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Foreword

ISO

technical-committees-collaborate infields of mutual-interest - Other international nrnani7nﬁnnc,

12:2012(E)

(the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC

overnmental

tech

Inter|

The
Stan

ology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
national Standards are drafted in accordance with the rules given in the ISO/IEC Directives, H

main task of the joint technical committee is to prepare International Standards. Draft

and ’tﬂon-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field |of information

art 2.

International

Hards adopted by the joint technical committee are circulated to national bedies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this doedment may be the subject of patent

rights. ISO and IEC shall not be held responsible for identifying any ar all such patent rights.

ISO/

Subgommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This

techmically revised.
It alsp incorporates ISO/IEC 15938-12:2008/Cor.1:2009, ISO/IEC 15938-12:2008/Cor.2:2010,

ISO/

ISO/

content description interface:

EC 15938-12 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information

second edition cancels and replaces the first edition{(ISO/IEC 15938-12:2008), which has be

EC 15938-12:2008:Amd.1:2011 and ISO/IE€-15938-12:2008:Amd.2:2011.

EC 15938 consists of the following. parts, under the general title Information technology —

Part 1: Systems

Part 2: Description definition language
Part 3: Visual

Part 4: Audio

Part 5; Multimedia description schemes

Part 6. Reference software

technology,

D
=]

- Multimedia

Part 7: Conformance testing

Part 8: Extraction and use of MPEG-7 descriptions
Part 9: Profiles and levels

Part 10: Schema definition

Part 11: MPEG-7 Profile schemas

Part 12: Query format
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Introduction

The MPEG-7 standard, also known as the "Multimedia Content Description Interface", aims at providing
standardized core technologies allowing the description of audiovisual data content in multimedia
environments. This is a challenging task given the broad spectrum of requirements and targeted multimedia
applications, and the broad number of audiovisual features of importance in such a context. In order to

achieve this

The standardl is subdivided into twelve parts:

1.

road gnnl, MPEG.7 standardizes:

Datatypd
reusabl¢g

Descript
represer
It is pos
requirent
element

Descript
compon
and may

A Descr
the exte

Systemsg
transmig

Systemg
transpor
to mana

Descript
represer

Visual: \{

Audio: A

basic types or structures employed by multiple Descriptors and Description Schemes.

brs (D) to represent Features. Descriptors define the syntax and the semantics’ of each fe
tation. A Feature is a distinctive characteristic of the data, which signifies something to some

ents. A Descriptor does not participate in many-to-one relationshipss with other descr

.
on Schemes (DS) to specify the structure and semantics of the relationships between
bnts, which may be both Ds and DSs. A Description SchemeZshall have descriptive inform
participate in many-to-one relationships with other description elements.

ption Definition Language (DDL) to allow the creatiof of new DSs and, possibly, Ds and to
nsion and modification of existing DSs.

tools to support multiplexing of descriptions ‘or description and data, synchronization is
sion mechanisms, file format, etc.

: Architecture of the standard, tedls that are needed to prepare MPEG-7 Descriptions for eff
and storage, and to allow synchronization between content and descriptions. Also tools re
jing and protecting intellectual property.

on Definition Language: Language for defining new DSs and eventually also new Ds, b
tation of DDL expressions.

isual descriptiotr tools (Ds and DSs).

udio description tools (Ds and DSs).

Multime(fia Description Schemes: Description tools (Ds and DSs) that are generic, i.e. neither p

visual n

bs that are description elements not specific to the audiovisual domain that corresponds to

ature
body.

Sible to have several descriptors representing a single feature, i.e. to address different rel¢vant

ption

their
ation

allow

sues,

cient
lated

inary

urely

r purely audio

Reference Software: Software implementation of relevant parts of the MPEG-7 Standard.

Conformance: Guidelines and procedures for testing conformance of MPEG-7 implementations.

Extraction and use of MPEG-7 descriptions.

Profiles and Levels.

10. Schema Definition.

Vi
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11. MPEG-7 Profile Schemas.

12. Query Format.

This part of ISO/IEC 15938 contains the tools of the MPEG Query Format (MPQF). It addresses the normative
aspects of the MPQF and also illustrates some non-normative examples. The syntax of the Query Format is

defined using the guidelines of DDL ISO/IEC 15938-2.

© ISO/IEC 2012 — All rights reserved Vi
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INTERNATIONAL STANDARD ISO/IEC 15938-12:2012(E)

Information technology — Multimedia content description
interface —

Part 12:
Query format

1 Bcope

1.1 | Organization of the document

This | part of ISO/IEC 15938 describes the query format tools which/may be used independently or in
combination with other parts of ISO/IEC 15938. Each query format tool\is' described in two normatjve sections:

o SJyntax: Normative specification of the query and management format.

e $emantic: Normative definition of the semantics,of all the components of the corresppnding query
format specification.

In some instances the query format level tool is also‘described using either one or two informative|sections:
o Examples: Optionally an informative‘section dealing with examples is appended.

o [efinitions: Optionally an informative section dealing with definitions is appended.

1.2 | Overview of the Query Format

The puery format provides a standardized interface for multimedia content information retrieval dystems (e.g.
MPEG-7 databases) in.three aspects which are input query format, output query format| and query
mangagements. The input*query format specifies the interface through which the users can dgescribe their
sear¢h criteria with a_set of precise input parameters in addition to a set of preferred output parameters to
depi¢t the return«result sets. The output query format specifies the interface format for the result set. The
query management provides means for selecting services (e.g. MPEG-7 database) or aggreggted services
(e.g.[service provider that administers a set of different services) based on service properties (e.g. supported
query format).

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

XQuery 1.0 and XPath 2.0 Data Model (XDM). W3C Recommendation, 23 January
2007. http://www.w3.0org/TR/xpath-datamodel/

XML Path Language (XPath) 2.0. W3C Recommendation, 23 January 2007. http://www.w3.org/TR/xpath20/

© ISO/IEC 2012 — All rights reserved 1
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3 Terms, definitions, abbreviated terms and conventions

For the purposes of this document, the following terms and definitions, abbreviated terms and conventions
apply.

3.1 Terms and definitions
311

content
data and the associated metadata

31.2
evaluation item
El
unit, against|which the query condition is tested

NOTE By default, an El is a multimedia content of the multimedia repository, but other types ©of El are also pogsible.
An El can be:
1) A multi

2) A segmgnt of a multimedia resource;

3) An XPat

edia content;

-item related to the multimedia content’s metadata XML tree.

313
input query|format
interface format going from a requester to one or more responders With two functionalities

— functionplity providing a combination of syntax and semantics of the interface, through which the
requester assigns search criteria and associated data;

— functionplity providing syntax and semantics of the interface, through which the requester specifies the
format df the result data

NOTE The second functionality of the input:query format provides tools by which the requester can express degsired
output format that should be conformant to thespecification of output query format.

31.4

metadata
data expresged as a schema valid XML instance to carry additional information describing a multimedia
resource, where the schemadefines the information model of the data

3.1.5
multimedia content
coded repregentation of the information contained in or related to a multimedia resource in a formglized
manner suitable for interpretation by human means

3.1.6

multimedia resource

URI identifiable portion of raw data of a video, an image, an audio or text in any format, that is associated with
a MIME Content-Type

317

output query format

interface format going from the responder to the requester as a response to the request specified by the input
query format

NOTE Output query format defines all possible structures of return from responder to the requester. The structure of
an actual return shall be decided by OutputDescription element in input query format.

2 © ISO/IEC 2012 — All rights reserved
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3.1.8

query management tools

tools to support the functionality required to manage the query transaction between the requesters and the
responders

NOTE The query management tools do not include tools that are supported by network protocols. The query
management tools intend to be network agnostic and media agnostic.

3.1.9
segment
spatial, temporal, or spatio-temporal unit of multimedia, for example, a temporal segment of video, or a spatial

segment-of-an-image

3.1.10
XPath-item
either a node from the multimedia content’s metadata XML tree or an atomic value

NOT Details about the different types of nodes and atomic values can be found jn‘the" W3C Reconmmendation on
XQugry 1.0 and XPath 2.0 Data Model. An XPath-item of a multimedia content’s metadata may or may ngt be related to
a mujtimedia content’s segment. Also, a multimedia content or a multimedia content’s segment may for may not be
relatgd to XML metadata. Within MPQF queries, XPath can be used to select(ajsequence of multimegia content’s
segments and/or metadata XPath-items. According to the W3C Recommendation on XQuery 1.0 and XPath 2.0 Data
Modg|, a sequence is an ordered collection of zero or more XPath-items.

3.2 | Abbreviated terms
MPEG: Moving Picture Experts Group
MPEG-7:  ISO/IEC 15938

MPQF: MPEG Query Format, ISO/IEC 15938412

URI: Uniform Resource Identifier (IETF Standard is RFC 2396)

URL Uniform Resource Locator(IETF Standard is RFC 2396)

XML Extensible Markup*Language (W3C, http://www.w3.org/XML/)
RDF Resource Description Framework (W3C, http://www.w3.0rg/RDF/)

SPARQL: SPARQL Query Language for RDF. W3C Recommendation 15 January
2008. ‘hitp://www.w3.org/TR/rdf-spargl-query/

3.3 | Conventions

3.3.1| ~ Query and query management tools

This part of ISO/IEC 15938 specifies the format for query and query management tools using XML-Schema.

o Query — A set of tools supporting the definition of the query request as well as the query response defined
for the MPEG query format. The structure defined for the Query element provides a container for input
query format or output query format.

o Input query format — Input and FetchResult elements are defined for the query. The input
query format structure provides a container for a query request. Such a request should contain a
set of conditions and/or the output description which specifies the structure and content of the
output query format and/or a set of declarations.

© ISO/IEC 2012 — All rights reserved 3
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o Output query format — The output element is defined for the query. It provides a container for all
the responses from a responder to a requester. It may contain not only query results but also any
messages such as error and exceptions.

e Management tools — A set of tools for the query management defined for the MPEG query format
including service discovery, querying service capability, and service capability description. The structure
defined for the management tools provides a container for input management tools or the output
management tools.

o Input management tools — An Input element is defined for the management tools intended to be
sent from a requester to one or more responders.

3.3.2 Nam

be sent from a responder to one or more requesters.

ng convention

Dutput management tools — An Output element is defined for the management tools intended to

In order to $pecify tools for the query format, this part of ISO/IEC 15938 uses constructs provided by the
language specified in ISO/IEC 15938-2 [1], such as "element", "attribute”, "simpleType" and "complexType".

The names associated to these constructs are created on the basis of the following conventions:

e If the ngme is composed of various words, the first letter of each word)is capitalized. The rule fo

capitaliz

e Element

e Attribute] naming: the first letter of the first word is“ot capitalized (e.g. timeUnit attribuf
IncrDurdtionType).

ation of the first word depends on the type of construct and is.d€scribed below.

naming: the first letter of the first word is capitalized (e.g. TimePoint element of TimeType).

r the

e of

e complex[Type naming: the first letter of the first wordhis capitalized, the suffix "Type" is used at the end of

the nam

e simpleType naming: the first letter of the first'\word is not capitalized, the suffix "Type" may be used 3
end of tHe name (e.g. timePointType).

NOTE The full name of the complexType or simpleType is used when referencing a complexType or simpleTy

the definition

3.3.3 Documentation convention

The syntax (¢

b, except the concrete types inherited from abstract types.

f the query format.

t the

pe in

f each datatype, descriptor and description scheme is specified using the constructs provided by
ISO/IEC 15938-2 [1], and-is shown in this part of ISO/IEC 15938 using a specific font and background:

<complexType \name="ExampleType">
<sequence>
<element name="Elementl"” type="string' minOccurs="1" maxOccurs="1"/>
</sequence>
<attribute name="attributel" type="string" use="default" value="attrvaluel"/>
</complexType>
4 © ISO/IEC 2012 — All rights reserved
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The semantics of each datatype, descriptor and description scheme is specified using a table format, where
each row contains the name and a definition of a type, element or attribute:

Name Definition
ExampleType Specifies an ...
element1 Describes the ...
attribute1 Describes the ...

Non-hormative examples are included in separate sections, and are shown in this paft) of ISQO/IEC 15938
using a separate font and background:

<Exgmple attributel="example attribute value">
Elementl>example element content</Elementl>
</Esample>

Morgover, the schema defined in this part of ISO/IEC 15938 follows ‘a type-centric approach.|As a result,
almost no elements (in the XML schema sense) are defined. Most_of the description tools are specified only
by defining a complexType or a simpleType. In order to create\a description, it has to be assymed that an
element of a given type (complexType or simpleType) has been declared somewhere in the |schema, for
example as a member of another complexType or simpleType.

The examples in the informative sections assume that.the following declaration has been made:

<elgment name="Example" type="mpgfxMyToolType">

Thergfore, the example shown above is a\valid description.

3.3.4 Wrapper convention of the-schema

The Byntax defined in this partef ISO/IEC 15938 assumes the following schema wrapper.

<schema xmlns:mpgf="urn:mpeg:mpgf:schema:2008"
xmlns="http://www.w3.0rg/2001/XMLSchema"

targetNamespaee="urn:mpeg:mpgf:schema:2008" elementFormDefault="qualifigd"
attfibuteFerfmDefault="unqualified">

4 Strueture and Data Model

4.1 Structure

The Query Format defines the interface between a requester and a responder. The requester may be any
requester and the according responder might be the service provider, which can in turn additionally be a
requester to a number of other databases. Additionally, one or more service providers can utilize the Query
Format acting as responder from the requester side and as requester, when forwarding the messages to a
number of databases. Furthermore, the service provider may have the capability to aggregate the results from
different databases and to reply a combined result to the requester. Figure 1 depicts a possible setup for the
use of the MPEG Query Format.

© ISO/IEC 2012 — All rights reserved 5
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The part of the query format related to the messages from the requester to the responder, describing their
search criteria, is called Input Query Format; the part of the query format related to the messages in return is
called Output Query Format. Additionally, the format for the management messages provides means for
selecting services (e.g., MPEG-7 database) or aggregated services (e.g., service provider that administers a
set of different services) based on service properties (e.g., supported query format, etc.).

Requester

~

S

\_MPQF

—) |nput Query Format=——p
—— OQutput Query Format «(—

—)—-QUETy MaTTagenment MUt ——
s Query Management Output <G

[ Client

Figure 1 — Possible scenario for the use of the MPEG Query Format

N

ce
der

S\

~

J

Input

o
c
©
<

r—

FetchResult

Output
MpegQuery l/
Input
Management
Output

Figure 2 — Schema overview of the uppermost elements of the MPEG Query Format
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The root element of the MPEG Query Format is named “MpegQuery” and it contains a sequence of Query
and Management elements. Table 1 explains both elements in more detail:

The

depi¢ts the containing elements in more detail. Note that the Input and the FPetchResult elen
to thé Input Query Format, which provides a container for describing a query request (e.g., the qu

and/

Table 1 — Query and Management elements

Query A set of tools are defined for the query and response for the MPEG

Input Query Format or Output Query Format.

Format. The structure defined for the Query element provides a container for

Query

Management | A set of tools for the query management defined for the MPEG Query Format
including service discovery, querying service capability, and service capability

description. The structure defined for the Management element proyi
container for Management Input Tools or the Management Output Togls.

des a

Duery element of the MPEG Query Format defines a set of tools for the query'and its respad

br the output description which specifies the structure and content of thejoutput query format)

Table 2 — Elements in Query-Tools

nse. Table 2
nents belong
ery condition

asynchronous mode.

Input The Input element is part of the Input‘Query Format. Its structure proyides a
container for describing a query request.” Such a request can consist of g4 query
condition and/or the output description which specifies the structure and ¢ontent
of the output query format and/orsome declaration parts.

FetchResult | The FetchResult element is also part of the Input Query Format. It alldws the

user to request the .résults of a previous query issued using e.g., the

Output The output element describes the Output Query Format. It provides a co
for all the respenses from a responder to a requester. It may contain n
query results-but also any messages such as errors, exceptions or comme

ntainer
pt only
hts.

The

Form
capa
Form
resp

© IS0

Management element of the MPEG Query Format represents the Query Management Tools
at. It describes\a’set of tools for the query management including service discovery, que
bility, and servicé capability description. Similar to the query tools (Input Query Format and ¢
at), the mi@nagement part distinguishes the tools for the request (Input Management Ty
bnse (Output Management Type). Table 3 depicts the containing elements in more detail.

of the Query
'ying service
Dutput Query
pe) and the

Table 3 — Elements in Query Management Tools

be sent from a requester to one or more responders.

Input | The Input element, which is defined for the management tools, is intended to

be sent from a responder to one requester.

Output | The Output element, which is defined for the management tools, is intended to
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4.2 Data Model

Processing and evaluation of an MPQF query is executed against one or more multimedia repositories. Note,
all introduced terms used within this subclause are explained in 3.1.

From the point-of-view of the MPQF, a multimedia repository is an unordered set of multimedia contents
(MCs). An MPQF query specifies a search condition tree composed by conditions which may be
interconnected by Boolean expressions. Conditions within the condition tree operate on one evaluation-item
(El) at a given time, or two Els if a Join operation is used. By default, an evaluation-item (El) is a multimedia
content in the multimedia repository, but other types of Els are also possible. An El can be either a multimedia
content (MC), a segment of a multimedia resource, or an XPath-item related to the MC’s metadata XML tree.

A segment ¢
temporal seg

According to

metadata XML tree or an atomic value. Details about the different types of nodes and atomic, values c3

found in the
MC’s metad
may or may

of MC’s seginents and/or metadata XPath-items.

The scope
Evaluatio
Evaluatio
video segme
then the rg
Evaluatio
a collection ¢

XPath expre
of evaluatio
document re
is related jug

When relatii
the root of th

5 RootE

5.1 Introdg
The MpegQy
used as the
format and {

famuttimediacontent is—a spatiatandror temporatunitof oftimedia Tesource, forexamny
ment of a video, or a segment of an image.

the XQuery 1.0 and XPath 2.0 Data Model (XDM), an XPath-item is either a node-from the

W3C Recommendation of the XQuery 1.0 and XPath 2.0 Data Model (XDM). An-XPath-item
hta may or may not be related to an MC’s segment. A multimedia contentyor’an MC’s seg
not be related to XML metadata. Within MPQF queries, XPath can be used to select a sequ

of query evaluation and the granularity of the result set\shall be determined by
hPath element specified in the QueryCondition ,element. For example, if
hPath element points to a certain level of a video segment,\then the result set is a collecti
nts with the requested metadata. If the EvaluationPath"element points to a video reso
sult set consists of a collection of video resourcés with the requested metadata. |

f multimedia contents, as stored in the repository;.each satisfying the query condition.
ssions appearing in MPQF can be absolute oh relative. When absolute, independently of the
n item being addressed, an XPath expression will always refer to the root of the metd
lated to the multimedia content which the evaluation-item belongs to (even if the evaluation
t to a fragment of this document).

e, an XPath expression will always refer to the root node of the metadata fragment (which cg
e metadata document or cannot) related to the evaluation item being addressed.

Flement

uction

le, a

MC'’s
n be
of an
ment
ence

the
the
on of
urce,
the

hPath element in the QueryCondition element is)not specified, the output result is provided as

kind
data
Litem

n be

ery element serves as the root element of the MPEG Query Format. The root element sh

Il be

topmaost element in all messages transmitted. This applies on the one side to the input query
he output query format of a query request/response as well as on the other side to the query

managemen

massaages-oftha innut/outnbut
23 §e8S-0HRe-HRPUHOthpPHt:
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5.2 Syntax
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5.3 Semantics

Semantics of the MpegQueryType type:

Name Definition

MpegQuery Serves as the root element of the MPEG Query Format. The MpegQuery element
shall be used as the topmost element in any instance of MPEG Query Format.

MpegQueryType Specifies the syntax of the root element. Within this element, either one of the
Input, FetchResult or Output element of the Query or one of the Input or Output
element of the Management element shall be instantiated, respectively.

Query Wraps the user query request (an Input or a FetchResult elemgnt) or| the
responder response to a user query request (the Output element).

Input Wraps the user query specified using the Input Query Format, which is to be jsent
from the requester to the responder.

FetchRelsult Allows the user to request the result of a previous guery. In case of a query
request issued using the asynchronous mode (with—the immediateResponse
attribute of the InputQueryType type set to false), the\FetchResult element shdll be
used to indicate the preparedness of the user to-receive results. In case of a query
request issued using the synchronous modejthe FetchResult element shall be
used to receive individual pages of the resuli-set (if paging is activated).

queryll The requester is looking for a the result’ of a certain identifier in asynchrofous
mode. The attribute querylD specifieshis identifier.

retrievgPageNum  Specifies the number of page“the requester wants the responder to rgturn
(optional) The default value«is\<'.’

Output Wraps the responder, response to a user query as described using the Odtput
Query Format. The output is sent from the responder to the requester.

Management Describes the \Query Management tools which may be exchanged betwWeen
responders _and requesters. Within this element only one of Input or Ouytput
element shall)be instantiated.

Input Wraps a user request for service capabilities.
Output Wraps the response to a user request for service capabilities.
mpqflD Specifies a unique identifier which is assigned to every message sent between a

requester and a responder.

5.4 Example

The following examples show the use of the root element for the MPEG Query Format. The first three
examples demonstrate the use of the Query element. First, a user query request is simulated by using the
Input element. Note, that no details have been specified. Second, the result of a previous asynchronous
request is going to be fetched by the user. Finally, the result set of a query request is demonstrated by using
the Output element.

The last example shows the use of a service discovery request by using the Management element followed

by an Input element. In this case the response would contain a list of all available services which are
registered.
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<MpegQuery mpgfID="idForMyRequestl">
<Query>
<Input>
</Input>
</Query>
</MpegQuery>

<MpegQuery mpgfID="idForMyRequest2">

<Query>

<FetchResult queryID="idFromAsyncRequestl"/>
<poUuEeTry
</MpegQuery>

<MpggQuery mpgfID="idForMyResponsel">
Duery>
<Output>

N

</Output>
<)/ Query>
</MpegQuery>

<MppgQuery mpgfID="idForMyRequest3">
<Management>

<Input>

</Input>

<)/Management>

</MpegQuery>

6 Patatypes
6.1 | MediaLocatorType

6.1.1 Introduction

The |MedialLocatorTypentype serves as a basic datatype for locating a multimedia resqurce in the
MedlaResource element.

The MedialLocafoerType type shall be composed of either a MediaUri element or InlineMefia element
for Ipcating a~multimedia resource. The InlineMedia element enables an alternative method to a
Med3iaUriJforfocating multimedia resource, by embedding the multimedia resource into the descfiption.

© ISO/IEC 2012 - All rights reserved 11
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6.1.2 Syntax

<complexType name="MediaLocatorType">
<sequence>
<choice>
<element name="MediaUri" type="anyURI"/>
<element name="InlineMedia" type="mpgf:InlineMediaType"/>
</choice>
</sequence>
</complexType>
<complexType name="InlineMediaType">
<chofce>
element name="MediaDatal6" type="hexBinary"/>
element name="MediaData64" type="base64Binary"/>
</chpice>
<attribute name="type" type="mpgf:mimeType" use="required"/>
</complekType>

6.1.3 Semantics

Semantics of the MedialocatorType type:

Name Definition

MediaLocaforType Specifies the Medialocatp¥Type type. Describes the
location of a multimedia. resource in MediaResource
element. The location ‘©fYa multimedia resource should be
specified either by féference to the external multimedia
resource using the MediaUri element or by embedding the
multimedia reseurce within the description as an
InlineMedia\instance.

MediaUri Points tg.the actual resource that is used for querying.

InlineMedfa Desctibes the actual resource that is used for querying.

Semantics of the InlineMediaType type:

Name Definition

InlineMed} &Pype Specifies the multimedia resource embedded in the resource.
Fhe—FrrtimetMediafype—type—is—a—container—for—the—actuat

binary multimedia resource.

MediaDatal6 Describes the actual resource that is used for querying,
encoded as a textual string in base-16 format.

MediaData64 Describes the actual resource that is used for querying
encoded as a textual string in base-64 format.

Type This attribute specifies the mimeType of the multimedia
resource.

12 © ISO/IEC 2012 - All rights reserved
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6.2 MimeType

6.2.1 Introduction

The mimeType type is defined to specify the syntax for a mimeType element which shall be used to identify
the media type of a multimedia resource.

6.2.2 Syntax

<simpleType name="mimeType">
<festriction pbase="string
<whiteSpace value="collapse"/>
<pattern value="' ([Xx]\-)?2[!#$%&#x27;*+.0-9A-Z\"—~&#x7f; ]1+/ ([Xx]\-
)2 [ #5%&#x27; *+.0-9A-Z\"~~&#xTE; \=1+"' />

<[restriction>
</simpleType>

6.2.3 Semantics

Semantics of the mimeType type:

Namg Definition

mimgType Specifies the syntax of the mimeType type, which is used to
identify the type of multimedia resource.

pattern value Specifies the allowed pattern for mimeTypes and corresponds
to RFC 2045 MIME (Part 1).

6.3 | XPathType

6.3.1 Introduction

XPath expressions are used t0 identify elements and attributes in the corresponding responder description
(spetified by the namespace of the description, e.g., MPEG-7) in Input Query or Output Query. The instance
of xPathType shalll_be compliant to the specification XML Path Language (XPath) 2.0, W3C
Recammendation 23“January 2007.

6.3.71 Syntax

<sinpdeType name="xPathType">
<testriction base="token"
</simpleType>

6.3.3 Semantics

Semantics of the xPathType type:

Name Definition

xPathType Describes the valid xPath expression.

© ISO/IEC 2012 — All rights reserved 13
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6.4 ZeroToOneType

6.4.1 Introduction

The zeroToOne datatype represents a f1oat value in the range of 0.0 to 1.0.

6.4.2 Syntax

<simpleType name="zeroToOneType">
<restriction base="float">
<minIficIusive value="0.0
<maxIpclusive value="1.0"/>
</restrfction>
</simpleType>

6.4.3 Semantics

Semantics of the zeroToOneType type:

Name Definition
zeroToOnelype Describes a floating value in the range'ef0.0 to 1.0 inclusive.
6.5 Term[ype

6.5.1 Introduction

The TermTy

inside the
Descripti

to point to t

expressed by successive applying of the\Term element.

6.5.2 Synthx

pe type is to be used in the classification scheme and other tools to control the use of the terms
query format. The Name elementtallows the specification of the label of the term.
bn element allows the definition*and the description in text format. The href attribute is required
he classification scheme, in which the terms are defined. A hierarchy of nested terms cgn be

The

<complexT
<sequen
<elem
<elem
<elem

</seque
<attrib
</complex

ype name='"TermType">

Ce>

bnt names"Name" type="string" minOccurs="0"/>

Ent dame="Description" type="string" minOccurs="0"/>
Ent, \name="Term" type="mpgf:TermType" minOccurs="0"
maxOccurs="unbounded" />

nce>

ute name="href" type="mpgf:SimpleTermType" use="required"/>
Type>

<simpleType name="SimpleTermType">

<restri
</simpleT

ction base="anyURI"/>
ype>

14
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Name Definition

TermType Specifies a TermType type which is used for describing
capabilities and its references to classification schemes.

Name Specifies the name of the term.

Des¢ription Specifies a detailed description of the term.

Tern Specifies a new term which supports nested term definjtions.
href Specifies the SimpleTermType type pointingcte a specifig

term of a classification scheme.

SimpleTermType Specifies the URN of the term.

6.5.4 Example

For the examples, check the classification schemes in Annex.B.
6.6 | ClassificationScheme

6.6.1 Introduction

The [classificationScheme element.is’an element, which contains the classification schen
use of the TermType type, which allows a nested definition of terms.

6.6.2 Syntax

he. It makes

<elgment name="ClasSificationScheme">
<gomplexType>
<sequence>
<element\wnrame="Term" type="mpgf:TermType" maxOccurs="unbounded"/>
</sequenge>
<attrdibute name="uri" type="anyURI" use="required"/>
<attribute name="domain" use="optional">
<simpleType>

<list itemType="mpgf:xPathType"/>

</simpleType>
</attribute>
</complexType>
</element>

© ISO/IEC 2012 — All rights reserved
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6.6.3 Semantics

Semantics of the ClassificationScheme element:

Name Definition
ClassificationScheme This element contains the actual classification scheme
Term Describes the content of the classification scheme (the single

terms including a description).

Uri Identifies the classification scheme with a Uniform Resource
Identifier (URI). This URI shall uniquely identify a classification
scheme. The use of a URN as a classification scheme URI is
preferred.

