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Foreword

ISO (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 technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also

take partin
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Introduction

The ISO/IEC 23093 series provides an architecture and specifies APIs and compressed representation
of data flowing between media things.

The APIs for the media things facilitate discovering other media things in the network, connecting
and efficiently exchanging data between media things. The APIs also provide means for supporting
transaction tokens in order to access valuable functionalities, resources, and data from media things.

Media things related information consists of characteristics and discovery data, setup information
from a system designer, raw and processed sensed data, and actuation information. The ISO/IEC 23093
series specifies data formats of input and output for media sensors, media actuators, meflia storages,
medip analyzers, etc. Sensed data from media sensors can be processed by media analyzeys to produce
analyjsed data, and the media analyzers can be cascaded in order to extract semantic information.

This flocument contains the tools to describe data exchanged between media things (e.g. media sensors,
medip actuators, media analyzers, media storages) and their APIs. It addresses the normative aspects
of thg data and APIs for media things and also illustrates non-normative gkamples.
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Information technology — Internet of media things —

Part 4:
Reference software and conformance

1 Scope

This [document specifies the conformance and reference software implementing 4SO/I
The information provided is applicable for determining the reference software modiiles
ISO/IEC 23093-3, understanding the functionality of the available reference software n
utilizing the available reference software modules.

Furthermore, this document provides means for conformance testing, i.e.bitstreams - XML
- that conform or do not conform to ISO/IEC 23093-3.

2 ormative references

The following documents are referred to in the text in such a way that some or all of t
consfitutes requirements of this document. For dated feferences, only the edition cited
undafed references, the latest edition of the referenced*document (including any amendme

ISO/IEC 23093-1, Information technology — Internétof media things — Architecture

ISO/IEC 23093-2, Information technology ~~~Internet of media things — Part 2: D
comnpunication APl

[SO/IEC 23093-3, Information technology,>— Internet of media things — Part 3: Media data for|

3 Terms, definitions and.abbreviated terms

3.1 |Terms and definitions

EC 23093-3.
hvailable for
nodules, and

descriptions

heir content
applies. For
nts) applies.

scovery and

hats and APIs

For the purposes of this document, the terms and definitions given in ISO/IEC 23093-1, ISO{IEC 23093-2
and IFO/IEC 23093:3 apply.

3.2 |Abbreviated terms

API application programming interface

MACV media actuator command vocabulary

MAOV media analyzer output vocabulary

MSOV media sensor output vocabulary

MTDL media thing description language

© ISO/IEC 2020 - All rights reserved 1
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4 Reference software for ISO/IEC 23093-3

4.1 General

This clause specifies the reference software for ISO/IEC 23093-3. The software is available at: https://
standards.iso.org/iso-iec/23093/-4/ed-1/en. The reference software is written in Java®1) and adopts
the following package structure:

Name Definition

org Java package name for reference software provided by organizations such
as ISO/IEC, W3C, or similar,

org.iso Java package name for reference software provided by ISO/IEC.

org.iso.mpgg Java package name for reference software.

org.iso.mp¢g.iomt Java package name for reference software provided in thexcourse ¢f the

development of the ISO/IEC 23093 series.

- org.iso.mpeg.iomt.mtdl, org.iso¢mpeg.iomt.msov,
org.iso.mpeg.iomt.macv,and org.iso.mpeg.iomt masv for ISO/IEC 23(393-3.

NOTE Code included within these packages can'bé generated automatjcally
by using tools such as JAXB (Java Architecture'for XML Binding)[l.

4.2 1SO/IEC 23093-3 APIs for MTDL

4.2.1 General

This clause $pecifies the API to the ISO/IEC 23093-3 reference software. The API is defined in Java®
and adopts the following package structures:

Name Definition
org.iso.mpg¢g.iomt.mtdl Javadpackage name for API to the ISO/IEC 23093-3 reference
software.

4.2.2 APIg§ for MThing

This clause gpecifies classes which'are related to basic information of an MThing.

Name Definition

MThingInfo Java class which contains essential elements and attribut¢s for
an MThing.

MSensorTyp¢ Java class which is the super class that shall be extended py all
of media sensors.

MActuatorType Java class which is the super class that shall be extended py all
of Tedia actuators.

