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Abstract

The subject of this deliverable is the initial version of the information retrieval (IR) methods for semantic content
implementation. The focus is to both describe the state and capabilities of the implementation and specify its
software interface, so it can be utilized by the constituents of the Insemtives toolkit.

The initial implementation itself is a Java library that can be included in any existing or newly developed Java
application. In the software design diagrams of the Insemtives platform, this library is the basis of the Semantic
Search and Navigation Service. The majority of the software specification is in the Javadoc, in Appendix A.
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Executive summary

Semantic content is multimedia content with attached formal definition of its “meaning” or semantics. This formal
definition is machine-readable and enables the development of software that has some level of understanding of
this “meaning”. In Insemtives, the content stakeholders are motivated to attach such formal descriptions of
semantics. Using this knowledge, it is possible for software to perform advanced information retrieval. The initial
version of these methods is part of the Insemtives platform.

The subject of this deliverable is the initial version of the information retrieval (IR) methods for semantic content
implementation. The focus is to both describe the state and capabilities of the implementation and specify its
software interface, so it can be utilized by the constituents of the Insemtives toolkit. To this end, the deliverable
describes the operation mechanism, software interface, limits and known issues of each method.

These descriptions are very brief in the places where the implementation of the methods closely follows the
respective specification in D 2.3.1 Requirements for Information Retrieval Methods over Semantic Content [1].
Please refer to that document and referenced deliverables for details about reasoning behind the design of the
semantic search and navigation service.

The initial implementation itself is a Java library that can be included in any existing or newly developed Java
application. In the software design diagrams of the Insemtives platform, this library is the basis of the Semantic
Search and Navigation Service. The majority of the software specification is in the Javadoc, in Appendix A.
Additionally, we have published the relevant excerpts from the User guide to the Insemtives platform, which is still
in progress.
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Abbreviations

JMS Java Message Service

API Application Programming Interface

RDF Resource Description Framework

XML Extensible Markup Language

SPARQL SPARQL Protocol and RDF Query Language
FTS Full-Text Search Query

IR Information Retrieval

JAVADOC Java Documentation Generation Tool
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Definitions

Acceptance Testing In engineering and its various sub-disciplines, acceptance testing is black-box testing
performed on a system (e.g. software, lots of manufactured mechanical parts, or batches of chemical products) prior
to its delivery.

Java Annotation An annotation, in the Java computer programming language, is a special form of syntactic
metadata that can be added to Java source code.

Attribute An attribute annotation element is a pair <AN; AV>, where AN is the name of the attribute and AV is the
value of the not finished sentence.

Ontology As defined by Studer et al., “an ontology is an explicit specification of a (shared) conceptualization”.

Relation A relation annotation element is a pair <Rel,Res>, where Rel is the name of the relation and Res is
another resource (i.e., different from the one being annotated).

Resource A resource is described by an annotation within annotation models. A resource can be any identifiable
content identified by a unique identifier such as URIs. Examples of resources in the context of the Web are
electronic documents such as images or text documents or their parts (e.g., a reference to an entity from a text
document or an area in an image).

Semantic Annotation Semantic annotation describes both the process and the resulting annotation or metadata
consisting of aligning a resource or a part of it with a description of some of its properties and characteristics with
respect to a formal conceptual model or ontology.

Tag A tag annotation element is a non-hierarchical keyword or free-from term assigned to a resource.
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INSEMTIVES

1 Introduction

The implementation follows the design set by the requirement. We have packaged the implementation as a software
library that consists of several modules — one for each distinct class of retrieval methods. The software library has
been written in Java and is designed to be part of the Insemtives platform. On Figure 1, we can see the place of the
library in the platform. In the initial version, the implementation is a software module. This initial version is the
basis of the Semantic Search and Navigation Service, visible on the figure. The service itself will be part of the

final version of the IR methods for semantic content implementation.

Generic Game
Infrastructure

(Bootstrapping Tools]
Search and
Navigation Tools

Semi-Automatic
Annotation Tools

|NSEMT|]XLE’_§‘1‘E!;!:!MO| NGY Semantic annotation platform:

INSEMTIVES Platform API

4L

4; INSEMTIVES Platform API 1\

INSEMTIVES Toolkit (Frontend)

Semantic Convergence Semantic Search and Data Evolution

Background

Service Navigation Service Service Intelligence

Background

Ontology

Ry iy uctured e
Knowledge

Users and
Communitie

INSEMTIVES Platform (Backend)

Figure 1 Insemtives Platform Architecture. The subject of this deliverable is highlighted in red.
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2 Runtime Environment and Dependencies

In line with the general Insemtives platform architecture, the library depends on all services that are below it in the
software stack. The IR methods are performed over data stored in the semantic database, implemented in the
Structure Knowledge Store of the platform. Like all Insemtives platform components, the library depends and
makes use of the messaging and the service management infrastructure provided by the platform’s
Communications Framework.

The library is a Java 6 application and requires a compliant Java 6 Runtime Environment. Specifically, the Sun
Java 6 Update 18 Software Development Kit was used during development and testing. We recommend using a
Java 6 runtime environment by Sun Microsystems, even though Java implementations by other vendors should be
compatible.

2.1 Setting up the Platform Client

The IR for semantic content implementation requires that the client embedding our library has a connection to the
platform. For details, please refer to D 3.2.1.[2]. For the code examples below, we will assume that the necessary
dependencies for connection to the platform are in place and the following connection object is available:

com.ontotext.platform.rdf.RdfQuery query =
new com.ontotext.platform.rdf.RdfQueryProxy (<platform host name>);
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3 Implementation of Retrieval of Resources

This section specifies the implementation for retrieving resources, namely textual documents, web services and
multimedia. The description is split by the class of the retrieval methods in the same way as in the specification.

