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Foreword

[SO (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 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
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Introduction

The ISO/IEC 11179 seriesl!! provides a specification for a registry in which information about metadata can
be recorded and maintained.

The metamodel to instantiate such a registry is expressed in text as a conceptual model. This conceptual
model is illustrated with a series of diagrams which use the class diagram notation from the Unified
Modeling Language (UML).[2I[3]

Implementers and users of the registries described in ISO/IEC 11179 require further guidance to turn the
conceptual models into concrete instantiations. This document provides a possible instantiation of the
44470 24l 1cn/Too [ 7aY 7o 22l6]

: 4 1.1 WA B oYa WA & nFali I | 144 24151 JICA/Ino 444 :
registrymretamoderspecifrea iSO/ EC 793150 EC 793 t=rana 159/ EC 11 759-32*=2ysing the

SQL datgbase language as specified in the ISO/IEC 9075 series.[Z]

This spefcimen instantiation is provided to increase the understanding of ISO/IEC 11179-3, ISO/IEC 11179-31
and ISOAIEC 11179-32, and hence, to promote its adoption.

This doqument is not intended to replace the UML version but rather serves as a complement, provigling SQL
statements that describe the ISO/IEC 11179 metamodel. It aims to facilitate the applieation of ISO/IEC 11179
in a datgbase or related environment.

© ISO/IEC 2025 - All rights reserved
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Information technology — Concepts and usage of metadata —

Part 21:
11179-3,-31, -32 Data model in SQL

1 Sco|pe

This doqument provides a possible instantiation of the registry metamodel specified in ISQ/IEC [11179-3,
ISO/IEC[11179-31, ISO/IEC 11179-32 using the SQL database language as specified in ISOAIEC 907542.

2 Normative references

There ane no normative references in this document.

3 Terms and definitions
No termp and definitions are listed in this document.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Pnline browsing platform: available at https://wWww.iso.org/obp

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

4 The relationship among ISO/IEC 11179-3,1SO/IEC 11179-31 and ISO/IEC 11179-32

4.1 Oyverview

The relationships among these part§ are mutually dependent, and they collectively form a complete metadata
registry[system. ISO/IEC 1117943 provides infrastructure support for the entire registry. ISO/IEC 11179-31
and ISO/fIEC 11179-32 extend the functionality of the metadata registry by registering data specifications
and confcept systems, further enriching the metadata information stored in the registry. Thepe parts
work together to enable the metadata registry to effectively support data management and the d]scovery,
understfnding, and utiliZation of data assets.

4.2 ISP/IEC-11179-3 — Metamodel for registry common facilities

ISO/IEC|1X}79-3
way, so thatthe

fies the core metamodel for

a Metadata

Registry

speci (MDR), but it does so in 4 generic

The registry metamodel is not a complete description of all the metadata an organization might wish to
record. Therefore, the model is designed to be extended if required. However, extensions are, by their nature,
not part of ISO/IEC 11179-3.

Some extensions to the ISO/IEC 11179-3 metamodel are specified in other parts of ISO/IEC 11179, such as:
— ISO/IEC 11179-31: Metamodel for data specification registration;

— ISO/IEC 11179-32: Metamodel for concept system registration;

— ISO/IEC 11179-33: Metamodel for data set registration;

© ISO/IEC 2025 - All rights reserved
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— ISO/IEC 11179-34: Metamodel for computable object registration;
— ISO/IEC 11179-35: Metamodel for model registration.

4.3 ISO/IEC 11179-30 — Basic attributes of metadata

ISO/IEC 11179-30[8] describes basic attributes for data elements and related metadata for use in contexts
where a full metadata registry is not appropriate, such as standards documents. It is limited to a set of basic
attributes for: data elements, data element concepts, value domains, conceptual domains and other related
classes.

44 IS

[SO/IEC|11179-31 provides a specification for an extension to a Metadata Registry (MDR), as\spdcified in
ISO/IEC[11179-3, in which metadata that describe data elements and associated concepts,/suchf as data
elementconcepts, conceptual domains and value domains can be registered.

The spgcification in ISO/IEC 11179-31, together with the relevant clauses ofythe specificption in
ISO/IEC[11179-3, provides the ability to record metadata about:

— datg elements, units of measure and derivation rules;

— datd element concepts and associated object classes and properties;
— congeptual domains and value meanings;

— valde domains, value domain subsets and permissible values.

[SO/IEC|11179-31 is applicable to the formulation of ddta representations, concepts, meanings and
relationships to be shared among people and machinesyindependent of the organization that produces the
data. It if not applicable to the physical representationef data as bits and bytes at the machine level

4.5 ISP/IEC 11179-32 — Metamodel for.eoncept system registration

ISO/IEC[11179-32 provides a specification for an extension to a Metadata Registry (MDR), as sp¢cified in
ISO/IEC[11179-3, in which metadata that describe concept systems can be registered.

The spdgcification in ISO/IEC 11179-32, together with the relevant clauses of the specificption in
ISO/IEC[11179-3, provides the ability to record the following metadata:

— congept systems and associated concepts;
— relations among condepts in a concept system;
— assdgrtions about.gencepts in a concept system.

The methmodel inISO/IEC 11179-32 is intended to support the full description of a concept system, including
ontologips.

5 Overview of the relationship between UML Class Diagrams and SQL

The Unified Modeling Language (UML) provides a family of graphical notations that can be used in the
analysis and design of software systems. The UML is under the control of the Object Management Group
(OMG) and, as such, it is (a) a relatively ‘open’ standard, and (b) firmly rooted in the object-oriented paradigm
for software engineering. The UML is now at Version 2 and is the subject of two international standards:
ISO/IEC 19505-1 and ISO/IEC 19505-2.

Within the UML, the Class Diagram notation is used to represent information (and, hence, data) requirements
for a particular ‘universe of discourse’, a business area or the scope of a proposed information system.

A UML Object is often defined as a:

© ISO/IEC 2025 - All rights reserved
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construct within a system for which a set of attributes and operations can be specified.

Whilst this is a reasonable definition within the context of object-oriented system development, a more
appropriate definition of an Object for the purposes of this document is a:

representation of something of interest within the universe of discourse about which information needs to be
recorded.

An Object Class in both contexts can then defined as a:
definition of a set of Objects that share the same attributes, associations, and operations.

NOTE Although UML Class diagrams allow the specification of operations on the classes, the ISO/IEC 11179 series
data models do not specify operations on their classes, so this document does not specify any operations either.

The Dathbase Language SQL is a, largely, declarative language used to manage structureddata held in a
databas¢ under the control of a Relational Database Management System (RDBMS). As such.it'Wwas ofriginally
based on Edgar F. Codd’s relational model of data published in 1970,[2] but its scope hds grown pver the
years. SQL is the subject of the ISO/IEC 9075 series. Most commercial SQL products,however, devipte from
the stanflards to some extent, some more than others.

6 Generating the SQL for the metamodel

6.1 Overview

The UML (and the Class Diagrams, in particular) and the SQL“database language exist in two peparate
progranjming paradigms and there is, therefore, no direct translation from one (the UML) to the other (SQL).
There affe, however, approaches that can be taken to achievésa translation. This document uses one|of those
approaches to generate a set of SQL statements to instantfiate the metadata registry metamodel, where the
SQL statlements enable easy reference back to the originial UML Class Diagram and text of the mefamodel.
This is afhieved by using names for the SQL objects that reflect the names of the UML artefacts and| also, by
embedd{ng comments referencing the metamodel within the SQL statements.

6.2 Gé¢neral principles for the translation of a UML Class diagram into SQL statements

It is godd practice to distinguish between SQL keywords and the names given to the SQL objgcts. One
conventjon is to use UPPER CASE for, the keywords and lower_case (using snake case) for the objectjnames.

Each UML class is represented iy an SQL table. To make correlation to the model easier, the name ¢f a table
that represents a class is the,same as that of the class.

Each composite datatype.is also represented by an SQL table. To make correlation to the model egsier, the
name of [the table is the'same as that of the datatype.

Each single-valuedattribute of a class or a composite datatype is represented by a column in the apgropriate
table. The name.of this column is the same as that of the attribute in the class or datatype. The dafjatype of
an attriute €olumn is intuitively selected to be similar to that of the datatype of the attribute.

If the datatypeofan-attribute of a classisanother class or acomposite datatype the col that represents
that attribute is additionally declared as a foreign key column referencing the relevant table that represents
the class or composite datatype.In this case, the column name is suffixed with “_id” to reflect the fact that it
contains a reference to the data, not the data itself.

Where an attribute is multivalued (that is, it has a multiplicity of [0..*] or [1..*] in the UML diagram) there are
two possible instantiations available. These are the following.

a) Use one of the collection types, MULTISET or ARRAY, available in SQL.

b) Create a new table, a characteristic table, to hold the multiple values, with each row in the table having a
foreign key referencing the kernel (prime) table and one of the values.

© ISO/IEC 2025 - All rights reserved
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In object-orientation, and, hence, UML, there is no equivalent of the SQL primary key, so each table that
represents a class or a composite datatype has an additional column that is used as a surrogate identifier.
This column then becomes the primary key for the table.

UNIQUE or CHECK constraints may be added to a table where required. The latter are used, for example,
to control the valid values for a column or to control which columns should, or should not, take values in
different circumstances.

Specialization hierarchies (superclasses and their subclasses) can be instantiated in one of two ways using
SQL structures.

1) It is possible to integrate all the classes (the superclass and its subclasses) into one table, named
afte Swirichri ' Wi olumns
repijesenting mandatory attributes being declared NOT NULL, and columns for each of the attrjbutes of
the subclasses. None of these subclass columns are declared as NOT NULL, irrespective ofwhether they

andatory or optional within their subclass. An additional column, often called ‘a‘discrjminator

n, with possible values representing each of the subclasses and a CHECK constraint are provided

to njanage which columns are populated for each subclass. Where a subclass is related to another class

via 4 one-to-many association, such that there is a foreign key in the table representing the other class, a

crogs-table constraint is needed to ensure that a row in the other table will enly exist if the valje of the

discriminator column represents the relevant subclass in the inheritancedelationship.

2) Another possibility is the creation of a separate table for the superclass and the creation of adlditional
tables for each of the subclasses. When the hierarchy is complete, disjoint and static (the normal gituation
in nost models), a fully mandatory ‘one-to-one’ relationship is provided between the table representing
the puperclass and each table representing the subclasses. To-achieve this, a subclass type cplumn is
added, which has a fixed value in each subclass type, but the value of which in the superclass|is set to
matfh the corresponding subclass. Although this columun does not form part of the primary key|of either
the puperclass or subclass tables, it is appended to the\primary key in the referential constrajnts that
enfgrce the subclassing. This ensures that for each fow in the superclass table there is a corre§ponding
row|in one of the subclass tables, and that there issno duplication of primary key values across the tables
repijesenting the subclasses.

There afe a number of different approaches ‘that can be used when translating UML Class Piagram
associatjons into SQL. Since each associatioir“in the metadata registry metamodel is named, the dpproach
used in this document is to create a tableMor each association, with the table named with the name of the
associatjon.

Some mpny-to-many associations.are annotated with association classes. These association clagses also
become fables.

Since the¢ ISO/IEC 11179 métamodel does not specify operations on the UML classes, this documentdoes not
specify how operations,can’be specified in SQL.

6.3 Specific approaches taken for the translation of the metadata registry metamodel

6.3.1 PDverview

3 el A | afao doroal o1 ilog & lois £l rS dal £af. 4
The follc LAY llls oUULCIAdUSLTS lJl UVvVIUC DFC\,IIIL UL ldIl dUDUUL UIIU LTI AdITSIAUIVUIT UT LIICU ITICTAITIIUUTT dI tTIdUl LS, 'V here the

information in 6.2 is either not applicable or insufficient.