Domain Indicates a set of description elements to which- this
ClassificationScheme applies. The set is specified using
an XPath expression. This attribute is a hint ‘'on” how the
ClassificationScheme can be used in a,description. One
or more values may be specified.

The XPath in this attribute is defined-relative to a description
roof, not the DDL schema. Fori example: a value of
" /[Classification/Genre" for domain indicates that the
ClassificationScheme can be used for "Genre" elements
inside of all "Classification® elements in the description.

6.6.4 Example

See Annex B for classification scheme examples:
6.7 RelationType

6.7.1 Introduction

The RelationType type describes a relation among DS instances and controlled terms. The argumentg of a
relation are ¢ategorized into. the source (first) and the target (second) arguments. Both the source and target
arguments for a relation-are ordered. A relation may have a variable number of arguments in each df the
source and the target,

6.7.2 Synthx

<complexType name="RelationType">
<sequence/>
<attribute name="relationType" type="anyURI" use="required"/>
<attribute name="sourceResource" type="IDREF" use="required"/>
<attribute name="targetResource" type="IDREF" use="optional"/>
</complexType>

6.7.3 Semantics

Semantics of the RelationType type:

16 © ISO/IEC 2012 — All rights reserved
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Name Definition

RelationType Specifies the RelationType type of a spatial or temporal
relation.

relationType Describes the type of the Relation. Depending on the used

QueryType (SpatialQueryType, TemporalQueryType)
the allowed classification scheme types differ. The allowed
classification schemes are defined at the corresponding query
types

sougceResource

Specifies the source element of the specific relation. The
source element shall be defined in the declaration part of.type
DescriptionResourceType type and point to @) valid
description according to the used query type (€.9.; for 4
SpatialQueryType type only a MPEG-7 Stilllmage of
comparable (of other metadata standards)description is
allowed)

targetResource

Specifies the target element of the specific relation. The targef
element shall be defined in the.declaration part of type
DescriptionResourceType type and point to a valid
description according to the<used query type (e.g., for 4
SpatialQueryType typeonly a MPEG-7 Stilllmage of
comparable (of other metadata standards) description is
allowed)

6.7.4 Example

See the SpatialQuery and TemporalQuery type for the examples.

6.8 | SemanticFieldType

The BemanticFieldType supports the addressing of individual Subject/Object parts of an RDF trigle which are

involied in a comparison expression or the sorting operation.

6.8.1 Syntax

<complexTypelname="SemanticFieldType">

<gequenge>

</seguence>

<ellement name="Var" type="string"/>

</comptexType

6.8.2 Semantics

Semantics of the SemanticFieldType:

Name

Definition

SemanticFieldType

Specifies the representation of a semantic field within the
query format. A semantic field addresses a node
(subject/object) according to the RDF data model (triple). The

© ISO/IEC 2012 — All rights reserved
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Name Definition
syntax is similar to the SPARQL query language and starts
with a question mark and a descriptive identifier or a specific
URI for the variable.

Var Defines a place holder for the subject of a RDF triple. The
place holder must start with a question mark and a descriptive
identifier or a specific URI.

6.8.3 Example

The main pdirpose of the SemanticFieldType (the variable element) is the addressing of RDE nodes

used in sort
specific nods
be the price
to a request
certain thres
used to filter

e information or want to filter the result set according to specific literal values.CAh example
of a hotel which is modeled like hotel->hasPrice->value (e.g., Bloom->hasRrice->80 which rq
ng triple: ?hotel -> hasPrice -> ?price), then one want to filter all hotels ‘Whose price is abg
hold. In this case, the GreaterThan condition (comparison expression already defined in MP(Q
the identified literal to a specific bound.

ng and comparison expressions. For instance, one want to have the result set sorted am]er a

o be

ight
sults
ve a
DF) is

<MpegQuer
<Queryj
<Ir

</1
</Quer
</MpegQue

y mpgfID="">
>
put>
<QueryCondition>
<Condition xsi:type="AND">
<Condition xsi:type="SemanticRelation"
anchor="true" anéhorDistance="0">
<Subject>?hotel</SubjeCt>
<Property>hasPrice</Rroperty>
<Object>?price</Object>
</Condition>
<Condition xsi:type="GreaterThan">
<SemanticArithmeticField>
<Var>?pgice</Var>
</SemantticArithmeticField>
<DoubleValue>100.0</DoubleValue>
</Conditdon>
</Conditignd>
</QueryCondition>
nput>
>
>

7 Input Query Format

7.1 Introduction

This clause specifies the Input element defined for the Input Query Format. The Input Query Format
structure is defined by the InputQueryType type. It provides a container for describing a query request
containing a set of conditions and/or the specification of the structure and content of the output query format
and a declaration part. In general, this type provides all necessary constructs in order to express a multimedia
query request to a set of databases.

18
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7.2 Syntax
<complexType name="InputQueryType">
<sequence>
<element name="QFDeclaration" type="mpqgf:QFDeclarationType" minOccurs="0"/>
<element name="OutputDescription" type="mpqgf:OutputDescriptionType"
minOccurs="0"/>
<element name="QueryCondition" type="mpgf:QueryConditionType" minOccurs="0"/>
<element name="ServiceSelection" type="mpgf:ServiceSelectionType"
minOccurs="0"/>
</sequence>

<attribute
<gttribute
defqult="true
<attribute
</cqmplexType
<conplexType
<gequence>
<element
</sequence>
</cqmplexType

name="previousAnswerID" type="anyURI" use="optional"/>
name="immediateResponse" type="boolean" use="optional"
"/>

name="timeout" type="duration" use="optional"/>

>

name="ServiceSelectionType">

name="ServiceID" type="anyURI" maxOccurs="unkounded" />

>

7.3 | Semantics

Semantics of the

InputQueryType type:

Name

Definition

InputQueryType

Specifies the syntax.of the Input element, which describes the input quiery request
to be sent from the'requester to the responder.

QFDeclaration

Defines resources that can be referenced for describing query conpditions and
output dafa fields in the QueryCondition or OutputDescripti element,
respectively. A resource is either a multimedia resource or a descriptipn resource.
A multimedia resource is specified either by the inlined raw data of an image,
video, etc. or a pointer (URL) to its location. The description resoufce contains
information of low level (e.g., color) or high level (e.g, objects) fegtures of an
example media. The description can be given by any valid XML-based multimedia
metadata schema.

Furthermore, one has the possibility to declare specific fields (e.g., MPEG-7
Creator element) of any XML-based multimedia metadata schemal|in order to
reuse this information within the OutputDescription element or the QueryCondition
element.

OutputDescriptio

n Defines the content as weII as the structure of the returned vaILe from the
2 d information
WhICh the result set should contaln For mstance in case of searchlng for songs,
one would like to know the song title, location, etc. Depending on the used
multimedia metadata standard (of the target service) the XML elements can vary.
Furthermore, by using absolute path entries, the requester has the possibility to
force the structure of the returned value.

QueryCondition

Defines the search and filter criteria within a single query.

ServiceSelection

Specifies the set of services where the query should be evaluated. This element is
supposed to be used in case of communicating with an aggregation service in
order to signalize which subset of the available services should evaluate the
request. The syntax is specified by the ServiceSelectionType type.

© ISO/IEC 2012 - All

rights reserved 19
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Name Definition

previousAnswerlD Specifies a unique identifier to determine a query response already received
(optional). This attribute is intended to be used in operations (e.g., relevance
feedback) such as a search within the previous result set.

immediateResponse Defines the mode of operation. The default value of this optional attribute is “true”.
When either the value is “true” or the attribute is not present, the requester
expects to receive the response immediately (until timeOut). If the value of this
attribute is “false”, the requester is expected to receive only a “mpgflID” as
response (asynchronous mode). In the asynchronous mode, the requester will
come later (after the timeOut) to harvest the response (sending a message
including the FeichResult element). In case of a given value for the expirationPate
attribute, the result set is required to be cached. In case of no expirationDate
attribute is given, it is an implementation issue.

timeOut Specifies the temporal duration during which the responder can perform searghing
the relevant databases.

In the immediate response mode of operation, it can be interpreted as a time|limit
within which an aggregation responder can wait for ¢he’ individual sefvice
provider’s response.

In the asynchronous mode of operation, it can ®e finterpreted as a waly of
specifying a time point, after which the requesterintends to issue a FetchResult

query.

Semantics of the ServiceSelectionType type:

Name Definition

Specifies the syntax of theServiceSelection element, which determineg the
ServiceSelectionType set of services where thewrequest should be sent to.

ServicelD Defines one service by its ID of type anyURI. This information is the samg as
given by the service’s capability description and denotes the service’s entry pagint.

7.4 Example

Examples for the Input‘-element are given in the following sub-clauses of QFDeclaratjon,
OutputDes¢ription ahd QueryCondition. An example for a service selection is presented below] The
ServiceSelectionelement in the input element determines the set of databases that have been chosen
for retrieval.|The use.of the ServiceSelection element assumes the existence of an aggregation sdrvice
which takes |care.of on the one side distributing the query to the selected target databases and on the pther
side aggregatitig’the individual result sets in a sophisticated manner. In case of a direct query requesf to a
single database, the service selection element may be omitted.

_,e.,.,_————————————
<MpegQuery mpgfID="someID">
<Query>
<Input>
<ServiceSelection>
<ServiceID>http://www.test-retrieval.com</ServiceID>
<ServicelID>http://www.test-retrievall.com</ServiceID>
</ServiceSelection>
</Input>
</Query>
</MpegQuery>
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8 QFDeclaration
8.1 Introduction

The optional QFDeclaration element allows declaring reusable definitions of data paths and resources that
can be referenced multiple times within a query. Its structure is defined by the QFDeclarationType type,
which consists of a sequence of DeclaredField and Resource elements and Prefix information declaring
used namespaces. A DeclaredField element allows declaring a reusable data path within an item’s
metadata. A Resource element allows declaring a reusable resource description using one of the subtypes
of the ResourceType (the MediaResourceType type or the DescriptionResourceType type). A
Prefix element allows declaring a shortcut for a namespace which is used in semantic expressions.

8.2 | Syntax

<conplexType name="QFDeclarationType">
<gequence>
<element name="DeclaredField" type="mpgf:DeclaredFieldType" minOccurs="0"
max(®ccurs="unbounded" />
<element name="Resource" type="mpgf:ResourceType" minOecurs="0"
max@ccurs="unbounded" />
<element name="Prefix" minOccurs="0" maxOccurs="unbounded">
<complexType>
<attribute name="name" type="string" use3"required" />
<attribute name="uri" type="anyURI" use="required" />
</complexType>
</element>
</sequence>
<!-- Declaration of entities that can‘be reused in OutputDescription or
QueryCondition -->
</complexType>

<conplexType name="DeclaredFieldType">
<gimpleContent>
<extension base="mpqgf:xPathType">
<attribute name="id" tgpe="ID" use="required"/>
<attribute name="typeName" type="string" use="optional"/>
</extension>
</simpleContent>
</cqmplexType>

<complexType name="ResourceType" abstract="true">
<gttribute names"resourcelID" type="ID" use="required"/>
</complexType>

<conmplexTypel Name="MediaResourceType">
<gomplex€entent>
<extension base="mpgf:ResourceType">
<sequence>
element name="MediaResource" fype="mpqf - Medi alocatorType®™
</sequence>
</extension>
</complexContent>
</complexType>

<complexType name="DescriptionResourceType">
<complexContent>
<extension base="mpqgf:ResourceType">
<sequence>
<element name="AnyDescription">
<complexType mixed="true">
<sequence>
<any namespace="##any"/>

</sequence>
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</complexType>

</element>
</sequence>
</extension>
</complexContent>
</complexType>

8.3 Semantics

Semantics ofthe-oFbeetaration Tee—type:
Name Definition
QFDeclargtionType Specifies the syntax of the QFDeclaration element; which allows
declaring reusable definitions of data paths and resdudrces that can be
referenced multiple times within a query.
DeclaredHield Allows declaring a reusable data path within ‘an item’s metadatal. Its
structure is defined by the DeclardFieldType type.
Resource Allows declaring a reusable resource~description using one of| the
subtypes of  the abstract RésourceType type (the
MediaResourceType type or¢thé DescriptionResourceType
type).
Semantics of the Prefix element:
Name Definition
Prefix Defines the name and the unique URI of a namespace, e.g.
http.//www.w3.0rg/1999/02/22-rdf-syntax-ns# for RDF.
Name Defines\the name or shortcut of the namespace. For instance:
xsd.
Uri Defines the assigned URI for this prefix and shortcut. For
instance: http.//www.w3.0rg/2001/XMLSchema#
Semantics of the DeclaredFieldType type:
Name Definition
DeclaredFTeldlype Complex type which allows declaring a reusable data path within an item’s
metadata the same way as the FieldType type does, but adding an ID that
can be referenced multiple times within a query.
As the FieldType type, the DeclaredFieldType type is derived by
extension from the xPathType type which is itself derived from the token
type. It serves to specify a data path within an item’s metadata using an
XPath expression.
XPath expressions appearing in MPQF can be absolute or relative. When
absolute, independently of the kind of evaluation item being addressed (see
the Terminology section), an XPath expression will always refer to the root
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Name Definition

of the metadata document related to the multimedia content to which the
evaluation item belongs (even if the evaluation-item is related just to a
fragment of this document).

When relative, an XPath expression will refer to the root node of the
metadata fragment (which can be the root of the metadata document or
cannot) related to the evaluation item being addressed.

If a typeName is specified, the XPath expression will refer to all the
elements belonging to the named type appearing anywhere within the
evaluation item being addressed. In this case only ieldtive XPath
expressions are allowed.

Id Specifies a unique identifier for the declared field. The attributg id can be
used for referencing the field multiple times within-the query.

typeName Specifies the name of a complex data type defined in MPEG-7 ¢r any other
metadata schema, which will serve as the starting point of a relative XPath
expression.

Semantics of the ResourceType type:

Name Definition
ResgqurceType Specifies the root type of all resource types. It is abstract.
resqurcelD Specifies_a unique identifier for the declared resource. The

identifierCcan be used for referencing the resource multiple
times within the query.

Semantics of the MediaResourceType type:

Namg Definition

MedjaResourgeType Subtype of the ResourceType type which allows describing
one or more resources by containing or pointing to their raw
media data.

MediaResource Element of the Medial.ocatorType type which allows
describing a resource by containing or pointing to its raw
media data.
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Semantics of the DescriptionResourceType type:

Name

Definition

DescriptionResourceType

Specifies the DescriptionResourceType type which is an
extension of the ResourceType type.

DescriptionResource

Specifies the container for any description based on a specific
schema specified by the namespace declaration within the
description.

8.4 Exam

In this exan
following tg
ImageReso

ple

ble shows a QFDeclaration example of an image ‘image.jpg?O\with the
1rceID. By referring to ImageResourceID, a query condition that searches image files s

to the resource can be described in the QueryCondition element.

ple, the QFDeclaration element allows to describe an image resource-for retrieval.
identifier

The

milar

<MpegQue
<Query
<Inp

<Q

</

</Inj
</Quer
</MpegQu{

ry mpgfID="someID">

it >

'Declaration>

Resource resourcelD="ImageResourceID" xsi:type="MediaResourceType">

MediaResource>
<MediaUri>image.jpg</MediaUri>
/MediaResource>

/Resource>

DFDeclaration>

but>

7>

by >

The next ex
resource. An
element.

pmple shows that the QEDeclaration element allows describing Dublin Core metadata
y XML-schema valid metadata can be target with putting its namespace in the AnyDescrip

as a
Fion

<MpegQuer
<Query>
<Inpu

<QF

<

y mpgfID="semeID">

>
Declaxation>
Regowrce resourcelID="DC title" xsi:type="DescriptionResourceType">

An¥YDescription xmlns:dc="http://purl.org/dc/elements/1.1/"

xsi:schemalocation="http://purl.org/dc/elements/1.1/ dc.xsd">
<dc:title>World Cup 2006</dc:title>

</AnyDescription>
</Resource>
</QFDeclaration>
</Input>
</Query>
</MpegQuery>
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9 Output Description

9.1 Introduction

The OutputDescription element is part of the Input element in the Query element which describes the
structure of the returned data from the responder to the requester. It specifies which data shall be included in
the response which is defined by the Output element of the Query element and how it is structured.
Furthermore, it allows limiting the maximum number of items per output page and the overall item count.
Besides, it also allows the users to use the aggregation and sorting processes in the OutputDescription
element.

9.2 | Syntax

<conplexType name="OutputDescriptionType">

<gequence>
<element name="ReqgField" type="mpgf:FieldType" minOccurs="0"
max@ccurs="unbounded" />
<element name="RegAggregateID" type="IDREF" minOccurs="0"
max(ccurs="unbounded" />
element name="RegSemanticField" type="string" migQccurs="0"

maxOccurs="unbounded" />

<element name="GroupBy" minOccurs="0">

<complexType>

<sequence>
<element name="GroupByField" type="mpgf:FieldType"
max@ccurs="unbounded" />
<element name="Aggregate" type="mpgf:AggregateExpressionType"
minQccurs="0" maxOccurs="unbounded"/>
</sequence>

</complexType>
</element>
<element name="SortBy" type=Ympgf:AbstractSortByType" minOccurs="0"
max(ccurs="unbounded" />

</sequence>

<gttribute name="maxPageEntries" type="positiveInteger" use="optional"|/>
<gttribute name="maxItemCount" type="positiveInteger" use="optional"/
<gttribute name="freeTextUse" type="boolean" use="optional"/>
<gttribute name=%thumbnailUse" type="boolean" use="optional"/>
<gttribute name='"!mediaResourceUse" type="boolean" use="optional"/>
<gttribute name="outputNameSpace" type="anyURI" use="optional"/>
<gttribute mame="distinct" type="boolean" use="optional"
defqult="falsge" />
<!-1 This\indicates that if I want to receive a link to the actual medig

resqurge .~ ——>
</conplexType>

<complexType name="FieldType">
<simpleContent>
<extension base="mpgf:xPathType">
<attribute name="typeName" type="string" use="optional"/>
<attribute name="fragmentResultName" type="string" use="optional"/>
<attribute name="fromREF" type="IDREF" use="optional"/>
<attribute name="fieldREF" type="IDREF" use="optional"/>
<attribute name="resultMode" use="optional" default="structured">
<simpleType>
<restriction base="string">
<enumeration value="flat"/>
<enumeration value="structured"/>
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</restriction>
</simpleType>
</attribute>
</extension>
</simpleContent>
</complexType>

9.3 Semantics

Semantics of the ooTpUTDEsCTripTIonTYDE tYPe:

Name

Definition

OutputDegcriptionType

Describes the way how the information related to the selected digital
items should be returned in the output pages.

ReqgField

Describes a data path within the item’s metadatajwhich a requester asks
to be returned. Paths are specified by making use of relative XPath
expressions, which refer to the root of the evaluation item’s metadatal(the
one specified by the EvaluationPatlir element), or optionally using
absolute XPath expressions referred~to the root of the multimedia
content’s metadata (to which the evaluation item belongs). Depending on
the value of the resultMode attribute, the resulting metadata fragmgents
of the different RegField elements will appear in several ResultFileld
elements or within a single/Description element (or two if a Join
operation is used). If the:GroupBy element appears in the query, lonly
aggregation results and fields appearing within a GroupByFileld
element can be requested.

RegAggredgatelID

Describes thecdD of the aggregate operation the requester asks t¢ be
returned. When one or more RegAggregateIDs are used, |the
aggregate-ID should be in the GroupBy element.

RegSemantflicField

Deseribes the place holder of the desired semantic variable, whigh is
filtered in the Semantic Expression part of the QueryCondition. The place
holder follows the SPARQL syntax beginning with a question mark apd a
descriptive identifier: e.g. ?person

GroupBy

Describes the grouping operation the user wants to apply to the query
results.

GroupByField

Describes the key for the grouping process. In a usual case, leaf ngdes
are intended to be used as an instance of the GroupByField. When a

structured-field{e-g—DS)-is-defined-as-akey—al-the-mandatory-elements
and attributes included in the pointed node shall be considered for
grouping. For an optional field to be considered in the grouping, it should
be specified individually. All used keys in the GroupByField element
are required to appear as a RegField element in the

OutputDescription element.

Aggregate

Describes the aggregate operation the user wants to apply to the results
of the specified grouping operation.

SortBy

Describes the sort operation the user wants to apply to the query results.

26
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Name

Definition

maxPageEntries

Describes the maximum number of items in one output page. (optional)
The result items of a given query can be split among different output
pages.

maxItemCount

Describes the maximum number of result items. (optional)

freeTextUse

Specifies the desire that the TextResult field appears in each result
item. (optional) If the value of this attribute is false, the TextResult
field shall not appear in the result items. If the value of this attribute is not

specified, it is assumed that the requester does not care whether the
values appear or not.

thumbnailUse

Specifies the desire that the Thumbnail field appears in|each result
item. (optional) If the value of this attribute isnfalse, the Thumbnail
field is not allowed to appear in the resultfitems. If the vplue of this
attribute is not specified, it is assumed thdt-the requester ddes not care
whether the values appear or not.

medfiaResourceUse

Specifies the desire that the MediaResource field appears in each
result item. (optional) If the.\alue of this attribute is false, the
MediaResource field is not ‘allewed to appear in the result jtems. If the
value of this attribute is not'specified, it is assumed that the requester
does not care whether the values appear or not.

outjputNameSpace

Specifies the URI of 'the namespace associated to the desirgd metadata
format to appearwithin the Description element of each re¢sult item. It
may be a namespace related to MPEG-7 or to any othgr metadata
specifications:

Dist|nct

Specifies the desire that records containing exact the same njetadata are
reguired to be merged or not.

Semantics of the FieldType.type:

Name

Definition

FielldType

Specifies a data path within an item’s metadata. This type ig derived by
extension from xPathType type. Paths are specified by mgking use of
absolute XPath expressions, which refer to the root of| the item’s
metadata, or optionally relative XPath expressions, which| refer to a
complex type of a schema given by the outputNameSpace attribute.

fragmentResultName

If the resultMode attribute is set to “flat”, this attribute specifies the value
which will appear within the name attribute of the corresponding
FragmentResult element in each result item.

typeName

Specifies the name of a complex data type defined in MPEG-7 or any
other metadata schema given by the outputNameSpace attribute,
which will serve as the starting point of a relative XPath expression.
(optional).
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Name Definition

fromREF Describes a reference to the Join object ID for use in the
OutputDescription element for Join operation.

fieldREF Describes a reference to the ID of a Field of other operations for reuse.

resultMode If set to flat, specifies the desire that the selected metadata fragment
appears in a FragmentResult element in each result item. If the value
of this attribute is not specified, or is set to structured, the
D cnnm'rﬂ—w' nolement will be used instead (hnrr\lling all the metadata
fragments selected by all the RegField elements).

9.4 Example

The following example illustrates the use of the OutputDescription element for describing the desired

output of an| MPQF query. In this example, a simple free text query is specified which searches for tgxtual

descriptions|containing “San Jose”. In addition, the target domain is limited to images of the JPEG format| The

OutputDes
Additionally,
that each on

the OutputDescription element specifies that three restltypages or less will be comp
e of these pages shall have at most ten items and that the fireeTextUse field is desired.

cription element is used to select five fields from the metadata of the resulting digital ifems.

uted,

<MpegQuer}y mpgfID="someID">
<Query>
<Inpug>
<OufputDescription maxItemCount="30" mak%XPageEntries="10" freeTextUse="txue"
outputNamgSpace="urn:mpeg:mpeg’:schema:2064" >
<ReqgField typeName="MediaLocatorType">/MediaUri</ReqgField>
<RegField typeName="CreationImformationType">/Creation/Title</ReqgField>
<ReqField typeName="CreationTnformationType">/Creation/Creator</ReqFigld>
<RegField typeName="MediaRormatType">/FileFormat</RegField>
<RegField typeName="MediaFormatType">/FileSize</RegField>
</OptputDescription>
<QueryCondition>
<fargetMediaType xsSi:type="mimeType">image/jpeg</TargetMediaType>
<Condition xsi:type="QueryByFreeText">
<FreeText>San.Jose</FreeText>
<{Conditionx
</QpueryCondifiton>
</Inppt>
</Query
</MpegQueky>

This second example illustrates the use of resultMode attribute set to “f1at” to obtain a flat metadata
output. In this example, a simple free text query is specified which searches for textual descriptions containing
“San Jose”. In addition, the target domain is limited to images of the JPEG format. The OutputDescription
element is used to select two fields from the metadata of the resulting digital items (width and height of the
image), with the resultMode attribute set to “f1lat”.

<MpegQuery mpgfID="someID">
<Query>
<Input>
<OutputDescription maxItemCount="30" maxPageEntries="10" freeTextUse="true"
outputNameSpace="urn:mpeg:mpeg’:schema:2004" >
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<RegField typeName="width"
resultMode="flat">MediaInformation/MediaProfile/MediaFormat/VisualCoding/Frame/Qw
idth</RegField>
<RegField typeName="height"
resultMode="flat">MediaInformation/MediaProfile/MediaFormat/VisualCoding/Frame/@h
eight</RegField>
</OutputDescription>
<QueryCondition>
<TargetMediaType xsi:type="mimeType">image/jpeg</TargetMediaType>
<Condition xsi:type="QueryByFreeText">
<FreeText>San Jose</FreeText>

Corc—ti-on
</QueryCondition>
</Input>
</Query>

</MpegQuery>

The following is the example of an expected output by the specified OutputDeseription above.

<Mp¢gQuery>
<Query>
<Output currPage="1" totalPages="1" expirationDate="2008-05-30T09:00:00">
<ResultlItem xsi:type="ResultItemType" recordNumber="1">
<TextResult>Title 01</TextResult>
<FragmentResult name="width">640</FragmentResult>
<FragmentResult name="height">480<AFragmentResult>
</ResultItem>
<ResultItem recordNumber="2">
<TextResult>Title 02</TextResult>
<FragmentResult name="width¥»320</FragmentResult>
<FragmentResult name="height">200</FragmentResult>
</ResultItem>
<ResultItem recordNumbers"3">
<TextResult>Title 03K)/TextResult>
<FragmentResult name="width">800</FragmentResult>
<FragmentResultsmname="height">1000</FragmentResult>
</ResultItem>
</Output>
</Query>
</MpegQuery>

The following(is)the example of an expected output by the specified OutputDescription above.

<MpggQueTry>
<Query
<Output currPage="1" totalPages="1" expirationDate="2008-05-30T09:00:00">
<ResultItem xsi:type="ResultItemType" recordNumber="1">
<TextResult>Title 01</TextResult>
<Description xmlns:mpeg7="urn:mpeg:mpeg’:schema:2004">
<mpeg7 :Mpeg7>
<mpeg7:DescriptionUnit xsi:type="mpeg7:CreationInformationType">
<mpeg7:Creation>
<mpeg7:Title>Title 01</mpeg7:Title>
</mpeg7:Creation>
</mpeg’7:DescriptionUnit>
</mpeg7:Mpeg7>
<mpeg7 :Mpeg7>
<mpeg7:DescriptionUnit xsi:type="mpeg7:CreationType">
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<mpeg7:Title>Title 01</mpeg7:Title>
<mpeg7:Creator xsi:type="mpeg7:CreatorType">
<mpeg7:Role href="http://www.roles.com/author"/>
<mpeg7:Agent xsi:type="mpeg7:PersonType">
<mpeg’/ :Name>
<mpeg7:GivenName>John</mpeg7:GivenName>
<mpeg7:FamilyName>Smith</mpeg7:FamilyName>
</mpeg7 :Name>
</mpeg’7:Agent>
</mpeg7:Creator>
</mpeg7:DescriptionUnit>

muoace e Mo ool
HHe S

A
<fDescription>
<PggregationResult aggregateID="avgSize">256</AggregationResult>
</Re¢sultItem>
<RepultItem recordNumber="2">

<fextResult>Title 02</TextResult>
<PggregationResult aggregateID="avgSize">512</AggregationResult>
</RgsultItem>
<RepultItem recordNumber="3">

<fextResult>Title 03</TextResult>
<hggregationResult aggregateID="avgSize">1024</Aggx€gationResult>

</Rgsultltem>
</Output>

</Query

</MpegQuelky>

9.5 SortHy

9.5.1 Introduction
This sub clatise specifies all the types of SortBytools which are used in the OutputDescription element.

