantiate snall number ofabstract structuresreated by the authousing Semantic

Web dataleadingto a high degree of transformation with only a srdatia volume (author effort)

3.4.2.Abstract structures of this thesis

The abstract structures that will be employadthe framework of this thesis are of three types:
presentation schemata, transitiormnd narration functionsall defined in detail in Chapted.
Presentation chematgprovideto the author an abstract waysgfecifyingpresentations for the various
concepts of th&emanticWeb museumTo some extenthey correspondo the rooms of a traditional
museum Transitionsallow moving from onepresentation schema arother They contributelocal
coherence tan exhibition. Finally narration functions organize the presentation schemata and the

transitions imo bigger narrative structurgas inthe functions approach of interactive storytelling.

The author can combirthese thredypes ofabstract structures to create a variety of exhibitioihs

different types (e.g., static vs. dynamite possible combinations are describedChmapter5. The

exhibition managethen uses the abstract structuneovided by the authoa | ong wi th the vi si
interactions inordertes t r uct ur e t;the algorithenéntployedby theexbihition manager

will alsobe described i€hapters.



4. Exhibition Abstract Structures

4.1.Presentationschemata

Presentation schemata allalae author to create absttgoresentations for the various classes of items
of the exhibition. More specificallya presentationschema ontology igprovided and the author
instantiates it in order to defipgesentatiorschemata. Every time the visitor requdstseea specific

individual, the system presesit by usingthe instantiation of the approprigteesentatiorschema.

4.1.1.Schemata in Cognitive Science

In Cognitive Science,a schema is knowledge structuresed to represeigenerichumanknowledge.

In 1975 Marvin Minskyré nt r oduced this concept wunder the
in Artificial Intelligence. According to Minskyhumans useframes to representknowledge of
stereotyped situations. Every frame has a number of fixed values and a number of/shytsidE has

a range of accepted valyeghile someslotsalso have default values. A frame with unfilled slots is
caledaigeneri c framed and r esi dé&wrytime tha expedencesaif 6 s

person matcla generic framehe latte is instantiated as a specific episodic representation.

term

l ong

For example, someone could have a generic frame for a university classroom. This frame could

indicate (using fixed valuesjhat a classroom has walkfloor and a ceiling. It might also contain a
slot represeimg the type of lighting in the classroomwi t h Afl uorescent o as
person that possesses thisnericframe enters a classropme/she will instantiatét by filling the

appropriate slotaith values obtained by obsextion

i ts

Today it is known that schemata representations are an important part of human knowledge [Wilson

and Keil 1999].

4.1.2.Schemata in Natural Language Generation

Schemata have been used extensiwelrtificial Intelligence andNatural LanguageProcessingin
particular In Natural Language Generation (NLGheir use was originally proposed by Kathleen
McKeown[McKeown 1985. NLG systemsnost commonlyse schemata during text planniiReiter

and Dale 200Q]where the goal is to produce a coherent discosirseture for the generated text,

specifying for example the order of the sentences or other units, their discourse relations, how they will

be grouped in paragraphs and sections etc. In this coateghema represents an abstract text structure

F



pattern. For example, newspaper articles usually follow an inverted pyramid structure (facts are
mentioned in descending order of importance). A schema defines a set of constituent gdamnts
with their structure. A constituent elemanty be a fact to be realizeasa sentence dby invoking

another sulschema.

4.1.3.Presentation schemata in this thesis

Presentation schematpecify how information about individuals of particular classes should be
presentedFor example a presentation schema fartists could specify thafirst some biographical
informationshould bepresentedfollowed byinformation abouthe art movements associated with the
artist and finally someelevantartworks. Subsequentlihe presentation schema could be used by the
exhibition manageto present a specific artist.¢.,Pablo Picassd)y instantiaing it with information

about that artist

Presentation schemata are defifiedthe classes of an ontology, rather tfi@nparticularindividuals,
t o mini mi z effort amdio aehieve Boone dossistency between the generated presentations of
individuals of the same class. Every tiraedescription of a particulandividual is requested, the

appropriate presentati@ehemaof its class is chosen and instantiated.

4.1.3.1Purpose of presentation schemata

Presentation schemata serve three rpaimposes

i Expressive language for generic presentations
The first role, and the most obvious one, is to provide the author with an expressive language to create
generic presentationfr the various classes of items of the exhibition. The more expressive the

languagethe morecreativethe author can be when designingexhibition.

. Systemds memory representation
Presentation schematdsoserve as an internal system representatichefndividuals that the visitor
has encountered in Wiertour through the exhibition. More specifically, the system storenemory
the presentation schema instances that the visitor encounters. The exhibition managefigfcussed

in Chapterb) takes thesastancesnto account to decide what the visitor should encounter next.

iii. Base fordevice and medium-specific presentation
Lastly, the instantiated schemadae the basis from which devicend mediurnsspecific presentations
will be formed. Asalreadynoted inSection2.6.6 the framework of his thesisand therefore alsothe
presentation schemata are independent from the specific presentation raediutavicehat will be

used

4.1.3.2 Brief description of the structure of p resentation schemata

Every presentation schema corresponds to a classliofdnals that the author wants to include in the
exhibition. For each presentation schema, the authorogdionally define a header, which represents

thetitle of the presentatiomThemaincontent of a schema is divided into content groupsKepee?2).



For example, ina presentation schema for artisine content group may contain biographical

informationand another one may contdinh e ar ti st és art waonaykhaveitovw er y cont
header ands split into one or more media slots. A media slot represents a media entitaridrgage

or a text). For example, a media slot of an artist coalttaina brief text with biographical information

or the image of a painting.

Schema
Header
SchemaContent
ContentGroup ContentGroup
Header Header
MediaSlot MediaSlot cse
MediaSlot MediaSlot
L] L]

Figure 2: Presentationschema overview

4.1.3.3 Fixed and dynamic values

The author caspecifyeither fixed or dynamicvaludera pr esent ati on schemads comg

Fixed values will remain constant no matter which individual instantiateprémentation schema.
They are analogous to the fixed values of frames. For exathplauthor coulgrovidethe fixed value

fiSo me ar t vhehe&dsd a cardent group containingther t i st 6 s art wor ks.

Dynamic valueslepend orthe specific individukthat instantiates the presentation schema. They are
analogoudo the slots of frames. There are two kinds of dynamic valaghe first kind, the value is a
single property value (obtained from the Semantic Web data being used) of the individual that
instantiates the presentation schema, for exampleaheaal language name tfe individual. In the
second typethe valueis a textexpressg several properties of the individual that instantiates the
presentation schema. The text is generated by ma$km property values to a natural language
generation engine, such AaturalOWL [Galanis and Androutsopoulos 2Q[Balanis et al 2009]a
systemthat produces natural language descriptions of entities (individuals) of OWL ontolBgres.
example the author couldspecify that a particulamedia slot should contain a text expressing

propertiegrovidingbiographical information (e.g., date of birth, place of birth etc.).



4.1.3.4 Example of using presentation schemata

This subsection provides an examplehofv presentation schemata would be used in practice during

authoring and when visitors interact with tiesultingexhibition.

During the authoring phase the author creates presentation schefmataare stored in thepecific
exhibition ontology the gneral structure of presentation schemata is specified irexthibition
ontology which remains the same in all exhibitions (Section.IlGg presentation schemata that the
author creates are generic, in the sense that they are not instantiated datapantilividuals and hey

are created bysingan authoring tool.

Figure 3 showsa generic presentation schema for the artist class. In this exatmplauthorhas

definad two content groups. The first content group corresponds to general information about the artist

and consists of a header and two media slots. The header contains the name of the artist as a dynamic
value. The first media slot contains the URLam imageof the artistand the second media slot a
biographical text about the artist, both as dynamic valtres textof the latter media slotould be

canned (e.g., a prexisting text from the Web, about the artist being described} ocould bea

dynamically generated one (e.g., generated via NaturalOWHg second content group corresponds to

artworks of the artist and consists of a header and two media slots as well. The header contains the
fixed value ASome ar t wonstheWRL oftarhimagd depicing therselecieda s | o't
artwork as a dynamic value and the second medi a
dynamic value. Additionallythe second content group has thregetitions This means that when this

generic schma instance is instantiated, three copies of the content group will be generated; hence three
artworks will be presented. Note that this isimfiormal description of presentation schemata, a more

technicaldescriptionwill be given inSection4.1.4

Schema
Header
null
SchemaContent
ContentGroup ContentGroup
repetitions: 3
Header Header

d: artist name f: “Some artworks”

MediaSlot MediaSlot

d: artist image d: artwork image

MediaSlot MediaSlot

d: biographic info

d: artwork name

f: fixed value

Figure 3: A generic presentation scheméor artists.

d: dynamic value




Let us now assume that a visit@guess information abouthe artist Marcel Duchammnd that the
class of artists has been associated (during authoring) with the generic presentation schema shown
above.The exhibition manager would instantiate the generic presentation schema with information

about the particular artist, leading to astantiation like the one shown igure4.

Schema

Header

null

SchemaContent

ContentGroup ContentGroup ContentGroup ContentGroup
Header Header Header Header
“Marcel Duchamp” f: some artworks f: some artworks f:some artworks
MediaSlot MediaSlot MediaSlot MediaSlot
“http://domain.eu/ “http://domain.eu/ “http://domain.eu/ “http://domain.eu/
duchamp.jpg” nude.jpg” fountain.png” large_glass.jpg”

MediaSlot MediaSlot MediaSlot MediaSlot
“Duchamp challenged “Nude descending a “Fountain (1917)" “The large glass
conventional...” staircase (1912)” (1915-23)"

Figure 4: An instantiated presentation schema for the artist Marcel Duchamp

The instantiatedpresentation schemaould thenbe passed to the exhibition interfa@e¢tion2.6.6),
which would turn it into a form appropriate for the media and presentatieiceldeing usedThe

instantiated presentation schema above could, for example, be render&dageh

Some artworks

Marcel Duchamp

Duchamp challenged ~ conventional
thought about ar d
art marketing, not
but through subversive a
dubbing a urinal art and
Fountain. He produced relat
while moving quick!

ant-garde circles of
Marcel Duchamp was bom in
Blainville-Crevon Seine-Maritime in the
Haute-Normandie region of France, and
grew up in a family that enjoyed cul-
tural activities. The art of painter and
engraver Emile Nicolle, his maternal
grandfather, filled th , and the
family liked to play ches

paint, and make music to The large glass

(1915-23)

Nude descending a

Fountain (1917)
staircase (1912)

Image 5: An instantiated presentation schema rendered for a particular presentation device.

