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Overview

Versatile 1.0 APl Reference.

Please visit us at http://dsrg.mff.cuni.cz/~gergic/versatilel.
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Package

cz.cuni.ver satile.api
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cz.cuni.versatile.api.ControlledV ocabulary

cz.cuni.versatile.api
| nterface ControlledVocabulary

All Superinterfaces:
Property

All Subinterfaces:
Taxonomy, TreeTaxonomy

public interface ControlledVocabulary
extends Property

A controlled vocabulary property. Allows to enumerate all property values.
See Also:
Vocabulary, Taxonomy, Thesaurus, Ontology and a Meta-Model

Method Summary

Set get Val ueSet ()

A set of all values a given property can have.

Iterator iterator()

An iterator over the value set.

Methodsinherited from interfacecz. cuni . versatil e. api . Property

get Local Nane, get Nanespace, get Separator, getType, get Uni queNane

M ethods

getValueSet
public Set getVal ueSet ()

A set of all values agiven property can have.

Returns:
aSet of all values.

iterator

public Iterator iterator()

An iterator over the value set.

Returns:
It erat or over the value set.
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cz.cuni.versatile.api.DeliveryContext

cz.cuni.versatile.api
| nter face Deliver yContext

All Superinterfaces:
PropertyRegistry

public interface Deliver yContext
extends PropertyRegistry

Del i ver yCont ext serves as the developer's "window to the outer-world". All the parameters needed to make the versioning
decisionsin the application scope of agiven module or a component should be registered in its Del i ver yCont ext . During
application runtime, the Del i ver yCont ext isused to acquire property values needed during instantiation of queries out of the
pre-defined query templates. With a properly configured Del i ver yCont ext the developer does not need to care about retrieving
property values and/or fall-back (default-value) policies as all this should be already built-in in the Del i ver yCont ext .

Remarks: The main purpose of using derived (mapped) propertiesin the Del i ver yCont ext isto transform raw (typically
domain-specific -- e.g. UAProf) meta-data into pre-processed application-specific properties which better correspond to the
inherent logic of the application. The transformations in such a case are typically value adding (information adding): e.g.
canonicalization, hierarchical classification. Alternatively, the usage of the property mappings can be as simple as property
renaming (aliasing) due to the need to use multiple overlapping vocabul aries (namespaces).

Method Summary

oj ect get Val ue( Property prop)
Returns the current value of the specified Pr operty.

oj ect get Val ue(String uni queNane)
Returns the current value of the specified property.

Val uePr ovi der get Val uePr ovi der (Property prop)
Returnsthe Val uePr ovi der for the specified Property.

bool ean | hasVal ue(Property prop)

Checks whether the specified Pr oper t y has valuein the current state of the delivery
context.

bool ean | hasVal ue(String uni queNane)

Checks whether the property of the specified uni queName has value in the current state of
the delivery context.

void | registerProperty(Property prop, Val ueProvider vp)
Registers aleaf property and its associated value provider.

Methodsinherited from interfacecz. cuni . versati |l e. api . Propert yRegi stry

get Properties, getProperty, getPropertyMapping, hasProperty, hasProperty,
i sMappedProperty, registerProperty, unregisterProperty

M ethods

register Property

public void registerProperty(Property prop,
Val ueProvi der vp)
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cz.cuni.versatile.api.DeliveryContext

(continued from last page)

Registers aleaf property and its associated value provider. If the Pr oper t y has already been registered, it redefines the
Property

For registering a derived (mapped) property to the Del i ver yCont ext use
PropertyRegi stry. registerProperty(Property, PropertyMapping);theproperty being registered must bein
the range set of the Pr oper t yMappi ng and consequently, all the properties of the mapping's domain set must be already
registered in the delivery context.

Parameters:
prop - aProperty toregister
vp - Val uePr ovi der fortheProperty

See Also:
PropertyRegi stry.regi sterProperty(Property, PropertyMapping)

getValueProvider

publ i c Val ueProvi der getVal ueProvi der (Property prop)
t hr ows Unr egi st er edPr oper t yExcepti on;,
PropertyKi ndeException

Returnsthe Val uePr ovi der for the specified Property.

Parameters:
prop - aProperty instance

Returns:
Val ueProvi der for the specified Property

Throws:
Unr egi st er edPr oper t yExcept i on - in case the property is not registered
Pr oper t yKi ndExcept i on - in case thereisno Val uePr ovi der registered for the given Property

hasValue

publi c bool ean hasVal ue(Property prop)
throws Unregi st eredPropertyException

Checks whether the specified Pr oper t y has value in the current state of the delivery context.

Parameters:
prop - aProperty instance

Returns:
t r ue if the property can be evaluated, f al se if the property value is undefined

Throws:
Unr egi st er edPr oper t yExcept i on - in case the specified Pr oper t y in not registered

See Also:
Val uePr ovi der . hasVal ue()

hasValue

publi ¢ bool ean hasVal ue(String uni queNane)
throws Unregi st eredPropertyException

Checks whether the property of the specified uni queName has value in the current state of the delivery context.

Parameters:
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cz.cuni.versatile.api.DeliveryContext

(continued from last page)

uni queName - aunique identifier of the property

Returns:
t rue if the property can be evaluated, f al se if the property value is undefined

Throws:
Unr egi st er edPr oper t yExcept i on - in case the specified Pr oper t y in not registered

See Also:
Val uePr ovi der . hasVal ue()

getValue

public Object getVal ue(Property prop)
t hrows Unregi st eredPropertyExcepti on,
Undef 1 nedPr oper t yval UeExcepti on

Returns the current value of the specified Pr oper t y. In case of aleaf property it directly invokesitsVal uePr ovi der . In
case of aderived property it builds a dependency tree based on its potentially nested) property mappings and proceeds with

arecursive bottom-up evaluation starting with the leaf properties.

Parameters:
prop - aProperty instance

Returns:
the current value of the specified Pr operty

Throws:
Unr egi st er edPr oper t yExcept i on - in case the specified Pr oper t y in not registered

Undef i nedPr opert yVal ueExcept i on - in case the property value is undefined

getValue

public Object getValue(String uni queNane)
t hrows Unregi st eredPropertyExcepti on,
Undef 1 nedPr opert yval UEEXCepti on

Returns the current value of the specified property. In case of aleaf property it directly invokesitsval uePr ovi der . In
case of aderived property it builds a dependency tree based on its potentially nested) property mappings and proceeds with

arecursive bottom-up evaluation starting with the leaf properties.

Parameters:
uni queNane - aunique identifier of the property

Returns:
the current value of the specified property

Throws:
Unr egi st er edPr oper t yExcept i on - in case the property of the specified uni queName in not registered

Undef i nedPr opert yVal ueExcept i on - in case the property value is undefined
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cz.cuni.versatile.api.Equivalence

cz.cuni.ver satile.api
| nter face Equivalence

All Superinterfaces:
Relational Property, Property

public interface Equivalence
extends Rel ational Property

Equi val ence isamarker interface to denote a commonly used specialization of Rel at i onal Property.

It does not introduce any new methods, however, it imposes restrictions on several methods of its parent Rel at i onal Property
interface. The following rules must hold for any Equi val ence implementation to be avalid implementation:

* isRefl exive() = true
e isSymmetric() = true
eisTransitive() = true
e cont ai ns(Chj ect dom Object rng) must be consistent with the above.
See Also:
Rel at i onal Property, Equivalence relation (Wikipedia)

Methodsinherited from interfacecz. cuni . versati |l e. api . Rel ati onal Property

contains, isAntisynmmetric, isAsynetric, islrreflexive, isReflexive, isSymetric,
isTransitive

Methodsinherited from interfacecz. cuni . versatil e. api . Property

get Local Name, get Nanespace, get Separator, getType, get Uni queName
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cz.cuni.versatile.api.OrderProperty

cz.cuni.versatile.api
| nterface Order Property

All Superinterfaces:
Relational Property, Property

All Subinterfaces:
Taxonomy, TreeTaxonomy

public interface Order Property
extends Rel ational Property

O der Proper t y isan interface to denote a commonly used specialization of Rel at i onal Property.

It encompasses all the various types of order: partial order, total order (linear order), strict order It imposes restrictions on several
methods of its parent Rel at i onal Property interface. The following rules must hold for any Or der Pr oper t y implementation

to be avalid implementation:

e (isStrictOder() = false) -> (isReflexive() = true)

* isAntisymetric() = true

eisTransitive() = true

e cont ai ns(Chj ect dom Object rng) must be consistent with the above.

* @author Jaroslav Gergic

Method Summary

bool ean | conparabl e(Cbj ect entryA, Object entryB)
Checks whether two values are comparable given aparticular Or der Pr operty.

Conpar at or conpar at or ()
Returns a comparator suitable for Java Collections utility classes.

boolean | isPartial Order()
Checks whether a particular Or der Pr oper t y defines a partial order.

boolean | isStrictOrder()
Checks whether a particular Or der Pr oper t y defines astrict order.

bool ean | isTotal Order()
Checks whether a particular Or der Pr oper t y defines atotal order.

Methodsinherited from interfacecz. cuni . versati |l e. api . Rel ati onal Property

contains, isAntisymetric, isAsynetric, islrreflexive, isReflexive, isSymetric,
isTransitive

Methodsinherited from interfacecz. cuni . versatil e. api . Property

get Local Nane, get Nanespace, get Separator, getType, get Uni queNane

M ethods
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cz.cuni.versatile.api.OrderProperty

(continued from last page)

compar ator
publ i ¢ Conparat or conparator()

Returns a comparator suitable for Java Collections utility classes.

Remarks. Please note, that unlessi sTot al Order () = true, weconsider an order to be apartial order and therefore the
comparator instance returned by this method may not be suitable for usage by Java Collections framework, asit always
assumes total (linear) order. If two values are not comparable (due to partial order) the Conpar at or . conpar e() method
should return 0 (zero).

Returns:
acomparator instance

See Also:
java.util.Coll ections

conpar abl e( Cbj ect, Obj ect)

compar able

publ i c bool ean conparabl e( Obj ect entryA,
bj ect entryB)

Checks whether two values are comparable given a particular Or der Property.
Remarks: Please notethat if i sTot al Order () = true thismethod must alwaysreturnt r ue

Parameters:
ent r yA - aproperty value to compare
ent r yB - aproperty value to compare

Returns:
true if contains(entryA entryB) or contains(entryB, entryA)

isTotalOrder
publ i c bool ean isTotal Order()

Checks whether a particular Or der Pr oper t y defines atotal order.

Returns:
true if for all x,y: conparable(x, y) = true

isPartialOrder

public bool ean isPartial O der()
Checks whether a particular Or der Pr opert y defines apartial order.

Returns:
not isTotal Order() (i.e. anoppositeto total order)

isStrictOrder
public boolean isStrictOder()

Checks whether a particular Or der Pr opert y defines astrict order.

Returns:
not isReflexive() (i.e. true forirreflexive relations)
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cz.cuni.versatile.api.PreferenceBag

cz.cuni.versatile.api
| nter face PreferenceBag

All Known Implementing Classes:
PreferenceBaglmpl

public interface Prefer enceBag
extends Set

A marker interface to denote an unordered set of values. The reason we are not directly usingj ava. uti | . Set isthat we want to
distinguish properties whose values are sets (type Set ), which need to be treated as individuals (i.e. comparing entire sets for
equality, etc.) versus the cases when a property of another type (e.g. St r i ng) happens to have multiple values.

In general, aVal uePr ovi der for any Property, regardless of itstype, can return Pr ef er enceBag, a collection of multiple
values, instead of a single value of the given type. The semantics of a property value being aPr ef er enceBag is equivaent to
logical OR operator, or even more precisely to the I N construct of SQL:

SELECT * FROM Tabl e WHERE Attribute IN (...)

Remarks: Pr ef er enceBag corresponds to the RDF:Bag construct. It is used to let the client to enumerate all acceptable options
without stating their relative preference.

Methodsinherited from interfacej ava. uti |l . Set

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renmoveAll, retainAll, size, toArray, toArray

Methodsinherited from interfacej ava. util . Col | ecti on

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renmoveAll, retainAll, size, toArray, toArray
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cz.cuni.versatile.api.PreferenceChain

cz.cuni.versatile.api
| nterface PreferenceChain

All Known Implementing Classes:
PreferenceChainlmpl

public interface PreferenceChain
extends List

A marker interface to denote an ordered list of values. The reason we are not directly usingj ava. uti | . Li st isthat we want to
distinguish properties whose values are lists (type Li st ), which need to be treated asindividuals (i.e. comparing entire lists for
equality, etc.) versus the cases when a property of another type (e.g. St ri ng) happens to have multiple values in descending order
of significance.

In general, aVal uePr ovi der for any Property, regardless of itstype, can return Pr ef er enceChai n asacollection of multiple
valuesinstead of asingle value of agiven type. The semantics of a property value being a Pr ef er enceChai n isequivaent to

if, (else if)[1..(n-1)] sequence, i.e, thevaluesshould betried one after another in the order of the Pr ef er enceChai n
until amatch is found.

Remarks: Pr ef er enceChai n corresponds to the RDF: Sequence construct. It is used to let the client to enumerate all acceptable
options and a so to express its preferences regarding the listed options.

Methodsinherited from interfacej ava. util . Li st

add, add, addAll, addAll, clear, contains, containsAll, equals, get, hashCode,
i ndexOf, isEnpty, iterator, lastlndexOf, listlterator, listlterator, renove, renove,
removeAl |, retainAll, set, size, subList, toArray, toArray

Methodsinherited from interfacej ava. util . Col | ecti on

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
remove, renmoveAll, retainAl, size, toArray, toArray
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cz.cuni.versatile.api.Property

cz.cuni.versatile.api

| nter face Property
All Subinterfaces:

ControlledVocabulary, Taxonomy, TreeTaxonomy, RelationalProperty, Equivalence, OrderProperty,
Taxonomy, Treelaxonomy

public interface Property
extends

A meta-data property interface. This interface defines the essential attributes common to all Versatile properties. Custom properties
can be introduced:

« statically by implementing this interface or one of its sub-typed interfaces defined inthecz. cuni . versatil e. api package
« dynamically by using generic implementations of thisinterface and its sub-types defined inthecz. cuni . versati | e. api
package

Method Summary

String | getlLocal Nane()
A local property name within a particular namespace.

String | get Nanespace()
A property namespace.

String | get Separator()
Namespace separator.

Cl ass | getType()
A typewhich is used to represent values of the property.

String | getUni queNane()
A fully qualified property name.

M ethods

getNamespace
public String getNanmespace()

A property namespace. The namespace can be an arbitrary string, however, it is highly recommended to follow one of the
established naming schemas like XML Namespaces (URLS) or Java package names.

Returns:
property namespace

See Also:
Namespacesin XML
Package Names (Java L anguage Specification)

getL ocalName
public String getLocal Nane()
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cz.cuni.versatile.api.Property

(continued from last page)
A local property name within a particular namespace.

Returns:
locally unique property name

getUniqueName
public String getUni queNane()
A fully qualified property name. Equivalent to invoking: get Nanmespace() + get Separator() + getLocal Name()

Returns:
fully qualified property name.

getSepar ator
public String get Separator()

Namespace separator. A string used to separate namespace and local name when generating fully qualified name. For
example'. ' (dot) in case of following Java naming conventions, '#' in case of following XML naming conventions:

e com myconpany. nypackage. M/Proper ty (Note: the last dot is considered as the separator, the former ones are a
part of the namespace)

* http://ww. nyconpany. comf nypackage/ #MyPr operty

Returns:
separator between the namespace and the locale name.

getType
public C ass get Type()
A typewhich is used to represent values of the property. All actual property values must be instances of that type. Can be

one of the built-in Javatypeslikej ava. | ang. Stri ng, j ava. | ang. | nt eger, j ava. | ang. Bool ean or can be any other
custom type, e.g.j avax. ccpp. uapr of . Di mensi onAttri bute.

