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Entity Managemenrand Entity Lifecycle

Executive Summary

This document represents a joint report on Entity Management Fundamentals in the OKKAM system. It summarizes the
achieverentsof the consortium for the OKKAM infrastructyréhe decisions taken and the implemented policies in
individual problem domains of the lifecycle of entities

Taking into accountthe special requirements of lifecycle management for entities in theextoof an entity
management system for the semantic webillustrate therequirements with respect to creating and modifying these
entities, as well as to managing their evolution over time. We present thetesskledfrom the access control models
needed for the management of a large, distributed repository of enieeslescribe the logging information helb by
the system and explain its exploitation for the improvement of system performance and user experience.
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1 Introduction

To date, the natural growth path for computer systems has been in supporting technologisglateistorage density,
processing capability, and peser network bandwidth. The usefulness of internet and intranet networks has fueled the
growth of computing applications and in turn the complexity of their administration. The wealth of datatinagrifly

found on the World Wide Web (WWW) is of limited use if it cannot be converted into meaningful information.

The Semantic Web (SW) is an evolving extension of the WWW, in which the meaning of data and services is defined
by attaching semantic coapts to them, making it possible for applications and machines to make sense of the web
content[3]. The SW is evolving towards a direction that leads in understanding, processing and utilizing the
information on the web.

Oneof the major problems that have emerged through the Semantic Web effort is the problem of uniquely identifying
entitied [4]. The entities play a majaole for the SW since they represent the atomic objects of reference and
reasoning. Nevertheless, we currently face the problem of identifying and referencing these entities, which prohibits us
from moving to the next step towards the goal of the SW, that of reasoning about entities. The problem derives from the
fact that diffeent users, or systems, assign and use different identifiers (if at all) for the saiwerdatntity. As a

result, we cannot effectively reason about this entity, exactly because it is not consistently being assigned the same
identifier.

We claim thatlie above problem is at the core of the Semantic Web effort. Along with the problem of assigning global
identifiers to entities in the semantic web also come the problems of managing these identifiers throughout the entire
lifetime of the entitiesGiving lutions to the above issues is the goal of OKKAM, a webscale system for
assigning and managing unique, global identifiers to entities in the WWW.

In this document we describe the selected approaches that tackle therimgprind adaptation of an Entity Naming
System throughout the lifecycle of its entities. More precisely, we provide an update on the representation of entities;
we describe the updated data quality processes, supporting among other things the privatrastdeture; we
illustrate the logging process and the exploitation of the logged information; we describe the new tools and methods
devised to support the evolution of individual entities over time, as well as the evolution of the repository as a whol
including

e an adaptive subscription modublhich supports the flow of information concerning the changes of entities
and facilitates the updating of entities,

e acleansing frameworkhecking the validity of the repository data as an offline process

e an entity deduplication methodolagyhich ascertains the unique appearance of entities within the repository,
and facilitates valid bulk import of new entitjes

e and an information aging methodolqgyhich aims to limit the information within the ENS taetminimum
essential and useful amount, based on the statister#itf attributes over time

1.1. Positioning of OKKAM

We emphasize the following important distinction between OKKAM and other related systems that use SW URIs: the
identifiers used by OKKAMprovide a form ofdirect referencedo reatworld entities, whereas SW URIs provide a
descriptionbased reference to entities (which means that different SW URIs may be needed to publish different
representations[lgf the Asamed entity)

The idea underlying our view is that OKKAM profiles are not about OKKAM entities in the same way as the
information conveyed in other web resources is aboutweln resources. More precisely, an OKKAM profile is not a
description of an entity, buather constitutes the virtual context for the assignment dKAM identifier to an

! In the rest of this paper, we will use the texntityto refer to individuals, particulars, and instances. This notion of entity

is qute liberal, and includes things likroducts, organizations, associations, countries, events, publications, hotels, peofile, etc
may also include fictional objects (e.g., Pegassiledprem).obj ect s



entity. One should think of the assignment ofGitKAM identifier to an entity as a baptism that dubs that entity with a
name. Accessing an OKKAM profile by dereferergcan OKKAM identifier amounts to the speech act of subscribing
to the linguistic practice of using th@KKAM identifier as a name for a certain n@reb resource. The creator of the
OKKAM profile for an entity is the producer of that linguistic practiedhereas the users who access that OKKAM
profile since its creation are the consumers of that lingyiséictice. Note that it is not necessary that the information

a nonweb resourcén the OKKAM profile be true in order for the baptism to be sucetssf

We elaborate on the above issues later on in this document (also see Agpendix



2 Entity Lifecycle Management

In this section weffer the conceptual foundations of entity representation and management, follotiheddrgcesses

and policies enforoig data quality and evolvability of the OKKAM repository of entities. We elaborate on the
information logged by the system, as a result of user interaction and system introspection, also elaborating on the
strategy and algorithms used for the exploitatbthis information, aiming to improve the user experience and system
performance over time. Finally, we briefly support and validatadoess control policy and mechanisms designed and
implemented within OKKAM.

2.1 Semantics of an Entity

Entity is a term Waich is used with different meanings in different communities. Some very general definitions of entity
in philosophy range from Asomething that may be percei
that may be presentedtothe mind:jpoect s of t hought o.

In the contexts of EntityRelationship models, an entity is definedfiasthing which is recognized as being capable of
an independent existence and which can be uniquely idedtiedn though in the current practice the téemtityois
used as a synonym Béntity-typed (which is a category or collection of things of the same type).

In the context of Web specifications, the notion of entity is definitely related to thé&tesburcé. In fiUniform
Resource Identifier (URI): Gener&yntax), a resource is defined as folloy&:

This specification does not limit the scope of what might be a resource; rather, the term "resource" is used in

a general sense for whatever might be identified by a URI. Fangli@mples include an electronic
document, an image, a source of information with a consistent purpose (e.g., "today's weather report for Los
Angeles"), a service (e.g., an HTA®SMS gateway), and a collection of other resources. A resource is not
necessaly accessible via the Internet; e.g., human beings, corporations, and bound books in a library can
also be resources. Likewise, abstract concepts can be resources, such as the operators and operands of a
mathematical equation, the types of a relationgeiy., "parent" or "employee"), or numeric values (e.g.,

zero, one, and infinity)

I n this document, the term fientityo is restricted to |
which corresponds to concrete objects, as oppdseéntitytypes or to abstract concepts and properties. The
gualification fAconcreted mMeans existing at padieusrs i n t

(formal ontology) orinstancegweb ontologies), but also nguarticular objectslike material stuffs, types (= model) of
products, works of art like books, etc, and in general all those entities that can be reproduced in copies and instances.
The notion of entity endorsed here, then, is quite liberal, and includes tangible tkngeediple, buildings, cars,
mountains, books, etc., as well as non tangible things like organizations, countries, and events. It may also include
fictional objects (e.g., Pegasus), objects from the past (e.g., Plato), and conceptual works @°g.d HHakorem).

This approach has both a theoretical and a practical justification:

e Theoretically, we believe that at the abstraction level needed for most web applicafi@uhcrete objects in
the above sense can be assigned a name (and therefore aridiD)dehtifies them in a contextdependent
way, whereas this is quite tricky for classes of entities and abstract concepts/properties (e.g. there is no single
concept which can be assigned as the standard reference for thovgamizatiod).

e Practically, this way we fill a gap which is not filled by otherlbi@dsed services (e.g., openGUID, WordNet,
even Swoogle), which are mainly oriented towards creating ids for terminologies and not for data instances.