3.1 Annotation-centric Retrieval

As described in the specification, the annotation-centric retrieval uses formal specification in annotations to find
resources. To achieve the level of query expressiveness we rely on a SPARQL-based * implementation. The
architecture of the implementation is shown on Figure 2.

Input parameters Specification
SPARQL pattern
Resource Query Result

Figure 2 Annotation-centric Retrieval Architecture

The architecture of the retrieval implementation is based on two factors:

. The Annotation Service stores the metadata about annotated resources in RDF, based on a known ontology
— PROTON Knowledge Management Ontology. The overall design of the RDF representation of resources is
outlined on Figure 3.

. The restrictions in the annotation-centric retrieval can be expressed by SPARQL queries with a single
output binding — the URI of the resource that has annotations matching the restrictions.

We will describe in details the construction of SPARQL queries for each of the input sets separately below.

After the client creates a SPARQL query, the library will execute it on the RDF DB backend and convert the
SPARQL query result into a Resource Set, as required by the specification. This concludes the workflow and
description of the annotation-centric architecture.

! SPARQL is used as specified by the W3C Recommendation - http://www.w3.org/TR/rdf-sparql-query/
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Document

Annotations

Value ¥

Features () . . . () .

Semanticrelations

Instances are URIs
Literals are: strings, dates, numbers.

Figure 3 Overview of the RDF representation of resources
Example Java code for annotation-centric queries:

String sparql Quer y =-sgecific,/sdebaloet h o d
DocumentQueryResult result =
DocumentQueryUtility .evaluate(query, sparqgl Query, ASPARQ

. getResources

INPUT: Annotation Restriction

OUTPUT: ResourceSet

DESCRIPTION: Retrieves all the resources containing annotations that fulfil the restriction
Construct a SPARQL using the following pattern:

<put required prefixes here>
select ?doc
where

?annot rdfs:type protonkm:Mention.

?annot protonkm:occursin ?doc.

?annot sar:hasFeatureMap ?features.

# add semantic restrictions about features below

?features <http://www.w3.0rg/1999/02/22 -rdf - syntax - ns#li> ?featu re 1.
?feature sar:hasKey " <attribute key 1>

#add semantic restrictions for the feature with the key above

o
limit 20
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INSEMTIVES

Example SPARQL query:
INPUT: get all resources (?doc) and entities annotated as "animals”
prefix rdfs: <http://iwww.w3.0rg/1999/02/22 -rdf - syntax - ns#>
prefix protonkm: <http://proton.semanticweb.org/2006/05/protonkm/>
prefix protonu: <http://proton.semanticweb.org/2005/04/protonu/>
prefix sar: <http://ordi.ontotext.com/sar#>
prefix wkb: <http://www.ontotext.com/kim/2006/05/wkb#>
select ?doc, ?annot
where
{

?annotr dfs:type protonkm:Mention.
?annot protonkm:occursin ?doc.
?annot sar:hasFeatureMap ?features.

?features <http://www.w3.0rg/1999/02/22 - rdf - syntax - ns#li> ?feature.
?feature sar:hasKey "class".
?feature sar:hasValue ?class_name. # ex: "dog"/"cat"

?cl ass_name rdfs:subClassOf wkb:Animal.

3
limit 20

e getResources
INPUT: UserldSet, Mode
OUTPUT: ResourceSet

Construct a SPARQL using the following pattern:

prefix rdfs:< http://www.w3.0rg/1999/02/22 -rdf - syntax - ns#>
prefix protonkm:

<http://proton.semanticweb.org/2006/05/protonkm/>

prefix sar: <http://ordi.ontotext.com/sar#>

select ?doc # ?annot ?fname ?fval
where

?annot rdfs:type protonkm:Mention.
?annot protonkm:occu rsin ?doc.
?annot sar:hasFeatureMap ?features.

?features <http://www.w3.0rg/1999/02/22 -rdf - syntax - ns#li>
?feature.

?feature sar:hasKey "userld".

{ ?feature sar:hasValue <USER_ID_put_id_here >}

UNION { ?feature sar:hasValue <USER_ put_other_id_here >}

# use UNION to specify OR

}
limit 20
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Example SPARQL query:
INPUT: User IDs = <2,3>, Mode: OR

prefix rdfs:<http://www.w3.0rg/1999/02/22 -rdf - syntax - ns#>
prefix protonkm:

<http://proton.semanticweb.org/2006/05/protonkm/>

prefix sar: <http://ordi.ontotex t.com/sar#>

select ?doc # ?annot ?fname ?fval
where

?annot rdfs:type protonkm:Mention.
?annot protonkm:occursin ?doc.
?annot sar:hasFeatureMap ?features.

?features <http://www.w3.0rg/1999/02/22 -rdf - syntax - ns#li>
?feature.
?feature sar:hasKey "userl d".

{ ?feature sar:hasValue <USER_ID_1>}
UNION { ?feature sar:hasValue <USER_ID_2>}
UNION { ?feature sar:hasValue <USER_ID_3>}.

o
limit 20

e getResources
INPUT: AnnotationStartTime, AnnotationEndTime
OUTPUT: ResourceSet

EXCEPTION: InvalidTimelnterval —if time interval specified by AnnotationStartTime and AnnotationEndTime is
invalid.