MAnalyzerType Java class which is the super class that shall be extended by all
of media analyzers.

MStorageType Java class which is the super class that shall be extended by all
of media storages.

MManagerType Java class which is the super class that shall be extended by all
of MThing managers.

MAggregatorType Java class which is the super class that shall be extended by all of
MThing aggregators.

1) Java® is the trademark of a product supplied by Oracle®. This information is given for the convenience of users
of this document and does not constitute an endorsement by ISO or IEC of the product named. Equivalent products
may be used if they can be shown to lead to the same results.

2 © ISO/IEC 2020 - All rights reserved
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This clause specifies classes which are related to an Msensor.

Name

Definition

SensedDataBaseType

Java class for describing a sensed data. All of the classes which
are in the org.iso.mpeg.iomt.msov shall extend this class.

SensorCapabilityListEnumType

Java class for specifying the type of sensor capabilities
among allSensorCapabilityList,
availableSensorCapabilityList,and
appliedSensorCapabilityList.

SensprCapabilityListType

Java class for describing a list of sensor capabilitieg.

SensprCapabilityParameterType

Java class for describing a parameter of a senSercapability.

SensprCapabilityType

Java class for describing a sensor capability.

4.2.4 APIs for MActuator

This ¢lause specifies classes which are related to an MActuator.

Namg

Definition

ActuptionDataBaseType

Java class for describing an actuation data. All of the flasses which
areinthe org.isé.mpeg.iomt.macv shall extend this class.

ActuptorCapabilityListEnumType

Java class for specifying the type of actuator capabjlities among
allActuatérCapabilityList,
availabXeActuatorCapabilityList,and
appliedActuatorCapabilitylList.

ActuptorCapabilityListType

Java,class for describing a list of actuator capabilities.

ActuptorCapabilityParameterType

Java class for describing a parameter of an actuatof capability.

ActuptorCapabilityType

Java class for describing an actuator capability.

4.2.5| APIs for MAnalyzer

This ¢lause specifies classes which are related to an Manalyzer.

Namg

Definition

AnallyzedDataBaseType

Java class for describing the analysed data. All of the plasses which
areinthe org.iso.mpeg.iomt.maov shall extend this class.

AnalfyzerCapabiliityListEnumType

Java class for specifying the type of analyzer capalilities among
allAnalyzerCapabilityList,
availableAnalyzerCapabilityList,and
appliedAnalyzerCapabilityList.

Anallyz8&rCapabilityListType

Java class for describing a list of analyzer capabilit]es.

AnalyzerCapabilityParameterType

Java class for describing a parameter of an analyzer capability.

AnalyzerCapabilityType

Java class for describing an analyzer capability.

4.2.6 APIs for MStorage

This clause specifies classes which are related to an Mstorage.

Name

Definition

StorageCommandBaseType

Java class for describing a storage command.

© ISO/IEC 2020 - All rights reserved
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Name

Definition

StorageCapabilityListEnumType

Java class for specifying the type of storage capabilities among

allStorageCapabilityList,
availableStorageCapabilityList,and
appliedStorageCapabilityList.

StorageCapabilityListType

Java class for describing a list of storage capabilities.

StorageCapabilityParameterType

Java class for describing a parameter of a storage capability.

StorageCapabilityType

Java class for describing a storage capability.

4.2.7 APIs

for MManager

This clause {

pecifies classes which are related to an MManager.

Name Definition
ManagerDatgBaseType Java class for describing a data for managingMThings.
ManagerCapqbilityListEnumType Java class for specifying the type of manager capabilities
among
allManagerCapabilityList,
availableManagerCapabilityhiét, and
appliedManagerCapabilityFist
ManagerCapgbilityListType Java class for describing a list.of manager capabilities.
ManagerCapgbilityParameterType Java class for describing a parameter of a manager capability.
ManagerCapgbilityType Java class for describitig a manager capability.
4.2.8 APIg for MAggregator

This clause 5

pecifies classes which are related to anwaggregator.