The AbstralctSortByType type is defined as,an abstract data type from which the SortByFieldType|type
and SortBypggregateType type are derived.

9.5.2 Syntax

<complexType name="AbstractSortByType" abstract="true">
<attrilpute name="okrder" use="required">
<simpleType>
<frestriction base="string">
<enumeration value="ascending"/>
<efiumeration value="descending"/>
<{restriction>
</Sj_mp'l aTvpe
</attribute>
</complexType>

<complexType name="SortByFieldType">
<complexContent>
<extension base="mpgf:AbstractSortByType">
<choice>
<element name="Field" type="mpgf:FieldType"/>
<element name="SemanticField" type="mpgf:SemanticFieldType"/>
</choice>
</extension>
</complexContent>
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</complexType>

<complexType name="SortByAggregateType">
<complexContent>
<extension base="mpgf:AbstractSortByType">
<choice>
<element name="Aggregate" type="mpqgf:AggregateExpressionType"/>
<element name="AggregateID" type="IDREF"/>
</choice>
</extension>
</complexContent>
</cdmplexType>

9.5.3 Semantics

Semantics of the SortBy types:

Name Definition
AbsfractSortByType Defines the abstract data type.for the two SortBy sub-types.
order Indicates the order of. the sorting. The current versipn supports

either ascending,or'descending sort order.

SorftByFieldType Describes a sort“type in which the Field element i used as a
sorting key.
SemanticField Describe€s the place holder of the desired semantic vafiable which

should” be used for sorting. The semantic field is fillered in the
Semantic Expression part of the QueryCondition or stems from the
SPARQL query type. The place holder follows the SPARQL syntax
beginning with a question mark and a descriptive identifier:
e.g. ?person

SorftByAggregateType Describes a sort type in which the result of an aggregatg expression
is used as a key.

Aggfregate Describes an aggregate expression, whose result is used as a key
in sorting process.

AggfegatelD Describes an aggregate expression by id reference, whpse result is
used as a key in the sorting process.

9.5.4 Example

The following example illustrates the use of the OutputDescription element for describing the desired
output of an MPQF query in combination with a GroupBy and SortBy statement. In addition, the use of an
aggregate function is demonstrated. Both statements (RegqAggregateID and SortBy) reference to the
introduced Aggregate element in the GroupBy.
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<MpegQuery mpqgfID="someID">

<Query>

<Input>
<OutputDescription outputNameSpace="urn:mpeg:mpeg7:2004">
<ReqField typeName="CreationInformation">/Creation/Title</ReqgField>
<RegField typeName="Creator">/Character/FamilyName</RegField>
<RegAggregatelID>avgSize</RegAggregateID>
<GroupBy>

<GroupByField typeName="Creator">/Character/FamilyName</GroupByField>
<Aggregate xsi:type="AVG" aggregatelD="avgSize">
<Field typeName="MediaFormat">/FileSize</Field>

Agoregate
<Y GroupBy>
<PortBy xsi:type="SortByAggregateType" order="ascending">
<AggregatelD>avgSize</AggregatelID>
<ySortBy>
</OhtputDescription>
</Inppt>
</Query
</MpegQuetky>
The following is an example of expected output by the specified OutputDeseription element above. [Note
that the actupl output depends on the multimedia content stored in the repasitory.
<MpegQuery mpgfID="someID">
<Query>
<Outppht currPage="1" totalPages="1" expirationDate="2008-05-30T09:00:00">
<RepultItem xsi:type="ResultItemType" regordNumber="1">
<FextResult>Title 01</TextResult>
<Pescription xmlns:mpeg7="urn:mpegsimpeg’:schema:2004">
<mpeg7 :Mpeg7>
<mpeg7:DescriptionUnit xsistype="mpeg7:CreationInformationType">
<mpeg7:Creation>
<mpeg7:Title>Title~01</mpeg7:Title>
</mpeg7:Creation>
</mpeg7:DescriptiedUnit>
</mpeg7:Mpeg7>
<fDescription>
<PggregationResudtit aggregateID="avgSize">256</AggregationResult>
</Re¢sultItem>
<RepultlItem recoerdNumber="2">
<fextResultx>Title 02</TextResult>
<PggregationResult aggregateID="avgSize">512</AggregationResult>
</Resul tIfem>
<RepultItem recordNumber="3">
<fextResult>Title 03</TextResult>
<BggregationResult—aggregaterb="avgSize > 1024/ AggregationResttt
</ResultItem>
</Output>
</Query>
</MpegQuery>
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10 Query Condition

10.1

Introduction

12:2012(E)

The QueryCondition element, of the QueryConditionType type, is the part of the Input Query Format
where the user specifies the properties of the media or the metadata to be retrieved. The QueryCondition
element is defined as a sequence of desired target media types, an EvaluationPath element and a
condition tree, which can be a simple (Condition element) or a Join operation (Join element). The
sequence of the target media types declares the desired MIME types which the user expects as a result. The
EvaluationPath element (optional) declares an XPath expression, which specifies the node of the
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mines the structure of the output; one result item will be returned for each evaluation item

ction of multimedia contents, as stored in the repository each of which satisfies the query co
yCondition element does not appear within the Input element, or if the Quexy€ondit
not conain neither a Condition nor a Join element, it is considered to be _an/Empty Que
ve all records in the database.The condition tree can be specified using the,Céndition eld
eanExpressionType type, which is the parent abstract type of all the types resulting in a
b of [0..1]. A more complex condition tree can be specified using the-Join element. The J
s the definition of filtering conditions which act over two sets of multimedia objects.

Syntax
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if it matches

ondition. If the EvaluationPath element is not specified, the output result shall(be provided as a

ndition. If the
ion element
ry asking to
ment, of the
value in the
bin operation

<con
<{

max(

</cq

plexType
equence>
<element name="EvaluationPath" type="mpqgf:xPathType" minOccurs="0"/
<element name="TargetMediaType" type="mpgf:mimeType" minOccurs="0"
ccurs="unbounded" />
<choice minOccurs="0">

<element name="Join" type="mpdgf:JoinType" />

<element name="Condition" ¢type="mpgf:BooleanExpressionType"/>
</choice>
sequence>
mplexType>

name="QueryConditionType">

10.3

Sem

Semantics

antics of the QueryConditionType type:

Nan

e Definition

Que

ryCoriditionType Defines a sequence of desired target media types, an Evalu

htionPath

element and a condition tree which can he eimpln (r‘ ndit 1
H H

bn element)

or a Join operation (Join element).

Eva

luationPath Optional XPath expression, which specifies the node of th

fragment related to the evaluation item being addressed.

determines the structure of the output; one result item will be

e metadata
It also
returned for

each evaluation item if it matches the condition. If the EvaluationPath

element is not specified, the output result shall be provided as

a collection

of multimedia contents, as stored in the repository each of which satisfies

the query condition.
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Name Definition

TargetMediaType The sequence of the target media types declares the desired MIME types
which the user expects as a result. This element is required not to be used
in case a Join element is stated.

Condition The condition tree of the query is specified wusing a
BooleanExpressionType type, which is the parent abstract type of all
the types resulting in a value in the range of [0..1].

Join Optionally, a Join element can be used instead of the Condition
element. A Join operation allows the definition of filtering conditions-which
act over two sets of multimedia objects. With the Join operation; [it is
possible to specify conditions which define two separate filtered sets|and
combine them (see JoinType type).

10.4 Example

The following example illustrates the usage of the QueryConditionType type. It demonstrates a combined
(by AND) refrieval for all items containing the word “Lausanne” somewhere. in“a textual description and where
the annotatgd Tit1le is equal to the string “Blade Runner”. In addition,cthe target domain is limited to images
of the JPEG|compression format (see TargetMediaType element). Note, that the target domain also can be

restricted to

all images by using image/*.

<MpegQuern
<Query
<Inpy

<Qu

<
</Qy
</Ing
</Query
</MpegQu¥d

y mpgqfID="someID">
t>
eryCondition>

TargetMediaType>image/jpeg</FargetMediaType>
Condition xsi:type="AND">
<Condition xsi:type="QuexryByFreeText">
<FreeText>Lausanne</FreeText>
</Condition>
<Condition xsi:types"Equal">
<StringField ,typeName="CreationType">Title</StringField>
<StringValué>»Blade Runner</StringValue>
</Condition>
Condition>
eryCondit%en>
ut>
>
ry>

The following example illustrates the use of the EvaluationPath element. It shows a query to search for all
video segments containing the word “Lausanne” somewhere in a textual description. Note, that for each
matching segment, one different result item will be returned.

<
<

<MpegQuery mpgfID="someID">
<Query>
<Input>
<QueryCondition>

EvaluationPath>//VideoSegment</EvaluationPath>
Condition xsi:type="QueryByFreeText">
<FreeText>Lausanne</FreeText>
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</Condition>
</QueryCondition>
</Input>
</Query>
</MpegQuery>

11 Expression Types

11.1 Introduction

Expr ssion Typnc allow to build nvprneeinn trees__There are three main abstract I:vprnceinr' Types: the

BooleanExpressionType type, which is the base type of all the expressions resulting in‘a|value in the
range of [0..1], the ArithmeticExpressionType type which is the base type of alln\the |expressions
resulting in a numeric value (Add, Subtract, Multiply, Divide, Modulus, Abs, Ceiling, Floor and Round), and the
StringExpressionType type, which is the base type of all the expressions resulting in afstring value
(UpperCase and LowerCase).

11.2[ Syntax

<complexType name="BooleanExpressionType" abstract="true">

<gttribute name="preferenceValue" type="mpgf:zerdTpOneType"
use="optional" default="1"/>

attribute name="thresholdValue" type="mpgf:zeroToOneType"

1se="optional" />

</cqmplexType>

<cornplexType name="ArithmeticExpressionType"™ abstract="true"/>

<conplexType name="StringExpressionType™abstract="true"/>

11.3] Semantics

Semantics of the abstract Expressiontypes:

Name Definition

Boo[leanExpressionTyge An abstract type that is the base type for defining the boolean
expressions.

prefferencevValue Used to indicate the importance, priority or weight assigned to|a particular
user preference component, relative to other components. The range of
the preference values is from 0 to 1. Positive float value indicates the
degree of desired preference. A default, positive, value of 1 ¢orresponds
to a nominal preference. The sum of all assigned preferenge values at
one level is required to be 1.

thresholdvalue Used to indicate the minimum value the score of an evaluation-item based
on a specific operation (query type, expression) is required to have.
Otherwise the evaluation-item is not considered further during evaluation.

ArithmeticExpressionType An abstract type that is the base type for defining the arithmetic
expressions.

StringExpressionType An abstract type that is the base type for defining the string expressions.
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11.4 Operands

11.4.1 DateTimeOperands

11.411 In

troduction

The DateTimeOperands group allows specifying one element which has a date or time value as content.
Each element can instantiate one of the four types which result in a date or a time value (the date type, the
time type, the dateTime type and the FieldType type).

11.41.2 S

ntax

<group na
<sequen
<choi

<el

<el

<el

<el

</cho
</seque
</group>

ne="DateTimeOperands">

Ce>

Ce>

bment name="DateTimeValue" type="dateTime"/>

bment name="DateValue" type="date"/>

bment name="TimeValue" type="time"/>

bment name="DateTimeField" type="mpgf:FieldType"/>
i ce>

hce>

11.4.1.3 Semantics

Semantics of the DateTimeOperands group:

Name Definition

DateTime(Qperands Defines the DateTimeOperands group, which allows specifying |one
element that.can instantiate one of the four types which result in a fate
and/or a time value.

DateTimeVYalue Allowsspecifying a constant date-time value by dateTime type.

DateValud Allews specifying a constant date value by date type.

TimeValud Allows specifying a constant time value by time type.

DateTimeHield Allows specifying a path to a date-time value within the metadata |of a
multimedia item by FieldType type.

11.4.1.4 Example

The following example illustrates how the group DateTimeOperands allows that the input of the Equal
operation can be a constant date-time value and a path to a date-time value within the metadata of the
evaluation item.

<MpegQuery mpgfID="someID">
<Query>
<Input>
<QueryCondition>
<Condition xsi:type="Equal">

<DateTimeField

typeName="CreationType">/CreationCoordinates/Date/TimePoint</DateTimeField>
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<DateTimeValue>2002-05-30T09:00:00</DateTimeValue>
</Condition>
</QueryCondition>
</Input>
</Query>
</MpegQuery>

11.4.2 DurationOperands

11.4.2.1 Introduction

The |purationOperands group allows specifying one element which consists of a duration |value. Each
element can instantiate one of the two types that result in a duration value (the duration fype and the
FieldType type).

11.4)2.2 Syntax

<grgup name="DurationOperands">
<gequence>
<choice>
<element name="DurationValue" type="duration"/>
<element name="DurationField" type="mpgf:EFieldType"/>
</choice>
</sequence>
</gfoup>

11.4)2.3 Semantics

Semantics of the DurationOperands group:

Name Definition

DurfptionOperands Defines the DurationOperands group, which allows sp€cifying one
element from one of the two types that result in a duration valup.

DurfptionvValue Allows specifying a constant duration value of duration type

DurptionField Allows specifying a path to a duration value within the metadata of an
evaluation item by FieldType type.

11.4.2.4 Example

The following example illustrates how the group DurationOperands allows that the input of the Equal
operation can be a constant duration value and a path to a duration value within the metadata of the object for
example.

<MpegQuery mpgfID="someID">
<Query>
<Input>
<QueryCondition>
<Condition xsi:type="Equal">
<DurationField typeName="SomeVideoDescriptionType">Duration</DurationField>
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<DurationValue>P5Y2M10DT15H</DurationValue>
</Condition>
</QueryCondition>
</Input>
</Query>
</MpegQuery>

11.5 Boolean Expression Types

11.5.1 Introduction
The BoolednExpressionType type is an abstract type which is the base type of the Boolean~operators
(AND, OR, NQT, XOR), the ComparisonExpressionType type and the QueryType type. These types pllow
to build exgressions evaluating to a value in the range of [0..1]. The BooleanExpressienType [type
provides on¢ attribute that indicates the degree of preference (relative weight of importance) of the query
condition. PIeference values (if present) are always taken into account within the same-hierarchy level gf the
XML tree (i.¢. between siblings of the same sequence). The AND and the OR types should have two or more
condition elgments. The XOR type should have exactly two condition elements, and the NOT type should jhave
exactly one ¢ondition element.
11.5.2 Syntpx
<complexType name="AND">
<complegContent>
<extehsion base="mpgf:BooleanExpressionType¥>
<sefjuence>
<glement name="Condition" type="mpgfiBooleanExpressionType"
minOccurs="2" maxOcelzrs="unbounded"/>
</sequence>
<atfribute name="scoringFunction's type="mpgf:SimpleTermType"
use="optipnal"/>
</extension>
</complexContent>
</complex{ype>
<complexType name="OR">
<complegContent>
<extehsion base="mpgf:rBooleanExpressionType">
<sefjuence>
<glement name="Condition" type="mpgf:BooleanExpressionType"
minOccurs="2" maxOccurs="unbounded"/>
</sequence>
<atfribute name="scoringFunction" type="mpgf:SimpleTermType"
use="optipnal"/>
</extension>
</complexContent
</complexType>
<complexType name="NOT">
<complexContent>
<extension base="mpgf:BooleanExpressionType">
<sequence>
<element name="Condition" type="mpgf:BooleanExpressionType"/>
</sequence>
</extension>
</complexContent>
</complexType>
<complexType name="XOR">
<complexContent>
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<extension base="mpgf:BooleanExpressionType">

<sequence>

<element name="Condition" type="mpgf:BooleanExpressionType"

</sequence>

minOccurs="2" maxOccurs="2"/>

<attribute name="scoringFunction" type="mpgf:SimpleTermType"

use="optional"/>
</extension>
</complexContent>
</complexType>

11.5)3 Semantics

Sem

Antics of the Boolean Expression Types:

Name

Definition

BoolleanExpressionType

An abstract type that is the base type for defining the boolean exy

ressions.

scofringFunction

An attribute referring to a classification scheme, which conta
scoring functions. If combining_~two different QueryTypes
QueryByMedia and QueryByRescription with an AND, a fuzz
be applied. That means that values of type float are aggregate
the desired scoring functien(e.g,, Min, Sum, Product, etc.). T|
supported scoring funetions are required to be refered at a g
scheme. In case a responder may not support this attribute, i
ignored.

ns different

such as
ry logic may
d based on
he terms of
lassification
t should be

AND

A complex type inherited from the BooleanExpressionTyyq
using the Boolean “AND” operator in a query and it shall result t
the range of [0..1]. If the resulting values (scores) are not exactly
computation of the result for the AND operation is up to the im
who may apply rules as provided in subclause 11.5.4.

e type, for
D a value in

0 or 1, the
plementers,

OR

A complex type inherited from the BooleanExpressionTyg
using the Boolean “OR” operator in query and it shall result to a
range of [0..1]. If the resulting values (scores) are not exactly
computation of the result for the OR operation is up to the implem
may apply rules as provided in subclause 11.5.4.

e type, for
value in the
0 or 1, the
enters, who

NOT

A complex type inherited from the BooleanExpressionTyg
using the “NOT” operator in a query and it shall result to a value
of [0..1]. If the resulting values (scores) are not exactly Q
computation of the result for the NOT operation is up to the im

e type, for
n the range
or 1, the

lementers,

who may apply rules as provided in subclause 11.5.4.

XOR

A complex type inherited from the BooleanExpressionType type, for
using the “XOR” operator in query and it shall result to a value in the range of
[0..1]. If the resulting values (scores) are not exactly 0 or 1, the computation
of the result for the XOR operation is up to the implementers, who may apply

rules as provided in subclause 11.5.4.
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11.5.4 Definitions

This subclau

se is an informative section.

It is recommended that the scoring function of the AND operator may conform to the rules applied in Definition
1 (t-norm) and to the weighted t-norm in case of a given preference value. The final score is calculated by the
(weighted) input values of the respective conditions.

It is recommended that the scoring function of the OR operator may conform to the rules applied in Definition 2
(t-conorm) and to the weighted t-conorm in case of a given preference value. The final score is calculated by
the (weighted) input values of the respective conditions.

It is recomm
The final scd

It is recomm
4 and to thg
calculated by

In order to e
to use the s
OR).

Definitio
1. T
1

wn

2
3.
4

—

Definitio
criteria:
1. ¢

2. T

The score e
Definitio

1.

2. 1

re is calculated by the (weighted) input values of the respective conditions.

the (weighted) input values of the respective conditions

n 1: Function T(AND): [0,1] x [0,1]-> [0,1] is a t-norm if it satisfies the following criteria:

(81, S2) = T(s2, 1) (commutatiyity)
(s1, T(s2, s3)) = T(T(s1, S2), S3) (assbciativity)
h < Sp A\ s3<84->T(s4q, S2) < T(S3, S4) (monotonicy)
(s1,1)=s4 (border condition)

h 2: Function T(OR): [0,1] x [0,4]-> [0,1] is a t-conorm if it satisfies the following

riteria 1-3 of the t-norm

(s1, 0) = sy (border condition)

aluation for the NOT operation is defined as follows:

h 3: Function-T(NOT): [0,1] -> [0,1] requires the following conditions:

T(NOT)EHNOT)(s1)) = s

DeMorgan laws are applied:

ended that the evaluation of the NOT operator may conform to the rules applied in Definiti

ended that the scoring function of the XOR operator may conform to the rules applied in Defi
same weighted rules as for t-conorm in case of a given preference value, The final scg

valuate individual scores at the AND, OR or XOR element, this part of ISQO/IEC 15938 recomm
coring function T: [0,1] X [0,1] -> [0,1] which relates to the t-norms{(fer AND) and t-conorm

bn 3.

nition
re is

ends
5 (for

o TINOTV(TANDVY e, o W\ =T/OD\ (T(NOTVYe \ T/NOT V)
T TN T N ST 5777 TS T N T ST, T N (S

b. T(NOT) (T(OR)(s4, s2)) = T(AND) (T(NOT)(s1), T(NOT)(s2))

The score evaluation for the XOR operation is defined as follows:
Definition 4: Function T(XOR): [0,1]" -> [0,1] is realized by combining the operation AND, OR

and NOT

as follows:

1. T(XOR)(s1, Sz, ..., Sn) = T(OR) ( T(AND;) ) with i=1..n
2. T(AND) = T(AND) (T(NOT) s1,.., T(NOT) $1), Si, T(NOT)gie1)..... T(NOT) s)
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In order to integrate preference values (p ¢ [0,1]), the weighted t-norm and t-conorm are defined:

T(AND,): ([0,1] x [0,1])" -> [0,1], where the first parameter identifies the preference. In addition,
the following rules apply:

1. T(ANDy) (0,81, P2, S2, ---, Pn, Sn) = T(ANDy) (p2,S2, ----, Pn, Sn)

2. |Iffor all py, ..., pn in the filter condition tree (at one level) it is true that: p; = ... = p, (all
preference values have the same value) then:

T(ANDy) (p1, S1, P2, S2,-.., Pn, Sn) = T(AND)(S1, S, ..., Sn)

3. The weighted scoring function T within the filter condition tree must be continuous
concerning the scores (s,) as well as its weights (py).

Note| the same rules apply to T(OR;). The function T(NOT,) is reduced to T(NOT). The function T(XOR,) is
substituted by T(AND,), T(OR,) and T(NOT,) as defined in definition 4.

11.5/5 Example

The [following example illustrates compounding some Boolean operations. Jhe top level “AND” operator,
inclufles four nested operations (“AND”, “OR”, “XOR”, and “NOT”). The second level “AND” operator, with
prefdgrence value “0.17, includes two kinds of query conditions, and the *QOR” and the “XOR” operators, with
prefdrence value “0.4”, include two query conditions. The “NOT” opefator, with preference|value “0.1”,
inclugles only one query condition.

<MpggQuery mpgfID="someID">
<Query>
<Input>
<QueryCondition>
<EvaluationPath>//VideoSegment<AEvaluationPath>
<Condition xsi:type="AND">
<Condition xsi:type="AND!\(preferenceValue="0.1">
<Condition xsi:type="QuéryByFreeText" preferenceValue="0.7"
<FreeText>Lausannex/FreeText>
</Condition>
<Condition xsi:&ype="QueryByXQuery" preferenceValue="0.3">
<XQuery><! [CGDATA [

Sa := node () /fMediaFormat/Content/Name

Sa/text ()="Video" ]]></XQuery>
</Condition>

</Condifsen>

<Condition xsi:type="OR" preferenceValue="0.4">
<Ceondition xsi:type="Equal" >
<DateTimeField
typgName="{CreéationType">/CreationCoordinates/Date/TimePoint</DateTimeFielld>
<DateTimeValue>2002-05-30T09:00:00</DateTimeValue>
</Condition>
<Condition xsi:type="QueryByFreeText" >
<FreeText>San Jose</FreeText>
</Condition>
</Condition>
<Condition xsi:type="XOR" preferenceValue="0.4">
<Condition xsi:type="Equal">
<BooleanField
typeName="MediaFormatType">bitrate/Q@variable</BooleanField>
<BooleanValue>true</BooleanValue>
</Condition>
<Condition xsi:type="QueryByFreeText">
<FreeText>Marrakech</FreeText>
</Condition>
</Condition>
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typeName="'

<Condition xsi:type="NOT" preferenceValue="0.1">
<Condition xsi:type="Equal">
<ArithmeticField
'MediaFormatType">FileSize</ArithmeticField>
<LongValue>1000</LongValue>
</Condition>
</Condition>

</Condition>
</QueryCondition>
</Input>
</Query>

</MpegQue

Y

11.6 Comg

11.6.1 Intro

The Compan
type and be
comparison
expressions
as a result.
GreaterTh
These comp
The Greatd
have two gr
two arith

An element
following o

arithmetig

The Conta
StringOpe
StringOpe
the String

11.6.2 Synt

duction

parison Expression Types

isonExpressionType type is an abstract type which extends the BooléanExpression
comes the base type of all the expression types describing comparison expressions. A
expression types should extend the abstract ComparisonExpressionType type. Compa
in this part of ISO/IEC 15938 are required to return a Boolean Vvalue (expressed as either 0
Currently, this part of ISO/IEC 15938 specifies the followihg comparison expression t
bn, GreaterThanEqual, LessThan, LessThanEqualy Equal, NotEqual and Contg
arison expressions allow specifying a sequence of two/elements which represents the oper.
rThan, GreaterThanEqual, LessThan, and Lg§9ThanEqual expressions are requir
pup member elements of the same kind of DateTimeOperands or DurationOperand
netic operands.

included in the Equal and NotEqual expressions can be instantiated by one member g
perands groups (DateTimeOperands, DurationOperands) the respec
boolean or string operands/

or

7

ins comparison expression_jis“required to have only string operands, represented ir
rands group. By defaultCyall comparison expressions that can be instantiated
Fands (“Equal”, “NdtEgual”, “Contains”) should be implemented in a way to prg
perands case sensitive.