6.3.2 Obligations

In the metamodel the obligations applicable to each attribute or association are described as one of
“Mandatory”, “Conditional” or “Optional”, with these obligations being enforced if, and only if, the
Registration Status of the associated metadata item is Recorded or higher, that is, if the Registration Status of
the associated item is one of “Recorded”, “Qualified”, “Standard” or “Preferred Standard”. The obligations are

not enforced if the Registration Status of the associated item is one of “Candidate”, “Incomplete”, “Retired”
and “Superseded”.

© ISO/IEC 2025 - All rights reserved
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Any registry instantiation has to be able to register items with a lower Registration Status than “Recorded”,
and the obligations cannot, therefore, be simply enforced.

The example SQL instantiation allows the attributes and associations to be optional so that items with a
Registration Status lower than “Recorded” can be accommodated. The obligations applicable to items with a
Registration Status of “Recorded” or higher will, therefore, need to be enforced in the registry application as
opposed to the register (the database) itself.

6.3.3 Translation of datatypes

The datatypes used in the metamodel can be considered to be ‘primitive’ or more complex.

The prirhitive datatypes are translated as described in Table 1.

Table 1 — Translation of the primitive datatypes

Metadata registry
metamg@del datatype

Examples or Comment

SQL Datatype

Boolean This simply translates as a column-of type BOOLEAN
Date This simply translates as-a column of type DATE|
Dlatetime This simply translates as a‘column of type TIMESTAMP
nteger This simply translates.as a column of type INTEGER
. XCL Common Logic, .
Notation OWL-DL XML This translates as a colunin of type CHARACTER VARYIN[G (2500)
This could be a bit string, This translate§ as a colum(rég(f)(t)})lpe CHARACTER VAR ING
Sign but, ata minimum, String If the SQL implementation supports the BINARY LARGE [OBJECT
must be supported. . .
type, this could be used instead.
String This translates as a column of type CHARACTER VARYING (255)
This translates as a column of type CHARACTER VAR ING
Text (2500).

If the SQL implementation supports the CHARACTER JARGE
OBJECT type, this could be used instead.

The morje complex datatypes are translated as described in Table 2.

Table 2->="Translation of the more complex datatypes

Metadata registry
metamg@del datatype

Examples or Comment

SQL Datatype

This is instantiated with three columns, one INTEGER column for
the lower bound, one INTEGER column for the fixed uppdr bound,

Natyral_Range 0,1,2,1.2,2..8,0..% 3..* and a CHARACTER column, defaulting to ‘many’, for th¢ many
upper bound. The columns are then managed with a CHECK
constraint.
This represents a value | This is instantiated using many different columns, one, ¢r more,
Value af ')hy afthe fypnc Licted foreoach nfthe quafypnc Licted andthen 2 CHECK rnncfraint im_

above

plemented to ensure that only one datatype is represented.

Phone_Number

A table is created (named cdt_phone_number) with columns as
specified in ISO/IEC 19773[10; the table has a surrogate primary
key of datatype INTEGER. Tables representing classes that have

attributes specified with this datatype have foreign keys that
reference cdt_phone_number.

Postal_Address

A table is created (named cdt_postal_address) with columns as
specified in ISO/IEC 19773[19]; the table has a surrogate primary
key of datatype INTEGER. Tables representing classes that have

attributes specified with this datatype have foreign keys that
reference cdt_postal_address.

© ISO/IEC 2025 - All rights reserved
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6.3.4 Translation of the basic classes

Each basic class in the metamodel is represented by a table, with the name prefixed by cls_. Each table

representing a basic class has a surrogate primary key of type INTEGER.

6.3.5 Translation of the remaining classes

Each of the remaining classes in the metamodel is represented by a table, with the name prefixed by cls_.

Each table representing a class has a surrogate primary key of type INTEGER.

6.3.6 Translation of specialization hierarchies

Each superclass and its subclasses are represented by separate tables. Those tables that represent sybclasses

inherit the surrogate primary key of the superclass, either as the primary key or as an additional

column,

with thgt inherited primary key also being declared as a foreign key. Keys and constraints,are pormally

included when the tables are created.

6.3.7 ranslation of the association classes

Each asdociation class in the metamodel is represented by a table, with the name prefixed by assc
table representing an association class has a surrogate primary key of typeANTEGER, a column, or
represeiting the attributes of the association class, and two additional columns: one each for the ro

s_. Each
columns
es of the

associat

tables rgpresenting the relevant classes.

6.3.8

on class, both of which have datatype INTEGER and are specified as foreign keys refererfcing the

Translation of the attributes of the classes

Where the metamodel datatype of the attribute is listed™in the first column of Table 1, the attfibute is

translat

in the thiird column of Table 1.

bd as a single column of the relevant table representing the parent class, with a datatype as gpecified

Where the metamodel datatype of the attribute'ds listed in the first column of Table 2, the attfibute is

instanti

Where t

ited as specified in the third column of Table 2.

he attribute is a multivalued attribute, there are three options available.

— Whgre the metamodel datatype 'is” specified in Table 1 and the values are unordered, a peparate
characteristic table, prefixed mya_, is created with a column for the multivalued attribute specified with

the
the
key.

credting the characteristic table.

QL datatype identified(inyTable 1. The second column in Table 1 is a foreign key column refprencing
Fable representing the class that specifies the attribute. Both columns are declared as the [primary
If the SQL implementation supports the MULTISET collection type, this can be used instead of

— Whgre the datatype is specified in Table 1 and the values are specified as being ordered, or |t makes
senge to order‘them, a separate characteristic table, prefixed mva_, is created with a colump for the

mul
isa
this
All

fivaluediattribute specified with the SQL datatype identified in Table 1. The second column ih Table 1
coluinn of datatype INTEGER named ‘priority’ to indicate the order of the value. The third cplumn in
table is a foreign key column referencing the table representing the class that specifies the attribute.
three columns are declared as the primary Key. If the SQL implementation supports the ARRAY

collection type, this could be used instead of creating the characteristic table.

— Where the datatype is specified in Table 2, a separate characteristic table, prefixed mva_, is created
with a column for the multivalued attribute specified with the datatype INTEGER and as a foreign key

refe
key
decl

Where t

rencing the table representing the complex datatype. The second column in this table is a foreign
column referencing the table representing the class that specifies the attribute. Both columns are
ared as the primary key.

he datatype of the attribute is specified as another class specified in the metamodel, the attribute

is instantiated as a column specified with the datatype INTEGER and as a foreign key referencing the table
representing the class that is specified as the datatype in the metamodel. Where feasible, this column is

© ISO/IEC 2025 - All rights reserved
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included in the CREATE TABLE statement. If this is not feasible, later ALTER TABLE statements are used to
add the column and the foreign key.

6.3.9 Translation of the associations

Each association is one of three basic types, as follows:

— A zero or one-to-many association: In this case, a column is included in the table representing the class
at the ‘many’ end of the association, with a referential constraint to the table representing the class at
the other end of the association. The referential constraint is named with the name of the association
prefixed by ass_.

— Am
of th
whi
rele

— A or
assd

onempness.

6.3.10

Because
of the aj
obligatic

No crosg

7 Exa

The conpplete set of SQL statements needed to.provide this example SQL instantiation is cont

Annexeq
The stat

a) CRH

e association prefixed by ass_, with two columns: one each for the roles of the associatio

yant classes. Both columns are declared as the primary key of the association tablé.

e-to-one association: In this case, a separate association table is created as-for the many-
ciation, but, in addition, each column is declared with a UNIQUE constraifityto enforce the

Cross-table constraints

sociated metadata item is Recorded or higher, very few of the constraints needed to en
ns are included in the example SQL.

-table constraints are specified in this document.
mple SQL for instantiation of the metamodel

(A, BandC.
ements are provided in the following order.

ATE TABLE statements to créate the tables to represent the two complex datatypes, thd

Nun

iber class and the Postal_Address class.

both of

hny-to-many assoclation: In this case, a separate association table 1s created, named with 'lIne name
U

th have datatype INTEGER and are specified as foreign keys referencing the tables representing the

to-many
p one-to-

obligations specified in the metamodel are only applicable if,.and only if, the Registrati(an Status

orce the

hined in

b Phone_

b) CREATE TABLE statements”to create the tables to represent the basic classes, with additional

chay

e) CRE

valued attributes where needed.

acteristic tables towxrepresent multi-valued attributes where needed.

ATE~TABLE statements to create the tables to represent the association classes. Theq
spécified following the class tables within each metamodel region grouping, and are spe

bles are
sourced.

e tables
cified in

a0e a Qrae A aln e N oroupn._Add QN Nara - anle a alted Q cprese

ATE TABLE statements to create the tables to represent the metamodel associations.

ht multi-

This set of SQL statements does not provide the most optimal instantiation of a database for a metadata

registry,

but it does provide an instantiation that can easily be traced back to the metamodel.
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Annex A
(informative)

Example SQL to instantiate the ISO/IEC 11179-3 metamodel

A.1 Predefined types metamodel

)k e */
/* create tables for predefined types */
/* e */
CREATE TABLE cdt phone number
(
/* $urrogate primary key */
phohe number id INTEGER PRIMARY KEY C
/* ¢tolumns to represent attributes */
int¢rnational numbering plan prefix CHARACTER VARYING (255) :
counhtry code CHARACTER VARYING (255) ,
city code CHARACTER VARYING(255) ,
locgl number CHARACTER VARYING (255) NOT NULL ,
exténsion CHARACTER VARYING (255)
) ;
CREATE TABLE cdt postal address
(
/* $urrogate primary key */
posfal address_id INTEGER PRIMARY KEY ,
/* ¢tolumns to represent attributes */
sub|building name CHARACTERNVARYING (255) ,
building name CHARACTER. VARYING (255) ,
thrpughfare CHARAGTER VARYING(255) ,
depg¢ndent locality CHAREBCTER VARYING (255) ,
posE town CHARACTER VARYING (255) ,
regjon CHARACTER VARYING (255) ,
posfcode CHARACTER VARYING(255) ,
couptry CHARACTER VARYING (255)
) 7
A.2 Basic classes metamodel
/2 2 */
/* create tables for bésic classes */
2 o — */
CREATE TABLE cls_individual
(
/* $urrogafe\primary key */
indjvidual\éd INTEGER PRIMARY KEY ,
/* tolufins to represent attributes */
name CHARACTER VARYING (255) NOT NULL ,
"title" CHARACTER VARYING (255) i
mail address id INTEGER

REFERENCES cdt postal address (postal address id)
/* the multi-valued attributes email address and phone number */
/* instantiated as the characteristic tables mva individual email addresses */
/* and mva_individual phone numbers */

);

CREATE TABLE mva individual email addresses

(
/* column to represent multi-valued attribute */

email address CHARACTER VARYING (255) ,
/* identification of the individual this email address belongs to */
owning individual id INTEGER

REFERENCES cls_individual (individual id) ,
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PRIMARY KEY (email address, owning individual id)
)i

CREATE TABLE mva individual phone numbers
(
/* column to represent multi-valued attribute */
phone number id INTEGER
REFERENCES cdt phone number (phone number id) ,
/* identification of the individual this phone number belongs to */
owning_ individual id INTEGER
REFERENCES cls individual (individual id) ,
PRIMARY KEY (phone number id, owning individual id)
) ;

CREATE FEBEE—TIsorgamtzation

(

/* $urrogate primary key */

orggnization id INTEGER PRIMARY KEY ,
/* ¢tolumns to represent attributes */
mai] address id INTEGER

REFERENCES cdt postal address (postal address id) p
web| address CHARACTER VARYING (255)

/* fhe multi-valued attributes name, email address and phone number (@pe */
/* Instantiated as the characteristic tables mva organization namesj ™/
/* hva organization email addresses and mva organization phone nlmbers */

);

CREATE TABLE mva organization names

(
/* ¢tolumn to represent multi-valued attribute */

name CHARACTER VARYING\2500) ’
/* }dentification of the organization this name belghgs to */
ownjng organization id INTEGER

REFERENCES cls organization (organization id) ,
PRIVARY KEY (name, owning organization id)
);