Returns:
class object representing the type of the property.
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cz.cuni.versatile.api.PropertyKindException

cz.cuni.versatile.api
Class PropertyKindException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on

+-cz.cuni.versatile.api . Regi stryExcepti on

I+-cz. cuni .versatil e. api.PropertyKi ndException

All Implemented I nterfaces:
Seridizable

public class PropertyKindException
extends RegistryException

Thrown when trying to obtain a Pr oper t yMappi ng for aleaf property or wise versa, when trying to retrieve aVal uePr ovi der
for aderived property.

Constructor Summary

public | PropertyKi ndException()

public PropertyKi ndException(String nessage)

public Propert yKi ndExcepti on( Thr owabl e cause)

public PropertyKi ndException(String nessage, Throwabl e cause)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Constructors

PropertyKindException
public PropertyKi ndException()
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cz.cuni.versatile.api.PropertyKindException

(continued from last page)

PropertyKindException
public PropertyKi ndException(String nessage)

PropertyKindException

public PropertyKi ndExcepti on(Thr owabl e cause)

PropertyKindException

public PropertyKi ndException(String nessage,
Thr owabl e cause)
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cz.cuni.versatile.api.PropertyM appingException

cz.cuni.versatile.api _
Class PropertyM appingException
j ava. |l ang. Obj ect
+-j ava. | ang. Throwabl e
+-j ava. | ang. Excepti on

+-cz.cuni.versatile.api . Regi stryExcepti on

I+- cz.cuni.versatil e. api.PropertyMappi ngExcepti on

All Implemented I nterfaces:
Seridizable

public class PropertyM appingException
extends RegistryException

Thrown when

« the direction (domain versus range) of the Pr oper t yMappi ng being registered is incorrect with the respect to underlying
Propert yRegi st ry semantics.

« the Pr oper t yMappi ng does not have the Pr oper t y being registered neither in its domain nor range

« the dependencies of the given Pr oper t yMappi ng can not satisfied by the already registered properties of the underlying
PropertyRegi stry

Constructor Summary

public Pr opert yMappi ngExcepti on()

public Propert yMappi ngException(String nessage)

public | PropertyMappi ngExcepti on( Thr owabl e cause)

public Propert yMappi ngException(String nessage, Throwabl e cause)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlLocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

PropertyM appingException
public PropertyMappi ngException()

Page 17 of 116



cz.cuni.versatile.api.PropertyM appingException

(continued from last page)

PropertyM appingException
public PropertyMappi ngException(String nmessage)

Parameters:
nmessage

PropertyM appingException
public PropertyMappi ngExcepti on(Thr owabl e cause)

Parameters:
cause

PropertyM appingException

public PropertyMappi ngException(String nessage,
Thr owabl e cause)

Parameters:
nmessage
cause
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cz.cuni.versatile.api.PropertyOperator

cz.cuni.versatile.api

I nter face PropertyOper ator

All Known Implementing Classes:
PropertyOperators

public interface PropertyOperator

extends

Pr oper t yOper at or interface represents arelational or afunctional operator used in Pr oper t yPr edi cat e to express meta-data
constraints and preferences.

See Also:

PropertyPredi cate

Method Summary

i nt get 1 d()
The unique ID of the property operator.
String | getNane()

A human-readable property operator name - just for logging and debugging.

bool ean | isAssertive()
Flag whether the operator is assertive or whether it allows for an approximate matching (fall
-back, constraint relaxing)

bool ean | isExtrinsic()
Flag whether the operator is extrinsic Extrinsic operators rely on the relations externally
provided by the properties (e.g.

boolean | islntrinsic()

Flag whether the operator isintrinsic.

M ethods

getld

public int getld()

The unique ID of the property operator. Used for manipulating the property predicates programmeatically (to support

swi t ch/ case statement).

Returns.

the unique 1D of the property operator

getName

public String getNane()

A human-readable property operator name - just for logging and debugging.

Returns:

a human-readabl e property operator name.
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cz.cuni.versatile.api.PropertyOperator

isintrinsic
public boolean islntrinsic()

Flag whether the operator isintrinsic. Intrinsic operators use methods of the actual property values for comparison, so they
rely on the existing methods of Java objects (e.g. Qbj ect . equal s() or Conpar abl e. conpar eTo())

Remarks: An operator is either intrinsic or extrinsic, never both.

Returns:
t r ue isthe property operator isintrinsic

ISExtrinsic
publ i c bool ean isExtrinsic()

Flag whether the operator is extrinsic Extrinsic operators rely on the relations externally provided by the properties (e.g.
Or der Property, Equi val ence)

Remarks. An operator is either intrinsic or extrinsic, never both.

Returns:
t r ue isthe property operator is extrinsic

ISAssertive
publ i c bool ean isAssertive()

Flag whether the operator is assertive or whether it allows for an approximate matching (fall-back, constraint relaxing)

Returns:
t r ue if the operator does not allow for any constraint relaxing
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cz.cuni.versatile.api.PropertyPredicate

cz.cuni.versatile.api

| nter face PropertyPredicate

public interface PropertyPredicate

extends

Pr oper t yPr edi cat e represents a single meta-data constraint or a preference. An ordered list of property predicates together with
additional settings formsa Quer yTenpl at e. A Quer yTenpl at e can instantiate a particular multi-variant resource Query.

See Also:
QueryTenpl at e, Query

Method Summary

oj ect

get Argunent s()

Additional arguments (besides the Pr oper t y and the property value) required to evaluate
the predicate.

Pr opert yOper at or

get Operator ()

A Propert yQper at or this predicate appliesto its associated Pr opert y

Property | getProperty()
A Property this predicate applies to.
oj ect get PropertyVal ue()
Returns the actual Pr operty value.
voi d | setPropertyVal ue(Obj ect val ue)

Setsthe actual Pr operty value.
Methods
getProperty

public Property getProperty()

A Property this predicate appliesto.

Returns:

aProperty thispredicate appliesto

getOper ator

public PropertyQOperator getQperator()

A PropertyQper at or this predicate appliesto its associated Pr oper ty

Returns:

aPropertyQOper at or used by this predicate

See Also:

PropertyQperators
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cz.cuni.versatile.api.PropertyPredicate

(continued from last page)

getArguments
public Object getArgunments()
Additional arguments (besides the Pr oper t y and the property value) required to evaluate the predicate.

Returns:
an operator-specific data structure capturing the additional operator arguments, can be nul |

See Also:
PropertyQOperators

getPropertyValue

public Object getPropertyVal ue()
Returns the actual Pr opert y value. The valueis determined at the time of Quer y instantiation which meansthat if this

method isinvoked on aPr oper t yPr edi cat e while being a part of aQuer yTenpl at e, the method most likely returns
nul | .

Returns:
the actual Pr oper t y value at the time of Quer y instantiation.

setPropertyValue

public void setPropertyVal ue(ject val ue)

Setsthe actual Pr oper t y value. This method isinvoked during Quer y creation process when the actual property values
are being substituted from the Del i ver yCont ext .

Parameters:
val ue - the actual Pr operty value

See Also:
QueryTenpl at e. newQuery( String)
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cz.cuni.versatile.api.PropertyRegistry

cz.cuni.versatile.api
| nter face PropertyRegistry

All Subinterfaces:
DeliveryContext, ResourceProvider

public interface PropertyRegistry
extends

A common super-type for all interfaces which need to keep track of properties and their dependencies via property mappings.

Method Summary

Set get Properties()
Returns aread-only view of the currently registered properties.

Property | getProperty(String uni queNane)
ReturnsaPr oper t y corresponding to the given uni queNane

PropertyMappi ng | get PropertyMappi ng(Property prop)
Returnsthe Pr oper t yMappi ng for the given Pr operty.

bool ean | hasProperty(Property prop)
Check whether the given Pr oper t y is already registered to thisregistry.

bool ean | hasProperty(String uni queNane)
Check whether a property with the given uni queNane is already registered to thisregistry.

bool ean | i sMappedProperty(Property prop)

Checks, whether the given Pr opert y isaleaf or aproperty derived using a
Pr opert yMappi ng.

void | registerProperty(Property prop, PropertyMapping pn)
Registers a derived property and its value-providing Pr oper t yMappi ng.

void | unregisterProperty(Property prop)
Unregisters the given Pr oper t y from the registry.

M ethods

hasPr operty
publ i c bool ean hasProperty(Property prop)

Check whether the given Pr oper t y isaready registered to this registry.

Parameters:
pr op - aproperty instance

Returns:
t rue if the property is already registered, f al se otherwise
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hasPr operty

publ i c bool ean hasProperty(String uni queNane)
Check whether a property with the given uni queNanre is already registered to this registry.

Parameters:
uni queName - aunique identifier of the property

Returns:
t rue if the property is already registered, f al se otherwise

See Also:
Property. get Uni queNamne()

getProperty

public Property getProperty(String uni queNane)
t hr ows Unr egi st er edPr opert yExcepti on

Returns aPr oper t y corresponding to the given uni queName

Parameters:
uni queName - aunique identifier of the property

Returns:
aProperty corresponding to the given uni queNane

Throws:
Unr egi st er edPr opert yExcept i on - in case a property the given uni queNane is not registered

iIsMappedProperty

publ i c bool ean i sMappedProperty(Property prop)
t hrows Unregi st eredPropertyException

Checks, whether the given Pr oper t y isaleaf or aproperty derived using a Pr oper t yMappi ng.

Parameters:
pr op - aproperty instance

Returns:
t r ue if the given property isaderived property, f al se otherwise

Throws:
Unr egi st er edPr oper t yExcept i on - in case the property is not registered

getPropertyM apping

public PropertyMappi ng get PropertyMappi ng( Property prop)
t hr ows Unregi St er edPr opert yExcepti on,
PropertyKi ndeException

Returnsthe Pr oper t yMappi ng for the given Pr operty.

Parameters:
prop - aProperty instance

Returns:
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Pr oper t yMappi ng registered for the given Pr oper ty.

Throws:
Unr egi st er edPr oper t yExcept i on - in case the property is not registered

Pr oper t yKi ndExcept i on - in case thereisno Pr oper t yMappi ng registered for the given Property

register Property

public void registerProperty(Property prop,
Pr opertyMappi ng pm
t hrows PropertyMappi ngException

Registers a derived property and its value-providing Pr oper t yMappi ng. If the Pr oper t y has already been registered, it
redefinesthe Property

Parameters:
prop - aProperty toregister
pm- aPr oper t yMappi ng for the given Property

Throws:
Pr oper t yMappi ngExcept i on - in case the domain and/or range of the mapping isincorrect with the respect to the

semantics of the underTying Pr oper t yRegi st ry implementation.

unregister Property

public void unregisterProperty(Property prop)
throws Unregi st eredPropertyExCeption

Unregisters the given Pr oper t y from the registry.

Parameters:
prop - aProperty to unregister

Throws:
Unr egi st er edPr oper t yExcept i on - in case the property is not registered

getProperties
public Set getProperties()

Returns aread-only view of the currently registered properties.

Returns:
aread-only view of the currently registered properties.
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cz.cuni.versatile.api

| nterface Query
All Subinterfaces:

QueryTemplate, TemplateBasedQuery

public interface Query
extends

Multi-variant resource query (a data structure abstraction). Quer y is adata structure encapsulating all the information necessary to

retrieve aresource possibly existing in many different variants and flavors:

* resource hame (mandatory) which uniquely identifies aresourcein the scope of aparticular Resour cePr ovi der instance;

unlike property names, resource names are not globally uniquein Versatile.
(resource means a versioned entity, not a particular version/variant of that entity)

« ordered list of property predicates (optional, empty by default) which specifies additional meta-data constraints and/or
preferences (constraints are expressed using assertive operators, preferences using constraint-relaxing operators)

* n-best size (optional, default = 1) which determines how many results should be returned (maximum)

« scorethreshold (optional, default = 0.0) which determines the lowest acceptable score value, all values are accepted by default
« scoring factor (optional, default = 0.99) which determines relative significance of property predicates when calculating the

score

Remarks:

* Query instances aretypicaly created as a spin-off of the Quer yTenpl at e object.

* Query ismeant to be an immutable object: once it gets instantiated, it never changes

« Query implementations should override Chj ect . equal s() and implement an efficient comparison algorithm to detect
whether two queries are identical

« the two points above are to ensure Resour cePr ovi der implementations can more easily implement caching for improved

performance.
See Also:

Resour ceProvi der, QueryTenpl at e, Tenpl at eBasedQuery

Field Summary

public static final

Bl ASED_SCORI NG FACTOR

Biased scoring factor.
Vaue: 0. 1

public static final

DEFAULT_MATCH_SCORE

Default match scoreis 0. 0, which means all values.
Vaue: 0.0

public static final

DEFAULT_N_BEST

Default N-best is 1-best.
Value: 1

public static final

DEFAULT_SCORI NG_FACTOR

Default scoring factor.
Vaue: 0. 99

public static final

EXACT_MATCH_SCORE

Exact match scoreis 1. 0, which means no constraint relaxing (fall-back) activity took
place.
Value: 1. 0
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public static final

NEUTRAL _SCORI NG_FACTOR

NEUTRAL_SCORI NG_FACTOR = 1. 0 makesall property predicates equally significant.
Value: 1. 0

Method Summary

I nt

get NBest ()
Returns the N-best (the expected size of the result set) setting for this query.

Li st get Predi cat es()

An ordered list of meta-data constraints.

String | get ResourceNane()
Resource name which uniquely identifies a resource within a scope of a particular
Resour cePr ovi der instance.

doubl e | get Scor eThr eshol d()
Returns the resource score threshold setting for this query.

doubl e | get Scori ngFactor ()

Returns the scoring factor used by the scoring function for this query.

Fields

DEFAULT_N_BEST

public static final int DEFAULT_N BEST

Default N-best is 1-best.
Constant value: 1

DEFAULT_MATCH_SCORE
public static final doubl e DEFAULT_MATCH SCORE

Default match scoreis 0. 0, which means all values.

Constant value: 0. 0

EXACT_MATCH_SCORE
public static final double EXACT_MATCH SCORE

Exact match scoreis 1. 0,

Constant value: 1. 0

See Also:

which means no constraint relaxing (fall-back) activity took place.

PropertyOperat ors. BEST_MATCH

DEFAULT_SCORING_FACTOR
public static final double DEFAULT_SCORI NG FACTOR

Default scoring factor. DEFAULT_SCORI NG_FACTOR = 0. 99, which is semantically very close
NEUTRAL_SCORI NG_FACTOCR, but the small penalty of this scoring factor effectively prevents ambiguity of the result

Scores.
Constant value: 0. 99
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NEUTRAL _SCORING_FACTOR
public static final doubl e NEUTRAL SCORI NG FACTOR

NEUTRAL_SCORI NG_FACTOR = 1. 0 makes all property predicates equally significant. the score calculated for an
individual result entry by the scoring function will be 1/ (1 + n), where mis the magnitude of the vector defined asthe
distance of the result entry from the original query in an N-dimensional Euclidean space, each property corresponding to
one dimension.

