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Foreword 87 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 88 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 89 
technical committees. Each member body interested in a subject for which a technical committee has been 90 
established has the right to be represented on that committee. International organizations, governmental and 91 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 92 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 93 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 94 

The main task of technical committees is to prepare International Standards. Draft International Standards 95 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 96 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 97 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 98 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 99 

ISO/IEC 11179-1 was prepared by Technical Committee ISO/IEC JTC1, Information Technology, 100 
Subcommittee SC32, Data Management and Interchange. 101 

ISO/IEC 11179 consists of the following parts, under the general title Information technology — Metadata 102 
registries (MDR): 103 

 Part 1: Framework 104 

 Part 2: Classification 105 

 Part 3: Registry metamodel and basic attributes 106 

 Part 4: Formulation of data definitions 107 

 Part 5: Naming principles 108 

 Part 6: Registration 109 
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Introduction 110 

The International Standard ISO/IEC 11179 - Metadata registries (MDR), addresses the semantics of data, the 111 
representation of data, and the registration of the descriptions of that data.  It is through these descriptions 112 
that an accurate understanding of the semantics and a useful depiction of the data are found. 113 

The purposes of the standard are to promote the following: 114 

 Standard description of data 115 

 Common understanding of data across organizational elements and between organizations 116 

 Re-use and standardization of data over time, space, and applications 117 

 Harmonization and standardization of data within an organization and across organizations 118 

 Management of the components of descriptions of data 119 

 Re-use of the components of descriptions of data 120 

ISO/IEC 11179 is six part standard.  Each part is devoted to addressing a different aspect of the needs listed 121 
above.  The parts and a short description follow: 122 

 Part 1 – Framework – Contains an overview of the standard and describes the basic concepts 123 

 Part 2 – Classification – Describes how to manage a classification scheme in a metadata registry 124 

 Part 3 – Registry metamodel and basic attributes – Provides the conceptual model, including the basic 125 
attributes and relationships, for a metadata registry 126 

 Part 4 – Formulation of data definitions – Rules and guidelines for forming quality definitions for data 127 
elements and their components 128 

 Part 5 – Naming principles – Describes how to form conventions for naming data elements and their 129 
components 130 

 Part 6 – Registration – Specifies the roles and requirements for the registration process in an ISO/IEC 131 
11179 metadata registry 132 

Generally, descriptive data is known as metadata.  Metadata can describe books, phone calls, data, etc.  The 133 
scope of this International Standard focuses upon metadata that describes data. 134 

An MDR is a database of metadata.  Registration is one possible function of that database.  Registration 135 
accomplishes three main goals: identification, provenance, and monitoring quality.  Identification is 136 
accomplished by assigning a unique identifier (within the registry) to each object registered there.  137 
Provenance addresses the source of the metadata and the object described.  Monitoring quality ensures that 138 
the metadata does the job it is designed to do. 139 
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An MDR may contain the semantics of data.  Understanding data is fundamental to its design, harmonization, 140 
standardization, use, re-use, and interchange.  The underlying model for an MDR is designed to capture all 141 
the basic components of the semantics of data, independent of any application or subject matter area. 142 

MDR's, typically, are organized so that those designing applications can ascertain whether a suitable object 143 
described in the MDR already exists.  Where it is established that a new object is essential, its derivation from 144 
an existing description with appropriate modifications is encouraged, thus avoiding unnecessary variations in 145 
the way similar objects are described.  Registration will also allow two or more administered items describing 146 
identical objects to be identified, and more importantly, it will help to identify situations where similar or 147 
identical names are in use for administered items that are significantly different in one or more respects. 148 

In ISO/IEC 11179 the basic container for data is called a data element.  It may exist purely as an abstraction 149 
or exist in some application system.  In either case, the description of a data element is the same in ISO/IEC 150 
11179.  Data element descriptions have both semantic and representational components.  The semantics are 151 
further divided into contextual and symbolic types. 152 

The contextual semantics are described by the data element concept (DEC).  The DEC describes the kind of 153 
objects for which data are collected and the particular characteristic of those objects being measured.  The 154 
symbolic semantics are described by the conceptual domain (CD).  A CD is a set of concepts, not necessarily 155 
finite, where the concepts represent the meaning of the permissible values in a value domain.  A value 156 
domain contains the allowed values for a data element. 157 

The names, definitions, datatype, and related attributes that are associated with the description of an object in 158 
an MDR give that object meaning.  The depth of this meaning is limited, because names and definitions 159 
convey limited information about the object.  The relationships object descriptions have with semantically 160 
related object descriptions in a registry provide additional information, but this additional information is 161 
dependent on how many semantically related object descriptions there are. 162 