Name Definition
Aggregated)iThingListType Java class for describing a list of aggregated MThings.
AggregatorfapabilityListEnumType Java class for specifying the type of aggregator capabilities
among
allAggregatorCapabilityList,
availableAggregatorCapabilityList, and
appliedAggregatorCapabilityList.
Aggregator(apabilityListType Java class for describing a list of aggregator capabilities.
AggregatorfapabilityRatameterType Java class for describing a parameter of an aggregator capability.
AggregatorfapabilityType Java class for describing an aggregator capability.
4.3 ISO/IEC23093-3 APIs for MSOV
— CapturedTimeType

4.4 1SO/IEC 23093-3 APIs for MACV

AudioActuationType
AudioPlayType
SetBrightnessType
SetCameraOrientationType
SetCameraResolutionType

SetCameraZoomType

© ISO/IEC 2020 - All rights reserved
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— SetVolumeType
— VideoActuationType

— VideoPlayType

4.5 ISO/IEC 23093-3 APIs for MAOV

— BezierCurveType

— CommonMedialnfoType

— (roupBezierCurveType

— HandContourType

— HandGestureCommandType
— HandGestureType

— HandPostureType

— HandTrajectoryType

— HealthcarelnfoType

et

magelnfoType

— HatientNameType
— HatientType

— SyncedVideoType
— VideolnfoType

5 (onformance for ISO/IEC 23093-3

5.1 |General

This ¢lause defines conformance for ISO/IEC 23093-3.
5.2 [Schema<pased conformance for ISO/IEC 23093-3

5.2.1] General

This Lstbelause—speceifies—the—schema-based—validation——seftware—for—ISOHEC—23093-3. The
ISO/IEC 23093-3 validation software is written in Java® and adopts the following package structures:
Name Definition

validator Folder containing validator for schema-based validation.

For validating a MTDL description the following arguments should be used:

|mtd1 testmtdl.xml |

For validating a MSOV description the following arguments should be used:

|msov testmsov.xml |

© ISO/IEC 2020 - All rights reserved 5
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For validating a MACV description the following arguments should be used:

|macvtestmacv.xml |

For validating a MAOV description the following arguments should be used:

|maovtestmaov.xml |

5.2.2 Example of a valid MTDL instance test

|mtd1testmtgl_valid xml |

The followirjg output will be shown to indicate that the input XML instance is valid:

| [Schema-bajed Validation check] mtdl is valid. Y |
5.2.3 Example of an invalid MTDL instance test
. : v
[mtdl testmfdl invalid.xml O |
The following output will be shown to indicate that the input XML instanee.is invalid:
7
[Schema-bssed Validation check] javax.xml.bind.UnmarshalEéngtion
- with linked exception: <k

[org.xml.s$x.SAXParseException; lineNumber: 5; colu mber: 21; cvc-complex-type.2.|4.a:
Inapproprigte content starting with 'mtdl: MAnalyzéil element found. ": urn: mpeg: npeg-
IoMT:" urnf mpeg: mpeg-IoMT: 2018: 01-MTDL-NS ":%gy.estamp, "Urn: mpeg: mpeg-IoMT: 2018:
01-MTDL-NS| Manalyzer, "urn: mpeg: mpeg-IoMT: 18: 01-MTDL-NS": MStorage, "urn: npeg:
mpeg-IoMT:|2018: : 2018: 01-MTDL-NS ": MAggres r} '.]

The error in|line 1 indicates that there can be missing elements of MThing.

5.2.4 Example of a valid MSOV instance'test

: N\
|msovtestmsov_valld.xml (ﬁ> |

The followinig output will be shown to indicate that the input XML instance is valid:

|[Schema—ba ed Validatio‘liﬁéck] msov is valid. |
E'N

5.2.5 Example of an‘invalid MSOV instance test

N
|msovtestmsogﬁﬁaialid.xml |

The following output will be shown to indicate that the iInput XML Instance 1s invalid:

[Schema-based Validation check] javax.xml.bind.UnmarshalException

- with linked exception:

[org.xml.sax.SAXParseException; lineNumber: 7; columnNumber: 67; The value of 'cvc-pattern-
valid:"' 2018-09-07T10: 47 + 3309: 00 'has a value of' \ =2 (\d + (\ =\ d { 22)?2)?)?)?)?)
(F (2)} (2 \ {2}y \'d +)?2 ((\ = | \ +) N\ d {2}: \ d {2})? ' This is not a good fit for the
pattern.]

The error in line 3 indicates that the value of SyncedTimeType is not fit to the specified pattern.
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