Remarks: This setting can easily generate ambiguous results - multiple result entries with the same score.
Constant value: 1. 0

BIASED SCORING _FACTOR
public static final double BI ASED SCORI NG FACTOR

Biased scoring factor. Bl ASED_SCORI NG_FACTOR = 0. 1 strongly inclines towards the properties at the beginning of the
predicate ligt, i.e. these are the most significant. Thisis analogous to the order of significance of theindividual digitsin a
decimal number.

Constant value: 0. 1

M ethods

getNBest
public int getNBest()

Returns the N-best (the expected size of the result set) setting for this query. N-best mostly applies in combination with
bestMatch or another constraint relaxing operator which affects the score of the Resul t Set entries. Assertive operators
have no effect on the score rating. N-best represents the maximum number of result entries which can be returned.

Returns:
the N-best setting for this query (a positive integer)

getScoreT hreshold
publi ¢ doubl e get ScoreThreshol d()

Returns the resource score threshold setting for this query. Result items with alower score will be skipped from the result
set. The score threshold is a number in the interval <Quer y#DEFAULT_MATCH SCORE, Quer y#EXACT_MATCH_SCORE>
(<0.0, 1.0>).

Returns:
the resource score threshold setting for this query.

getScoringFactor
publ i ¢ doubl e get Scori ngFact or ()

Returns the scoring factor used by the scoring function for this query. The scoring factor determines relative significance of
property predicates. It has a significant impact on results in cases when there are multiple property predicates using
constraint-relaxing operator like bestMatch. The scoring factor isanumber in the interval (0,

Quer y#NEUTRAL_SCORI NG_FACTOR>.

Returns:
ascoring factor used when evaluating this query

See Also:
QueryTenpl at e. set Scori ngFact or (doubl e)
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getResour ceName

public String get ResourceNane()

Resource name which uniquely identifies a resource within a scope of a particular Resour cePr ovi der instance. Unlike
property hames, resource names are not hecessarily globally uniquein Versatile).

Returns:
resource name (a unique resource key)

getPredicates

public List getPredicates()

An ordered list of meta-data constraints. The Pr oper t yPr edi cat es are ordered in descending order of their significance,

the significance of the predicates affects the resource score in case there are one or more predicates using bestMatch or
another constraint relaxing operator.

Returns:
an ordered list of Propert yPr edi cat e objects, the list can be empty

See Also:
PropertyPredi cate
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cz.cuni.versatile.api
| nterface QueryTemplate

All Superinterfaces:
Query

public interface QueryTemplate
extends Query

Quer yTenpl at e represents the Versatile API to the underlying "meta-data query language”. In atypical case, the actual Query
objects are not created directly but they are instantiated using newQuer y method of the Quer yTenpl at e class. The instances of
the Quer yTenpl at e class serve the following purposes:

1. define aset of meta-data constraints and preferences (an ordered list of predicates)

2. definethe query evaluation preferences (N-best, score threshold, scoring factor)

3. alow to re-use the same settings for multiple different queries (with different resource name)

4. alow to fully automate property value evaluation and substitution during query instantiation (automatically retrieving
property values for each predicate from the associated delivery context)

The interface provides a generic method for adding property predicates (addPr edi cat e) and a set of methods allowing a short-
hand notation for all the Versatile predefined operators.
See Also:

PropertyQOperators

Fieldsinherited from interfacecz. cuni . versatil e. api . Query

Bl ASED_SCORI NG_FACTOR, DEFAULT MATCH_SCORE, DEFAULT N BEST, DEFAULT_SCORI NG_FACTOR
EXACT_MATCH_SCORE, NEUTRAL_SCORI NG_FACTOR

Method Summary

void | add_Equal (String uni queNane)

Add ameta-data predicate using a given property and the Pr oper t yOper at or S#EQ
(equals) intrinsic operator.

void | add_GE(String uni queNane)

Add a meta-data predicate using a given property and the Pr oper t yOper at or s#GE
(greater than or equals) intrinsic operator.

void | add_GT(String uni queNane)

Add a meta-data predicate using a given property and the Pr oper t yQper at or s#GT
(greater than) intrinsic operator.

void | add_LE(String uni queNane)

Add ameta-data predicate using a given property and the Pr oper t yOper at or s#LE (less
than or equals) intrinsic operator.

void | add_LT(String uni queNane)

Add ameta-data predicate using a given property and the Pr oper t yOper at or s#LT (less
than) intrinsic operator.

void | addAssert(String uni queNane)

Add a meta-data predicate using a given property and the Pr oper t yQper at or s#ASSERT
(assert) extrinsic operator.
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voi d

addAssertInv(String uni queNane)

Add a meta-data predicate using a given property and the
Pr oper t yOper at or s#ASSERT_| NV (assertlnv) extrinsic operator.

voi d

addAssertLevel (String uni queNane, int |evel)

Add a meta-data predicate using a given property and the
Pr oper t yQper at or s#ASSERT_LEVEL (assertLevel) extrinsic operator.

void

addBest Mat ch( Stri ng uni queNane)

Add ameta-data predicate using a given property and the
Pr oper t yOper at or s#BEST_MATCH (bestMatch) extrinsic operator.

voi d

addConpar abl e(Stri ng uni queNane)

Add a meta-data predicate using a given property and the
Pr oper t yQper at or s#COVPARABLE (comparable) extrinsic operator.

void

addEqui val ent (Stri ng uni queNane)

Add ameta-data predicate using a given property and the
Pr oper t yOper at or s#EQUI VALENT (equivalent) extrinsic operator.

voi d

addl sAncestor (String uni queNane)

Add a meta-data predicate using a given property and the
Pr oper t yOper at or s#l S_ANCESTOR (isAncestor) extrinsic operator.

void

addl sChil d(String uni queNane)

Add a meta-data predicate using a given property and the
Pr oper t yOper at or s#1 S_CHI LD (isChild) extrinsic operator.

voi d

addl sDescendant (Stri ng uni queNane)

Add a meta-data predicate using a given property and the

Pr oper t yOper at or s#| S_DESCENDANT (isDescendant) extrinsic operator.

void

addl sParent (String uni queNane)

Add ameta-data predicate using a given property and the
Pr oper t yOper at or s#1 S_PARENT (isParent) extrinsic operator.

voi d

addPr edi cat e( PropertyPredi cate pp)

A generic method for adding a meta-data predicate.

Del i ver yCont ext

get Del i ver yCont ext ()

Returns the associated delivery context used to evaluate property values and substitute them

to the property predicates during query instantiation.

Tenpl at eBasedQuery

newQuery(String resourceNane)

Query factory method.

void | setNBest(int nbest)

Sets the N-best size for queries based on thistemplate.
voi d | set ScoreThreshol d(doubl e threshol d)

Sets the score threshold for queries based on this template.
void | set ScoringFactor(doubl e scoringFactor)

Sets the scoring factor for queries based on this template.

Methodsinherited from interfacecz. cuni . versatil e. api . Query

get NBest, get Predi cates,

get Resour ceNane, get ScoreThreshol d, get Scori ngFact or
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M ethods

setNBest
public void setNBest(int nbest)

Sets the N-best size for queries based on this template.

Parameters:
nbest - apositive integer

See Also:
Query. DEFAULT_N_BEST

setScoreT hreshold
public void set ScoreThreshol d(doubl e threshol d)

Sets the score threshold for queries based on this templ ate.

Parameters:

t hr eshol d - anumber in the interval <Quer y#DEFAULT_MATCH SCORE, Quer y#EXACT_MATCH_SCORE> (<0. 0,
1.0>)

See Also:
Query. DEFAULT_MATCH_SCORE
Query. EXACT_NMATCH SCORE

setScoringFactor

public void setScoringFactor(doubl e scoringFact or)

Sets the scoring factor for queries based on this template. The scoring factor determines relative significance of property
predicates. It has a significant impact on results in cases when there are multiple property predicates using constraint-
relaxing operator like bestMatch.

Parameters:
scori ngFact or - anumber intheinterval (0, Quer y#NEUTRAL SCORI NG_FACTOR>.

See Also:
Query

getDeliveryContext
public DeliveryContext getDeliveryContext()

Returns the associated delivery context used to evaluate property values and substitute them to the property predicates
during query instantiation.

Returns:
the associated delivery context

addPredicate

public voi d addPredi cat e( PropertyPredi cate pp)
throws Unregi st eredPropertyException

A generic method for adding a meta-data predicate. It allows to build queries using extension property operators which are
not pre-defined in Versatile.
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Parameters:
pp - ameta-data predicate describing one particular aspect of a desired resource.

Throws:
Unr egi st er edPr opert yExcept i on - if the associated Del i ver yCont ext does not recognize a given property (an

attribute of the Pr oper t yPr edi cat e parameter)

See Also:
PropertyQOperators

add_Equal

public void add_Equal (String uni queNane)
throws Unregi st eredPropertyException

Add a meta-data predicate using a given property and the Pr oper t yQper at or s#EQ (equals) intrinsic operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr oper t yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

See Also:
PropertyQOperators. EQ

add GT

public void add_GI(String uni queNane)
throws Unregi st eredPropertyException

Add a meta-data predicate using a given property and the Pr oper t yQOper at or s#GT (greater than) intrinsic operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr opert yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

See Also:
PropertyQperators. GI'

add LT

public void add_LT(String uni queNane)
t hrows Unregi st eredPropertyException

Add a meta-data predicate using a given property and the Pr oper t yOper at or s#LT (less than) intrinsic operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr opert yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

See Also:
PropertyQOperators. LT
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add_GE

public void add_GE(String uni queNane)
t hrows Unregi st eredPropertyException

Add a meta-data predicate using a given property and the Pr oper t yQper at or s#GE (greater than or equals) intrinsic
operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr oper t yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

See Also:
PropertyQOperators. GE

add LE

public void add_LE(String uni queNane)
throws Unregi st eredPropertyException

Add a meta-data predicate using a given property and the Pr oper t yQper at or s#LE (lessthan or equals) intrinsic
operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr opert yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

See Also:
PropertyQOperators. LE

addAssert
public void addAssert (String uni queNane)

t hrows Unregi st eredPropertyExcepti on,
Unsuppor t edPr oper t yOper at or Except i on

Add a meta-data predicate using a given property and the Pr oper t yOper at or s#ASSERT (assert) extrinsic operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr oper t yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

Unsuppor t edPr oper t yOper at or Except i on - isthe operator is not applicable to a given property type

See Also:
Pr opert yOper at or s. ASSERT

addAssertinv
public void addAssertlnv(String uni queNane)

t hrows Unregi st eredPropertyException,
Unsuppor t edPr oper t yOper at or Excepti on
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Add a meta-data predicate using a given property and the Pr oper t yQper at or s#ASSERT_| NV (assertlnv) extrinsic
operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr oper t yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

Unsuppor t edPr oper t yOper at or Except i on - isthe operator is not applicable to a given property type

See Also:
PropertyQOperat ors. ASSERT_I NV

addAssertL evel
public void addAssertLevel (String uni queNane,
int level)

t hrows Unregi st eredPropertyExcepti on,
Unsuppor t edPr oper t yOper at or Except i on

Add a meta-data predicate using a given property and the Pr oper t yOper at or s#ASSERT_LEVEL (assertLevel) extrinsic
operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr oper t yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

Unsuppor t edPr oper t yOper at or Except i on - isthe operator is not applicable to a given property type

See Also:
PropertyQOperat ors. ASSERT_LEVEL

addEquivalent

public void addEqui val ent (Stri ng uni queNane)
throws Unregi st eredPropertyException,
Unsuppor t edProper t yOper at or Excepti on

Add a meta-data predicate using a given property and the Pr oper t yQper at or s#EQUI VALENT (equivalent) extrinsic
operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr oper t yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

Unsuppor t edPr oper t yOper at or Except i on - isthe operator is not applicable to a given property type

See Also:
Propert yOper at or s. EQUI VALENT

addComparable

public void addConparabl e(Stri ng uni queNane)
throws Unregi st eredPropertyException,
Unsuppor t edPr oper t yOper at or Except i on

Add a meta-data predicate using a given property and the Pr oper t yQper at or s#COVPARABLE (comparable) extrinsic
operator.
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Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr opert yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

Unsuppor t edPr oper t yOper at or Except i on - isthe operator is not applicable to a given property type

See Also:
Pr oper t yOper at or s. COVPARABLE

addl sParent

public void addl sParent (String uni queNane)
t hrows Unregi st eredPropertyExcepti on,
Unsuppor t edPr oper t yOper at or Except i on

Add a meta-data predicate using a given property and the Pr oper t yQOper at or s#1 S_PARENT (isParent) extrinsic
operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr opert yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

Unsuppor t edPr oper t yOper at or Except i on - isthe operator is not applicable to a given property type

See Also:
PropertyOperators. | S PARENT

addl sChild

public void addlsChild(String uni queNane)
t hrows Unregi st eredPropertyException,
Unsuppor t edPr oper t yOper at or Excepti on

Add a meta-data predicate using a given property and the Pr oper t yOper at or s#l S_CHI LD (isChild) extrinsic operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr oper t yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

Unsuppor t edPr oper t yOper at or Except i on - isthe operator is not applicable to a given property type

See Also:
PropertyQperators.|S CH LD

addl sAncestor

public void addl sAncestor (String uni queNane)
throws Unregi st eredPropertyException,
Unsuppor t edPr oper t yOper at or Excepti on

Add a meta-data predicate using a given property and the Pr oper t yQper at or s#1 S_ANCESTOR (isAncestor) extrinsic
operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
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Unr egi st er edPr opert yExcept i on - if the associated Del i ver yCont ext does not recognize a given property
Unsuppor t edPr oper t yOper at or Except i on - isthe operator is not applicable to a given property type

See Also:
PropertyQOperators. | S _ ANCESTOR

addl sDescendant

public void addl sDescendant (String uni queNane)
t hrows Unregi st eredPropertyExcepti on,
Unsuppor t edPr oper t yOper at or Except i on

Add a meta-data predicate using a given property and the Pr oper t yOper at or s#1 S_DESCENDANT (isDescendant)
extrinsic operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr oper t yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

Unsuppor t edPr oper t yOper at or Except i on - isthe operator is not applicable to a given property type

See Also:
PropertyOperators. | S DESCENDANT

addBestM atch

public void addBest Mat ch(String uni queNane)
t hrows Unregi st eredPropertyException,
Unsuppor t edPr oper t yOper at or Excepti on

Add a meta-data predicate using a given property and the Pr oper t yQper at or s#BEST_MATCH (bestMatch) extrinsic
operator.

