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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MODEL AND FRAMEWORK FOR STANDARDIZATION
IN MULTIMEDIA EQUIPMENT AND SYSTEMS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co
all national electrotechnical committees (IEC National Committees). The object of IEC is to

mprising
promote

interpational co-operation on all questions concerning standardization in the electrical and electronje flelds. To
this pnd and in addition to other activities, IEC publishes International Standards, Technical Spgecifications,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrgdy to

s “IEC

Publfcation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee infterested

in the subject dealt with may participate in this preparatory work. International, goverhmental
govefnmental organizations liaising with the IEC also participate in this preparation. IEC-collaborate
with |the International Organization for Standardization (ISO) in accordance with cenditions detern
agreg¢ment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly‘as possible, an inte
consensus of opinion on the relevant subjects since each technical committee has representation
intergsted IEC National Committees.

3) IEC Publications have the form of recommendations for international usé.and are accepted by IEC
Comfnittees in that sense. While all reasonable efforts are made to efsure that the technical conter
Publfcations is accurate, IEC cannot be held responsible for the way in which they are used or
misirlterpretation by any end user.

4) In OJder to promote international uniformity, IEC National Gommittees undertake to apply IEC Pub
trangparently to the maximum extent possible in their national and regional publications. Any di
betwpen any IEC Publication and the corresponding natianal.or regional publication shall be clearly ind
the latter.

5) IEC |[tself does not provide any attestation of confarmity. Independent certification bodies provide cq
assepsment services and, in some areas, access\to IEC marks of conformity. IEC is not responsible
serviges carried out by independent certification-bodies.

6) All ugers should ensure that they have the latest edition of this publication.

7) No lipbility shall attach to IEC or its directors, employees, servants or agents including individual exp
mempers of its technical committees and IEC National Committees for any personal injury, property dg
othel damage of any nature whatseever, whether direct or indirect, or for costs (including legal fé
expepses arising out of the publication, use of, or reliance upon, this IEC Publication or any o
Publjcations.

8) Attention is drawn to the Narmative references cited in this publication. Use of the referenced public]
indispensable for the correct application of this publication.

9) Attention is drawn to, the possibility that some of the elements of this IEC Publication may be the s
patent rights. IEC.shall not be held responsible for identifying any or all such patent rights.

The main task'of IEC technical committees is to prepare International Standards. How
technidal committee may propose the publication of a technical report when it has cq
data of| aldifferent kind from that which is normally published as an International Stand

nd non-
closely
ined by

fnational
from all

National
t of IEC
for any

lications
ergence
cated in

nformity
for any

erts and
mage or
es) and
her IEC

ptions is

ibject of

ever, a
llected
ard, for

example “state of the art".

IEC TR 61998, which is a technical report, has been prepared by IEC technical committee 100:

Audio, video and multimedia systems and equipment.

This second edition cancels and replaces the first edition published in 1999 and consti
technical revision.

tutes a

This edition includes the following significant technical changes with respect to the previous

edition:

a) the annexes describing various technologies have been deleted because their roles have

ceased over the past two decades;
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b) TC 100 frameworks are described in more general form and from the viewpoint of the
model of data usage and communication including the possible future technologies of

TC 100.

The text of this technical report is based on the following documents:

Enquiry draft

Report on voting

100/2528/DTR

100/2576/RVC

Full information on the voting for the approval of this technical report 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!

The cgmmittee has decided that the contents of this publication will remain.Wnchang
the stgbility date indicated on the IEC website under "http://webstore.iec:ch" in t
related| to the specific publication. At this date, the publication will be

e recpnfirmed,

e withdrawn,

e rep|aced by a revised edition, or
e amended.