CREATE TABLE mva organization email addresseg

(

/* ¢olumn to represent multi-valued at®ribute */

ema)ll address CHARACTER VARYING (255) ,
/* ldentification of the organizas¥én this email address belongs to */
ownjng organization id INTEGER

REFERENCES cls organization%(erganization id) ,
PRIMARY KEY (email address, “owning organization_id)
)i

CREATE TABLE mva organization phone numbers
(
/* ¢tolumn to reprefSent multi-valued attribute */
phohe number id INTEGER
REFERENCES cdf, phone number (phone number id) ,
/* Jdentification of the organization this phone number belongs to */
ownjlng orgginwation id INTEGER
REFERENCES” cls organization (organization id) ,
PRIVARY KEY (phone number id, owning organization id)
)

CREATE TABLE cls role
(

/* surrogate primary key */

roleiid INTEGER PRIMARY KEY ,
/* columns to represent attributes */

role name CHARACTER VARYING (255) ,
mail address id INTEGER

REFERENCES cdt postal address (postal address id)
/* the multi-valued attributes email address and phone number are */
/* instantiated as the characteristic tables mva role email addresses */
/* and mva_role phone numbers */

);

CREATE TABLE mva role email addresses
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/* column to represent multi-valued attribute */

email address CHARACTER VARYING (255) ,
/* identification of the role this email address belongs to */
owning role id INTEGER

REFERENCES cls role (role id) ,
PRIMARY KEY (email address, owning role id)
);

CREATE TABLE mva role phone numbers
(

/* column to represent multi-valued attribute */

phone number id INTEGER

REFERENCES cdt phone number (phone number id) ’
/* k:lclll,iLi\,dl,iUll OL l,llc LUlC L_‘lli phuuc uuuleL bcluugb |je)
ownjng role id INTEGER

REFERENCES cls role (role id) ,
PRIMARY KEY (phone number id, owning role id)
)i

CREATE TABLE cls contact
(

/* furrogate primary key */

confact id INTEGER PRIMARY KEY ,
/* ¢olumns to represent attributes */
orggnization id INTEGER NOT NULL

REFERENCES cls organization (organization id) ,
indjvidual id INTEGER

REFERENCES cls individual (individual id) ,
rol¢ id INTEGER

REFERENCES cls role (role id) ,
/* ¢onstraint to check that individual id and role id attributes */
CONPTRAINT contact constraint

CHECK
( ( individual id IS NOT NULL ) OR ( role/id/IS NOT NULL ) )
)

CREATE TABLE cls document type
(

/* $urrogate primary key */

dOCJment_type_id INTEGER PRIMARY KEY ,
/* tolumns to represent attributes'¥/

ideptifier CHARACTER VARYING (255) ’
des¢ription CHARACTER VARYING (2500) ,
scheme reference CHARACTER VARYING (2500) ,

/* ¢tonstraint to check idemntified and described attributes */
CONPTRAINT document type| gonstraintl

CHECK
( ( identifier ES\NOT NULL ) OR ( description IS NOT NULL ) ) ,
/* ¢onstraint to chegk identifier and scheme reference attributes */
CONPTRAINT documénf type constraint2

CHECK
( ( ( identifier IS NOT NULL ) AND ( scheme reference IS NOT NULL ) )
OR ( (Ndentifier IS NULL ) AND ( scheme reference IS NULL ) ) )
)

CREATE TABRE cls language identification
(

/* surrogate primary key */

language identification id INTEGER PRIMARY KEY ,
/* columns to represent attributes */

language identifier CHARACTER VARYING (255) NOT NULL ,
script identifier CHARACTER VARYING (255) ,
geopolitical territory identifier CHARACTER VARYING (255) ,
private use qualifier CHARACTER VARYING (255)

/* the multi-valued attributes variant identifiers and extension identifiers */
/* are instantiated as the characteristic tables */

/* mva_ language identification variant identifiers and */

/* mva_language identification extension identifiers */

);

CREATE TABLE mva language identification variant identifiers
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/* column to represent multi-valued attribute */

variant identifier CHARACTER VARYING (255) ,
/* column to represent the priority of this multi-valued attribute */
priority INTEGER ,

/* identification of the language identification this */
/* variant identifier belongs to */
owning language identification id INTEGER
REFERENCES cls language identification (language identification id) ,
PRIMARY KEY (variant identifier, priority, owning language identification id)

CREATE TABLE mva language identification extension identifiers

(

)

/* rorummtoTEpTreSert MU TV Ued Sttt T T oute

extansion_identifier CHARACTER VARYING (255) ,
/* ¢olumn to represent the priority of this multi-valued attribute */
priprity INTEGER ,

/* ldentification of the language identification this */

/* ¢xtension identifier belongs to */

owning language identification id INTEGER

REFERENCES cls language identification (language identification id)g,

PRIVARY KEY (extension identifier, priority, owning language identification id)

CREATE TABLE cls reference document

(

/* $urrogate primary key */

ref¢rence document id INTEGER PRIMARY KEY '
/* tolumns to represent attributes */
ideptifier CHARACTER VARYING\255) NOT NULL ’
typ¢ description id INTEGER

REFERENCES cls document type (document type id) '
notftion CHARACTER VARYING (2500) ’
"tifle" CHARACTER(VARYING (2500) ’
uri CHARACTER VARYING (255)

/* the multi-valued attributes language and\provider are instantiated as the

charact¢ristic tables */

)

/* mva reference document language andi~fva reference document organization */

CREATE TABLE mva reference document larguage

(

)

/* ¢olumn to represent multi-valued attribute */

language id INTEGER

REFERENCES cls languagesigéntification (language identification id) ,

/* }dentification of the| gls reference document this language belongs to */
ownjng reference document id INTEGER

REFERENCES cls refiekence document (reference document id) '
PRIMARY KEY (languéagg’ id, owning reference document id)

CREATE TABLE mvasrx&ference document organization

(

)

/* ¢olumpn o’ represent multi-valued attribute */

proyidefr ,id INTEGER

REFERENCES cls organization (organization id) ,

/* Ldentification of the cls reference document this provider belongs to *

owning reference document id INTEGER
REFERENCES cls reference document (reference document id) ,
PRIMARY KEY (provider id, owning reference document id)

CREATE TABLE cls registration authority identifier

(

/* surrogate primary key */
registration authority identifier id

INTEGER PRIMARY KEY ,
/* columns to represent attributes */

international code designator CHARACTER VARYING(255) NOT NULL ,
organization identifier CHARACTER VARYING(255) NOT NULL ,
organization_part_identifier CHARACTER VARYING (255) ,
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OPI source CHARACTER VARYING (255)
/* constraint to check that IF the organization part identifier */
/* is present, then the organization part identifier source */
/* shall be present */
CONSTRAINT organization part identifier source presence

CHECK

( ( ( organization part identifier IS NOT NULL )
AND ( organization_part_identifier_source IS NOT NULL ) ) OR
( ( organization part identifier IS NULL ) ) )
)i

CREATE TABLE cls datetime period
(
/* surrogate primary key */

datetime—pertod—To TNTECER—PRITMARTKEY 7
/* golumns to represent attributes */
start datetime TIMESTAMP ’
end|datetime TIMESTAMP ,
CONPTRAINT datetime period constraint

CHECK ( ( start datetime IS NOT NULL OR end datetime IS NOT NULL) )

);

A.3 Core metamodel

/22 O * /
/* create tables for core */
/* e AN A */

CREATE [ABLE cls item
(

/* $urrogate primary key */

itep id INTEGER PRIMARY(KEY
/* &add column used to enforce disjointness of itém subtypes */
itep type id INTEGER NOT,_ NULL

/* The following UNIQUE constraint may or may\not be needed. */
/* logically it is redundant because item i8\is unique */
/* as the primary key, but the DBMS may ré&juire it. */
UNIQUE (item id,item type id)
/* Check that item type id has a valid¥{yvalue. */
/* The upper bound depends on the number of subclass types */
/* flefined and will need to be updated as new subclasses are added.
CHECK ( item type id > 0 AND item\type id < 35 )
)

CREATE TABLE cls concept

/* ¢ls concept is a subckdss of cls item */
/* Inherited surrogate primary key */
itep id INTEGER PRIMARY KEY
itep type id INTEGER DEFAULT 1 NOT NULL /* 1
cls_congept */ ,
CONPTRAINT clsyfoncept is a subclass of cls item
FPREIGN KEY~( item id, item type id )
REFERENCES) cls item (item id, item type id)
/* @add c8Fumn used to enforce disjointness of concept subtypes */

4
identifies subc|

lass

congept\ Uype id INTEGER NOT NULL ,
/* Th&{ following UNIQUE constraint may or may not be needed. */
/* JU\:]LL,G{ll iL L LCdullddllL }JCL,(JUDC iLCLLl_id ib uuik.iuc

/* as the primary key, but the DBMS may require it. */
UNIQUE (item id, concept type id)
/* Check that concept type id has a valid value. */
/* The upper bound depends on the number of subclass types */
/* defined and will need to be updated as new subclasses are added.
CHECK ( concept type id > 0 AND concept type id < 9 )
/* column to represent attribute */
source uri CHARACTER VARYING (255)
)

CREATE TABLE cls context
(

/* cls_context is a subclass of cls_item */
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/* inherited surrogate primary key */
item id INTEGER PRIMARY KEY p
item type id INTEGER DEFAULT 2 NOT NULL /* 2 identifies subclass
cls context */ ,
CONSTRAINT cls context is a subclass of cls item
FOREIGN KEY (item id, item type id)
REFERENCES cls item (item id, item type id)

)

CREATE TABLE cls slot

(

/* surrogate primary key */
Slot_id INTEGER PRIMARY KEY ,
/* columns to represent attributes */

nameg CIIARACTERN RITING( 55; NOUTI NOLLD 7
typé CHARACTER VARYING (255) ,
/* the multi-valued attribute value is instantiated */
/* @&s the characteristic table mva slot values */
/* ¢olumn to represent association */
item_id INTEGER NOT NULL ,
CONPTRAINT ass_ item slot

FOREIGN KEY (item id)

REFERENCES cls item (item id) 7
CONBPTRAINT slot name unique within item

UNIQUE (item id, name)

) i
CREATE TABLE mva slot values
(

/* ¢tolumn to represent multi-valued attribute */
"value" CHARACTER VARYING\255) '
/* ¢olumn to represent the priority of this multi-valued attribute */
priprity INTEGER ,
/* ldentification of the slot this value belongs\to */
own}ng slot id INTEGER

REFERENCES cls slot (slot id) ,
PRIMARY KEY ("value", priority, owning slet\id)

);

A.4 Identification metamodel

/* —
/* crea
/* —_————
CREATE
(
/*
ide
)
CREATE
(
/*
/*
itet
itet

_________________________________________________________________ */
fe tables for identificatioh */
_________________________________________________________________ */

[ABLE cls identified Atem

urrogate primary key */

htified item id INTEGER PRIMARY KEY

[ABLE cls _nalespace

tls naméspace is a subclass of cls item */

| nher$teéd surrogate primary key */

- id INTEGER PRIMARY KEY ,

\Eype id INTEGER DEFAULT 3 NOT NULL /* 3 identifies subc

lass

cls namespace - 7
CONSTRAINT namespace is a subclass of item
FOREIGN KEY (item id,item type id)
REFERENCES cls item (item id, item type id) ’
/* columns to represent native attributes */

naming authority id INTEGER

REFERENCES cls organization (organization id) ,
one name per item indicator BOOLEAN NOT NULL ,
one item per name indicator BOOLEAN NOT NULL ,

mandatory naming convention indicator

BOOLEAN NOT NULL ,

shorthandiprefix CHARACTER VARYING (255) ,
scheme reference CHARACTER VARYING (2500)
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);

CREATE TABLE cls scoped identifier
(

/* surrogate primary key */

scoped identifier id INTEGER PRIMARY KEY

/* columns to represent attributes */

identifier CHARACTER VARYING (255) NOT NULL
version CHARACTER VARYING (255) NOT NULL
short expansion CHARACTER VARYING(255)