Construct a SPARQL using the following pattern:

prefix xsd: <http://www.w3.0rg/2001/XMLSchema#>

pr efix pkm: <http://proton.sem anticweb.org/2006/05/protonkm/>

select ?res where

{

?res pkm:mention ?date

FILTER ( xsd:dateTime(?date) > xsd:dat eTime(<start time>)
&& xsd:dateTime(?date) < xsd:dat eTime(<end time>) )

}

Example SPARQL query:
INPUT: Find resources annotated between 2004-12-06 and 2010-12-06.

First, we need to convert the dates to Java Timestamps. The Java Timestamps are equal to a Unix Timestamp
multiplied by a 1000. Converting Unix Timestamp is well defined elsewhere’.

prefix xsd: <htt p:/iwww.w3.0rg/2001/XMLSchema#>
prefix ptop: < http://proton.sem anticweb.org/2006/05/protont#>
select ?doc where

?doc a ptop:InformationResource.

?doc ptop:hasDate ?date.

FILTER ( ?date> 11102291200 0" *xsd: I&& ng
?dat e <135#752000 0" *xsd:)l ong
}

2 http://en.wikipedia.org/wiki/Unix_time
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e getResources
INPUT: EntitySet, Mode
OUTPUT: ResourceSet
EXCEPTION: none

DESCRIPTION: Retrieves all the resources containing references to entities from EntitySet. If the set is empty, no
resources are retrieved.

EntitySet — a set of entities

Mode — only mode = “and” is supported in the initial version.

This method can be implemented using the Co-occurrence and Ranking of entities retrieval method. Please refer to
the respective section of this document.

3.2 Annotation Patterns
The purpose of this type of retrieval is to use queries that allow restrictions on annotations as well as intermingling
of free-text terms and annotation specifications.

The initial version of the platform has limited support for the annotation patterns as they are specified in D 2.3.2.[3]
The implementation of the annotation centric retrieval is flexible enough to support annotation patterns if they are
limited to equality relation operators.

Example:

The query for the pattern {ControlledTagAnnot user=="self" timestamp==20091124 } is equivalent to the
annotation-centric query getResources with input [<user, self>, <timestamp, 20091124>].

3.3 Conceptual Queries

These queries are capable of selecting graph patterns in the knowledge base. This is very similar to the expressive
power exposed by the lower level RDF querying performed through SPARQL, but in this case it also exposes an
object-oriented model for query construction with definitions of restrictions over labels and attributes of resources,
as well as properties linking them to other resources.

In this method, the query unit is the ConceptualQuery. It is implemented using the SemanticQuery class. The
implementation of SemanticQuery has a number of differences compared to the specification but the overall
capabilities are larger.

The implementation is specified in the QueryAPI interface, the SemanticQuery, the DocumentQueryResult and
SemanticQueryResult classes in the Javadoc in Appendix A. To set up the QueryAPI part of the library, please
refer to the developer’s guide for Query API in Appendix B.

We will briefly specify here how the various method forms from the specification correspond to the QueryAPI
methods.

e getResources

INPUT: ConceptualQuery

OUTPUT: ResourceSet

EXCEPTION:

InvalidQueryException — if assumptions about the query are not satisfied.

IncompatibleResultException — if the result is not of type Resource

DESCRIPTION: Retrieves all resources specified by the query result variable in the matched sub-graph.
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CORRESPODING QUERY API CALL: QueryAPIl.getDocuments(SemanticQuery)

e getResources

INPUT: ConceptualQuery

OUTPUT: AnnotationSet

EXCEPTION:

InvalidQueryException — if assumptions about the query are not satisfied.

IncompatibleResultException — if the result is not of type Annotation

DESCRIPTION: Retrieves all annotations specified by the query result variable in the matched sub-graph.

CORRESPODING QUERY API CALL: QueryAPIl.getDocuments(SemanticQuery) . Iterate over the ResourceSet,
retrieve their annotations using the retrieval of annotations operations and merge all annotations into a single
annotation set.

3.4 Full-text Search

The full-text search retrieval methods are applicable to information resources with textual representation.

Examples are the syntaxes of Lucene1, MG4J2, and others.

e getResources

INPUT: FTSQuery, QDMatching

OUTPUT: ResourceSet

EXCEPTION:

InvalidQueryException — if the query syntax is messed up

LIMITATION: In the initial version of the implementation, the QDMatching is not supported as described in the
specification. Only pure FTS queries can be executed with this method.

FTSQuery utilizes a simple but very powerful syntax using Boolean operators. The simpliest query possible is a
single term: the answer that you will obtain by such a query is the set of all documents that contain the term or any
other uppercase/lowercase variant thereof. All Boolean operators are supported by specification. The precedence of
operators is as in logic.

e Example Java code for FTS queries:

query = new DocumentQuery () ;
query. setKeywordRestriction ("germany and title:bank and title:engl and" ) ;
Rdf Query queryService = new Rdf QueryProxy(fA<platfo

Documentindex docindex = new SarDocumentindex(queryService);
DocumentQueryResult result =
docindex.getDocumentlds(query);

3.5 Co-occurrence and Ranking of Entities

This retrieval method allows the exploration of associative links and statistically-derivable soft relationships
between annotations or referred entities. If ordered attribute spaces are available for the annotated resources, like
time stamps or annotation actions, the method can also be used in accumulative manner to examine trends of either
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occurrence or co-occurrence. The contexts in which co-occurrence makes sense vary on the size of the resource and
especially the density of annotations in it, as well as the level of diversity of information presented in the same
resource. For this reason the context of co-occurrence is configurable (like an entire document, a chapter, a
paragraph, a sentence for textual documents). For certain needs multiple contexts are supported.

e getResources

INPUT: ResourceQuery

OUTPUT: ResourceList

EXCEPTION: InvalidQueryException - in case of an illegal query

DESCRIPTION: retrieves all resources matching ResourceQuery that contain co-occurrence search criteria
according to ranking mechanism specified in the query.