A bilingual version of this publication may be issued at<a later date.

d until
e data
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INTRODUCTION

Multimedia technology covers a wide range of technical areas and involves a number of
technical elements. Most of the technical elements for multimedia are now being developed
and updated. IEC standardization activities on the multimedia technology, therefore, should
be carried out with enough discussions and clarifications on

e position and relationship of the technology to be standardized among the collection of

rela

ted technologies,

e scope and framework/guideline of the standardization,

e app

ropriate standardization organisation having the responsibility,

. sch|edu|e of the standardization,

e reld

medium technology.

These discussions should be based on appropriate multimedia technology.models to ¢

framew

The firt edition of this Technical Report was a snapshot of thesg discussions in IEC/]
with cpnsideration of the draft IEC PACT (President's Advisory Committee on
logy) report which was a study and foreseer on future technology. After that, TC 100

Techng
had b
for ove|

In 201
becaug

foresegr. The study was FT-TG (Future Techaotogy Task Force) that studied the tech
t in the near future and resulted to_raise Study Sessions in AGS to initiate the new

forecas
techno
recogn

This ne
TC 10
Report

Committees interested in multimedia equipment and systems.

tionship between new work items and the existing standards on multimedia or

ork for multimedia standardization.

single

reate a

[C 100

Future

n engaged in standardization of audio, video and multimedia equipment and slystems

ten years.

, TC 100/AGS (Advisory Group on Strategy).started to study future technology
e some of ten years of progress of technology had reached beyond the IEC

ogy areas in TC 100. At the same time, the need to revise IEC TR 6199
zed.

D system model to initiate” the future TC 100 standardization work. This Te
is expected to contribute as a guideline for IEC standardization experts and N

again
PACT
nology

8 was

w edition of this Technical-'Report is based on the IEC PACT report and redefinpes the

chnical
ational
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MODEL AND FRAMEWORK FOR STANDARDIZATION
IN MULTIMEDIA EQUIPMENT AND SYSTEMS

ope

This Technical Report provides models and frameworks for the standardization of multimedia
technology, being undertaken or to be undertaken by IEC as the result of the IEC PACT report.

2 Na

Void.

3 Te

For theg

3.1

originator

entity,
inform4

3.2

recipignt

entity,
includg

3.3
multin
system

4 Gg¢g

4.1

The ge

rmative references

rms and definitions

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

system or device that provides information or{service, or container which ir
tion or service

system, operator or device that receives information or service, or container
s information or service

edia technology
atic co-ordination of different single medium technologies

neric model

Seneral

neric model clarifies AV and IT multimedia technology and its boundaries.

Standqrdization is in general required to obtain the following:

e physical and logical connectivity;

e usability and accessibility;

e identification;

e quality;

o safety and security;

e easy implementation;

e ecological considerations;

e energy efficiency;

e environmental safeguards.

The major purposes of multimedia standardization are:

cludes

which
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physical and logical connectivity

Multimedia data interchange and distribution are based on communication media and
interchangeable storage media. Protocols, formats, interfaces, and other data structures
of the media are required to be standardized. The features of multimedia data, in
particular, make those standards more complicated than in the case of a single medium.

usability and accessibility

Multimedia systems contain a number of basic single medium parts, each of which
requires appropriate interaction with any users or other systems. In order to realise
feasible and human-recognisable operation for the multimedia systems, simplified and

standardized user-system interfaces are essential.

e saf

Mu
of

sec
shag
con
andg
sta

All the|
betwes

4 <l Y
CLy alffu STUUTIlY

timedia equipment and systems form or will form a basic and important infrast
national and international activity. Some multimedia data are requiredntoe’ be

uld be comfortable and safe for operators whose sense organs,-need to
currently to their corresponding media; visible, audible, and other_sensible medi

ndards.

subjects to be standardized for this purpose can be/meodelled by the relat
n an originator and a recipient as shown in Figure 1.

Originator Recipient

Relationship

IEC

Figure\1 — Generic model

Fucture
highly

ured. Some systems are required to be strongly protected and besides)théir opgeration

access
h. Safe

secured environments should be implemented by being based.of’some guideline and

onship

Each multimedia technology for, the relationship should be discussed along with appropriate
axes defined to describe corresponding features of the relationship.