The OKKAM conceptual mod&behind the above opibgical picture makes a core distinction between web resources
and nonweb resourcefne further elaborate on this in Sectidr2.1). Web resources are computational objects that are
accessible on the Web by dereferencing a URRbther words, web resouare entities that exist on the Web. On the

other hand, nomveb resources are real world entities that cannot be accessed on the Web, e.g. the city of Vienna. It is
common in the Semantic Web literature to distinguish teentifying functions forhttp URIs in response to the
distinction between web resources and-n@f resources:

Seehttp://models.okkam.org/ENBeta&corevocabulary.owland discussion ifL2].



http://models.okkam.org/ENS-meta&core-vocabulary.owl

I. Identifying by access, which holds between URIs and web resources;
II. ldentifying by description, which holds between URIs and-m@b resources.

Identifying by access consists in a causal pathway fromhtte URI to the web resource that is mediated by the
architecture of the Web. On the other haiuntifying by description invokes a redirection method and works as
follows: when a http URI is derefeenced it redirects to anothettp URI which identifiesby access a web resource.

The accessed web resource provides a description of thevelmmesource that iglentified by the firsthttp URI.
Consider the following example to make the idea clearhtteURI http://dbpedia.org/resource/Vienidentifies by
description the city of Vienna because when it is dereferenced it redirectshttptbi®R| http://dbpedia.my/data/Vienna
which retrieves a RDF graph with a descriptiofrRDF t he
i U R Ithé http URIs identifying nonweb resources by description. This picture implies that semantic URIs cannot be
detached from the description of the neweb resource to which they are associated. The OKKAM conceptual model
introduces a novel type bttp URIsT OkkamlIDsi with a novelidentifying function:

lll. ldentifying by direct reference.

While the function of Semamti URIs is toidentify nonweb resources giving descriptions of them and thereby
communicating information about them, Okkamldentify nonweb resources without spreading information about
them. The distinction between OkkamIDs and semantic URIs is setlmn a difference in the architecture of the web.
Indeed, OkkamlIDs, too, when dereferenced, redirectamputational object§ OKKAM profiles 7 containing
information about notwveb resources (such profiles are stored in the OKKAM repository). Insteadidtinction is
grounded on pragmatics and concerns the way clients make use of the information contained in those profiles. Such
information is not used to describe the rveeb resources but to fix the reference of other semantic URIs and to express
the fact the two or more semantic URtentify one and the samenwebresource giving different descriptions of it.
OkkamlDs function as fundamental tools for linking data and collecting information abowteb resources. In fact,

if one knows the Okkarl of a nonweb resource, then one can use it to query the Semantic Web and collect all the
semantic URIs of that resource with their associated informatiomther word, the OkkamID of anonwebresource

is a sort of gateway to the semantic URIs arel disociated information about thainweb resource(for a more
detailed discussion see Sectih@.1).

2.1.1 Entityid
There are two general alternatives for the mechanism that generates entity ids.

1. Generate unique entity ids that anéerpretable (some never changing knowledge is encoded inside the ids,
e.g., in case of ID split or merge we can encode the old IDs in the new IDs, in order to locally identify some ID
conflicts).

2. Generate unique entity ids that are not interpretablédassentially be random strings).

For thecurrentprototype of the OKKAM system, we choose to generate entity ids that are not interpretable, following
the second solution. This choice fulfills the requirements of not requiring clients to interprd¢itiéiars in any way,

and of not revealing any information about the entity itself by encoding this information in the identifier. Note that this
decision may be reconsideratla later stage

2.1.2 Top-Level Categories and default attributes for Entity Repregntation

The definitonofient i t yd in OKKAM is very broad in principle an
representational point of view, the idea is not to impose a fixed schema of entity types and attributes to be used for
describhg entities. Entities can be described potentially by an unknown number of attributes. However such an
approach has its downsides, in particular for the entity matching process. If we do not know what kind of entity we are
dealing with, and we cannot yebn homogeneous descriptions of entities, the application of specialized matching
algorithms may be difficult.

The pragmatic disction between OkkamIDs and semantic URIs is explainétiZh


http://dbpedia.org/resource
http://dbpedia.org/data/Vienna

In order to reach a compromise between the generality of the description and the precision in the functionality of the
system we attempted todter the clustering of entities into a small set of entity types and provide suggestions for the
corresponding descriptions. To deal with this aim we performed an experiment. The goal of this experiment is to give a
general schema for default entity typasd their descriptions adopting a bottom up approach. Instead of simply
inventing a schema we tried to derive it by an empirical investigation, asking several hundred parfi@pants
different language groups (English, Italian and Chinese) how theydwiaskcribe certain types of entities.

2121 Top-level Categories

The first step in the experiment was to select an appropriate collection-lgvidcategories to define the types of
entities under investigation. In order to obtain a reasonably exhausthag, the same time limited, set of categories we
adopted ditop-downd approach. We analyzed the main-tepel ontologies available in literature (Wditet[6], Dolce

[71[8], Sumo[10], Cyc [9]) to integrate important ontological distinctions from those ontologies. The goal was
identifying a set of few categories (neither too abstract nor to specific) to useestbedton which to perform the
experimental investigation about how people describe entities. At the end of our analysis we identified the following
seven togevel categories:

1. Person
Organization
Event
Artifact type

Artifact instance

A

Location
7. Other

We point out that the last category (Other) is a miscellaneous category that contains all entities that are not classifiable
in one of the others categories, and formally can be thought of as the complement of the union of the first six categories.

Anotheraspect that has to be remarked is about the level of abstraction of our categories. Our choice was guided by two
constrains. The first is related to the cognitive reliability of the categories (it ikm@ln that categories are organized

into a hierarch from the most general to the most specific, but the level that is most cognitively basic is in the middle

of the hierarchy11]). The second is more connected to the assumed use of the final system. Straightly connected to th
latter constraint is the choice about the first category, Person. Although a more general category, such as Being, allowed
us a better ontological coverage, including for example animals, it is hard to believe that this type of entities would
populate ousystem.

As evident from the listwe | i mi t ed our analysis to a subcl @ditses of en
(things that have a position in space/time), missingfiabstraab entities (things that do not have spatial nor temporal
gualities, and that are not qualities themselves). The distinction between concrete and abstract entities is at the base of
the SUMO ontology (physical entity vs. abstract entity), the DOLCE ontology (endurant, perdurant particular vs.
quality and abstractapticular) and the CYC ontology (Intangible thing vs. Individual thing). The notion of abstraction

is also present in WordNet, but has a different ontological coverage, not referring to state, psychological feature, action
and phenomenon.

Following the disinction proposed by the CYC Ontology, we can distinguish between temporal entities and spatial
entities, which justify two of our top categories: Event and Location. An Event is a thing that occupies a point (or
period) in time, whereas a Location is &iththat occupies a space. Both can have spatial and temporal parts, but the
ontological nature is determined only by #esentiaparts that are temporal for events and spatial for locations.