ResourceQuery object sets the criteria for co-occurrence, as well as a ranking mechanism. It provides the following
methods:

o setCooccurringEntities(Set < Entity > entities) - sets the entities that must co-occur in the search resource.
Their order is irrelevant.

o setKeywords(Set < String > keywords) - sets the keywords that must co-occur in the search resource. Their
order is irrelevant.

e setRankingMechanism(RankingMechanismT ypetype) - sets one of the predefined ranking mechanisms to
be used with the query.

e setContext(Contextcontext) - sets spatial (in document) and temporal constraints for cooccurrence (e.g
from date to date). This parameter is optional since it has a default value in the configuration file.

ResourceList is a list of resources ordered according to the ranking mechanism defined in the query.

Example Java code for annotation-centric queries:

query = new DocumentQuery () ;
query. setKeywordRestriction ("germany and title:bank and title:england"” );
query.setCooccuringEntities(new HashSet<String>(

Ar r ay s . a s htip:Bldsr(ofitotext.com/resource/dbpedia/ltaly 0));
RdfQuery queryService = new Rdf QueryProxy(fA<platform
Documentindex docindex = new SarDocumentindex(queryService);

DocumentQueryResult result =
doclndex.getDocumentlds(query);

3.6 Retrieval of Annotations

The following methods are implemented by specification over the space of annotations.

e getResources
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INPUT: ResourcelD

OUTPUT: AnnotationSet

EXCEPTION: NoSuchResourceException — if the resource with the provided 1D does not exist.
DESCRIPTION: Retrieves all annotations of a resource as a set.

SemanticAnnotationRepository resourceRepository = new
SemanticAnnotationRepositoryProxy(<platform hosthame>);

String resourcel D = ¢&

String gateXML = resourceRepository.load(resourcelD, figatxeml 0) ;
Document resource = GateDocumentUtils.fromXML(gateXML);

AnnotationSet set = resource.getAnnotations();

e getAnnotations
INPUT: UserldSet, Mode
OUTPUT: AnnotationSet
EXCEPTION: none

DESCRIPTION: Retrieves all annotations made by the users in UserldSet. If the set is empty, no annotations are
retrieved.

UserldSet — a set of annotator Ids

Mode — defines how the multiple values in UserldSet are combined. Values can be AND or OR for conjunction and
disjunction of user Ids respectively.

This can be implemented as a combination of the annotation-centric resource search and the above method.

e getAnnotationsAt

INPUT: ResourcelD, startOffset, endOffset

OUTPUT: AnnotationSet

EXCEPTION:

NoSuchResourceException — if the resource with the provided ID does not exist.
InvalidOffsetIntervalException — if the offset specification is invalid.

DESCRIPTION: Retrieves all annotations in a particular offset range of a resource. This method is applicable for
textual documents.

Use the methods of the gate.Document object to retrieve annotations by offset.

e getAnnotationsAt

INPUT: ResourcelD, startTime, endTime, Layer

OUTPUT: AnnotationSet

EXCEPTION:

NoSuchResourceException — if the resource with the provided ID does not exist.
InvalidT imelntervalException — if the time interval specification is invalid.

InvalidLayerException — if there is no layer with the specified number.

Page 18 of (37) © INSEMTIVES consortium 2009 — 2012



Deliverable D 3.3.1 INSEMTIVES

DESCRIPTION: Retrieves all annotations in a particular time offset range of a resource. This method is applicable
for continuous multimedia resources.

Layer specifies on what layer the annotations are located. This parameter is optional.

SemanticAnnotationRepository resourceRepository = new
SemanticAnnotationRepositoryProxy(<platform hostname>);

String resourcel D = ¢
String gateXML =
resourceRepository.load(r-easmboencel D,

Document resource =

GateDocumentUtils.fromXML(gateXML);

Annot ationSet set =

resource.get Annotations(fi<layer nam
set = set.getAnnotations(null,

Collections.singleton(ficreationTi me
for (Annotation ann : set) {
if

ann.get Features().

get (ficreationTi me
ann.getFeatures().get(An

cendTante) on Ti me

do processing ¢é

e Dy

e getAnnotationsAt

INPUT: ResourcelD, Shape, Layer

OUTPUT: AnnotationSet

EXCEPTION:

NoSuchResourceException — if the resource with the provided ID does not exist.
InvalidT imelntervalException — if the time interval specification is invalid.
InvalidLayerException — if there is no layer with the specified number.

DESCRIPTION: retrieves all annotations covered by a particular geometrical shape covering a part of a static
multimedia resource -like an image.

Construct a SPARQL using the following pattern:

SELECT ?mention WHERE {
?mention pkm:occursin ?res .
?mention pkmi:coveredBy <s hape - URI> .
?mention pkmi:partOfLayer <layer -URI>.
1

Example SPARQL query:
INPUT: Shape — Rectangle, Layer - People

SELECT ?mention WHERE {
?mention pkm:occursin ?res .
?mention  pkmi:coveredBy pkmi - shape:Rectangle .
?mention pkmi:partOfLayer pkmi - layer:People .
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4 Retrieval of Entities

4.1 Entity-centric Methods

These retrieval methods again exploit the link between annotations and information resources, but go one step
further and in the case of semantic annotations expose the links to entities in the knowledge base.

e getEntities
INPUT: AnnotationSet
OUTPUT: EntitySet
EXCEPTION: none

DESCRIPTION: Retrieves all entities linked from the provided annotation set. If the annotation set is empty, the
result is an empty EntitySet.