4.2 Physical and logical‘connectivity

4.2.1 General

When ¢onsidering-physical and logical connectivity, as presented in Figure 2, an originator is
positioped to be.an entity, system or device which provides information. A recipient should be

an entity, system or device which receives the information They are reconnected wi each

other K
differe

structure ofdata to be transferred by the medlum 7
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Information
originator

Information
transfer

Information
recipient

Information transfer media

(see 4.2.2)

Information data structure

(see 4.2.3)

IEC

Figure 2 — Model of physical and logical connectivity,

4.2.2 Information transfer media

4.2.2.1 Intersystem model

The phlysical media for information transfer between systemsare“classified into:

e Broadcasting media

Broadcasting media support simultaneous information transfer to a number of rec|pients.
Exgdmples of the wireless broadcasting media are:BS, CS and terrestrial.

e Intdrcommunication media

Intgrcommunication media support information transfer between two or more systems at a
timg. Examples of intercommunicationi‘media are Internet, WAN, LAN and any area

network.

e |Intgrchangeable storage media

Intgrchangeable storage media,(ISM), e.g., optical disks facilitate data transfer by aflowing
the|physical movement of the ISM from system to system. Large amounts of data transfer
can inexpensively and <quickly be realised by using interchangeable storage

Flagh memory, hard disk-drive are classified as ISM.

They agsociate open systems as described in Figure 3.

Open system

Inter-system

Open system

media.

information

transfer media

Figure 3 — Intersystem model

IEC


https://iecnorm.com/api/?name=6d71b913a23f8566116edc3f363e9543

-10 - IEC TR 61998:2015 © IEC 2015

4.2.2.2 Inter-device (intra-system) model

Mechanisms for information interchange between devices or subsystems within a larger
system are referred to as interfaces. Examples of the interfaces are:

e computer and peripheral interface such as USB and Wi-Fi direct;

e MmO

nitor display interface such as DVI, DisplayPort, HDMI;

e consumer equipment interface employed, for instance, IR, Wi-Fi, Bluetooth1, and NFC.

Devices or subsystems interact as shown in Figure 4.

Device Device

Intra-system
information
transfer media

IEC

Figure 4 — Inter-device (intra-system).model

4.2.2.3 Boundary model

Some [information transfer media can be used &oth between systems and b
device$/subsystems. Examples are:

e |R ¢ommunication;

o LAN/WAN;

e Intgrnet.

4.2.3 | Transferred data structure

4.2.3.1 Data structure in intersystem/intercommunication media

Transf

repres

nted by the OSl-layered model which was standardized by ISO/IEC 7498-1. Th

btween

Irred data structures.employed in intersystem/intercommunication environment may be

e data

structufe consists of seven layered protocols, semantic and syntactic behaviors of whjch are
defined and treated .in corresponding peer-to-peer entities within communicating

systems.

an opgnd{system. Application data which are outside the scope of the OSI model

open

F within
can be

The to({ layer-entities for application protocols provide services to their application itsel

consid

e Co

red from the following points of view:

ntent

A major feature of multimedia systems is that multiple types of content data are supported

by
e Str

the systems.

ucture

Multiple types of content data are integrated into a structure which is appropriate for the
application. An instance of multimedia data structure modelling is shown in 5.1.

1 Bluetooth is the trade name of Bluetooth SIG.

This information is given for the convenience of users of this document and does not constitute an endorsement
by IEC of the product named. Equivalent products may be used if they can be shown to lead to the same results.
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e Creation

The structured application data are sometimes created step by step. The data from each
step can be transferred between corresponding applications. Instances of modelling of
multimedia data creation are shown in 5.2.

Figure 5 shows the data structure in intersystem/intercommunication media.