AX

[voe
| the
rison
or 1)
pes:
ins.
nds.
d to

B Or

f the

Five

the
with
cess

<complexT
<comple
<exten

ype name="ComparisonExpressionType" abstract="true">
kKComtent>
sion base="mpqgf:BooleanExpressionType" />

Caont i

</compl

= T

</complexType>
<complexType name="GreaterThan">
<complexContent>
<extension base="mpgf:ComparisonExpressionType">
<choice>

<

choice minOccurs="2" maxOccurs="2">
<element name="DoubleValue" type="double"/>
<element name="LongValue" type="long"/>
<element name="ArithmeticField" type="mpgf:FieldType"/>
<element name="ArithmeticExpression"
type="mpgf:ArithmeticExpressionType" />
<element name="SemanticArithmeticField"
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type="mpqgf:SemanticFieldType"/>
</choice>
<group ref="mpgf:DateTimeOperands" minOccurs="2" maxOccurs="2"/>
<group ref="mpgf:DurationOperands" minOccurs="2" maxOccurs="2"/>
</choice>
</extension>
</complexContent>
</complexType>
<complexType name="GreaterThanEqual">
<complexContent>
<extension base="mpqgf:ComparisonExpressionType">
choice>
<choice minOccurs="2" maxOccurs="2">
<element name="DoubleValue" type="double"/>
<element name="LongValue" type="long"/>
<element name="ArithmeticField" type="mpgf:FieldType"/>
<element name="ArithmeticExpression"
type="mpgf:ArithmeticExpressionType" />
<element name="SemanticArithmeticField" type="mpgfy: SémanticFieldType"/>
</choice>
<group ref="mpgf:DateTimeOperands" minOccurs="2" @axOccurs="2"/>
<group ref="mpgf:DurationOperands" minOccurs="2"\'maxOccurs="2"/>
/choice>
</extension>
</complexContent>
</complexType>
<complexType name="LessThankEqual">
<gomplexContent>
extension base="mpgf:ComparisonExpxressionType">
<choice>
<choice minOccurs="2" maxOcgurs="2">
<element name="DoubleValue" type="double"/>
<element name="LongValue" type="long"/>
<element name="ArithmeticField" type="mpgf:FieldType"/>
<element name="ArithmeticExpression"
type="mpgfrArithmeticExpressionType" />
<element namem™SeémanticArithmeticField" type="mpqgf:SemanticFielldType"/>
</choice>
<group ref="mpgf:DateTimeOperands" minOccurs="2" maxOccurs="2"/>
<group ref=Ympgf:DurationOperands" minOccurs="2" maxOccurs="2"/>
</choice>
</extension>
<[fcomplex€ontent>
</complexType>
<conplexType name="LessThan">
<gompléexContent>
<extension base="mpgf:ComparisonkxpressionType">
<choice>
<choice minOccurs="2" maxOccurs="2">
<element name="DoubleValue" type="double"/>
<element name="LongValue" type="long"/>
<element name="ArithmeticField" type="mpgf:FieldType"/>
<element name="ArithmeticExpression"
type="mpgf:ArithmeticExpressionType" />
<element name="SemanticArithmeticField" type="mpgf:SemanticFieldType"/>
</choice>
<group ref="mpgf:DateTimeOperands" minOccurs="2" maxOccurs="2"/>
<group ref="mpgf:DurationOperands" minOccurs="2" maxOccurs="2"/>
</choice>
</extension>
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</complexContent>
</complexType>
<complexType name="Equal">
<complexContent>
<extension base="mpqgf:ComparisonExpressionType">
<choice>
<choice minOccurs="2" maxOccurs="2">
<element name="DoubleValue" type="double"/>
<element name="LongValue" type="long"/>
<element name="ArithmeticField" type="mpgf:FieldType"/>
<element name="ArithmeticExpression"
type="mpgf:ArithmeticExpressionType" />
<element name="SemanticArithmeticField" type="mpgf:SemanticFieldTyp&"/>
/choice>
choice minOccurs="2" maxOccurs="2">
<element name="BooleanValue" type="boolean"/>
<element name="BooleanField" type="mpgf:FieldType"/>
<element name="BooleanExpression" type="mpgf:BooleanExphessionType" [>
<element name="SemanticBooleanField" type="mpgf:SemanticFieldType"/
/choice>
group ref="mpgf:DateTimeOperands" minOccurs="2" maxOccurs="2"/>
<group ref="mpgf:DurationOperands" minOccurs="2" \maxOccurs="2"/>
<choice minOccurs="2" maxOccurs="2">
<element name="StringValue" type="string"/>
<element name="StringField" type="mpgf:FieldType"/>
<element name="StringExpression" type="mpgf:StringExpressionType"/
<element name="SemanticStringField" gtype="mpgf:SemanticFieldType"/
</choice>
</choice>
</extehsion>
</complgxContent>
</complexType>
<complexType name="NotEqual">
<complegContent>
<extepsion base="mpgf:ComparisenExpressionType">
<choide>
<chdice minOccurs="2" maxOccurs="2">
<ellement name="DoubleValue" type="double"/>
<egllement name="LongValue" type="long"/>
<egllement name="ArithmeticField" type="mpgf:FieldType"/>
<gllement name="ArithmeticExpression"
type="mpgf:ArithmeticExpressionType" />
<glement @qame="SemanticArithmeticField" type="mpgf:SemanticFieldType"/[>
</choice>
<chdice minOccurs="2" maxOccurs="2">
<gllemerit name="BooleanValue" type="boolean"/>
<ellenmlent name="BooleanField" type="mpgf:FieldType"/>
<element name="BooleanExpression" type="mpgf:BooleanExpressionType"/>
<element name="SemanticBooleanField" type="mpgf:SemanticFieldType"/>
</choice>
<group ref="mpgf:DateTimeOperands" minOccurs="2" maxOccurs="2"/>
<group ref="mpgf:DurationOperands" minOccurs="2" maxOccurs="2"/>
<choice minOccurs="2" maxOccurs="2">
<element name="StringValue" type="string"/>
<element name="StringField" type="mpgf:FieldType"/>
<element name="StringExpression" type="mpgf:StringExpressionType"/>
<element name="SemanticStringField" type="mpgf:SemanticFieldType"/>
</choice>
</choice>
</extension>
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</complexContent>
</complexType>

<complexType name="Contains">

<complexContent>

<extension base="mpgf:ComparisonExpressionType">

<sequence>

<choice minOccurs="2"

maxOccurs="2">

<element name="StringValue" type="string"/>

<element name="StringField" type="mpgf:FieldType"/>
<element name="StringExpression" type="mpgf:StringExpressionType"/>
<element name="SemanticStringField" type="mpqgf:SemanticFieldType"/>

</choice>
/sequence>
</extension>
complexContent>

</complexType>

11.6)3 Semantics

Sem

Antics of the Comparison Expression Types:

Name

Definition

ComparisonExpressionType

An abstract type basedon the BooleanExpressionType
the base type for defining comparison expressions.

type that is

GrelaterThan

A complex typekbased on the ComparisonExpressionTyj
using the comparable “greater than” operation in a query. Th
has two operands that are required to be values of Ajy
DateTime, or Duration operand type.

be type, for
s operation
ithmetic,

GrefpterThanEqual

A, _complex type based on the ComparisonExpressionTyj
using the comparable “greater than” or “equal” operation in a
operation has two operands that are required to be
Arithmetic, DateTime, Or Duration operand type.

be type, for
query. This
values of

Les|sThan

A complex type based on the ComparisonExpressionTyj
using the comparable “less than” operation in a query. This of
two operands that are required to be values of Arithmetic,
or Duration operand type.

be type, for
eration has
DateTime,

Les|sThankqual

A complex type based on the ComparisonExpressionTyj
using the comparable “less than” or “equal”’ operation in a

be type, for
query. This

npnm‘rinn has two npnmnde that _are rnqnirnd to__bhe

Arithmetic, DateTime, or Duration operand type.

values of

Equal

A complex type based on the ComparisonExpressionType type, for
using the comparable “equal” operation in a query. This operation has two

operands that are required to be values of Arithmetic,

Boolean,

String, DateTime, or Duration operand type. String operands are

processed case sensitive by default.

NotEqual

A complex type based on the ComparisonExpressionType type, for
using the comparable “not equal” operation in a query. This operation has
two operands that are required to be values of Arithmetic, Boolean,
String, DateTime, or Duration operand type. String operands are
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Name Definition
processed case sensitive by default.

Contains A complex type based on the ComparisonExpressionType type, for
using the comparable “contains” expression in a query. The Contains
expression specifies the query expression for a text query and looks for
the following string anywhere in the preceding string. This expression has
two operands that are required to be values of String type. String
operands are processed case sensitive by default.

DoubleValug Allows specifying a constant arithmetic value by using double type.

LongValue Allows specifying a constant arithmetic value by using long type,

ArithmeticField Allows specifying a path to a numeric value within the metadata of an
evaluation item using FieldType type.

ArithmeticExpression Allows specifying an expression that is required, t0 be evaluated t¢ an
arithmetic value. The abstract type ArithmeticExpressionType is the bhase
type of all operations with a numeric output (Add; Subtract, etc.).

SemanticArithmeticField Allows specifying the path to a numeric value of a semantic property.

BooleanValpe Allows specifying a constant Boolean: value by using boolean type.

BooleanField Allows specifying a path to a Boolean value within the metadata of an
evaluation item, by using FieldType.

BooleanExpression Allows specifying an expression evaluating to a Boolean value. [The
abstract type BooleanExpressionType is the base type from which al| the
operations with a Bodlean output (Equal, etc.), the query types and the
boolean operators (AND, OR, etc.) are inherited.

SemanticBlooleanField Allows specifying a path to a Boolean value of a semantic property.

StringValue Allows speCifying a constant string value by using string type.

StringField Allows~ specifying a path to a string value within the metadata of an
evaluation item, by using FieldType type.

StringExpression Allows specifying an expression evaluating to a string value. The absfract
type StringExpressionType is the base type, from which all the operations
with a string output are inherited.

SemanticSfringField Allows specifying a path to a string value of a semantic property.

11.6.4 Example

The following example illustrates that comparison expression types are inherited from

ComparisonExpressionType type.

<MpegQuery mpgfID="someID">

<Query>

<Input>

<QueryCondition>

<Condition xsi:type="GreaterThan">
<ArithmeticField
typeName="MediaFormatType">/TargetChannelBitRate</ArithmeticField>
<LongValue>340000</LongValue>
</Condition>
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</QueryCondition>
</Input>
</Query>
</MpegQuery>

11.7 Arithmetic Expression Types

11.7.1 Introduction

The rrithmeticE pressionTyp fypn is—an -abstract fypn, which is the base fypn of-all the arithmetic
expressions. All the arithmetic expressions (including the aggregate expressions) are required|tp extend the
ArithmeticExpressionType type. Currently, this part of ISO/IEC 15938 specifies the followihg arithmetic
expressions: Add, Subtract, Multiply, Divide, Modulus, Abs, Ceiling, Floor and/Rourd. The Add
Subfract, Multiply, Divide and Modulus arithmetic expressions should have’/two operands that
reference member elements of the ArithmeticOperand group. The Abs, Ceiling, Floor| and Round
arithimetic expressions should have a single operand of type ArithmeticExpressionType.

11.7)2 Syntax

<conmplexType name="Add">
<complexContent>
<¢xtension base="mpgf:ArithmeticExpressionType!>
sequence>
<choice minOccurs="2" maxOccurs="2">
element name="DoubleValue" type="doub¥e"/>
element name="LongValue" type="long/>
element name="ArithmeticField" type="mpgf:FieldType"/>
element name="ArithmeticExpressiaon" type="mpgf:ArithmeticExpressionType"/>
</choice>
/sequence>
</extension>
</¢omplexContent>
</cqmplexType>
<conplexType name="Subtxraet">
<complexContent>
<¢g¢xtension base="mpgf:ArithmeticExpressionType">
sequence>
<choice minQ@cedrs="2" maxOccurs="2">
element name="DoubleValue" type="double"/>
element/mame="LongValue" type="long"/>
elementyname="ArithmeticField" type="mpgf:FieldType"/>
element name="ArithmeticExpression" type="mpgf:ArithmeticExpressionType"/>
</choice>
/Sequence>
</extension>
</complexContent>
</complexType>
<complexType name="Multiply">
<complexContent>
<extension base="mpgf:ArithmeticExpressionType">
<sequence>
<choice minOccurs="2" maxOccurs="2">
<element name="DoubleValue" type="double"/>
<element name="LongValue" type="long"/>
<element name="ArithmeticField" type="mpgf:FieldType"/>
<element name="ArithmeticExpression" type="mpgf:ArithmeticExpressionType"/>
</choice>
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</sequence>
</extension>
</complexContent>
</complexType>
<complexType name="Divide">
<complexContent>
<extension base="mpgf:ArithmeticExpressionType">
<sequence>
<choice minOccurs="2" maxOccurs="2">
<element name="DoubleValue" type="double"/>
<element name="LongValue" type="long"/>
<element name="ArithmeticField" type="mpgf:FieldType"/>
<elemgnt name="ArithmeticExpression" type="mpgf:ArithmeticExpressionType/
</cholfce>
</sequence>
</extengion>
</complekContent>
</complexfype>
<complexType name="Modulus'">
<complexfontent>
<extengion base="mpgf:ArithmeticExpressionType">
<sequg¢nce>
<chofice minOccurs="2" maxOccurs="2">
<element name="DoubleValue" type="double"/>
<element name="LongValue" type="long"/>
<elemgnt name="ArithmeticField" type="mpgf:FieldType"/>
<elemgnt name="ArithmeticExpression" type="mpgf:ArithmeticExpressionType"/
</chpice>
</seqghence>
</extenpion>
</complekContent>
</complexType>
<complexType name="Abs">
<complexfontent>
<extensjfon base="mpgf:ArithmeticExpressionType">
<sequehce>
<choige>
<elemgnt name="DoubleValue"™ type="double"/>
<elemgnt name="LongValue" type="long"/>
<elemgnt name="ArithmeticField" type="mpgf:FieldType"/>
<elemegnt name="ArithmeticExpression" type="mpqgf:ArithmeticExpressionType"/
</cholce>
</sequgence>
</extenpgion>
</complekContent>
</complexType>
<complexType name="Ceiling">
<complexContent>
<extension base="mpgf:ArithmeticExpressionType">
<sequence>
<choice>
<element name="DoubleValue" type="double"/>
<element name="LongValue" type="long"/>
<element name="ArithmeticField" type="mpgf:FieldType"/>
<element name="ArithmeticExpression" type="mpgf:ArithmeticExpressionType"/>
</choice>
</sequence>
</extension>
</complexContent>
</complexType>
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<complexType name="Floor">
<complexContent>
<extension base="mpgf:ArithmeticExpressionType">
<sequence>
<choice>
<element name="DoubleValue" type="double"/>
<element name="LongValue" type="long"/>
<element name="ArithmeticField" type="mpgf:FieldType"/>
<element name="ArithmeticExpression" type="mpgf:ArithmeticExpressionType"/>
</choice>
</sequence>
</Jextension>
</¢omplexContent>
</cqmplexType>
<conplexType name="Round">
<cgmplexContent>
<gxtension base="mpgf:ArithmeticExpressionType">
sequence>
<choice>
element name="DoubleValue" type="double"/>
element name="LongValue" type="long"/>
element name="ArithmeticField" type="mpgf:FieldType"/>
element name="ArithmeticExpression" type="mpgf:ArithmeticExpressionType"/>
</choice>
/sequence>
</extension>
</¢omplexContent>
</complexType>

11.7)3 Semantics

Semantics of the ArithmeticExpressdonType type:

Name Definition

Add| A complex type based on ArithmeticExpressionType type, for using
the “Add” arithmetic operation.

Subjtract A complex type based on ArithmeticExpressionType type, for using
the “Subtract” arithmetic operation.

Mulftiply A complex type based on ArithmeticExpressionType type for using
the “Multiply” arithmetic operation.

Divide A-complexiype-based-ontrithrecichuprossionTypetyne, for using
the “Divide” arithmetic operation. The assumption here is that the result
type of the arithmetic expression will depend on the type of the operands,

following the conventions of the ANSI C implicit casting mechanism.

Modulus A complex type based on ArithmeticExpressionType type, for using
the “Modulus” arithmetic operation that returns the remainder of the
integer division of the two operands.

Abs A complex type based on ArithmeticExpressionType type, for using
the “Abs” arithmetic operation that returns the absolute value of the
operand.
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Name Definition

Ceiling A complex type based on ArithmeticExpressionType type, for using
the “Ceiling” arithmetic operation that returns the ceiling of the operand.

Floor A complex type based on ArithmeticExpressionType type, for using
the “Floor” arithmetic operation that returns the floor of the operand.

Round A complex type based on ArithmeticExpressionType type, for using
the “Round” arithmetic operation that returns the rounded value of the
operand.

DoubleValug Allows specifying a constant arithmetic value by using double typex

LongValue Allows specifying a constant arithmetic value by using long type!

ArithmeticField Allows specifying a path to a numeric value within the metadata of an
evaluation item using FieldType type.

ArithmeticEkpression Allows specifying an expression that is redquired to be evaluated t¢ an
arithmetic value. The abstract type ArithmeticExpressionType is the bhase
type of all operations with a numeric output’(Add, Subtract, etc.).

11.7.4 Example

The following example illustrates the use of the arithmetic éxpressions in the context of comparison operators.

In particular,|the absolute value of a field, calculated using the “Abs” expression, is compared with a constant

value.

<MpegQuerly mpgfID="someID">

<Query>
<Input
<QuefryCondition>
<Cpndition xsi:type=YGreaterThan">
<ArithmeticExpression xsi:type="Abs">
ArithmeticField>Mpeg7/Description/AudioVisual/Semantic/SemanticBaseType/
AttributeValuePair/IntegerValue</ArithmeticField>
/ArithmeticExXpression>
LongValu&»20</LongValue>
</Conditien>
</QueryCond¥tion>
</Inpuft>
</Query>|
</MpegQuehty

11.8 Aggregate Expression Types

11.8.1 Intro

duction

The abstract AggregateExpressionType type is the base type of all the aggregate expressions. All the
aggregate expressions shall be inherited from the abstract AggregateExpressionType type. Currently,
this part of ISO/IEC 15938 specifies the following aggregate expressions: AVG, StdDev, Variance, SUM,
Count, MAX and MIN. All aggregate expressions are only allowed to be used in the OutputDescription element
and shall not be used in the QueryCondition element.
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11.8.2 Syntax

<complexType name="AggregateExpressionType" abstract="true">
<attribute name="aggregateID" type="ID" use="optional"/>
</complexType>
<complexType name="AVG">
<complexContent>
<extension base="mpqgf:AggregateExpressionType">
<sequence>
<element name="Field" type="mpgf:FieldType"/>
</sequence>

</extension>
</complexContent>
</cqmplexType>
<conplexType name="StdDev">
<gomplexContent>
<extension base="mpqgf:AggregateExpressionType">
<sequence>
<element name="Field" type="mpgf:FieldType"/>
</sequence>
</extension>
</complexContent>
</complexType>
<complexType name="Variance">
<gomplexContent>
<extension base="mpqgf:AggregateExpressionType">
<sequence>
<element name="Field" type="mpgfiFieldType"/>
</sequence>
</extension>
</complexContent>
</cqmplexType>
<complexType name="SUM">
<gomplexContent>
<extension base="mpgf:AggregateExpressionType">
<sequence>
<element name=Field" type="mpgf:FieldType"/>
</sequence>
</extension>
<[/complexContent>
</complexType>
<complexType «aane="Count">
<gomplexCébntent>
<extension base="mpqgf:AggregateExpressionType">
<seguence>
<element name="Field" type="mpgf:FieldType"/>

sequence

</extension>
</complexContent>
</complexType>
<complexType name="MAX">
<complexContent>
<extension base="mpqgf:AggregateExpressionType">
<sequence>
<element name="Field" type="mpgf:FieldType"/>
</sequence>
</extension>
</complexContent>
</complexType>
<complexType name="MIN">

© ISO/IEC 2012 — All rights reserved

51



https://iecnorm.com/api/?name=7c8b62058415a33af1d2fc441b1e6a76

ISO/IEC 15938-12:2012(E)

<complexContent>
<extension base="mpqgf:AggregateExpressionType">
<sequence>
<element name="Field" type="mpgf:FieldType"/>
</sequence>
</extension>
</complexContent>
</complexType>

11.8.3 Semanties

Semantics of the AggregateExpressionType type:

Name Definition

AggregatdExpressionType  An abstract type that is the base type for defining aggregate expressipns.
Types that inherit from this type are not allowed to occur in|the
QueryCondition element.

aggregatgID An attribute of ID type used to give an unique‘identifier to an aggregat

©

AVG A complex type based on AggréegateExpressionType type,| for
calculating the average value of a certain numeric field.

StdDev A complex type based on{ AggregateExpressionType type,| for
calculating the standard deviation value of a certain numeric field.

Variance A complex type based on AggregateExpressionType type,| for
calculating the varianee value of a certain numeric field.

SUM A complex type based on AggregateExpressionType type,| for
calculating the 'sum value of a certain numeric field.

Count A complex type based on AggregateExpressionType type,| for
calculating the number of items within a group. If a metadata field is
specified, only items in which that field exists and does not contain an
empty string will be counted.

MAX A complex type based on AggregateExpressionType type,| for
calculating the maximum value of a certain numeric field.

MIN A complex type based on AggregateExpressionType type,| for
calculating the minimum value of a certain numeric field.

11.8.4 Example

Significant examples are provided at the GroupBy element.
11.9 String Expression Types

11.9.1 Introduction

The stringExpressionType type is an abstract type, which is the base type of all the string expressions.
All the string expressions shall extend the abstract type StringExpressionType. This part of
ISO/IEC 15938 specifies the following string expressions: LowerCase, UpperCase. Their purpose is to
facilitate case insensitive processing of StringOperands.
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11.9.2 Syntax

<complexType name="UpperCase">
<complexContent>
<extension base="mpgf:StringExpressionType">
<sequence>

<choice>

<element name="StringValue" type="string"/>
<element name="StringField" type="mpgf:FieldType"/>
<element name="StringExpression" type="mpgf:StringExpressionType"/>

</choice>
sequence>
</extension>
</¢omplexContent>
</cqmplexType>
<conplexType name="LowerCase'">
<cgmplexContent>
<gxtension base="mpgf:StringExpressionType">
sequence>
<choice>
element name="StringValue" type="string"/>
element name="StringField" type="mpgf:FieldType!y/>
element name="StringExpression" type="mpgf:StringExpressionType"/>
</choice>
/sequence>
<[/extension>
</¢omplexContent>
</complexType>
11.9;3 Semantics
Semantics of the StringExpressionType type:
Name Definition
UpperCase A complex type based on StringExpressionTypd type, for
transforming a string to upper case.
LowerCase A complex type based on StringExpressionTypd type, for
transforming a string to lower case.
StringValue Allows specifying a constant string value by using string type.
StringEield Allows specifying a path to a string value within the metadata of an
evaluation item, by using FieldType type.
StringExpression Allows specifying an expression evaluating to a string value. The

abstract type StringExpressionType is the base type, from which all the

operations with a string output are inherited.
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11.9.4 Example

The following example illustrates the use of the expressions in the context of comparison operators. In

particular, the upper case value of a constant is compared to a field.

<MpegQuery mpgfID="someID">

<Query>

<Input>
<QueryCondition>
<Condition xsi:type="Equal">

<StringField typeName="CreationType">Title</StringField>

<

</Q

</Inp
</Query
</MpegQue

StrimgEXpressIonr XSt type— Lowercase™
<StringValue>Blade Runner</StringValue>

</StringExpression>

Condition>

heryCondition>
Lt >

Fy>

11.10 Sen]

11.10.1 Inty

antic Expression Types

oduction

11.10.2 Syntax

<complexType name="SemanticExpressionType"(abstract="true">
<complegContent>
<extenlsion base="mpgf:BooleanExpres§ionType">
<attribute name="anchorDistancel
type="nonNegatiwveInteger" use="required" />
<attlribute name="anchor" type="boolean" use="optional" />
</extegnsion>
</complexContent>
</complexType>
<complexType name="SubClassOf">
<complegContent>
<extenlsion bases"mpgf:SemanticExpressionType'">
<aftributeame="var" type="string"/>
<aftribute/name="class" type="string"/>
</extegnsion>
</complgxContent>
</complexiws

<complexType name="TypeOf">
<complexContent>

<exten

sion base="mpgf:SemanticExpressionType">

<attribute name="var" type="string"/>
<attribute name="class" type="string"/>
</extension>
</complexContent>
</complexType>
<complexType name="EquivalentClass">
<complexContent>
<extension base="mpgf:SemanticExpressionType">
<attribute name="var" type="string"/>
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<attribute name="class" type="string"/>
</extension>
</complexContent>
</complexType>
<complexType name="ComplementOf">
<complexContent>
<extension base="mpgf:SemanticExpressionType">
<attribute name="var" type="string"/>
<attribute name="class" type="string"/>
</extension>
</complexContent>

</cqmpTlexType>

<conplexType name="IntersectionOf">
<gomplexContent>

extension base="mpgf:SemanticExpressionType">
<attribute name="var" type="string"/>
<attribute name="class" type="string"/>

/extension>
</complexContent>

</complexType>

<conplexType name="UnionOf">
<gomplexContent>

extension base="mpgf:SemanticExpressionType">
<attribute name="var" type="string"/>
<attribute name="class" type="string"/>

/extension>
</complexContent>

</complexType>

<conmplexType name="InverseOf">
<gomplexContent>

extension base="mpgf:SemanticExpressionType">
<attribute name="var" type="string"/>
<attribute name="class" ‘fype="string"/>

/extension>
</complexContent>

</cqmplexType>

<conplexType name="DiszgointWith">
<gomplexContent>

extension base="mpgf:SemanticExpressionType">
<attribute(name="var" type="string"/>
<attributie )name="class" type="string"/>

/extensien>
<[fcomplex€ontent>

</complexType>

<conpdexType name="SemanticRelation">
<tomplexContent>

<extension base="mpgf:SemanticExpressionType">
<sequence>
<element name="Subject" type="string"/>
<element name="Property" type="string"/>
<element name="Object" type="string"/>
</sequence>
</extension>
</complexContent>
</complexType>
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11.10.3 Semantics

Semantics of the SemanticExpressionType:

Name Definition

SemanticExpressionType An abstract type based on the BooleanExpressionType type
that is the base type for defining semantic expressions.

anchorDistance Defines the number of hops the identified triple is reachable
through the RDF graph from the given starting RDF triple. The
starting RDF triple is indicated by enabling the anchor flag. An
anchorDistance of 0 indicates that the addressed node can be
within any distance to the anchor node.

Anchor Defines a marker for a RDF triple within a query graph_which
serves as source for other triples. The main idea is torsimplify
the generation of semantic queries and to allow optimizers to
improve resulting SPARQL queries.

Semantics of the class specific types:

Name Definition

SubClassOf A complex type based. on the SemanticExpressionType
type for defining a sub-class relationship. This operation has
two attributes that are required to represent the following
pattern: var SubClassOf class. The var and class parameter
can be URIs or.place holder based on the SPARQL notation
(starting with@ question mark and a descriptive identifier).

TypeOf A complex type based on the SemanticExpressionType
type-for defining a type of relationship. The attributes are
defined as for the SubClassOf operation.

EquivalengClass A complex type based on the SemanticExpressionType
type for defining an equivalent class relationship. The
attributes are defined as for the SubClassOf operation.

ComplementOf A complex type based on the SemanticExpressionType
type for defining a complement of relationship. The
attributes are defined as for the SubClassOf operation.

Intersecthenof A—cemplex—type—based—on—the—SemanticExpressientype
type for defining an intersection of relationship. The
attributes are defined as for the SubClassOf operation.

UnionOf A complex type based on the SemanticExpressionType
type for defining a union of relationship. The attributes are
defined as for the SubClassOf operation.

InverseOf A complex type based on the SemanticExpressionType

type for defining an inverse of relationship. The attributes
are defined as for the SubClassOf operation.
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Name Definition

DisjointWith A complex type based on the SemanticExpressionType
type for defining a disjoint with relationship. The attributes
are defined as for the SubClassOf operation.

Semantics of the SemanticRelationType type:

Nam Definition

SemdnticRelation Specifies the representation of a semantic relation within, thel
query format. A semantic relation describes a triple in the-RDH
data model. The syntax is similar to the SPARQL query
language and starts with a question mark and~a-descriptive
identifier or a specific URI for the subject and gbject as well ag
a respective value representing the property

Subject Defines a place holder for the subject.of a RDF triple. The
place holder must start with a questien/mark and a descriptive
identifier or a specific URI.

Progerty Defines the predicate (RDE notation) or property (OWL
notation) of a RDF triple{The name space can be predefined
in the QFDeclaration séction.

Object Defines a place holder for the object of a RDF ftriple.

The place holder must start with a question mark and a
descriptivelidentifier or a specific URI.

11.19.4 Usage guidance

11.10.4.1 General

This [subclause is andnhformative section.

.4.2 Linking structural (XML) and semantic data (RDF/XML)

edia annotation comes in a large diversity. On the one side XML based metadata have begn introduced
(MPEGZ7,-etc.) which have strengthens in expressing structural information of the described multimedia
i i i i i ideo segments,
image regions) are described by XML based annotations. On the other side, there are RDF based
descriptions which support the annotation of high-level and semantic related annotations. Both concepts have
advantages in their specific domain and drawbacks if they are used in the opposite domain (e.g., RDF for
structural design and XML for semantic design).

To address both models in one search request, a linking between the two worlds need to be provided. The
following paragraph describes such a possible linking for supporting MPQF requests that target on a global
data set.

In order to accomplish a linkage between the extracted semantic concepts and its structured counterparts the
following definition is introduced:
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11.10.4.3 Definition
Let A = CONCEPT#value the segment id value of a corresponding semantic concept expressing e.g. a
temporal event description and B = //ELEMENT [@ID = value] the segment ID extracted via the given XPath

expression of the structured description (e.g., the VideoSegment of an MPQF-7 description). Then, the linkage
within the hybrid data model can be derived by the following Equi-Join:

E®,,VS={ecEnvselVSne, =vs,}

where E and V S are the semantic and structured annotations, respectively.

information (see Figure 3). Here, at the semantic side a unique URI containing a fragment identifier [4].can be
attached to ¢very instantiation of a concept (e.g., TemporalEntity). For instance at a TemporalEntity’instance
the following URI may be used: http://domain.tid/TemporalEntity#Segment_ID_1. Then, at the" respgctive
structured cpunterpart, an ID attribute is attached containing the same identifier value. In our examplé¢ the
MPEG-7 VigdeoSegment element would be instantiated with the following attribute id=SegmentlD_1. By
evaluating the given definition with value = SegmentID_1, the linkage of the corresponding-information can be
solved.

The definitign foresees a unique key system that is accomplished by instantiating semantic and struc{ured

-

-
T T -

i p—l e =VideoSegment id:HS-earrTentl-D:F'
TemporalEntity#Segment|D_1 e <MediaTimez, NI i
=Medialipeant=
2008.07-02T11:51:50
rdf type </MedfaTimePoint>
edialuration=
PODTZ2H2MA6S
</MadizDuration=
1 <IMediaTime=
TermnporalEntity £MideoSegment»

Figure 3 — Linking Semantic and XML Data

11.10.4.4 EyaluationPath

The EvaluatjonPath allows focusing the scope of the query evaluation to a specific subset. For instange by
using the MPEG-7 standard; ;one is able to concentrate on either Videos or VideoSegments during the
evaluation. [The scope s\ represented by an XPath pointing to the desired element e.g., //Vidgo or
/IVideoSegment.

The use of|the EvaluationPath for semantic retrieval is implicitly defined by the linkage to XML based
metadata. Although it is possible to use XPath for RDF/XML data, it is not recommended as different
mappings would-tesult in different XPath expressions. By this, as defined, the focus should set by targeting on
the structured data which is indented to provide a linking to the semantic descriptions. However, note, the
exact linking between structured and semantic data is an implementation issue.