This method can be implemented with the other defined methods. Iterate over the Annotations in the
Annot ationSet and pu tfeatarkihtodS&.ITke URIs refentoenkitees. ii nst 0

e getEntities

INPUT: ResourcelD

OUTPUT: EntitySet

EXCEPTION: NoSuchResourceException — if the resource with the provided 1D does not exist.
DESCRIPTION: Retrieves all entities linked from the provided resource.

This method can be implemented with the other defined methods. Simply use the
getResources(ResourcelD) method from the previous section and apply the algorithm explained above.
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5 Retrieval of User Data

The retrieval of user data has been implemented only in the backend of the Semantic Search and Navigation tools
(Del. 4.4.1)[4]. The complete retrieval API will be available in the final version of the Semantic Search and
Navigation Service.
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Appendix A. JavaDoc

\ Package com.ontotext.kim.client.documentrepository

Interface Summary Page

An index that can understand and evaluate DocumentQuery ies

Documentindex Compared to a DocumentRepositoryAPI , the document index lacks the ability to retrieve stored documents without loss 24
of information (i.e. the Documentindex doesn't necessarily have a loadDocument method).

DocumentRepositoryAPI | Document Repository API that provides indexing, storing and retrieval of documents 31

A document storage facility abstraction
DocumentStore . . 33
This is interface that covers only the storage and retrieval of documents.

FeatureSchema The set of features currently available, along with metadata about their datatypes. 35
Class Summary Page
DocumentQuery 27
Exception Summary Page
DocumentRepositoryException | An exception thrown in case of error in the document repository or CORE. 32
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Interface Documentindex

com.ontotext.kim.client.documentrepository

All Known Subinterfaces:
DocumentRepositoryAPI

public interface Documentindex

An index that can understand and evaluate DocumentQuery ies

Compared to a DocumentRepositoryAPI

optimized for fast searching.

The document index is asynchronous - documents added with addDocument may not appear in search results, before synchronizelndex(true) is called

, the document index lacks the ability to retrieve stored documents without loss of information (i.e. the
Documentindex doesn't necessarily have a loadDocument method). That way the document index can store a subset of the documents data, in structure

Method Summary

Page

void

addDocument (com.ontotext.kim.client.corpora.KIMDocument doc)
Add the document to the index
The document ID of the given document will be updated on success.

24

void

createlndex _ (boolean truncate)
Initializes the index

24

long

getDocumentCount _( DocumentQuery query)
Gets the count of docs that meet all the restrictions given in the DocumentQuery.

25

com.ontotext.kim.client.query.DocumentQueryResult

getDocumentlds  ( DocumentQuery query)

Gets the IDs of documents that meet all the restrictions given in the DocumentQuery.

25

boolean

optimizelndex __(boolean force)
Optimizes the index

Asks the index to optimize its data structures for faster searcher and lower memory
requirements.

25

void

shutdown ()

26

void

syncDocument_(com.ontotext.kim.client.corpora.KIMDocument doc)
Synchronizes a document with its copy in the storage

25

boolean

synchronizelndex (boolean force)
Synchronizes the index

Asks the index to sync the newly added documents with the search results.

25

Method Detail

addDocument

void addDocument (com.ontotext.kim.client.corpora.KIMDocument doc)
throws DocumentRepositoryException

Add the document to the index

The document ID of the given document will be updated on success.

Parameters:

doc - - the KIMDocument to index

Throws:

DocumentRepositoryException

createlndex
void createlndex (boolean truncate)

throws  DocumentRepositoryException

Initializes the index
Parameters:

truncate - whether the index needs to be truncated

Throws:

DocumentRepositoryException
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synchronizelndex

boolean synchronizelndex (boolean  force)
throws DocumentRepositoryException

Synchronizes the index

Asks the index to sync the newly added documents with the search results. Before calling synchronizelndex(true), documents recently added
documents may not be included the search results. Calling synchronizelndex with force = false cause the index to evaluate the need for
synchronization and possibly postpone it.

Returns:

true - if operation was executed; false - if conditional execution was invoked (force == false) and the operation was not
initiated due to conditions;

Throws:
DocumentRepositoryException

optimizelndex

boolean optimizelndex (boolean force)
throws DocumentRepositoryException

Optimizes the index

Asks the index to optimize its data structures for faster searcher and lower memory requirements. Before calling optimizelndex(true), the data
structures may be configured for best indexing speed and not best query speed. Calling optimizelndex with force = false will cause the index to
evaluate the need for optimization and possibly postpone it.