Originator Recipient

Relationship

Relationship

Content

Creation
(incl. presentation)

Open system Open sysem

Peer-to-peer
protocols

OSI| model

Figure 5 — Data structure in intersystem/intercommunication media

4.2.3.2 Data structure«in intersystem/interchangeable storage media

Transfé¢rred data strueture employed in an intersystem/interchangeable storage media (ISM)
environment can be.represented similarly to the data in intersystem/intercommunicatign. ISM
are physically moyved between systems to transfer the data on the storage media. Tp allow
open data transfer, the data formats and profiles on the media should be standardigzed as
relationships-between systems. Logical structures such as volume and file are defiped on
physicTI structures such as track and sector to configure a layered structure.

Application data on file structure should be treated in the same manner as those on
intersystem/telecommunication media, see Figure 6.

Open system Open system

Peer-to-peer formats

- Logical format
- Physical format

IEC

Figure 6 — Data structure in intersystem/interchangeable storage media
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Some detailed discussions of data structure modeling for open system interconnection with
media are shown in 5.6.

4.2.3.3

Data structure in inter-device model

Data structure in inter-device model is also modeled in a layered manner. As far as a display
monitor interface is concerned, for example, the type and dimensions of the connector and
cable should be considered in its physical layer.

4.3 Easy operation

Multimedia user-system interfaces are described as a relationship between a multimedia

system
serviceg

and an operator. Under this relationship, a system can provide informatipn and

s to an operator and vice versa.

The relationship can be implemented with several information types corresponding to s
organs| such as:

e visyal;

e auditory;

o tacfile;

e olfgctory;

e acgeleration-sensing.

The information and services between system and\operator can be classified into
layers:

e semantics/ontology;

e stafe/learning;

e primitive action/gesture.

ensing

several

Considrrring those aspects of multimedia user-system interfaces, they can be descriped by

the ge

eric model in Figure 7.

System Operator

Information and
service transfer

—

Information types

e.g. visual

v

Information and service
structure
- semantics/ontology
- state/learning
- primitive action
IEC

Figure 7 — Generic model for user-system interfaces
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4.4 Security

All aspects of security can be treated as protection against some interrupts intervening
between originator and recipient, and some intrudes to information originator and information
recipient in the generic model.

Interrupt and intrude exist to both physical and logical/cyber aspects of a system and pieces
of equipment.

Due to the protection,

e confidentiality,

e intggrity, and

e avdilability

are saffsfied in the information transfer between them.

Securify mechanisms, e.g., encryption, authentication, access controly should be considered
from thle point of view of both the media and data structure of the inférmation transfer.

Figure |8 suggests a generic model for security.

NOTE |[EC 62045-1 describes the physical aspects of an interrupt<and intrude to system and equipmgnt, and
guidancg for protection. The IEC 62443 series specifies a secure méethod against cyber attack through the petwork.

Intrude Interrupt Intrude

v v

Information Information

originator ) recipient
Information transfer

Media

Data structure

IEC

Figure 8 — Generic model for security

5 Specific models

5.1 General

Parts of the generic model discussed in Clause 4 can be described from different points of
view to configure different specific models. In this clause, typical specific models are shown to
clarify the technology to be standardized.

5.2 Multimedia data

Modeling of the application data structure described in 4.2.3.1 and 4.2.3.2 is discussed in
detail.
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Multimedia data, content and service structure and format consists of a number of information
containers which include several types of content. In addition, multimedia information may
include hyperlinks for flexible access to specified objects. These structures are described by
structure models.

An example of a structure model is the Dexter model, which consists of three layers, run-time
layer, storage layer and within-component layer. The model is shown in Figure 9. Each layer
is interfaced with presentation specifications and anchoring.

The within-component layer is the content and its structure. A component means an
abstraction of an entity, which is called a node in some hypertext networks. The component is
treated_as a generic container of contents Some content types could be character stream,

geometfric graphics, raster graphics, animation, etc.