Parameters:
uni queNane - aunique name of the Pr operty

Throws:
Unr egi st er edPr oper t yExcept i on - if the associated Del i ver yCont ext does not recognize a given property

Unsuppor t edPr oper t yOper at or Except i on - isthe operator is not applicable to a given property type

See Also:
PropertyQOper at ors. BEST_MATCH

newQuery
public Tenpl at eBasedQuery newQuery(String resourceNane)
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Query factory method. It takes a unique resource name as itsinput (r esour ceNane) and creates an immutable Quer y
object using the current Quer yTenpl at e settings and its current predicate list. An implementation of this method performs
the following tasks:

1. clonethelist of the existing property predicates and query template settings (N-best, score threshold, scoring factor)

2. scanthelist of al property predicates and build a set of properties used by this query

3. usetheassociated Del i ver yCont ext to provide valuesfor all the properties, each property is evaluated only once,
even if it appears in more than one predicate

4. subgtitute the property values to the predicates

5. instantiate aQuer y using the data gathered in the above steps

Remarks:

 Given the above process, the individual Quer y instances can not be re-used repeatedly over time as the property
values may have changed in the meantime

Parameters:

r esour ceNane - aresource name uniquely identifying a particular resource within the scope of the target
Resour ceProvi der

Returns:
aquery object ready to be passed to the intended ResoucePr ovi der
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Class RegistryException
j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-cz.cuni.versatil e.api . Regi stryExcepti on
All Implemented I nterfaces:

Serializable

Direct Known Subclasses:
PropertyKindException, PropertyMappingException, UndefinedPropertyV alueException,
UnregisteredPropertyException

public abstract class RegistryException
extends Exception

Thrown for Pr oper t yRegi st ry related issues. Please refer to its sub-classes for individual fault conditions.

Constructor Summary

public Regi st ryExcepti on()

public Regi stryException(String nessage)

public Regi st ryExcepti on( Thr owabl e cause)

public Regi stryException(String nessage, Throwabl e cause)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlLocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

RegistryException
publ i c Regi stryException()
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(continued from last page)

RegistryException
public RegistryException(String nessage)

RegistryException

publ i c Regi stryExcepti on(Throwabl e cause)

RegistryException

public RegistryException(String nessage,
Thr owabl e cause)
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cz.cuni.versatile.api
| nter face Relational Property

All Superinterfaces:
Property

All Subinterfaces:
Equivalence, OrderProperty, Taxonomy, TreeTaxonomy

public interface Relational Property
extends Property

Relational Property is a property which defines abinary relation over the set of its values.

TheRel at i onal Property interface declares methods allowing to query algebraic relational properties (reflexivity, symmetry and
transitivity). It also definescont ai ns( Obj ect dom Obj ect rng) method which checksif apair of property valuesisrelated
given aparticular property definition.

The algebraic definitions of relational properties used thereafter adhere to the definitions given at the Binary Relation article of
Wikipedia.
See Also:

Relations over a set (Binary relation, Wikipedia), Rel at i onal Oper at or, Rel ati onal Oper at or sRegi stry

Method Summary

bool ean | contai ns(Ohj ect dom Cbject rng)
Query whether two property values are related in terms of a given relational property.

bool ean | i sAntisymretric()
Antisymmetry check.

bool ean | isAsynetric()
Asymetry check.
boolean | islrreflexive()

Irreflexivity check.

bool ean | isRefl exive()
Reflexivity check.

bool ean | isSymmetric()
Symmetry check.
boolean | isTransitive()

Transitivity check.

Methodsinherited from interfacecz. cuni . versatil e. api . Property

get Local Nane, get Nanespace, get Separator, getType, get Uni queNane

M ethods
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(continued from last page)

isReflexive

publ i c bool ean isRefl exive()

Reflexivity check. Query whether arelational property is reflexive:

for all x: contains(x, x) = true
(An opposite to irreflexive property.)

Returns:
true if aparticular relationa property isreflexive

islrreflexive
public bool ean islrreflexive()
Irreflexivity check. Query whether arelational property isirreflexive:

for all x: contains(x, x) = false
(An opposite to reflexive property.)

Returns:
true if aparticular relational property isirreflexive

ISSymmetric

public bool ean i sSymetric()

Symmetry check. Query whether arelational property is symmetric:

for all x,y: (contains(x, y) = true) -> (contains(y, x) = true)

Returns:
t rue if aparticular relationa property is symmetric

ISAntisymmetric
public bool ean isAntisymetric()
Antisymmetry check. Query whether arelational property is antisymmetric:

for all x,y: ((contains(x, y) = true and contains(y, X) =true) -> X =y

Returns:
t rue if aparticular relational property is antisymmetric

ISAsymetric
publ i c bool ean i sAsynetric()
Asymetry check. Query whether arelational property is asymmetric:

for all x,y: (contains(x, y) = true) -> (contains(y, x) = false)

Returns:
true if aparticular relational property is asymmetric

isTransitive

public bool ean isTransitive()
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Transitivity check. Query whether arelational property istransitive:
for all x,y,z: (contains(x, y) = true and contains(y, z) = true) -> (contains(x, z) = true)

Returns:
t rue if aparticular relational property istransitive

contains

publ i c bool ean cont ai ns(Chj ect dom
bj ect rng)

Query whether two property values are related in terms of a given relational property. The input to this method is an
ordered pair,the order is significant, unless the relational property declaresit isa symmetric property.

Thecont ai ns() method must adher e to the relational properties advertised in terms of thei s* () methods. If the
behavior of the cont ai ns() method is not consistent with thei s* () query methods, the implementation of the relational
property is considered a defective implementation.

When testing/validating relational properties, one may try to employ relational closure operators, apply them on the the
property and measure whether the property's cont ai ns() givesthe sameresults asthe cont ai ns() method of the
instance closure operators were applied to.

Parameters:
dom- the first member of the ordered pair (a member of the "domain" set)
r ng - the second member of the ordered pair (a member of the "range" set)

Returns:

true isan ordered pair [ dom rng] isamember of the binary relation corresponding to agiven
Rel ati onal Property

See Also:
Rel at i onal Oper at or
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cz.cuni.versatile.api
| nter face Resour ceEntry

All Subinterfaces:
ResultSet

public interface Resour ceEntry
extends

Resour ceEnt ry represents an element of the N-best result list produced by aResour cePr ovi der in aresponse to a particular
Query. The Resour ceEnt ry object contains not only the resource itself but also its meta-data annotations (property/value pairs).
The ahility to provide resources alongside their meta-datais especially important when using constraint-relaxing (fall-back) types
of searches, when the results returned may only approximate the Query.

Method Summary

i nt get I ndex()
The zero-based index of this resource entry in the parent Resul t Set .

Map | getProperties()
Return the meta-data annotations of the resource (property/value pairs).

Resul t Set get Resul t Set ()
Returns the parent Resul t Set of thisResour ceEntry.

doubl e | get Score()
Return the relative quality score of this resource entry with the respect to the Query.

bj ect get Val ue()
Returns the actual resource (the value of the Resour ceEnt ry).

M ethods

getResultSet
public ResultSet getResultSet()

Returnsthe parent Resul t Set of thisResour ceEntry.

Returns:
the parent Resul t Set of thisResour ceEntry

getValue
public Object getValue()

Returns the actual resource (the value of the Resour ceEnt ry).

Returns:
the actual resource (the value of the Resour ceEnt ry).
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getProperties

public Map get Properties()
Return the meta-data annotations of the resource (property/value pairs). The keys of the map are Pr oper t y instances, the
values of the map are the property values assigned as meta-data annotations to the resource represented by this entry.

Returns:
the meta-data annotations of the resource (property/value pairs).

getScore

publ i c doubl e get Score()
Return the relative quality score of this resource entry with the respect to the Quer y. The number must be from theinterval
(Quer y#DEFAULT_MATCH_SCORE, Quer y#EXACT_MATCH_SCORE> which correspondsto (0. 0, 1. 0>.

Returns:
the quality score of this resource entry.

See Also:
Query

getlndex
public int getlndex()

The zero-based index of this resource entry in the parent Resul t Set .

Returns:
zero-based index of this resource entry in the parent Resul t Set .
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cz.cuni.versatile.api _
| nter face Resour ceProvider

All Superinterfaces:
PropertyRegistry

public interface Resour ceProvider
extends PropertyRegistry

Resour cePr ovi der isan abstraction of a multi-variant resource repository or a class factory. The implementations of the
interface are assumed to be specialized for a particular role or an environment. For example:

* astring resource bundle with multiple properties meta-data annotations attached to each variant of aresource (thus supporting
many variants of the same resource string)

« aclass and or component factory (producing pre-configured individual instances according to selected properties of the
delivery context)

« ameta-class factory (meta-component factory) (resource name being an interface name and selected properties of the delivery
context used to look-up the most suitable class/component factory for a given situation)

In atypical configuration, we envision multiple purpose-specific Resour cePr ovi der instances to correspond to a single general-
purpose Del i ver yCont ext within a particular application scope (e.g. amodule or a component). On the other hand, resource

providers are more-likely to be re-used across multiple application scopes.

Remarks: The main purpose of using the property mappings in the Resour cePr ovi der isto allow for akind of reverse mapping:
The mappingsin the Del i ver yCont ext transform meta-data from domain-specific to application-centric data structures. The
Resour cePr ovi der may need to transform these data back as it consumes queries using the application-centric properties, while
the resource repository can have the data annotated using the original raw meta-data or a third-party meta-data. Of course, in a
perfect world, the resource repositories are cleansed and tagged by the application-centric annotations, but this may not be always
possiblein practice.

An important consequence of the above is that when registering a mapped property in the Resour cePr ovi der , the semantics of
the PropertyRegi stry. regi sterProperty(Property, PropertyMapping) isexactly the oppositeto the

Del i ver yCont ext : we are not transforming to the mapped property but instead from the property being mapped to the built-in
properties of the Resour cePr ovi der . (Naturally, there is no need to register the leaf propertiesin the case of the

Resour cePr ovi der asthey are exactly those built-in properties specific to a particular Resour cePr ovi der implementation
and/or instance.)

See Also:
PropertyRegi stry. regi sterProperty(Property, PropertyMapping)

Method Summary

Resul t Set get (Query q)
Get an N-best collection of resources matching the given Query.

Resul t Set get(String resourceNane, QueryTenplate qt)

Get an N-best collection of resources matching the given r esour ceNanme and query
template.

oj ect get Val ue(String resourceNane, QueryTenplate qt)
Get the closest match without the attached meta-data annotations.

Methodsinherited from interfacecz. cuni . versati |l e. api . Propert yRegi stry

get Properties, getProperty, getPropertyMpping, hasProperty, hasProperty,
i sMappedProperty, registerProperty, unregisterProperty
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M ethods

get

public ResultSet get(Query q)
t hr ows Unregi st er edPropert yExcepti on,
M SSi ngResour ceExcepii on

Get an N-best collection of resources matching the given Quer y. The method always returns at |east a collection which one
entry (or fires an exception).

Parameters:
g - aQuery to process

Returns:
an N-best collection of resources matching the given Query

Throws:
Unr egi st er edPr oper t yExcept i on - in case a property in the query is not known (registered) to the
Resour ceProvi der
M ssi ngResour ceExcept i on - in case there are no resource entries matching the Quer y

get

public ResultSet get(String resourceNane,
QueryTenpl ate qt)
t hrows Unregi St er edPr opert yExcepti on,
M SSi ngResour ceExcepti on

Get an N-best collection of resources matching the given r esour ceNane and query template.

(Syntax sugar: Semantically equivalent to calling Resour cePr ovi der . get (gt . newQuer y(r esour ceNane) ) .)

Parameters:
r esour ceNane - aunique identifier of aresource in the scope of the Resour cePr ovi der
(resource means a versioned entity, not a particular version/variant of that entity)
gt - aQuer yTenpl at e specifying the meta-data constraints (preferences) and other query settings

Returns:
an N-best collection of resources matching the given Query

Throws:
Unr egi st er edPr oper t yExcept i on - in case a property in the query is not known (registered) to the
Resour ceProvi der
M ssi ngResour ceExcept i on - in case there are no resource entries matching the Quer y

getValue

public Object getValue(String resourceNane,
QueryTenpl ate qt)
t hrows Unregi St er edPr opert yExcepti on,
M SSi ngResour ceExcepti on

Get the closest match without the attached meta-data annotations.

(Syntax sugar: Semantically equivalent to calling
Resour ceProvi der. get (gt . newQuer y(resourceNane) ) . get Val ue().)

Parameters:
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r esour ceNane - aunique identifier of aresource in the scope of the Resour cePr ovi der
(resource means a versioned entity, not a particular version/variant of that entity)
gt - aQueryTenpl at e specifying the meta-data constraints (preferences) and other query settings

Returns:
the value from the first Resour ceEnt r y of the N-best Resul t Set

Throws:

Unr egi st er edPr oper t yExcept i on - in case a property in the query is not known (registered) to the
Resour ceProvi der
M ssi ngResour ceExcept i on - in case there are no resource entries matching the Quer y
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cz.cuni.versatile.api
| nter face ResultSet

All Superinterfaces:
ResourceEntry

public interface ResultSet
extends ResourceEntry

Resul t Set the N-best result list produced by a Resour cePr ovi der inaresponseto aparticular Query. The Resul t Set is
ordered in descending order with the respect to the score of theindividual Resour ceEnt ry items. Resul t Set itself implements
the interface Resour ceEnt ry and thus exposes facets to its users:

1. anordered collection of Resour ceEnt ry items
2. ashortcut accessor to the first (O-index) Resour ceEntry

This approach has been chosen because of the default N-best size, which is equal to 1, and at the sametime, aResul t Set always
contains at least one item. In atypical situation, the user does not need (and does not want) to deal with a collection of result items

and just wants to pick the first one (the closest match) item.

Method Summary

ResourceEntry | get(int i)
ReturnsaResour ceEnt ry at agiven index.

Query | getQuery()
Returnsthe Quer y thisResul t Set isaresponse to.

Iterator iterator()
Returns the descending order iterator which reflects the underlying score-ordered collection.

i nt size()
Returns the size of the Resul t Set .

Methodsinherited from interfacecz. cuni . versatil e. api . ResourceEntry

get I ndex, getProperties, getResultSet, getScore, getValue

M ethods

size
public int size()

Returns the size of the Resul t Set .

Returns.
the size of the Resul t Set .

iterator

public Iterator iterator()
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Returns the descending order iterator which reflects the underlying score-ordered collection.

Returns:
the descending order iterator which reflects the underlying score-ordered collection.

get
public ResourceEntry get(int i)

Returns aResour ceEnt ry at agiven index.

Parameters:
i - azero-based index, must not exceed si ze() -1

Returns:
aResour ceEnt ry at agiven index.

Throws:
I ndexQut Of BoundsExcept i on - in case the given index exceeded the size of the result set.

getQuery
public Query getQuery()

Returnsthe Quer y thisResul t Set isaresponse to.

Returns:
the Quer y thisResul t Set isaresponse to.
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cz.cuni.versatile.api

| nter face Taxonomy

All Superinterfaces:

OrderProperty, RelationalProperty, Property

All Subinterfaces:
TreeTaxonomy

public interface Taxonomy

extends ControlledV ocabulary, OrderProperty

A taxonomy property. Taxonomy represents a hierarchical structure of concepts and sub-concepts (terms/sub-terms).

 Versatile requires each taxonomy to have aroot (top) node of the hierarchy.

A taxonomy does not necessarily be atree structure — a node can have multiple parents.

« Thereisaninherent partial order imposed by the hierarchical structure: a node is always considered to be strictly less (<) than

al its ancestors.

