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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical committees. Each member body interested in a subject for which a technical committee has been established has the right to be represented on that committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent rights identified during the development of the document will be in the General and/or on the ISO list of patent declarations received (see www.iso.org/patents).
Any trade name used in this document is information given for the convenience of users and does not constitute an endorsement. 

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and expressions related to conformity assessment, as well as information about ISO's adherence to the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.
This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.
A list of all parts in the ISO/IEC 23093 series can be found on the ISO website.
Introduction

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 for 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. ISO/IEC 23093 specifies data formats of input and output for media sensors, media actuators, media storages, media analyzers, etc. 

Sensed data can be processed by media analyzers, and media analyzers can be cascaded in order to extract semantic information. The standard does not specify how the process of sensing and analyzing is carried out but specifies the interfaces between the media things. 
This standard is structured into three parts:

· Part 1: IoMT architecture
· Part 2: IoMT discovery and communication API
· Part 3: IoMT media data formats and API
This document contains the APIs to discover media things in the network, and connect between media things along with the APIs to facilitate payments between media things. 
The International Organization for Standardization (ISO) and the International Electrotechnical Commission (IEC) draw attention to the fact that it is claimed that compliance with this document may involve the use of patents.

ISO and the IEC take no position concerning the evidence, validity and scope of these patent rights.

The holders of these patent rights have assured the ISO and IEC that they are willing to negotiate licences under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect, the statements of the holders of these patents right are registered with ISO and IEC. Information may be obtained from the companies listed below.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights other than those identified in this list. ISO and IEC shall not be held responsible for identifying any or all such patent rights.
ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line databases of patents relevant to their standards. Users are encouraged to consult the databases for the most up to date information concerning patents.
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1 Scope

This document specifies the abstract class of a media thing (MThing). The MThing class contains the basic APIs to;

· discover other MThing(s) in the network;

· connect/disconnect MThing(s);

· register/unregister MThing(s); 
· support transactions (e.g., payments) using media tokens between MThings. 
2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes requirements 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.
ISO/IEC 21000-7, Information technology — Multimedia framework (MPEG-21) — Part 7: Digital Item Adaptation

ISO/IEC 23005 (all parts), Information technology — Media context and control

ISO/IEC 23093 (all parts), Information technology — Internet of media things
3 Terms, definitions, and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 23093-1 and the following apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:
—
ISO Online browsing platform: available at https://www.iso.org/obp
—
IEC Electropedia: available at http://www.electropedia.org/
3.1.5

Internet of Media Things (IoMT)
a special subset of IoT where information resources are related to media 
3.1.10

media
data that can be rendered, including visual (e.g., video, text, graphics, images), auditory (e.g., audio, speech), olfactory, gustatory, haptic and tactile information; these data can be timed or non-timed
3.1.11

Media Thing (MThing)
a Thing capable of sensing, acquiring, storing, actuating, managing or processing of media or metadata
3.1.11

Media token 

a virtual token for transactions of accessing functionalities, resources, and data of media things
4 APIs

4.1 General
This subclause specifies APIs to discover, register/unregister MThings, and connect/disconnect its communication between MThings. In addition, an API and its return class type are specified to provide hardware descriptions following the specifications of MPEG-21 TerminalCapabiltyType.

An MThing can be discovered by its capabilities and/or supported media token types. The discovered MThing(s) can then rely its information to the requester (i.e., another MThing).

Figure 1 shows a process of an MThing registration to another MThing. If MThing1 wants to register to MThing2, it simply sends its information (e.g., MThing id and its capability list) to MThing2 by calling “registerMThing()” function. MThing2 can reserve a list of MThings that are registered to it. 

Figure 2 shows a process of connecting MThings by their capabilities. An MThing can ask the availability of a specific capability (e.g., RECORD_AUDIO) to another MThing (e.g., Microphone). If the capability “RECORD_AUDIO” is unavailable, the microphone returns “unavailable”. On the other hand, because the camera notifies the MThing that its “RECORD_AUDIO” capability is available, the MThing can connect to the camera and occupy its “RECORD_AUDIO” capability. 
Editor’s note: The figure shall be modified accordingly. Add examples of discover and pay media tokens.
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Figure 1 An example of registering an MThing to another MThing
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Figure 2 An example of connecting MThings based on a capability
4.2 Abstract Class MThing

4.2.1 General

The class MThing is a base class of all kinds of MThings. This class includes essential fields and methods of an MThing.
4.2.2 MThing APIs
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MThing()

	Default constructor.

	

	MThing(String id)

	

	MThing(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	String
	Id

	
	Unique identifier.

	String
	ipAddress

	
	

	int
	port

	
	

	Methods

	Modifier and Type
	Method and Description

	Type
	get()

	
	

	void
	set(Type)

	
	

	int
	isCapabilityAvailable(String MThingType, String capability)

	
	Asks if the capability of MThingType is available. The MThingType and capability (i.e., formal parameters) can be described in string (e.g., term ID or binary representation) from the MThingTypeCS and capabilityCS defined in the ISO/IEC 23093-3.A.1 and ISO/IEC 23093-3.A.2, respectively. If the capability is available returns 1, otherwise returns 0. 
Ex) isCapabilityAvailable(“MSensor”, “RECORD_AUDIO”); or
isCapabilityAvailable(“00000000”, “00000001”);

	
	

	List<MThing>
	discoverMThingByCapability(String MThingType, String capability)

	
	This function requests an MThing’s information which has the capabilities required. The MThingType and capability (i.e., formal parameters) can be described in string (e.g., term ID or binary representation) from the MThingTypeCS and capabilityCS defined in the ISO/IEC 23093-3.A.1 and ISO/IEC 23093-3.A.2, respectively.