4.1.4.A more technical description of p resentation schemata

This subsectiomprovidesa more technical description of presentation schematag&heral form of
presentation schematadefinedin the exhibition ontology (under the namespagewhile the generic
presentation schemata that the author csemtestored in the specific exhibition ontology (under the

namespaceeq. Both ontologies are expressed in OWL.

4.1.4.1.An overview of the exhibiti on ontology

This subsectiomprovidesan overview of the most important classes and properties of the exhibition

ontology and how they are combined to define generic presentation schem#igises).



Every generic presentation schema begiith an instantiation of meo:Schemandividual. If the
presentation schembas a headethen a eo:hasHeaderobject property points tonaeo:Header
individual. An eahasContentobject property points to naeo:SchemaContenindividual which
represents the root node of the presentation schema conterdoBahemaConterfitas one or more
eo:hasContentParbbject propertieseach one poiitig to an eo:ContentGroupindividual. If an
eo:ContentGrouphas a headerthen a eo:hasHeaderobject property points to naeo:Header
individual. Everyeo:ContentGroughas one or moreo:hasMediaParbbject propeits, each poinhg

to an eo:MediaSloindividual.

eo:Schema

seo:examplePS

eo:hasHeader eothasContent

eo:Header eo:SchemaContent
seo:exampleSH seo:exampleSC

eo:hasContentPart eo:hasContentPart

eo:Header eo:hasHeader

seo:exampleCGH co:ContentGroup

seo:exampleCG

eo:hasMediaPart eo:hasMediaPart

eo:MediaSlot
seo:exampleMS

Figure 5: Overview of how a generic presentation schema is represented using concepts from the
exhibition ontology.

4.1.4.2 OptionsNode

An eo:OptionsNodean be attached tgeveral other types of nodes that are used to represent generic
presentdabn schematafor exampleeo:MediaSlotnodes,eo:ContentGroupnodesetc., in order to

annotate them with optionk Figure6, aneo:OptionsNod@&nnotatinga contengroup is shown.

fean

eo:areOptions
ForContainer

eo:SchemaContent
seo:exampleSC

eo:hasRepetitions

eo:isGrouped

"H " eo:OptionsNode eo:hasContentPart
oolean

seo:exampleON

eo:ContentGroup
eohasOptions seo:exampleCG

eo:hasMediaPart

Figure 6: An OptionsNode example



The eo:hasOptionsand eo:areOptionsFo€ontainer object properties are used to connect the
e0:0ptionsNodédo the nodebeing annotated (theo:ContentGroupn our exampleandto the node
that represents the container of the node being annotateédqt8ehemaConterih our example),
respectively Both properties are requirebecausean annotatesiodemay be used multiple timei
different containersand often different optionsneed to be specified depending on the contaiioer;

instancean eo:MediaSlotould be used in more than ose: ContentGroups

An eo:OptionsNodean have a number of options attached to it in the form of object or data properties
(e.g.,eo:hasOrdey, with most of thendepending on the type of the node being annotdted most
common optioris the eo:hasOrdedata propertywhich can be used, for exampl®, specify the order

of the eo:ContentGroumodes ofan eo:SchemaContentr the order of theeo:MedaSlot nodes ofan

eo:ContentGroupMore information about options will be provided iac®ions4.1.4.6and4.1.4.8

4.1.4.3 Property paths

Let us considerthe following semantic graphwhich is a part ofa largergraph that provides
information about the artidflarcel Duchamp

au:hasAssociated

Movement authasName

au:Artist au:Movement

au:marcel_duchamp, qu-dada dadaism

Figure 7: A semantic graph example

We may need to specify that a media slot of a generic presentation schema for artigtgy(eef)

should be filled in with the name of a movement as:
name, however, we need to follovpath of propertiese., followau:hasAssociatedMovemteand then

auvhasNampg we cannot obtain the movement s name by retr
artist (e.g.,by following au:hasAssociatedMovemeunnily). This is a very common situation, i.the

author often need to specify property pdhs that should be traversed to instantiate a generic

presentation schema.

A property pathis representethy usingan eo:PropertyPathindividual. For every property along the
property pathan eo:PropertyNodes alsodefined (sed-igure 8). Eacheo:PropertyNodealefines (via
the eo:haslIRIdata propertythe IRI ofa propertyto be traversednd the direction of theaversal by
asserting that it is an instance béto:OutDirectionor eo:InDirectionclas®s) Theeo:PropertyNode

nodesform a sequence biyeing connected viao:hasNextHopbject propeies.



“http://aueb.gr/onto#has eo:OutDirection “http://aueb.gr/
AssociatedMovement” onto#hasName”

instanceOf eo:haslRI

eo:haslRI instanceOf

eo:PropertyPath eo:PropertyNode eo:PropertyNode
seo:examplePP seo:examplePN_01 sec:examplePN_02

eo:has
NextHop

eo:has
NextHop

Figure 8: An eo:PropertyPath node example

4.1.4.4ANLOWL node

An eo:NLOWLNodeis used to define a graph that will be passedatoNLG system (e.g.,
NaturalOWL) to obtain a natural language textetaileddescription of the graph structure is given in

the Exhibition Manager |whiphisavagablé wpdreguest s document at i

4.1.4.5Header

An eo:Heademode is used teepresent the header ether a presentation schema or a content group.
The eo:hasHeademroperty is used to conneca presentation schema or content grawith an
eo:Heademode(seeFigure9). A header cabhe associatedith either a fixed valu€a fixed headerdr

a dynamic valuéa dynamic headerA fixed value isspecified byusing theeo:hasValualata property
(Figure9).

eo:ContentGroup

seo:artistArtworkCG
eo:has

Header

co:Header eo:hasValue

seo:artistArtworkCG “Some Artworks”

Header

Figure 9: A header with a fixed value.

A dynamic value can b@) a single valugespecified byusing theeo:takesValaFromPropertyobject
property which takesan eo:PropertyPathas its value Kigure 10), or (i) a multivalue dynamically
generated texte.g., generatedsing NaturaDWL); in the later case, theeo:Heademodeis linked to
an eo:NLOWLNodeusing theeo:takesValueFromNLOWNDbbject property(Figure 11). During the
presentation schema instantiatidioth eo:takesValueFromPrapty and eo:takesValueFromNLOWL

are replacethy eo:hasValugroperties.



eo:Schema

seo:artist
eo:has

Header
eo:takesValueFrom
PropertyPath

eo:Header
seo:artistHeader

eo:PropertyPath
seo:artistNamePP

Figure 10: A header with adynamic value.

eo:ContentGroup
seo:artistArtworkCG
eozhas
Header
eo:takesValueFrom

NLOWL
eo:Header e0:NLOWLNode

seo:artistArtworkCG seo:artworkTitle

Header NLOWLNode

Figure 11: A header with NLOWL node.

4.1.4.6.Content Group

As noted beforego:ContentGroupodesare used talivide the contentof a presentation scheniato

thematic groups.

The individual that will ingantiate a content group can be specified either as a dynamic value or as a
fixed value. In the latter caséheeo:usesindividualFromPropertg used as illustrated inFigure 12,

where the individual will be found bgpplyingthe property patlseo:artworkPPto the individual that
instantiated the presentation schema thatcontent group is part.ofo specify the individual as a

fixed value,the eo:usesindividuabbject propertyis used If no individual is specified, the opent

group will be instantiated using the same individual that instantiated the presentation schema that the

content group is part of.

eo:SchemaContent
seo:artistSC

eo:PropertyPath
seo:artworkPP

auchas
ContentPart

au:usesindividual
FromProperty

eo:ContentGroup
seo:artworksCP

Figure 13: An eo:useslIndividualFromProperty example

The eo:hasRepetitioneption of aneo:ConentGroupspecifieshow many times theo:ContentGroup

shouldbe repeatedFigure 14 showsan example whereo:hasRepetitions used tespecifythat three



repetitionsof the content group should be includebhe repetitions properties are removed from the
instantiatecdpresemation schematadecause they are needed only during the instantiafitie generic

presentation schemata

eo:SchemaContent

“3"Anxsdinteger .
seo:artistSC

eo:areOptions

eo:hasRepetitions ForContainer

eo:PropertyPath

eo:isGrouped
seo:artworkPP

“true” AN eo:OptionsNode
xsd:boolean seo:exampleON

au:has
ContentPart

eo:hasOrder eo:ContentGroup au:usesindividual

) ) eo:hasOptions seo:artworksCP FromProperty
“2"AAxsdiinteger

Figure 14: An eo:ContentGroupwith an eo:OptionsNode

Anothereo:ContentGroumption is theeo:isGroupedption which is implemented by a data property
When a eo:ContentGroughas more than one repetit®rthen the authocan specifyvia this option

whether the repetitionshouldappear as singlegroup (mage6) or as different group(Image?).

Art Movements

Impressionism Expressionism Fauvism

Image 6: A content group rendering with groupin g.

Art Movements

Impressionism Expressionism Fauvism Cubism

Image 7: A content group rendering without grouping.



4.1.4.7 Media Slot

Everyeo:ContentGroughas one or moreo:MediaSlonodes An eo:MediaSlotan have either a fixed
value or a dynamic valusee Sectiod.1.3.3. Fixed and dynamic values are specified as in the case of
headers (Sectiof.1.4.5.

The media clss hierarchy (seBigure 15) represents the available media types that@MediaSlot
can be associated with. The:Mediaclass has four subclasses, #dwTextclas, theeo:Imageclass,
the eo:Videoclass and theo:Audioclass. Theeo:Textclass has two subclasses, #wNormalText
class which is used for nofheadettexts, and theeo:HeaderTextlass which is usefbr header texts.

More classes could lz@ldedfor other forms of mediée.g., a class fa8D medid.

eo:Media

eo:Text eo:Video eo:Audio

eo:NormalText eo:HeaderText

Figure 15: The media class hierarchy

Every eo:MediaSlotmust be associated with a mediass,by asserting that the eo:MediaSlot is an

instance othe appropriatenedia clas as in the example ¢figurel6.

eo:ContentGroup
eo:lmage seo:exampleCG

AasMediaPart
instanceOf

eo:MediaSlot
seo:exampleMS

eothasValue

“image_a.jpg”

Figure 16: Declaring the class of aMediaSlot.

