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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 part in the
work.

The prdqcedures used to develop this document and those intended for its further maintenande
are described in the ISO/IEC Directives, Part 1. In particular, the different approval (criteria
needed [for the different types of document should be noted. This document was drafted ip
accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives qr
www.ie¢.ch/members_experts/refdocs).

ISO and [[EC draw attention to the possibility that the implementation of this document may involve thie
use of (3) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability qf
any claiined patent rights in respect thereof. As of the date of publication of this’™document, ISO and IEC
had not|received notice of (a) patent(s) which may be required to implement-this document. However,
implemdgnters are cautioned that this may not represent the latest information, which may be obtained
from thg patent database available at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall
not be held responsible for identifying any or all such patent rights-

-

Any trade name used in this document is information given for the convenience of users and does nqt
constitute an endorsement.

[om

For an pxplanation of the voluntary nature of standatds, the meaning of ISO specific terms an
expressjons related to conformity assessment, as_well as information about ISO's adherence t
the World Trade Organization (WTO) principlesin the Technical Barriers to Trade (TBT) se

www.is¢.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

This dofument was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technolog]
Subcommittee SC 32, Data management and-interchange.

D O

-~

This thifd edition cancels and repldees the second edition (ISO/IEC 19763-1:2015), which has bee
technicqlly revised.

-

The maip changes are as follows:

=

— The|document has beerrevised to take account of the changes caused by the modularization an
technical revisionfi ISO/IEC 11179-3. The fourth edition of ISO/IEC 11179-3, published in 2023, i
now Informationtechnology — Metadata registries (MDR) — Part 3: Metamodel for registry commo
facilities;

~

— Annex B lias been removed.

Alist of hll:parts in the ISO/IEC 19763 series can be found on the ISO website

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html and
www.iec.ch/national-committees.
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Introduction

Due to the proliferation of internet-enabled communication aided by mobile devices, social network
systems and cloud computing, both the efficient and effective sharing of information and the handling

of business transactions across countries and cultures has become easier.

In the private sector, the handling of these business transactions using Electronic Data Interchange
(EDI) has been common for a long time. Companies hold large quantities of structured, semi-structured
and unstructured data - the “Big Data” explosion. It is in their interest to make effective use of this data

tp extract business intelligence and knowledge.

h the public sector, governments in many countries and territories are working on the-estab
f new schemes that enable interoperation and collaboration among different departmeénts or ¢

t the same time, many governments and agencies are attempting to make their\data available
itizens over the internet, the “Open Data” initiatives. These “Open Data” initiatives can be th
br similar innovations in the private sector. One of the issues for users is to access the variou
pen data easily and integrate them for analysis to create new value threugh added inform
nowledge.

= o =h o g o ==

hese trends have produced new needs for standards that enable efféctive information sharin
rivate and public sectors.

ne of the key enablers of this sharing of the information thiabis used by different communities
he interoperability of systems is a registry, or a network of inter-connected registries, that pro

— ct ]

br interoperability (MFI) provides the specifications for such registries.

pgistry (MDR) as defined in the ISO/IEC 11179;series. ISO/IEC 11179-3[2] specifies the common

br a registry. These common facilities allow:for items in the registry to be identified (assigned

lentifier), designated (or named), defined and classified along with the recording of informati
he provenance of the registered iteprs: ISO/IEC 11179-6[3] specifies the registration procedu
sed with a registry.

i I~ e T

—

his revised document provides a clear overview of the ISO/IEC 19763 series and illustrates th
architecture of the metamodel framework for interoperability.

wul

ach part of the ISO/IE€ 19763 series is described in more detail in Annex A.

ishment
gencies,

haterialising the semantic interoperability of data and surmounting border or language differences.

to their
e driver
s sets of
ation or

r in both

through
yides for

he discovery and sharing of meta-information, such as metadata or models. The metamodel framework

he metamodels specified in the ISO/IEC 19763 series each provides an extension for a metadata

facilities
h unique
bn about
'es to be

b overall
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INTERNATIONAL STANDARD ISO/IEC 19763-1:2023(E)