Furthermore, there are additional restrictions of the EvaluationPath already existing in the current version of
the MPEG Query Format. First, the EvaluationPath is only as useful as an available XML Schema (the
metadata description of the multimedia data) provides a deep hierarchy and deep descriptive level. In case
there is only a flat description or no XML Schema available, the EvaluationPath is hardly beneficial. In addition,
there also exist query types (e.g., QueryByMedia) where an EvaluationPath has no further meaning. A query
using a single QueryByMedia condition targeting to an example image might not use the EvaluationPath at all.
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The amendment for semantic enhancement to MPQF comes with two different ways of expressing semantic
conditions. First of all, there is a QueryBySPARQL query condition which supports expressing SPARQL
expressions. Those expressions are denoted to be executed by SPARQL engines, where the content of the
QueryBySPARQL is restricted to an ASK SPARQL query. The evaluation processes (similar to the
QueryByXQuery condition) the occurrence (matching) of the modeled subgraph in the RDF repository and

resul

ts in values on a true/false basis.

Second, semantic filtering can be expressed by a set of semantic relations, expressions and comparison
expressions enhanced by semantic means. This approach follows the same concept as the introduction of the

Comparison expressions—Hhose—expressions—tavebeenintroduced—im—case—thatno fort XQucry engine is
availpble. In the same manner, the semantic relations can be used for the semantic case. In sum,the semantic

relations need to describe a subgraph for filtering against the semantic data set.

11.1

The

survgillance system scenario. The example searches for persons and its logdtion and time info

Outp
the
defin
giver
know
interg
triggs
subg
whic
attrib
true)
side
prod
issud

.5 Example
following example illustrates the use of semantic expressions on an imagifiary semantic an

utDescription) that matches the drawn RDF subgraph (see condition~part). The example d
se of the integrated anchor and anchorDistance attributes. Here(the first SemanticRelati
es the anchor meaning that all other specified conditions build the*search graph pattern re
anchorDistance. The RDF subgraph assumes as data model-the annotation of a closed (all

ests (ROI) or rooms) which are monitored by cameras, At)runtime of the system, automati
bred when persons are entering rooms or specific areas(ROlI, e.g. a coffee area). In this cont
raph and therefore the query searches for all persgns.that have been monitored entering a
n is controlled by a camera located in Room240Q. Besides the use of the anchor and an
utes supports the ease of query creation by specifying one SemanticRelation as root (ang
and all other relations are located within therdistance specified by the anchorDistance flag
a user does not need to specify all relations  and on the other side a possible query optimij
ice an optimized subgraph. However,_it.has to be noted that query optimization is an im
and that the semantic of the query has to be evaluated.

notation in a
rmation (see
emonstrates
bn-Condition
ated to their
persons are

n and can be tracked by specific sensors) video surveillaneg scenario containing locatiops (region of

C events are
ext, the RDF
specific ROI
thorDistance
hor is set to
On the one
er is able to
blementation

<MpH
<(

gQuery mpgfID="">
uery>
<Input>
<QFDeclaration>
<Prefix names"xsd"
uri="http://www.
<Prefix ‘wame="rdf"
uri="http://www.
<brefix name="ontology"
uri="http://www.
<Prefix name="config"

w3.0rg/2001/XMLSchema#"/>
w3.0rg/1999/02/22-rdf-syntax-ns#" />

example.de/ontology#"/>

uri="http://www.example.de/configuration#"/>

UFDeciaration
<OutputDescription>
<RegSemanticField>?person</RegSemanticField>
<RegSemanticField>?location</RegSemanticField>
<RegSemanticField>?temp</RegSemanticField>
</OutputDescription>
<QueryCondition>
<Condition xsi:type="AND">
<Condition xsi:type="SemanticRelation" anchor="true"

anchorDistance="0">

<Subject>?person</Subject>
<Property>ontology:hasName</Property>
<Object>?name</Object>
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</Condition>

<Condition xsi:type="SemanticRelation" anchorDistance="3">
<Subject>?cam</Subject>
<Property>ontology:isLocated</Property>
<Object>?location</Object>

</Condition>

<Condition xsi:type="SemanticRelation" anchorDistance="3">
<Subject>?location</Subject>
<Property>ontology:hasName</Property>
<Object>"Room240"""xsd:string</Object>

</Condition>
<fCondition>
</QpueryCondition>
</Inppt>

</Queryp </MpegQuery>
12 Query|Types
12.1 Introduction
The QueryType type is an abstract type which extends the BooleanExpressionType type and becomes
the parent| class of all the query types including the QueryByMedia, QueryByDescription,
QueryByFeatureRange, SpatialQuery, TemporalQuery, QéeryByXQuery, QueryByFreeText| and
QueryByRelevanceFeedback types. All the subtypes inherjtéd/from the QueryType type shall retdirn a
value in thel range of [0..1], denoting whether an evaluation item satisfies the condition specified by the
operation (elg. QueryByMedia) or not.
12.2 Syntgx
<complexType name="QueryType" abstract="true">

<complegContent>

<extenhsion base="mpgf:BooleanExpressionType"/>

</complexContent>
</complex[ype>
12.3 Semantics
Semantics of the QuexryType type:
Name Definition
QueryType Specifies an absfract type that extends the BooleanExpressionType

type to be the base type of all the query types such as QueryByMedia

Or QueryByFreeText

12.4 QueryByMedia

12.4.1 Introduction

The QueryByMedia type extends the abstract QueryType type. The QueryByMedia type enables a
requester to realize a search based on a given example media resource. It provides also an attribute to
indicate the search criteria regarding similar-match or exact-match.
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12.4.2 Syntax

<complexType name="QueryByMedia">
<complexContent>
<extension base="mpgf:QueryType">
<choice>
<element name="MediaResource" type="mpqgf:MediaResourceType"/>
<element name="MediaResourceREF" type="IDREF"/>
</choice>
<attribute name="matchType" use="optional" default="similar">
<simpleType>
<restriction base="string">
<enumeration value="similar"/>
<enumeration value="exact"/>
</restriction>
</simpleType>
</attribute>
<attribute name=" TargetMediaPath" use="optional"
type="mpgf:xPathType" />
</extension>
</complexContent>
</cqmplexType>

12.4)3 Semantics

Semantics of the QueryByMedia type:

Name Definition

QuefryByMedia Specifies the tool for a search by example, which allows the fequester to
perform<a similarity or exact match search based on a given| multimedia
content. This type extends the QueryType type and allows|embedding
eithér a MediaResource or a reference to a resource defined in the
QFDeclaration element.

MedliaResource Specifies the actual resource that is used for querying. Is of
MediaLocatorType type.

MedliaResourceRef Specifies a reference to the resource defined in the QFDeflaration
element that is used for querying. Is of IDREF type. The| referenced
resource shall be of type MediaResourceType.

matjchType Specifies a search type of match (either a similar or an exact match).

TargetMediaPath Allows specifying a relative XPath expression informing abouf which field
of the metadata fragment refated to the evatuation item being addressed
contains the URI of the media against which the condition should be
evaluated.

12.4.4 Example

The following example illustrates the use of the QueryByMedia type. The query requests video contents
which are similar to the given image.

<MpegQuery mpgfID="someID">
<Query>
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<Input>
<QueryCondition>
<TargetMediaType>video/mpeg</TargetMediaType>
<Condition xsi:type="QueryByMedia" matchType="similar">
<MediaResource resourceID="Image001">
<MediaResource>
<MediaUri>http://db.mpgf.mpeg/testdatalOl. jpg</MedialUri>
</MediaResource>
</MediaResource>
</Condition>
</QueryCondition>
</Inpyt
</Query>
</MpegQugry>

12.5 QueryByDescription

12.5.1 Introduction

The QueryHyDescription type extends the abstract QueryType type. The@lheryByDescription|type
enables a requester to realize a search based on a given example description.' Any description, i.e. metadata
can be embe¢dded if the metadata is based on XML-schema and the deseription is conformant to the schema.
It provides also an attribute to indicate the search criteria regarding similar-match or exact-match.

12.5.2 Syntpax

<complexType name="QueryByDescription">
<complegContent>
<extepsion base="mpgf:QueryType">
<chpice>
<glement name="DescriptionResolurce" type="mpqgf:DescriptionResourceTypeg"/>
<glement name="DescriptionResourceREF" type="IDREF"/>
</choice>
<attribute name="matchType" use="optional" default="similar">
<pimpleType>
<restriction base="string">
<enumerationSwalue="similar"/>
<enumeration’ value="exact"/>
</restriction>
<fsimpleType>
</attribute
<attribute name=s" TargetMediaPath" use="optional"
types'mpgf :xPathType" />
</extension>
</complexXCoITtent
</complexType>

12.5.3 Semantics

Semantics of the QueryByDescription type:

Name Definition

QueryByDescription Specifies the tool for a search by example, which allows the requester to
perform a similarity or exact match search based on a given description.
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Name Definition

This type extends the QueryType type and allows embedding either a
DescriptionResource or a reference to a resource defined in the
QFDeclaration.

DescriptionResource Specifies the actual resource that is taken for querying. The resource
shall be the description of a low or high level feature according to the used
metadata schema.

DescriptionResourceRef  Specifies a reference to the resource defined in the OFDeclaration that
is taken for querying. The referenced resource shallbe of type

DescriptionResourceType.

matichType Specifies a search type of match (either a similar or an exact match).

TarjgetMediaPath Allows specifying a relative XPath expression dnferming abou{ which field
of the metadata fragment related to the evaluation item being addressed
contains the URI of the media against which the condition should be
evaluated.

12.5/4 Example

The following example illustrates the use of the QueryByDescription type. The query reqyests images
whoge MPEG-7 metadata has the CreationInforfiation/Creation/Title element with the value
“Mirgcle Query Format” exactly.

<MpggQuery mpgfID="someID">
<Query>
<Input>
<QueryCondition>
<TargetMediaType>image/jpeg</TargetMediaType>
<Condition xsi:type="QueryByDescription" matchType="exact">
<DescriptionRegource resourceID="desc001">
<AnyDescription xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"
xsiz:sehemalocation="urn:mpeg:mpeg7:schema:2004 M7v2schemal.xsd">
<mpeg7 :Mpeg7>
<mpeg7:DescriptionUnit xsi:type="mpeg7:CreationInformatilonType">
<mpeg7:Creation>
<mpeg7:Title>Miracle Query Format</mpeg7:Title>
</mpeg7:Creation>
</mpeg7:DescriptionUnit>
</mpeg’ :Mpeg7>
</AnyDescription>
</DescriptionResource>
</Condition>
</QueryCondition>
</Input>
</Query>
</MpegQuery>

12.6 QueryByFreeText

12.6.1 Introduction

The QueryByFreeText type enables the user to perform a free text search, i.e. a search based on the use
of free-text. The QueryByFreeText type extends the QueryType type and contains either a mandatory
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FreeText element containing text description or a mandatory RegExp element containing a regular
expression as a condition. It has also an optional choice of fields, which allow the user to state (in the
SearchField elements) if the search should be performed in specific elements only or if specific elements
should be ignored during the search (stated in the IgnoreField elements). If no SearchField or
IgnoreField elements are specified, the search will take the whole description into account.

12.6.2 Syntax

<complexType name="QueryByFreeText">
<complexContent>

<exte
<se

<

</s

</ext
</compl
</complex

rsror—base=npafOueryiyoel
huence>
choice>
<element name="FreeText" type="string"/>
<element name="RegExp" type="string"/>
/choice>
choice minOccurs="0">
<element name="SearchField"
type="mpgf:FieldType" maxOccurs="unbounded"/>
<element name="IgnoreField"
type="mpgf:FieldType" maxOccurs="uribounded" />
choice>
Equence>
bnsion>
bxContent>
[vype>

12.6.3 Semantics

Semantics of the QueryByFreeTextType type:
Name Definition
QueryByFreeText Describes a search of multimedia content based on the given text. [This
type extends the QueryType type and contains an element of strirjg to
describe the search condition.
FreeText Specifies the actual free text term describing the multimedia content of
desire.
RegExp Specifies a regular expression describing the multimedia content of
desire.
SearchFidld Spesifiesthe-elemeni{s)-onwhich the-search-shallbe performed
IgnoreField Specifies the element(s) that shall be ignored during the search.

12.6.4 Examples

The following example illustrates the use of the QueryByFreeText type, without any SearchField and
IgnoreField elements.

<MpegQuery mpgfID="someID">

<Query>
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<Input>
<QueryCondition>
<Condition xsi:type="QueryByFreeText">
<FreeText>Testquery</FreeText>
</Condition>
</QueryCondition>
</Input>
</Query>
</MpegQuery>

The pxampte befow modifies the previous one 5o as to Search withimthe TextAnnotatton elgments of the
descfiptions only.

<MpggQuery mpgfID="someID">
<Query>
<Input>
<QueryCondition>
<Condition xsi:type="QueryByFreeText">
<FreeText>
Testquery
</FreeText>
<SearchField>Mpeg7/Description/AudioVisualtAilextAnnotation</SearcdhField>
</Condition>
</QueryCondition>
<AInput>
</Query>
</MpegQuery>

The following example modifies the first one 's@*as to ignore the TextAnnotationValue eleents of the
descriptions.

<Mpg¢gQuery mpgfID="someID">
<Query>
<Input>
<QueryCondition>
<Condition xsi:type="QueryByFreeText">
<FreeText>
Testquery
</FreeText>
<Ignoxe¥ield>
Mpég7/Description/AudioVisual/Semantic/SemanticBaseType/
AttyibuteValuePair/TextAnnotationValue
<&/ IgnoreField>
</Condition>
QueryCondition
</Input>
</Query>
</MpegQuery>

12.7 QueryByFeatureRange

12.7.1 Introduction
The QueryByFeatureRange type extends the abstract QueryType type. It enables a requester to realize

two different range searches. The first option enables a range search based on given descriptions denoting
the start and the end range of the retrieval area. The second option allows a range search based on a given
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description (e.g. an audio low-level feature as AudioSpectrumFlatness) and a distance. The distance element
denotes the distance in feature space from the center of mass, whereas the center is described by the
Center element. The example description shows the usage of this descriptor in more detail. In the first
example, the first option is described by the AnyDescription element within the QFDeclaration element
and referenced within the QueryByFeatureRange type by the RangeStart element and RangeEnd
element, respectively. The second option is described in the second example by an AnyDescription
element within the QFDeclaration element and referenced within the QueryByFeatureRange by
Center and a distance

12.7.2 Syntax

<complexT
<comple
<exte

<se

<

use="opti

<

</s
<attribut
ty

</ext
</compl
</complex

ype name="QueryByFeatureRange">
kContent>
hsion base="mpgf:QueryType">
huence>
thoice>
<element name="Range">
<complexType>
<attribute name="RangeStart" type="IDREF" use="required"/>
<attribute name="RangeEnd" type="IDREF" use="required"/>
</complexType>
</element>
<element name="Distance">
<complexType>
<attribute name="Center" type="IDREE'Y use="required"/>
<attribute name="Radius" type="mpgf:zeroToOneType" use="required
<attribute name="DistanceFunction" type="mpgf:SimpleTermT
bnal" />
</complexType>
</element>
choice>
Equence>
 name=" TargetMediaPath" use="optional"
pe="mpqgf : xPathType" />
Ension>
bxContent>
[vpe>

l"/>
{pen

12.7.3 Semantics

Semantics of the QueTyByFeatureRange type:

Name Definition

QueryByFeatureRange Specifies the QueryByFeatureRange type which is an extension of the
QueryType type. This type allows the definition of range queries by
defining the start and end range of the desired search region.

Range Describes the first option for the range search. Here the query indicates a
start and an end point of the range and the search engine shall return
items between these points.

RangeStart Specifies the start of a range and is required to reference to a feature
within the QFDeclaration element. Both, rangeStart and rangeEnd
has to point to the same type of description.
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Name Definition
RangeEnd Specifies the end of a range and is required to reference to a feature
within the QFDeclaration element. Both, rangeStart and rangeEnd
have to point to the same type of description.

Distance Describes the second mode of the QueryByFeatureRange type. It is
specified by a center and a distance, whereas all items from the center
within a certain distance around shall be returned. Since the feature space
is dependend on the distance function, the DistanceFunction attribute
refers to a classification scheme term specifying the distance function.

Center Specifies the center of the range search in the feature\space and is
required to reference to a feature within the QFDeclar&tion ¢lement.

Radius Specifies the distance from the center to the furthermost distant point in
the feature space which shall be considered for-the result. This element
contains a floating value, which is between zero and one.

DistanceFunction The distance from the center to the furthermost distant point ir] the feature
space is dependent on a distance function (e.g. Eucledian distance). In
order to signal the required distanice ‘function to the server, thg TermType
type is used, which refers te~@ classification scheme. If the distance
function is not further specified, always the Eucledian distancel|is adopted.

TargetMediaPath Allows specifying a relative XPath expression informing about which field
of the metadata fragment related to the evaluation item being addressed
contains the URI-of the media against which the conditionl should be
evaluated.

12.7{4 Example
The following example illustrates the use of the QueryByFeatureRange type in the first model To indicate
the range, two pieces of DomifiantColor instance are declared within QFDeclaration element. The query
requests any contents whose DominantColor feature is in the specified range.
<MpggQuery mpgfIP="someID">
<Query>
<Input>
<QFDec¢laration>
<Resource xsi:type="DescriptionResourceType" resourceID="startID">
<AnyDescription xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"
xsi{sehemalocation="urn:mpeg:mpeg7:schema:2004 M7v2schema.xsd">
llLPij'_l’ .IKPCKJ’;’
<mpeg7:DescriptionUnit xsi:type="mpeg7:DominantColorType">
<mpeg7:ColorSpace type="RGB"/>
<mpeg7:SpatialCoherency>28</mpeg7:SpatialCoherency>
<mpeg7:Value>
<mpeg7:Percentage>12</mpeg7:Percentage>
<mpeg7:Index>1 1 1</mpeg7:Index>
<mpeg7:ColorVariance>1 1 1</mpeg7:ColorVariance>
</mpeg’7:Value>
</mpeg7:DescriptionUnit>
</mpeg’ :Mpeg7>
</AnyDescription>
</Resource>
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</Q
<Qu
<

<Resource xsi:type="DescriptionResourceType" resourceID="endID">

<AnyDescription xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"

xsi:schemalocation="urn:mpeg:mpeg7:schema:2004 M7v2schema.xsd">

<mpeg7 :Mpeg7>
<mpeg7:DescriptionUnit xsi:type="mpeg7:DominantColorType">
<mpeg7:ColorSpace type="RGB"/>
<mpeg7:SpatialCoherency>28</mpeg7:SpatialCoherency>
<mpeg7:Value>
<mpeg7:Percentage>30</mpeg7:Percentage>
<mpeg7:Index>5 5 6</mpeg7:Index>
<mpeg7:ColorVariance>1 1 1</mpeg7:ColorVariance>

Mmool X751 15
Hpoeg———o=t

</mpeg7:DescriptionUnit>

</mpeg’ :Mpeg7>
</AnyDescription>
Resource>
FDeclaration>
bryCondition>
Condition xsi:type="QueryByFeatureRange">
<Range RangeEnd="endID" RangeStart="startID"/>

<fCondition>
</QpueryCondition>
</Inppht>
</Query
</MpegQueky>
The following example illustrates the use of the QueryByFeatureRange type in the second mode by

specifying a
within the g
DominantC

center and a distance. To indicate this range, a piece of a DominantColor instance is dedared
FDeclaration element and a distance is given. The query requests any contents whose
b1or feature is in a distance of 0.5.
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<MpegQuery mpgfID="someID">
<Query>
<Input>
<QFDeclaration>
<Resource xsi:type="DescriptionResourceType" resourcelD="centerID">
<AnyDescription xmlns:mpeg/7="urn:mpeg:mpeg7:schema:2004"
xsi:schemalocation="urn:mpeg:mpeg7:schema:2004 M7v2schema.xsd">
<mpeg7 :Mpeg7>
<mpeg7:DescriptionUnit xsi:type="mpeg7:DominantColorType">

<mpeg7:ColorSpace type="RGBR"/>
<mpeg7:SpatialCoherency>28</mpeg7:SpatialCoherency>

Mmool X751 1o
Hpeg——o=t

<mpeg7:Percentage>12</mpeg7:Percentage>
<mpeg7:Index>1 1 1</mpeg7:Index>
<mpeg7:ColorVariance>1 1 1</mpeg7:ColorVariance>
</mpeg’7:Value>
</mpeg7:DescriptionUnit>
</mpeg’ :Mpeg7>
</AnyDescription>
</Resource>
</QFDeclaration>
<QueryCondition>
<Condition xsi:type="QueryByFeatureRange">
<Distance Radius="0.5" Center="centerID!/>
</Condition>
</QueryCondition>
</Input>
<AQuery>
</MpegQuery>

12.8| SpatialQuery

12.8]1 Introduction

This [query type allows requests in-the spatial domain where one or two regions (e.g., MPEG-7 S{i11Region,
etc.)|are involved. Relationships.among those regions and possible matching regions are expréssed by the
RelationType type. Note, that the query type allows two different RelationType types.| One is the
SpatlalRelation CS and the\other is the BaseRelation CS (see Annex B). The RelationType type provides
threq attributes. The r&lationType attribute is mandatory and denotes the relation. The sourgeResource
attrijute is also mandatory and indicates a specific region. Furthermore, another optiohal attribute
targetResourcelis provided to indicate another specific region. Combining these attribufes allows a
requester to generate various queries involving spatial relation of regions.

12.8]2 Syntax

<complexType name="SpatialQuery">
<complexContent>
<extension base="mpgf:QueryType">
<sequence>
<element name="SpatialRelation"
type="mpgf:RelationType" />
</sequence>
<attribute name=" TargetMediaPath" use="optional"
type="mpgf:xPathType" />
</extension>
</complexContent>
</complexType>
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12.8.3 Semantics

Semantics of the SpatialQuery type:

Name Definition

SpatialQuery Specifies the SpatialQuery type which is an extension of the
QueryType type. It allows the retrieval of spatial elements within media
objects by defining SpatialRelation element. The spatial element to
be retrieved is decided by EvaluationPath element in
(\11::7‘}(7(‘0‘0(‘11' tionelement

SpatialRglation Specifies the spatial relation based on the RelationTypéntypg. It
provides means for describing a spatial relation among, segment
decompositions. Allowed relations are defined in SpatialRelation CS|and
BaseRelation CS.

TargetMediaPath Allows specifying a relative XPath expression informing about which [field
of the metadata fragment related to the evaluation item being addressed
contains the URI of the media against which.the condition should be
evaluated.

12.8.4 Example

The following illustrates some scenarios using the ‘north’-related relation. Three relations for ‘north] are

defined in $patialRelation CS, i.e., ‘north,” ‘northOf and\ northin.” The ‘north’ is used only when [both

sourceRespurce and targetResource attributes are defined, and then the region that includeq two
defined subqregions satisfying the specified relationship'is returned. The return region varies based on the

EvaluationPath element. In the case, the EvgdluationPath element is //Image, all images in the

database that satisfy the condition are returned. {fithe EvaluationPath element is //StillRegion sub-regions

of images wihich satisfy the condition are returped.

On the other
omitted. In t
/limage,) the
If the Evaly
sourceRes

In the case
returned. In
Img3 contai
Evaluatio

he case of a ‘northOf-relation and an EvaluationPath element that indicates an image
image containing the.sourceResource attribute is north of something (a sub-region) is rett
ationPath element indicates a sub-region (i.e., //StillRegion,) the sub-region that is sou
burce attribute s returned.

of a ‘northin’-relation, the region containing the sourceResource attribute in the north o
he example, if the EvaluationPath element is //Image, Img1 and Img2 are returned. Alth
ns 1d4 \its location is not in the north of Img3, so Img3 is not returned. In the case thg
nPath element is //StillRegion, SR1, SR3 and SR4 are returned.

hand, the relations ‘northOf{and ‘northin’ are used only when the targetResource attriblite is

(i.e.,
rned.
th of

it is
pugh
t the
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IMQO1 w=esspassssnagsnnnns, IMQO2 sesssssssnsnnsnnnnnnn, Ima3
O ISR SR v ISR E 9
P 102 i iSrR2G i i T1d1_|SR4:
;------------------é ;----EEJEEEEJEE-------: : '..S.B_S_" E
EvaluationPath= | //Image | //StrillRegion
Expression
<SpatialRelation sourceResouce="id1” targetResource="id2” relationType="north”> Img1 SR1
<Sp4dtialRelation sourceResource="id1” relationType="north-Of"> | Img1,2‘ | JSR2,5
<Spa3tialRelation sourceResource="id1” relationType="north-In"> | Img1;2 | SR1,3,4

Notg that the size of the retrieved sub region (SR1, 2, 3, 4) is left to implementor.

The following example illustrates the use of the SpatialQueryType type, in Which sourceRelsource and
relationType attributes are specified.

<MpggQuery mpgfID="someID">
<Query>
<Input>
<QFDeclaration>
<Resource resourcelID="stillImagel" xsitbype="DescriptionResourceType">
<AnyDescription xmlns:mpeg7="urn:mpég:mpeg7’:schema:2004"
xsiischemalocation="urn:mpeqg:mpeg’:schema;2004 M7v2schema.xsd">
<mpeg7 :Mpeg7>
<mpeg7:DescriptionUnit xsistype="mpeg7:StillRegionType">
<mpeg7:VisualDescriptonr xsi:type="mpeg7:DominantColorType">
<mpeg7:ColorSpacetype="RGBR" />
<mpeg7:SpatialCqoherency>30</mpeg7:SpatialCoherency>
<mpeg7:Value>
<mpeg7:Pergentage>12</mpeg7:Percentage>
<mpeg7:Index>1 1 1</mpeg7:Index>
<mpeg7;:ColorVariance>1 0 0</mpeg7:ColorVariance>
</mpeqgisValue>
</mpeg/NAMsualDescriptor>
<mpeg/*WisualDescriptor xsi:type="mpeg7:HomogeneousTextureType">
<mpeg7:Average>1</mpeg7:Average>
<mpeg?:StandardDeviation>1</mpeg7:StandardDeviation>
<mpeg7:Energy>1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1)7
18 19 20 21 22 23 24 25 26 27 28 29
30</mpeg7:Energy>
</mpeg’7:VisualDescriptor>
</mpeg7:DescriptionUnit>
</mpeg’ :Mpeg7>
</AnyDescription>
Resource
</QFDeclaration>
<QueryCondition>
<BEvaluationPath>//Image</EvaluationPath>
<Condition xsi:type="SpatialQuery">
<SpatialRelation sourceResource="stillImagel"
relationType="urn:mpeg:mpgf:cs:SpatialRelationCS:2008:northwest"/>
</Condition>
</QueryCondition>
</Input>
</Query>
</MpegQuery>

© ISO/IEC 2012 — All rights reserved 71



https://iecnorm.com/api/?name=7c8b62058415a33af1d2fc441b1e6a76

ISO/IEC 15938-12:2012(E)

12.9 Temp

oralQuery

12.9.1 Introduction

This query type allows requests in the temporal domain where one or two segments (e.g., VideoSegment,
AudioVisualSegment, etc.) are involved. Relationships among those segments and possible matching
segments are expressed by the RelationType type. Note, that the query type only allows terms of the

TemporalRelation CS

(see Annex B). The RelationType type provides three attributes.

The

relationType attribute is mandatory and denotes the relation. The sourceResource attribute is also
mandatory and indicates a specific segment. Furthermore, another optional attribute targetResource is

provided to indicate anothar cpnr\iﬁr\ cngmnn+_ f‘r\mhining thesa attribt Hes. allows 2 rnqnacfnr to gnn rate

various querjes involving temporal relation of segments.

12.9.2 Syntpx

<complexType name="TemporalQuery">

<complegContent>
<extehsion base="mpgf:QueryType">
<sefiuence>
<glement name="TemporalRelation" type="mpqgf:RelatignType"/>
</sequence>
<attributg name=" TargetMediaPath" use="optional"
type="mpqgf :xPathType" />
</extgnsion>
</complgxContent>

</complex{ype>

12.9.3 Semantics

Semantics of the TemporalQuery type:

Name Definjtion

TemporalQuery Specifies the TemporalQuery type which is an extension of| the
QueryType type. It allows the retrieval of temporal elements wjthin
media objects by defining TemporalRelation element. The temporal
element to be retrieved is decided by EvaluationPath element in
QueryCondition.