The anjchoring is a link or URL to the within-component.
The stgrage layer specifies a structure of components and links associated with each other.
The présentation specifications define how to present components in the storage layer.

The ruptime layer is the presentation and user interface.

Runtime layer

Presentation specifications

Storage-layer

Anchoring

Within-component layer

IEC

Figure 9 — Dexter model

5.3 Data creation

A modgling of application data creation in 4.2.3.1 and 4.2.3.2 is discussed in detail.

A data| creation model describes the creation processes of multimedia/hypermedia
data interchange of each processing step is required and therefore standardization hag to be
perfor i

5.4 Equipment structure

The logical and physical structures of multimedia systems or equipment are described using
system models, as described in Figure 9 and Figure 10.

Multimedia systems and equipment contain functional blocks and interchange multimedia data
through a communication system or an ISM (interchangeable storage medium) distribution
system, as shown in Figure 13. They have interfaces which may be subjects for
standardisation.
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5.5

Multim
for our
Users

Inter-system User system
interface interface
v | Input L R Input |11
> device [ ™M device [T T
[ ! ! [
Other o ' Equipment 'y D User
[ 1 ] [
systems i1 | Output I: ! 1 [ Output PREER
7. 7| device " 0| device [T U7
\ v v "
v |/ |/ v
Intra-system Intra-system
interface interface

EC

Figure 10 — Systems and equipment model

Jser interface

sensing/recognition capabilities, and can possibly be treated with desirable ope
bf multimedia systems, therefore, expect sophisticated user_interfaces and expe

to be efasy to use.

User i
sensin

system
5.6

A mu
manag
e dug
e mo
LI-Telo

under environments for user and equipment.

Distribution and management

ement of data distribution, since the‘technology makes it possible to

licate the data as it is,
jify the data to create alterpatives,

ount actual use of proprietary data.

The dafta distribution model should clarify that

[ mu
e the

e intg

timedia data in‘every step of data creation can be interchanged,
data orpertion of the data should be uniquely identified, and

rchanged data should be an object for appropriate charging.

Those

requirements should be supported by secure technology which consists of

bdia systems can provide us with complicated information in<easily perceptiblg forms

ability.
ct them

nterfaces should be modeled by hierarchical subsystems which include a physical
) layer up to a logical semantic recognition layer/A user interface has its appropriate

timedia digitized environment has emphasized requirements for appropriate

e authentication,

e signature,

e €nc

ryption,

e forensic.

5.7 Open system interconnection with media

5.7.1

Specific layers

The general structure of the layered architecture of open system interconnection with media
provides architectural concepts, from which the model for information interchange by media
has been derived, making specific choices for the layers and their contents, as shown in

Figure

11.
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The model contains seven layers:

e application layer (layer 7);

e presentation layer (layer 6);

o file layer (layer 5);

e volume layer (layer 4);

e logical storage layer (layer 3);
e physical storage layer (layer 2);

e physical layer (layer 1).

These Jayers are illustrated in Figure 11.

Open system Open system
Peer formats
Application ) <« > 5
Presentation PR — < —p ——>
File —> < P> —
Volume _— <+ > >
Logical storage _—) < > >
Physical storage _) < > —
Physical —_— < > >

Physical movement of media

IEC

Figure 11 — Seven layer reference model and peer formats

The highest is tHg-application layer and consists of the application-entities that coopgrate in
the infprmation_interchange between open systems. The lower layers provide the sgrvices
through whieh the application-entities co-operate.

hy ctn
154 tc

Fay
\ >3

Layers 12t~ B toanthay \vn':itlh madi nrn\:irln a St

=Y n. ane
—tO—O;—toOgTtct — ot —pPTroviac—a Yy o 154 T Te

interchange services. The boundary between two layers identifies a stage in this
enhancement of services at which a service standard is defined, while the functioning of the
layers is governed by format standards.

o

NOTE In most of the existing standards for information interchange by media, services have been specified as
requirements for systems.