Information technology — Metamodel framework for
interoperability (MFI) —

Part 1:
Eramework

1 Scope

—

his document provides an overview of the whole ISO/IEC 19763 series. This overview incl
urpose, the underlying concepts, the overall architecture and the requirements,for the develoj
ther standards within the 19763 series.

o -

ollectively, the other parts of the ISO/IEC 19763 series provide a set<f normative metam
hable the registration of many different types of model. Each of these'metamodels is expres
s a UML class diagram and, more formally, in text. The metaniedels, along with the spec
h ISO/IEC 11179-3, define the information about the models that is to be registered. The
hemselves can be stored in a model repository or can just exist as paper documents.

o = D

—

he ISO/IEC 19763 series does not specify any physical stfucture of a registry where model infa
5 to be recorded.

—

2 Normative references

There are no normative references in this do¢ament.

3 Terms and definitions

v w]

or the purposes of this document; the following terms and definitions apply.
[P0 and IEC maintain terminplogy databases for use in standardization at the following addres

—+ ISO Online browsing-platform: available at https://www.iso.org/obp

1 IEC Electropedia: available at https://www.electropedia.org/

31

model
representation of some aspect of a domain of interest using a normative modelling language (|
rodel'¢onstructs (3.4)

ides the
bment of

odels to
ted both
ification
models

rmation

Ses:

3.3) and

aote’l to entry: Models can be used to expressaset ofinformation rpnlnirpmpnfc, processes, services r

les, goals

or some other aspect of a domain of interest

3.2
model element
element or component in a model (3.1)

Note 1 to entry: Examples of model elements are a representation of an entity type in an information model (3.17),
a representation of an event in a process model (3.21), a representation of a service operation in a service model

(3.23), or a representation of an actor in a role and goal model (3.26).

© ISO/IEC 2023 - All rights reserved
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3.3

modelling language

modelling facility

language or notation and associated rules that is used to model some aspect of a domain of interest

Note 1 to entry: UML is a typical example of a modelling language

3.4
model construct
unit of notation to represent a model (3.1)

Note 1 tp entry: This is a more generic term for model element (3.2). Sometimes the term is used to includ
metadatg, code and object patterns rather than the notations of a particular modelling language (3.3)-such 4
UML.

wn ©

3.5
metamgdel
model (4.1) that explains a set of related models by defining the language for expressing such models

Note 1 tgentry: In MFI, the metamodels are expressed using UML class diagrams and téxt

3.6
metadata
data that defines and describes other data

[SOURCE: ISO/IEC 11179-1:2023, 3.2.30]

3.7
metadaga item
instancd of a metadata object (3.8) in a metadata registry{3.9)

[SOURCE: ISO/IEC 11179-3:2023, 3.2.58, modified —notes have been removed.]

3.8
metadaga object
object type defined by a metamodel (3.5)

[SOURCE: ISO/IEC 11179-3:2023, 3.2:31,; modified — notes have been removed.]

3.9
metadaga registry
MDR
information system for negistering metadata (3.6).

Note 1 tgentry: The associated information store or database is known as a metadata register
[SOURCE: ISO/IEEA1179-3:2023, 3.2.55]

3.10
model registry
information system for registering models (3.1)

3.11
model repository
repository (3.13) where models (3.1) are stored

3.12
registry
information system for registration

Note 1 to entry: In ISO/IEC 19763, the registry is a model registry since the metadata items that are registered
are models. This model registry uses facilities provided by a metadata registry as specified in ISO/IEC 11179-3.

2 © ISO/IEC 2023 - All rights reserved
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[SOURCE: ISO/IEC 11179-1:2023, 3.2.34, modified — note to entry has been added.]

3.13
repository
place where, or receptacle in which, things are or can be stored

Note 1 to entry: In MF], a repository is recognized as an information system that stores actual instances that

conform to a particular metamodel or a particular set of metadata.

3.14

ifteroperabitity
pability to communicate, execute programs, or transfer data among various functional u
anner that requires the user to have little or no knowledge of the unique characteristics'of th

[FOURCE: ISO/IEC 2382:2015, 2121317]

15
ncept
nit of knowledge created by a unique combination of characteristics

ote 1 to entry: Concepts are not necessarily bound to particular natural'languages. They are,
influenced by the social or cultural background which often leads to different’categorizations.