/* association with identified item */

identified item id INTEGER

CONSTRAINT ass_identification
FOREIGN KEY (identified item id)

’

’

RJELI\LLVK/EIO \,l 7idcllLLLicd7i LI \LL;[CLIL_J;LJ;CL;liJ; L_clLliiL;l) 2
/* @ssociation with identifier scope */
namgspace item id INTEGER NOT NULL ,

CONPTRAINT ass_identifier scope
FOREIGN KEY (namespace item id)
REFERENCES cls namespace (item id)
)7

A.5 Designation and Definition metamodel

/* e

/* create tables for designation and definition

/* e A N4

CREATE TABLE cls designation
(

/* $urrogate primary key */

desjgnation id INTEGER PRIMARY(KEY
/* ¢tolumns to represent attributes */
sigp CHARACTER WARYING (2500) NOT NULL
language id INTEGER

REFERENCES cls language identification (lahguage identification id)
soufyce id INTEGER

REFERENCES cls reference document (ref@rence document id)
/* reference to item being designatedyX/
desjgnated item id INTEGER NOT NULL

CONPTRAINT ass item designation

FPREIGN KEY (designated item id)

REFERENCES cls item (item id)

) i

CREATE TABLE cls definition

(
/* purrogate primary key */

deflnition id INTEGER PRIMARY KEY
/* golumn to represent attribute */
text CHARACTER VARYING (2500) NOT NULL
language id INTEGER

REFERENCES\£1s language identification(language identification id)
soufce id INTEGER

REFERENCES cls reference document (reference document id)
/* refierxgdnce to item being defined */
defin&d/ item id INTEGER NOT NULL

’

’

CON ITINATIND ao _i LCLL[_dCLilli Liull
FOREIGN KEY (defined item id)
REFERENCES cls item(item id)

);

CREATE TABLE cls designation definition pairing
(
/* columns to represent associations */
definition heading id INTEGER NOT NULL
CONSTRAINT ass_paired designation
FOREIGN KEY (definition heading id)
REFERENCES cls designation (designation id)
specific definition id INTEGER NOT NULL
CONSTRAINT ass_paired definition
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CREATE TABLE cls naming convention
(
/* ¢ls naming convention is a subclass of cls_item */
/* Inherited surrogate primary key */
itep id INTEGER PRIMARY KEY ,
itep type id INTEGER DEFAULT 4 NOT NULL /* 4 ideAtifies cls |
conventjon */ ,
CONBPTRAINT cls naming convention is a subclass of cls item
FOREIGN KEY (item id, item type id)
REFERENCES cls item (item id, item type id) ,
/* tolumns to represent attributes */
scope rule CHARACTER VARYING(2500) NOT{ NULL ,
authority rule CHARACTER VARYING (250Q¥ ,
semgntic rule CHARACTER VARYING (2500) ,
synfactic rule CHARACTER VARYING (2500) ,
lexjcal rule CHARACTER VARYING\2500)
) ;
CREATE TABLE asscls definition context
(
/* $urrogate primary key */
deflnition context id INTEGER\PRIMARY KEY ,
/* tolumn to represent attribute */
acceptability CHARACTER VARYING (255) ,
/* ¢olumns and foreign keys of the asswotiation class */
definition id INTEGER NOT NULL
REFERENCES cls definition (defindfdon id) ,
confext id INTEGER NOT NULL
REFERENCES cls context (itemid) ,
CONPTRAINT definition_contegf-acceptability enumeration
CHECK ( acceptability IN
( 'preferred', 'admiltted', 'deprecated', 'superseded',K 'obsolete' )
) ;
CREATE TABLE asscls_debignhation context
(
/* $urrogate primary key */
desjgnation gcpntext id INTEGER PRIMARY KEY ,
/* tolumn FoO\wrepresent attribute */
acce¢ptabildty CHARACTER VARYING (255) ,
/* ¢olufins and foreign keys of the association class */
desjgtation id INTEGER NOT NULL
REFERENCES cls designation(designation id) L
context id INTEGER NOT NULL
REFERENCES cls context (item id) ,
CONSTRAINT designation context acceptability enumeration
CHECK ( acceptability IN
( 'preferred', 'admitted', 'deprecated',6 'superseded',6 'obsolete' ) )

A.

/*
/*

ISO/IEC TR 19583-21:2025(en)

FOREIGN KEY (specific definition id)

REFERENCES cls definition (definition id) ,
context id INTEGER NOT NULL ,
CONSTRAINT ass_context for pairing

FOREIGN KEY (context id)

REFERENCES cls context (item id) ’
PRIMARY KEY (definition heading id, specific definition id, context id),
/* column to represent attribute */
acceptability CHARACTER VARYING (255) ,
CONSTRAINT designation definition pairing acceptability enumeration

CHECK ( acceptability IN

( 'preferred', 'admitted', 'deprecated',
'superseded', 'obsolete' ) )

);

maming

)

6 Registration metamodel

create tables for registration
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CREATE TABLE cls constraint set
(
/* cls_constraint set is a subclass of cls item */
/* Inherited surrogate primary key */
item id INTEGER PRIMARY KEY p
item type id INTEGER DEFAULT 5 NOT NULL /* 5 identifies cls_
constraint set */ ,
CONSTRAINT cls constraint set is a subclass of cls item
FOREIGN KEY (item id, item type id)
REFERENCES cls item (item id, item type id) '
constraint set type id INTEGER ,
/* The following UNIQUE constraint may or may not be needed. */
/* Logically it is redundant because item id is unique */
/* as the primary key, but the DBMS may require it. */

UNI@TE \il,bllliik:l, bUllDl,LclillL.ibcL_iL_ypciJlb‘l[ 7
/* Check that constraint set type id has a valid value. */
/* The upper bound depends on the number of subclass types */

/* defiped and will need to be updated as new subclasses are added. */
CHEfK (constraint set type id > 0 AND constraint set type id <14) ,
/* golumns to represent attributes */
itep shall be designated indicator BOOLEAN NOT NULL p
itep shall be defined indicator BOOLEAN NOT NULL F
itep shall be classified indicator BOOLEAN NOT NULL

) ;

CREATE TABLE cls registered item
(
/* ¢ls registered item is a subclass of cls identified item/%7
/* Inherited surrogate primary key */
idenptified item id INTEGER PRIMARY KEX p
reg}stered item type id INTEGER NOT NULL ,
UNIQUE (identified item id, registered item type id.J) ,
CHECK (registered item type id IN (1,2)) ,
CONBTRAINT cls registered item is a subclass of~¢ls identified item
FPREIGN KEY (identified item id)
REFERENCES cls identified item(identifiedyitem id) ,
/* ¢olumns to represent associations */
conftraint set id INTEGER ,
CONPTRAINT ass_registered item constraimf set
FOREIGN KEY (constraint set id)
REFERENCES cls constraint set (itemiid)

)

CREATE TABLE cls registration state

(
/* purrogate primary key ¥«

reglstration state id INTEGER PRIMARY KEY ’
/* golumns to represent attributes */

regLstration_status CHARACTER VARYING (255) NOT NULL ,
effective date TIMESTAMP NOT NULL ,
unt}l date TIMESTAMP ,
admjnistrative ‘hote CHARACTER VARYING (2500) ,
unr¢solved isste CHARACTER VARYING (2500) ,
administragiyve status CHARACTER VARYING(255) ,
/* this ref¥exive association to registration is one-to-one */
preyious ,state id INTEGER UNIQUE

REFERENCES cls registration state (registration state id) ,
CONBTRAINT registration status enumeration

CHECK ( registration state IN
( '"Incomplete', 'Candidate', 'Recorded', 'Qualified',
'Standard', 'Preferred Standard', 'Superseded’,
'Retired', 'Historical', 'Application' ) )
)

CREATE TABLE cls stewardship record
(

/* surrogate primary key */

stewardship record id INTEGER PRIMARY KEY ,
/* columns to represent attributes */
organization id INTEGER NOT NULL

REFERENCES cls organization (organization id) ,
contact id INTEGER NOT NULL
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REFERENCES cls contact (contact_id)

);

CREATE TABLE cls registration authority

(

/* cls_registration authority is a subclass of cls organization */
/* inherited surrogate primary key */
organization id INTEGER PRIMARY KEY '
CONSTRAINT cls registration authority is a subclass of cls organization
FOREIGN KEY (organization id)
REFERENCES cls organization (organization id) ,
/* columns to represent attributes */
registration authority identifier id

R
/*
/*
languag
);

CREATE
(

/*

/*
ide
reg
adminis
CON
F
R

/*
cre
las
cha
exp
ori
reg
R

/*
reg
CON
F
R
ste
CON
F
R

)

CREATE
(

/*
/*
ide
reg

attache
/*
CON

INTEGER UNIQUE NOT NULL

PO DROINCLEO k,l 7LC\JL L_Ldl,iulliduL_llULLLYﬁLdCLlLiLiCL \chibdeLiUllidubllULiLyiidclll,ij;i
fhe multi-valued attributes documentation language identifier */

nstantiated as the characteristic tables mva registration_authority documeptati
p identifier */

[ABLE cls administered item

Lls administered item is a subclass of cls registered item */

nherited surrogate primary key */

htified item id INTEGER PRIMARY KEY ’

| stered item type id INTEGER DEFAULT 1 NOT NULL%* 1 identifies cls |
tered item */ ,

TRAINT cls administered item is a subclass of cls regisfFered item

REIGN KEY (identified item id, registered item type A4d)

FFERENCES cls registered item(identified item id, registered item type id),
folumns to represent attributes */

htion datetime TIMESTAMP NOT NULL ,
L change datetime TIMESTAMP ,
hge description CHARACTER VARYING (2500) ,
lanatory comment CHARACTER/ZVARYING (2500) ,
in CHARACTBR VARYING (2500) ,
| stration state id INTEGER

FFERENCES cls registration state(registkration state id) ’
folumns to represent associations *

| stration authority id INTEGER NOT NULL ,
BTRAINT ass_registration

REIGN KEY (registration authoritfy id)

FFERENCES cls registration authority (organization id) ,
vardship record id INTEGER NOT NULL ,
BTRAINT ass_stewardship

REIGN KEY (stewardshiparecord id)

FFERENCES cls stewardship record (stewardship record id)

[ABLE cls attached item

Lls attachedidtem is a subclass of cls registered item */

| nherited/surrogate primary key */

htified/MNem id INTEGER PRIMARY KEY ,

| steredyitem type id INTEGER DEFAULT 2 NOT NULL /* 2 identifies cls |
itEmhr/ o,

Fofeldn key to instantiate subclass */

er id)

PTRAINT cls attached item is a subclass of cls registered item

FOREIGN KEY (identified item id, registered item type id)

REFERENCES cls registered item (identified item id, registered item type id),
/* column to represent association */
administered item id INTEGER NOT NULL ,
CONSTRAINT ass_ attachment

FOREIGN KEY (administered item id)

REFERENCES cls administered item (identified item id)

)

CREATE TABLE mva registration authority documentation language identifier

(

/* column to represent multi-valued attribute */
documentation language identifier id INTEGER NOT NULL
REFERENCES cls language identification(language identification id) ,
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/* identification of the cls_ registration authority this documentation language identifier
belongs to */
owning organization id INTEGER NOT NULL
REFERENCES cls registration authority(organization id)
PRIMARY KEY (documentation language identifier id,owning organization 1d)

);

CREATE TABLE cls registrar
(
/* cls_registrar is a subclass of cls contact */
/* inherited surrogate primary key */
Contact_id INTEGER PRIMARY KEY ,
CONSTRAINT cls registrar is a subclass of cls contact
FOREIGN KEY (contact id)
REFERENCES—T
/* golumn to
idenptifier
/* ¢tolumn to represent association */
reg}stration authority id INTEGER NOT NULL ,
CONPTRAINT ass registration authority registrar
FOREIGN KEY (registration authority id)
REFERENCES cls registration authority (organization id)