4.1.4.8Links

The author caspecify thataneo:ContentGroupr aneo:MediaSlonhodeact as ahypetink to another

presentation schema instance. This is done by attachieg:aimkNodeto theeo:OptionsNodef the



eo:ContentGroumr eo:MediaSlotby using thezo:hasLinkNod andeo:usesSchemaropertes Figure
17 provides an example, where evego:artworksCReontent grougsee alsd-igure14) acts as a link
to theseo:artworkpresentation schema@o specify the individual that will instantiatee presentation
schemawhen the linked is followe@.e., to specify which individual will instantias=oartwork in our
examplg, the author can define eitherfiaed target individual (using theeo:hasLinkTargebbject
property as inFigure 17) or adynamic target individua{using theeo:hasLhkTargetFromProperty
object propertywhose value isneo:PropertyPath Alternatively, if no target individual is provided,
then the same individual that instantiated ¢oeContentGroupr eo:MediaSlothat acts as a link will

be usedin our example His is the individual specified by tiseo:artworkPPproperty path).

eo:SchemaContent
eo:areOptions seo:artistSC

ForContainer

“3"Anxsdinteger

eo:hasRepetitions

eo:PropertyPath
seo:artworkPP

eo:isGrouped
atrue”AA eo:OptionsNode

xsd:boolean seo:exampleON

authas
ContentPart

eo:hasLinkNode eo:ContentGroup au:usesindividual

eo:hasOptions seo:artworksCP FromProperty
eo:LinkNode
seo:exampleLN

eo:Schema
eo:usesSchema seo:artwork

Figure 17: An eo:LinkNode example

4.1.5.Choosing individuals

Supposeéhatthere is a generic presentation schdamaart movements, which contaiascontent group
with 4 repetitions, intended to provide information abbéuatssociated artistd. more than 4 associated
artists arepresentin the Semantic Web data being useshich of them should be choseh? the

following subsectionswo solutions are proposed.

4.1.5.1Importance scores provided by the author

The most straightforward solution is to let the autkpecifywhich individuals are the most important
onesfor the purposes of thexhibition by providing importance score$his way, the author has
complete controlput annotating the individuals of a largeontology wit importance scores time-

consuming.

4.1.5.2 Ranking individuals with PageRank

In some ontologiesthere are properties indicating which individuals influenced which other

individuals, as illustrated iRigure18.



au:Artist

au:Francis Picabia
au:Artist
au:Piet Mondrian

awinfluencedBy

au:Artist

au:Artist
au:Jackson Pollock

au:Georges Braque auinfluencedBy

awinfluencedBy

auwzinfluencedBy
au:Artist

au:Pablo Picasso au:Artist
au:Vincent Van

au:influencedBy Gogh

au:influencedBy

au:Artist ausArtist auinfluencedBy
au:Paul Cezanne au:Henri Matisse

awinfluencedBy
Figure 18: An example influence graph

The resulting influence graph can be used as input to the Page Rank algorithm [Brin and Page 1998].
The result willbe arankingafhe gr aphés nodes, with the most infl ue

Freebase anBBpedia for example, providenfluence properties of this kind. During the work of this
thesis, amumber of experiments were conductetDBPedia. The following listontainshe 14 highest

rankedindividuals from an influence graph of J@00 nodes. The ranking of eachdeois given in
brackets

http://dbpedia.org/resource/Plato (0.0045088864)
http://dbpedia.org/resource/Parmenides (0.0043755413)
http://dbpedia.org/resource/Aristotle (0.0042627221)
http://dbpedia.org/resource/Heraclitus (0.00291566534)
http://dbpedia.org/resource/Geor@/ilhelm_Friedrich_Hegel (0.0026034884)
http://dbpedia.org/resource/Immanuel_Kant (0.0023665377)
http://dbpedia.org/resource/Friedrich_Nietzsche (0.00180315777)
http://dbpedia.org/resource/Arthur_Schopenhauer (0.0017820825)
http://dbpedia.org/resource/Zenof Elea (0.00177147213)
http://dbpedia.org/resource/Pythagoras (0.00175214915)
http://dbpedia.org/resource/Karl_Marx (0.00174574615)
http://dbpedia.org/resource/Avicenna (0.00173868103)
http://dbpedia.org/resource/Johann_Wolfgang_von_Gofte0172465760)
http://dbpedia.org/resource/Wilm_Shakespeare (0.00162036177)

Thesix lowest rankd individuals were the following

http://dbpedia.org/resource/Honorius_Augustodunensis (2.980625931*10



http://dbpedia.org/resource/Hildegard_of_Bingen (2.9806259312)10
http://dbpedia.org/resource/School_of Chartres (2.9806259312*10
http://dbpedia.org/resource/Synesius (2.9806259312)y10
http://dbpedia.org/resource/%C3%89tienne_Geoffroy Skitgire (2.9806*10°)
http://dbpedia.org/resource/Johann_Friedrich_Meckel (2.9806259312*10

A ranked list ofthis kindcan be calculated durirthe authoring phase aritican then baisedby the
exhibition manager to choose thest importanindividualsduring visits The main advantage of this
approach is that dloes not require the author to manually annotate individuals with importance scores.

It can be used, however, only when the Semantic Web data being used contain properties indicating

influence (or similar riations).

4.2.Transitions

Transitions are abstract structures that define valid transitions from a presentation schema instance
(PSI) to another PSI. For exampéetransition couldpecifythatthe PSI of an artiscould be followed
by thePSI of anartwork d that artist Another transition couldpecifythatthe PSI ofan artistcould be

followed by thePSlof anotherartist of the samart movement.

The transitions of an exhibition define a transition graph Egere19). Each node of this graph is a
generic presentation schema (GPS) of the exhibition. Every transibisasponds t@an edgethat
points from a GPS to another onalong with a set of restrictions. By using the transition graph the

exhibition manager can pick PSls to create a cohéanthrough the exhibition.

eo:Schema eo:Schema seo:artworkTo
seo:artMovements seo:artwork ArtworkTransition

seo:artwork
seo:artMovementsTo ToMovement seo:artistTo
MovementTransition Transition ArtworkTransition

eo:Schema eo:Schema seo:artistTo

seo:movement seo:artist ArtistTransition
seo:movementTo

ArtistTransition

Figure 19: A transition graph example.

The transitions ensure that the Ibcaherence from PSI to PSI is maintained. This means that if the
next PSI is selected through the available transitiitnsiill have a semantic relationshif the

previous PSldefined by the author.



4.2.1.A more technical description of t ransitions

The autlor actually defines a new transition by creating em:Transitionnode (seeFigure 20). The

initial GPS of the transition ispecified usinghe eo:hasCurrentSchemproperty The new GPS is
specifiedusingthe eo:hasNextSchen@operty. The eo:hasNextindividualFromPropertyPasipecifies

a property path that will be followed to obtain the individual that will instantiate the new GPS. The
eo:usesBaselndividualFromSchempecifiesthe GPSfrom which thebase individualwill be taken

The base individual is the individual that the property path, defined by
eo:hasNextIndividualFromPropertyPatlill begin from;in our example, this will be the individual
that instantiated the most recessbmovemenGPS.For exampleif the current PSI is that of the artist
Marcel Duchamp and the last movemB& encountered wathat ofthe Dada movement, then another

artist of the Dada movement will be choserg(,Francis Picabialo instantiate the new artist PSI

eo:Schema eo:Schema
seo:artist seo:movement

eo:usesBaselndividual
eo:Transition FromSchema
seo:artistToArtist
Transition eo:hasNextindividual
FromPropertyPath

eo:hasCurrentSchema

eo:hasNextSchema

eo:PropertyPath
seo:associated
ArtistPP

eo:Schema
seo:artist

Figure 21: A transition example with property path restriction.

If the base individual is not specified, it is taken to be the individual that instantiated the initial GPS of

the transition

Alternatively, instead of using a property path tedfy the individual that will instantiate the new
GPS, the author can point to a content growgf a previous PSI (using the
eo:hasNextIndividualFro@ontentGrougproperty) to indicate that the new GPS should be instantiated
with an individual thatinstantiated thatcontent group.For example suppose that the GPS
seo:artMovementbkas a content growgeo:artMovementsCEFigure22) and that the content group in
turn has six fixed individua)glefined using the propergo:useindividual each one referring to an art
movementAny of the six individuals would be used to instantiate the se@MovemeniGPS of the

transition.



eo:Schema eo:Schema
seo:artMovements seo:artMovements

eo:usesBaselndividual
eo:Transition FromSchema
seo:artMovementsTo

CELERUCUBIEYY o 0:hasNextIndividual
FromContentGroup

eo:hasCurrentSchema

eo:hasNextSchema

eo:Schema CLHE I E T
seo:artMovements
cc

seo:Movement

Figure 23: Transition example witha content group restriction.

4.3.Narration functions

Transitions maintain local coherence between two subsequent PSls. Howewsitions are
insufficient if the whole experience should follow a narrative structlings subsection introduces
narration functions as an abstract narrative strudarrpresentation schematBhe narration functions
of thisthesisar e anal ogous t(BectiBn3.2.9. A Marratibnufumctioni coutd fHefor
example the presentation of an artist alomigh a portion of his work. Thisunction could berealized
by usingan artist presentation schema followed by three artwork presentation schproatding

information about the artist and three of hés/fartworks respectively

For every narration functiorthe author defines a sequence of transitions and/or etimdbedded
narration functions. The exhibition manager resolves this sequence into a transition sequence.
Dependingont he vi si t, &agequencerqgiarjcularBsssthengenerated from the transition
sequence. When thésitor has encountered every PSI that can be produced by the transition sequence,

then the narration function is completed.

4.3.1.A more technical description of n arration functions

The author defines a new narration function by creatingoaNarrationFunctiomode(seeFigure24).