Note 2 to entry: A concept is independent of its representation.
SOURCE: ISO/IEC 11179-3:2023, 3.2.7]

[

3.16
antology
sjpecification of concrete or abstract things, and thetelationships among them, in a prescribed
df knowledge

Note 1 to entry: The specification should be computer processable.
SOURCE: ISO/IEC 19763-3:2020, 3.1.141]

[
317

ipformation model

graphical and textual representation of entities and the relationships between them
\

I

ote 1 to entry: Can also be known as a data model, a conceptual data model, a logical data model,
elationship model, an.object class diagram or a database definition.

SOURCE: ISO/1EC29763-12:2015, 4.2.24]

ocument

[
3.18
d
ynit of data that is well-formed according to some agreed specification

=z

hits in a

se units

however,

domain

an entity

b, but are

ofey1'to entry: In the 19763 series, examples of a unit of data that is referred to as a document includ

- PRSI IS NZnAY - 1 ICAN1 -
NOTTESTITCTEU 0, ATVIL GOCUIITTCIILS dITa JSUIN TOCUIITTTITS.

[SOURCE: ISO/IEC 19763-16:2021, 3.1.1, modified — Note 1 has been modified to make it rel
this document.]

3.19

document model

document schema

formal specification of the structure of a document (3.18)

Note 1 to entry: The same model can be used for multiple documents

[SOURCE: ISO/IEC 19763-16:2021, 3.1.2, modified — ‘schema’ replaced by ‘model’.]

© ISO/IEC 2023 - All rights reserved
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3.20
process

collection of related, structured activities or tasks that achieve a particular goal

[SOURCE: ISO/IEC 19763-5:2015, 3.1.12, modified — note has been deleted]

3.21
process

model

representation of a process (3.20) using a specific modelling language (3.3) that represents processes

[SOURCETTSU/TET 19763-5:2015, 3.1.13, modified — process modelling language amended to reagd
“modelling language that represents processes”]
3.22
service
applicatjon which encapsulates one or more computing modules and can be accessed” through
specifiefl interface
[SOURCE: ISO/IEC 19763-7:2015, 3.1.17]
3.23
service ]I:'nodel
represemtation of a service (3.22) using a specific modelling language (3.3) that represents services
3.24
role
named gpecific behaviour of an entity participating in a particular context
[SOURCE: ISO/IEC 19763-8:2015, 3.1.7]
3.25
goal
intendedl outcome of user interaction with a process (3.20) or service (3.22)
[SOURCE: ISO/IEC 19763-8:2015, 3.1.1]
3.26
role and goal model
representation of a set of roles (3.:24) and goals (3.25) using a specific modelling language (3.3) th3t
represents roles and goals, the jinteractions between them and their interactions with specified
processds (3.20) or services (3.22)
4 Abbreviated térms
BPMN Bugsiness Process Model and Notation
IDEF1X Integration DEFinition for Information Modeling
LOD Linked Open Data
MDR Meta Data Registry
MFI Metamodel framework for interoperability (this series of standards (ISO/IEC 19763))
OMG Object Management Group
RGPS Role, Goal, Process and Service
ROR Registry of Registries
RS Registry Summary
SDO Standards Developing Organization
UML Unified Modeling Language
W3C World Wide Web Consortium
4 © ISO/IEC 2023 - All rights reserved
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|XML |eXtensib1e Markup Language

5 Conformance

This document specifies no conformance requirements. Other parts of the ISO/IEC 19763 series specify

their own conformance requirements as appropriate.

6__Purpose and objectives of metamodel framework for interoperability (M

4.1 Purpose of MFI

[he MFI provides a set of specifications that allow the registration of models to facilitate'interop
admong systems or persons. In this context interoperability is interpreted in its-broadest se
capability to communicate, execute programs, or transfer data among various\functional u

anner that requires the user to have little or no knowledge of the unique characteristics of tho
[he models that are registered can be ontologies, information models, do¢ument models (for §
{ML schemas), form designs, process models, service models, models.af.roles and goals or a
type of model specified within the ISO/IEC 19763 series.

odels are used widely within the information technology ‘community to represent
equirements and system specifications. These models can be expressed using a variety of n

FI)

erability
nse: the
nits in a
se units.
example,
hy other

system
otations

dr languages. An information model can be expressed in@ny one of a number of entity-relationship

otations (from the simplicity of the original entity-relatienship notation proposed by Dr Peter
through to the complexity of Express-Glll), as a UMLIS®lclass diagram, or even as a set of SQL
[ABLE statements. Similarly, process models can he‘expressed as BPMN models or as UML
diagrams.