Not all open systems provide the initial source or final destination of information. When a
certain type of media is not distributed among all open systems directly, some open systems
act only as open systems for medium conversion, passing upper-layer data to other open
systems. The functions and formats which support the forwarding of data are then provided in
the lower-layers. This is illustrated in Figure 12.
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5.7.2

The ap
system
perforn

In par
inform4
use of

An apq
groups
functio

5.7.3

The pr
service

Open system Open system

Peer formats
Application B ——— < —> —
Presentation —_—> < > >
File — > < > I
Volume —_ < > >
Logical storage —P l—p| < ———>
Physical storage —_ <—> < >
Physical — >

Open system for
medium conversion

Physical movement of médija

IEC

Figure 12 — Information interchange-involving
open systems for medium conversion

Application layer

s and are not already performed by the lower layers. These include fu
ned by programs as well as functionsiperformed by human beings.

icular, application-entities maintain, as part of the pre-knowledge necess
tion interchange, (or have‘access to, via use of a directory facility) information
activity by the peer entities:with which they may need to cooperate.

lication-entity can.be structured internally into application-layer objects repre
hs, and the activé functions may vary during the lifetime of the application assoc

Presentation layer

bsentation layer performs the following functions to help accomplish the prese
S

plication layer contains all functions whieh’imply information interchange betweegn open

hctions

bry for
on the

senting

of functions. Use) of one grouping of functions may depend on use of somé¢ other

ation.

ntation

e representation of the abstract syntax chosen by the application-entities in the transfer

syn

tax including format and special purpose transformations (for example

compression);

o restoration of previous syntaxes on the occurrence of certain events;

e use of file services.

, data

Application-entities agree on the abstract syntaxes to be used for their information
interchange. It is necessary that these abstract syntaxes are represented in appropriate

transfe

r syntaxes for communication to take place.

Within a real open system, data defined in terms of an abstract syntax is represented within
the local system environment by a local concrete syntax. A transformation may be necessary
between the local concrete syntax and the transfer syntax. Thus, in information interchange
between real open systems there are three concrete syntax versions of the data: the concrete
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syntax used by the originating application-entity, the concrete syntax used by the receiving
application-entity, and the concrete syntax used between the presentation-entities (the
transfer syntax). It is clearly possible that any or all these syntaxes are identical. The local
concrete syntaxes are not visible within the open system environment.

The fact that there is or is no actual transformation of concrete syntax has no impact on the
presentation-format. There is not a single predetermined transfer syntax.

5.7.4 File layer

The file layer has the following functions:

e arep management in the logical volume space;

Thg file entity manages unallocated area in the logical volume space provided\by yolume
seryices.

e reaf and write of records in a file;

Thg file entity reads/writes records in a file. It controls user data (by“the informgtion of
RCW (record control word).

e professing for initialisation;
Theg file entity requests the volume layer to provide the logical volume space, whefe files
are|configured.

5.7.5 Logical storage layer

The logical storage layer has the following functions:

e |ogical to physical sector mapping;

This function maps the logical sector number to the physical sector location where the
dath contents are actually to be recorded. Contiguous logical sector numbers |[do not
nedessarily mean contiguous physicaltMocation, they may be mapped to separated physical
segtors because of sparing of a defective physical sector.

e physical sector identification/addressing;

Thigs function identifies the)physical sector by its sector ID which is provided |[by the
physical storage layer.

e defpct management/sector sparing;
Thegse functions¢nable the write/read data integrity services of this layer.
o cerfification of’the sectors;

Thig function” is utilised when the logical storage layer provides certified sectors|to the
volime(layer in the initial preparation.

5.7.6 '"—Physical-storagetayer

The physical storage layer has the following functions:

e data encoding / decoding for recording/reading;

This function encodes the user data to the modulated bits appropriate for each ISM when
recording, and decodes it back to the user data when reading. Physical recording/reading
is the function of the physical service data unit of physical layer.

e data synchronisation;

This function adds the data synchronisation marks to the user data when writing, and
utilises it for data synchronisation when reading.