Returns:

true - if operation was executed; false - if conditional execution was invoked (force == false) and the operation was not
initiated due to conditions;

Throws:
DocumentRepositoryException

InformationRetrievalException

syncDocument

void syncDocument (com.ontotext.kim.client.corpora.KIMDocument doc)
throws DocumentRepositoryException

Synchronizes a document with its copy in the storage
Parameters:

doc - new version of the document

Throws:
DocumentRepositoryException

getDocumentlds

com.ontotext.kim.client.query.DocumentQueryResult getDocumentlds ( DocumentQuery query)
throws com.ontotext.kim.client.query.KIMQueryException

Gets the 1Ds of documents that meet all the restrictions given in the DocumentQuery.
The number of IDs is limited by the value of DocumentQuery.getMaxResultLength() , if that value is set to more than 0.
Parameters:

query - index query
Returns:
a list of document ids
Throws:
com.ontotext.kim.client.query.KIMQueryException

getDocumentCount

long getDocumentCount ( DocumentQuery query)
throws com.ontotext.kim.client.query.KIMQueryException

Gets the count of docs that meet all the restrictions given in the DocumentQuery.
In particular, getDocumentCount obeys the DocumentQuery.getMaxResultLength() restriction
Parameters:

query - index query
Returns:
docs count
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Throws:
com.ontotext.kim.client.query.KIMQueryException

shutdown
void shutdown ()
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Class DocumentQuery
com.ontotext.kim.client.documentrepository
java.lang.Object
I— com.ontotext.kim.client.documentrepository.DocumentQuery
All Implemented Interfaces:
Serializable
public class DocumentQuery
extends Object
implements Serializable
Field Summary Page
protected Set<String> cooccurringEntities 28
protected Date dateEnd 28
protected Date | dateStart 28
protected boolean descending 28
com.ontotext.kim.cIiem.query.KeywordExprpmtecwd keywordRestriction 28
protected int maxResultLength 28
protected String sortFeature 28
Constructor Summary Page
DocumentQuery () 28
Method Summary Page
boolean | equals _(Object obyj) 30
Set<sting> | getCooccurringEntities 0
Gets the entities for the cooccurrance restriction. %8
static Date getDateWithoutTime _ (Date fullDate) 29
com.ontotext.kim.client.query.KeywordExpr getKeywordRestriction 0 28
int | getMaxResultLength ()
Gets the length limit. 30
Sting | getSortFeature () 30
Date | getTimelntervalEndDate 0
Gets the end date for the time interval restriction. 2
Date [ getTimelntervalStartDate [¢]
Gets the start date for the time interval restriction. 2
int | hashCode () 30
boolean | jsSortDescending () 30
void | mergeWith ( DocumentQuery rightQuery) 30
void | setCooccurringEntities (Set<String> entities) 28
Defines the set of required cooccurring entities.
void | setKeywordRestriction (com.ontotext.kim.client.query.KeywordExpr keywordRestriction) 29
DocumentQuery | setKeywordRestriction (String keywordRestrictionExpression)
Parses a query string and creates a keywords restriction expression 2
void | setMaxResultLength _ (int length)
Sets the length limit. %
void | setSortFeature (String sortFeature, boolean descending) 30
void | setTimelnterval (Date start, Date end) ”

Sets dates for the time interval restriction.
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void | setTimelntervalEndDate (Date date) ”
Sets the end date for the time interval restriction.
void | setTimelntervalStartDate (Date date) 2
Sets the start date for the time interval restriction.
Sting | toString () 30
Field Detail

cooccurringEntities
protected Set<String> cooccurringEntities

keywordRestriction

protected com.ontotext.kim.client.query.KeywordExpr keywordRestriction

dateStart

protected Date dateStart

dateEnd

protected Date dateEnd

maxResultLength
protected int maxResultLength

sortFeature

protected String sortFeature

descending

protected boolean descending

\Constructor Detail

DocumentQuery

public  DocumentQuery ()

\Method Detail

getCooccurringEntities

public  Set<String> getCooccurringEntities 0
Gets the entities for the cooccurrance restriction.
Returns:

Set of entity URIs

setCooccurringEntities

public  void (Set<String>
Defines the set of required cooccurring entities.
Parameters:

setCooccurringEntities entities)

entites - Set of entity URIs as strings

getKeywordRestriction

public  com.ontotext.kim.client.query.KeywordExpr getKeywordRestriction
Returns:

'keyword' restriction as an expression
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setKeywordRestriction

public  void setKeywordRestriction (com.ontotext.kim.clien t.query.KeywordExpr keywordRestriction)
Parameters:
keywordRestriction - the keywordRestriction to set

setKeywordRestriction

public  DocumentQuery setKeywordRestriction (String keywordRestrictionExpression)
throws com.ontotext.kim.client.query.KIMQueryException

Parses a query string and creates a keywords restriction expression
Parameters:

keywordRestrictionExpression - - a query string with specific syntax. If the string is empty or null, the restriction will be removed.
Throws:

com.ontotext.kim.client.query.KIMQueryException

setTimelnterval

public  void setTimelnterval (Date start,
Date end)
Sets dates for the time interval restriction.
Parameters:

start - start Date only the date component is recognized, the time is changed to 00:00 AM
end - end Date only the date component is recognized, the time is changed to 00:00 AM

setTimelntervalStartDate

public  void setTimelntervalStartDate (Date date)
Sets the start date for the time interval restriction.
Parameters:

date - start Date only the date component is recognized, the time is changed to 00:00 AM

setTimelntervalEndDate

public  void setTimelntervalEndDate (Date date)
Sets the end date for the time interval restriction.
Parameters:

date - end Date only the date component is recognized, the time is changed to 00:00 AM

getDateWithoutTime
public  static Date getDateWithoutTime  (Date fullDate)

getTimelntervalStartDate
public Date getTimelntervalStartDate 0
Gets the start date for the time interval restriction.
Returns:
start Date

getTimelntervalEndDate
public  Date getTimelntervalEndDate 0
Gets the end date for the time interval restriction.
Returns:
end Date
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setMaxResultLength
public void setMaxResultLength  (int  length)
Sets the length limit.
Parameters:
length - number of rows to return in result, -1 stands for no limit

getMaxResultLength
public int getMaxResultLength ()
Gets the length limit.
Returns:
number of rows to return in result, -1 stands for no limit

setSortFeature

public  void setSortFeature  (String sortFeature,
boolean descending)

getSortFeature
public ~ String  getSortFeature ()

isSortDescending
public  boolean isSortDescending ()

mergeWith
public  void mergeWith ( DocumentQuery rightQuery)

toString
public  String toString ()
Overrides:
toString  in class Object

hashCode
public int hashCode ()
Overrides:
hashCode in class Object
equals
public  boolean equals (Object obj)
Overrides:

equals in class Object
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Interface DocumentRepositoryAPI

com.ontotext.kim.client.documentrepository

All Superinterfaces:
Documentindex, DocumentStore

public interface
extends

DocumentRepositoryAPI

DocumentStore , Documentindex

Document Repository API that provides indexing, storing and retrieval of documents