For every el ement of t hie., foravery teatsitian or efnbeddedtnaratiord s s e q u €
function, there is an eo:NarrationFunctionNode Each eo:NarrationFunctionNode uses he
eo:hasNarrationElementdbject property tgoint to the correspondirntgansition orembeddecharration

function. If the author wants an element to be repeatedhéean use theeo:hasRepetitionslata

property to define the number of repetitioi$ie eaNarrationFunctionnode(top of Figure 24) uses

the eo:hasNarrationNextHopobject property to point to the firseo:NarrationFunctionNode
SubsequentlyeveryeaNarrationFunctionNodgoints to the nexeo:NarrationFunctionNodé&y using
eo:hasNarrationNextHapThe narration functiofelow consists of a seo:artistToArtworkTransition

followed by three repetitions of aeo:artworkToArtworkTransitian



eo:Narration
Function
seo:artistNF

eo:hasNarration

NextHop
eo:hasNarration

eo:Transition Element eo:Narration

seo:artistToArtwork FunctionNode
Transition seo:artistNFN_01

eo:hasNarration

NextHop
eo:hasNarration

eo:Transition Element eo:Narration

seo:artworkToArtwork FunctionNode ugn

Transition seo:artistNFN_02

Repetitions
Figure 24: The artist narration function example.

4.3.1.1.Preconditions

Every narration function can have one or more other narration functions as preconditions and can be
activated only if all its preconditions have besatisfied The set of naation functions along with their
preconditions form a partigl ordered plan [Russell and Norvig 1995]. Every linearization of this
partialy ordered plan is a possible exhibition narrative. For example, supipaisthe onlynarration
functions are seo:ma@emenflF and seo:historicalPeriotlF, without any preconditions, and
seo:artisNF with both seo:movemeNF and seo:historicalPeriotlF as its preconditionsThe

resulting partial ordered plan is depictedrigure 25.

eo:Narration
Function

eo:movementNE,

eo:Narration
Function
seo:artistNF

eo:Narration

Function
seo:historical
PeriodNF

Figure 25: A partially ordered plan formed by a narration function and its preconditions.
This partialy ordered plan has two possible linearizations, shown below
seo:movemenseo:historicalPeriodseo:artist

seo:historicalPeriogdseo:movemenseo:artist

The preconditions of a narration functioreatefined using theo:hasPreconditiorobject property

Hence, he preconditionsf seo:artistNFwould be specified ag Figure26.



eo:Narration
Function
eo:movementNE,

eo:has
Precondition

eo:Narration
Function
seo:artistNF

eothas
Precondition

eo:Narration
Function

seo:historical
PeriodNF

Figure 26: Representing the preconditions of aarration function .

4.3.1.2.Beginning and Ending narration functions

A narration functioncanalso be annotated by the authortlesbeginning and/or ending of the whole
exhibition, allowing the authoto control the beginning and ending of the exhibiliomarrative. A
narration function is annotated as beginniygstating that it is an instance tife classo:Beginning

(seeFigure27), and similarly for ending narration functions

T, iNstanceOf
Function

seo:modern eo:Beginning
MovementsNE,

Figure 27: Annotating a narration function as the beginning of the narrative.



5. Exhibition Manager

5.1.Exhibition types supported by the framework of this thesis

As already mentioned, the framework of this thesis is intended to support both static and dynamic
exhibitions (Section 2.4.2. This chapter discusses hatlve exhibition abstract structuresf the

previous chapter can be combirteccreatebothtypes of exhibitions.

5.1.1.Static exhibition s

A static exhibition occurs ithe exhibitiond siarrative ismanually written inside the presentation
schemataand thepresentation schemata amanually associated with particular individualk this
case, the exhibition usgsesentation schemateith fixed values in their media slotamd/or dynamic
values(e.g., property paths) that lead goedefined particularindividuals The visitor is restricted to
navigate through the exhibition by using only the links that the alsincludedin the presentation

schemata.

5.1.2.Dynamic exhibition s

There arehreekinds of dynamic exhibitions that tfiemework of this thesisupports.

5.1.2.1 Presentation schemata only

The first type ofdynamicexhibition usespresentation schemataly; it does not use transitions, nor
does it use narration functiariBhe author defireeonly generic presentation schema&PS3, typically
only a small number of GPS$he GPSs are instantiateg the exhibition manageat runtime using

the Semantic Welmuseund é&em collection. The visitor again navigates through the exhibition by
using the links that the author has set for each GPSdiffleeencefrom the static exhibition is thahe

specific individuals that fill the PSIs are chosemaimically.

5.1.2.2 Presentati on schemata and transitions

The secondtype of dynamic exhibitiomdds transitions betwegamesentation schematas a means to
ensure local coherenc&he author defireGPSs and transitiongypically a small number of batfThe
exhibition then is compesl of an endless path through the transition graph formed from the transition
set. The exhibition manager algorithm, for every PSI that generates, also calculates all the possible

transitions from it and ranks them according to the importance of theegfiedividual (see section



5.2.1). The visitor can traverse the exhibition by choosing either one of the highest ranked transitions or
a link inside the PSI. Moreletails about the exhibition manager algorithm are given in the next

subsection.

5.1.2.3 Presentation schemata, transitions and narrative functions

Thethird type of dynamic exhibitiomdds narration functions, as a means to suppgldlzl narrative

structure.Apart from GPSs and transitionghe author now also definggrration functions. The

narration function set defines a patgabrdered planas already discussed (Sectii3.1.). Along

with every PSI that the visitor encounters, the exhibition manager suggéiséswisitora set ofnext

possiblePSIst hat progress t he e x hiobthetfunaiondlity of thaexhibitioni v e . Mo r

manager are provatl below.

5.2.Exhibition manager algorithm

In this sectionthe algorithms that are uséxy the exhibition manager ithe two types of dynamic

exhibitions(Sectionss.1.2.2and5.1.2.3 are presented.

5.2.1.Local coherence algorithm

The local coherence algorithm is very simpled is activated if transitions without narration functions

exist. More specificallyevery time the visitor makes a request for a PSI, the exhibition manager goes
through the following stepgirst, it generates the P$he visitor requestedsubsequentl it generates

a list of possible transitions from the requested. B8t every possible transitipra ranked list of
possible individualgto instantiate the GPS the transition leadsg@lso generatedhe individuals are

ranked with one of the teciyues discussed iBection4.1.5 By using the GPSs the transitiolead to

and the ranked individuals that can instantiatentitbe presentation manager produaeanked list of
possible next PSls that advance the tour. The top ranked of these next PSlIs are returned to the visitor,
along with he requeste¢current)PSI. The visitothen makes new request eithdy following a link

inside thecurrentPSI or by slecting a PSI from the list of suggested nB8ls. This process is

repeateduntil the visitor leaves the exhibition

5.2.2.Global narrative structure algorithm

The global narrative structure algorithm is activated if both transitions and narration functons a
definedbyt he aut hor . I't interprets the /weitaithtroonghés 1 nter s

the exhibition according to the narrative structure defined by the author.

5.2.2.1.0verview

The algorithm runs aThe exhibiiom manager firstigenerates thé equested) u e s t
PSI and then it generates a ranked list of possilfksthat the visitorcould view next. This list is
generated by calculating whid?SIsmove theexhibition narrative,asdefined by the author, towards

completion.



The visitor can navigate through the exhibition either by selecting a PSI from the ranked list of possible

next PSlsor by selecting a link from the curre®8l In the first casethe exhibition manager updates

the state of the narrativen the second casthe exhibition manager tries to interpret gedected link

as patofa narration functionb6s transitionthestheguence.
exhibition narrative is updateatherwisethe narrative state remainsmcanged In both casesthe

ranked list of possibleext PSIds regenerated and returned to the visitor. This cycle is repeattid

an ending narration function is completed.

5.2.2.2 Terminology

Transitions sequence:A narration function has a sequence of $itions and/orembeddecharration
functions. This sequencis resolved by the exhibition manager into a sequence of transitions.

Consequentlyfor every narration function the exhibition manager produces a transitions sequence.

Narration function activatio n: When anarration functiod preconditions are satisfied, the exhibition

manager activates it by adding a new narration function instance into the narration function memory.

Narration function instance (NFI): A narration function instance is a data structure created every

time a narration function is activated. It stores a pointer tather narration function instances that

satisfied the preconditionsof the activated narration functiprihe activated narrationf unct i ond s
transition sequence, a list with the P®¥siginatingfrom theactivatedn ar r at i on functi onds

sequencgethat the visitor has encountered.

Narration functions memory (NFM): As the visitor navigates through the exhibitiome/she
comdetes and activates narration function instances. The narration functions memory is a data
structure that stores these narration function instances. Every time a narration fisnatiovaetedthe

exhibition manager addscarrespondingrarration functio instanceo the NFM

Possible individual (PI): A possible individual is a data structure that stores an individejptesented

by itsIRI), along witht h e i n drankingdual 6 s
NFI ranking formula: The ranking of an NFl is calculated using the forula:
)
oY
where:

n: refers to the number of encountered PSls of the NFI

t: refers to the timevhenthe last PSI of the NFI was encountered

T: refers to the total time passed sa far

Using this formula thdnighest raning is given to theNFI that wasmostrecently encountereand has

the most encountered PSils.



Possible presentation schema instances (PPSA:PPSI is a data structure that stoegSPS,the NFI
that the GPS belonds, therankingof this NFI given the current exhibition narrative stateda list of

possible individuals.

5.2.2.3 Algorithm

Every time the visitor makes a new request, the exhibition manager first generates the requested PSI.
Subsequentlyit interprets the requested PSI using the interpretPSI() function. Finajlgnerates the

ranked list of possiblaext PSlausing the getPossiblePSIs() function.

The function interpretPSI() checks if the requested PSI belongs to the ranked list of pusdiB&ls
that were calculated at the previous visitor requést does, thernthe functionupdates theurrent
N F | séience of encountered PSls, and marksdhrespondindransitionof the transition sequence

as traversed
The function getPossiblePSIs() is given below in ddeapseudecode:

List<PPSI> getPossiblePS Is(){

List<PPSI> out = new List<PPSI>();

for each NFI nfi in nfm{
if(Infi.isCompleted){
tr = getActivatedTransition(nfi);
List<PI> pil = getPIList(nfi, tr);
PPSI ppsi = new PPSI(getRanking(nfi),

getNextGPS(tr), pil);

out.add(ppsi);

}

return out;

The functions used inside function getPossiblePSls() are explained below.

The function getActivatedTransition() takes as inpuf\#-| and returns the next transitiof thatNFI,
i.e., the transition immediately afténe latest completedansition of the transition sequence of the
input NFI.