New to Edition 3 of ISO/IEC 11179 is the introduction of concepts and concept systems in the description of 163 
the semantics of data.  Object classes, properties, DECs, value meanings, and CDs are concepts.  Therefore, 164 
they have definitions and may be designated by names or codes.  They may also be organized through the 165 
use of relations among them into concept systems.  A classification scheme is a concept system that is used 166 
for classifying some objects, and classification of an object adds meaning to that object. 167 

Features needed for formal reasoning are also new to Edition 3.  Applying the rules of some form of formal 168 
logic (1st order logic, predicate calculus, description logic, etc) may add additional abilities to query and reason 169 
with concept systems.  Ontologies are concept systems that allow the application of formal logic, and Edition 170 
3 of ISO/IEC 11179 provides for their use. 171 

The representational component is about the permitted values a data element may use.  Each such 172 
permissible value is a designation of one of the concepts in the CD.  The set of these permissible values is 173 
called a value domain (VD).  A VD specifies all the values that are allowed either through an enumeration, a 174 
rule, or a combination of these.  The computational model the values follow is given by their datatype. 175 

The semantic and representational components are described through attributes contained in the conceptual 176 
model of a metadata registry as specified in ISO/IEC 11179-3.  A metadata registry that conforms to ISO/IEC 177 
11179 can describe a wide variety of data.  In fact, the attributes described in Part 3 are data elements, and 178 
they can be registered in an ISO/IEC 11179 metadata registry.  Moreover, any set of descriptors or metadata 179 
attributes may be interpreted as data elements and registered in the metadata registry. 180 

There are two main consequences to this: 181 

 The metadata registry can describe itself 182 
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 Metadata layers or levels are not defined in ISO/IEC 11179 183 

As a result, ISO/IEC 11179 is a general description framework for data of any kind, in any organization, and 184 
for any purpose.  This standard does not address other data management needs, such as data models, 185 
application specifications, programming code, program plans, business plans, and business policies.  These 186 
need to be addressed elsewhere. 187 

The increased use of data processing and electronic data interchange heavily relies on accurate, reliable, 188 
controllable, and verifiable data recorded in databases.  One of the prerequisites for a correct and proper use 189 
and interpretation of data is that both users and owners of data have a common understanding of the 190 
meaning and descriptive characteristics (e.g., representation) of that data.  To guarantee this shared view, a 191 
number of basic attributes has to be defined. 192 

The basic attributes specified are applicable for the definition and specification of the contents of data 193 
dictionaries and interchanging or referencing among various collections of administered items.  The "basic" in 194 
basic attributes means that the attributes are commonly needed in specifying administered items completely 195 
enough to ensure that they will be applicable for a variety of functions, such as 196 

 design of information processing systems 197 

 retrieval of data from databases 198 

 design of messages for data interchange 199 

 maintenance of metadata registries 200 

 data management 201 

 dictionary design 202 

 dictionary control 203 

 use of information processing systems 204 

Basic also implies that they are independent of any 205 

 application environment 206 

 function of an object described by an administered item 207 

 level of abstraction 208 

 grouping of administered items 209 

 method for designing information processing systems or data interchange messages 210 

 MDR system 211 

Basic does not imply that all attributes specified in ISO/IEC 11179-3 are required in all cases.  Distinction is 212 
made between those attributes that are mandatory, conditional, or optional. 213 
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Information technology — Metadata registries (MDR) — Part 1: 214 

Framework 215 

1 Scope 216 

ISO/IEC 11179 – Metadata registries, specifies the kind and quality of metadata necessary to describe data, 217 
and it specifies the management and administration of that metadata in a metadata registry (MDR).  It applies 218 
to the formulation of data representations, concepts, meanings, and relationships among them to be shared 219 
among people and machines, independent of the organization that produces the data.  It does not apply to the 220 
physical representation of data as bits and bytes at the machine level. 221 

In ISO/IEC 11179, metadata refers to descriptions of data.  This International Standard does not contain a 222 
general treatment of metadata.  This part of ISO/IEC 11179 provides the means for understanding and 223 
associating the individual parts and is the foundation for a conceptual understanding of metadata and 224 
metadata registries. 225 

2 Normative references 226 

The following referenced documents are indispensable for the application of this document. For dated 227 
references, only the edition cited applies. For undated references, the latest edition of the referenced 228 
document (including any amendments) applies. 229 

ISO 704:2000, Terminology work – Principles and methods  230 

ISO 1087-1:2000, Terminology work – Vocabulary – Part 1: Theory and application 231 