Another important ontological assumption that we followed uddbour list of toplevel categories is related to the
behavior of the entity in time. This distinction is connected to the difference between what philosophers usually call
ficontinuanté and flioccurrenté or using the terminology adopted in tB®lce framework betweerfiendurants and
fiperdurants. The main idea is that there are entities (endurants) that are wholly present (all their parts are present) at
any time at which they exist and other entities (perdurants) that extend in time and are only pegtieht for any

time at which they exist because some of their temporal parts may be not present. This fundamental distinction allowed
us to distinguish between entities that in time like for example Persons or Artifacts and entities hlagpenin time



like Events, keeping another distinction that we can find both in the Sumo ontology (objpoboess) and in the
Dolce ontology (perdurant vendurant).

A further ontological distinction we made within our basic categories is relat@émtiviyyo. This property refers to
the attribution of intentions, desires and bisliend the ability to act on those intentipdgsires and belis On the

basis of this assumption we can distinguish physical entities that are ageuntikieas Persomor groups of several
agents operating togethdéike Organizationand entities that are nragjentive such as Artifact.

Another difference that is taken into account is that betviireaividuald entities andfiCollectiord. This ontological
constrainh is evident bth in Sumo and CYC, and is used to explain the notion of collective entiieh as
Organization, whose members can be added and subtracted without thereby changing the identity of the collective. A
similar distinction results from WordNet that tells ap&ntity, defined as something having concrete existence (living

or nortliving) and Groupwhichis any number of entities (members) considered as a unit.

After making explicit the representation of thecailed ontological commitments (abstract physcal, temporal vs
spatial, endurant vperdurant, agentive vaonagentive, individual vscollective), we can suggest a brief description
of each of our togevel categories$.

Person a concrete entity, endowed with temporal parts that can changenédgendurant) and able to express desires,
intentions and believes (agent).

Organization: a concrete collective entity, whose members are intelligent agents. In terms of behavior in time, an
organization changes in time as a whole obzive can defie itasan endurant. As a collection of agents that operate
together, an organization can be considered an agent entity, characterized from desires, interadiessand

Event: a concrete individual entity that happens in time, perdurant.

Artifact in stance a concrete entity intentionally created by an agent (or a group of agents working together) to serve
some purpose or perform some function. An artifact is aag@mtive endurant.

Artifact type: the model of a product, or a work of ;art generalan entity that can be reproduced and have copies or
instances.

Location: a concrete individual entity that has a spatial extent, endurant.
Other: all the rest.

2.2 Entity Representation Models

We now discuss the OKKAM conceptual and logical models, andrédation to other models that have been proposed
for the SW.

2.2.1 Entity Representation Conceptual Model

In Section2.1we mentioned the basic relations between URI and resources in the SW and introduced the seven classes
of the (KKAM entities, i.e. the nofweb resources to which OkkamIDs can be assigned. In the following two sections

we explain in more details the metamodel of the relations between URIs and resources and the way it is connected to
the ontological model of the Okia entities> Following the works by Valentina Presutti, Harry Halpin and Aldo
Gangenfi[13][14][15] we startby distinguishing twanain classes di o wli :nTgh : r es ouO@kkamentitesrd URI
are a subclass of the classnoirwebresourceswhich is a subclass of resourc&se metamodel presents the relations
between URIs and resources and the novel role of Okkgnalbike the core vocabulary presente ontological model

of the Okkam entities.

4 For the complete conceptual model of the OKKAM entities with attributes see http://models.okkam.ecgfENS

vocabulary.owl

5 Visit http://models.okkam.org/ENBeta&corevocabulary.owl for the metamodel andhttp://models.okkam.org/ENS

corevocabulary.owfor the model.
6

Seealsohttp://www.ontologydesignpatterns.org/ont/web/irw.owl
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2211 Metamodel

We start partitioning the domain @éfo wl : Tirhtwormgio classes:i) resources, (i) URL The class of resources

has the class of computational objects and the class efvabrresources as subskesA computational object is
defined as (i) the physical realization of an information object and (ii) something that can participate in a computational
process that ensures the resolution of a[lURJ15]. Non-web esources are real world entities that cannot be accessed
on the Web. Only representations of resources are accessible on the Web by dereferencidg thelsther hand the

class of web resources is the class of computational shijeat are accessible on the Web by dereferencing aRdRI.
example, the city of Vienna is aonweb resource and the RDF gragittp://dbpedia.org/data/Viennais a
representation of Viennd@he RDF graph iarepresentation ofienna, i.e.awebresource that is retrievable at the end

of a process of resolution tiie URI http://dbpedia.org/data/Vienndhe class of URIs is the class of dereferenceable
identifiersand has the class of http URIs as a subclass

As mentioned above, eb resources form a subclass of computational objects. They are those computational objects
that exist on the web. On the other hammhweb resources form the class of all real worlditees that are not
computational objectsURIs are, then, distinguished WWW URLs and semantic URI according to whether they are

used as identifiarof web resources aronweb resources. Figure 2 shows the main classgsthe main propertiesf

the metamodellt also shows the different identification functions of http URIs, the relation between OKKAM entities
and external resources, and the relation between OKKAM entities and alternative IDs. The external reference of an
OKKAM entity is a web resourswhich gives information about the OKKAM entity. For example the web resource
http://en.wikipedia.org/wiki/Viennas an external reference of Vienna. External references must not be confused with
the web resources to which semantic URI redirects. For examplédtth#/dbpedia.org/page/Vienns not an external
reference of Vienna because the semantic WRp:/dbpedia.org/resource/Viennadirects to it. The external
references model ed in the metamodR lof the OKKAMseptity pbfilet o t h «
described in the OKKAM logical model (see Sectihf.?. Alternative IDs of an OKKAM entity are semantic URIs

that stand in theoreferrelation to the OKKAM ID of that entity. The class of the alternative IDs in the metamodel
correspond t o t he Afdgeoftheentity profiigsee Sectid22.2el e ment (

For brevity, in the met amodel -wekressycesaientionédddcios®dour ceso t o
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Figure 1: Main classes of the metamodel.

The metamodel introduces the distinction between the\WeW URLs identify web resources and the way semantic
URIs identify nonweb resourcesWWW URLs give access to web resources in the sense that one retrieves a web
resource by dereferencingdWW URL. Semantic URIsdentify resources by being associated to descriptions of them.
Semantic URIs are associated to description through the mechanism of redlfféaioexample, thesemanticURI
fihttp://dbpedia.org/resource/Vierma r e f er s

to the

city

of

Vi

enna

by

it redirects tothe WWW URL fhttp://dbpedia.org/data/Vienaavhich gives access to a representation of the city of
Vienna, i.e. to a web resource which contains a description of the city of Vienna (in ouleexaRipF graph). We call

ireference

by

descriptionbo

t he

dentii

fi

cati on

r el

at.i

cannot be detached from the description ofrthewebresource to which it is associated by the redirection mechanism

The core idea in OKKAM is to introduce OkkamlIDs as identifiers of a novel type. OkkamIDs refemiweb
resources but are not employed to spread information about them. OkkamIDs refarvieb resources not by
description but directly. The distincticdbetween reference by description and direct reference is not grounded on the

architecture of the Web but in the way clients will make use of OkkamIDs. OkkamIDs are used to fix the reference of

semantic URIs and to state that two or more semantic URIs lsgfdescription to one and the samog+web resource.
Figure 3 shows the three different identificatfanctionsof WWW URLs, Semantic UR[sand OkkamIDs.
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than one
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The redirection relation is not functional in the sense that due to content negotiation a semantic URI might redirect to more
r enditrpedt/ dibopeidi éa.URIroha/ RDEt a/ Vi

gr ap h) htgp:Adidpediacorg/iage/Viead (a URI of a HTML page). However, the redirection relation is functional in the sense

that the piece of information is unique, no matter in what type of representation is realized, be it a RDF graph or agd Edlinpa

our example
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Figure 2: Identification relations.