The function getPIList() takes as input WFI and a transition. It returns a list of possible individuals

(that can instantiate the next GPS to produce the nexttP$l) usi ng t he tonaAmsi ti onds
i mportant aspect of t his f weausdasBaseindividumlFramsehéma i t fildl
(Section4.2.7) by searching th&\ F | sequence of encounter@$lisfrom the newest to the oldest. If

an appropriate valuéor eausesBaselndividualFromSchensnot found then the same search is

applied ecursively to the preconditioNFIs of the currentNFI. If again no appropriate value is foynd

then the function retusnull.



The function getRanking() takes as inpntNFI and returnsts rankingusing the NFI ranking formula.
The function getNextGPS(Jakes as input a transition and returns the valugheft r ansi ti onés

eo:hasNextSchenmoperty.



6. Implementation and Trials

6.1.Implementation of the framework of this thesis

In this sectionanimplementation of théramework of this thesis described. It should be noted that

the implementation is a rough prototype of the concepts presented in this thesis.

6.1.1.Exhibition Manager

The exhibition manager was implemented in Java. The @\RLlibrary was used to access the OWL

ontologies’ The exlibition manager is a jar library that can by imported in any project implementing

an exhibition interface. Using callstoh e e x hi bi tAPldarm emaemnxahgebri@s on manager 6
(creation of the exhibition ontology and requests for P8&s) be usd in applicationghrough the

exhibition interface.

6.1.2.Exhibition Interface

I n order to check the exhaWebtekhibition imearface gvasralse 1 mp |l e m
constructed. Theerverside languageised for the implementation was the Java Serage® (JSP)

language. The client side technologies used for the implementation of the exhibition interface are

HTML, CSS and JavaScript. Every time a visitor makes a request for a PSI, the server side of the

exhibition interface generates the requested U88lg the exhibition manager, generattes PSland

subsequently returns an HTML page that corresponds to the generated PSI. The client side of the

exhibition interfacedisplays theHTML page (seémage8)

associated artists

Image 8: A rendering of a PSI in aWeb exhibition interface

7 Consulthttp://owlapi.sourceforge.net/



The implementation of the exhibition manager and the exhibition interifaddadingtheir source code

are available upon request.

6.2.Trials

This section discusses how the prototype implementation of the previous section was fosgd in
example exhibitionsa static exhibitiona dynamic exhibitiorwith presentatioschematanly (Section
5.1.21), a dynamic exhibition withpresentation schemata and transitiqSection 5.1.2.9, and

dynamic exhibition wittpresentation schemata, transitions and narration fundq8sesion5.1.2.3.

6.2.1.Static exhibition

Static exhibitionsarethe traditional approach treatingan exhibition The exhibitiod sarrativeand
exhibitsare predefined by the authof.o demonstrate that theafmework of this thesis suppsitatic
exhibitions,Eur op earhda ts ti on A Fr om dbcasdea intSectio®3u4i(seeecalsd i s mo
Image9), wasrecreated using thinplementation of Sectiofi.1 The exhibition is organized in four

themes (Zurich, Bucharest, 193@ad Younger Generation). The user navigates through the exhibition
following links. In order to recreate this exhibiticam GPS for each page of theginal exhibitionwas

created. The creation of foaf the GPSs is described below.

From Dada to Surrealism

From Dada to Surrealism: Jewish Avant-Garde Artists from Romania,
1910-1938

In the early decades of the twentieth century, the art world was taken by storm
by the fearless experimentalism of several Jewish artists from Romania:
Tristan Tzara {(1895-1962), Victor Brauner {1903-1966), Marcel Janco (1895-
1984), and M. H. Maxy (1895-1971). They and the older Romanian artist
Arthur Senal (1875-1944) were present at the hirth of an influential avant-
garde movement. The younger artists Jules Perahim (1914-2008) and Paul
Paun {1915-1994), inspired by their predecessors, were at the forefront of
Surrealism.

Dadaist, Surrealist, abstract, and expressionistic works, personal variations
on Constructivism — nothing went too far for them.

This virtual exhihition unveils some of the warks in the unigue exhibition From
Dada to Surrealism: Jewish Avant-Garde Artists from Romania, 1910-1938
running until Octoher 2, 2011, in the Jewish Historical Museum, Amsterdarm.
The exhibition confirms the importance of Bucharest in European avant-
garde art. Also, the lives and work of these seven men shed light on the
relationship between Jewish identity and radical modernity. An abundantly
illustrated puhblicati panies the exposition.

Start Exhibition )

Image 9: The introductory pageof Europeana exhibition.

In order to recreate the introductory page lofage 9, a GPS with oneeo:ContentGroup one
eo:Headerand fiveeo:MediaSlomodewasdefined. The first threeo:MediaSlothodes correspond to
the three paragraptaf the introductory page. The fourth corresponds to the image, while the fifth
corresponds t o t h éseeFigureR8). Rogtthatrbeécausexlie vauéstofi the GBS

are fixed and there are repetitions, all the generated PSls will be identical.



schemalntro

Header
“From Dada to Surrealism”

f: “Dadaist, Surrealist

SchemaContent
ContentGroup
Header MediaSlot MediaSlot
f: “From Dada to ... order: 2 order: 4
Romania, 1910-1938" || tyne: Normal Text type: Image

f: “http://example.com

MediaSlot ... too far for them.” /tzara.jpg”

order: 1

type: Normal Text MediaSlot MediaSlot
order: 3 order: 5

f: “In the early decades

of ... of Surrealism.” type: Normal Text

f: “This virtual exhibi-
tion ... the exposition.”

type: Header Text
f: “Start Exhibition”
t: schemaThemes

f: fixed value d:dynamic value t: link target

Figure 28: The schemalntro GPS

Finally, the exhibition interface takes the generated PSkanders it as showin Image10. While not

visually identical, the generated PSI&ds content <cor
From Dada to Surrealism
From Dada to Surrealism: went too far for them.
Jewish Avant-Garde Artists from
Romania, 1910-1938
11, in the Jowizh H
Europ nt-g;
alnd work of t
Start Exhibition
Image 10: How the exhibition interface renders the schemalntro GPS.
When the wvisitor c |l i c k s of thé erigindl SBurapedna exhibftipriei t i on o b u

AThemeso pag émagelp Ehas page dordaing links to each of the four themes of the

exhibition (Zurich, Bucharest, 1930s, Younger Generation). The visitor can chagsef the four



themes The four themeshowever,are chronologically relatednd the right order texplorethem

would beZurich, Bucharest, 1930s, Younger Generation

exhibition.

Image 11: The themes page f

Europeanads

In order to r ecr pteeeScherhachemdl hemewassiaiine (aeg-gure 29).
For each themen eo:ContentGroups defined and annotated as a llekding tothe eo:Schemaode
of the correspondingheme. Eacteo:ContentGroumode has tweeo:MediaSlotnodes, one for the

image of the theme and one for the title of the theme.

schemaThemes
Header
“Themes”
SchemaContent
ContentGroup ContentGroup ContentGroup ContentGroup
order: 1 order: 2 order: 3 order: 4
t:schemaZurich t:schemaBucharest t: schema1930s t: schemaYoungerGen
MediasSlot MediasSlot Mediaslot MediaSlot
order: 1 order: 1 order: 1 order: 1
type: Image type: Image type: Image type: Image
f: “http://example.com f: “http://example.com f: “http://example.com f: “http://example.com
/zurich.jpg” /bucharest.jpg” /1930s.jpg” /youngerGen.jpg”
MediaSlot Mediaslot Mediaslot Mediaslot
order: 2 order:2 order: 2 order: 2
type: Header Text type: Header Text type: Header Text type: Header Text
f: "Zurich” f: "Bucharest” f:“1930s” f: "Younger Generation”

f: fixed value

Figure 29: The schemaThemes GPS

d: dynamic value

t: link target




Again, the PSlgeneratedrom the schemaThemes GPS is passed to the exhibition intenfais
renders it aglepicted inmagel2.

Themes

Image 12: How the exhibition interface renders theschemaThemes PSI

For every exhibition themehereis a number of pages the original exhibitionEach pageontainsa
fragment of the exhibitiol sarrative along with some exhibits. Faxample Image 13 shows the
second page of the Zurich theme.

Zurich - Tristan Tzara

Tristan Tzara (Moinesti, 16 April 1895 — Paris, 25 December 1962)

Tristan Tzara, born Samuel Rosenstock, began writing poetry at a young age.
Atage 17, he collaharated with lon Vinea and Marcel Janco on one of the first
avant-garde magazines in Romania, Simholul. In 1915 he adopted the
pseudonym of Tristan Tzara (meaning 'sad in my country’). That same year,
he left for Zurich to study humanities and philosophy. There he co-founded
the Cabaret Voltaire. After Hugo Ball withdrew from the spotlight, Tzara
became the true leader of the Dada movement, and in 1918 he signed the
Dada Manifesta, the most significant programmatic statement by this anti-art
movement.

Although Tzara was primarily a poet and writer, he painted a number of
abstract gouaches. In the late 1920s, when he was living in Paris, he sought
contact with the Surrealists, but he never hecame an outspoken supporter of
the movement. Tzara was a symbol of Jewish involvement in avant-garde art
and left-wing politics, and in the 1930s this made him a popular target of anti-
Semitic attacks. During the Second World War, his writings were even
banned in Romania. In 1947, he received French citizenship and left
Romania for good. Ayear hefore his death, Tzara received a prestigious prize
for his poetny.

Calligramme, 191641359 Influenced by the poet Guillaume Apollinaire, Tzara
experimented with visual poetry, trving to develop a syncretic form of art: the
linear way in which a poem is written and read is abandoned; instead, the
text became a form.

<DRDDD

Image 13: The second pagef the Zurich theme of Europeana exhibition.