ISO/IEC 11179 (all parts), Information technology — Metadata Registries (MDR) 232 

ISO/IEC 11404:2007, Information technology – Language independent datatypes 233 

ISO/IEC TR 20943 (all parts), Information technology – Procedures for achieving metadata registry content 234 
consistency 235 

236 
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 237 

3 Terms and definitions 238 

For the purposes of this document, the following terms, abbreviations, and definitions apply. 239 

3.1 Definitions of modeling constructs 240 

This sub-clause defines the modeling constructs used in this Part of ISO/IEC 11179. 241 

3.1.1 242 
attribute 243 
characteristic (3.2.2) of an object (3.2.22) or set of objects 244 

3.1.2 245 
class 246 
description of a set of objects (3.2.22) that share the same attributes (3.1.1), operations, methods, 247 
relationships (3.1.4), and semantics 248 

Adapted from [ISO/IEC 19505-2:2012, 7.3.7] 249 

3.1.3 250 
identifier (in Metadata Registry) 251 
sequence of characters, capable of uniquely identifying that with which it is associated, within a specified 252 
context (3.3.7) 253 

NOTE 1 A name should be not used as an identifier because it is not linguistically neutral. 254 

NOTE 2 It is possible to define an identifier from the point of view of terminology as defined in ISO 1087 and described 255 
in ISO 704, as follows: representation of an object by a sign which denotes it, and is intended for dereferencing that 256 
object.  Note the parallel with the definition of designation (3.2.9), except this applies to any object rather than just for 257 
concepts. 258 

3.1.4 259 
relationship  260 
connection among model elements 261 

Adapted from [ISO/IEC 19505-2:2012, 7.3.47] 262 

3.2 General terms used in this part of ISO/IEC 11179 263 

This sub-clause defines terms that have general usage beyond the specific needs of this International 264 
Standard, but are not modeling constructs defined in 3.1. 265 

3.2.1 266 
basic attribute 267 
attribute (3.1.1) of a metadata item (3.2.17) commonly needed in its specification 268 

3.2.2 269 
characteristic 270 
abstraction of a property of an object (3.2.22) or of a set of objects 271 
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[ISO 1087-1:2000, 3.2.4] 272 

NOTE Characteristics are used for describing concepts. 273 

3.2.3 274 
concept 275 
unit of knowledge created by a unique combination of characteristics (3.2.2) 276 

[ISO 1087-1:2000, 3.2.1] 277 

3.2.4 278 
concept system 279 
set of concepts (3.2.3) structured according to the relations among them 280 

[ISO 1087-1:2000, 3.2.11] 281 

3.2.5 282 
conceptual data model 283 
conceptual model 284 
data model (3.2.7) that represents an abstract view of the real world 285 

NOTE A conceptual model represents the human understanding of a system. 286 

3.2.6 287 
data 288 
re-interpretable representation of information in a formalized manner suitable for communication, 289 
interpretation, or processing 290 

[ISO 2382-1:1993, 01.01.02] 291 

NOTE 1 Data can be processed by humans or by automatic means. 292 

NOTE 2 Data may also be described using the terminological notions defined in ISO 1087-1:2000 and the 293 
computational notions defined in ISO/IEC 11404:2007.  A datum is a designation of a concept with a notion of equality 294 
defined for that concept.  This is discussed further in Annex A. 295 

3.2.7 296 
data model 297 
graphical and/or lexical representation of data (3.2.6), specifying their properties, structure, and inter-298 
relationships 299 

3.2.8 300 
definition 301 
representation of a concept (3.2.3) by a descriptive statement which serves to differentiate it from related 302 
concepts 303 

[ISO 1087-1:2000, 3.3.1] 304 

3.2.9 305 
designation 306 
representation of a concept (3.2.3) by a sign which denotes it 307 
 308 
[ISO 1087-1:2000, 3.4.1] 309 
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3.2.10 310 
entity 311 
any concrete or abstract thing that exists, did exist, or might exist, including associations among these things 312 

[ISO/IEC 2382-17:1999, 17.02.05] 313 

NOTE An entity exists whether data about it are available or not. 314 

EXAMPLE A person, object, event, idea, process, etc. 315 

3.2.11 316 
essential characteristic 317 
characteristic (3.2.2) which is indispensable to understanding a concept  318 

[ISO 1087-1:2000, 3.2.6] 319 
 320 
3.2.12 321 
extension 322 
<terminology> totality of objects (3.2.22) to which a concept corresponds 323 