TemporalRelation Specifies the temporal relation based on the RelationType type. It
provides means for describing a temporal relation among segment
decompositions. Allowed classification scheme is TemporalRelation|CS.

TargetMediaPath Allows specifying a relative XPath expression informing about which

field of the metadata fragment related to the evaluation item being
addressed contains the URI of the media against which the condition
should be evaluated.

12.9.4 Example

The following illustrates the two possible combinations of attributes in the TemporalRelation element and
its expected results. There are two videos named ‘v1’ and ‘v2’ and two pre-declared segments named ‘id?1’
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and
EvaluationPaths.

‘id2.” The table below shows what would be retrieved with the combination of attributes and

The following illustrates some scenarios using the ‘precedes’-related relation. Two relations for ‘precedes’ are
defined in TemporalRelationCS, i.e., ‘precedes’ and ‘precedesOf. The ‘precedes’ is used only when both
sourceResource and targetResource attributes are defined, and then the region that includes two
defined sub-regions satisfying the specified relationship is returned. The return region varies based on the
value of the EvaluationPath element. In the example, in the case the EvaluationPath element is
/IVideo, all videos in the database that satisfy the condition are returned. If the EvaluationPath element is

/IVideoSegment, video segments which satisfy the condition are returned.

On the other hand, the relations ‘precedesOf’ is used only when the targetResource attributelis omitted. If
the HvaluationPath element indicates a video (i.e., //Video,) the video containing the sdurdeResource
attrijute preceding something (a video segment) is returned. If the EvaluationPath «lement indicates a
sub-gegment (i.e., //VideoSegment,) the sub-segment that follows the sourceResourde attributg is returned.

vl i | 1d1 Id2 | vs1i V2 Id1 | -ivs2:

EvaluationPath= | //Video | //VideoSegment
Expression
<TenporalRelation sourceResouce="id1” targetResource="id2” relationTypes"precede”> VA1 VS
<TenporalRelation sourceResource="id1” relationType="precedeOf'> | V1,2 VS2
Note|that the period of the retrieved segments (VS1, VS2) is left to implementor.
The |following example illustrates the use of the“TemoralQuery type, in which all three attributes are
speciffied.
<MpggQuery mpgfID="someID">
<Query>
<Input>
<QFDeclaration>
<Resource resouxecelID="silenceID" xsi:type="DescriptionResourceType">

<AnyDescription xmlns:mpeg7="urn:mpeg:mpeg/:schema:2004"

xsi{schemalLocation="urn:mpeg:mpeg7:schema:2004 M7v2schema.xsd">

<mpeg/~Mpeg7>

<mpeg7:AudioDescriptor xsi:type="mpeg7:SilenceType"/>
</mpeg’:DescriptionUnit>
</mpeg’7:Mpeg7>
<7AnyDescription>
</Resource>

<mpeg7:DescriptionUnit xsi:type="mpeg7:AudioSegmentType">

<Resource resourcelID="melodyID" xsi:type="DescriptionResourceTyp

e >

ANYDESCIIPTION XMINS MPpeg /= UrIMpeg  Mpeg/ : SChema: 2004
xsi:schemalocation="urn:mpeg:mpeg7:schema:2004 M7v2schema.xsd">
<mpeg7 :Mpeg7>

<mpeg7:DescriptionUnit xsi:type="mpeg7:AudioSegmentType">
<mpeg7:AudioDescriptionScheme xsi:type="mpeg7:MelodyType">

<mpeg7/:Meter>
<mpeg7:Numerator>3</mpeg7:Numerator>
<mpeg7:Denominator>4</mpeg7:Denominator>

</mpeg’:Meter>

<mpeg7/:MelodyContour>
<mpeg7:Contour>-1</mpeg7:Contour>
<mpeg7:Beat>80</mpeg7:Beat>

</mpeg’:MelodyContour>
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</mpeg7:AudioDescriptionScheme>
</mpeg7:DescriptionUnit>
</mpeg’7 :Mpeg7>
</AnyDescription>

</Resource>
</QFDeclaration>
<QueryCondition>
<Condition xsi:type="TemporalQuery">

<TemporalRelation sourceResource="silenceID" targetResource="melodyID"

relationType="urn:mpeg:mpgf:cs:TemporalRelationCS:2008:follows"/>

</Condition>
</QpervyConditiocn
</Inppht>
</Query

</MpegQuelky>
12.10 Query By XQuery
12.10.1 Intfoduction
The QueryHyXQuery type extends the abstract QueryType type and denotes a query operation for the use
of XQuery gxpressions. The type is structured as a sequence of strings-representing XQuery expresgions.
The XQuery|expression is restricted to the use of constructs that produce ‘a Boolean true or false decisign on
a single evaluation item at the target database. So, the scope of ther XQuery expression is the root elemgnt of
one evaluatjon item’s metadata XML tree. Furthermore, within\the XQuery expression included in the
QueryByXQpuery type, no output description is allowed.

12.10.2 Syntax

<complexT
<comple
<exte

<se

<

</s

</ext
</compl
</complex

ype name="QueryByXQuery">

kContent>

hsion base="mpgf:QueryType">

hjuence>

blement name="XQuery" (type="string"/>
bgquence>

Ension>

bxContent>

[ype>

12.10.3 Semantics

Semantics of thelQueryByXQuery type:

Name Definition

QueryByXQuery Extends the abstract QueryType type and denotes a query operation
for the use of XQuery expressions.

XQuery Specifies the XQuery expression that is used to filter information. Only
XQuery expressions that operate on a single evaluation item and do
respond either true or false based on the provided condition are
allowed. No output description is allowed in the XQuery expression.
The return of a Boolean value may be guaranteed by the use of the
fn:boolean function provided by XQuery.
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12.10.4 Examples

The following example illustrates the use of the QueryByXQuery type. In this example, the used XQuery
expression filters all evaluation-item, i.e. in this case it is an XPath-item related to the MC’s metadata XML
tree containing the term Video in the Name element of the MediaFormat element. The expressions can
become any complexity as long as they result in a Boolean decision on a true/false basis.

<MpegQuery mpgfID="someID">
<Query>
<Input>
<QueryCondition>
condition Xsl:type="QuerybByXQuery"
<XQuery>
<! [CDATA[
let $Sa := node()//MediaFormat/Content/Name
return
Sa/text ()="Video"]]>

</XQuery>
</Condition>
</QueryCondition>
</Input>
</Query>
</MpegQuery>

12.11 Query By Relevance Feedback

12.11.1 Introduction

The pueryByRelevanceFeedback type extends’'the QueryType type and describes a query operation that
takes the result of the previous retrieval into “consideration. The query operation allows the [requester to
idenfify good and/or bad examples within.a previous result set like e.g., “Give me more examples |ike this one”.
Bad gxamples can be described by using\the Boolean NOT operator accordingly.

The fype is structured as a sequence of ResultItem elements of type positivelInteger. Thel appearance
of the element is bound from zéro to unbounded. If no ResultItem element is provided, the whole previous
result set is dealt as input for a-relevance feedback query. The required attribute answerID is of {ype anyURI
and refers to a previous result set (indicated through its query ID) received from the responder.

12.11.2 Syntax

<conplexType name="QueryByRelevanceFeedback">
<gomplexContent>
<extension base="mpgf:QueryType">
<sequence>
<element name="ResultItem" type="positiveInteger" minOccurs="0"
maxOccurs="unbounded" />
</sequence>
<attribute name="answerID" type="anyURI" use="required"/>
</extension>
</complexContent>
</complexType>
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12.11.3 Semantics

Semantics of the QueryByRelevanceFeedback type

Name

Definition

QueryByRelevanceFeedback

Extends the QueryType type and describes a query operation

that

takes the result of the previous retrieval into consideration. The query

operation allows the requester to identify good examples withi
previous result set like e.g., “Give me more examples like this one”.

n a

Resultlts

m Specifies the good examples from the ResultItem that refers
record which is identified by its recordNumber (see ResultIgemTy

of a previous result. This record serves as input for the new query.

0O a
pe)

answerID

Specifies the identifier of the result set where the relevance feedback

operation shall be performed. The previous result_sét-delivered to
requester is identified by the mpgf ID of the MpegQueryType type.

the

12.11.4 Example

The followin
relevance fe
original resu
this query, a
In order to
QueryByRe

j example illustrates the use of the QueryByRelevancéFeedback operation for describ
edback request based on a previous result set. In thiS.example, the requester has chose
t set items 4, 8 and 10 of the previously received dquery result as input for a new query. By
requester indicates to the retrieval system the wish to retrieve more results as the provided

ng a
h the
Ising
bnes.

dentify bad examples, one needs to use theBoolean NOT operator in combination with the

| evanceFeedback operation.

<MpegQuer
<Query>
<Inpu

<Qu

<
answerID=

<

</Q

</Inp
</Query
</MpegQue

y mpgfID="someID">

>

bryCondition>

Condition xsi:type="QueryByRelevanceFeedback"
'IDofPreviousQuery">
<ResultItem>4</ResultItem>
<ResultItem>8<}(ResultItem>
<ResultItem>IN</ResultItem>

Condition>

heryCondifion>

it >

>

12.12 Query By ROI

12.121

Introduction

The QueryByROTI type extends the QueryByMedia type and describes a query operation that takes a media
resource as input and allows the specification of a region of interest. During the evaluation of this query type
the region of interest is required to be considered for search (exact or similar). Depending on the used domain
(spatial, temporal), the query type provides two different elements, namely TemporalRegionOfInterest
and SpatialRegionOfInterest. It is required that for the spatial domain (images) the
SpatialRegionOfInterest elementis to be used. Furthermore, it is required that for the temporal domain
(audio, video) the TemporalRegionOfInterest elementis to be used.
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For the SpatialRegionOfInterest element, a region is defined by the IntegerMatrixType type which
allows the specification of a list of positive integer values describing individual points. The amount of
necessary integer values per point is defined by the dim (dimension) attribute of the IntegerMatrixType
type. If the dim attribute is set to two then two successive integer values specify one point in 2 D space. If the
dim attribute is set to three then three successive integer values specify one point in 3 D space. The individual
points define the region where for instance for 2 D, three points identify a triangle, four points a rectangular,
and so on. The order of the individual points is demonstrated by the examples below (see Figure 4) and goes
contraclockwise.

3 4 3 6 S
A / \

(N

Figure 4 — Example point ordering for2D objects

For 3D objects the individual 2D shapes need to be specified! The order is demonstrated by the example
beloyv (see Figure 5) and goes again contraclockwise. The-letters mark the individual planes which need to be
specjfied as 2D objects like above.

E

c
v

D — A 5
F

Figure 5 — Example plane ordering for 3D objects

For the TemporalRegionOfInterest element, a region is defined by the TemporalRegionType type.
This type provides two elements, namely StartTime and Duration. The StartTime element specifies the
beginning point in time of the temporal region. The value of the Duration element added to the value of the
StartTime element specifies the end point in time of the temporal region.
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12.12.2 Syntax
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12.12.3 Semantics

Semantics of the QueryByROT type:

ISO/IEC 15938-

12:2012(E)

Name

Definition

Que

ryByROTI

The QueryByROT type extends the QueryByMedia type and describes
a query operation that takes a media resource as input and allows the
specification of a region of interest. During the evaluation of this query
type the region of interest is required to be considered for search (exact

or similar).

TemporalRegionOfInterest

Specifies a temporal region within a media resource where’i

[ is required

that the media resource belongs to the temporal domain (adidio, video).

The temporal region is described by the TemporalRegionT

ype type.

0

patialRegionOfInterest

Specifies a spatial region within a media reSoeurce where fif
that the media resource belongs to the¢spatial domain (i

spatial region is described by the IntegexMatrixType typs.

is required
mage). The

Int

cgerMatrixType

Specifies a spatial region. A spatial region is defin
IntegerMatrixType type which allows the specification
positive integer values describing individual points. The
necessary integer values per point is defined by the dim
IntegerMatrixTypeltype. The individual points define
where two points mean/a rectangular, three points a triangle

ed by the
of a list of
amount of
attribute of
the region
and so on.

im

Attribute that defines the dimension of the individual poi
means that 2integer values are required to define one point)

nts (e.g., 2

lis

tOfPositiveInteger

Simple_type that specifies a list of positive integer v3
describes individual points. The amount of necessary intege
point'is defined by the dim attribute of the IntegerMatrixl

lues which
r values per

ype type.

Temnm|

poralRegionType

Specifies a temporal region within an audio-visual resource.

tartTime

Specifies the beginning point in time of the temporal

egion. The

beginning point in time is described in relation to the beginning of the

given media resource whose time point is required to be TOO

00:00.

g

uration

Specifies the duration of the temporal region. The end poir
the temporal region may be calculated by adding the v
Duration element to the value of the StartTime element.

t in time of
alue of the

start

TimePointType

Specifies the pattern for describing the beginning point in

time of the

temporal region.

mediaDurationType

Specifies the pattern for describing the duration of the temporal region.

12.12.4 Example

The following example illustrates the use of the QueryByROI operation. The query request declares two
media resources, one image (resourcelID is image1) and one video (resourcelID is video1). The query
condition presents both scenarios for defining regions based on the given media resource. The first
QueryByROT condition operates on the spatial domain and points to the image media resource. The region of
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interest specifies a rectangle based on the four points (20, 20), (50, 20), (50, 50) and (20, 50) which has to be
considered for search. The second QueryByROI condition operates on the temporal domain and points to

the video media resource. The region of interest specifies a beginning point in time of T00:00:00:0F30000 and
a duration of PT4M.

<MpegQuery mpgfID="exampleROI">

<Query>

<Input>
<QFDeclaration>
<Resource xsi:type="MediaResourceType" resourceID="imagel">

</Q
<Qu

50</Spati

<

</Q

</Inp
</Query
</MpegQue

<MediaResource>

MedtTaUr>http T/ 7/ testimage</MedtatrT

</MediaResource>

Resource>

Resource xsi:type="MediaResourceType" resourcelD="videol">

<MediaResource>
<MediaUri>http://testvideo</MediaUri>

</MediaResource>

Resource>

FDeclaration>

bryCondition>

Condition xsi:type="AND">

<Condition xsi:type="QueryByROI">
<MediaResourceREF>imagel</MediaResourceRERF>
<SpatialRegionOfInterest dim="2" >20 20 50 20 50 50 20

blRegionOfInterest>

</Condition>

<Condition xsi:type="QueryByROI">
<MediaResourceREF>videol</MediaResdourceREF>
<TemporalRegionOfInterest>

<StartTime>T00:00:00:0F30000</StartTime>
<Duration>PT4M</Duration>

</TemporalRegionOfInterest>

</Condition>

Condition>

heryCondition>

1t >

>

12.13 Join

12.13.1 Inty

The Join op

Query

foduction

objects. In t

combine them.

The JoinType type defines separate filtering flows by using separate Condition elements along with an
identifier. It defines a combined JoinCondition which will act over the pairs of objects resulting from the
cross product of the different filtering sets.
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12.13.2 Syntax

<complexType name="JoinType">
<sequence>
<element name="From" maxOccurs="2">
<complexType>
<sequence>
<element name="EvaluationPath" minOccurs="0" type="mpqgf:xPathType"/>
<element name="TargetMediaType" type="mpgf:mimeType" minOccurs="0"
maxOccurs="unbounded" />
<element name="Condition" type="mpgf:BooleanExpressionType"/>
</sequence>
<attribute name="id" type="ID" use="required"/>
</complexType>
</element>
<element name="JoinCondition" type="mpqgf:BooleanExpressionType" />
</sequence>
</cqmplexType>

12.13.3 Semantics

Semantics of the JoinType type:

Name Definition

JoinType Describes Join operation. The number of set to which the Jojn operation
applies is fixed to-two at a time.

Fronm Describes an operand of Join operation, i.e. a set of multimedja objects.

EvaluationPath Specifies an element or an attribute in XML documents usinlg an XPath
expression. This indicates the granularity of multimedia objects.

ThrgetMediaType The sequence of the target media types declares the desired MIME types
which the user expects as a result.
Clondition Specifies the filtering condition that makes a set of multimedig objects.
Id Indicates the identifier of the From element in order to be|referred by
other elements.
JoijnCopdition Specifies the Join condition of the two sets of multimedia obj¢cts defined

by the From elements.
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12.13.4 Examples

The following example shows a query asking for pairs of audio and video objects which share the same
creation title. It specifies that the media URI of each pair of selected objects is be returned.

<MpegQuery mpqgfID="someID">
<Query>
<Input previousAnswerID="http://www.altova.com">
<OutputDescription outputNameSpace="urn:mpeg:mpeg7:schema:2004">
<ReqField fromREF="id1">/MediaUri</RegField>
< C%Ficld fromREF—1tc2n
</OptputDescription>
<QueryCondition>
<foin>
<From id="idl">
<EvaluationPath>/Mpeg7</EvaluationPath>
<Condition xsi:type="QueryByXQuery">
<XQuery><! [CDATA [

LV Tl = E= ]
FITULauULl L LNEYL1LT©lU

let $a := node()//MediaFormat/Content/Name
return
Sa/text ()="Video"]]></XQuery>

</Condition>

</From>
<From id="id2">
<EvaluationPath>/Mpeg7</EvaluationPath’
<Condition xsi:type="QueryByXQuery">
<XQuery><! [CDATA|

let $a := node () //MediaFormat/Content/Name
return
Sa/text () ="Auddd"]]></XQuery>
</Condition>
</From>

<JoinCondition xsi:type="QueryByXQuery">
<XQuery><! [CDATA[
nlode (idl) //Creation/Title =
Aode (id2) //Creation/Title ]]></XQuery>
</JoinCondition>
<YJoin>
</QperyCondition>
</Inppt>
</Query
</MpegQuelky>

12.14 QuﬁryBySPARQL

12.14.1 Introduction

The QueryBySPARQL type extends the abstract QueryType type and denotes a query operation for the use of
SPARQL expressions. The type is structured as a sequence of strings representing SPARQL expressions but
is restricted to the use of constructs that produce a Boolean true or false decision on a single evaluation item
at the target database. Furthermore, within the SPARQL expression included in the QueryBySPARQL type,
no output description is allowed.
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12.14.2 Syntax

<complexType name="QueryBySPARQL">
<complexContent>
<extension base="mpgf:QueryType">

<sequence>
<element name="SPARQL" type="string"/>
</sequence>

</extension>
</complexContent>
</complexType>

12.14.3 Semantics

Semantics of the QueryBySPARQL query type:

Namg Definition

QueryBySPARQL Extends the abstract QueryType type,and denotes a query
operation for the use of SPARQL expressions.

SPARQL Specifies the SPARQL expression that is used to filted
information. Only SPARQL expression that operate on a single
triple and do respond <either true or false based on the
provided condition afe )allowed. No output description is
allowed in the SPARQL expression. The return of a Boolean
value may be guaranteed by the use of the ASK function
provided by SPARQL.

12.14.4 Example

The following example illustrates the-use of the SPARQL query type on an imaginary semantic ar

illance system scenario. The example searches for persons and its location and time info

notation in a
rmation (see

tDescription) that matches the drawn RDF subgraph (see ASK part within the query paft). The RDF

subgraph assumes as data_ model the annotation of a closed (all persons are known and can b tracked by
specific sensors) videg suirveillance scenario containing locations (region of interests (ROI) or rboms) which
are monitored by cameras. At runtime of the system, automatic events are triggered when [persons are
entering rooms or._Specific areas (ROI, e.g. a coffee area). In this context, the RDF subgraph and fherefore the
query searches for all persons that have been monitored entering a specific ROl which is controlled by a
camera located)in Room240.
<Mp¢gQtery mpgfID="">
<Qrery
<Input>
<OutputDescription>
<RegSemanticField>?person</RegSemanticField>
<RegSemanticField>?location</RegSemanticField>
<RegSemanticField>?temp</ReqgSemanticField>
</OutputDescription>
<QueryCondition>
<Condition xsi:type="QueryBySPARQL">
<SPARQL>
<! [CDATA [
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
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PREFIX ontology: <http://www.example.de/ontology#>

PREFIX config: <http://www.example.de/configuration#>
ASK
{ ?person ontology:hasName ?name ;
ontology:hasPosition ?node
?node ontology:hasPosition Location ?roi ;
ontology:hasPosition Duration ?temp
?2roi ontology:hasCamera ?cam
?cam ontology:isLocated ?location
?location ontology:hasName "Room240"""xsd:string
poI1>

faknt b nVatd
O L I\ LT

<{Condition>
</QperyCondition>
</Inppit>
</Querypb</MpegQuery>

13 Output Query Format

13.1 Output

13.1.1 Introduction

The Output Query Format is defined by the OutputQueryType& type. It provides a container for all the rgsults
from a respander to a requester. It may contain not only query results but also any messages such as |error

and exceptign.

13.1.2 Syntax

<complexType name="OutputQueryType'">
<sequerce>
<elegment name="GlobalComment" type="string" minOccurs="0"/>
<elgment name="Resultltem" type="mpgf:ResultItemType" minOccurs"0"
maxOccursf"unbounded" />
<elegment name="SystemMessage" type="mpgf:SystemMessageType" minOccurs="0[/>
</sequgnce>
<attrilpute name="clrrPage" type="positiveInteger" default="1"/>
<attrilpute name="totalPages" type="positivelnteger" default="1"/>
<attrilpute namé~"expirationDate" type="dateTime" use="optional"/>
</complgxType>

13.1.3 Semantics

Semantics of the OutputQueryType type:

Name Definition

OutputQueryType Describes all the responses from a responder in respect to an input
query request. It may contain results of queries and/or message
from the responder. It may also include the page information and
expiration date of the results.
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Name Definition

GlobalComment

be a message from the responder to the requester.

Describes information about the query results (optional). It may also

ResultItem Describes a single result returned from a responder (optional).

SystemMessage Describes the message related to the responder system (optional).

currPage Indicates the current page of the results. If no value is specified, the
currPage attribute is assumed to be 1.

tothlPages Indicates the total page of the results. If no value.is specified, the
totalPages attribute is assumed to be 1.

explirationDate Indicates the time point when the responder expires| the results
(optional).

13.1/4 Example

The [following example illustrates the use of the OutputQueryType type. It conveys both results and a

systam message related to the responder at the same time.

<MpggQuery mpgfID="someID">

<Query>

<Output>

<GlobalComment>This is the mesgage from the responder</GlobalComme

<ResultItem recordNumber="0QIN"™ rank="1" confidence="1.0">
<MediaResource>http://wywimpeg7gf/db/video/19701221 .mpg</MediaRe

</ResultItem>

<ResultItem recordNumpber="002" rank="2" confidence="0.99">
<MediaResource>http:Y/www.mpeg7qgf/db/video/19690117.mpg</MediaRe]

</ResultItem>

<ResultItem recotrdNumber="003" rank="2" confidence="0.98">
<MediaResource>http://www.mpeg/7qgf/db/video/19980212 .mpg</MediaRe

</Resultltem>

<ResultItem\ recordNumber="004" rank="3" confidence="0.87">
<MediaResource>http://www.mpeg/qgf/db/video/19990414 .mpg</MediaR€

</Resultitem>

<ReswltItem recordNumber="005" rank="3" confidence="0.85">
<MediaResource>http://www.mpeg7qgf/db/video/20071119.mpg</MediaRe

<{/ResultItem>

nt >

source>

source>

source>

source>

source>

<SystemMessage>

olLdlUS
<Code>001</Code>
<Description>Query was successful</Description>
</Status>
</SystemMessage>
</Output>

</Query>
</MpegQuery>

© IS0
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85



https://iecnorm.com/api/?name=7c8b62058415a33af1d2fc441b1e6a76

ISO/IEC 15938-12:2012(E)

13.2 Resultlitem

13.2.1 Introduction

The ResultItem element describes a single result item within the output query format and is specified by the
ResultItemType type. The ResultItem element is described by a media resource represented by
anyURI type, MPEG-7 or other metadata descriptions, or free text. The ResultItem element also provides
identifier, rank and confidence attributes for each result.

13.2.2 Syntax
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13.2. emantics

Semantics of the ResultItemType type:

Name Definition

ResultItemBaseType Specifies a base class for the ResultItemType type.

ResultItemType Specifies the ResultItem element. Describes a single result item of the query.

Comment Describes a message related to a result item from responders to a requester.
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Name Déefinition

fromREF Indicates a condition from which the result comes. This intends to be used in the
case of Join operation.

TextResult Describes a result in string form (optional). It may be just a number like “65”, or
XML data which is packed as CDATA.

Thumbnail Describes a link to a thumbnail of the result item (optional).

MediaResource Describes a link to the result media resource by anyURI type (optional).

Descriptilon Describes a result in XML with specifying its namespace (optional). The XML data
may be MPEG-7 description.

AggregatilonResult Describes the result of an aggregation expression.

aggregatqiID Specifies a unique id of the aggregation. This aggregateID’is given in| the
Aggregate element of the Input Query.

recordNunfber Indicates the number assigned to the result item. Thenumber may also be used to
point to the result when relevance feedback retrieval isactivated.

Rank Indicates the rank of the item (optional). More\than one item may have the spme
rank.

Confidende Indicates the confidence of the item inythe correctness of the result (optional).[The
value zero represents no confidence and the value 1.0 perfect confidence All
other values between zero and anerepresent intermediate levels of confidenca.

originID Specifies a point from where\the result item comes. It may be the URL indicating
the service ID of the responder replying to the query request, when there| are
multiple services responding to the single request.

FragmentHesult Contains a metadata fragment selected by a RegField element in the output
description of the input query in a flat string form. It may be just a number like {65”,
or XML data-'which is packed as CDATA. It is an alternative way to| the
Description element to get selected metadata from the result items.

13.2.4 Examples

The following example illustrates the use of the ResultItemType type. The output conveys| four

ResultItemm elements which includes all three kinds of expression, such as by URL, free text, XML data| The

examples of XML data are MPEG-7 complete descriptions and description units. Note, that this example ldoes

not simulate a real world scenario and should only highlight all different possibilities. In general, every
ResultItem element should contain the same structure and same amount of elements.

<MpegQuery mpqgfID="someID">

<Query>
<Outpu

t>

<GlobalComment>This is the message from the responder</GlobalComment>

<ResultItem recordNumber="001"

</ResultItem>

rank="1" confidence="1.0">

<MediaResource>http://www.mpeg/qgf/db/video/19701221 .mpg</MediaResource>

<ResultItem recordNumber="002">
<TextResult>WorldCup 2002</TextResult>

</ResultItem>
<ResultItem recordNumber="003"

confidence="0.98">
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<Description xmlns:mpeg7="urn:mpeg:mpeg7/:schema:2004">

<mpeg’/:Mpeg7>
<mpeg7:Description xsi:type="mpeg7:ContentEntityType">

<mpeg7:MultimediaContent xsi:type="mpeg7:ImageType">

<mpeg7:Image/>
</mpeg7:MultimediaContent>
</mpeg7:Description>
</mpeg’7:Mpeg7>

</Description>
</Resultltem>

<ResultItem recordNumber="004"

confidence="0.78">

<Description xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004">

<mpeg’/:Mpeg7>

<mpeg7:DescriptionUnit xsi:type="mpeg7:PersonType">
<mpeg7:Name>
<mpeg7:GivenName>Mari</mpeg7:GivenName>
</mpeg7 :Name>
</mpeg7:DescriptionUnit>
</mpeg7 :Mpeg7>
</Description>
</ResultItem>
/Output>
</Query>
</MpegQuery>
13.3[ SystemMessageType
13.3{1 Introduction
The pystemMessageType type describes a message related to the responder system. A systém message
may contain the following information: status, warning, exception.
13.3j2 Syntax
<conplexType name="SystemMessageType">
<¢hoice>
<element name="Status" type="mpgf:InformationType" maxOccurs="unbounded"/>
<element name="Warning" type="mpgf:InformationType" maxOccurs="unbounded"/>
<element name="Exception" type="mpqgf:InformationType" maxOccurs="unbjounded" />
</choice>
</cqmplexType>
<conplexType name="InformationType">
<gequende>
<element name="Code" type="positiveInteger"/>
<glement name="Description" type="string"/>
</seduence>
</complexType>

13.3.3 Semantics

Semantics of the SystemMessageType type:

Name

Definition

SystemMessageType

to the responder.

Specifies the SystemMessageType type. Describes a set of messages related
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Name Definition

Status Describes the status of the responder.

Warning Describes the warning from the responder.

Exception Describes the exception the responder encountered during the process.