To recreate this page, thlem:Schemaschemazurich_ZFigure 30) was defined. It consists of four
eo:ContentGroumodes. The first content group cont ai
next twocontent groupsontain the image and the titté the corresponding exhibits and are annotated

as linksleading toa schemaExhibitnstantiated by the corresponding exhibit (represented bRRijs

ns

t

he



Finally, the lasteo:ContentGrouppossesses tweo:MediaSlotnode, each representing a linkne

leadingto schemaThemes andne leading tahe next page of this particular theme.

schemaZurich_2

Header
“Zurich - Tristan Tzara”

SchemaContent
ContentGroup ContentGroup ContentGroup ContentGroup
order: 1 order: 2 order: 3 order:4
- nodelndividual: nodelndividual: -
Header MediaSlot samy-tristaniR| calligrammelRI Mediaslot
f: “Tristan Tzara... 25 order: 2 order: 1
December 1962)" type: Normal Text M:dlaslot M:dlaslot type: Header Text
Mediaslot f: “Although Tzara was order: 1 order: 1 f: “Back to themes”
iaSlo ... prize for his poetry” type: Image type: Image t: schemaThemes
order: 1 d: seo:depiction- d: seo:depiction-
: PropertyPath PropertyPath
type: Normal Text MediaSlot perty pertyl Mediaslot
f: “Tristan Tzara, born order: 2 order: 2
... anti-art movement type: Normal Text M:dla}SIut M:dla:lut type: Header Text
f: “Calligramme, 1916 oraer: oreer: f: “Next Page”
. text became a form” type: Header Text type: Header Text N Zurich
d: seoctitleProperty- d: seo:titleProperty- t:schemaZtirich_3
Path Path

f: fixed value d: dynamic value

t: link target

Figure 30: The GPSfor the second page of the Zurich theme.

Again, the generated PSI is passed to the exhibition interfdreh renders it ag Imagel4.

Zurich - Tristan Tzara

Image 14: How the exhibition interface renders the PSI of thesecond page ofhe Zurich theme.

Finally, for each exhibit theriginal exhibitionprovidesa page with an image of the exhibit along with

some infemation Imagel5s hows t he exhi bit page of Tristan

Tzar a



{{cite weh |url=http:exhibitions.europeana.eulitemsishowi1 44
[title=Calligramme |author=Tzara, Tristan |accessdate=08 June 2012
|publisher=Europeanal}

Image 15: An example of an exhibitpagd r om Eur opeanad6s exhibition.

In order torecreatethe exhibit pageshe schemaExhibit GPBasdefined(Figure31). It consists of an

eo:ContentGroupwith nine eo:MediaSlotnodes. The firseo:MediaSlotc or r esponds t o t he e}

Figure 31: The schemaExhibit GPS

image while the next seveslotsc or r espond to the exhibitds info (ti
eo:MediaSloprovidesa link to the previously encountered PSI.
schemaExhibit
SchemaContent
ContentGroup
order: 1
MediaSlot MediaSlot MediaSlot MediaSlot MediaSlot
order: 1 order: 3 order: 5 order: 7 order: 9
type: Image type: Normal Text type: Normal Text type: Normal Text type: Header Text
d: seo:depiction- d:seo:creatorProperty- | | d:seo:dateProperty- d: seo:rightsProperty- f: “Back to Exhibition”
PropertyPath Path Path Path t: previousPs|
hasLabel: “Creator” hasLabel: “Date” hasLabel: “Rights”
MediaSlot
order: 2
type: Normal Text MediaSlot MediaSlot MediaSlot
order: 4 order: 6 order: 8
d: seotitleProperty-
Path type: Normal Text type: Normal Text type: Normal Text
hasLabel: “Title” d: seo:desription- d:seo:sourceProperty- || d:seo:provider-
PropertyPath Path PropertyPath
hasLabel: “Creator” hasLabel: “Source” hasLabel: “Provider”
f:fixed value  d:dynamicvalue  t:linktarget



From the schemaExhibit GPS atige exhibit® IRIs, the corresponding PSlare generated. For

exampleImagel6 shows the rendering of the P8I Tr i st an Tzar.ads Calligramme

Title: Calligramme
Creator: Tzara, Tristan
Description: zincograph
Date: 1916/1959

Source: The Israel Mu
The Vera and Artu
of Dada and Surrealis

hristophe Tzara; ® Photo: The

: Athena

Back to Exhibition

Image 16: How the exhibition interface renders the PSI of an exhibit.

6.2.2.Dynamic exhibition

In the trials of thissection a dynamic exhibitiorwas createdto demonstrate some of tlaglditional
functionality of the framework of this thesiBhe theme of thelynamicexhibitionis the art movements

of modernism. Th&emantic Web data used for this exhibition come fFoeebasé

Three versions of the dynamic exhibition will be presented, each version exploiting more advanced
features of théramework of this thesisThe first version uses only foygresentatiorschemata to
define a simple dynamic exhibitipwherethe visitor navigateby following links exclusively. In the
second versigntransitions are added and theuser can also navigate Hgllowing the possible
transitions. In the final version, narration functiare added, and the navigatigmbased on possible

PSisthaedvance he exhi bi ti onés narration goal s.

Note that this example dynamic exhibition is plistic, designed purely to demonstrate the
functionality of the framework of this thesislore complex and interesting dynamic exhibitions can be

designed for realorld uses.

6.2.2.1.Dynamic exhibition with presentation schemata only

The first version consists four GPSs.

8 Consulthttp://www.freebase.com



6.2.2.1.1. artMovementsSchema GPS

The first GPS is artMovementsSchema (Bagure 32). This schemaerves ashe introduction to the
dynamic exhibition showing thevisitor some of the art movements that can be explored. The
artMovementsSchem@PS consists of oneo:ContentGroumode with four repetitions linking to the
movementSchema GPS. Evey:ContentGrougonsists of twaeo:MediaSlotodes, the firsbnefor

animage of the movement and the secondfor the name of the movement.

Schema artMovementsSchema

Header
f: “Art Movements”

SchemaContent

ContentGroup

order: 1

repetitions: 4

nodelndividualFromPP: movementPropertyPath
t: movementSchema

MediaSlot MediaSlot

order: 1 order:2

type: Image type: Header Text

d: movementimage- d:movementName-
PropertyPath PropertyPath

f:fixedvalue  d:dynamicvalue  t:link target

Figure 32 The artMovementsSchema GPS

Image 17 shows howa possible PSI of the artMovementsSchema GR8nidered by the exhibition

interface

Art Movements

Impressionism Expressionism Fauvism Cubism

Image 17: A rendering of an artMovementsSchema PSI



6.2.2.1.2. movementSchemaGPS

The second GP% movementSchema (séagure 33). It serves the role of presenting a specific art
movement to the visitor through some basiormative text (generated using NaturalOWL) aray
presenting four associated artists and artworks. The movementSchema GPS consists of three
eo:ContentGroupnodes. The firstone has the movement name as its header emmtainstwo
eo:MediaSloinodes, one for the movementdge and one for the movement description generated by
NaturalOWL. The secondo:ContentGroumode is annotated as a litkading tothe artistSchema

GPS with four repetitionslts headerist he fi xed val ue i Asontaistwat ed Art i ¢
eo:Media%ot nodes, one for the image of the artist and one for the name of the artist. The third

eo:ContentGroupss similar to the seconadine,but corresponsito four artworks.

Schema movementSchema

SchemaContent
ContentGroup ContentGroup ContentGroup
order: 1 order: 2 order: 3
repetitions: 4 repetitions: 4
nodelndividualFromPP: nodeindividualFromPP:
associatedArtistPP associatedArtworkPP
t: artistSchema t: artworkSchema
Header Header Header
d:movementName- f: “Associated Artists” f: “Associated Artworks”
PropertyPath
MediaSlot MediaSlot
Mediaslot order: 1 order: 1
order: 1 type: Image type: Image
type: Image d: artistimage- d: artworkimage-
d:movementimage- PropertyPath PropertyPath
PropertyPath
MediaSlot MediaSlot
Mediaslot order: 2 order:2
order:2 type: Header Text type: Header Text
type: Normal Text d: artistName- d: artworkName-
d: movement- PropertyPath PropertyPath
NLOWLNode

f: fixed value d:dynamicvalue  t:link target

Figure 33: The movementSchema GPS

A renderingof a movementSchema PSI instantiated whth Impressionism Movement individual is

shownin Imagel8.



Impressionism associated artists

Image 18: A rendering of amovementSclema PSI instantiatedfor impressionism.

6.2.2.1.3. artistSchema GPS

The third GPds the artistSchema GPS (sEgure 34). It is used to present an artist to the visitor. It
consists of threeo:ContentGroumodes. The firsbnegives some basic information about the artist; it
has the art i sdréndtwmahediaSkbisodes, bre with ¢ha ichage of the artist and one
with a text description generatdny NaturalOWL. The secona@o:ContentGrouprefers to some
artworks of the artist. It isepeated four timeand it links to the artworkSchema GPS. dhtains two
eo:MediaSlothodes, one for the depiction of the artwork and one for the title of the artwork. Finally
the thirdeo:ContentGroupefers to the movements that the artist was associated withrepasited
four timesand links to the movement&ema GPS. It has twan:MediaSlonodes, one for the image of

the movement and one for the name of the movement.



Schema artistSchema

SchemaContent
ContentGroup ContentGroup ContentGroup
order: 1 order: 2 order: 3
repetitions: 4 repetitions: 4
nodelndividualFromPP: nodeindividualFromPP:
artworkPP associatedMovementPP
t: artworkSchema t: movementSchema
Header Header Header
d: artistName- f: “Some Artworks” f: “Associated
PropertyPath Movements”
MediaSlot -
MediaSlot order: 1 MediaSlot
order: 1 type: Image order: 1
type: Image d: artworkimage- type: Image
d: artistimage- PropertyPath d: artworkIlmage-
PropertyPath PropertyPath
MediaSlot
MediaSlot MediaSlot
order: 2
order: 2 type: Header Text order: 2
type: Normal Text 4: artworkName- type: Header Text
d:artistNLOWLNode PropertyPath d: artworkName-
PropertyPath

f:fixed value  d:dynamicvalue  t:linktarget

Figure 34: The artistSchema GPS

A renderingof an artistSchema PSI instantiated with Vincent Van Gogshiswnin Imagel19.

Vincent van Gogh

Image 19: A rendering of an artistSchema PSI instantiated with Vincent Van Gogh

some artworks

—




6.2.2.1.4. artworkSchema GPS

The fourth GPS is the artworkSchema (Bégure 35) and is used to present an artwork of an artist. It
consists of oneso:ContentGroupnode which hasas its headerht title of the artwork and six
eo:MediaSlot nodes; the firgine holds an image of the artwqgrkvhile the rest present relevant

information (e.g.creator, date, medium etc.)