 Thisdefinition of order resonates well with the notion of an all-encompassing root node of the taxonomy. (the universal
concept of a concept/sub-concept hierarchy)

See Also:

Vocabulary, Taxonomy, Thesaurus, Ontology and a Meta-Model, Tr eeTaxonony

Method Summary

Iterator get Ancestorlterator(Object entry, Conparator cnp)
Iterate over the ancestor hierarchy bottom-up in awell-defined (deterministic) order.
Set get Ancest or s(Obj ect entry)
Returns ancestors of the context node.
Set get Chil dren(Obj ect entry)
Returns children of the context node.
Set get Descendant s( Cbj ect entry)
Returns descendants of the context node.
oj ect get LCA(Qoject[] entries)
Least Common Ancestor (LCA).
Set get Parent s(Chj ect entry)
Returns parents of the context node.
oj ect get Root ()
Returns the root of the taxonomy.
bool ean | isAncestor(Cbject entry, Cbject descendant)
Ancestry check.
bool ean | isChild(Object entry, Object parent)
Child check.
bool ean | isDescendant ((Object entry, Object ancestor)

Descendancy check.
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bool ean | isParent(Object entry, Cbject child)
Parent check.
bool ean | i sRoot (Ohject entry)

Checks whether a given value is the taxonomy root.

Methodsinherited from interfacecz. cuni . versatil e. api . Cont r ol | edVocabul ary

get Val ueSet, iterator

Methodsinherited from interfacecz. cuni . versatil e. api . Property

get Local Nane, get Nanespace, get Separator, getType, get Uni queNane

Methodsinherited from interfacecz. cuni . versati |l e. api . Order Property

compar abl e, conparator, isPartial Oder, isStrictOder, isTotal Oder

Methodsinherited from interfacecz. cuni . versati |l e. api . Rel ati onal Property

contains, isAntisymetric, isAsynetric, islrreflexive, isReflexive, isSymetric,
isTransitive

Methodsinherited from interfacecz. cuni . versatil e. api . Property

get Local Nane, get Nanespace, get Separator, getType, get Uni queNane

M ethods

getRoot
public Object getRoot ()

Returns the root of the taxonomy.

Returns:
root node of the taxonomy.

getParents
public Set getParents(Cbject entry)

Returns parents of the context node.

Parameters:
ent ry - acontext node to compare to

Returns:
aSet of parents of the context node

getChildren
public Set getChildren(Object entry)

Returns children of the context node.

Page 52 of 116



cz.cuni.versatile.api. Taxonomy

(continued from last page)

Parameters:
ent ry - acontext node to compare to

Returns:
aSet of children of the context node

getAncestors
public Set getAncestors(Chject entry)

Returns ancestors of the context node.

Parameters:
ent ry - acontext node to compareto

Returns:
aSet of ancestors of the context node

getDescendants
public Set getDescendants(Ohject entry)

Returns descendants of the context node.

Parameters:
ent ry - acontext node to compareto

Returns.
aSet of descendants of the context node

isRoot
publ i c bool ean i sRoot (Cbject entry)

Checks whether a given value is the taxonomy root. Equivalent to: get Root () . equal s(entry)

Parameters:
ent ry - acontext node to compareto

Returns:
t rue if agiven nodeisthe taxonomy root, f al se otherwise

isPar ent
publ i c bool ean isParent(Object entry,
Ohj ect child)
Parent check. (Parent-child relation.)

Parameters:
ent ry - acontext node to compare to
chi | d - atest node to compare to

Returns:
true if entry isaparent of child, f al se otherwise
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isChild

public bool ean isChil d(Object entry,
bj ect parent)

Child check. (Child-parent relation.)

Parameters:
ent ry - acontext node to compare to
par ent - atest nodeto compareto

Returns:
true if entry isachild of parent, f al se otherwise

iISAncestor

publ i c bool ean i sAncestor (Chject entry,
bj ect descendant)

Ancestry check. (A transitive closure of i sPar ent relation.)

Parameters:
ent ry - acontext node to compare to
descendant - atest nodeto compare to

Returns:
true if entry isan ancestor of descendant, f al se otherwise

isDescendant

publ i ¢ bool ean i sDescendant (Obj ect entry,
(hj ect ancestor)
Descendancy check. (A transitive closure of i sChi | d relation.)

Parameters:
ent ry - acontext node to compare to
ancest or - atest node to compare to

Returns:
t rue if entry is an descendant of ancestor, f al se otherwise

getLCA
public Object getLCA(Ohject[] entries)

Least Common Ancestor (LCA).
Remarks: In cases the entries are not actually related, it returns the root node of the taxonomy.

Parameters:
entries - an array of nodes

Returns:
returns a node which is the least common ancestor of all nodes on the entrieslist

getAncestor I terator

public Iterator getAncestorlterator(Object entry,
Conpar ator cnp)
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Iterate over the ancestor hierarchy bottom-up in awell-defined (deterministic) order. This method can be used to
implement hierarchical defaulting (constraint relaxing). To implement this feature we apply two order relations on the set
of taxonomy values:

1. thepartia order implied by the taxonomy hierarchy (the primary order)
2. thetotal order defined by the additional Conpar at or (the secondary order)

The secondary order applies only in cases two nodes are not comparable to each other using the primary order, this happens
when a node has more than one parent. This method allows to traverse the taxonomy hierarchy in awell-defined
(deterministic) way.

Remarks: the entry node is not included.

Parameters:
ent ry - acontext node to start from
cnp - an comparator to define the secondary order.

Returns:
bottom-up taxonomy | t er at or

See Also:
Rel at i onal Oper at or sRegi stry. get Total Order (String)

Order Property. conparator ()
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cz.cuni.versatile.api
| nterface TemplateBasedQuery

All Superinterfaces:
Query

public interface TemplateBasedQuery
extends Query

Tenpl at eBasedQuer y represents a query created as a spin-off of aQuer yTenpl at e by invoking its newQuer y() method.
See Also:

QueryTenpl ate

Fieldsinherited from interfacecz. cuni . versati |l e. api . Query

Bl ASED_SCORI NG_FACTOR, DEFAULT_MATCH_SCORE, DEFAULT_N_BEST, DEFAULT_SCORI NG_FACTOR,
EXACT_MATCH_SCORE, NEUTRAL_SCORI NG_FACTOR

Method Summary

QueryTenpl ate | get QueryTenpl at e()
Returnsthe Quer yTenpl at e this query based on.

Methodsinherited from interfacecz. cuni . versati |l e. api . Query

get NBest, getPredicates, getResourceNanme, getScoreThreshold, getScoringFactor

M ethods

getQueryTemplate
public QueryTenpl ate get QueryTenpl at e()

Returns the Quer yTenpl at e this query based on.

Returns:
the Quer yTenpl at e this query based on.
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cz.cuni.versatile.api
| nterface TreeT axonomy

All Superinterfaces:
Taxonomy, OrderProperty, RelationalProperty, Property

public interface TreeT axonomy
extends Taxonomy

A specialized tree taxonomy. Each node except the root has exactly one parent.

Method Summary

Li st get Ancest or Chai n( Obj ect entry)
Returns alist ancestors ordered bottom-up starting from the entry node.

Iterator get Ancestorlterator(Object entry)
Iterate over the ancestor list bottom-up starting from the entry node.

oj ect get Parent (Obj ect entry)
Returns the parent of the context node.

Methodsinherited from interfacecz. cuni . versati | e. api . Taxonony

get Ancestorlterator, getAncestors, getChildren, getDescendants, getLCA, getParents,
get Root, isAncestor, isChild, isDescendant, isParent, isRoot

Methodsinherited from interfacecz. cuni . versati |l e. api . Cont r ol | edVocabul ary

get Val ueSet, iterator

Methodsinherited from interfacecz. cuni . versatil e. api . Property

get Local Nanme, get Nanespace, get Separator, getType, get Uni queNane

Methodsinherited from interfacecz. cuni . versatil e. api . Or der Property

compar abl e, conparator, isPartial Oder, isStrictOder, isTotal O der

Methodsinherited from interfacecz. cuni . versati |l e. api . Rel ati onal Property

contains, isAntisymetric, isAsynetric, islrreflexive, isReflexive, isSymetric,
isTransitive

Methodsinherited from interfacecz. cuni . versatil e. api . Property

get Local Nanme, get Nanespace, get Separator, getType, get Uni queNane

M ethods
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getParent
public Object getParent(hject entry)

Returns the parent of the context node.

Parameters:
ent ry - acontext node to compare to

Returns:
the parent of the entry node, nul | in case of the root node.

getAncestor Chain
public List getAncestorChai n(Qhject entry)

Returns alist ancestors ordered bottom-up starting from the entry node.
Remarks: the entry node is not included.

Parameters:
ent ry - acontext node to start from

Returns:
an ancestor Li st ordered bottom-up starting with the entry node.

getAncestor I ter ator

public Iterator getAncestorlterator(Object entry)

Iterate over the ancestor list bottom-up starting from the entry node.
Remarks: the entry node is not included.

Parameters:
ent ry - acontext nodeto start from

Returns:
It erator returning elementsin bottom-up order
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Class UndefinedPr opertyValueException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on

+-cz.cuni.versatile.api . Regi stryExcepti on

I+- cz.cuni.versatil e. api.Undefi nedPropertyVal ueExcepti on

All Implemented I nterfaces:
Seridizable

public class UndefinedPropertyValueException
extends RegistryException

Thrown when the invocation of Del i ver yCont ext . get Val ue( Property) or Del i ver yCont ext . get Val ue( Stri ng) fails.
Thistypically indicates a severe runtime failure or a bad design of the Pr oper t yMappi ngs hierarchy and/or the Val uePr ovi der
chains: in awell-designed application:

* every leaf property should implement arobust fall-back policy initsVal uePr ovi der chain (up-to abuilt-in constant level) to
ensure the value is alwas defined
 every Proper t yMappi ng should be atotal function in order to ensure its value is defined across its entire domain.

Constructor Summary

public | Undefi nedPropertyVal ueExcepti on()

public | UndefinedPropertyVal ueExcepti on(String nessage)

public | UndefinedPropertyVal ueExcepti on( Thr owabl e cause)

public | Undefi nedPropertyVal ueException(String message, Throwabl e cause)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlLocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

UndefinedPr opertyValueException
publ i ¢ Undefi nedPropertyVal ueException()
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UndefinedPropertyValueException
publ i c Undefi nedPropertyVal ueException(Stri ng nessage)

UndefinedPropertyValueException

publ i ¢ Undefi nedPropertyVal ueExcepti on( Throwabl e cause)

UndefinedPropertyValueException

publ i c Undefi nedPropertyVal ueException(Stri ng nessage,
Thr owabl e cause)
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cz.cuni.versatile.api
Class Unregister edPropertyException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on

+-cz.cuni.versatile.api . Regi stryExcepti on

I+-cz. cuni . versatil e. api. Unregi steredPropertyException

All Implemented I nterfaces:
Seridizable

public class Unr egister edPropertyException
extends RegistryException

Thrown when the given Pr oper t y isnot registered in the target Pr opert yRegi stry.
See Also:
PropertyRegi stry

Constructor Summary

public | UnregisteredPropertyException()

public | UnregisteredPropertyException(String nessage)

public | UnregisteredPropertyException(Throwabl e cause)

public | UnregisteredPropertyException(String nessage, Throwabl e cause)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlLocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

Unr egister edPropertyException
public UnregisteredPropertyException()
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Unr egister edPropertyException

public UnregisteredPropertyException(String nmessage)

Unr egister edPropertyException

public UnregisteredPropertyException(Throwabl e cause)

Unr egister edPropertyException

public Unregi steredPropertyException(String nmessage,
Thr owabl e cause)
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cz.cuni.versatile.api
Class UnsupportedPropertyOperator Exception

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-cz.cuni.versatil e.api.UnsupportedPropertyQOperat or Exception

All Implemented I nterfaces:
Seridizable

public class Unsuppor tedPr opertyOper ator Exception
extends Exception

Thrown when trying to instantiate a Pr oper t yPr edi cat e with atype-incompatible pair of Pr oper t y and an extrinsic

Pr opert yOper at or .
See Also:
PropertyQOperators

Constructor Summary

public | UnsupportedPropertyQOperator Exception()

public | UnsupportedPropertyQperator Exception(String nmessage)

public | UnsupportedPropertyQperator Excepti on( Thr owabl e cause)

public | UnsupportedPropertyQperator Exception(String message, Throwabl e cause)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Constructors

UnsupportedPropertyOper ator Exception
publi ¢ Unsupport edPropertyQperat or Excepti on()
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UnsupportedPropertyOper ator Exception

publ i c Unsupport edPropertyQperat or Exception(Stri ng nessage)

UnsupportedPropertyOper ator Exception

publ i ¢ Unsupport edPropertyQperat or Excepti on( Throwabl e cause)

UnsupportedPropertyOper ator Exception

publi ¢ Unsupport edPropertyQperat or Exception(Stri ng nessage,
Thr owabl e cause)
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cz.cuni.versatile.api
| nterface ValueProvider

All Known Implementing Classes:
AbstractVaueProvider

public interface ValueProvider
extends

Val uePr ovi der interface represents a concept an attribute value getter, which can be chained in order to implement a particular
fall-back strategy.

An implementation of the val uePr ovi der is specific to aparticular value source, e.g. aflat-file, an XML file, relational database,
Ht t pSer vl et Request , Ht t pSessi on, CC/PP profile and other. When instantiating a Val uePr ovi der , the user must specify a
unique name of an attribute and optionally can also provide a default -- another instance of the Val uePr ovi der interface whichis
used as afall-back in the case the attribute value is not set in the former Val uePr ovi der instance. This defaulting principle can be
applied recursively thus forming a chain of Val uePr ovi der instances to implement a particular fall-back strategy: for example, to
retrieve a value from command line parameters, if not set, than from a configuration file and eventually to fall-back to a built-in
constant.

It isimportant to note that attribute name can differ for each Val uePr ovi der in the chain as the same semantical entity can have
different namesin different contexts.

Method Summary

String | getAttributeName()
Returns attribute name.

Val uePr ovi der get Def aul t ()
Returns the next Vval uePr ovi der inthe chain.

oj ect get Local Val ue()
Returns attribute value.

oj ect get Val ue()
Returns attribute value.

bool ean | hasLocal Val ue()
Checks whether the attribute is currently set.

bool ean | hasVal ue()
Checks whether the attribute is currently set.

Pref erenceChain | toPreferenceChain()

Takes the current snapshot of the Val uePr ovi der chain returning alist of valuesin the
Val uePr ovi der chain.

M ethods

getAttributeName
public String getAttributeNane()

Returns attribute name.
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Returns:

aunigue name of the attribute this Val uePr ovi der isbound to.

getValue

public Object getValue()

Returns attribute value. (Recursive for the entire chain of val uePr ovi der instances.)
Returns:

the current value of the attribute at the time of invocation

hasValue

publ i ¢ bool ean hasVal ue()

Checks whether the attribute is currently set. (Recursive for the entire chain of Val uePr ovi der instances.)
Returns:

true if thevaueisset for any Val uePr ovi der inthechain, f al se otherwise

getL ocalValue

public Object getlLocal Val ue()

Returns attribute value.

Returns:

the current value of the attribute at the time of invocation

hasL ocalVValue

publ i c bool ean hasLocal Val ue()

Checks whether the attribute is currently set.
Returns:

true if thevalueis set for this Val uePr ovi der instance, f al se otherwise

getDefault

public Val ueProvi der getDefault()

Returns the next Val uePr ovi der inthe chain.

Returns:

the next val uePr ovi der inthechain or nul I when invoked for thetail of the chain.

toPreferenceChain

public PreferenceChain toPreferenceChain()

Takes the current snapshot of the Val uePr ovi der chain returning alist of valuesin the val uePr ovi der chain. A value
is appended to the chain for those value providers, where hasLocal eVal ue() returnstr ue.

