ISO/IEC 30143:2020-06(en)

ISO/IEC 30143

Edition 1.0 2020-06

INTERNATIONAL
STANDARD

colour
inside

Internet of Things (loT) — Underwater acoustic sensor network (UWASN) —
Application profiles




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2020 ISO/IEC, Geneva, Switzerland

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 IEC or IEC's member National Committee in the country of the requester. If you have any questions about
ISO/IEC copyright or have an enquiry about obtaining additional rights to this publication, please contact the address

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

below or your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 16 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary

IEC ISO/IEC 30143

Edition 1.0 2020-06

INTERNATIONAL
STANDARD

colour
inside

Internet of Things (loT) — Underwater acoustic sensor network (UWASN) —
Application profiles

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 35.110 ISBN 978-2-8322-8485-8

Warning! Make sure that you obtained this publication from an authorized distributor.




-2- ISO/IEC 30143:2020 © ISO/IEC 2020

CONTENTS

FOREWORD ...ttt et et e e et et ettt et et e et e et e e e et e e et e e e anns 5
LN B O 1 1 L O N 1 S 6
1 ST elo] o 1Y PP PRPRN 7
2 NOIMAtIVE FEIEIENCES .. e e 7
3 Terms and definitioNs ... 7
4 ADDreVIated teIMS oo e 8
5 Overview of UWASN application profiles ... 8
5.1 Introduction to application profiles....... ..o 8
5.2 Benefits of application profiles ..., 8

6  Design process of UWASN application profiles .........ccoiiiiiiiiiiii e 8
6.1 =Y a1 = Y PP 8
6.2 Criteria for the design process of UWASN application profiles ............cccccccoeiiinni. 9
6.3 Design process steps for UWASN application profiles ..o, 9

7  Requirements for the design process of UWASN application profiles ............ccooeiiiniinnni. 9
7.1 =Y a1 - Y PP 9
7.2 User requirements of UWASN application profiles.........cc.coooiiiiiiiiiiiieen 10
7.3 General requirements of UWASN application profiles..........ccoooiiiiiii 10
7.4 Functional requirements of UWASN application profiles.............coooeiiiiiiinnn. 11
7.5 Constrained requirements of UWASN application profiles ..., 12
7.5.1 GBNEIAL . s 12
7.5.2 CONMNECHIVITY et 13
7.5.3 L € PP 13
7.5.4 UWA-DTIN-GWV L ettt e s 13
7.5.5 HOUSING CaSE .. it e 13
7.5.6 oYU ] 1T T o] 1= 1= P 13
7.5.7 NOde dePloYMENT. ... e 13
7.5.8 B At e Y .o 14

8 Modelling techniques for designing UWASN application profiles ...........ccoooeeeiiiiiiiiinnnnnn.. 14
8.1 LT 1= - 1 PN 14
8.2 USE CASE MO ..eiiiiiii s 14
8.2.1 GBNEIAl e 14
8.2.2 Elements of use case diagram ...........oooiiiiiiiii i, 14
8.2.3 RelatioNShips ... 15

8.3 Sequence diagram MOdEl.... ... 16
8.3.1 GBNEIAl e 16
8.3.2 Elements of sequence diagram ............ooiiiiiiiiiii i, 16

8.4 Class diagram MOAEl .......ouiiii e 18
8.4.1 GBNEIAl e e 18
8.4.2 Elements of class diagram ........ccoiiiiiiiiiii e 18

9  Guidelines for the implementation of UWASN application profiles...................... 19
9.1 Layered design approach for developing UWASN application profiles ................... 19
9.2 Specific architecture for implementing UWASN application profiles ....................... 20
9.3 Framework for implementing UWASN application profiles ............ccoooeeiiiiiiinnnn. 21
9.3.1 USEr INTEITACE ..o 21
9.3.2 System calculation Unit..........ooii 22