5.7.7 Physical layer

The physical layer has the following functions:
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e mechanical identification of a volume;

The physical dimensions and the shape of the storage medium cartridge of a volume are
identified by this function.

e recording method identification of a medium,;

This function identifies the recording method for the medium such as:

mechanical (punched hole);
magnetic;

optical (reflectivity change);
magneto-optical; and

e TfJecC

The
ide

o wrife/read circuit management;

Thi
rea

o wrife/read head positioning control;

Thi
me

5.8 Application specific modeling

More d
using t

5.9

5.9.1
5.9.1.1
TC 10d

o Titl

e Scd

systems and-€quipment. These standards mainly include specification of the perfor

me
in g

TC 100 frameworks

phase change (amorphous/crystal).
prding/reading of physical service data unit;

physical service data units are recorded on or read from the medium_@ccording
ntified medium type and recording method.

ding.

5 function deals with storage head seeking to the Specified physical location
Jium.

etailed position and classification of multimedia technology should be considg
he corresponding application specific mGdeling.

TC 100 model
General
title and scope is _as follows.

b Audio, video/and multimedia equipment and systems
pe: To prepare international standards in the field of audio, video and mul

hods of-measurement for consumer and professional equipment and their app
ystems and their interoperability with other systems or equipment.

to the

5 function deals with the electrical signal of the storage head ¢ircuit for recording and

of the

red by

imedia
mance,
ication

NO

E ~Multimedia is the integration of any form of audio, video, graphics, data and telecommunicd

tion and

integration includes the production, storage, processing, transmission, display and reproduction of such
information.

TC 100 systems and equipment model from the viewpoint of data usage is described in
Figure 13. Data is provided or communicated to equipment and systems with media and
network, the equipment and systems are categorized into domains of application such as
home, car, mobile and others, for instance wearable, health and robotics.

The functionality of the TC 100 model is realized by physical method and cyber method. The
TC 100 cyber model functionality exists in such as computer, network and cloud. It means that
physical functionality is a realized cyber method.

Each functionality is a standardization

measurement method.

item for specification, format, assessment and
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The TC 100 model and user communication is described in Figure 14. The communication
with a human user implies social factors, the communication and factors are standardisation
items for specification, format, assessment and measurement method.

Data technologies

Equipment and systems

Sensor, Interface
actuator network
Ty transmission
Sensor, A
communication <
— Audio, .
Broadcasting visual and
Frontend sensible
Data St reproduicer
sogrce orage (gateway, Processor,
=) media -« receiver, amplifier
(data, terminal,
confent, Network player)
seryice) Storage,
Other path
I: Secu.rity, Input
rE er Power line, Power copyrlght, device
. privacy
solrce power media supply
Media, o
network o\ Home
technologies Mobile
Other domains
IEC
Figure 13 — TC 100 model
5.9.1.2 Equipment and*systems
Equipnpent and systems consist of the functional elements, the functionality is utilisation of the
data qf the datatsource, communication with the data source, and reproducTion or
presentation of-thfe data to user and communication with user. Figure 13 shows the equipment
and syptems.with their elements such as frontend, storage, processor, sensor, netwqrk and
others| These are basic elements under the scope of TC 100, and any other and new

functio

nallelements under the scope of TC 100 can be added. The basic elements are

o frontend: a data receptor functionality,

e processor, amplifier: a data processing and amplification functionality,

e audio, visual and sensible reproducer: a function of data presentation to user,

e storage, server: a data storage and deliver functionality,

e input device: control and data input functionality,

e sensor, actuator: sense and movement functionality to the equipment and systems, and
provides user interface elements,

e interface, network, transmission: connection and control functionality inside and outside of

the

equipment and systems,

e security, copyright, privacy: guarantee functionality of these,

e power supply: power functionality and possibly a path to the data source.
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