Remarks. Any item in the result Pr ef er enceChai n can be the desired property value aswell asaPr ef er enceChai n or
aPr ef er enceBag of property values as returned by an individual Val uePr ovi der in the chain. The purpose of this
method is mainly for diagnostics (tuning and debugging).
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Returns:
Pr ef er enceChai n object - alist of values - can be an empty list.
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Package

cz.cuni.versatile.api.relops

Relational operators and property mappings subsection of the Versatile API.

O

RelationalOperator

A

O O O O O

InverseDf ReflexiveClosure SymmetricClosure TotalOrder TransitiveClosure

+HrverseOf() +reflexiveClosure() +symmetricClosure() +totalOrder() +ransitiveClosure()

O

PropertyMapping

+providesReverse()
+getDomainset])
+getRangeset)
+getReverse()

AR

Many2ManyMapping Many20neMapping One2ManyMapping One20neMapping

+getDomain() +getDomain() +getDomain() +getDomain()
+getRange() +getRange() +getRange() +getRange()
+mapWalue() +mapWalue() +mapWalue() +mapWalue()

O

RelationalOperatorsRegistry

+registerImplementation() UnsupportedPropertyException
+getReflexiveClosure ()

+getSymmetricClosure()
+getTransitiveClosure()
+getinverseQf{)
+getTotalCrder()
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cz.cuni.versatile.api.relops
I nterface | nver seOf

All Superinterfaces:
Relational Operator

public interface I nver seOf
extends Relational Operator

I nver seOf implementationsinverse Rel at i onal Property properties thus constructing an inverse binary relation for agiven
relation represented by aRel at i onal Pr operty. By inverse binary relation we understand a relation, where domain and range
are swapped and

for all x, y: P.contains(x, y) = true <-> InverseO'(P).contains(y, x) = true

Note: A generic implementation of thisinterface is feasible which constructs inverse properties on the fly.

Method Summary

Rel ati onal Property | inverseO (Rel ati onal Property source)

ReturnsaRel at i onal Property which corresponds to an inverse binary relation to the
source Rel ati onal Property.

M ethods

inver seOf

public Rel ational Property inverseO (Rel ati onal Property source)

ReturnsaRel at i onal Property which corresponds to an inverse binary relation to the source Rel at i onal Property.

Parameters:
sour ce - asource relational property
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cz.cuni.versatile.api.relops
| nter face M any2M anyM apping

All Superinterfaces:
PropertyMapping

public interface M any2M anyM apping
extends PropertyMapping

The most generic property mapping as described in Pr oper t yMappi ng API. It implements n: marity map - a complex
transformation between two sets of properties.

Method Summary
Property[] get Domai n()
Returns an ordered list of properties which form a domain of this mapping.
Property[] get Range()
Returns an ordered list of properties which form arange of this mapping.
oj ect[] mapVal ue( Cbj ect[] dom
Executes the actual transformation - a mapping.

Methodsinherited from interfacecz. cuni . versati | e. api . rel ops. Propert yMappi ng

get Donmi nSet, get RangeSet, getReverse, provi desReverse

M ethods

getDomain
public Property[] getDomain()

Returns an ordered list of properties which form a domain of this mapping.

Returns:
an ordered list of domain properties

See Also:
Proper t yMappi ng. get Donai nSet ()

getRange
public Property[] getRange()
Returns an ordered list of properties which form arange of this mapping.

Returns:
an ordered list of range properties
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mapValue
public Object[] nmapVal ue(Object[] dom

Executes the actual transformation - a mapping.

Parameters:
dom- an ordered list of domain properties values (the order must correspond to the get Domai n() method)

Returns:
an ordered list of range properties values (the order must corresponds to the get Range() method)
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cz.cuni.versatile.api.relops
| nter face M any20neM apping

All Superinterfaces:
PropertyMapping

public interface M any20neM apping
extends PropertyMapping

A mapping which corresponds to an ordinary n-ary function (P1, P2, P3, ..., Pn) -> Pm

Itisused if thereis aneed to combine several smpler propertiesinto asingle property and then use thistarget property in the
versioning code.

UAProf example: use Br owser UA. * (Ht ml Ver si on, Xhtm Version, BrowserVersion, BrowserNane) and
WapChar acteristics.* (WapVersion, Wi Version, Wi ScriptVersion) toderiveasingle Devi ceMar kupd ass, a
hierarchical classification (taxonomy), to simplify the decisions based on a device markup capabilities.

Method Summary

Property[] get Domai n()
Returns an ordered list of properties which form a domain of this mapping.

Property | get Range()
Returns arange of this mapping.

oj ect mapVal ue( Cbj ect[] dom
Executes the actual transformation - a mapping.

Methodsinherited from interfacecz. cuni . versati | e. api . rel ops. Propert yMappi ng

get Donmi nSet, get RangeSet, getReverse, provi desReverse

M ethods

getDomain
public Property[] getDomain()

Returns an ordered list of properties which form a domain of this mapping.

Returns:
an ordered list of domain properties

See Also:
Pr oper t yMappi ng. get Donai nSet ()

getRange
public Property getRange()

Returns arange of this mapping.
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Returns:
arange property

mapValue
public Object mapVal ue(Ohject[] dom

Executes the actual transformation - a mapping.

Parameters:
dom- an ordered list of domain properties values (the order must correspond to the get Domai n() method)

Returns:
arange property value
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cz.cuni.versatile.api.relops
| nter face One2M anyM apping

All Superinterfaces:
PropertyMapping

public interface One2M anyM apping
extends PropertyMapping

An information extraction mapping Px -> (P1, P2, P3, ..., Pn).Therearequiteafew instances of meta-data properties
which contain composite literal values or combine multiple semantical entities into a single named property and in turn require
further parsing to extract the individual sub-properties. For example:

e HTTPUser-Agent: Mzilla/5.0 (Wndows; U, Wndows NT 5.1; en-US; rv:1.8.1.4) Gecko/ 20070515
Firefox/2.0.0.4

* UAProf Sof t war ePl af or mf JavaP! at f or mcan contain both Conf i gur ati on/ CLDC- 1. 0 versusProf i | e/ M DP- 2. 0
thus combining Profile and Configuration under one UAProf attribute.

The motivation for introducing this type of mapping is to be able to parse the source property value and extract all the output data
values one pass to improve performance when using thiswithin aDel i ver yCont ext . Semantically, this type of mapping can be

replaced by a set of unary mappings.

Method Summary

Property | get Donai n()
Returns adomain of this mapping.

Property[] get Range()
Returns an ordered list of properties which form arange of this mapping.

oj ect [] mapVal ue( Cbj ect dom
Executes the actual transformation - a mapping.

Methodsinherited from interfacecz. cuni . versatil e. api . rel ops. Propert yMappi ng

get Donmai nSet, get RangeSet, get Reverse, provi desReverse

M ethods

getDomain
public Property get Domai n()

Returns adomain of this mapping.

Returns:
adomain property

getRange
public Property[] getRange()
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Returns an ordered list of properties which form arange of this mapping.

Returns:
an ordered list of range properties

mapValue
public Object[] mapVal ue(Obj ect dom

Executes the actual transformation - a mapping.

Parameters:
dom- adomain property value

Returns:
an ordered list of range properties values (the order must corresponds to the get Range() method)
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cz.cuni.versatile.api.relops
| nter face One20neM apping

All Superinterfaces:
PropertyMapping

All Known Implementing Classes:
| dentityMapping

public interface One20neM apping
extends PropertyMapping

An unary mapping (P1) -> (P2) totransform values of one property to values of another property. Can be used for
canonicalization or/and to generate taxonomies (hierarchical classifications) out of the raw unchecked meta data values.

Method Summary

Property | get Donai n()
Returns adomain of this mapping.

Property | get Range()
Returns arange of this mapping.

oj ect mapVal ue( Cbj ect dom
Executes the actual transformation - a mapping.

Methodsinherited from interfacecz. cuni . versati | e. api . rel ops. Propert yMappi ng

get Donmi nSet, get RangeSet, getReverse, provi desReverse

M ethods

getDomain
public Property getDomain()

Returns adomain of this mapping.

Returns:
adomain property

getRange
public Property getRange()
Returns arange of this mapping.

Returns:
arange property
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mapValue
public Object mapVal ue( Gbj ect dom

Executes the actual transformation - a mapping.

Parameters:
dom- adomain property value

Returns:
arange property value
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cz.cuni.versatile.api.relops
| nter face PropertyM apping

All Subinterfaces:
Many2ManyMapping, Many20neMapping, One2ManyMapping, One20neMapping

public interface PropertyMapping
extends

Pr oper t yMappi ng interface represents a generic a transformational map from a set of propertiesto another set of another

properties. Mathematically speaking, it isan n-ary function(P1, P2, P3, ..., Pn) -> (P1', P2', P3', ...Pm,nand
mbeing positive integers, so that given input values (x1: P1, ..., xn: Pn) it caculatesatuple of output values (y1: P1',
ym Pnj.

This generic interface is a super-type for a set of specialized mapping interfaces with different arities. The purpose of thisinterface
to serve as a marker interface and for meta-modeling capabilities like property dependency tracking. One of its sub-types
Many2NManyMappi ng corresponds to the most generic n: mmapping, other are simpler 1: n, n: 1 and 1: 1 arity maps.

The reason behind the chosen type hierarchy organization isto make implementation of the most common mappings easier, by
most common we assume 1: 1 - unary function.

Method Summary

Set get Domai nSet ()
Domain: aset of all source properties required to calculate a value of this mapping.

Set get RangeSet ()
Range: Returns a set of all target properties cal culated by this mapping.

PropertyMappi ng | get Reverse()
Returns an implementation of the corresponding reverse mapping, if implemented.

bool ean | provi desReverse()

Check whether this property mapping is aware of its corresponding reverse transformation
map.

M ethods

providesReverse

public bool ean provi desReverse()

Check whether this property mapping is aware of its corresponding reverse transformation map.

Returns:
t rue if aninvocation to get Rever se() will return areverse mapping.

getDomainSet
public Set getDonmi nSet ()

Domain: aset of all source properties required to calculate a value of this mapping. The size of the set is the arity of the
mapping.
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Returns:
aset of all source properties, must contain at least one item

getRangeSet
public Set get RangeSet ()

Range: Returns a set of al target properties calculated by this mapping.

Returns:
aset of al target properties, must contain at least one item

getReverse
public PropertyMappi ng get Reverse()

Returns an implementation of the corresponding reverse mapping, if implemented. A reverse mapping has their domain
and range sets swapped and in addition to that it should semantically complement its counterpart. If this methods does
return nul | , it does not mean a reverse mapping does not exist: there can still be one or more independent

implementations.

Returns:
reverse mapping if exists and known to this mapping implementation
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cz.cuni.versatile.api.relops
| nterface ReflexiveClosur e

All Superinterfaces:
Relational Operator

public interface ReflexiveClosure
extends Relational Operator

Ref | exi veCl osur e operator turns an input binary relation represented by aRel at i onal Property into areflexive binary
relation. In case the source property is already reflexive, the operator should return the source property.

Note: A generic implementation of thisinterface is feasible which constructs reflexive closures on the fly.
See Also:
Rel ati onal Property.isRefl exive()

Method Summary

Rel ati onal Property | reflexiveC osure(Rel ati onal Property source)

ReturnsaRel at i onal Property which corresponds to a reflexive closure of the source
binary relation.

M ethods

reflexiveClosure

public Rel ational Property refl exived osure(Rel ati onal Property source)

ReturnsaRel at i onal Proper t y which corresponds to areflexive closure of the source binary relation.

Parameters:
sour ce - asource relational property
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cz.cuni.versatile.api.relops
| nter face Relational Oper ator

All Subinterfaces:
InverseOf, ReflexiveClosure, SymmetricClosure, TotalOrder, TransitiveClosure

public interface Relational Oper ator
extends
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cz.cuni.versatile.api.relops
| nter face Relational Oper ator sRegistry

public interface Relational Oper ator sRegistry
extends

Rel ati onal Oper at or sRegi st ry isageneric class factory alowing to register custom implementations of relational operators
for individual relational properties.

See Also:
Rel ati onal Property

Method Summary

I nver seCf getlnverseO (String uni queNane)

Returnsal nver seOf implementation for agiven relational property identified by its
uni queNane.

Ref | exi veC osure | getRefl exi veCl osure(String uni qgueNane)

ReturnsaRef | exi ved osur e implementation for a given relational property identified by
itsuni queNane.

SymetricC osure | getSymmetricC osure(String uni queNane)

Returnsa Symet ri cC osur e implementation for a given relational property identified by
itsuni queNane.

Tot al Or der get Total Order (String uni queNane)

ReturnsaTot al Or der implementation for a given relational property identified by its
uni queNarre.

TransitiveC osure | getTransitived osure(String uni queNane)

ReturnsaTr ansi ti veC osur e implementation for agiven relational property identified
by itsuni queNarre.

void | registerlnplenentation(String uni queNanme, Rel ati onal Oper at or
inpl enent ati on)

Register an implementation for one or more relational operators for a given property.

M ethods

register | mplementation

public void registerlnplenentation(String uni queNane,
Rel ati onal Oper at or i npl enent ati on)

Register an implementation for one or more relational operators for a given property. This method uses uni queNane
instead of an instance of Rel at i onal Property inorder to avoid the need to physically instantiate all properties for
which we want to configure relational operators with the registry. In the typical situation, there are generic (property
independent) implementations for certain relational operators (1 nver sOf , Ref | exi ved osur e, Synmret ri ¢l osur e and
also Tot al Or der ), these can be overridden by custom implementations for individual propertiesif needed.

Parameters:
uni queNane - afully qualified name of arelational property

i mpl emrent at i on - an implementation of one or more relational operators, Javareflection is used to determine the set
of relational operators the given implementation supports.
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getReflexiveClosure

public Refl exiveC osure get Refl exi ved osure(String uni queNane)
t hr ows Unsuppor t edPr opert yExcepti on

ReturnsaRef | exi veCd osur e implementation for a given relational property identified by itsuni queNane.

Parameters:
uni queNane - afully qualified name of arelational property

Returns:
an implementation of arelational operator if one exists for a given property

Throws:
Unsuppor t edPr oper t yExcept i on - in case there is no implementation of the operator for a given property

getSymmetricClosure

public SymetricC osure get Symmetri cC osure(String uni queNane)
t hr ows Unsuppor t edPr oper t yExcepti on

Returnsa Symmet ri cC osur e implementation for a given relational property identified by its uni queNane.

Parameters:
uni queNane - afully qualified name of arelational property

Returns:
an implementation of arelational operator if one exists for a given property

Throws:
Unsuppor t edPr oper t yExcept i on - in case there is no implementation of the operator for a given property

getTransitiveClosure

public TransitiveC osure getTransitiveCd osure(String uni queNane)
t hr ows Unsuppor t edPr opert yExcepti on

ReturnsaTr ansi ti ved osur e implementation for a given relational property identified by its uni queNane.

Parameters:
uni queNane - afully qualified name of arelational property

Returns:
an implementation of arelational operator if one exists for a given property

Throws:
Unsuppor t edPr oper t yExcept i on - in case there is no implementation of the operator for a given property

getl nver seOf

public InverseX getlnverseOX (String uni queNane)
t hr ows Unsuppor t edPr opert yExcepti on

Returnsal nver seOf implementation for agiven relational property identified by its uni queNane.