Schema artworkSchema
SchemacContent
ContentGroup
order: 1
Header MediaSlot MediaSlot
d:artworkTitle- order: 3 order: 5
PropertyPath type: Normal Text type: Normal Text
d: datePropertyPath d: museum-
Mediaslot hasLabel: “Date” PropertyPath
order:1 hasLabel: “Museum”
type:Image MediasSlot
d:artworklmage- order: 4 Mediaslot
PropertyPath .
type: Normal Text order: 6
., i type: Header Text
Mediaslot d: mediaPropertyPath Yf !
order:2 hasLabel: “Media” f:"Go |‘9ack
t: previousPS|
type: Normal Text
d: artistPropertyPath
hasLabel: “Artist”

f:fixed value  d:dynamicvalue  t:link target

Figure 35: The artworkSchema GPS

Image20shows arenderingf an art wor kSchema PSI, instantiated w

Vincent Van Gogh.

The Bedroom

Artist:
Begun dat

Completion date:

Support:

Location:

Image 20: A rendering of an artworkSchemaPSI instantiated with "The Bedroom".



The first version of this dynamic exhibition example clearly demonstrates that a m&esnamntic
Webontology, such as #t of Feebase, can be exploredproduce appealing exhibitions bgquiring

an author to defimonly four GPSs

6.2.2.2 Adding transitions to the dynamic exhibition

In the second version of the dynamic exhibifieaven transitionare added to the four GP3H the

previous sectionThe transition graph is depictedrigure 36.

seo:artwork
ToArtwork

eo:Schema
seo:artwork

eo:Schema
seo:artMovements

seo:artwork

seo:artMovements ToMovement

ToMovement

seo:artist
ToArtwork

seo:artwork
ToArtist

seo:artist
ToArtist

eo:Schema
seo:artist

eo:Schema
seo:movement

seo:movement

ToArtist

Figure 36: The transition graph of the example dynamic exhibition

6.2.2.2.1. artMovement sToMovement transition

The first transition is artMovemesitoMovement and connects artMovemerdSchema PSI to a
movementSchema PSI. The next individ(tak individual that instantiates the movementSchema that
the transition leads tojs taken from the individuals of the eo:ContentGroupnode of the
artMovementsSchem&he full definition of the transition is shown iRigure 37. An example of the
artMovementToMovement transition is a transition from the PSI of artMovementsScheage {7)

to aPSI movementSchema instantiated with the Impressionism indivicoad€18).

eo:Schema

seo:artMovements
Schema

eo:hasCurrentSchema
eo:Transition
seo:artMovementsTo
Movement eo:hasNextindividual

eothasNextSchema FromContentGroup

eo:Schema
seo:movement

eo:ContentGroup
seo:artMovementCC

Schema

Figure 37: The artMovementsToMovementtransition.



6.2.2.2.2. movementToArtist transition

¢he movementToArtist transition connects a movementSchema PSI to an artistSchema PSI. The next
individual is selected through a property path that collects the artists associated vp#rtitidar
movement. The ful definition of the transition is shown idrigure 38 An example of the
movementToArtist transition is a transition from the PSI of the movementSchema instantthtdtewi
Impressionism individual l(nage 18) to the PSI artistSchema instantiated with Vincent Van Gogh

(Imagel9).

eo:Schema

seo:movement
Schema

eo:hasCurrentSchema
eo:Transition
seo:movement
ToArtist eo:hasNextindividual

FromPropertyPath

eo:hasNextSchema

eo:Schema eo:PropertyPath
seo:associated
ArtistPP

seo:artistSchema

Figure 38: The movementToArtist transition.

6.2.2.2.3. artistToArtist transition

The artistToArtist transition connects an artistSchema PSI to another artistSchema H&tedsatib

the same movement. The next individual is selected through a property path that collects the artists
associated with the particular movemértie full definition of the transition is shown Figure39. An

example of the artistToArtist transition is a transition from the PSI artistSchema instantiated with
Vincent Van Goghlfagel9) to the PSI artistSchema instantiated with Edouard Mavted wasalso

an Impressionist.

eo:Schema
seo:movement
Schema

eo:Schema
seo:artistSchema

eo:usesBaselndividual
FromSchema

eo:hasCurrentSchema

eo:Transition

seo:artistToArtist eo:hasNextindividual

eo:hasNextSchema FromPropertyPath

eo:PropertyPath
seo:associated
ArtistPP

eo:Schema
seo:artistSchema

Figure 39: The artistToArtist transition .

6.2.2.2.4. artistToArtwork transition

The atistToArtwork transition connects an artistSchema PSI to an artworkSchema PSI instantiated

with the artist of the artistSchema PSI. The next individual is selected through a property path that



collects the artworks of the particular artiBhe full defintion of the transition is shown iRigure 40.
An example of the artistToArtwork transition is a transition from the PSI artistSchema instantiated with
Vincent Van Goghlfmagel9)t o t he PSI artwor kSchema Image20anti at ed

eo:Schema
seo:artistSchema

eo:hasCurrentSchema \
eo:Transition
seo:artist
ToArtwork eo:hasNextindividual

eo:hasNextSchema FromPropertyPath

eo:Schema eo:PropertyPath
seo:artworkSchema, seo:hasArtworkPP

Figure 40: The artistToArtwork transition.

6.2.2.2.5. artworkToArtwork transition

The artworkToArtwork transition connects an artworkSchema PSI to another artworkSchema PSI
instantiated with the same artist encountarethe previous artistSchema PSI. The next individual is

selected through a pperty path that collects the artworks of an artigte full definition of the

transition is shown ifrigure41. An example of the artworkToArtwork transition is artséion from

the PSI artworkSchema i nstlamagedOad teedS| ariworkSchéntee A The B
instantiated wit h ,vhichigalséardantworkiofVindertt ¥an Gagly. | u mo

eo:Schema eo:Schema

seo:artworkSchema seo:artistSchema

eo:usesBaselndividual
eo:Transition FromSchema
seo:artwork
ToArtwork eo:hasNextindividual
FromPropertyPath

eo:hasCurrentSchema

eo:hasNextSchema

eo:PropertyPath
seo:hasArtworkPP

eo:Schema
seo:artworkSchema

Figure 41: The artworkToArtwork transition .

6.2.2.2.6. artworkToArtist transition

The artworkToArtist transition connects an artworkSchema PSI to an artistSchema PSI instantiated

with an artist associated with the last artistic movement encountered. The next individual is selected
through a property path that collects the artists agtmtiwith that particular movemenrihe full

definition of the transition is shown iRigure 42. An example of the artworkToArtist transition is a

transition from theP S | artworkSchema instantimage@®to®R3It h #fAThe

artistSchema instantiated with Edouard Maméto wasalso an Impressionidike Vincent Van Ggh.



eo:Schema
seo:movement
Schema

eo:Schema
seo:artworkSchema

eo:usesBaselndividual
FromSchema

eo:hasCurrentSchema

eo:Transition

seo:artworkToArtist eo:hasNextindividual

eo:hasNextSchema FromPropertyPath

eo:PropertyPath
seo:associated
ArtistPP

eo:Schema
seo:artistSchema

Figure 42: The artworkToArtist transition .

6.2.2.2.7. artworkToMovement transition

The artworkToMovement transition connects an artworkSchema PSI to an movementSchema PSI using

an individual from the artMovementsSchema. The next iddadiis selected from node individuals of

the eo:ContentGroupof the artMovementsSchem@he full definition of the transition is shown in

Figure 43. An example of the artworkToMovement transition is a transition from the PSI
artworkSchema instant i dnagelO) tovPSt rhoveméntSchématindiatgle d r o o mo  (

with the Expressionism individusdnother movemertdf artMovementsSchema.

eo:Schema
seo:artMovements
Schema

eo:Schema

seo:artworkSchema

eo:usesBaselndividual
eo:Transition FromSchema
seo:artwork
ToMovement eo:hasNextindividual
FromContentGroup

eo:hasCurrentSchema

eo:hasNextSchema

eo:Schema
seo:movement
Schema

eo:ContentGroup

seo:artMovementCC

Figure 43: The artworkToMovement transition .

By adding these seven transitions, the exhibition mariagdsle to propospossible transitionat each
PSI that the visitor encounter§or example,suppose that the visitor first sees the following

artMovements PSI.



Art Movements

Impressionism Expressionism Fauvism Cubism

Image 21: Rendering of anartMovements PSlL

From this PSI there is only one possible transition, the arth@ntsToMovement transition. The next
GPS that this transition defines is the movementSchema. The possible individuals that can instantiate
this GPS are the movement individuals of the artMovements. Suppose that the visitor chooses to see

the Impressionisrindividual. From this choice the following rendered PSI is generated.

Impressionism associated artists

Image222 A rendered movement PSI wusing the Al mpressi

Again from this PSI there is only one possible transition, the movementToArtistitan3ihe next
GPS that this transition defines is the artistSchema. The possible individuals that can instantiate this
GPS are the associated artist individuals of the Impressionism movement. Suppose that the visitor

chooses to see Paul Cezanne. Fromdiisce the following rendered PSI is generated.



Paul Cezanne some artworks

Associated Movements

Image23: A rendered artist PSI wusiing the APaul Ceze

From this PSI ther are two possible transitignthe artistToArtwork and the artistToArtist transitions.

The nex GPS of the artistToArtwork transition is the artworkSchemd te possible individuals that

can instantiate this GPS are thewantk individuals of theartist Paul Cezanndhe next GPS of the

artistToArtist transition is the artistSchema and the ptessitalividuals that can instantiate this GPS

are the associated artist individuals of the Impressionism mover@appose that the visitor the
artistToArtwork transition advilualt Fren thasrchoigethek fAThe C.

following rendered PSI is generated.

The Card Players

Image24. A rendered artwork PSI wusing the AThe Card

From this PSI there are three possible transitions, the artworkToArtist, the artworkToMovement and
the artworkToAtwork transitions. The next GPS of the artworkToArtist transition is the artistSchema
and the possible individuals that can instantiate this GPS are the associated artist individuals of the

Impressionism movement. The next GPS of the artworkToMovementsitiom is the



movementSchema and the possible individuals that can instantiate this GPS are the movement
individuals of the artMovementsSchenfanally, the next GPS of the artworkToArtwork transition is

the artworkSchema and the possible individuals & instantiate this GPS are the artwork
individuals of the artist Paul Cezanne. Suppose that the visitor chooses to sevtrkToArtist
transition and thartist Vincent Van Gogimdividual. From this choicehe following rendered PSI is

generated.

Vincent van Gogh some artworks

Image25 A rendered artist PSI wusing the fAVan Gogh

From this PSI there are two possible transitions, the artistToArtwork and the artistToArtist transitions.