7\,U11Ldbl, \bUllLdbLiLd} ’
represent native attribute */

CHARACTER VARYING (255) p

)

CREATE
(
/* fpurrogate primary key */
subnission record id INTEGER PRIMARY KEY ,
/* ¢olumns to represent attributes */
orggnization id INTEGER NOT NULL
REFERENCES cls organization (organization id) ,
confact id INTEGER NOT NULL
REFERENCES cls contact (contact_id)

[ABLE cls submission record

) 7

CREATE
(

[ABLE cls registry specification

urrogate primary key */

reg)stry specification id INTEGER PRIMARY KEY ,

/* ¢olumns to represent native attrihutes */

name CHARACTER VARYING(2500) NOT NULL ,
"comment" CHARACTER VARYING (2500) ,
web| address CHARACTER VARYING (255) ,

defgult language id INTEGER
REFERENCES cls language identification(language identification id) p

ChafacterirepertOlre CHARACTER VARYING (255) NOT NULL ,
refe¢rence document identlififer kind CHARACTER VARYING (255) ’
repfesentation class scheme id CHARACTER VARYING (255) ,
confext id INTEGER

REFERENCES cls cbnfext (context id) ’
"standard" CHARACTER VARYING (255) ,
degfee of conformance CHARACTER VARYING (255) ,
conformance dewel CHARACTER VARYING (255) ,
con:ormanceilabel CHARACTER VARYING(255) ,
included features CHARACTER VARYING (255) ,
excluded ,features CHARACTER VARYING (255) ,
defaudt time zone TIMESTAMP ,
CHECKNC ( degree of conformance IS NULL )

OR ( "standard" IS NOT NULL AND degree of conformance IN ( 'conforming' 'strictly

conforming' ) ) ) ,

CHECK (conformance level IS NULL OR "standard" IS NOT NULL) ,
CHECK (conformance label IS NULL OR "standard" IS NOT NULL) ,
CHECK (included features IS NULL OR "standard" IS NOT NULL) ,
CHECK (excluded features IS NULL OR "standard" IS NOT NULL)

/* the multi-valued attributes alternative language and reference document identifier kind

*/

/* instantiated as the characteristic tables mva registry specification alt ernative

language */

/* and mva_ registry specification reference document identifier kind */

);

CREATE TABLE mva registry specification alternative language
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/* column to represent multi-valued attribute */
language identification id INTEGER NOT NULL
REFERENCES cls language identification(language identification id) ,
/* identification of the cls_ registry specification this alternative language belongs to
*/
owning registry specification id INTEGER NOT NULL
REFERENCES cls registry specification(registry specification id) ,
PRIMARY KEY (language identification id,owning registry specification id)
) i

CREATE TABLE mva registry specification reference document identifier kind
(
/* column to represent multi-valued attribute */
I‘ef E L cu\,cidu&,umcu LiidcllLLLLcLi}\illd CIIARACUILIN NI ITING{ ':)5[ NUL INULL -,
/* Jdentification of the cls registry specification this reference document identiffier
kind belongs to */
ownjlng registry specification id INTEGER NOT NULL
REFERENCES cls registry specification(registry specification id) ,
PRIMARY KEY (reference document identifier kind,owning registry specificatiqn id)
)

A.7 Classification metamodel

/22 O * /
/* create tables for classification */
/* e AN A */

CREATE TABLE cls classification scheme

/* ¢ls classification scheme is a subclass of cls_ itemn™/
/* Inherited surrogate primary key */
itep id INTEGER PRIMARY KEY ’
itep type id INTEGER DEFAULT 6 NOT NULL /* 6 identifies cls |
classif}jcation scheme */ ,
CONBPTRAINT cls classification scheme is a sbibclass of cls item
FPREIGN KEY (item id, item type id)
REFERENCES cls item (item id, item typg,id)
);

CREATE TABLE cls classification schemegitem

/* ¢ls classification scheme igem is a subclass of cls_item */

/* Inherited surrogate primary“key */

itep id INTEGER PRIMARY KEY ’

itep type id INTEGER DEFAULT 7 NOT NULL /* 7 identifies cls |
classif}jcation scheme item *%/,

CONBPTRAINT cls classiffication scheme item is a subclass of cls item
FPREIGN KEY (item=id, item type id)
REFERENCES cls Atem (item id, item type id) ,
/* ¢olumns to nepreésent native attributes */
clagsificatiomnscheme item concept id INTEGER

REFERENCES\«£1s concept (item id) ’
clagsificatipn scheme item sign CHARACTER VARYING (2500) ,
hiefarchf 2evel INTEGER ,

CHE(K ,(classification scheme item concept IS NOT NULL OR classification scheme item| sign
IS NOT NULL/)
);

CREATE TABLE cls classification scheme item relationship type
(
/* cls _classification scheme item relationship type is a subclass of cls item */
/* inherited surrogate primary key */
item id INTEGER PRIMARY KEY ’
item:typeiid INTEGER DEFAULT 8 NOT NULL /* 8 identifies cls
classification scheme item relationship type */ ,
CONSTRAINT cls classification scheme item relationship type is a subclass of cls item
FOREIGN KEY (item id, item type id)
REFERENCES cls item (item id, item type id)
);

© ISO/IEC 2025 - All rights reserved
19


https://iecnorm.com/api/?name=7466d4512a70cdfc55897f5201e006d5

ISO/IEC TR 19583-21:2025(en)

CREATE TABLE cls classification scheme item relationship

(

/* cls classification scheme item relationship is a subclass of cls item */

/* inherited surrogate primary key */
item id INTEGER PRIMARY KEY

item type id INTEGER DEFAULT 9 NOT NULL /* 9 identifies cls_

classification scheme item relationship */ ,
CONSTRAINT cls classification scheme item relationship is a subclass of cls item

FOREIGN KEY (item id, item type id)

REFERENCES cls item (item id, item type id)
/* column to represent association */
classification scheme item relationship type id INTEGER

’

NOT NULL ,

CONSTRAINT ass_classification scheme item relationship categorization
FOREIGN KEY (classification scheme item relationship type id)

Item Mapping metamodel

RJELI\LLVK/EIO k,l k,ldb L1 1CAaULOIl b\,hcmc L LI LCldLLUllD‘llLP LYPT (L LI LL;[}

/2 2 *
/* creafe tables for item mapping )
2 S ——— ¥/
CREATE TABLE cls item mapping
(

/* ¢ls item mapping is a subclass of cls item */

/* Inherited surrogate primary key */

itep id INTEGER PRIMARY KEY ,

itep type id INTEGER DEFAULT 10 NOT\ NULL /* 10 identifies cl

mapping|*/ ,

);

CONPTRAINT cls item mapping is a subclass of cls item
FOPREIGN KEY (item id, item type id)

REFERENCES cls item (item id, item type id)

/* ¢olumns to represent native attributes */

degfee CHARACTERN\VARYING (255) NOT NULL ,
des¢ription CHARACTER, VARYING (2500) ,
tralsformationirule CHARAGIER VARYING (2500) ,
trapsformation rule notation CHARBCTER VARYING (2500) ,
CHE¢CK ( degree IN
( |related to', 'same as', 'semantigdally equivalent', 'semantically similar',
'derived from', 'has derivatiom);; 'broader than', 'narrower than',
'child of', 'parent of', 'instance of', 'has instance', 'superset of',
'subset of', 'supertype ofljy 'subtype of', 'contains', 'contained in' ) ),

/* ¢olumn to represent association */

iteh mapping id INTEGER
CONPTRAINT ass mapping hiegarchy

FOREIGN KEY (item mappi#ig id)

REFERENCES cls itemymapping (item id)

CREATE TABLE asscls, subject mapping

(

)

/* purrogatelprimary key */
subject mapping id INTEGER PRIMARY KEY
/* ¢olumfis™to represent native attributes */

s item

mapping\variable name CHARACTER VARYING (255) ,
/* ¢odumns and foreign keys of the association */
itel l_llldt.}t_)ill\:’_i\_l LI IN LT LOLIN

REFERENCES cls item mapping (item id) ,
item id INTEGER

REFERENCES cls item (item id)

CREATE TABLE asscls_object mapping

(

/* surrogate primary key */
object mapping id INTEGER PRIMARY KEY
/* columns to represent native attributes */

mapping variable name CHARACTER VARYING (255) ,

/* columns and foreign keys of the association */
item mapping id INTEGER
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REFERENCES cls item mapping (item id)
item id INTEGER
REFERENCES cls item (item id)

Associations in metamodels

2 .. */
/* create tables for the identification associations */
2 */
CREATE TABLE ass_item identification
/* a one-to-one association */
(
/* ¢olumns and foreign keys of the association */
identified item id INTEGER UNIQUE
REFERENCES cls identified item (identified item id) ,
item_id INTEGER UNIQUE
REFERENCES cls item (item id) ,
PRIMARY KEY (identified item id, item id)
) i
/2 S ¥/
/* create tables for the designation and definition associations */
/2 M S */
CREATE TABLE ass designation namespace
/* a mapy-to-many association */
(
/* ¢olumns and foreign keys of the association */
desjgnation id INTEGER
REFERENCES cls designation (designation id) ,
namgspace id INTEGER
REFERENCES cls namespace (namespace id) ,
PRIVARY KEY (designation id, namespace id)
) ;
CREATE TABLE ass naming convention conformance
/* a mapy-to-many association */
(
/* ¢olumns and foreign keys of the agsociation */
namjng convention id INTEGER
REFERENCES cls naming conventioh™ (item id) ,
desjgnation id INTEGER
REFERENCES cls designation  (designation id) ’
PRIVARY KEY (naming conventgon id, designation id)
) 7
CREATE TABLE ass naming cenvention utilization
/* a mapy-to-many assogdation */
(
/* ¢olumns and Jfoxeign keys of the association */
namjng conventien id INTEGER
REFERENCES\«£1s naming convention (item id) ,
namg¢space, id INTEGER
REFERENCES cls namespace (item id) ,
PRIMARY\ KEY (naming convention id, namespace id)
) i
2 */
/* create tables for the registration associations */
2 R === */

CREATE TABLE ass reference
/* a many-to-many association */

(

/* columns and foreign keys of the association */

reference document id INTEGER
REFERENCES cls reference document (reference document id)
registered item id INTEGER

REFERENCES cls registered item (identified item id)
PRIMARY KEY (reference document id, registered item id)
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CREATE TABLE ass_registration authority namespace
/* a one-to-one association */

(

/* columns and foreign keys of the association */

registration namespace id INTEGER UNIQUE

REFERENCES cls namespace (item id) ,
registration authority id INTEGER UNIQUE

REFERENCES cls registration authority (registration authority id) ,

PRIMARY KEY (registration namespace id, registration authority id)
)7

CREATE TABLE ass_submission
/* a many-to-many association */

(

/* ¢olumns and foreign keys of the association */

subpission record id INTEGER

REFERENCES cls submitted record (submitted record id) ’
reg}stered item id INTEGER

REFERENCES cls registered item (identified item id) ,

PRIMARY KEY (subﬁission_record_id, registered item id)
)i

2 S R EEEEEE——————— * /
/* create tables for the classification associations */
/* e N e */

CREATE TABLE ass classification scheme membership

/* a mapy-to-many association */
(
/* ¢olumns and foreign keys of the association */

clagsification scheme item id INTEGER

REFERENCES cls classification scheme item (item id) ,
clagsification scheme id INTEGER

REFERENCES cls classification scheme (item id) ’

PRIVARY KEY (classification scheme id, classifiedtion scheme item id)

)

CREATE TABLE ass_subject classification scheme“item
/* a mapy-to-many association */
(
/* ¢olumns and foreign keys of the association */
clagsification scheme item relatiomehip id

INTEGER
REFERENCES cls classificatiéon~/scheme item relationship(item id) ,
clagsification_scheme item i@ INTEGER
REFERENCES cls classifi€a®ion scheme item (item id) ’