Parameters:
uni queNane - afully qualified name of arelational property
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Returns:
an implementation of arelational operator if one exists for a given property

Throws:
Unsuppor t edPr oper t yExcept i on - in case there is no implementation of the operator for a given property

getTotalOrder

public Total Order getTotal Order(String uni queNane)
t hr ows Unsupport edPr opert yExcepti on

ReturnsaTot al Or der implementation for a given relational property identified by itsuni queNane.

Parameters:
uni queNane - afully qualified name of arelational property

Returns:
an implementation of arelational operator if one exists for a given property

Throws:
Unsuppor t edPr oper t yExcept i on - in case there is no implementation of the operator for a given property
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cz.cuni.versatile.api.relops
| nterface SymmetricClosure

All Superinterfaces:
Relational Operator

public interface SymmetricClosure
extends Relational Operator

Symmet ri cC osur e operator turns a source binary relation represented by aRel at i onal Property into a symmetric binary
relation. In case the source property is already symmetric, the operator should return the source property.

Note: A generic implementation of thisinterface isfeasible which constructs symmetric closures on the fly.
See Also:
Rel ati onal Property.isSymetric()

Method Summary

Rel ati onal Property | synmmetricC osure(Rel ati onal Property source)

ReturnsaRel at i onal Property which corresponds to a symmetric closure of the source
binary relation.

M ethods

symmetricClosure

public Rel ational Property synmetricC osure(Rel ati onal Property source)

ReturnsaRel at i onal Property which corresponds to a symmetric closure of the source binary relation.

Parameters:
sour ce - asource relational property
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cz.cuni.versatile.api.relops
| nterface TotalOrder

All Superinterfaces:
Relational Operator

public interface Total Order
extends Relational Operator

Tot al Or der operator constructs atotal order as an extension of a given source Or der Pr oper t y. By extension we mean that the
resulting total order must be a super-set of the source (partial) order thus preserving the existing source order. In case the source
order property isaready atotal order, the operator should return the source property.

Note: A generic implementation of thisinterface producing a meaningful total order for any given source property is hardly
possible. We assume property-specific implementations of this interface are used in most circumstances, however, a default generic
implementation can be provided to ensure a deterministic total order exists for al properties, even though thereis no particular
semantics associated to it.

See Also:
Order Property.isTotal Order()

Method Summary

OrderProperty | total Order (OrderProperty source)
Returns an Or der Pr oper t y which atotal order extending the source Or der Property.

M ethods

totalOrder
public OrderProperty total Order(OrderProperty source)

Returns an Or der Pr oper t y which atotal order extending the source Or der Property.

Parameters:
sour ce - asource order property
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cz.cuni.versatile.api.relops
| nterface TransitiveClosure

All Superinterfaces:
Relational Operator

public interface TransitiveClosure
extends Relational Operator

Transitived osur e operator builds atransitive closure of asource Rel at i onal Property so that the resulting
Rel ati onal Property represents atransitive binary relation. In case the source property is aready transitive, the operator should
return the source property.

Note: A generic implementation of thisinterface is practically impossible given the way the Versatile API is designed:

Rel ati onal Property only hascont ai ns(x, y) method, so that one would first need to scan the entire domain and build alist
of al ordered pairs{x, y} wherecontai ns(x, y) = true andthen proceed with building the transitive closure. This
represents computational complexity O(N2). It would help if we add an additional method to the Rel at i onal Pr operty, which
for agiven x would return a set of all y such that cont ai ns(x, y) = true. Theproblemisthat having such a method requires
al relational properties to become enumerable, which is exactly what we want to avoid: the Versatile API is designed in the way
which allows and encourages computational approach to implementing properties (as opposed to pure algebraic data manipulation
which can be quite limiting for some applications). Given the above, we assume property-specific implementations of thisinterface
are most likely to be used.

See Also:
Rel ati onal Property.isTransitive()

Method Summary

Rel ati onal Property | transitiveC osure(Rel ational Property source)

ReturnsaRel at i onal Property which corresponds to a transitive closure of the source
binary relation.

M ethods

transitiveClosure

public Rel ational Property transitived osure(Rel ati onal Property source)

ReturnsaRel at i onal Property which corresponds to a transitive closure of the source binary relation.

Parameters:
sour ce - asource relational property
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cz.cuni.versatile.api.relops
Class UnsupportedPropertyException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-cz.cuni.versatile.api.rel ops. Unsupport edPropertyException

All Implemented I nterfaces:
Seridizable

public class Unsuppor tedPr oper tyException
extends Exception

Thrown when unsuccessfully trying to resolve a uniqgueNameto a particular Rel at i onal Oper at or
See Also:
Rel ati onal Oper at or sRegi stry

Constructor Summary

public | UnsupportedPropertyException()

public | UnsupportedPropertyException(String nmessage)

public | UnsupportedPropertyExcepti on(Throwabl e cause)

public | UnsupportedPropertyException(String message, Throwabl e cause)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace,

toString

Methodsinherited from classj ava. | ang. Qbj ect

wai t

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,

Constructors

UnsupportedPropertyException
publ i c Unsupport edPropertyException()

UnsupportedPropertyException
publ i ¢ UnsupportedPropertyException(String nessage)
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(continued from last page)

UnsupportedPropertyException

publ i ¢ Unsupport edPropertyException(Throwabl e cause)

UnsupportedPropertyException

publi ¢ UnsupportedPropertyException(String nessage,
Thr owabl e cause)
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Package

cz.cuni.versatile.core

This package contains the default implementations of some essential Versatile concepts.

Q AbstractValveProvider

ValueProvider

+getattributeMame(): String
+getvalue(): Object

+hasValue(): boolean

+getiocalvalue): Object
+hasLocalvalue): boolean
+getDefault(): ValueProvider
+toPreferenceChain(): PreferenceChain

Q IdentitylMapping
One20neMapping

+getDomain(): Property
+getRange(): Property
+mapValue(dom: Object): Object

O

PreferenceBag

PreferenceBagImpl

Q PreferenceChainImpl

PreferenceChain

Q PropertyOperators

PropertyOperator

+getld(): int
+getMame(): String
+sIntrinsic(): boolean
+sExtrinsic(): boolean
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cz.cuni.versatile.core
Class AbstractValueProvider

j ava. |l ang. Obj ect
+-cz.cuni.versatile.core. Abstract Val uePr ovi der
All Implemented I nterfaces:
VaueProvider

Direct Known Subclasses:
ConstantVP

public abstract class AbstractValueProvider
extends Object
implements ValueProvider

The default implementation of the Val uePr ovi der interface. It implements the chaining mechanism and all the methods which
are generic, independent of a particular attributes/values context. When extending Abst r act Val uePr ovi der only the following
three methods need be implemented:

1. thetwo-parameter constructor
2. getLocal Val ue() method
3. hasLocal Val ue() method

Field Summary

protected | attrNanme
Attribute name.
protected | defaul t Provider

Next-in-the-chain value provider (default).

Constructor Summary

Abstract Val ueProvider (String attrNanme, Val ueProvi der defaultVal ue)
Public Constructor

public

Method Summary

String | getAttributeNane()

Val uePr ovi der get Def aul t ()

oj ect get Val ue()

bool ean | hasVal ue()

Pref erenceChain | toPreferenceChain()

Methodsinherited from classj ava. | ang. Qbj ect
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clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacecz. cuni . versati | e. api . Val uePr ovi der

get Attri buteNane, getDefault, getlocal Val ue, getVal ue, hasLocal Val ue, hasVal ue,
t oPref erenceChai n

Fields

attr Name

protected java.lang. String attrNane
Attribute name.

See Also:
get Attri but eName()

defaultProvider

protected cz.cuni.versatile. api.Val ueProvi der defaultProvider
Next-in-the-chain value provider (default).

See Also:
get Def aul t ()

Constructors

AbstractVValueProvider

public Abstract Val ueProvider(String attrNane,
Val ueProvi der def aul t Val ue)

Public Constructor

Parameters:
at t r Name - an attribute name in a given attributes/val ues context
def aul t Val ue - adefault value provider (fall-back), can be nul |

M ethods

getAttributeName
public final String getAttributeNane()

See Also:
Val ueProvi der. get Attri but eNane()

getValue
public final Object getVal ue()
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(continued from last page)

See Also:
Val uePr ovi der. get Val ue()

hasValue

public final bool ean hasVal ue()

See Also:
Val uePr ovi der . hasVal ue()

getDefault
public final Val ueProvider getDefault()

See Also:
Val uePr ovi der . get Def aul t ()

toPreferenceChain

public PreferenceChain toPreferenceChain()

See Also:
Val uePr ovi der . t oPr ef er enceChai n()
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cz.cuni.versatile.core
Class ConstantVP

j ava. |l ang. Obj ect

+-cz.cuni.versatile.core. Abstract Val ueProvi der

I . .
+-cz.cuni.versatil e. core. Const ant VP

All Implemented I nterfaces:
ValueProvider

public final class ConstantVP
extends AbstractV alueProvider

ConstantV P stands for Constant VValue Provider. The last-resort value provider, usually attached to the end of a value provider

chain to ensure a property value is always defined.

Fieldsinherited from classcz. cuni . versati | e. cor e. Abst r act Val uePr ovi der

at t r Nane, def aul t Pr ovi der

Constructor Summary

public | ConstantVP((hject val ue)

Method Summary

oj ect get Local Val ue()
Returns the constant value provided during instantiation.
bool ean | hasLocal Val ue()

Alwaysreturnst r ue.

Methodsinherited from classcz. cuni . versati | e. cor e. Abstr act Val uePr ovi der

get Attri buteNane, getDefault, getValue, hasVal ue, toPreferenceChain

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait,
wai t

wai t,

Methodsinherited from interfacecz. cuni . versati | e. api . Val uePr ovi der

get Attri but eNane, getDefault, getlocal Val ue, getVal ue, haslLocal Val ue, hasVal ue,
t oPr ef er enceChai n

Constructors
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(continued from last page)

ConstantVP
publ i c Constant VP( Obj ect val ue)

M ethods

getL ocalValue
public Object getlLocal Val ue()

Returns the constant value provided during instantiation.

See Also:
Val uePr ovi der. get Local Val ue()

hasL ocalValue

publi ¢ bool ean hasLocal Val ue()

Alwaysreturnst r ue.

See Also:
Val uePr ovi der . hasLocal Val ue()
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cz.cuni.versatile.core
Class I dentityM apping

j ava. |l ang. Obj ect
+-cz.cuni.versatile.core.ldentityMpping

All Implemented I nterfaces:
One20neMapping

public final class | dentityMapping
extends Object
implements One20OneM apping

A generic implementation of an identity mapping.

Thisis essentially used for property renaming to ensure compatibility between multiple property namespaces. For example when
using multiple revisions of UAProf or other vocabulary, where each revision uses a different XML namespace as a prefix for their
attributes, even though some of the attributes definitions remain unchanged.

Constructor Summary

public I denti t yMappi ng(Property donmin, Property range)
Constructs a mapping instance for a given pair of properties.

Method Summary

Property | get Donai n()

Set get Donai nSet ()

Property | get Range()

Set get RangeSet ()

PropertyMappi ng | get Reverse()

bj ect mapVal ue( Obj ect dom
Implements an identity function, i.e., returnsits input as the output.

bool ean | provi desReverse()

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacecz. cuni . versatil e. api . rel ops. One20neMappi ng

get Donmi n, get Range, mapVal ue

Methodsinherited from interfacecz. cuni . versati | e. api . r el ops. Propert yMappi ng
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get Donmi nSet, get RangeSet, getReverse, provi desReverse

Constructors

| dentityM apping

public IdentityMappi ng(Property domnain,
Property range)

Constructs a mapping instance for a given pair of properties.

M ethods

getDomain
public Property get Domai n()

See Also:
One2OneMappi ng. get Donai n()

getRange
public Property getRange()

See Also:
One2OneMappi ng. get Range()

mapValue
public Object mapVal ue( Ghj ect dom

Implements an identity function, i.e., returnsitsinput as the output.

See Also:
One2OneMappi ng. mapVal ue( Obj ect)

providesReverse

publi c bool ean provi desReverse()

See Also:
Proper t yMappi ng. provi desRever se()

getDomainSet
public Set getDomai nSet ()
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(continued from last page)

See Also:
Pr oper t yMappi ng. get Donai nSet ()

getRangeSet
public Set get RangeSet ()

See Also:
Pr oper t yMappi ng. get RangeSet ()

getReverse
public PropertyMappi ng get Reverse()

See Also:
Proper t yMappi ng. get Rever se()
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cz.cuni.versatile.core
Class Prefer enceBagl mpl

j ava. |l ang. Obj ect
+-java. util.AbstractCol |l ection
I+-j ava. util . Abstract Set
I+-j ava. util . HashSet
I+- cz.cuni.versatil e.core. PreferenceBagl npl

All Implemented I nterfaces:
PreferenceBag, Collection, Set, Seriadizable, Cloneable, Set

public class PreferenceBagl mpl
extends HashSet
implements Set, Cloneable, Serializable, Set, Collection, PreferenceBag

Default implementation of the Pr ef er enceBag interface.

Constructor Summary

public | PreferenceBagl npl ()

public Pref erenceBagl npl (int initial Capacity)

public Pref erenceBagl npl (int initial Capacity, float |oadFactor)

public | PreferenceBagl npl (Coll ection c)

Methodsinherited from classj ava. uti | . HashSet

add, clear, clone, contains, iskEnpty, iterator, renove, size

Methodsinherited from classj ava. uti | . Abstract Set

equal s, hashCode, renpveAl l

Methodsinherited from classj ava. uti | . Abstract Col | ecti on

add, addAll, clear, contains, containsAll, isEnpty, iterator, renove, renoveAll,
retainAll, size, toArray, toArray, toString

Methodsinherited from classj ava. | ang. Obj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. util . Col | ecti on

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renoveAll, retainAll, size, toArray, toArray
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Methodsinherited from interfacej ava. uti | . Set

renove, renoveAll, retainAll, size, toArray,

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renoveAll, retainAll, size, toArray,

Methodsinherited from interfacej ava. util . Col | ecti on

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renoveAll, retainAll, size, toArray,

Methodsinherited from interfacej ava. uti | . Set

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renoveAll, retainAll, size, toArray,

Methodsinherited from interfacej ava. util . Col | ecti on

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renoveAll, retainAll, size, toArray,

Methodsinherited from interfacej ava. uti | . Set

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renoveAll, retainAll, size, toArray,

Methodsinherited from interfacej ava. util . Col | ecti on

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,

Constructors

PreferenceBagl mpl
public PreferenceBagl npl ()

See Also:
java. util.HashSet ()

PreferenceBagl mpl
public PreferenceBagl npl (int initial Capacity)

See Also:
java.util.HashSet (int)

PreferenceBagl mpl

public PreferenceBagl npl (int initial Capacity,
fl oat | oadFactor)
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(continued from last page)

See Also:
java. util.HashSet(int, float)

PreferenceBagl mpl
public PreferenceBagl npl (Collection c)

See Also:
java. util.HashSet (java.util. Coll ection)
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cz.cuni.versatile.core
Class PreferenceChainl mpl

j ava. |l ang. Obj ect
+-java. util.AbstractCol |l ection
I+-j ava. util . AbstractlLi st
I+-j ava. util . ArraylLi st
I+- cz.cuni.versatil e.core. PreferenceChai nl npl

All Implemented I nterfaces:
PreferenceChain, Collection, List, Serializable, Cloneable, RandomAccess, List

public class Prefer enceChainl mpl
extends ArrayList
implements List, RandomAccess, Cloneable, Serializable, List, Collection, PreferenceChan

Default implementation of the Pr ef er enceChai n interface.