The metamodel introduces the peoty corefer (http://models.okkam.org/ENBeta&corevocabulary.owl#corefgr
The corefer property is used to express the fact that an OkkamID and a semantic URI refer to thensaste
resource. The idea then is that the property corefer will be used to link different datasets about thenseshe
resource. On the other hand, the Okkamld nbawebresource will be used to search andesdlall the information
aboutthat non-web resource available on the Web. Consider the following example. Imagine the OkkamID of the city

of Vi enna has been created; for simplicity cal l it
fihttp://dbpedia.org/resouce/Vienna whi ch i s associated to a descripti
fihttp://sws.geonames.org/2761869 whi ch is associated to anot heoreferdescr i

property can be used in the corresponding RDF graphs in triples like the following:

ViennaOkkamID corefethttp://dbpedia.org/resouce/Vienna

ViennaOkkamID corefethttp://sws.geonames.org/2761369

The effect of the triples is that the graph about Vienna in dbpedia and the graph about Vienna in geonames are
interlinked. Figure 4 shows the link between the graph about Venna in geonames and the grafibratsoirt dbpedia
obtained by using the corefer property and the OkkamID of Vienna.
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Figure 3: Linking datasets with OkkamIDs.
Indeed, one will be able to launch the following query on the Web:
(x:x corefer ViennaOkkamID)

to colect all the semantic URIs that stand in the corefer relation to ViennaOkkamID. Since each of those semantic URIs
redirect to descriptions of the city of Vienna, collecting those semantic URIs amounts to collecting all the information
about the city of Viana available on the Web. In this sense, OkkamlIDs are used as gateway to informatiommbout
webresources and not as sources of information, contrary to the use of semantic URIs which are sources of information
and allowkeepingtrack of trust and provence.

2.2.1.2 Core Vocabulary

The core vocabulary presents the classes of the Okkam entities and their attributes. Okkam entities form a subclass of
the class ohonwebresources introduced in the metamodel. More precisely, Okkam entities are real worldtbatities

have spatiedemporal or at least temporal properties (stp://models.okkam.org/EN8orevocabulary.owl. Figure 5

shows the main classes of the Okkam entities and their relatioa toetamodel as subclasses of the classmpfveb
resources. The attribute Aentity typeod of the 22@ti ty r
refers to these subclasses.
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Figure 4: Okkam entities.

Entity Representation Logical Model

Based on the above discussions, we now present in detail the conceptual model for entity representation in OKKAM.
An XML schema that adheres to this model is presented in the appendix. Withiredticn swe will indicate in
parentheses the proposed type for every information field appearing in a tuple, e.g., oid (string). When necessary,
further elaboration will be provided.

In OKKAM, we represent an entity E as a tuple <@@oid, Aid, prid, D, MF>, with the following information.

Entity identifier assigned by OKKAM, oid (string)
An OKKAM id is a legal URI which is made of two parts:

1. the prefix:http://www.okkam.org/ens/id
2. the identifier: a globally uniqaiidentifier (GUID) generated by UUID.

The OID is an HTTP URI which can be resolved by the Entity Name System (ENS). The simplest form of
resolution returns that entity's profile. However, requests sent to the ENS with additional parameters may call
specidized APIs which return parts of the entity profile, e.g. the list of known alternative IDs (see section
below), the list of attributes, the list of external references, or redirect the request to other services (e.g. a
search engine) which make use of @i®.

The OID is meant to be context independent and to make a direct reference to a real world entity without the
mediation of any specific description.

Set of equivalent OKKAM entity identifiers (i.e., the OKKAM identifiers of other OKKAM entities that
represent the same reabrld entity as this oneJsQoid (set of strings). This field is used in the case where we


http://www.okkam.org/ens/id

discover that two (or more) different entities in OKKAM refer to the same real world entity. By listing the
other OKKAM identifiers in this #ld, we establish an identity connection among the corresponding entities.

e Set of alternative idsAid (set of strings). These are identifiers that other systems (external to OKKAM) have
assigned to the same entity. By listing these identifiers in tHd fiee establish an identity connection among
these identifiers.

An alternative ID is a unique ID for an entity which is issued by a system or authority other than OKKAM. We
distinguish between two types of AIDs:

1. dereferenceable AIDs: mainly RDF URIs whitdn be dereferenced through a HTTP tall.
2. other AIDs: any other identifier which is issued by an external system / authority which is not an RDF
URI.

e Preferred id (i.e., the id that will be displayed), prid (string). This is the identifier that the @netiers to be
known by, and this is the identifier that OKKAM will return in response to an id query about the entity. The
default value for this field is the OKKAM identifier, oid.

e Description of the entity (i.e., attributes that describe the entity3eb below).
e Metadata for the entity,

ME = <MF;, MFs, M5, ME,> refers to the metadata of the entity, which are the following.
MEg = <ct> is the general metadata for the entity.
e Creation time, ct (datetime)
MEs = <mt, mc, sc, Is> is the statisticetadata for the entity.
e Last modification time, mt (datetime)
e Number of times matched (matched counter), mc{m&gative integer)
e Number of times selected (selected counter), sc-(rgyative integer)
e Time last selected, Is (datetime)
M5 = <so, ag> is th provenance metadata for the entity.
e Source of information (i.e., where we found this piece of information), so (string)
e Agent that produced these data (i.e., name of software, manual process, etc.), ag (string)
ME, = <o, a, d, s, w> is the access contmatadata for the entity.
1. Owner, o (string)
2. Authority, a (string)

3. Displayable, d (string). This property, as well as the following two (searchable and writable) take values in the
string domain, because there are cases concerning the private vs. publibatateed extra values other than
the TRUE, FALSE intuitive ones, as will be elaborated on in the attribute metadata below. For uniformity and
to support nostrivial cases of displayability, searchability and writability in the future, we keep the -string
based approach here as well.

4. Searchable, s (string)
5. Writable, w (string)

o In the metamodel illustrated in Secti@rR.1dereferenceable alternative IDs are defined as semantic URIs which stand in

the corefer relation to OkkamiDs.