The next GPS of the artistToArtwork transition is the arkBzhema and the possible individuals that

can instantiate this GPS are the artwork individuals of the artist Vincent Van Gogh. The next GPS of

the artistToArtist transition is the artistSchema and the possible individuals that can instantiate this

GPS arethe associated artist individuals of the Impressionism movement. Suppose that the visitor

chooses to see the artistToArtwork transition and the artivalikidual @ The Bedr oo mo. From

choice the following rendered PSI is generated.



The Bedroom

Artist: !
Begun date:
Completion date:

Movement

Location:

Image 26: A rendered artwork PSI using theindividual A The Bedr oo mo

From this PSI there are three possible transitions, the artworkToArtist, the artworkToMovement and
the artworkToArtwork transitions. The next GPS of the artworkToAmtgstsition is the artistSchema

and the possible individuals that can instantiate this GPS are the associated artist individuals of the
Impressionism movement. The next GPS of the artworkToMovement transition is the
movementSchema and the possible indivisludat can instantiate this GPS are the movement
individuals of the artMovementsSchenfanally the next GPS of the artworkToArtwork transition is

the artworkSchema and the possible individuals that can instantiate this GPS are the artwork
individuals of the artist Vincent Van Gogh. Suppose that the visitor chooses to see the
artworkToArtwork transition and the artwork "Vase with Twelve Sunflowers". From this chibiee

following rendered PSI is generated.

Vase with Twelve Sunflowers

Begun date:
Completion date:
Movement:
Form: Painting

Media: Oil paint

Support:

Location:

Image 27: A rendered artwork PSI using theindividual "Vase with Twelve Sunflowers".

This tour through the individuals of Freebase can continue endlessly. The trareitsoms that local
coherence existbetween any two subsequent PRBgy. contrast, fi the navigationwere perérmed

without transitions then a PSI that does not have local coherence with the premmusould be



chosenby the visitor. Furthermore,transitions define paths thatould otherwise not be directly
available; for examplef the artworkToArtwork trangion is not availablethen the visitor mudirst go

back from the artwork to the artist and then chose the next artwork.

The main disadvantage ofetapproachthat we illustrated above, which uses generic presentation
schemata and transitionis, thatdespite the fact that local coherence exigtween the PSls, there is

no globalnarrative structure.

6.2.2.3.Adding narration functions to the dynamic exhibition

The last version of the example dynamic exhibiadsocontains three narration functions.

6.2.2.3.1. artistNF narration function

TheartistNFnarration function is an exhibition narrative fragment based on a specific artist. It presents
the artist by using an artistSchema PSI (instantiated with the specific artist individual) and three
artworkSchema PS(instantated with artwork individuals created from the specific artist individual).
It comprisesan artistToArtwork transition and an artworkToArtwork transition with two repetitions.

The full definition of this narration function is shownRigure44.

eo:Narration
Function

seo:artistNF

eo:hasNarration
NextHop

eo:hasNarration

Element eo:Narration

FunctionNode
seo:artistNFN_01

eo:Transition
seo:artistToArtwork

eo:hasNarration

. NextHop
eo:hasNarration

Element

eo:Narration
FunctionNode
seo:artistNFN_02

eo:Transition
seo:artworkTo
Artwork

eothas
Repetitions

Figure 44: The artistNF narration function.

6.2.2.3.2. movementNF narration function

The movememF narration function is an exhibition fragment that presents a specific art movement by
using a movementSchema PSI (instantiated with the specific movement individual) and three
embeddedrtist narration functions (using artist individuals associated wihspecific art movement
individual). It comprisesa movementToArtist transition and ambeddedartisiNF narration function

with three repetitionsThe full definition of this narration function is shownkigure45.



eo:Narration
Function
seo:movementNF

eo:hasNarration
. NextHop

eo:hasNarration
eo:Transition Element eo:Narration

seo:movementTo FunctionNode
: seo:movement

Artist NFN_01

eo:hasNarration
NextHop

eo:hasNarration

eo:Narration Element eo:Narration

FunctionNode
seo:movement
NEN 02

Function
seo:artistNF

eo:has
Repetitions

Figure 45. The movementNF narration function.

6.2.2.3.3. art MovementsNF narration function

The arMovementdlF narration function shapes the main exhibition narrative by presenting to the
visitor three art movements, and therefore the starting and ending point of the dynamic exhibition.
More specifically it uses theartMovementsSchema PSI and thembeddedmoverent narration
functions (using individuals from the artMovementsSchema ).PSIt comprises an
artMovementsToMovement transition and embeddednovemeniF narration function with three

repetitionsThe full definition of this narration function is shownRigure46.

eo:Narration
Function

seo:artMovements
NF

eo:hasNarration

NextHop
eo:hasNarration

eo:Transition Element eo:Narration

. FunctionNode
seo:artMovements seo:artMovements

ToMovement NEN 01

eo:hasNarration
. NextHop

eo:hasNarration
eo:Narration Element eo:Narration

Function FunctionNode vy

seo:movementNE seo:artMovements ‘h
: NEN_02 eo:has

Repetitions

Figure 46. The artMovementdNF narration function.

By adding the above three narration functiotie exhibition narrative is oagized into exhibition
narrative fragments with narrative coherence. The dynamic exhibition starts with the
artMovementsSchema PSI. The exhibition manager responds to each PSI enchyritexedsitor by



generating a set of possible PSlis that either atighe art movements narration function or initiate
some other narration function (as explainedSiection5.2). The visitor can navigatéhrough the

exhibition by choosing from the list of generated PSls.

When the artMovementsNF narration function is resolvéue following sequence of transitions

OCCurs.

artMovement§oMovement
movementToArtist
artistToArtwork
artworkToArtwork
artworkToArtwork
artworkToArtist
artistToArtwork
artworkToArtwork
artworkToArtwork
artworkToAtrtist
artistToArtwork
artworkToArtwork
artworkToArtwork
artworkToMovement
movementToAtrtist
artistToArtwork
artworkToArtwork
artworkToArtwork
artworkToArtist
artistToArtwork
artworkToArtwork
artworkToArtwork
artworkToArtist
artistToArtwork
artworkToArtwork
artworkToArtwork
artworkToMovement
movementToArtist

artistToArtwork



artworkToArtwork
artworkToArtwork
artworkToArtist
artistToArtwork
artworkToArtwork
artworkToArtwork
artworkToArtist
artistToArtwork
artworkToArtwork

artworkToArtwork

This sequence of transitions can be instantiated in many ways accordivevto si t or dse choi ces.

PSI that starts the narration function is the artMovementsSchema and is depictatkeit thege.

Art Movements

Impressionism Expressionism Fauvism Cubism

Image 28: The first PSI of the artMovementsNF NFI.

When the visitor sees this R8I new NFI of the artMovementsNF is created and added to the NFM.
The next possible PSIs are calculated from the first transitiorthef narration function transition
sequence which is the artMovementsToMovement transition. The possible individuals cdrat
instantiate this transition are the movement individuals of the artMovementsSchema. Suppose that the

visitor chooses the Impressism individual.



Impressionism associated artists

Image 29: The second PSI of the artMovementsNF NFI

Subsequentlythe exhibition manager updates the artMovementsNF NFI and calculates the possible
next PSls. The artMovementsNF NFI can be continued with the men@wArtist transition using
one of theartists associated with Impressionism. Suppose that the visitor chooses to continue the

artMovementsNF with the Vincent Van Gogh individual.

Vincent van Gogh

Associated Movements

Image 30: The third PSI of the artMovementsNF NFI.

Subsequentlythe exhibition manager updates the artMovementsNF NFI and calculates the possible

next PSls. The artMovementsNF NFI can be continued with the transition artistToArtwork using one of



Vincent Van Goghoés art wo ranaeraldodides to the isaol thptiont he e x hi k
to selectthe artistToArtisttransition using one of the associated with the Impressionism artists.

Suppose that the visitor chooses to continue the artMovementsNF witllitiduali The Bedr o o mo .

The Bedroom

Artist: \
Begun date
Completion date:

Movement

Location:

Image 31: The forth PSI of the artMovementsNF NFIL

Subsequently the exhibition manager updates the artMovementsNF NFI and calculates the possible
next PSls. The artMovementsNF NFI can be continued with the transition artworkToArtwork using
one o f Vi ncent Van Goghos artwor ks. Suppose t hat

art Movement sNF with the AVase with Twelve Sunfl ower

Vase with Twelve Sunflowers

Artist: V/
Begun date:
Completion date:

Movement:

Support:

Location:

Image 32: The fifth PSI of the artMovementsNF NFL.

Subsequentlythe exhibition manager updates the artMovementsNF NFI and calculates the possible
next PSls. The artMovementsNF NFI can be continued with the transition artworkToArtwork using
one of Vincent Van Goghos artworks. Suhppose t ha

art Movement sNF with the AThatched Cottages by a Hil



Thatched Cottages by a Hill

Artist van Gogh
Begun date:
Completion date: 18390

Movement:

Support:

Location:

Image 33: The sixth PSI of the artMovementsNF NFI

Subsequentlythe exhibition manager updates the artMovementsNF NFI and calculates the possible
next PSls. The artMovementsNF NFI can be continued with the transition artworkToArtist using one of
the artistsassociated with Impressionism. Additionally the exhibitiomager also gives to the visitor
the option to selecthe artistToArtisttransitionusing one of thartistsassociated with Impressionism.

Suppose that the visitor chooses to continue the artMovementsNF with Paul Cezanne.

Paul Cezanne some artworks

Associated Movements

Image 34: The seventh PSI of the artMovementsNF NFEI

Subsequentlythe exhibition manager updates the artMovementsNF NFI and calculates the possible
next PSls. The artMovementsNF NFI can be continued with the transition artistToArtwork using one of
Paul C eartworks1 8upppose that the visitor chooses to continue the artMovementsNF with the

individualii T h e Ca r drheRexhiigioa costidues in a similar way.



Image 35: The eighth PSI of the artMovementsNF NFI

The final version ofthe dynamic exhibitiorwhich wasdescribed in this sectipnses four GPSs, seven

transitions and three narration functions. By using only these exhibition abstract structure inatances

vast amount of possible dynamic exhibition instantiations can be gendratgie ndi ng on the Vvi s
actions Unlike the dynamic exhibitionof the previous sectioiSection 6.2.2.9, which used only

presentation schemata and transitions, the dynamic exhibition of this section, which also uses narration

functions,offers a global narrative structure.