9.3.3 SUIMACE ABVICES ..o e e et et eeas 22



ISO/IEC 30143:2020 © ISO/IEC 2020 -3 -

9.3.4 =Y [T oYl g Lo o 1= TSP 22
9.4 Functional operations for implementing UWASN application profiles ..................... 23
10 Specialized maintenance for UWASN application profiles ..., 24
Annex A (informative) Application profile example..........c.ooo 26
A.1 IS farmMiNg ..o e 26
A.1A1 LY o= = | P 26
A.1.2 Guidelines for designing UWASN fish farming application.............................. 26
A.1.3 Requirements for the design process of UWASN fish farming application ...... 27
A.1.4 Modelling techniques for designing UWASN fish farming application ............. 30
A.1.5 Guidelines for the implementation process of UWASN fish farming
AP P AT ON L. 32
(27 o] 1Yo | £=T o] 0 2 PP PPRPPRN 38
Figure 1 — Actor representation eXampPles .. ..o 14
Figure 2 — Use case representation eXamplesS. ... 15
Figure 3 — System boundary representation example ... 15
Figure 4 — Use case model for UWASN application profiles ... 16
Figure 5 — Object symbol in a sequence diagram ...........c.oouiiiiiiiiiiii e, 16
Figure 6 — Execution box symbol in a sequence diagram ...........ccoiiiiiiiiiiiiii e 17
Figure 7 — Lifeline representation in a sequence diagram ..........ccooeiiiiiiiiiiiii e 17
Figure 8 — Sequence diagram modelling for UWASN application profiles ...................cooL 17
Figure 9 — Representation of different sections in class diagram..............cocooeiiiiiiiiiineenn. 18
Figure 10 — Class diagram modelling for UWASN application profiles ............ccccooiiiiiiiiininni. 19
Figure 11 — Layer design approach ... 20
Figure 12 — UWASN specific architectural model ......... .o 21
Figure 13 — Framework of UWASN application profiles .........cccoeoiiiiiii e, 23
Figure 14 — Operation design approach ........couiiiiiii e 24
Figure A.1 — Use case model for fish farming application ...........c..ccoiii 31
Figure A.2 — Sequence diagram model for fish farming application ..o, 32
Figure A.3 — Layered design approach of fish farming application..................coooiiinis 33
Figure A.4 — Specific fish farming architecture ...............oooii i, 34
Figure A.5 — Framework for fish farming application...........ccoooiii 35
Figure A.6 — Operation design process for fish farming application .............c.....cooiiiiini. 36
Table 1 — Steps for the design process of UWASN application profiles ... 9
Table 2 — User requirements of UWASN application profiles ..., 10
Table 3 — General requirements for UWASN application profiles............ccoooeiiiiiiiiiniiienne. 10
Table 4 — Functional requirements for UWASN application profiles ..............coooeeiiiiiiiinn. 11
Table 5 — Constrained requirements for UWASN application profiles ... 12
Table 6 — Relationship and symbols of use case diagram ............ccooiiiiiiiiiiie 15
Table 7 — Components for implementing UWASN application profiles ............ccooveiiiiiininnn.. 23
Table 8 — Operation process of UWASN application profiles ...........ccoooiiiiiiiiiiiinee, 24
Table 9 — Key factors for monitoring UWASN application profiles ..., 25

Table 10 — Components used for the maintenance of UWASN application profiles ................ 25



-4 - ISO/IEC 30143:2020 © ISO/IEC 2020

Table A.1 — Steps for designing UWASN fish farming application..............c.ccoooiiiinnn. 27
Table A.2 — User requirements for the design process of UWASN fish farming

= 0] o1 [e3= 14 Lo IS 27
Table A.3 — General requirements for the design process of UWASN fish farming

= 10 o o= 14 o o N 28
Table A.4 — Functional requirements for the design process of UWASN fish farming

= 10 o 1= 14 o o N 29
Table A.5 — Constrained requirements for the design process of UWASN fish farming