D = <t, A, R> is called thedescriptionof the entity, and contains all the information that describes the entity. This
information is as follows.

e Semantic type of entity (e.g., ef the higHevel types defined in the OKKAM Ontology), t (string). The
semantic type of entity is also used for the proposal of default attributes per type.

e Set of attributes describing characteristics of the erfity,

e Set of external references thimscribethis entity,R

An attribute A from the seA is a tuple of the form A = <n, v, veid,’™, containing the following information.

e Name of attribute, n (stringlrormally an attribute in OKKAM is of type QName, see
http://www.w3.0rg/TR/2000/CRmischema2-20001024/#QNamtor details. In summary a QName is a tuple
composed of aamespacand alocal name A namespace is a URI, and a local name can contain almost any
charactewi t h t he exception of the colon 6:6 and the whi

We use the XML namespace concept for values, enabling prefix notation (e.g., foaf:name), but requiring
declaration of the namespace in the XML representation of the entity profile (this ishalsked during
validation of an entity profile before import). The use of a prefix without namespace declaration is
discouraged.

e Value of attribute, v (string). Values conform to quality constraints, as identified in the quality control
processes.

o Entityi denti fier assigned by OKKAM for the entity des
eidrentg. vVeid can help to unambiguously identify some other entity (i.e., the object of v), but is not a
mandatory field. However, care needs to be taeas not to introduce consistency problems between v and
veid, e.g., in the case where v is modified, but not veid.

*  Metadata for attribute A, M

M* = <M”5, M5, M*p, M#,> refers to the metadata of a specific attribute A of a specific entity E. Theadatse
are as follows.

M"s = <ct, I> is the general metadata for the attribute.
e Creation time, ct (datetime)
¢ Natural language of the name/value pair, | (string)
M”~s = <mt, uc, lu> is the statistics metadata for the attribute.
e Last modification time, mt (datime)
e Number of times used in a query (usage counter), uc (hon negative integer)
e Time last used in a query, lu (datetime)
M”s = <so, ag> is the provenance metadata for the attribute.
e Source of information (i.e., where we found this piece of informatgmjstring)
e Agent that produced these data (i.e., name of software, manual process, etc.), ag (string)

M*, = <o, a, d, s, w> is the access control metadata for the attribute.

. Owner, o (string)
. Authority, a (string)
. Displayable, d (string) In this metadafield three values are acceptable: one to indicate global

visibility (e.g., TRUE), one for global invisibility (e.g., FALSE) and another for visibility restricted to the


http://www.w3.org/TR/2000/CR-xmlschema-2-20001024/#QName

Private node in a Private ENS setting. This value essentially ascertains thatithiseatvill never reach the
public ENS Server, leaving the attribute confidential and protected within the Private node.

. Searchable, s (string)

. Writable, w (string)

A reference R (also external reference), from thdRsét a Web resource which is mbimevoted to provide human
or machine consumable information about an efftistrictly speaking, it is any source which would be an appropriate
value for the rdfs:seeAlso property in the RDrRatoapeci f
about the subject resourced ) A Rr eohtaning thefalowRg infemation.t up | e

e Category of reference (e.g., ontology), c (string)
e URL pointing to the external reference, p (string)

Metadata for reference RIR

MR = <MR5, MRg, MR, MR,> refers to the metadata of a specific reference R of a specific entity E. These metadata
are as follows.

MR = <ct> is the general metadata for the reference.

e Creation time, ct (datetime)
MRs = <lc> is the statistics metaddta the reference.

e Time last checked (i.e., the latest time we know this reference was valid), Ic (datetime)
MRs = <so, ag> is the provenance metadata for the reference.

e Source of information (i.e., where we found this piece of information), so (string)

e Agent that produced these data (i.e., name of software, manual process, etc.), ag (string)
MR, = <o, a, d, s, w> is the access control metadata for the reference.

e Owner, o (string)

e Authority, a (string)

e Displayable, d (string)

e Searchable, s (string)

e Writable w (string)

2.3 How is an Entity Represented in ENS?

The OKKAM system is designed to store arbitrary entities, referring to very diverse domains. As such, the
representation of the entities in the system has to be flexible in order to accommodate teeneadsiof all the

different domains. Therefore, OKKAM uses no fixed schema for representing entities. Note that in OKKAM we are
merely interested in assigning and managing unique ids to entities, which means that we do not need to represent all the

10 External references too are defined in the metamodel illudtiat&ection2.2.1 They form a class of Web resources

distinct from the class of Okkam profiles and the class of Web resources to which semantic URIs redirect. For example,
http:/[dbpedia.org/data/Viennia not an external reference of the Okkamized city of Vienna, because the semantic URI
ahttp://dbpedia.org/resource/Vierna redirects http:4/dbpedia.ordgidata/Vienaa
http://en.wikipedia.org/wiki/\Vienn& an external resource of the okkamized city of Vienna.
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known information about an entity, but rather the minimum amount of data that can help us discriminate this entity
from all the rest.

In the following sections, we discuss some of the important elements of the entity representation model (for more
details see dwerable D6.1), namely, the OKKAM identifier, the alternative id, the external reference, as well as the
concepts of namespaces in OKKAM, default attributes and canonical attributes.

2.3.1 OKKAM identifier (OID)
An OKKAM id is a legal URI which is made of twaarts:

e the prefix:http://www.okkam.org/ens/id

o the identifier: a globally unique identifier (GUID) generated by UUID.

The OID is an HTTP URI which can be resolved by the Entity Name System (ENS). The simmpiesf fesolution

returns that entity's profile. However, requests sent to the ENS with additional parameters may call specialized APIs
which return parts of the entity profile, e.g. the list of known alternative IDs (see section below), the list désitribu

the list of external references, or redirect the request to other services (e.g. a search engine) which make use of the OID.

The OID is meant to be context independent. By making reference to an entity through an OID, a user or an application
is not endorsing any particular view on the entity, but is creating an anchor whose main value is to make cross
reference possible across different sources, in different formats, in different applications. Information and knowledge
about that entity should be fodielsewhere.

An OID is meant to make a direct reference to a real world entity without the mediation of any specific description. The
entity profile is to be thought of as a means to det e«
description (or even an authoritative description) of the entity itself. As such, the OID can be viewed as a gateway to
any locations which do provide descriptions of the entity. This is the main difference between an OID and a RDF URI.

A RDF URI is resolvd (if possible) in the RDF graph in which it belongs (based on the DNS authority), which is a set

of statements about the entity. An OID is resolved into one of the ENS services.

2.3.2 Alternative ID (AID)

An alternative ID is a unique ID for an entity whichissued by a system or authority other than OKKAM. We
distinguish between two types of AIDs:

[1] dereferenceable AIDs: mainly RDF URIs which can be dereferenced through a HTTP call. The reason why
these identifiers have a privileged status is that they catirbetly used to gather additional info (in the form of
namevalue pairs) about an entity. They don't need any additional name space or authority tag, as this is defined by
the domain name (DNBased authority). Examples:

http://dbpedia.org/resource/Tim_Bernérse [for Tim BernersLee]

http://www.w3.org/People/Bernetsee/card#ifor Tim BernersLee]

[2] other AIDs: any other identifiawhich is issued by an external system / authority which is not an RDF URI.
Examples are: social security number (USA), passport number (country), fiscal code (ltaly), DOI, non RDF URI.
These AIDs need a name space declaration, otherwise their uniquemasguaranteed. Examples:

10.1000/182 [Digital Object Identifier for the DOI Handbook]
IFC: BQTPLAG66L28L424W [Italian fiscal code for Paolo Bouquet]

Examples of possible IDs which are not valid AIDs:

http://en.wikipedia.org/wiki/Tim_Bernestsee [for Tim BernersLee] i This is the URL of a web page about Tim
BernersLee, not an identifier for him (unlike the DBpedia identifier above).
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[for Tim BernersLee]i A picture is not an identifier atla

2.3.3 External Reference

An external reference is a Web resource which is mainly devoted to provide human or machine consumable information
about an entity. Strictly speaking, it is any source which would be an appropriate value for the rdfs:seeAlsoipropert
the RDF specifications (fia resource that miyht provide

Examples of valid external references:

8. http://www.w3.org/People/Bernetsee/ [for Tim BernersLee]

9. http://en.wikipedia.org/wiki/Tim_Bernetisee[for Tim BernersLee]

10. http://www.w3.org/People/Bernetse/cardfor Tim Berngs-Leei the RDF graph and not a RDF URI]

Examples of notvalid external references:

e http://en.wikipedia.org/wiki/Semantic_Wé¢for Tim BernersLee]: the Web resource mentions Tim, but is not
primarily about him.

e http://www.w3.0rg/2008/Talks/06 Xibd-tbl/ [for Tim BernersLee]: same as above.