Methods inherited from interface com.ontotext.kim.client.documentrepository.DocumentStore

addDocument , deleteDocument , getDocumentFeatures , getFeatureSchema , load Document, shutdown

Methods inherited from interface com.ontotext.kim.client.documentrepository. Documentindex

addDocument , createlndex , getDocumentCount , getDocumentlds , optimizelndex , shutdown , syncDocument , synchronizelndex
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Class DocumentRepositoryException

com.ontotext.kim.client.documentrepository

java.lang.Object
I— java.lang.Throwable
I— java.lang.Exception
I— com.ontotext.kim.client. KIMException

l— com.ontotext.kim.client.documentrepository.DocumentRepositoryException

All Implemented Interfaces:
Serializable

public class DocumentRepositoryException
extends com.ontotext.kim.client. KIMException
An exception thrown in case of error in the document repository or CORE.

the usual cause for such errors are database connectivity issues or input data which doesn't conform to the schema of the document repository.

Constructor Summary Page
DocumentRepositoryException 0 32
DocumentRepositoryException (String x) 32
DocumentRepositoryException (String x, Throwable ex) 32
DocumentRepositoryException (Throwable ex) 32

Constructor Detail

DocumentRepositoryException
public  DocumentRepositoryException 0

DocumentRepositoryException
public  DocumentRepositoryException (String X)

DocumentRepositoryException
public  DocumentRepositoryException (Throwable  ex)

DocumentRepositoryException

public  DocumentRepositoryException (String X,
Throwable ex)
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Interface DocumentStore

com.ontotext.kim.client.documentrepository

All Known Subinterfaces:
DocumentRepositoryAPI

public interface DocumentStore
A document storage facility abstraction

This is interface that covers only the storage and retrieval of documents. Implementations are required to support loading documents only through their IDs.

Method Summary Page
void | addDocument (com.ontotext.kim.client.corpora.KIMDocument doc)
Add the document to the index 33
The document ID of the given document will be updated on success.
void | deleteDocument _(long id)
Delete document from index/data store 34
This method will ignore the request if no document is found with that ID.
Map | getDocumentFeatures _ (long id)
returns the map, containing features of KIM document »
Set<Sting> | getFeatureSchema ()
returns the active set of features supported by current repository 4
com.ontotext.kim.client.corpora.KIMDocument loadDocument (long id)
Loads the complete document, identified by the parameter. 8
void | shutdown ()
shuts down the service. 34

Method Detail

addDocument

void addDocument (com.ontotext.kim.client.corpora.KIMDocument doc)
throws DocumentRepositoryException

Add the document to the index
The document ID of the given document will be updated on success.

Parameters:
doc - - the KIMDocument to index

Throws:
DocumentRepositoryException
loadDocument
com.ontotext.kim.client.corpora.KIMDocument loadDocument (long id)
throws com.ontotext.kim.client.query.KIl MQueryException
Loads the complete document, identified by the parameter.
Returns:
the complete document data, may be null if no document with that ID was found
Throws:
com.ontotext.kim.client.query. KIMQueryException - in case of repository error during retrieval
getDocumentFeatures

Map getDocumentFeatures (long id)
returns the map, containing features of KIM document
Returns:
Map of KIM Document features
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deleteDocument

void deleteDocument (long id)
throw s DocumentRepositoryException

Delete document from index/data store

This method will ignore the request if no document is found with that ID. No exception will be thrown in that case. The full-text search indexes will
not be updated after delete. See for more information.

Parameters:
id - 1d of the doucument for deleting

Throws:
DocumentRepositoryException - if the document is found, but there is an internal error while deleting

getFeatureSchema
Set<String> getFeatureSchema ()
returns the active set of features supported by current repository
Returns:
active set of KIM Document Features

shutdown
void shutdown ()
shuts down the service.

The implementation must be re-entrant - it needs to allow multiple shutdowns with error. It's recommended that a warning is logged in case of
multiple shutdowns.

No exception must be thrown in case of an error during shutdown.
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Interface QueryAPI

com.ontotext.kim.client.query

public interface QueryAPI
Defines an interface with various methods for executing entity and document queries.