Fieldsinherited from classj ava. uti | . Abstract Li st

nmodCount

Constructor Summary

public Pr ef er enceChai nl npl ()

public Pref erenceChai nl npl (int initial Capacity)

public | PreferenceChainlnpl (Collection c)

Methodsinherited from classj ava. uti |l . ArraylLi st

add, add, addAll, addAll, clear, clone, contains, ensureCapacity, get, indexCf,
i sEnpty, lastlndexOf, renove, renoveRange, set, size, toArray, toArray, trinifoSize

Methodsinherited from classj ava. util . Abstract Li st

add, add, addAll, clear, equals, get, hashCode, indexOr, iterator, |astlndexCf,
listlterator, listlterator, renove, renoveRange, set, subList

Methodsinherited from classj ava. uti | . Abstract Col | ecti on

add, addAll, clear, contains, containsAll, isEnpty, iterator, renobve, renoveAll,
retainAll, size, toArray, toArray, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. util . Col | ecti on
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add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
remove, renmoveAll, retainAl, size, toArray, toArray

Methodsinherited from interfacej ava. util . Li st

add, add, addAll, addAll, clear, contains, containsAll, equals, get, hashCode,
i ndexOf, isEmpty, iterator, lastlndexOf, listlterator, listlterator, renove, renove,
renoveAl l, retainAll, set, size, sublList, toArray, toArray

Methodsinherited from interfacej ava. util . Col | ecti on

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renoveAll, retainAll, size, toArray, toArray

Methodsinherited from interfacej ava. util . Li st

add, add, addAll, addAll, clear, contains, containsAll, equals, get, hashCode,
i ndexOf, iskEnpty, iterator, lastlndexOf, listlterator, listlterator, renove, renove,
renoveAll, retainAll, set, size, sublList, toArray, toArray

Methodsinherited from interfacej ava. util . Col | ecti on

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renmoveAll, retainAll, size, toArray, toArray

Methodsinherited from interfacej ava. util . Li st

add, add, addAll, addAll, clear, contains, containsAll, equals, get, hashCode,
i ndexOF, isEnpty, iterator, lastlndexOF, listlterator, listlterator, renove, renove,
renoveAl l, retainAll, set, size, sublList, toArray, toArray

Methodsinherited from interfacej ava. util . Col | ecti on

add, addAll, clear, contains, containsAll, equals, hashCode, isEnpty, iterator,
renove, renoveAll, retainAll, size, toArray, toArray

Constructors

PreferenceChainlmpl
publ i c PreferenceChainl npl ()

See Also:
java.util.ArrayList()

PreferenceChainlmpl
public PreferenceChainlnpl (int initial Capacity)

See Also:
java.util.ArrayList(int)
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PreferenceChainlmpl
public PreferenceChainl npl (Coll ection c)

See Also:
java.util.ArrayList(java.util.Collection)
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cz.cuni.versatile.core
Class PropertyOperators

j ava. |l ang. Obj ect
+-cz.cuni.versatile.core. PropertyQperators

All Implemented I nterfaces:
PropertyOperator

public class PropertyOperators
extends Object
implements PropertyOperator

A default implementation of the Pr oper t yOper at or interface as well as an enumeration of all built-in (pre-defined) property
operators. The set of operators can be easily extended, however, it always depends on the individual implementation of the
Resour cePr ovi der interface which operatorsit recognizes. The operators listed below are mandatory for al compliant

Resour cePr ovi der implementations.

Operator | Intrinsic | Assertive | Applicable
= yes yes Property
yes yes Property
yes Yyes Property
>= yes yes Property
<= yes yes Property
Rel ati on
assert no yes al Proper
ty
Rel ati on
\allssert In no yes al Proper
ty
szlse” e Ino yes Taxonony
equi val e Equi val e
nt no yes nce
conpar ab OrderPro
le no yes perty
i sParent |no yes Taxonormny
isChild |no yes Taxonony
'ofAnceSt no yes Taxonony
i sDescen
dant no yes Taxonony
EESI Mat ¢ no no Taxonony
See Also:
QueryTenpl ate
Field Summary
public static final ASSERT

assert extrinsic assertive operator.

public static final ASSERT | NV

assertlnv extrinsic assertive operator.
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public static final ASSERT_LEVEL
assertLevel extrinsic assertive operator.
protected | assertive
Flag whether the operator is assertive or whether it allows for an approximate matching (fall
-back, constraint relaxing).
public static final BEST_MATCH
bestMatch extrinsic constraint-relaxing operator.
public static final COVPARABLE
comparable extrinsic assertive operator.
public static final EQ
Equals intrinsic assertive operator.
public static final EQUI VALENT
equivalent extrinsic assertive operator.
public static final GE
Greater than or equal to (>=) intrinsic assertive operator.
public static final Gr
Greater-than (>) intrinsic assertive operator.
protected | id
The unique ID of the operator.
protected | intrinsic
Flag whether the operator isintrinsic or extrinsic
public static final I S ANCESTOR
isAncestor extrinsic assertive operator.
public static final IS CH LD
isChild extrinsic assertive operator.
public static final I S _DESCENDANT
isDescendant extrinsic assertive operator.
public static final | S_PARENT
isParent extrinsic assertive operator.
public static final LE
Lessthan or equal to (<=) intrinsic assertive operator.
public static final LT
Less-than (<) intrinsic assertive operator.
protected | nane

A human-readable name - just for logging and debugging.

Constructor Summary

pr ot ect ed

PropertyQOperators(int id, String name, bool ean intrinsic, boolean
assertiive)

Protected Constructor - can be re-used by subclasses extending the set of supported
operators.
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Method Summary

i nt get1d()

String | getNane()

bool ean | isAssertive()
bool ean | isExtrinsic()
bool ean | islntrinsic()

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacecz. cuni . versati |l e. api . Propert yOper at or

getld, getName, isAssertive, isExtrinsic, islntrinsic

Fields

id
protected int id

The unique ID of the operator.

name

protected java.lang. String name

A human-readable name - just for logging and debugging.

intrinsic
protected bool ean intrinsic

Flag whether the operator isintrinsic or extrinsic

« intrinsic operators use methods of the actual property values for comparison, so they rely on the existing methods of
Java objects

« extrinsic operators rely on the relations externally provided by the properties (e.g. Or der Pr oper t y, Equi val ence)

assertive

prot ect ed bool ean assertive

Flag whether the operator is assertive or whether it allows for an approximate matching (fall-back, constraint relaxing).

See Also:
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(continued from last page)
PropertyQperator.isAssertive()

EQ

public static final cz.cuni.versatile.api.PropertyQperator EQ
Equals intrinsic assertive operator. When comparing two values, it invokes Qbj ect . equal s() method.
See Also:

oj ect . equal s(j ava. | ang. Obj ect)
QueryTenpl at e. add_Equal (String)

GT

public static final cz.cuni.versatile.api.PropertyQperator GT

Greater-than (>) intrinsic assertive operator. When comparing two values, it invokes Conpar abl e. conpar eTo()
method.

Remarks: Requires the objects to implement the Conpar abl e interface.

See Also:
Conpar abl e. conpar eTo(j ava. | ang. Obj ect)

QueryTenpl at e. add_GT( St ri ng)

LT

public static final cz.cuni.versatile.api.PropertyOperator LT
Less-than (<) intrinsic assertive operator. When comparing two values, it invokes Conpar abl e. conpar eTo() method.
Remarks: Requires the objects to implement the Conpar abl e interface.
See Also:

Conpar abl e. conpar eTo(j ava. | ang. Obj ect)
QueryTenpl ate. add_LT(Stri ng)

GE

public static final cz.cuni.versatile.api.PropertyQperator GE

Greater than or equal to (>=) intrinsic assertive operator. When comparing two values, it invokes
Conpar abl e. conpar eTo() method.

Remarks: Requires the objects to implement the Conpar abl e interface.

See Also:
Conpar abl e. conpar eTo(j ava. | ang. Obj ect)

QueryTenpl at e. add_GE(Stri ng)

LE

public static final cz.cuni.versatile.api.PropertyQperator LE

Lessthan or equal to (<=) intrinsic assertive operator. When comparing two values, it invokes
Conpar abl e. conpar eTo() method.

Remarks: Requires the objects to implement the Conpar abl e interface.

See Also:
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Conpar abl e. conpar eTo(j ava. | ang. Obj ect)
QueryTenpl ate. add_LE(Stri ng)

ASSERT

public static final cz.cuni.versatile.api.PropertyQperator ASSERT

assert extrinsic assertive operator. When matching two values, it invokes Rel at i onal Property. contai ns(x, y).

Remarks:

« Canonly be appliedto aRel ati onal Property
« thereforeit applies also to Or der Pr opert y, Equi val ence and Taxonony

See Also:
Rel at i onal Property. contai ns(Obj ect, Object)

QueryTenpl at e. addAssert (String)

ASSERT_INV

public static final cz.cuni.versatile.api.PropertyQperator ASSERT | NV

assertlnv extrinsic assertive operator. When matching two values, it invokes Rel at i onal Property. contai ns(y, x),
whichisequivalentto | nver seCf (p: Rel ati onal Property). contains(x, y).

Renmar ks:

e Can only be applied to a Relational Property
« thereforeit applies also to Or der Pr opert 'y, Equi val ence and Taxonony

See Also:
Rel ati onal Property. contai ns(Obj ect, Ohject)

I nver seCf
QueryTenpl at e. addAssert I nv(String)

ASSERT_LEVEL
public static final cz.cuni.versatile.api.PropertyQOperator ASSERT_LEVEL
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(continued from last page)
assertLevel extrinsic assertive operator. Similar to assert but applies only to taxonomies. Besides the
Rel ati onal Property. contai ns(x, y) itimposesan additional constraint on how far arex andy in the classification
hierarchy (taxonomy). The additional mandatory parameter | evel (i nt) representsthe additional constraint as follows:

e level = 0 -equivalent to assert

* | evel > 0 - absolute distance from the root of the taxonomy

e l evel < 0 -reativedistance from the context node
Remarks:

» Can only be applied to a Taxonomny property

« typically used together with the bestMatch operator to implement constrained fall-back search

e | evel > 0 makesmost sense for fixed-depth taxonomies (e.g. UNSPSC), for example, by combining "bestMatch
and assertLevel (2)", we can match all entries which are equal-to or greater-than a given entry, up-to the second level
of the 4-level UNSPSC hierarchy: given 43232203 (File versioning software), we generate the following search
sequence to find an upper-bound best match:

43232203 (File versioning software)
43232200 (Content management software)
43230000 (Software)

 The parent entry 43000000 (Information Technology Broadcasting and Telecommunications) wont' match the query
given the "assertLevel(2)" condition.

* | evel < 0 ontheother hand allows to express how many steps of the best match fall-back search we want to allow,
given the example above and the query "bestMatch and assertLevel(-1)", only the exact match and optionally one step
fall-back occurs:

43232203 (File versioning software)
43232200 (Content management software)

See Also:
Taxonony
BEST_MATCH
QueryTenpl at e. addAssertLevel (String, int)

COMPARABLE
public static final cz.cuni.versatile.api.PropertyQperator COVPARABLE

comparable extrinsic assertive operator. Check wheter two property values are comparable given the particular order
property.

Remarks:

» Can only be applied to an Or der Pr oper t y property

See Also:
Order Property. conpar abl e( Obj ect, nhject)
QueryTenpl at e. addConpar abl e( Stri ng)

EQUIVALENT
public static final cz.cuni.versatile.api.PropertyQperator EQU VALENT
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(continued from last page)
equivalent extrinsic assertive operator. Unlike the equals (an intrinsic operator) equivalent relies on Equi val ence sub-
type of Rel at i onal Property to decide which values are considered "equal”.

Remarks:

 Can only be applied to an Equi val ence property

See Also:
Equi val ence
Quer yTenpl at e. addEqui val ent (St ri ng)

IS PARENT

public static final cz.cuni.versatile.api.PropertyQperator IS PARENT
isParent extrinsic assertive operator. Please refer to Taxonony API for details.

Remarks:

» Can only be applied to a Taxonomny property

See Also:
Taxonony. i sPar ent (Chj ect, Object)

QueryTenpl at e. addl sParent (Stri ng)

IS CHILD

public static final cz.cuni.versatile.api.PropertyOperator IS CH LD

isChild extrinsic assertive operator. Please refer to Taxonony API for details.

Remarks:

» Can only be applied to a Taxonomy property

See Also:
Taxonony. i sChil d(Ooj ect, bject)
QueryTenpl at e. addl sChi |l d(Stri ng)

IS ANCESTOR
public static final cz.cuni.versatile.api.PropertyQperator IS ANCESTOR

isAncestor extrinsic assertive operator. Please refer to Taxonony AP for details.

Remarks:

 Can only be applied to aTaxonomy property

See Also:
Taxonony. i sAncest or (Obj ect, hject)

Quer yTenpl at e. addl sAncestor (String)
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IS DESCENDANT
public static final cz.cuni.versatile.api.PropertyQperator |I'S DESCENDANT

isDescendant extrinsic assertive operator. Please refer to Taxonony API for details.

Remarks:

 Can only be applied to aTaxonony property
* Itisequivalent to Rel ati onal Property. contai ns() incaseof Taxonony.

See Also:
Taxonorny. i sDescendant (Cbj ect, Object)
QueryTenpl at e. addl sDescendant ( St ri ng)

BEST MATCH
public static final cz.cuni.versatile.api.PropertyQperator BEST MATCH

bestMatch extrinsic constraint-relaxing operator. Probably the most powerful and useful Versatile operator: it startswith a
given context node = the actual property value obtained from its Val uePr ovi der and tries to perform an exact match, if
no resource is found, it uses Taxonony#get Ancest or | t er at or () to generate a sequence of candidates in ascending
order, leveraging the classification hierarchy of the taxonomy. With properly designed taxonomiesin place, one can thus
easily implement quite sophisticated fall-back strategies using hierarchical defaulting (constraint relaxing).

Remarks:

« Can only be applied to aTaxonomy property
» An example using UNSPSC taxonomy: given 43232203 (File versioning software) we generate the following search
sequence to find the closest match:
43232203 (File versioning software)
43232200 (Content management software)
43230000 (Software)
43000000 (Information Technology Broadcasting and Telecommunications)
/ (root = property value not set = universal concept)

See Also:
ASSERT_LEVEL
Taxonony. get Ancestorlterator(Cbject, Conparator)
QueryTenpl at e. addBest Mat ch( Stri ng)

Constructors

PropertyOperators

protected PropertyQperators(int id,
String nane,
bool ean intrinsic,
bool ean assertive)

Protected Constructor - can be re-used by subclasses extending the set of supported operators.

Parameters:
i d - unique operator 1D used for processing query predicates
nane - human readable equivalent for debugging and logging
i ntrinsic -intrinsic/extrinsic flag

Page 112 of 116


http://www.unspsc.org/

Index

M ethods

getld
public int getld()

See Also:
PropertyQOperator. getld()

getName
public String getNane()

See Also:
Pr opert yOper at or . get Nane()

isintrinsic

public boolean islntrinsic()

See Also:
PropertyQOperator.islntrinsic()

ISExtrinsic

public bool ean isExtrinsic()

See Also:
PropertyQperator.isExtrinsic()

iISAssertive

publ i c bool ean isAssertive()
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