[he sharing of these models is essential if ifiiteroperability is to be achieved. If two system

gxchange information then not only should‘the formats in which the information is repres

data in those systems be known but the(semantics underpinning that data and the processes

slystems are designed to support should also be unambiguously understood. If services are to b

Hetween interoperating systems,then the processes that these services execute, with their g

the roles of the people or organisations associated with these processes and services, also sl
nambiguously understood.

[he underlying purpose(of-MFI is to allow the sharing of these models. Each of the main par
IBO/IEC 19763 series provides a specification, in the form of a metamodel, for a model registr
ipformation about theymodels, and the things, processes, etc that they are describing, can be rej
(Ince models have-been registered it is possible for the mappings between models, or parts off
tp also be registered. In addition, because models are registered in a registry they can be disco

A metamaedel within the MFI is an information model that provides a conceptual view of the infg
that is to-bé recorded when a model is registered. Each of these metamodels is expressed both ¢
dass.diagram and, more formally, in text.

Chenl18]
CREATE
activity

s are to
bnted as
that the
e shared
pbals and
hould be

ts of the
y where
ristered.
models,
vered.

rmation
1s a UML

I U O O =4 d U0 a y Y Od1d—d U U v OV

enabling this discoverabiity of registries is also an important element of the MFL.
6.2 Strengthening interoperability and integration capability

6.2.1 Overview

able, and

High-level information sharing is necessary to achieve the required integration of data or services. This
relies upon the strengthening of the capabilities to discover models. This is underpinned by two types

of interoperability, as follows:

— system interoperability (see 6.2.2);

© ISO/IEC 2023 - All rights reserved
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— semantic interoperability (see 6.2.3).

This is illustrated in Figure 1.

High-level information sharing

1 T

~

\
%

6.2.2

System

the conj
standar
exchang

Many d¢
W3C, hd
existin {
these in

With th
or domd
register
supply d

For example, an electfonics manufacturing company will have their own product database to handle

the devd
databas
develop
specifie

System Semantic
interoperability interoperability

=

Model sharing through registration

Figure 1 — Two types of interoperability

System interoperability

interoperability in a heterogeneous network -system requires the standardisation af
munication protocols to enable the lower level physical connection. It also requires thie
lisation of both the message formats and the syntactic representation of the data to bl
ed. The syntactic representation of data is nermally held as metadata.

jon

jure and de facto Standards Developing Organizations (SDO), such as ISO, IEC, UN, OMG an
ve developed and enforced many industry-specific metadata or registry standards. Example
he e-business, healthcare, electronic parts, electronic documents and library areas, but most ¢
Hustry sector metadata or registry standards are incompatible with each other.

.

s proliferation of standards, it is not easy to share information across different industriegs
ins without any specific mapping or translation tools. This is made worse if the metadata is
ed in different registiies. For this reason, it is almost impossible to have a global and dynamic
hain that penetratésidifferent industries across many countries.

lopment, manufacture and sale of their products while the retailer will have their own iter
e which, will be used to manage their stock and their purchases. Each database will have bee

1 by. the industry consortium or some other SDO. In this situation, it is almost impossible t

achieve

n
n
ed indépendently, with each following the particular metadata standards, if any, that were
0
2

inferoperability between the manufacturer’s system and the retailer’s system. Figure

illustrates this problem.

© ISO/IEC 2023 - All rights reserved
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Manufacturing sector Retail sector

Registry standard for the
retail sector

Registry standard for the
manufacturing sector
Home electronic

products Home
electronics

category

Electronic
parts
category

D. 1
rrouuces

[tem_Number
1

Attributes for
retail

Product_Number
1

Attributes for
manufacturing

Metadata

Part master DB Item master DB
No interoperability

Figure 2 — Problems with cross-industries interoperation

To overcome this problem there should be a mapping between the database structures of
ystems. To achieve this mapping the informatioh{models, and perhaps the process models, nd
nderstood and compared. The mappings themselves then need to be registered.