External references should be in a limited number, and very focused. They should be aipdacagdo store links to
documents which make a reference to the entity. Long lists of references for an entity should be searched for through
the usage of a search engine (&ttp://sindice.comér http://sig.maJ).

2.3.4 OKKAM Namespaces
There is a need to define the context of an attribute name (e.g., foaf). The following solution is envisioned for this.

We will use the XML namespace concept for values, enabling prefix notation (e.gnafoej, but requiring
declaration of the namespace in the XML representation of the entity profile (this should also be checked during
validation of an entity profile before import). The use of a prefix without namespace declaration will in each case be
discouraged.

Formally an attribute in OKKAM is of type QName, sedgtp://www.w3.0rg/TR/2000/CRmlschema?-
20001024/#QNamdor details. In summary a QName is a tuple composed péraepace and alocal name A
namespace is a URI, and a | ocal name can contain al mos
space 06 0.

The namespace we will use in OKKAM is: http://models.okkam.orgHedi®vocabulary#

2.3.5 Default Attribu tes

The definition of fAentityo in OKKAM is very broad, and
a fixed schema of entity types and attributes to be used for describing entities. Entities can be described potentially by
an adhocset of attributes. In order to reach a compromise between the generality of the description and the precision in
the functionality of the system, we propose the classification of all entities in seven brebetagategories. These

seven entity typeare the following (the representation of the names of these categories should not be case sensitive).

11 http://lwww.w3.org/TR/rdfschema/#ch_seealso
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e PERSON

e ORGANIZATION

e LOCATION

e EVENT

e ARTIFACT_TYPE

e ARTIFACT_INSTANCE

e OTHER

These are the entity types supported in OKKAM (for details see deliverable D&eldefault attributes are sets of
attributes (one set for each entity type) that represent commonly used attributes, and are meant to be used during entity
creation. The default attributes are optional, i.e., the client creating a new entity may ohocmrsgletely ignore them.
Nevertheless, we expect that most of the created entities will use (at least some of) the default attributes, which in turn
will have positive influence on the performance of the system.

Below we list the default attributes foreh si x entity types (there are no def a

The representation of these default attributes is case sensitive, and use the OKKAM namespace.

Artifact_type: Artifact_instance : Event:
Object properties: Object properties: Object properties
city city city
country country country
created_by created_by organized_by
invented_by instance_of
Data properties
Data properties: Data properties: abbreviation
abbreviation abbreviation event_name
artifact_name artifact_name event_type
category category picture_ URL
picture_URL creation_date
picture_URL authoritative_resolver
authoritative_resolver end_date
end_date authoritative_resolver start_date
start_date street_address street_address
street_address
Location: Organization: Other

Object properties
city

country

Object properties
city

country

Object properties
city

country




Data properties
abbreviation
latitude

location_name

founded_by

Data properties
abbreviation

activity sector

Data properties
ablreviation
category
picture_URL

longitude foundation_date
picture_URL authoritative_resolver
organization_legal_name name
authoritative_resolver picture_URL street_address

street_address
authoritative_resolver

end_date

street_address

Person:

Object properties:
city_of residence
country_of residence

employer

Data properties:
abbreviation
activity _sector
birthday
first_name
gender
last_name
middle_name
occupation

picture_ URL

authoritative_resolver
date_of death

street_address




2.3.6 Canonical Representation of Attribute Names
We introduce the concept of canonical representation of attribute names in order to deal witibteragr

e The same attribute name may appear in several different variations that are all semantically equivalent (i.e.,
expressing the exact same notion). For example, Al e

e The same attribute name may appear in several differentlgrgga. For exampl e, Al ast n

The canonical representation of an attribute name is one of the forms that this attribute name may take. The canonical
name is the one used internally by the system in order to improve the quality of requisyo@inswering.

More specifically, there exists a n:1 mapping m from someaamonical attribute names to canonical attribute names,
for example, to deal with language variations. This mapping is global and independent of particular entities, but might
depend on entity type. E.g. norAe name, non® name.

For an attribute a, for which a mapping to a canoni ca
represented in addition in the entity profile in the same way as the other a#inkitih the same value as the original
attribute; this preserves the original attribute and makes the canonical attribute accessible (indexing).

Upon import/creation of an entity using a precemonical attribute name, a corresponding canonical attribuketket

same value is created, if it is not already available with the same value too. In effect, both-theorocal attribute
name and the canonical one are retained as part of the entity representatiofysiecific mappings will only be
applied, when the entity type is known and the one specified in the mapping.

Canoni cal attributes are distinguished by the use of a
ontology of the canonical attributes (already availabssle ale details on use of namespaces below.

The mappings will be managed separately from the profiles and support the information for the coupling between the
original and the canonical attributes. They might be enriched with further information such asorateefidence and
coverage in the future.

The set of mappings can be extended, which implies the need to propagate the mappings into the repository;

The storage engine may choose to only index canonical attributes & ordinary attributes for which feakatiobute
exists (using the partial n:1 mapping in (1)).

The matching modules may choose to (and the default generic matching module will) mapcalhowical attributes
to canonical attributes and ignore reamonical attributes for ranking for vai a canonical attribute is provided.

No change in the representation format is required in order to support the canonical representation of attribute names.

2.3.6.1 Support for synonyms in attribute names and attribute values

The underlying storage providespuprt f or the wuse of synonyms in the att
One can specify synonyms among such attribute name correspondences and also one can give higher importance for
some of these alternatives. The storage layer expands a qu&inog an attribute, such that all specified alternatives

are includedGiven the generic support for synonyms, multilinguality is also served aspect with the described approach.

The attribute value correspondences are handled in the matching modules.

2.4 Entity Creation and Modification

2.4.1 Entity Creation

The creation of new entities can be initiated through one of the following two ways: an automatic OK&Adv

process, or a manual interfabased methodWhen a document is parsed, entities are identifisidg an automatic

entity identificationprocess that is part of the OKKAMation process. When a client wants to create a new entity, we
haveto check if these entities already exist in the system. This process can be of two kinds: (a) Offline Check: the
entities are added first and checked for duplication later, and (b) Online check: the entities are checked for duplication
before they are actually added to the database.

If the entity is unique, it is assigned a unique identifier, and stored in thr@syAfter the entity has been added to the
system, it is subject to updates. New attributes may be added to the description of the entity, or the values of existing



attributes may change (e.g., when the information is outdated). If the description dftacteanges, we once again
have to check if this entity is a duplicate of another entity stored in the repository of the system.