= 0] o3 1 o= 14 Lo IS 30
Table A.6 — Operation design process of UWASN fish farming application............................ 36
Table A.7 — Key components to monitor in fish farming application .................c.ccooo. 37

Table A.8 — Components used for the maintenance of UWASN fish farming application......... 37



ISO/IEC 30143:2020 © ISO/IEC 2020 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNET OF THINGS (loT) -
UNDERWATER ACOUSTIC SENSOR NETWORK (UWASN) -
APPLICATION PROFILES

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 part in the work. In the field of information technology, ISO and IEC have
established a joint technical committee, ISO/IEC JTC 1.

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested IEC National Committees and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recommendations for international use and are accepted by
IEC National Committees and ISO member bodies in that sense. While all reasonable efforts are made to ensure
that the technical content of IEC, ISO and ISO/IEC publications is accurate, IEC or I1SO cannot be held
responsible for the way in which they are used or for any misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees and ISO member bodies undertake to
apply IEC, ISO and ISO/IEC publications transparently to the maximum extent possible in their national and
regional publications. Any divergence between any ISO, IEC or ISO/IEC publication and the corresponding
national or regional publication should be clearly indicated in the latter.

ISO and IEC do not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. ISO or IEC are not responsible for
any services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual experts
and members of their technical committees and IEC National Committees or ISO member bodies for any personal
injury, property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including
legal fees) and expenses arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any
other IEC, ISO or ISO/IEC publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this ISO/IEC publication may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 30143 was prepared by subcommittee 41: Internet of Things
and related technologies, of ISO/IEC joint technical committee 1: Information technology.

The text of this International Standard is based on the following documents:

FDIS Report on voting
JTC1-SC41/150/FDIS JTC1-SC41/161/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

Water covers approximately 70 % of the surface of the Earth. Modern technologies introduce
new methods to monitor the body of water such as pollution monitoring and detection.
Underwater data gathering techniques require exploring the water environment, which can be
most effectively performed by underwater acoustic sensor networks (UWASNSs). Applications
developed for the UWASNSs can record underwater climate, detect and control water pollution,
monitor marine biology, discover natural resources, detect pipeline leakages, monitor and find
underwater intruders, perform strategic surveillance, and so on.

In order to build and apply the UWASN technology, the most suitable methods for managing
the network have been developed based on the already proposed ISO/IEC 30140 series. This
document describes the application profiles outline and requirements appropriate to the
UWASN under the constraints of underwater physical environment.

The ISO/IEC 30140 series provides general requirements, reference architecture (RA) including
the entity models and high-level interface guidelines supporting interoperability among
UWASNSs in order to provide the essential UWASN construction information to help and guide
architects, developers and implementers of UWASNSs.

This document provides the guidelines for designing and developing the UWASN application. It
also provides other information such as the components required for developing UWASN
application, modelling techniques for UWASN application and UWASN application profiles
example.

Various technical standards derived from the R&D results of the technical areas under the
UWASN and underwater communication fields not covered by the ISO/IEC 30140 series are
continuously proposed and developed.
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UNDERWATER ACOUSTIC SENSOR NETWORK (UWASN) -
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1 Scope

This document provides the guidelines for designing and developing new applications in the
underwater environment such as fish farming, environment monitoring, harbour security, etc.
This document also:

e provides the components required for developing the application;

e provides instructions for modelling the application with examples;

e helps the user to understand the communication between the elements in the application
for modelling the communication between elements;

e guides the user with the design process of underwater applications.
2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
application profile
set of documents which provides the effective guidance to develop a particular application

3.2
component
representation of an actor in a UWASN application profile

3.3

element

<of use case model> object used to connect the devices and networks in the underwater
environment

EXAMPLE actors, use cases, relationships

3.4

element

<of sequence diagram model> essential part used to connect the devices and networks in the
underwater environment

EXAMPLE class, execution place, lifeline
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