[l %))

Ih software development, information medels are used to capture and document the infd
requirements that should then lead to the’specification of a database design. Each of these infq
models will be expressed using one ofthe many notations available, for example as a UML Class
dr as an IDEF1X model. Since many engineers are normally involved in any software deve
the sharing of models is common. Where this development involves collaborating engil
different countries and languages, this model sharing should be supported by a specific pla
infrastructure.

Ih a model registry, MF] provides a basis for this model-sharing infrastructure. Model sharin
made possible by régistering these models in a model registry. This will make it easier to dis
dppropriate model)See Figure 3 for an illustration of this concept.

the two
ed to be

rmation
rmation
Diagram
opment,
neers in
form or

g can be
Cover an
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6.2.3

Many te

while thle others each provide a set of technical terminologies in a specific domain, such as healthcare,

ISO/IEC

concept

they ard part of a concept system orwot. In ISO/IEC 19763-10[14], there is provision for the annotatio

of each
underst

As well 3s aiding the understanding of the meaning of information, these facilities are also helpful in thie
definitign of mapping rules\between models and model elements. Mapping between models is achievefd

using th

6.3 Registry.interoperability

Anotherlmajor purpose of MFl is to enable interoperability between registries. Many metadata registries
or moddgl ‘régistries are in existence, each designed to support industry-specific business domains ip

many di
such as

t
of concepts structured in one or more reldtéd domains according to the concept relations among its
r
n

Model registry Registration

authority

Referring

TL model registry
\ Model

information

Accessing model

Registration

'
Interoperation !

' Registrar
1
]
]
]
[l
'
1
]

&L 1

System
development Model
development

Model

Figure 3 — Basic concept of model sharing through a model registry

Semantic interoperability

'minology dictionaries are available, some on:the internet. Some of these are generic dictionarie

[72)

11179-32[4] enables the registrationiof concept systems, where each concept system is a se
5. In addition, ISO/IEC 11179-3'enables the registration of concepts irrespective of whethd

model or model element so~that data sharing and model sharing can be based on the semantic
hinding of the model or the thformation represented by the model or the model elements.

e [tem Mapping facilities specified in ISO/IEC 11179-3:2023, Clause 11.

ferent countries or territories. Most of these registries conform to industry-specific standards,
for e-business, healthcare, or library operations. However, those standards themselves are

incompatible with each other and they have been developed to meet the requirements specific to their
own domains. It means that a single company or user who belongs to a particular domain experiences

difficult

ies in accessing registries in other, different, domains.

To enable system interoperability, it is necessary to share information registered in different registries

across d
called a
also pro

ifferent domains. To achieve this MFI specifies, using a metamodel, a set of small XML artefacts,
Registry Summary (RS). These artefacts record the nature of the registry and its content and
vide technical information to enable accessing the registry. The intention is that an RS should

be attached to each registry.

© ISO/IEC 2023 - All rights reserved
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Figure 4 illustrates a typical example of the use of Registry Summaries. Each registry in a particular
domain can make their Registry Summary publicly available. Users in different domains, such as
Manufacturing or Retailing, can then build their own dedicated registry that is a collection of Registry
Summaries that are of interest to them. This special registry is called a Registry of Registries (ROR).

Registries in retail domain Registries in manufacturing domain
y RS
Company Products

catalogue
S~

| Rs

e——

Moot |
Me
gistry

Customer Retailer

} : Wholesaler } : Manufacturer

g h g : “Products
Supply ‘chain
Hey
ROR  Registry of Registries
RS Registry Summary
Figure 4 —Registry interoperability using RS and ROR
6.4 Model discovery:

here is a need for'the smart and efficient discovery and integration of information objects [that are
vailable over networks. This is made more urgent in the era of the internet, cloud computing and
nked open data’(LOD), where there is a requirement for more sophisticated knowledge and service
iscovery.