Semantics of the InformationType:

Name Definition
Code Describes the number assigned for the information.
Description Describes the details of the information.

The code number and its description are defined in Annex A.

13.3.4 Examples

The following example illustrates the use of the SystemMessageTyipe type. It tells the requester thgt the
responder is|busy.

<MpegQuery mpgfID="someID">
<Query>
<Outppt>
<SyptemMessage>
<flarning>
<Code>101</Code>
<Description>Server resourecé busy </Description>
<{Warning>
</SystemMessage>
</Output>
</Query
</MpegQueky>

14 Query|Management Tools
14.1 Introduction
This subclause“defines the types used within query management message instances. The message exchange

is based on g request-response style of communication between peers and supports the processes of sgrvice
discovery and service selection based on service capability descriptions and service identification.

14.2 InputManagementType
14.2.1 Introduction

The InputManagementType type is used for service discovery. A service denotes a single multimedia
repository or an aggregated service providing access to a set of multimedia repositories. The capability of
every service is described by its CapabilityType type. Each service capability description determines the
supported query format, the supported metadata, supported media formats (in examples and resultset), query
types (e.g., QueryByMedia), supported expressions (e.g. AND) and usage conditions (e.g., payment required,
etc.).
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14.2.2 Syntax
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14.2.3 Semantics

Semantics of the InputManagementType type:

Name Definition
InputManagementType Defines the syntax of the InputManagementType type, which allows
message instances be used for service discovery, service selection and
service capability description.
DesiredCapabilit The content of this element is _an instance of a service capability
description specifying the users desired service capabilities using| the
CapabilityType type.
Servicell Indicates the identifier (by an URI) of a service. This ¢an eithgr be
a URN or a URL.
Service discpvery is supported by message instances of type InputManagemeptType that a requesting|peer
sends to a service, where the following additional semantic rules apply to all instarices:
e Whgn this element is empty, a requester is requesting all available service capabilities.
As result a requester receives all available services, with their capability as return| with
ServicelD.
e Whgn there is only the DesiredCapability.element presented, one is requesting| the
seryicelID's who support this capability.
As result a requester receives a description of the available capability in return with the
ServicelID of those services who support the desired capability.
e Whgn there are only ServiceID elements in the Input element, a requester is requesting the
capability of the specific services.
As result a requester receives’the available capability as return with serviceID.
e Whgn both DesiredCapabilliity element and the ServiceID element are present, a requester is
asking whether the specified service supports the desired capability.
As result the requester receives available capability in return with the ServiceID elemént of
those services that support the desired capability among the given serviceID's specified in
the input,
Semantics of the CagabilityType type:
Name Definition
CapabilityType Defines the syntax of the CapabilityType type, which allows the
description of service capabilities
SupportedQFProfile Describes the supported query format profile of the specific service by a
URN. A QFpProfile is a defined set of supported metadata, query
types and expressions that a service is capable to process. The profile
of this part of ISO/IEC 15938 is defined in a classification scheme (see
Annex B) and can be identified by its URN.
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Name Definition

SupportedMetadata Describes the metadata that can be processed by a certain service
using a list of URIs. The set of metadata is identified either by their
namespace URN or by the URL of it's definition (DTD/Schema
location).

SupportedExampleMediaTypes Describes the supported MIME media types of media resources a
certain service can process as input.

SupportedResultMediaTypes Describes the supported MIME media types of media resources a
certain service can deliver in the output (result set).

SupportedQueryTypes Describes the supported query types of a certain service. Query types
are listed in a classification scheme (see Annex” B) gnd can be
identified by their URN.

SupportedExpressions Describes the supported expressions of al¢ertain service. Expressions
are listed in a classification scheme: (see Annex B) gnd can be
identified by their URN.

UsalgeConditions Describes the usage conditions~of'a certain service. Usage¢ conditions
are listed in a classificationscheme (see Annex B) gnd can be
identified by their URN. <Several different usage conditipns can be
supported by a service. They can be one by one related to query types,
expressions or a QueryFormat Profile being referenced respectively.

Semantics of the CapabilityTermType type:

Name Definition

CappbilityTermType Defines the syntax of the CapabilityTermType type, which
represents a specific term denoting a certain e.g., query type. The
respective terms shall be defined in the corresponding dlassification
scheme.

usalgeRefList Describes the reference list which points to a set of spegified usage
conditions where the capability belongs to. They are identifigbly listed in
the usageConditions element. For instance, if a QueryByMedia query
requires authorization and payment, then both respective |[Ds need to
be enlisted in this attribute at the respective supported [query type
(QueryByMediaType) capability description.

14.2.4 Example

In the following, examples for all four possible service discovery scenarios, provided by the
InputManagement element, are presented. Examples of possible responses, namely the list of matching
service capability descriptions, are given in subclause 14.3.4.

Scenario 1: Give me whatever you have!

In this scenario, a requester is interested in a list of available services the aggregation service is able to
access. In this case an empty Input element needs to be sent by the requester to the responder.
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<MpegQuery mpgfID="someID">
<Management>
<Input/>
</Management>
</MpegQuery>

Scenario 2:

Give me everything which matches at least my desired capabilities.

In this scenario, the requester needs to provide a minimum service capability description which expresses its
desired retrieval functionality. For instance, the example below requests for all services that support the

MPQF versi
shall suppo
QueryByXQ
usage condi
required. Th

t Boolean expressions (100.3.1) and the two query types, QueryByMedia (100.36.1)

ions. In case of the QueryByMedia type, Authentication (200.1) and Payment (200:3) shou

vices
and

hery (100.3.6.4), respectively. Furthermore, the query types shall satisfy the corresponding

Id be

<MpegQuer
<Manage
<Inpu

<De

<

<

<

<
<
video/mpg
<

<

P QueryByXQuery type should be of free use (200.4).

y mpgfID="someID">

nent>

>

EiredCapability>

FupportedQFProfile href="urn:mpeg:mpgf:2008:CS:pPull"/>

bupportedMetadata>urn:mpeg:mpeg7:2004</SupportzédMetadata>
BupportedExampleMediaTypes>audio/mp3
video/mpg
SupportedExampleMediaTypes>
bupportedResultMediaTypes>audio/aac
/SupportedResultMediaTypes>
BbupportedQueryTypes href="urn:mpeg impgf:2008:CS:£full:100.3.6.1"
usageRefLists"idl id3"/>
BupportedQueryTypes href="urn:mpeg:mpgf:2008:CS:full:100.3.6.4"
usageRefibist="id2" />

<BupportedExpressions href="ufn:mpeg:mpgf:2008:CS:full:100.3.1"/>
<PsageConditions href="urn: :mpeqg:mpgf:2008:CS:full:200.1" usagelID="id1"/>
<PUsageConditions href="urnimpeg:mpgf:2008:CS:full:200.4" usagelD="1d2'|/>
<PsageConditions href="urn:mpeg:mpgf:2008:CS:full:200.3" usageID="1d3'[/>
</DgsiredCapability>
</Inppt>
</Managgment>

</MpegQueky>

Scenario 3:|Give me-the service description of the following services.

In this scenprio,(the requester already knows the location of some services but has no idea about|their

capabilities. |In‘this case, one has to send an input management request, containing all known ServigeID

elements, t

<MpegQuery mpgfID="someID">
<Management>
<Input>
<ServicelID>http://exampleservice-1.com</ServicelID>
<ServicelID>http://exampleservice-2.com</ServicelID>
</Input>
</Management>
</MpegQuery>
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Scenario 4: Give me all services out of the given list of services that matches the desired capabilities.

In this scenario, the requester already knows the location of some services but wants to receive a filtered list
according to the desired capabilities. In order to avoid requesting all capabilities of all services and performing
the filtering at the requesters side (maybe due limited resource capabilities), the aggregation service takes
care of this tasks.

<MpegQuery mpgfID="someID">
<Management>
<Input>
<DesiredCapability>
StpportedoFProf e trref="urmmpeg mpgft 2008 tSTFut ™
<SupportedMetadata>urn:mpeqg:mpeg7:2004</SupportedMetadata>
<SupportedExampleMediaTypes>audio/mp3
video/mpg</SupportedExampleMediaTypes>
<SupportedResultMediaTypes>audio/aac
video/mpg</SupportedResul tMediaTypes>
<SupportedQueryTypes href="urn:mpeg:mpgf:2008:CS:fud1:1100.3.6.1
usageRefList="idl id3"/>
<SupportedQueryTypes href="urn:mpeg:mpgf:2008:CS:full:100.3.6.4
usageRefList="id2"/>
<SupportedExpressions href="urn:mpeg:mpgf:20084CS:£full:100.3.1"[>
<UsageConditions href="urn::mpeg:mpgf:2008:CS:fufl1:200.1"
usapgeID="id1"/>
<UsageConditions href="urn:mpeg:mpgf:2008:CS:full:200.4" usagelh="id2"/>
<UsageConditions href="urn:mpeg:mpqf2008:CS:full:200.3" usagelh="1d3"/>
</DesiredCapability>
<ServiceID>http://exampleservice-1.€om</ServicelID>
<ServiceID>http://exampleservice—2.com</ServiceID>
<ServiceID>http://exampleservice~3.com</ServiceID>
<ServiceID>http://exampleserwice-4.com</ServiceID>
<ServiceID>http://exampleservice-5.com</ServicelID>
<ServiceID>http://examplegservice-6.com</ServicelID>
</Input>
<J/Management>
</MpegQuery>

14.3 OutputManagementType
14.3/1 Introduction

The putputManagementType type provides means for replying to service discovery requests inftiated by the
requester. <AsService or aggregated service provider returns either a list of available servige capability
descriptions or a system message in case of an error. If no service is available or matchgs the given
capabiliti€s, then an empty output element should be returned.

14.3.2 Syntax

<complexType name="OutputManagementType">
<sequence>
<choice>
<element name="AvailableCapability" type="mpqgf:AvailableCapabilityType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="SystemMessage" type="mpgf:SystemMessageType"
minOccurs="0"/>
</choice>
</sequence>
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</complexType>

<complexType name="AvailableCapabilityType">
<complexContent>
<extension base="mpgf:CapabilityType" >
<attribute name="serviceID" type="anyURI" use="required"/>
</extension>
</complexContent>
</complexType>

14.3.3 Semlantics

Semantics of the OutputManagementType type:

Name Definition

OutputMarlagementType Specifies the syntax of the OutputManagementType type, which
describes the result of a service discovery request.

AvailablgCapability Describes the capability of one" available service | (of
AvailableCapabilityType type)ditting the request. The occurrg¢nce
of an AvailableCapability €lement can be multiple in case jof a
response from an aggregation service.

SystemMegsage Describes a system message in case of an error. They shall bg of
SystemMessageType ~type.

Semantics of the AvailableCapabilityType- type:

Name Definition

servicelll Indicates the identifier (by an URI) of a service. This can eithgr be
a URN or a URL.

14.3.4 Example

In the following examples, the outputManagement datatype is used to describe some service capability
descriptions which“may result by service discovery requests. The first example shows a possible responsge for
one of the gjven service discovery requests of the previous subclause. The response contains the capability
description of two services matching the request (scenario 1 to 4).

<MpegQuery mpgfID="someID">
<Management>
<Output>
<AvailableCapability servicelID="http://exampleservice-1.com">

<SupportedQFProfile href="urn:mpeg:mpgf:2008:CS:Full"/>
<SupportedMetadata>urn:mpeg:mpeg7:2004</SupportedMetadata>
<SupportedExampleMediaTypes>audio/mp3 video/mpg
</SupportedExampleMediaTypes>
<SupportedResultMediaTypes>audio/aac

video/mpg</SupportedResultMediaTypes>
<SupportedQueryTypes href="urn:mpeg:mpgf:2008:CS:£full:100.3.6.1"
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usageReflList="ex1idl ex1id3"/>
<SupportedQueryTypes href="urn:mpeg:mpgf:2008:CS:£full:100.3.6.4"
usageRefList="ex1id2"/>
<SupportedExpressions href="urn:mpeg:mpgf:2008:CS:full:100.3.1"/>
<UsageConditions href="urn: :mpeg:mpgf:2008:CS:full:200.1"
usagelID="ex1idl"/>
<UsageConditions href="urn:mpeg:mpgf:2008:CS:full:200.4"
usagelID="ex1id2"/>
<UsageConditions href="urn:mpeg:mpgf:2008:CS:full:200.3"
usagelID="ex1id3"/>
</AvailableCapability>
Arattabtetapal ity —Sservice b=ttt/ Fexampteservice—2com"
<SupportedQFProfile href="urn:mpeg:mpgf:2008:CS:full"/>
<SupportedMetadata>urn:mpeqg:mpeg7:2004</SupportedMetadatal
<SupportedExampleMediaTypes>video/mpg</SupportedExampleMediaTypes>
<SupportedResultMediaTypes>image/*
video/mpg</SupportedResul tMediaTypes>
<SupportedQueryTypes href="urn:mpeg:mpgf:2008:CS:£ull:100.3.6}1"
usageReflList="ex2idl ex2id3"/>
<SupportedExpressions href="urn:mpeg:mpqf:2008:8S:full:100.3.1"/>
<UsageConditions href="urn::mpeg:mpgf:2008:€S:full:200.1"
usagelID="ex2idl"/>
<UsageConditions href="urn:mpeg:mpgf:2008:)CS:full:200.3"
usageID="ex2i1d3" />
</AvailableCapability>
</Output>
<f/Management>
</MpegQuery>

The [following example demonstrates the result-where no services are available or none of|the existing
services (registered at the aggregation service) ' matches the requester’s requirements. In this cage, an empty
Output element is returned.

<MpggQuery mpgfID="someID">
<Nanagement>
<Output>
</Output>
</Management>
</MpegQuery>

The |ast example-presents a possible result in case of an error which occurred during the procgssing of the
request. Depending on the type of error, the messages can vary. Please see Annex A for a list of fefined error
codes.

<Mpe gﬁnprj mpq'FTﬁ:" someTD"
<Management>
<Output>
<SystemMessage>
<Exception>
<Code>202</Code>
<Description>Error while processing the request</Description>
</Exception>
</SystemMessage>
</Output>
</Management>
</MpegQuery>
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15 MPEG Query Format Reference Software

15.1 Introduction

The following Subclauses describe reference software for the normative clauses of this Part of ISO/IEC 15938.
The information provided is applicable for determining the reference software modules available for this Part
of ISO/IEC 15938, understanding the functionality of the available reference software modules, and utilizing
the available reference software modules.

In addition to the reference software, available (integrated) utility software that utilizes the reference software

is also desc

ribed. This utility software can assist in understanding how to utilize the reference softwar

e, as

well as provi
15.2 MPQH
15.2.1 Terni

15.2.1.1

software con

15.2.1.2

one or more

15.2.1.3 ulility software

one or more

ding further insight into this Part of ISO/IEC 15938, e.g. informative Clauses.
F Reference Software specific terms, definitions and conventions
s, definitions, symbols and abbreviated terms

miodule

hponent implementing reference software or utility software

reference software

modules utilizing normative parts of this Part of ISO/IEC 15938

modules utilizing informative parts of this Part of ISO/IEC 15938 and/or the usage of refer,
software within real-world applications

ence

15.2.2 Conyentions
In the remdinder of this Clause, each reference and utility software module is described following the
convention gs below:

Name of the ZIP file with the following structure: /<directory>/<module_name>-

Module name

4

Q
éo

&S

<implémentation>-<version>.zip
<directory>: directory name in which the module can be found 15938-12
<module_name>: name of the module, e.g., Parser, Validator, etc.

<implementation>: letter A, B, C, etc. for different implementations.

<version>: version number, i.e., n_n_n|[n_n|n

Description Describes the functionality the module provides.
INPUT Describes the input of the module.
OUTPUT Describes the output of the module.
Programming . . . . . .
Language(s) Lists the programming language(s) in which the module is written.
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Platform(s)

Lists the platforms the module has been tested on and is supposed to run on.

Dependencies

Lists the required libraries and code with version information.

Details

Lists any implementation details, such as architecture diagrams and data flows.

15.3 Overview of the architecture of the 15938-12 reference software

=

MPEG Query
XML instance

/

’ﬂ*w

Vi
o |

h‘!f!? f ?

i
///////

/// %/

/
.|
|
lf’ %
//

output MPQF resultset

7

Multimedia i

inputcontent XML metadata

Content’s
XML metadata

Figure’ 6 — Reference/utility software architecture

The prchitecture (see Figure 6) of the Reference Software is divided in three different software
MPQF Validator, the(MPQF Parser and the MPQF Basic Interpreter. These software modules arg defined in a
composite way, the:Basic Interpreter makes use of the Parser and the Parser makes use of the V.

The IMPQF VYalidator first checks the XML well-formedness and validity of an MPQF input/

according to-the rules of XML 1.1 and the MPQF XML schema. Secondly, the Validator checks if

MPQF
internal
representation

modules, the
hlidator.

butput query
the input or

outplit query is compliant with the rules described in this part of ISO/IEC 15938 which cannot be enforced with

the XML.schema.

Once the Validator has checked the validity of the MPQF query, the MPQF Parser translates this XML
instance into a Java object provided with methods for accessing and modifying the different parts of the query.
This Java object is the output of the Validator.

The MPQF Basic Interpreter module receives from the Parser a Java object representing a query and also an
input XML file containing MPEG-7 metadata about a collection of images. However, note that MPQF is
metadata agnostic and any other metadata format can be used in combination with the query format. The
Basic Interpreter will evaluate the query and will return another Java object representing the response (an
output query). This object is then passed to the Parser who will translate it to an XML output MPQF instance.
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This Part of ISO/IEC 15938 comprises reference software modules. The following table summarizes the
modules:

MPQF Validator - XML well-formedness and schema validity

- Validation according to the MPQF specification

MPQF Parser -Parsing an MPQF instance into its internal data structure

-Serializing the internal data structure to a valid MPQF instance

Basic Inferpreter Basic queries without query types

15.4 MPQF Validator

Module name /15938-12/MPQF_Parser-1_0_0.zip
- XML well-formedness and schema validity
Descriptioh
- Validation according to the MPQF specification.
INPUT An MPQF query; URI of the profile used (default = no profile).
- Well formed, not well formed.& reasons why, valid, not valid + reasons
OUTPUT why (according to the MPQF XML schema)

- Valid, not valid + reasons‘why (according to the MPQF specification)

Programmijng

Language(s) Java version 1.5 or higher.

Platform(s) Any platform that supports the programming language
Dependencies None

Details -

15.4.1 MPQF Validator-Framework

The MPQF | validator provides an extensible module based framework which allows an independent
development and assembly of verification components. Verification components can be divided into tonmain
groups: syntacfic and semaniic verification. Syntactic verification deals with the evaluation of XML documents
according to the following two characteristics: well-formed and valid. A XML document is well-formed if it
obeys the syntax of XML. Furthermore, a XML document is valid if it obeys the syntax of the underlying XML
Schema. Related to the MPQF validator, a MPQF query is syntactical correct if it is well-formed and valid
according to the MPQF XML Schema.

Semantic verification deals with the evaluation of rules that are not expressed by syntactic means within the
XML Schema. For instance, a query may be valid for one multimedia retrieval service (MMRS) but invalid for
another one. In series, this can depend on different capabilities the individual MMRS support (e.g., different
query types are supported). Another semantic rule emerges in combination with internal references between
resources and query types. There are query types which reference to resources at the declaration level in
order to increase the reuse of components. However, specific query types are only allowed to point to specific
resources. This must be evaluated by the MPQF validator.

100 © ISO/IEC 2012 — All rights reserved


https://iecnorm.com/api/?name=7c8b62058415a33af1d2fc441b1e6a76

ISO/IEC 15938-12:2012(E)

In order to support an extensible approach at the best, Figure 7 presents the internal workflow of the system.
Whenever an instance of the validator is created a corresponding validation chain is instantiated. A validation
chain consists of a set of validation modules which are selected for the individual validation process. An
overview of currently available validation modules is presented in 15.4.4.

The validation process evaluates the incoming MPQF query by traversing the validation chain step by step.
During this process every validation module verifies the query according to their specific rules (syntactic or
semantic). In case of an error, the validation stops and the respective error message is returned.

MRQF-Query
NO Validation
Module A
YES

A 4
NO Validation
Module B

YES l

YES l

NO Validation
Module N
M g

Figure 7 — Workflow of the MPQF validator

15.4{2\Class Hierarchy

Figure 8 demonstrates the class hierarchy of the MPQF validator, where in general three different parts can
be distinguished: public classes, validation modules and internal package. In the following, the individual parts
are explained in more detail.
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15.4.3 Public classes
MPQFValidatorFactory

The MPQFValidatorFactory realizes the factory pattern software concept which allows the generation of
MPQFValidator instances. Furthermore, it provides a main method in order to use the software as a
standalone validator client. In this case, the syntactical validation is fixed to the XSV tool. The factory provides
a large set of configuration options. For instance, one has the possibility to deliver the MPQF-Schema, the
description Schema (schema which describes the information provided in an DescriptionResource field), the
query which should be evaluated, the classification scheme files and a service capability description file
determining the multimedia repository service which is the target for the execution of the query. Examples for

h L4l £ n el [ A4 A7
t e odyT UT'UIT TadLlUTy dlt Proviucu 1t To.5. 7.

MPQFValidator
The MPQFValidator is an interface which dictates the public methods of every validatorimplementation.
SyntacticalSubsystemException

In cgse this exception is thrown, it symbolizes a configuration error (e.g., wrong amount/type of parameter in
the gommand line) in one of the syntactical validation modules.

15.4)4 Validation Modules

15.4}4.1 Syntactic Validation
ValidateXSV

The | ValidateXSV module accomplishes syntactic validation by using the XSV | tool (see
http:{/www.ltg.ed.ac.uk/~ht/xsv-status.html).

ValidateAltova

The | ValdiateAltova module accofmplishes syntactic validation by using the Altova| tool (see
http://www.altova.com/altovaxml.html).

ValidateXerces

The | ValidateXerces /module accomplishes syntactic validation by using the Xerces| tool (see
http:{/xerces.apache ©rg/xerces-j/).

15.4/4.2 Semantic Validation

ValidateXQuery

The /9||H9fnYﬂ||or\/ module evaluates an |nr\nm|ng queny h\l \lnrlf\nng fhaf incase-it containslone or more

QueryByXQuery eIements the XQuery expressions embedded in them satlsfy the following constraints:

- The embedded XQuery expressions are compliant with the XQuery 1.0 specification (according to
the Saxon 9.0 implementation).

- It cannot be determined at compile time that the embedded XQuery expressions will return
something different from a Boolean value. Otherwise, they won’t be valid according to 12.10 of
this part of ISO/IEC 15938.

In case the module cannot determine at compile time the return type of an XQuery expression, it will be

considered valid and a warning message will be returned suggesting to the user wrapping the expression
within the XQuery’s fn:Boolean function.
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ValidateCapabilities

The ValidateCapabilities module evaluates an incoming query according to the given service capability
description of the target multimedia retrieval system (MMRS). During this test, it is verified whether all used
query types, algebraic operations, metadata formats, etc. are covered by the respective capability description.

ValidateGroupBy

The ValidateGroupBy module evaluates an incoming query according to GroupByField elements that
describes the key for grouping process. It is verified whether all GroupByField elements in GroupBy element

are also defined as ReqgField elements in OutputDescription element.

ValidateReJourceID

The Validatd
The module
for verifying
type).

ResourcelD module evaluates an incoming query according to the internal linkage, ofifesou
guarantees that resources are referenced correctly. Note that, this module shouid'be enha
also type safety (e.g., description resource is only referenced by a QueryByBescription ¢

ValidateGotinputQuery

The Validatd
tag. This ens

InputQuery module evaluates an incoming query by verifying that\it"contains a Query and
ures that the XML instance document is a query request.

ValidateRelativeField

The Validatd
DeclaredFie

15.4.5 Inter
AbstractVal
The Abstrad

basic functid
descriptions

RelativeField module evaluates an incoming query by.verifying that if typeName is specified
dType, only a relative XPath expression is allowed.

hal Package

idator

tValidator is an abstract class and implements the MPQFValidator interface. It provides §
nality for XML parsing and .processing. Furthermore, basic functionality for service capa
and classification schemes:is_ given.

ValidationPart

The Validati
naming cons
with the nam

bnPart interface dictates the methods every validation module must implement. In order to
istency, every.validation module which is planned to be used within a validation chain must |
e prefix Validate.

AbstractD

1

Helper

rces.
nced

uery

nput

for a

bome
bility

keep
begin

This abstragt'class provides basic functionality for traversing (breadth search) the query which interng

lly is

transferred to a DOM tree. Besides, the extraction of individual nodes within the tree is supporied. Another
feature is the assistance in creating the result XML file containing the validator evaluation messages which is

forwarded to

ErrorDescri

the user.

ption

This class holds the final error message and provides means for its manipulation. The structure of the error
message is defined by the result messages XML Schema which is described in 15.4.6.

15.4.6 XSD

Schema for Result Messages

The following XSD Schema describes the structure of a result message which can be collected after the last
validation module is executed. The result message can be retrieved by calling the getLastErrorXML() method.
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<?xml version="1.0" encoding="UTF-8"?> <schema
xmlns:mpgfval="urn:mpeg:mpgfval:schema:2006"
xmlns="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified"
targetNamespace="urn:mpeg:mpgfval:schema:2006">
SR & X 8 D
<!-- Syntactical-->
SRR 8 8RR R i
<complexType name="MPQFValidatorSyntacticalType">

<sequence>

<any namespace="##any"/>

</sequence>

<attribute name="valid" type="boolean" use="required"/>

<attribute name="crash" type="boolean" use="required"/>

<attribute name="triedLax" type="boolean" use="optional" />

<attribute name="validator" use="required">

<simpleType>
<restriction base="string">
<enumeration value="XSV"/>
<enumeration value="Xerces"/>

</restriction>
</simpleType>
</attribute>
</complexType>
<U—— #4444 A4 H A A A A A A A A A A A AR A A ——>
<!-- Semantical-->

SOURSEE 7 i i A
<complexType name="MPQFValidatorSemanticalType">
<simpleContent>
<extension base="string">
<attribute name="chalnObject" type="string"
use="reguired" />
<attribute name®%valid" type="boolean" use="required"/>

</extension>
</simpleContent>
</complexType>
U 0 A
<!-- ValidatorException -->

SURSEE 0 0 i i A
<complexType Mmame="MPQFValidatorExceptionType">
<simpleContent>
<gxtension base="string">
<attribute name="ExceptionName" type="string"
use="required"/>
<attribute name="RuntimeException" type="string"
use="required"/>
<attribute name="valid" type="boolean" use="required"/>

</extension>
</simpleContent>
</complexType>
SURSEE 0 A R R D
<!-- Top Level Element -->

NEEI i Esi s ETa LT ETETTEEEETEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
<complexType name="MPQFValidatorType">
<choice>
<sequence>
<element name="Syntactical"
type="mpgfval :MPQFValidatorSyntacticalType"/>
<sequence minOccurs="0" maxOccurs="unbounded">
<element name="Semantical"
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type="mpqgfval :MPQFValidatorSemanticalType" />
</sequence>
</sequence>
<element name="ValidatorException"
type="mpgfval :MPQFValidatorExceptionType" />

</choice>
</complexType>

</schema>

15.4.7 Insta

The MPQF
addition, in
Xerces, etc.
using the pu

The standalq

java -classp
<MPQF bas

The followin
target syster]

java
C:\Programry

C:\MPQF\sc
C:\MPQF\ref
C:\MPQF\ref
C:\MPQF\ref

The followin
syntactically
have been s

llation / Utilization

Validator comes as Java jar file and relies on Java 1.5 installation on the target computer. In
rder to enable syntactic validation the respective external tool needs to be installed |(€.g., XSV,
. The validator can be used as standalone application or might be embedded as ‘Java object by
plic factory interfaces.

ne version can be used by executing the following command:

ath ./MPQFValidator.jar de.dimis.mpgf.validator. MPQFValidatorFactory) <syntactic external fool>
b schema> <target schema> <query> <service capability descriptioh>

) example uses XSV as external tool for validation. Note that.the paths need to be adopted tp the
n:

deldimis.mpgf.validator. MPQFValidatorFa

-classpath J/MPQFValidator.jar ctory

ne\Tools\XSV\xsv.exe

hema\mpgf_final.xsd
erence_software\validator\etc\schema\M7v2schema.xsd
erence_software\validator\etc\tests\simple “ok.xml
erence_software\validator\etc\tests\capa: empty.xml

g XML instance document shows)a possible result of a query validation. The verified qug
correct (here the output of thé-XSV tool has been integrated) and the following semantic
Liccessfully applied: ValidateGotinputQuery, ValidateResourcelD, ValidateFieldTypes.

ry is
rules

<?xml ver
<MPQFVali
NSl:valid
xmlns:NS1
<Synta
<xs

Eion="1.0" encoding="UTF-8"7?>

Hator

E"'true" xmlns="urn:mpeg:mpgfval:schema:2008"

="urn :mpegrmpgfval : schema:2008">

Cticalh\NS1:crash="false" NSl:valid="true" NSl:validator="XSV">
7 decElt="{urn:mpeg:mpgf:schema:2008}MpegQuery"

i nstanceAssessed="true" instanceErrors="0"

aost T 7pa=" {111f‘r1 -mparj-mpq‘f:- schema . 700?} 'MPQFJQHDY‘ 2L 7112-"
schemaDocs="file:/C:/MPQF/schema/mpgf final.xsd"
schemaErrors="0"

target="file:/C:/MPQF/reference software/validator/etc/tests/sem xquery valid boo

lean.xml"

validation="strict"

version="XSV 2.10-1 of 2005/04/22 13:10:49"

xmlns="http://www.w3.0rg/2000/05/xsv">
<schemaDocAttempt URI="file:///C:/MPQF/schema/mpgf final.xsd"

</x

outcome="success" source="command line"/>

sv>

</Syntactical>
<Semantical
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NSl:chainObject="de.dimis.mpgf.validator.ValidateGotInputQuery"
NSl:valid="true">&lt; Input&gt;-tag found in the query.
</Semantical>
<Semantical
NSl:chainObject="de.dimis.mpgf.validator.ValidateResourceID"
NSl:valid="true">All referenced resource-IDs found in declaration.
</Semantical>
<Semantical
NS1l:chainObject="de.dimis.mpgf.validator.ValidateFieldTypes"
NSl:valid="true">Condition fields typechecked (partially yet).
</Semantical>
</MBQFValidator>

15.5 MPQF Parser

Moglule name /15938-12/MPQF_Parser-1_0_0.zip

- Parsing an MPQF instance into its internal data structure
- The Internal data structure is a Java'\based one by one representation of
Description the MPQF Schema types providing-means in order to access apd modify
and MPQF instance.