	
	

	List<MThing>
	discoverMThingByToken(int tokenType, String tokenName)

	
	This function returns a list of MThings which supports the token type and name. If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in ISO/IEC 23093-3.A.5.
Ex) dicoverMThingByToken(0, “BTC”) or dicoverMThingByToken(0, “00000001”)
Ex) dicoverMThingByToken(1, “USD”) or dicoverMThingByToken(1, “10010100”)

	
	

	MThingInfoType
	sendBackMThingInfo()

	
	This function sends its own information to an MThing, which requested information.

	
	

	String
	getWalletAddress(int tokenType, String tokenName)

	
	This function returns a wallet address according to the token type and the token name requested. If tokenType is 0, it means “Cryptocurrency”, if tokenType is 1, it means “Bank note”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in ISO/IEC 23093-3.A.5. Returns the wallet address if the task succeeds or null if it fails.
Ex) getWalletAddress(0, “BTC”) or getWalletAddress(0, “00000001”)
Ex) getWalletAddress(1, “USD”) or getWalletAddress(1, “10010100”)

	
	

	String
	sendTokens(String wallet_id, float amount)

	
	This function returns a transaction id of the transaction requested. The wallet id of the receiver MThing and the amount of token is passed and the function returns the transaction id if the task succeeds or null if it fails.

	
	

	int
	checkTransactionCompletion(string tid)

	
	This function checks the completion of a transaction. An MThing (e.g., a sender) and its corresponding MThing (e.g., a receiver) are able to check if the (token) transaction is completed with the transaction id. It returns 1 if the transaction has completed, returns 0, otherwise.

	
	

	int
	registerMThing(MThing mThingInfo)

	
	Register an MThing 

	
	

	int
	unregisterMThing(MThing mThingInfo)

	
	Unregister an MThing

	
	

	int
	updateMThing(MThing mThingInfo)

	
	Update an MThing 

	
	

	int
	connectMThing(MThing MThingInfo, List<String> capability)

	
	Connect an MThing with the designated capability. The capability (i.e., formal parameter) can be described in string (e.g., term ID or binary representation) from the capabilityCS defined in the ISO/IEC 23093-3.A.1. If the task succeed returns 1, failed 0, and return -1 if it does not respond.

	
	

	int
	disconnectMThing(MThing MThingInfo, List<String> capability)

	
	Disconnect an MThing and release the designated capability. The capability (i.e., formal parameter) can be described in string (e.g., term ID or binary representation) from the capabilityCS defined in the ISO/IEC 23093-3.A.1. If the task succeed returns 1, failed 0, and return -1 if it does not respond.

	
	

	MPEG21TerminalCapabilityType
	getMPEG21TerminalCapabilityList()

	
	This function produces hardware descriptions following the specifications of MPEG-21 TerminalCapabilityType. The returned type “MPEG21TerminalCapabilityType” is defined in the following section. 

	
	


4.3 Return type class
4.3.1 General

This subclause specifies return class types of hardware specifications of MThings. For an easy industrial adoption, the return type classes are provided in JAVA, C++, and C[2]. 
4.3.2 MPEG21TerminalCapabilityType
4.3.2.1 JAVA class
	Constructor

	Constructor and Description

	MPEG21TerminalCapabilityType()

	Default constructor.

	

	MPEG21TerminalCapabilityType(int type, string mpeg21Data) 

	

	Fields

	Modifier and Type
	Field and Description

	int
	type

	
	A returning type of a hardware capability.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	string 
	mpeg21Data

	
	Terminal (e.g., hardware) capability information following the specifications of terminal capabilities from MPEG-21.

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getMPEG21Data ()

	
	

	void
	setMPEG21Data (string mpeg21Data)

	
	


4.3.2.2 C++ class
	Constructor and Destructor

	Constructor and Destructor Description

	MPEG21TerminalCapabilityType()

	Default constructor.

	

	MPEG21TerminalCapabilityType(int type, string mpeg21Data) 

	

	~ MPEG21TerminalCapabilityType()

	Default destructor.

	Member Data

	Modifier and Type
	Member Data and Description

	int
	type

	
	A returning type of terminal capability.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	string 
	mpeg21Data

	
	Terminal (e.g., hardware) capability information following the specifications of terminal capabilities from MPEG-21.

	
	

	Public Member Functions

	Modifier and Type
	Public Member Functions and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getMPEG21Data ()

	
	

	void
	setMPEG21Data (string mpeg21Data)

	
	


4.3.2.3 C structure

	Data Field

	Modifier and Type
	Data Field and Description

	int
	type

	
	A returning type of terminal capability.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	char*
	mpeg21Data

	
	Terminal (e.g., hardware) capability information following the specifications of terminal capabilities from MPEG-21.

	
	


Bibliography

[1] ISO/IEC 15938-5, Information technology — Multimedia content description interface — Part 5: Multimedia description schemes.
[2] ISO/IEC 21000, Information technology — multimedia framework.
	
	
	

	
	
	

	
	
	

	
	
	[image: image4.wmf]
	Reference number

ISO/IEC CD 23093-2:2018
© ISO/IEC 2018


	[image: image3.wmf]
	COPYRIGHT PROTECTED DOCUMENT


©   ISO/IEC 2013

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body in the country of the requester.

ISO copyright office
Case postale 56 ( CH-1211 Geneva 20
Tel.  + 41 22 749 01 11
Fax  + 41 22 749 09 47
E-mail  copyright@iso.org
Web  www.iso.org

Published in Switzerland

	ii
	© ISO/IEC 2013 – All rights reserved


	
	
	III



[image: image4.wmf][image: image5.jpg]