Q. — Q9

ervice (RGPS) facilities: the metamodel for process model registration, the metamodel foi service

odel registration, and the metamodel for role and goal model registration. The use of these parts
is brought together in ISO/IEC TR 19763-9l13] that explains the on demand model selection based on
RGPS, as illustrated in Figure 5.

3:“ provides for this discovery through those parts that contribute to the Role, Goal, Pro¢ess and
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Figure 5 — Discovering services and processes based on RGPS

del registration

hsic idea of an MFI metamodel

hodel is a model that is used to explain‘a’set of related models by defining the language that is
expressing such models. In MFI the metamodels specified in the different parts define the sgt
pts described in the models under consideration that are important for interoperability and,
e, need to be registered.

[

all the metamodels are_§pecified as UML Class Diagrams, which means that all of the MR
dels are described using.the UML metamodel.

, UML is not the-only set of notations used for domain modelling. Other languages, such ds
for informatiop-miodelling and BPMNIZI for business process modelling, are often used. All t
amodels, therefore, are not designed for a specific domain modelling language but are ab
hmodate géneric concepts covered by the type of model concerned (ontologies, informatiop

lustrated in Figure 6.

10
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1.2 Basic concept of model registration

Model
repository

Figure 6 — MFI metamodels and the UML metamodel

MFI provides a set of metamodels specifying’the structure of registries that can be used to
viarious types of models. The use of these MFI metamodels makes the model registration proces
They also enable consistency in the information to be registered about the models.

Higure 7 shows the basic concept of'the model registration. The MFI metamodels provide a 1
with a consistent view of model-information that needs to be registered.

Scope of MFI

del
stry

register
S easier.

egistrar
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Figure 7 — Basic concept of MFI registration

amodel in ISO/IEC 19763-10 is a core model that prevides common features that are used by
[her parts. The model constructs in the metamodels'in the other parts are all specialisations gf
pbnstructs defined in the core model. The metamodels for the other parts provide details of thie
Fion to be registered for the various types ofodels covered by the MFI.

[72)

s not specify any implementation requirements for a registry. Each metamodel only specifie

—

in its database; only the model inforimation is stored.
lel information stored in a registry provides information about:
modelling language used to/express the model;
model elements included in the model;
Felationships amiong these model elements.

umes thatithe actual models to be shared are stored outside of MFI. This storage can bje
ic in a model repository, or the models can be held as documents.

model t}re information that can be recorded includes:

Fegistry uses the registration facilities that are specified in ISO/IEC 11179-3. As such, for each

— details of the registration authority, including the registrar;

— the date of the registration;

— the registration status;

— the submitter and steward of the model;

— the context of the model;

— the elements within the model.

12
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8 MFI architecture

8.1 Overall structure of MFI
This clause specifies the architecture of MFI. All parts of MFI adopt this architecture.

The MFI series (ISO/IEC 19763 series) consists of a number of parts, each of which (other than this
document and any technical reports) specifies a metamodel. One part (ISO/IEC 19763-10) provides
common facilities for the other parts: a core model. All of the other metamodels provide for the

- dn £ do 1 d £ . |
:\[liglbLl dlivilul d pdartuictuldrl Lty pT Ul IITUUCI.

FI can be considered to provide a set of extension to a metadata registry (MDR). Figune\8/shows the
hasic overall structure of the MF]I, including its relationship to an MDR and to the UML.

UML2
(1SO/IEC 19505-2)
superstructure

A
specified using specified using

A

MDR metamodehfor
common fdeilities
(ISO/IEE,11179-3)

A

relies on

MEI core model
(ISO/IEC 19763-10)

A

specializations of

Other parts of MFI

MFI X
(ISO/IEC 19763-X)

Figure 8 — Overall structure of MFI and its relationships to MDR and UML

§.2° “"Common modelling framework for MFI

To maintain consistency among the parts of the MFI series, ISO/IEC 19763-10 provides common
modelling facilities. Figure 9 shows the concept of the core model. Central to the core model are three
metaclasses:

— DModelling_Language;
— Model;
— Model_Element.

The inclusion of the Modelling_Language metaclass allows models expressed in any modelling
language to be registered.
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