- Serializing the internal data structure to a valid MPQF instance

- An MPQF query; URI of the profile used (default = no profile)
INPUT or

- An MPQFE+Java object

- An MPQF Java object
OU[TPUT or

- An MPQF xml instance document

4

Prggramming ,-L

Larjguage(s) \J
ya)

Java version 1.5 or higher

PIatform(s)O‘(" Any platform that supports the programming language
QD
DeTe 1cies MPQF Validator
LN\
Details -

15.5.1 MPQF Parser Framework

The MPQF parser framework provides means for transforming MPQF query instance documents into
respective Java objects by a 1 to 1 mapping approach. For this purpose, the XMLBeans (see
http://xmIbeans.apache.org) XML data binding technology has been used in order to generate an automatic
Java class representation of this part of ISO/IEC 15938.

XMLBeans (see http://xmlbeans.apache.org/) is a XML data binding technology for providing an easier access
and process by the use of Java objects. The created Java classes and interfaces support the factory pattern
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for instantiating objects that represent the individual XML complex and simple types. The data (attributes and
elements) is accessed and modified by getter and setter methods.

The resulting MPQF Java class representation has been integrated into the MPQF parser framework
implementation (see Figure 9). In general, a MPQF query can be applied to a heterogeneous set of
multimedia repository services (MMRS). Typically, within this set of MMRS a multiplicity of multimedia
metadata formats is used. Therefore, the framework can be extended by Java class representations of XML
based metadata formats as shown in Figure 9. The current framework contains a Java class representation of
the MPEG-7 metadata standard. However, a respective integration into the MPQF parser needs to be
accomplished in a future task separately.

MPQF Parser Framework

MPQF MPEG-7 _— Dublin-Core
Schema Schema Schema

Figure 9 — MPQF Parser-Framework

The main idea of integrating Java representations 6f>additional metadata formats relies on the desire to
support an gasier navigation within information thattis provided in the AnyDescription element of this part of
ISO/IEC 15938. Note, that the current implementation treats this information as string which demands a
separate pdrsing of this part of a query.-An example how this can be realized is provided in the
extractMpegl/Input(MpegQueryDocument document) method. There a parsed MPQF query serves as jinput
and the contpined MPEG-7 based AnyDescription content is returned.

Integration pf new metadata formats

New metadgta formats (e.g4 Dublin Core) can be integrated by using the XMLBeans scomp tool. Thig tool
compiles an|XML schema‘to.XMLBeans classes and metadata information. The following example illustrates
a possible usage in the/context of the MPQF parser framework:

scomp -compilexrsn<path to java compiler> -d <target classes folder> -src <tafrget
source foldexr>) <XML schemas>

scomp -COMPIler CI\PTOgrammeNJavatjakl.o.0 U7 binyvjavac —d C:\XMLBEANS\XmIbeans-
2.3.0 binaries\xmlbeans-2.3.0\bin\classes -src C:\XMLBEANS\xmlbeans-
2.3.0 binaries\xzmlbeans-2.3.0\bin\src mets.xsd dc.xsd

For further information, the reader is referred to the following
link: http://xmlbeans.apache.org/docs/2.0.0/guide/tools.html#scomp.

In a further step, the added XMLBeans classes can be integrated into the MPQF parser interface and
implementation.
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15.5.2 Class Hierarchy

MPQF_Parser

MPQF Schema Classes
+parse() : mpegMpqfSchema2008.MpegQueryDocument
+validate() : bool «Datentyp»
+createEmptyQutput() : mpegMpqfSchema2008.MpegQueryDocument mpegMpafSchema2008.MpegQueryDocument

+createEmptylnput() : mpegMpqfSchema2008.MpegQueryDocument
+convert() : <nicht spezifiziert>

JAN

mpegMpgfSchema2008.InputQueryType

Pafser_Test

Parser //

mpegMpqfSchema2008.FieldType

mpegMpqgfSchema2008.QueryType

MPEG-7 Schema Classes

mpegMpeg7Schema2004.Mpeg7Document

mpegMpeg7Schema2004.PlaceType

mpegMpeg7Schema2004.lmageType

mpegMpeg7Schema2004.MelodyType

Figure 10 — MPQF Parser Class Hierarchy

Figure 10 presents the overall class hierarchy of the MPQF parser. Note that, not all classes of the respective
XML|schema packages (MPQF and MPEG-7) are shown. The main entry point of the system i§ denoted by

o - L . . i 1
the Parser—class—which—imptements—the MPQF—Parser—interface—The parser providesthe—following main

functionality:

15.5.2.1 Parse a Query

Method Information

Parses a MPQF query (stored in a file in the file system) and returns a Java object providing a 1 to 1 mapping.

Method Declaration

public mpegMpqfSchema2008.MpegQueryDocument parse(File xmlFile);

© ISO/IEC 2012 — All rights reserved 109


https://iecnorm.com/api/?name=7c8b62058415a33af1d2fc441b1e6a76

ISO/IEC 15938-12:2012(E)

Parameter Semantic

Name

Type

Semantic

xmlFile

File

Points to a file on the file
system which contains a
MPQF query (XML instance
document) that should be
parsed to a Java class. The
result is an instantiation of type
MpegQueryDocument in the

package

mpegMpqfSchema2008.

Method Infdrmation

Parses a MHQF query (provided as a String) and returns a Java object providing a 1 10" mapping.

Method Deglaration

Parameter $emantic

public mpegMpqfSchema2008.MpegQueryDocument parse(String mpgfQuery);

Name

Type

Semantic

mpqfQuery|

String

Receives a string which
contains a MPQF query (XML
instance document) that
should be parsed to a Java
class. The result is an

instantiation of type
MpegQueryDocument in the
package
mpegMpqfSchema2008.

15.5.2.2 Validate a Query

Method Infgrmation

Validates a [MPQF query (provided as a Java object) syntactically and returns a Boolean value info
about the validity’of the given MPQF query.

Method Declaration

public boolean validate(mpegMpqgfSchema2008.MpegQueryDocument doc)

Parameter Semantic

Name Type Semantic
doc MpegQueryDocument Java object symbolizing the
root of a MPQF query.
110
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15.5.2.3 Create Output Query

Method Information

Creates a MPQF Java object that represents an empty output query.
Method Declaration

public mpegMpqgfSchema2008.MpegQueryDocument createEmptyOutput();

15.5.2.4 Create Input Query

Method Information
Creates a MPQF Java object that represents an empty input query.
Method Declaration

public mpegMpqgfSchema2008.MpegQueryDocument createEmptylnput();

15.5/2.5 Convert a Query
Method Information

Conyerts a MPQF query (given as Java class representation) into a MPQF XML instance dgcument and
returps a pointer to a file in the local file system where it has)been stored.

Method Declaration

public File convert(mpegMpqfSchema2008.MpegQueryDocument doc, String fileNamg)

Parameter Semantic

Name Type Semantic
dog MpegQueryDocument Java object symbolizing the
root of a MPQF query.
filelName String File name where the XML
instance document should be
stored to.

15.5)3. Ihstallation / Utilization

The MPQF parser framework comes as Java jar file and relies on a Java 1.6 installation on the target
computer. For the integration of additional XML based multimedia metadata formats, a XMLBeans
(http://xmlbeans.apache.org/) installation is needed.

A standalone test version of the parser can be executed by the following command:

java -jar MPQF_Parser-1_0_0.jar TestQuery10.xml
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15.6 Basic Interpreter

Module name /15938-12/MPQF_Basiclnterpreter-1_0_0.zip
- Evaluation a simple MPQF request on behalf of an image repository.
Description
- The metadata used for the image repository is MPEG-7.
- An MPQF input query as an xml file
INPUT
- One MPEG-7 xml instance containing the image repository
al
OUTPUT - An MPQF Java object N
A
Programmijng . . i
Language(s) Java version 1.6 or higher ,,\"1/
oS
Platform(s) Any platform that supports the programming language <oCb"
N
Dependencies NONE O
&
O\
%
15.6.1 Fundtionality ‘\
The provided MPQF’s Basic Interpreter software module sew 0 help understanding the semanti¢s of
certain parts|of the language. The table below lists the featur h are covered by the provided software.

Basic con

itions

AND, OR, NOT XO(R), omparison expressions (only Equal)
x

Granularity Different granularities specified with the EvaluationPath element
y below the @tyCondition element
. Any pessible usage of the SortByFieldType and
Sorting Sor&gregateType
Grouping Qg&ny possible usage of the GroupBy element
&
U . .
Sorting C)é Any possible usage of the SortByFieldType and

SortByAggregate Type

Join

Lo T PO 1 P f= D ! &
JUNTTYPT WILT UIT SV aiuauvuriratlrir TICTTcT it

15.6.2 Command line utilization

This module provides a standalone basic interpreter which allows command line testing of MPQF queries over
a single MPEG-7 metadata file containing the description of multiple multimedia contents.
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MPEG Query
XML instance >

(input query)

MPOF
y {?‘/{f‘ MPEG Query
/"’é I XML instance
7
nterprete output quer
(" One MPEG7 file ) o (output query)
with several
Multimedia |
Content’s

XML metadata

J < /)

\.

Figure 11 — Overview of the module’s functionality

The IMPQF Basic Interpreter executable comes as a Java jar file and reliesbon a Java 1.6 (or higher)
installation on the target computer.

The $tandalone test version of the interpreter can be executed by the follewing command:

java Dlog4j.configuration=file:./WEB-INF/classes/log4j.properties.*classpath ./WEB-INF/lib/mpqf-
1.0. jzr;./WEB-lNF//ib/xmldb. Jar;/WEB-INF/lib/exist.jar;./WEB-INF/ib/log4j-1.2.15 jar;./WEB-INF/lib{xmirpc-1.2-
patched jar;,./WEB-INF/lib/jaxen-1.1.1.jar;./WEB-INF/lib/commons-pool-1.4.jar;/WEB-INF/lib/antir-
2.7.4. jar;/WEB-INF/lib/xercesimpl-2.9.1.jar;./WEB-INF/lib/fesolver-1.2 jar;./WEB-INF/lib/quartz-
1.6.4.jar;./WEB-INF/lib/commons-logging-1.0.4.jar;./WEB-INF/lib/jta.jar;./WEB-INF/lib/commons-collections-
3.1.jar;./WEB-INF/lib/stax-api-1.0.1.jar;/WEB-INF/lib/¢aliph-emir-cbir.jar;./WEB-INF/lib/lucene-corg-
2.1.d.jar;./WEB-INF/lib/lire.jar org.barcelonatech.kaiko.MPQFTester [testquery.xml] [testMPEG7file.xml]
[outputfile.xml]

A .bat/.sh script which instantiates this commands with two parameters is provided:
mpqf.bat [testquery.xml] [testMPEGTfile.xml] [outputfile.xml]

The |directory fest contains several test queries and a test MPEG-7 file with the descriptiong of different
images. For example:

mpqf.bat WEB-INF/classes/xmi/test1_1_emptyquery.xml imageDB/test/xml/mc_metadatal_mpeglfimages.xml
15.6{2.1 Example Utilization

mpqf.bat WEB-INF/classes/xmi/test2_1_comparison_equal.xml|
imageDB/test/xml/mc_metadatal_mpeg7images.xml out.xml|

Exa 1p|p inpl it query (fcmf?_'l rnmpnricnn_pqllal yml/)'

<?xml version="1.0" encoding="UTF-8"?>
<MpegQuery xmlns="urn:mpeg:mpgf:schema:2008" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance" xsi:schemalocation="urn:mpeg:mpgf:schema:2008 mpgf.xsd"
mpgfID="http://www.mpqgf.org/idl">
<Query>
<Input>
<QueryCondition>
<EvaluationPath>//Image</EvaluationPath>
<Condition xsi:type="Equal">

<ArithmeticField>MediaInformation/MediaProfile/MediaFormat/FileSize</ArithmeticField>
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<LongValue>10000</LongValue>

</Condition>

</QueryCondition>
</Input>

</Query>

</MpegQuery>

Example MPEG-7 doc (imageDB/test/xml/mc_metadatal_mpeg7images.xml):

<?xml vers
<Mpeg7 xml
instance"
mediaTimeB
timeBase="
00:002">
<Descrip
<Multi
<Ima
<M

</
<C

[on="1.0" encoding="UlE-8"?

hs="urn:mpeg:mpeg7:schema:2004" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema>
ksi:schemalocation="urn:mpeg:mpeg7:schema:2004 M7v2schema.xsd"
bse="/child::AA:AA[0]/child::AA:AA[0]" mediaTimeUnit="-PODTOHOMOSONOE"

child::AA:AA[0]/child::AA:AA[0]" xml:lang="en-us" timeUnit="-PODTOHOMOSONOF

Fion xsi:type="ContentEntityType">
ediaContent xsi:type="ImageType">
ye>
bdiaInformation>
MediaProfile>
<MediaFormat>
<Content href="http://www.someprovider.com"/>
<FileFormat href="http://www.mpeg.org">
<Name>avi</Name>
</FileFormat>
<FileSize>10000</FileSize>
<VisualCoding>
<Frame width="1284" height="1000"/>
</VisualCoding>
</MediaFormat>
<MediaInstance>
<Instanceldentifier/>
<MediaLocator>
<MediaUri>http://www=test.com</MedialUri>
</Medial.ocator>
</MediaInstance>
/MediaProfile>
MediaInformatiom>
reationInformation>
Creation>
<Title>Image 1</Title>
<Creator xsi:type="CreatorType">
<RoTe href="http://www.roles.com/director"/>
<Agent xsi:type="PersonType">

<Name>

<GivenName>A.</GivenName>
<FamilyName>Scott</FamilyName>
</Name>
</Agent>
</Creator>

</Creation>
</CreationInformation>

</Image>
</MultimediaContent>
</Description>
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="ImageType">
<Image>
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<MediaInformation>
<MediaProfile>
<MediaFormat>
<Content href="http://www.someprovider.com"/>
<FileFormat href="http://www.mpeg.org">
<Name>avi</Name>
</FileFormat>
<FileSize>20000</FileSize>
<VisualCoding>
<Frame width="1280" height="1000"/>
</VisualCoding>
</MediaFormat>
<MediaInstance>
<Instanceldentifier/>
<MediaLocator>
<MediaUri>http://www.test.com</MediaUri>
</Medialocator>
</Medialnstance>
</MediaProfile>
</MediaInformation>

<CreationInformation>
<Creation>
<Title>Image 2</Title>
<Creator xsi:type="CreatorType">
<Role href="http://www.roles.com/diredtor"/>
<Agent xsi:type="PersonType">
<Name>
<GivenName>B.</GivenName>
<FamilyName>Smith</FamilgName>
</Name>
</Agent>
</Creator>
</Creation>
</CreationInformation>
</Image>
/MultimediaContent>
</Description>
</Mpeg7>

Example resulting output (out.xml):

<MpegQuery, kmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlnfs="uxrnimpeg:mpgf:schema:2008" xsi:schemalocation="urn:mpeg:mpgf:schema:2008 mpgf.xsd"
mpgflID&Mttp: //www.mpgf.org/id1">
Query>
<Output currPage="1" totalPages="1" expirationDate="2008-05-30T09:00:00">
<ResultItem recordNumber="1">
<TextResult>Image 1</TextResult>
<MediaResource>http://www.test.com</MediaResource>
</ResultItem>
</Output>
</Query>
</MpegQuery>
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15.6.3 Java Package org.iso.mpeg.mpqf (for programmatic utilization)

The provided query processor can be used also as embedded in another Java application. The software is
divided in several packages, but only one is necessary to access the functionality of the query processor, the
package org.iso.mpeg.mpqf. This package contains a set of generic public classes and interfaces which allow
indexing content and metadata, and executing MPQF Query requests. If an application uses only
org.iso.mpeg.mpqf classes and interfaces, it keeps decoupled from the internal implementation of the query
engine, and the metadata and content indexes. This philosophy pursues the maximum interoperability, and
allows combining a query engine, a metadata index, and a content index from three different third parties. Any
one of the components can be replaced with minimum impact to the host application. The package
org.iso.mpeg.mpdqf is bundled along with a specific implementation of a query engine, and basic metadata and

content inde

A javad

£ tloteal et
Co mMuUilrr unru 'JGILIUO.

15.6.3.1 Infterface Hierarchy

o org.
o org.
o org.
15.6.3.2 C
o java

15.6.3.3 In

50.mpeg.mpgf. MPQFEnNgine
50.mpeg.mpgf.Contentindex

50.mpeg.mpqgf.XMLIndex

ass Hierarchy
lang.Object
b org.iso.mpeg.mpqf. MPQFEngineFactory
b org.iso.mpeg.mpqf.MPQFOutput
b org.iso.mpeg.mpqf. MPQFQuery
b org.iso.mpeg.mpqf.Resultltem
b java.lang.Throwable (implements java.io.Serializable)
o java.lang.Exception
o ,-org.iso.mpeg.mpqgf. MPQFException
b org.iso{mpeg.mpqf.ContentindexFactory

b org.so.mpeg.mpqgf. XMLIndexFactory

terface MPQEEngine

pc with the API details has been generated and included in the application bundle.

This is the main component of the API. A particular class implementing the methods of the MPQFEnNgine
interface can be obtained from the MPQFEngineFactory. By default, the UPC — BARCELONA TECH
implementation will be used. The pubic methods of MPQFEnNgine are:

- MPQFQuery compileQuery(java.io.File mpqgfFile)

- MPQFQuery compileQuery(java.io.InputStream mpqgfQueryStream)

- MPQFQuery compileQuery(java.lang.String mpqgfString)

- MPQFOutput executeQuery(MPQFQuery query)
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- void setXMLIndex(XMLIndex index)
- void setContentindex(Contentindex contentindex)
Usage steps:
1) Obtain an implementation through the MPQFEngineFactory
2) Register an XMLIndex and a Contentindex through the setXMLIndex and setContentindex methods

3) Index some content and metadata (see XMLIndex and Contentindex interfaces)

1) Compile a query through one of the compileQuery methods

b) Execute the query through the executeQuery method

15.6/3.4 Interface XMLIndex

This [interface allows connecting the query engine with external XML metadata databases. A gpecific class
implementing the XMLIndex interface can be obtained from the XMLIndexFactory. The only pubic method
necessary for basic usage is:

void jndexMetadata(java.io.InputStream xmIStream)

Other methods are available for those who want to implement their own query processors and neg¢d to interact
with the XML DB. These methods are documented in the javadoc.

15.6{3.5 Interface Contentindex
This finterface allows connecting the query enginewith external content databases (video, still imfages, audio,
etc.)] A specific class implementing the" Contentindex interface can be obtained from the
ContentindexFactory. . The only pubic method necessary for basic usage is:

void jndexContent(java.io.InputStreami.contentStream)

Other methods are available forithose who want to implement their own query processors and negd to interact
with the content DB. These methods are documented in the javadoc.

15.6)4 Example Utilization

Example Java code

MPQFEnginé mpgfEngine =
MROPENngineFactory.createMPQFEngine ("org.barcelonatech.kaiko.MPQFEngineImplUPL") ;

//Setup XMLIndex
XMLIndex xmlIndex =
xmlIndex = XMLIndexFactory.createXMLIndex ("org.barcelonatech.kaiko.existdriver.
XMLIndexImplExistEmbedded", "imageDB index/blank/index-exist", true);
//Index metadata file
InputStream xmlStream = new FileInputStream(“example mpeg7.xml”));
xmlIndex.indexMetadata (xmlStream) ;

//Register XMLIndex
mpgfEngine.setXMLIndex (xmlIndex) ;
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//Query compilation
MPQFQuery mpgfQuery = mpgfEngine.compileQuery(new File (args[0]));

//Query execution
MPQFOutput mpgfOutput = mpgfEngine.executeQuery (mpgfQuery) ;

for (int i = 0; i<mpgfOutput.resultItemVector.size(); i++) {
ResultItem ri = (ResultlItem)mpgfOutput.resultlitemVector.elementAt (i) ;
System.out.println ("ResultItem:") ;
System.out.println (ri.textResult) ;

(
System.out.println (ri.mediaResource) ;
System]out.println () ;

15.7 MPQF Semantic Enhancement

Module name /15938-12/ MPQFSE_to_SPARQL.zip

- Transforms the components of the semantic.enfiancement specification
into a valid SPARQL request

Description - Supports the evaluation of the SPARQL request at an attached SPARQL
repository

- Transforms results of a SPARQL evaluation into a valid MPQF responsg

- An MPQF query coping constructs of the semantic enhancemgnt

INPUT e
specification

OUTPUT - An MPQF xml instance document

Programming

Language(s)) Java version 1.5-ar_higher

Platform(s) Any platform that supports the programming language

Dependencies -

Details

S

15.71 Introrjuction

In ISO/IEC 15938-12:2008/PDAM 2 “Semantic enhancement” an amendment of MPQF (named MPQF-SE) is
specified to address high level metadata for multimedia in the form of RDF descriptions.

This section describes the reference software for this part of MPQF which allows an automatic transformation
of MPQF-SE requests to equivalent SPARQL queries. In series, the SPARQL query can be used for

evaluation against RDF-data stores. Described is the MPQF-SE Parser framework, which provides means for
a 1 to 1 mapping of MPQF-SE queries to SPARQL instances.

15.7.2 MPQF-SE Parser Framework

The basic functionality of the MPQF-SE-to-SPARQL application is the translation. The formal basis for the
translation is described by the mapping rules.
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Figure 12 — Workflow of the MPQF-SE parser

Figure 12 _provides a diagram showing MPQF-SE-to-SPARQL'’s basic processing steps. Basicplly, a given
XML| file with a semantic MPQF query is first parsed into Java objects. That is, these Java| objects are
instances of Java ctasses that tepresent the different buitding biocks of am MPQF XMt Tile. This first
preprocessing is performed using the JAXB framework and precompiled Java classes that represent MPQF
query parts. The parsing of XML files into corresponding Java objects is called marshalling in the JAXB
framework. The corresponding Java class for the root XML element of an MPQF query is the class
MpegQuery. XML child elements of the XML element MpegQuery are represented by instance variables of
MpegQuery Java objects. The actual translation which works in correspondence to the mapping rules is
performed on the level of Java objects.

The translation takes an instance of class MpegQuery as input and creates an instance of class Query as
output. Instances of class Query from the Jena framework represent SPARQL queries. They can be serialized
to a String object or they can also be used for query processing. The ARQ framework provides a query engine
for the Jena framework. That is, the classes of the ARQ framework complement the classes of the Jena
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framework so that instances of the Query class from Jena can be executed with class instances from the ARQ
framework. Therefore, these two frameworks are frequently regarded as one unit named Jena/ARQ.

The main task of translating semantic MPQF queries to SPARQL queries is accomplished as soon as the
instances of the class Query from the Jena framework is returned as String or in a file. This SPARQL query
string could be used for query execution with any other framework than ARQ as well.

The parser comes with a test database for presenting the evaluation of transformed MPQF-SE requests in a
Jena RDF database.

15.7.3 Mapping Concepts

A semantic
Enhanceme
the MPQF S

The syntacti

On the one |
The structurd

On the othel
queries is sf
defined in [5

The formal 1
2.0[10], the

Functions amd Operators [12] are used. Furthermore, datatypes defined in XML Schema Part 2: Data

[13] are useq

15.7.4 Instdllation / Utilization

The MPQF-{
It contains
SPARQL<ve
SPARQL ap
RDF data se

The applicat
Jena/ARQ fn
created by th

The applicat
order to laun

VMIPQF query is a query which is specified with the new query constructs of the MPQF Sen
0t or language constructs which can reasonably be used together with the language constru
emantic Enhancement.

cal structure of an MPQF query and its SPARQL counterpart are very different,

and, MPQF queries are defined with XML documents, which can have a.deeply nested struc
e of MPQF query documents is formally described by an XML Schemadocument.

hand, a SPARQL query is written in a syntax that is inspired by~SQL. The structure of SPA
ecified by a grammar file!) which is written in an Extended_Backus-Naur Form (EBNF) nof
. This EBNF is W3C specific and differs from the EBNF defined in ISO/IEC 14977:1996(E).

happing of MPQF-SE to SPARQL is described in [6].and bases on language constructs of X
XQuery 1.0 and XPath 2.0 Data Model (XDM) [11] @nd’functions of the XQuery 1.0 and XPat

BE-to-SPARQL parser is delivered as ZIP archive file with the name MPQFSE_to SPARQL .7
the MPQF-SE-to-SPARQL application packed as JAR file with the name MPQF-S
rsion>.jar. The ZIP archive ‘file also includes libraries needed to execute the MPQF-S

ts in the directory example-dataset.

on uses several libraries from other frameworks. The most relevant libraries are related t
amework [7] and the JAXB framework [8]. Furthermore, the application uses data and test qu
e P2Bench [9SPARQL benchmark tools.

on requires a Java Runtime Environment with version 6 or higher. Perform the following ste
ch thesMPQF-SE-to-SPARQL application.

Unz

antic
tts of

ture.

RQL
ation

[Path
h 2.0

ypes

ip2).
E-to-
E-to-

plication in the directory lib,MPQF query example files in the directory queryExamples, and two

b the
eries

ps in

p the file MPQF-SE-to-SPARQL .zip.

1.
2.
3

java

Open a terminal and change to the directory that contains the unzipped files.
Launch the application by typing the following command in the terminal:

-jar MPQF-SE-to-SPARQL<version_number>. jar [-e] [MPQF_query_file(s)]

= The application accepts one or more files containing a semantic MPQF query. This is indicated by
[MPQF_query_file(s)].

1)
2)

120

http://www.w3.0rg/2001/sw/DataAccess/rq23/parsers/sparql.bnf.
Library can be obtained at http://www.dimis.fim.uni-passau.de/iris/mpqf/MPQF_SE_to_SPARQL.zip.
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= The optional parameter -e has the effect that a given semantic MPQF query is not only translated
into a SPARQL query but the translated SPARQL query is also evaluated against the included
example data set. If no test evaluation is desired this parameter should be omitted.

After successful transformation, the parser results in a *.rq file containing the equivalent SPARQL string of the
input query.

In case of a desired evaluation (indicated by the —e parameter), a MPQF related XML document
(extension .mpqf) is stored containing the results of the SPARQL query.
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