PRIVARY KEY (classificatiion scheme item id, classification scheme item relationship| id)

)

CREATE TABLE ass _object flassification scheme item
/* a mapy-to-many as$ogiation */
(
/* ¢olumns anmdN\foreign keys of the association */
clagsificag®on scheme item relationship id

INTEGER
REFERENGES cls classification scheme item relationship (item id) ,
clagpsdfitation scheme item id INTEGER

REEFERENCES cls classification scheme item (item id) L
PRIMARY KEY (classification scheme item id, classification scheme item relationship id)
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Annex B
(informative)

Example SQL to instantiate the ISO/IEC 11179-32 metamodel

B.1 Concept System metamodel

) e - T * /
/* create tables for Concept System metamodel */
/* S */

CREATE TABLE cls concept system

/* ¢ls _concept system is a subclass of cls item */
/* Inherited surrogate primary key */
itep id INTEGER PRIMARY KEY
itep type id INTEGER DEFAULT 11 NOT NULL /*)Ii ldentlfles clp
concept|system */ ,
CONBPTRAINT cls concept system is a subclass of cls item
FPREIGN KEY (item id, item type id)
REFERENCES cls item (item id, item type id) ,
/* coluphns to represent attributes */
notation CHARACTER VARYING (2590) p
soufce uri CHARACTER VARYING(255)

)
CREATE [ABLE cls relation

/* ¢ls relation is a subclass of cls concept which in turn is a subclass of cls item */
/* Inherited surrogate primary key */
itep id INTEGERVPRIMARY KEY
congept type id INTEGER DEFAULT 1 NOT NULL /* 1 1dent1f1es cls |
relatiop */ ,
CONPTRAINT cls_relation_is_a subclasg, of cls_concept
FPREIGN KEY (item id, concept typeg“id)
REFERENCES cls concept (item id)“concept type id) ,
/* ¢olumns to represent attribute with natural range datatype*/
arify_lower bound natural range INTEGER ’
arify fixed upper bound natgral range
INTEGER ,
arify many upper bound na¥ural range
CHARACTER (4) p
CONPTRAINT relatiop~arity natural range check

CHECK
( ( arity Jower bound natural range IS NULL )
AND _¢ arlty fixed _upper bound natural range IS NULL )
ANDN arltyimanyiupperiboundinaturalirange IS NULL ) )
OR
( ASgPity lower bound natural range IS NOT NULL )
AND ( arlty lower _bound natural range >= 0 )
AND ( ar1tyff1xediupperiboundinaturalirange IS NULL )
AND { dLiL_yiulduyiupchiuuuuufudL_uLdLiLduge 1o NULL ) )
OR
( ( arity lower bound natural range IS NOT NULL )
AND ( arity lower bound natural range >= 0 )
AND ( arity fixed upper bound natural range IS NOT NULL )
AND ( arity fixed upper bound natural range >= arity lower bound natural range )
AND ( arity many upper bound natural range IS NULL ) )
OR

( ( arity lower bound natural range IS NOT NULL )
AND ( arity lower bound natural range >= 0 )
AND ( arity fixed _upper bound natural range IS NULL )
AND ( arltyimanyiupperiboundinaturalirange IS NOT NULL ) ) )
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CREATE TABLE cls relation role
(

/* cls_relation role is a subclass of cls concept which in turn is a subclass of cls item

*/
/* inherited surrogate primary key */
item id INTEGER PRIMARY KEY ,
concept type id INTEGER DEFAULT 2 NOT NULL /* 2 identifies cls

relation role */ ,
CONSTRAINT cls relation role is a subclass of cls concept
FOREIGN KEY (item id, concept type id)
REFERENCES cls concept (item id, concept type id) ,
/* columns to represent attributes */
multiplicity lower bound natural range
INTEGER ’
mul frpricity fixedupper bourmc TeturatTarge
INTEGER ,
mulfiplicity many upper bound natural range
CHARACTER (4) ’

ordjnal INTEGER ,
/* ¢olumns to represent associations */
relation id INTEGER NOT NULL ’

CONBPTRAINT ass_relation role set
FOREIGN KEY (relation id)

REFERENCES cls relation (item id) ,
CONPTRAINT relatlon role multiplicity natural range check

CHECK
( ( multiplicity lower bound natural range IS NULL )
AND ( multiplicity fixed upper bound natural rang&/LS NULL )
AND ( multiplicity many upper bound natural range NS NULL ) )
OR
( ( multiplicity lower bound natural range IS NOT .NULL )
AND ( mult1p11c1ty lower bound natural rangg >= 0 )
AND ( multiplicity fixed _upper bound natural range IS NULL )
AND ( multlpl1c1tyimanyiupperiboundinaturalirange IS NULL ) )
OR

( ( multiplicity lower bound natural range IS NOT NULL )
AND ( multlpllc1ty lower bound nathral range >= 0 )
AND ( multlpl1c1tyff1xed7upperaboundinaturalirange IS NOT NULL )
AND ( multiplicity fixed uppep~bound natural range >= multiplicity lower bpund
natural|range )
AND ( multiplicity many upp&€¥ bound natural range IS NULL ) )
OR
( ( multiplicity lower bound“natural range IS NOT NULL )
AND ( mult1p11c1ty lower bound natural range >= 0 )
AND ( multiplicity fixed _upper bound natural range IS NULL )
AND ( multlpl1c1ty»manyfupperiboundinaturalirange IS NOT NULL ) ) )
)i

CREATE TABLE cls assertign
(
/* ¢ls assertion(is a subclass of cls item */
/* Inherited sukrogate primary key */
itep id INTEGER PRIMARY KEY
itep type id INTEGER DEFAULT 12 NOT NULL /* 12 ldentlfles clp
assertipn */_,
CONBPTRAINT cls assertion is a subclass of cls item
FOREZGN KEY (1tem_1d item type id)
REEFERENCES cls item (item id, item tvpe id) L
/* column to represent attribute */
formula CHARACTER VARYING (2500)
)

CREATE TABLE clsilink
/* subclass of cls assertion */
(
/* inherited surrogate primary key */
item id INTEGER PRIMARY KEY ,
CONSTRAINT cls link is a subclass of cls assertion
FOREIGN KEY (ltem ld)
REFERENCES cls assertion (item_ id) ’
/* column to represent association */
relation_id INTEGER NOT NULL ,
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CONSTRAINT ass_relation link
FOREIGN KEY (relation id)
REFERENCES cls relation (item id)

)

CREATE TABLE cls link end
(

/* cls_link end is a subclass of cls item */
/* inherited surrogate primary key */

item id INTEGER PRIMARY KEY p
item type id INTEGER DEFAULT 13 NOT NULL /* 13 identifies cls link
end */ ,

CONSTRAINT cls link end is a subclass of cls item
FOREIGN KEY (item id, item type id)

LT OROINCLEO L,lbiL LIl \il,tllliid, iLclLliLyk)ciid[ 12
/* ¢olumns to represent associations */
link id INTEGER NOT NULL ,

CONPTRAINT ass_link has link end

FOREIGN KEY (link id)

REFERENCES cls link (item id) ,
rolg¢ id INTEGER NOT NULL ’
CONPTRAINT ass_link end role

FOREIGN KEY (role id)

REFERENCES cls relation role (item id) ,
congept id INTEGER NOT NULL ,
CONPTRAINT ass_link end concept

FOREIGN KEY (concept id)

REFERENCES cls concept (item id)

)

CREATE TABLE cls concept constraint set
(
/* ¢ls _concept constraint set is a subclass of cls _eonstraint set which in turn is p
subclas$ of cls item */
/* Inherited surrogate primary key */
itep id INTEGERPRIMARY KEY ’
congtraint set type id INTEGER\DEFAULT 1 NOT NULL /* 1 identifies cls |
concept|constraint set */ ,
CONPTRAINT cls concept constraint set ds&a subclass of cls constraint set
FOREIGN KEY (item id, constraint sethstype id)
REFERENCES cls constraint set (item®id, constraint set type id) ,
/* tolumn to represent attribute X/
congept shall be member of concept system indicator
BOOLEAN NOT NULL ,
congept_shall _have source_coducept system indicator
BOOLEAN NOT NULL
);

CREATE TABLE cls relatioen\eonstraint set
(
/* ¢ls relation(censtraint set is a subclass of cls constraint set which in turn i a
subclas$ of cls item +/
/* Inheritedssurrogate primary key */
itep id INTEGER PRIMARY KEY ’
conptraintiset type id INTEGER DEFAULT 2 NOT NULL /* 2 identifies cls |
relatiop cofistraint set */,
CONPTRAINT cls relation constraint set is a subclass of cls constraint set
FORETGN KEY (item id, constraint set tvpe id)
REFERENCES cls constraint set (item id, constraint set type id) ,
/* column to represent attribute */
count of Relation Roles shall match arity indicator
BOOLEAN NOT NULL ,
arity shall be greater than zero indicator
BOOLEAN NOT NULL

) ;

B.2 Binary Relations metamodel

/* _____________________________________________________________________ */

/* create tables for Binary Relations metamodel */
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2 S ————. */
CREATE TABLE cls binary relation
/* subclass of cls relation */
(

/* inherited surrogate primary key */

item id INTEGER PRIMARY KEY ’

CONSTRAINT cls binary relation is a subclass of cls relation

FOREIGN KEY (item id)

REFERENCES cls relation (item id) ,
/* columns to represent attributes */
reflexivity CHARACTER VARYING (255) ,
symmetry CHARACTER VARYING (255) ,
transitivity CHARACTER VARYING (255) ,
*

/

/* column check constraint for enumeration of reflexivity

CON I RATINDTD billdLyiLcldLiUlliLCLlc L iLyicllulLchdLiull
CHECK ( reflexivity IN

( 'reflexive' , 'irreflexive' , 'antireflexive' ) ) ,
/* ¢olumn check constraint for enumeration of symmetry */
CONPTRAINT binary relation symmetry enumeration
CHECK ( symmetry IN

( 'symmetric' , 'asymmetric' , 'antisymmetric' ) ) ,
/* ¢olumn check constraint for enumeration of transitivity */
CONPTRAINT binary relation transitivity enumeration
CHECK ( transitivity IN

( 'transitive' , 'intransitive' , 'antitransitive' ) )

);

B.3 Associations in metamodels
/* e S e

/* create tables for the concept system associations

/* e
CREATE TABLE ass concept system membership

/* a mapy-to-many reflexive association */

(

/* ¢olumns and foreign keys for the assockation */

congept id INTEGER

REFERENCES cls concept (item id) ,
congept system id INTEGER

REFERENCES cls concept system (cgncept system id) ,

PRIVARY KEY (concept id, concept.system id)
)

ALTER TABLE cls concept
ADD COLUMN
congept system id INTEGER

ALTER TABLE cls concept
ADD CONSTRAINT ass ‘eOncept source
FOREIGN KEY (centept system id)
REFERENCES ci/s~concept system (item id)

CREATE TABLE Jass concept system reference
/* a mapypto-many reflexive association */

(

/* columns and foreign keys for the association */

referenced concept system id INTEGER

REFERENCES cls concept system (item id) ,
referencing concept system id INTEGER

REFERENCES cls concept system (item id) ,

PRIMARY KEY (referenced concept system id, referencing concept system id)
)i

CREATE TABLE ass_concept system importation
/* a many-to-many reflexive association */

(
/* columns and foreign keys for the association */
imported concept system id INTEGER
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REFERENCES cls concept system (item id)
importing concept system id INTEGER

REFERENCES cls concept system (item id)
PRIMARY KEY (imported concept system id, importing concept system id)
)

CREATE TABLE ass_assertion inclusion
/* a many-to-many association */
(
/* columns and foreign keys for the association */

concept system id INTEGER
REFERENCES cls concept system (item id)
included assertion id INTEGER

REFERENCES cls assertion (item_ id)

PRIARY—KEY—corcept—SysStem T, IrctudedasSSert o Ta)

)