The entity creation not only brings the opportunity of new knowledge about an entity or several entities, which can
result ino a series of merges and splits, but also calls for a validation process. Referring to validation, we mean that the
candidate entity should be checked against all the constraints that could hinder against the preferences of OKKAM e.g.
inconsistencies inhe DB, Lawsuits, etc. In the second phase of the entity creation process, the matching algorithms,
designed specifically to perform the validation task, shall call various validation functions to ensure that the entity
created is 'valid' or not. This vatiion process can, at this stage, be confined to semantic validation and duplicate
detection. But as per need it can serve as a 'hook’ for people i.e. security, business partners etc. later.

Shedding of attributes that do not contain high relevance amarkighly effective in matching process is important.
Moreover the users of OKKAM can be categorized into the users that interact with the system through GUIs (they range
from personal computers to the thin clients with different technical specificatiodsnetwork limitations), and
applications that send data in bulk.

As to the first part of entity creation, here we propose three different methods that could be used as entity creation
procedures. In the following, we presume that the duplicate detegttbentity creation are two different processes.

1. In order to create an entity, the user enters all the known attributes about the entity in the user interface. Upon
completion of the input phase, we check if there is a duplicate present or not. Thistico@lesolution might be

of use for human users of OKKAM, but when it comes to applications interacting with the OKKAM system this
procedure might not be useful.

2. In order to create an entity, the user enters one attribute and the system checks #& tueyedaplicates in the
repository. If not, the user enters another attribute and the system once again checks to see if a match exists. User
can browse through the matches and see if the entity which he wants to create already exists. At the end of the
dialogue session, the system can allow an entity to be created. We suggest technologies like AJAX or similar to be
used in this process which, in Al , is called the AD
GUI-based users, but again fgpdications, this might not be an optimal choice.

3. During the entity creation process, we propose the most distinctive attributes per entity type to the user. This
way we can reduce the overall cardinality of the attribute set drastically, and at theirs@menhance the
performance of the OKKAM system. This approach is valid for both applications anth&@36tl users.

The selection of an optimal procedure should be developed considering the requirements gathered as in work package
deliverable 1 (WP1.1).

2.4.2 Deletion of Entities and Entity Attributes

In OKKAM, normal users can never delete entities from the repository. The only exception is for reasons outside the
functionality of the system (e.qg., legal reasons). In these cases, it is the system admithiatresor delete entities from
the repository.

It is possible that attributes of an entity are deleted (e.g., when they are no longer relevant).

2.4.3 Updates to Entity Attribute Values

We allow updates in the attribute values of entities (so that the informabout an entity is kept up to date).
Nevertheless, we do not keep track of the history of these changes, nor do we keep track of the different versions of
these values.

Access control policies should take care of some of the problems arising in tieistcaufiio can change an entity, what
kind of changes, etc.

It may be useful to have in place a mechanism where people subscribe in order to monitor changes happening in
entities. Under such a model, interested parties would get automatic notificationgimeethe entities they have
subscribed to are modified.



2.4.4 Entity Creator

Manual entity creation is performed through a web based application implementing alikizgnbcess that guides
the user through theecessary steps for the creation of a new\eintithe ENS. Below you can find a description of the
all the step necessary to complete manual entity creation:

17 Edit Descripton. The ENS supports the creation and management
Person, Organizatiomvents, Artifact Types, Artifact Instance, Location and Others. Thus, the first step for creating an
entity is to select the type of the entity. This action will trigger the suggestion of a set of default attributes considered
relevant to define distinctér descriptions forming the profile associated with the entity. The entity types and related
default attributes are formally defined in the ENS vocabulaity (/models.okkam.org/EN8orevocabulay).

ENTITY CREATOR WIZARD V.1

0 to search feedback
EDIT DESCRIPTION .. Refine attributes .. Edit altematives .. Edit external reference .. Validate Entity .. Merge Duplicates .. End
reset all

arganization %] reset description ® duplicate attribute
"1 bad attribute name
attribute with duplicate name
Entity Type: organization A
@ city tadizon
@ street_address
@ courtry Lsa
(‘:} organization_legal_name University of Yisconsin
@ lonaitude
@ latitude
(‘:} foundation_date
@ activity_zector
@ abbreviation
@ created_by
v
nest

Figure 5: Entity Description Form

The graphical interface performs-thre-fly quality evaluation of the description provided, so the user can have real
time feedback about possible mistakes in the definition of the néty prdfile.

2 - Refine Attributes. While describing an entity, a user might want to use particular types of attribute that are very
useful to define distinctive description of the entity but that are affected from some ambiguity. Examples of these types
of attribute when describing a Person are Location and Affiliation (or Organization). Namely, a user might want to state

t hat a person |lives in ALondond but the name of the ¢
remove this type foambiguity we suggest refining (i,eakkamize) the attribute value.


http://models.okkam.org/ENS-core-vocabulary

ENTITY CREATOR WIZARD V.1

0 to search feedback
Edit description .. REFINE ATTRIBUTES .. Edit alternatives .. Edit external reference .. Validate Entity .. Merge Duplicates .. End
reset all
Refine these attributes [opti (2)
ptional] ¥
Type here the keywords close
city : Madizon UsA

counthy US4 Http ey o kkarnorgfensad d7eS2 797 0-2405-40 15-2095-953 32 104 37

organization_legal_name ; University of Wizconsin

organization_legal_name: Iwarson USA LLC -- tag: business firm
-- domain: accessory -- short_description: lvarson USALLC is
the owner and maker of lvar branded backpacks and bags
based on the lvar System backpack technology. --
atternative_legal_name; harson USA LLC --
alternative_activity_sector: Privately held --
alternative_activity_sector: revenue = -- activity_sector, Backpacks,
Manufacturing -- street_address: San Anselmo, California, USA

next

Figure 6: Attribute refinement interface

31 Edit Alternatives. An important part of the entity profile managed in the ENS consists in the set of idsdatithe

def i

ned

out si

de

t he

ENS.

These identifiers are

consi

de

the ENS repository. Thereby, the user can add an arbitrary number of alternative ids to the profile of the entity under

creaton.



ENTITY CREATOR WIZARD V.1

0 to search feedback
Edit description .. Refine attributes .. EDIT ALTERNATIVES .. Edit external reference .. Validate Entity .. Merge Duplicates .. End
reset all
Alternative Ids [optional] (2)
an&ternativeldForUniver sityofWisconsin -
o
b Addd Alternative [d

Figure 7: Edit Alternative Ids interface

471 Edit External Reference External references are pointers to web documents presenting information about the
entity under creation. These references are aimed at providingesinadource of information about the entity beyond
what is defined in the entity profile. Examples of external references are for example Wikipedia articles, or the
homepage of a Person. The external references must be valid URLSs.



ENTITY CREATOR WIZARD V.1

0 to search feedback

Edit description .. Refine atiributes . Edit alternatives .. EDIT EXTERNAL REFERENCE . 'alidate Entity . Meroe Duplicates . End
reset all

External References [optional] ®

hittp: fen wikipedia . orgiwikiivisconsin_University i

Add Exteral Reference

Figure 8: Edit External Reference interface

51 Validate Entity. Once the entity description is considered complete by the user, the user must validate the entity
description to certify that (1) the entity does not have an id in the ENS, and ttia (I®scription provided satisfies the

quality constraints defined. The duplication check mechanism produces a list of candidate duplicates, if any. The quality
check mechanism produces a report that daslocélizerardristfieor me d
low quality attributes. The detection of duplicates and the presence of relatively bad attributes are sufficient conditions
to prevent the creation of an entity.