Method Summary Page
com.ontotext.kim.client.query.SemanticQueryResult getDocumentlds _(com.ontotext.kim.client.query.SemanticQuery query)
Gets the Documents referring to the entities specified by the semantic query. %
com.ontotext.kim.client.query.SemanticQueryResult getEntities (com.ontotext.kim.client.query.SemanticQuery query)
Gets the entities specified by the semantic query %
Method Detail
getEntities
com.ontotext.kim.client.query.SemanticQueryResult getEntities (com.ontotext.kim.client.query.SemanticQuery query)
throws com.ontotext.kim.client.query.KIMQueryException
Gets the entities specified by the semantic query
Parameters:
query - semantic query
Returns:
iterator over the entities specified by the semantic query
Throws:
com.ontotext.kim.client.query.KIMQueryException
RemoteException
getDocumentlds
com.ontotext.kim.client.query.SemanticQueryResult getDocumentlds  (com.ontotext.kim.client.query.SemanticQuery query

) throws com.ontotext.kim.client.query.KIMQueryException
Gets the Documents referring to the entities specified by the semantic query.
Parameters:
query - semantic query
Returns:
an iterator over the referring documents
Throws:
com.ontotext.kim.client.query.KIMQueryException
RemoteException
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Appendix B. QueryAPIi Dev el operBExcerptGui de

1. Constructing Semantic Queries

To construct a valid semantic query, after creating the query, you have to add at least one variable along with
its class. As shown below, class names are relevant to the PROTON namespace used.

/I construct semantic query 1

seql. addRequestedVar ("ORG");
seql. addRequestedVar ("PERS");
seql. addRequestedVvar ("POS");
seql.
seql.
seql.

setClass
setClass

/I construct semantic query 2
SemanticQuery seq2 =
seg2. addRequestedVar ("ORG");
seg2. addReque stedVar ("LOC");

seq2. setClass

setClass ("ORG", WKBConstants.
("PERS", WKBCons tants.
("POS", WKBConstants.

new SemanticQuery () ;

seg2. setClass ("ORG", WKBConstants.
("LOC", WKBConstants.

SemanticQuery seql = new SemanticQuery () ;
/I add variable ORG of class Organization
/I add variable PERS of class Person
/[ add variable POS of class Position
CLASS_ORGANIZATION;
CLASS_PERSON
CLASS_JOB_POSITION ;

/l add variable ORG of class Organization
// add variable LOC of class Location
CLASS_ORGANIZATION;
CLASS_LOCATION;

2. Adding Name and Pattern Restrictions

To add a name restriction you have to specify a triple (variable - comparison style - value). For more details,
please see JavaDoc about comparison styles.

To add a pattern restriction you have to

specify a triple (variablel - relation - variable2). For more details on

the specifics of these relations, please explore KIM Ontology.

/I add name a
CompareStyleConstants.
restrict
/I position
/l'to
/I contain
/I 'manager’
seql. addNameRestriction  ("PERS",
CompareStyleConstants.
restrict
1
I 'to
/I start
Il with
/I 'John'
seql. addPatternRestriction
"POS");
seql. addPatternRestriction

person

/I position
Il ro be

/I within

/I "ORG"
Il variable

seq2. addNameRestriction ("Loc",

CompareStyleConstants.
restrict

/I location

/'to

/I contain

/I 'japan’

seg2. addPatternRestriction
"LOC");

nd pattern restrictions for

("PERS", WKBConstants.

/I restrict person to has position in "POS" variable
("POS",

WKBConstants. PROPERTY_WITHIN_ORGANIZATION "ORG") ;

/I add name and pattern restrictions for seq2

("ORG", WKBConstants.
/I restrict organization to be locat

seql. addNameRestriction
COMPARE_STYLE_CONTAINS'manager" ) ;

("POS",
I

COMPARE_STYLE_STARTS_WITH'John" ); //

PROPERTY_HAS_POSITION

/] restrict

COMPARE_STYLE_CONTAINS'japan" ); //

PROPERTY_LOCATED_IN
ed in "LOC" variable
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3. Executing Queries and Processing Results

Depending on what you want to achieve, there are three different ways of executing the semantic query and
processing the results. You can find out more about how to search and process search results in the scenarios

which follow (Searching for Entities and Searching for Documents).

/I execute the query and process entity results

seql. setReturnLabels  (true ); // setto true if you want
/I entities to be returned with labels

SemanticQueryResult resEnti ties = apiQuery. getEntities (seql);
System . out . printin  ("[ Entity Result (begin) ]" ;
for ( SemanticQueryResultRow row : resEntities ) {
System . out . println =~ (( " - ----mmmemmmeemmeemmeeeee- "),
for (int i= 1; i < row. size (); i+= 2) {
System . out . printn ~ (( " - " +row. get (i)) ;
}
}
System . out . println (( " "),
System . out . printin  (( "[ Entity Result (end) ]" );

/I execute the query and process document results

seq2. setReturnLabels (false ); // mustbe set to false for document search
/I using index api
SemanticQueryResult sgr = apiQuery. getDocumentlds (seql);
DocumentQueryResult dgr = sqr. getReferringDocuments 0 ;
System . out . printin  (( "[ Docs Result by DocumentRepositoryAPI (begin) ]
for (int i= 0; i < dqr. size (); i++) {

long doclID=dgr. get (i).getDocumentld () ;

try {
KIMDocument kdoc = apiDR. loadDocument (docID ) ;

} catch (Exception ex) {
System . out . printin  (( " - Can NOT load a doc with docld="
ey -
continue ;
} }
System . out . printin  (( "[ Docs Result by IndexAPI (end) ]" );

/I using query api
System . out . printin  (( "[ Docs Result by QueryAP | (begin) 1" )
for ( DocumentQueryResultRow row :
apiQuery. getDocuments (seq2) . getReferringDocuments 0 {
System . out . printin - (( " - " +
apiDR. getDocumentFeatures  (row. getDocumentld ()) . get ("TITLE" )) ;

}
System . out . printin  (( "[ Docs Result by QueryAPI (end) ]" );

System. out . printn  (( " - " +kdoc. getFeatures () .get ("TITLE" )) ;

+ docID +
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