CREATE [ABLE ass_assertion about concept
/* a mapy-to-many association */
(

/* ¢olumns and foreign keys for the association */

assg¢rtion id INTEGER
REFERENCES cls assertion (item id)
con¢ept id INTEGER

REFERENCES cls concept (item id)
PRIMARY KEY (assertion id, concept id)
)i

CREATE TABLE ass_assertion of predicate
/* a mapjy-to-many association */
(

/* ¢olumns and foreign keys for the association */

relation id INTEGER
REFERENCES cls relation (item id)
assg¢rtion id INTEGER

REFERENCES cls assertion (item id)
PRIMARY KEY (relation id, assertion id)
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Annex C
(informative)

Example SQL to instantiate the ISO/IEC 11179-31 metamodel

C.1 Data Element Concept metamodel

/2 * /
/* creafe tables for Data Element Concept metamodel */
/* e */
CREATE TABLE cls object class
(

/* ¢ls object class is a subclass of cls item */

/* Inherited surrogate primary key */

itep id INTEGER PRIMARY KEY

itep type id INTEGER DEFAULT 14 NOT NULL /* )14 ldentlfles cl
object ¢lass */,

CREATE TABLE cls property
(
/* ¢ls property is a subclass of cls _item */
/* Inherited surrogate primary key */
iteliid INTEGER PRIMARY KEY
itep type id INTEGER DEFAULT 15 NOT NULL /* 15 1dent1f1es cl

property */ ,

CONBTRAINT cls property is a subclass of &ls item
FPREIGN KEY (item id, item type id)

REFERENCES cls item (item id, item type id)

) ;

CONBPTRAINT cls object class is a subclass of cls item
FPREIGN KEY (item id, item type id)
REFERENCES cls item (item id, item type id)

CREATE

(

cls itep */

element|concept */,
CONBPTRAINT cls data—element concept is a subclass of cls concept

);

/*
/*
it
co

CREATE

(

/*

[ABLE cls data element concept

ls data element concept is“a subclass of cls concept which in turn is a subclas

nherited surrogate prinary key */
em_id INTEGER PRIMARY KEY
ngept type id INTEGER DEFAULT 3 NOT NULL /* 3 ldentlfles cls

FPREIGN KEY (item id, concept type id)
REFERENCES ¢35 concept (item id, concept type_ id)

[ABLESC?®s data element concept constraint set

i data element concept constraint set is a subclass of cls constraint set whic

s of

_Pata

h in

turn is—=——subcias OL L,J;biil,elll

/* inherited surrogate primary key */
item id INTEGER PRIMARY KEY p
constraint set type id INTEGER DEFAULT 3 NOT NULL /* 3 identifies cls

element concepE'constraint set */ ,
CONSTRAINT cls data element concept constraint set is a subclass of cls constraint set

FOREIGN KEY (1tem_1d constraint set _type ld)
REFERENCES cls constraint set (1tem71d constraint set type id) ,

/* columns to represent attributes */
DEC shall have Object Class indicator

BOOLEAN NOT NULL p

DEC_shall have Property indicator

BOOLEAN NOT NULL ,

DEC shall have at least one CD indicator
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BOOLEAN NOT NULL p

DEC_shall have at most one CD indicator

)

BOOLEAN NOT NULL

C.2 Measurement metamodel

cls

2 R R N EE——————— */
/* create tables for Measurement metamodel */
2 */
CREATE TABLE cls unit of measure
(

/* cls unit of measure is a subclass of cls concept which in turn is a subclass of
item */

/* Inherited surrogate primary key */

iteliid INTEGER PRIMARY KEY ,

congept type id INTEGER DEFAULT 4 NOT NULL /* 4 identifiesjycls |
of measyire */ ,

CON
F
R

) ;

CREATE
(

/*

*/
/*
ite]
con
measure|
CON
F
R

);

CREATE
(
/*
*/
/*
itet
con
dimensi
CON
F
R
/*
coo
);

C.3 Conceptual and Value_Domain metamodel

BTRAINT cls unit of measure is a subclass of cls concept
REIGN KEY (item id, concept type id)

FFERENCES cls concept (item id, concept type id)

[ABLE cls measure class

1s measure class is a subclass of cls concept which in turn is a subclass of cl

nherited surrogate primary key */

h id INTEGER PRIMARY KHY ’
ept type id INTEGER DEFAULT ¢5 WOT NULL /* 5 identifies cls_|
| class */ ,

TRAINT cls measure class is a subclass of cléyconcept
REIGN KEY (item id, concept type id)

FFERENCES cls concept (item id, concept typé 1id)

[ABLE cls dimensionality

1s _dimensionality is a subclass @f cls_concept which in turn is a subclass of ¢

nherited surrogate primary keys*/

- id INTEGER PRIMARY KEY ,
ept type id INTEGER DEFAULT 6 NOT NULL /* 6 identifies cls |
nality */ ,

TRAINT cls dimensionaldNty is a subclass of cls concept

REIGN KEY (item id, ®encept type id)

FFERENCES cls concept (item id, concept type id) ,
folumn to represent native attribute */

Frdinate indicator BOOLEAN

unit

s item

s item

2 R I ——————————. */
/* create\¥ables for Conceptual and Value Domain metamodel */
/* _____________________________________________________________________ */

CREATE TABLE cls conceptual domain

(

/* cls_conceptual domain is a subclass of cls concept which in turn is a subclass o

item */

/* inherited surrogate primary key */
item_id INTEGER PRIMARY KEY

concept type id

conceptual domain */ ,
CONSTRAINT cls conceptual domain is a subclass of cls concept
FOREIGN KEY (item id, concept type id)
REFERENCES cls concept (item id, concept type id) ,
/* column to represent attribute */
valid period id INTEGER
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REFERENCES cls datetime period (datetime period id) ,
dimensionality id INTEGER
REFERENCES cls dimensionality (item id)

)

CREATE
(

/*

/*

TABLE cls described conceptual domain

cls described conceptual domain is a subclass of cls conceptual domain */
inherited surrogate primary key */

item id INTEGER PRIMARY KEY ’
CONSTRAINT cls described conceptual domain is a subclass of conceptual domain
FOREIGN KEY (item id)
REFERENCES cls conceptual domain (item id)

);

CREATE TABLE cls enumerated conceptual domain
(
/* ¢ls_enumerated conceptual domain is a subclass of cls_conceptual domain */
/* }Inherited surrogate primary key */
itep id INTEGER PRIMARY KEY

CONBTRAINT cls enumerated _conceptual domain is a subclass of cls conceptual domain
FOREIGN KEY (1temfld)
REFERENCES cls conceptual domain (item id)

)

CREATE
(

/*

domain

/*

itep id INTEGER PRIMARY KEY ’
CONBPTRAINT cls local enumerated conceptual domain isia subclass of cls enumerated
conceptyial domain
FOREIGN KEY (item id)
REFERENCES cls enumerated conceptual domaing(ifem id)

)

CREATE

itep id INTEGER PRIMARY KEY ,

congept type id INTEGER DEFAULT 8 NOT NULL /* 8 identifies cls |
meaning|*/ ,

CONBPTRAINT cls value meaningidis a subclass of cls concept
FPREIGN KEY (item id, ceneépt type id)
REFERENCES cls conceptl (item id, concept type id)

)

CREATE TABLE cls referénge enumerated conceptual domain
(
/* ¢ls reference enumerated conceptual domain is a subclass of cls enumerated conce
domain |/
/* Inheritegd\'surrogate primary key */
itep id INTEGER PRIMARY KEY ’

CONPTRATNT cls reference enumerated conceptual domain is a subclass of cls enumerat

concep

)

[ABLE cls local enumerated conceptual domain
tls local enumerated conceptual domain is a subclass of4{glsS enumerated conceptua

/

nherited surrogate primary key */

[ABLE cls value meaning

tls value meaning is a subclass of &ls concept */
| nherited surrogate primary key *Y

thady Momain

value

ptual

FORETIGN KEY (item id)

REFERENCES cls enumerated conceptual domain (item id)

CREATE TABLE cls_enumerated conceptual domain definition
(
/* cls_enumerated conceptual domain definition is a subclass of cls item */
/* inherited surrogate primary key */
item id INTEGER PRIMARY KEY
item type id INTEGER DEFAULT 16 NOT NULL /* 16 1dent1fles cl

enumerated conceptual domain definition */ ,
CONSTRAINT cls enumerated conceptual domain definition is a subclass of cls item

FOREIGN KEY (item id, item type id)
REFERENCES cls item (item id, item type id) ’

/* columns to represent attributes */
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expression CHARACTER VARYING (2500) ,
notation CHARACTER VARYING (2500) ,
source_ uri CHARACTER VARYING(255) ,
/* column to represent association */

enumerated conceptual domain id INTEGER ,

CONSTRAINT ass_domain definition
FOREIGN KEY (enumerated conceptual domain id)
REFERENCES cls enumerated conceptual domain (item id)
)7

CREATE TABLE cls datatype scheme
(
/* cls_datatype scheme is a subclass of cls_item */
/* inherited surrogate primary key */
ltel lilk:l INILGORN TRIFIART NGO T 12
itep type id INTEGER DEFAULT 17 NOT NULL /* 17 identifies. 'cifs
datatyp¢ scheme */ ,
CONPTRAINT cls datatype scheme is a subclass of cls item
FPREIGN KEY (item id, item type id)
REFERENCES cls item (item id, item type id) ,
/* ¢olumn to represent attribute */
scheme reference CHARACTER VARYING (255)

)

CREATE TABLE cls datatype
(
/* ¢ls datatype is a subclass of cls item */
/* Inherited surrogate primary key */
itep id INTEGER PRIMARY KEY ,
itep type id INTEGER DEFAULT 18.NQT NULL /* 18 identifies clp
datatypg¢ */ ,
CONBTRAINT cls datatype is a subclass of cls item
FOREIGN KEY (item id, item type id)
REFERENCES cls item (item id, item type id) ’
/* ¢tolumn to represent attribute */

anntation CHARACTERS VARYING (2500) ,
/* golumn to represent association */
dat@type scheme id INTEGER ,

CONPTRAINT ass_datatype has scheme refexgnce
FOREIGN KEY (datatype scheme id)
REFERENCES cls_datatype_ scheme (it&m id)
)

CREATE TABLE cls value domain

/* ¢ls value domain is a _subtlass of cls item */
/* Inherited surrogate primary key */
itep id INTEGER PRIMARY KEY '
itep type id INTEGER DEFAULT 19 NOT NULL /* 19 identifies clf
value dé¢main */ ,
CONPTRAINT cls valwe domain is a subclass of cls item
FOREIGN KEY (htem id, item type id)
REFERENCES/chS item (item id, item type id) ,
/* tolumns/tos represent attributes */

datatype id INTEGER

REFERENGES cls datatype (item id) ’
valjd{petiod id INTEGER

REFERENCES cls datetime period(datetime period id) L
"format" CHARACTER VARYING (255) ’
maximum character quantity INTEGER ,
unit of measure id INTEGER

REFERENCES cls unit of measure (item id) ’
/* column to represent association */
conceptual domain id INTEGER ,
CONSTRAINT ass_value domain meaning
FOREIGN KEY (conceptual domain id)
REFERENCES cls conceptual domain (item id)
)i

CREATE TABLE cls described value domain
(

/* cls_described value domain is a subclass of cls value domain which is a subclass of
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cls_item */
/* inherited surrogate primary key */
item id INTEGER PRIMARY KEY ’
CONSTRAINT cls described value domain is a subclass of cls value domain
FOREIGN KEY (item id)
REFERENCES cls value domain (item id) ’
/* column to represent association */
described conceptual domain id INTEGER ,
CONSTRAINT ass_described value domain _meaning
FOREIGN KEY (descrlbediconceptualidomalnild)
REFERENCES cls described conceptual domain (item id)
)i