ENTITY CREATOR WIZARD V.1

0 to search feedback
Edit description .. Refine attributes . Edit alternatives .. Edit external reference .. VALIDATE ENTITY .. Merge Duplicates .. End
reset all
Entity Description Resume (2)
. o TThe following similar eriies hawe been refiewad! Flease check if any of these:
Entity description icorrespond fo the one you are cresting and, in case, select andioreditit i
city : Madison A
country LISA it ifeesne ok kam orgfensidEfbaTE95-2114-4304-94 15-622db 7 Sbeach
organization_legal_name : University of Wiscaonsin o o ] . o
Alternative lds organization_legal_name: Concordia University Wisconsin -- tag institution
anAIternati\reIdForUniversitquiscunsin -- domain: Christianity -- short_description: Concordia University
External References Wisconsin is a higher education institution and an affiliate of the
- ikinedi i i i Uni it 10-member Concordia University System, which is operated by the
pfiien wikipedia. arghwikiv¥ISEonsin_LUniversity second-largest Lutheran church body in the United States, the Lutheran
Church - Missouri od (LCMS). --
Valiciate Ertity Synod (LCMS)
K thiz iz the entity you ame creating, please either ‘Select' it and finalize the pmoess
http St ok kam orgfensidb2eE2d04-d273-4074-53047- 73929002437
orgamzatlc-n Iegal rame: Mie Unluerslty - tag unwerslty -- domain; Vv

If none of the duplicate entities above matches the one you are creating please
step back and modify the description to make it distinet, "Validate Ignoring
Duplicates' with the current description or "Abort". Abort will make you restart
everything from scratch.

Yalidate Ignoring Duplicat] Abort

Figure 9: Entity Validation interface

If the entity is valid, the user can proceed completing the creation of the entity or further extend the entity description.
The validation does not constrain the user to create the entity, but the validation step is a necessary condition to create a
new entty.

If the creation is successful, the user can retrieve the Okkam Id of the newly created entity.



ENTITY CREATOR WIZARD V.1

o to search feedback
Edit description .. Refine atfributes .. Edit alternatives .. Edit external reference .. Validate Entity .. Merge Duplicates .. END
reset all
Congratulation!
Entity Correctly Created.

hitp it okkam. orgiensid7 81 8ced V- 2/ 8-40db-9330-5 37 cec81d8310

“

@ a

Figure 10: Entity Creation complete interface

For more information about entity creation, please refer to the tutorial at:

http://community.okkam.org/index.php/Documentation/T utorials/documenteatitity-creationtutorial.html

2.4.5 Administration Console

Administration Consoleisawebased t ool enabling ENS administrators ir
profile. Only registered users recognized as administrator can access the application, and the authentication is mediated
by personal X509 cefitates. Administrator Console allows editing, merging, splitting and deleting entities. Along
editing operation, the adiministrator has exclusive access to the entity. This is enforced through a mechanism based on
6l ock ticketsbd, rhat ane comcarterit ffecyglel gperaions are possifplery time an entity is

loaded for a lifecycle operation into the Administration Console, this is automatically locked. If the lock is not possible
because other administrator is working on the sameyemtofile, then the operation fails and the administrator is
notified.

Editing

The editing of an entity profile allows the modification all the parts of an entity description. Thus, an administrator can
add, edit or remove attribute, alternative idsgexal references and equivalent ids. The application performs real time
quality evaluation of the description so that the administrator is notifiedinealon possible mistakes.


http://community.okkam.org/index.php/Documentation/Tutorials/documentation-entity-creation-tutorial.html

ADMINISTRATION CONSOLE V.1

I t
Edit Merge Split Delete ogoul

RESET

Okkam URI: | hitp://www_okkam.org/ens|| Load Entity Search Entity
entity succefully loaded!

artifact_type A

http:/iwww.okkam.org/ens/id0020c5bd-914e-422¢c-8183-d2fe1ef91224

ENTITY DESCRIPTION
artifact_name Savremena poljoprivredna tehnika (Serbia), Contemporary Agriculturs @
country SERBIA o
category journal ue
g8 Add Input Field

EQUIVALENT IDS

http:/fwww.okkam.org/ens/idas3b7 142-5880-4684-aab3-f83c2a6d0ead (%]
http:/fwww okkam_org/ens/id01dff3a2-cf11-4471-905d-18f9d03d93c7 w
g8 Add Equivalent Id

ALTERNATIVE IDS

98 Add Alternative Id

EXTERNAL REFERENCES

E Add Exteral Reference

Update Entity

Figure 11: Entity Update interface

Merging

The nerging of entity profiles is necessary when two entity profiles are discovered to be duplicates. The Administration
Console provides support for the creation of a novel profile integrating parts of original duplicated entities. The
administrator can seleetnd move, or dragé&drop attributes from the o
the new entity description is complete, then the merge can be completed. The entity description of entities can be
visualized in two modes: using tabbed paneasoa flat list.



ADMINISTRATION CONSOLE V.1

- logout
Edlit Merge Split Delete
RESET MERGING
N Merging Result
hittpditwur okkarn orglens dict1 553-5ae8-41f1-b333-14113ac5a5h7 Tahs
Description Equivalent lds Alternative 1ds Extemal References

 [http:/imodels. okkam org/ENS- core-uocabul andeountny:USA Wisconsin
 [http:iim odels. okkam .org/ENS- core-vo eabul aryjeity:Madisan

 [http:iim odels. okkam .org/ENS- care-voeabul andorganization_legal_name:

University of Wisconsin

 [httpefim odels. skeam . org/EN bulanyfoundation_date:1852

 {hitp:madels. okkam org/ENS- core-vo sabularylastivity_sector:Education

*thitp:models. obkam.org/EN bularylabbreviation: U

- 8 A
Merging Entity 2  cidcam URI:

hittp /i, okbam or giensA T Boed?- 243 -4db-933h 23T ecl 45310 Tabs

Description Equivalent |ds Alternative 145 Extemal References
 fhttpefim ode s, okcam . org/EN S corervosabul anyloity:Madi san O E“!
[http:iimodels. okkam org/EN bularyorganization_legal_name:
University of Wisconsin
 hitp:/imodels. oldcam orgfENS- care-vo cabulandeountry:United States of America
 [http:iim odels. okkam .org/ENS- core-vo eabul arya etivity_ssctor:Education

v

Figure 12: Entity Merging Attribute Selection interface



Figure 13: Merged Entity profile definition

Splitting

The splitting of entities in necessary when an entity profile contafosmation describing two different entities. This

can due to erroneous merge operation or to specific entity profile evolution in which the information contained in the
profile make ambiguously the reference to two distinguishable real world entiteg\drhinitration Console supports

the administrator in creating the new entitiesds profi
administrator can select and move or dran&drop attributes from the original entity to thegspiigs Also in this case

the entity description of entities can be visualized in two modes: using tabbed panes or as a flat list.




































































































