CREATE TABLE cls enumerated value domain

(

/* ¢ls enumerated value domain is a subclass of cls value domain which is a subclias

cls_itep */
/* Inherited surrogate primary key */
itep id INTEGER PRIMARY KEY
CON$TRAINT cls enumerated value domain is a subclass of cls value domaln
FOREIGN KEY (ltem_ld)
REFERENCES cls value domain (item id)
)

CREATE TABLE cls local enumerated value domain
(

/* ¢ls local enumerated value domain is a subclass of cls enfimerated value domain w|

a subcléss of cls _value domaln which is a subclass of cls item<y/
/* Inherited surrogate primary key */

itep id INTEGER PRIMARY KEX ’
CONBPTRAINT cls local enumerated value domain is a subgldss of cls enumerated value |
FOREIGN KEY (item id)
REFERENCES cls_enumerated value domain (item_id)
)
CREATE TABLE cls permissible value
(
/* ¢ls permissible value is a subclass of ¢ls item */
/* Inherited surrogate primary key */
itep id INTEGER PRIMARY KEY
itep type id INTEGER DEFAULT 20 NOT NULL /* 20 ldentlfles cl

permissible value */ ,

CONPTRAINT cls permissible value s a subclass of cls item
FOREIGN KEY (item id, item type id)
REFERENCES cls item (itemMNd, item type id) ,
/* the permitted value attxibute has datatype ‘value’ which can be of any */
/* flatatype - this is instidntiated by a different column for each datatype */
/* &nd a check constraint to ensure that only one ‘datatype’ has a value */

boolean permitted value BOOLEAN '
datg¢ permitted valfie DATE ,
date¢time permittédyvalue TIMESTAMP ,
integer permitted value INTEGER ,
lowgr bound gfatlral range permitted value

INTEGER ’
fixe¢d upper-bound natural range permitted value

INTEGER ,

many_ Qpper_ bound natural range permitted value
CHARACTER (4) L

hich is

Homain

notation permitted value CHARACTER VARYING (2500) ,
phone number permitted value INTEGER
REFERENCES cdt phone number (phone number id) '
postal address permitted value INTEGER
REFERENCES cdt postal address (postal address id) ’
sign permitted value CHARACTER VARYING (2500) .
string permltted value CHARACTER VARYING (255) ,
text permitted value CHARACTER VARYING (2500) ,
/* columns to represent other attributes */
begin date DATE ,
end date DATE '

/* check constraint to manage datatype columns */
CONSTRAINT datatype of permitted value
CHECK
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boolean permitted value is NOT NULL )

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

date permitted value IS NULL )

datetime permitted value IS NULL )

integer permitted value IS NULL )

lower bound natural range permitted value IS NULL )
flxediupperiboundinaturalirangegpermlttedivalue IS NULL )
many upper bound natural range permitted value IS NULL )
phone number permitted value IS NULL )

postal address permitted value IS NULL )

sign permitted value IS NULL )

string permitted value IS NULL )

text permitted value IS NULL ) )

boolean permitted value is NULL )

IND )
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

L;ldl,Cichlllil,L_Cb‘li aluc 1o NUL NULL )

datetime permitted value IS NULL )

integer permitted value IS NULL )

lower bound natural range permitted value IS NULL )
fixed upper bound natural range permitted value IS NULL )
many upper bound natural _range permitted value IS NULL )
phone number permltted value IS NULL )

postal address permitted value IS NULL )

sign permitted value IS NULL )

string permitted value IS NULL )

text permitted value IS NULL ) )

boolean permitted value is NULL )

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

date permitted value IS NULL )

datetime permltted value IS NOT NULL )

integer permitted value IS NULL )

lower bound natural range permitted vaille IS NULL )
fixed upper bound natural range permifted value IS NULL )
many upper bound natural range pepmitted value IS NULL )
phone number permitted value IS NUYLL )

postal address permitted value/IS/NULL )

sign permitted value IS NULL.\)

string permitted value IS NURL )

text permitted value IS NULL ) )

boolean permitted value is NULL )

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

date permltted value~JIS NULL )

datetime permittedav¥dlue IS NULL )

integer permitted Vvalue IS NOT NULL )

fixed upper bound natural range permitted value IS NULL )
many_ upper_bouad natural range permitted value IS NULL )
phone numbexspermitted value IS NULL )

postal addness permitted value IS NULL )

sign permitted value IS NULL )

string\permitted value IS NULL )

text permitted value IS NULL ) )

booleah permitted value is NULL )

AND/Y(N\date permitted value IS NULL )

AND\M datetime permitted value IS NULL )

ANP ( integer permitted value IS NULL )

AND ( lower bound natural range permitted value IS NOT NULL )
AND ( lower bound natural range permltted value >= 0 )

AND ( flxediupberiboundinaturaliranqegpermlttedivalue IS NULL )
AND ( many upper bound natural range permitted value IS NULL )
AND ( phone number permitted value IS NULL )

AND ( postal address permitted value IS NULL )

AND ( sign_permitted value IS NULL )

AND ( string permitted value IS NULL )

AND ( text permitted value IS NULL ) )

boolean permitted value is NULL )

AND
AND
AND
AND
AND
AND

date permitted value IS NULL )

datetime permitted value IS NULL )

integer permitted value IS NULL )

lower bound natural range permitted value IS NOT NULL )

lower bound natural range permitted value >= 0 )

fixed upper bound natural range permitted value IS NOT NULL )
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AND (fixed upper bound natural range permitted value >= lower bound natural
range permitted value )
AND ( many upper bound natural range permitted value IS NULL )
AND ( phone number permitted value IS NULL )
AND ( postal address permitted value IS NULL )
AND ( sign_permitted value IS NULL )
(
(

AND string permitted value IS NULL )
AND text permitted value IS NULL ) )
OR
( ( boolean permitted value is NULL )
AND ( date permitted value IS NULL )
AND ( datetime permitted value IS NULL )
AND ( integer permitted value IS NULL )
AND ( lower bound natural range permitted value IS NOT NULL )
IND { Li CL;[ UPPCL L)Ul,lllk;l lldl,uLdl Ldllgc PCLLL[iL_l,CL;l aluc Lo NULL )
AND ( many upper bound | natural _range permitted value IS NOT NULL )
AND ( phone number permltted value IS NULL )
AND ( postal address permitted value IS NULL )
AND ( sign permitted value IS NULL )
AND ( string permitted value IS NULL )
AND ( text_permitted_value IS NULL ) )
OR
( ( boolean permitted value is NULL )
AND ( date permitted value IS NULL )
AND ( datetime permltted value IS NULL )
AND ( integer permitted value IS NULL )
AND ( lower bound natural range permitted value IS NULL )
AND ( fixed upper bound natural range permitted vadlué IS NULL )
AND ( many upper bound natural range permitted malde IS NULL )
AND ( phone number permitted value IS NOT NULL\)
AND ( postal address permitted value IS NULIN]
AND ( sign permitted value IS NULL )
AND ( string permitted value IS NULL )
AND ( text permitted value IS NULL ) )
OR
( ( boolean permitted value is NULL )
AND ( date permitted value IS NULLY)
AND ( datetime permitted value IS“NULL )
AND ( integer permitted valueAS NULL )
AND ( lower bound natural range permitted value IS NULL )
AND ( fixed _upper . bound natiiral range permitted value IS NULL )
AND ( manyfupperiboundinaturalirangeipermlttedivalue IS NULL )
AND ( phone number permitted value IS NULL )
AND ( postal address‘permitted value IS NOT NULL )
AND ( sign permittéd-value IS NULL )
AND ( string permitted value IS NULL )
AND ( text permitited value IS NULL ) )
OR
( ( boolean permitted value is NULL )
AND ( daté permitted value IS NULL )
AND ( datetime permitted value IS NULL )
AND ( “Wwnteger permitted value IS NULL )
AND/Y\lower bound natural range permitted value IS NULL )
ANDy N flxediupperiboundinaturalirangegpermlttedivalue IS NULL )
ANDP’ ( many upper bound natural range permitted value IS NULL )
AND ( phone number permitted value IS NULL )
AND ( postal address permitted value IS NULL )
AND ( sign permitted value IS NOT NULL )
AND ( string permitted value IS NULL )
AND ( text permitted value IS NULL ) )
OR

( ( boolean permitted value is NULL )

AND ( date permitted value IS NULL )

AND ( datetime permitted value IS NULL )

AND ( integer permitted value IS NULL )

AND ( lower bound natural range permitted value IS NULL )

AND ( fixed upper bound natural range permitted value IS NULL )
AND ( many upper bound | natural _range permitted value IS NULL )
AND ( phone number permltted value IS NULL )

AND ( postal address permitted value IS NULL )

AND ( sign permitted value IS NULL )

AND ( string permitted value IS NOT NULL )
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AND ( text_permitted_value IS NULL ) )

( ( boolean permitted value is NULL )
AND ( date permitted value IS NULL )

AND ( datetime permltted value IS NULL )

AND ( integer permitted value IS NULL )

AND ( lower bound natural range permitted value IS NULL )

AND ( fixed upper bound natural range permitted value IS NULL )
AND ( many upper bound natural range permitted value IS NULL )
AND ( phone number permitted value IS NULL )

AND ( postal address permitted value IS NULL )

AND ( sign permitted value IS NULL )

AND ( string permitted value IS NULL )

AND ( textipermitted value IS NOT NULL ) ) ) ,
CONPEREINTPpermTssTote aruc CanTot ITave ot cuu date—witiroot ) chru dete

CHECK ( ( end date IS NULL ) OR ( begln date IS NOT NULL ) )

) ;

CREATE TABLE cls reference enumerated value domain
(
/* ¢ls reference enumerated value domain is a subclass of cls value domdif */
/* Inherited surrogate primary key */
itep id INTEGER PRIMARY KEY
CONFTRAINT cls reference ~enumerated value domain is a subclass of cis value _domain
FOPREIGN KEY (ltem_ld)
REFERENCES cls value domain (item id) ’
/* ¢tolumn to represent attribute */
perpitted values fieldname CHARACTER VARYING (255% ,
/* golumn to represent association */
refe¢rence enumerated conceptual domain id
INTEGER ,
CONPTRAINT ass reference enumerated value domain meghing
REIGN KEY (reference " enumerated conceptual doma‘=n ld)
FFERENCES clsireferenceienumeratediconceptualadomaln (item id)

X

)

CREATE TABLE cls_reference enumerated cd constratnt set
(
/* ¢ls reference enumerated cd constraimn® set is a subclass of cls constraint set which in
turn is|a subclass of cls item */
/* Inherited surrogate primary key *Y
itep id INTEGER PRIMARY KEY ’
congtraint set type id INTEGER DEFAULT 4 NOT NULL /* 4 identifies cls |
referen¢e enumerated cd constraintset */ ,
CONPTRAINT cls_reference_enumerated cd constraint set is a subclass_of cls_constraipt set
FOREIGN KEY (item id, cemstraint set type id)
REFERENCES cls constraint set (item id, constraint set type id) ,
/* tolumn to represent ‘attribute */
Ref¢rence EnumeratedefP shall have at least one Enumerated CD Definition indicator
BOOLEAN NOT NULL

)

CREATE TABLE cls/locCal enumerated cd constraint set
(
/* ¢ls loca¥ enumerated cd constraint set is a subclass of cls constraint set which| in
turn is|a sibelass of cls_item */
/* Inflerited surrogate primary key */
itep_id INTEGER PRIMARY KEY
constraint set type id INTEGER DEFAULT 5 NOT NULL /* 5 1dent1f1es cls local
enumerated cd constralnt set */ ,
CONSTRAINT cls local enumerated cd constraint set is a subclass of cls constraint set
FOREIGN KEY (1tem71d constralntisetitypeild)
REFERENCES cls constraint set (item id, constraint set type id) ,
/* column to represent attribute */
Local Enumerated CD shall have at least one Value Meaning indicator
BOOLEAN NOT NULL

)

CREATE TABLE cls value domain constraint set
(

/* cls _value domain constraint set is a subclass of cls constraint set which in turn is a
subclass of cls item */
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