[ISO 1087-1:2000, 3.2.8] 324 

NOTE This term has a different meaning in ISO/IEC 11179-3. 325 

3.2.13 326 
general concept 327 
concept (3.2.3) which corresponds to two or more objects (3.2.22), which form a group by reason of 328 
common properties 329 

[ISO 1087-1:2000, 3.2.3]  330 

NOTE Examples of general concepts are 'planet', 'tower'. 331 

3.2.14 332 
individual concept 333 
concept (3.2.3) which corresponds to only one object (3.2.22) 334 

[ISO 1087-1:2000, 3.2.2] 335 

NOTE Examples of individual concepts are: 'Saturn', 'the Eiffel Tower'. 336 

3.2.15 337 
intension 338 
<terminology> set of characteristics (3.2.2) which makes up the concept (3.2.3) 339 

[ISO 1087-1:2000, 3.2.9] 340 

3.2.16 341 
metadata 342 
data (3.2.6) that defines and describes other data 343 

3.2.17 344 
metadata item 345 
instance of a metadata object (3.2.18) 346 
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3.2.18 347 
metadata object 348 
object type defined by a metamodel 349 

3.2.19 350 
metadata registry 351 
MDR 352 
information system for registering metadata (3.2.16) 353 

3.2.20 354 
metamodel 355 
data model (3.2.7) that specifies one or more other data models 356 

3.2.21 357 
name 358 
designation (3.2.9) of an object by a linguistic expression 359 

3.2.22 360 
object 361 
anything perceivable or conceivable 362 

[ISO 1087-1:2000, 3.1.1] 363 

NOTE Objects may also be material (e.g. an engine, a sheet of paper, a diamond), immaterial (e.g. a conversion 364 
ratio, a project plan), or imagined (e.g. a unicorn). 365 

3.2.23 366 
registry item 367 
metadata item (3.2.17) recorded in a metadata registry (3.2.19) 368 

3.2.24 369 
registry metamodel 370 
metamodel specifying a metadata registry (3.2.19) 371 

3.2.25 372 
terminological system 373 
concept system (3.2.4) with designations (3.2.9) for each concept (3.2.3) 374 

3.3 Alphabetical list of terms used in the metamodel 375 

This sub-clause provides definitions for terms used in this Part of ISO/IEC 11179, which are the names of 376 
metadata objects in the metamodel specified in ISO/IEC 11179-3. 377 

3.3.1 378 
administrative information 379 
<metadata registry> information about the administration of an item in a metadata registry (3.2.19) 380 

EXAMPLES creation date, last change date, origin, change description, explanatory comment 381 

3.3.2  382 
administered item 383 
registry item (3.2.23) for which administrative information (3.3.1) is recorded 384 

Adapted from [ISO/IEC 11179-3:2013, 3.2.2] 385 
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3.3.3 386 
administrative status 387 
designation (3.2.9) of the status in the administrative process of a registration authority (3.3.24) for 388 
handling registration requests 389 

NOTE The values and associated meanings of “administrative status” are determined by each registration authority.  390 
C.f. “registration status”. 391 

3.3.4 392 
classification scheme 393 
descriptive information for an arrangement or division of objects (3.2.22) into groups based on criteria such 394 
as characteristics (3.2.2), which the objects have in common 395 

NOTE A classification scheme is a concept system used for classifying some objects. 396 

EXAMPLES origin, composition, structure, application, function, etc. 397 

3.3.5 398 
classification scheme item 399 
CSI 400 
item of content in a classification scheme (3.3.4). 401 

NOTE This may be a node in a taxonomy or ontology, a term in a thesaurus, etc. 402 

3.3.6 403 
conceptual domain 404 
CD 405 
concept (3.2.3) whose meaning is expressed as an enumerated set and/or a description of subordinate 406 
concepts, which are value meanings (3.3. 407 

NOTE This definition is more general than the one specified in ISO/IEC 11179-3. 408 

3.3.7 409 
context 410 
circumstance, purpose, and perspective under which an object (3.2.22) is defined or used 411 

NOTE The definition is not the same as in 11179-3.  The term is used in this Part as defined here.  412 

3.3.8 413 
data element 414 
DE 415 
unit of data (3.2.6) that is considered in context to be indivisible 416 

[ISO/IEC 2382-4:1999, 04.07.01] 417 

NOTE The definition states that a data element is “indivisible” in some context.  This means it is possible that a data 418 
element considered indivisible in one context (e.g., telephone number) may be divisible in another context (e.g., country 419 
code, area code, local number). 420 

3.3.9 421 
data element concept 422 
DEC 423 
concept (3.2.3) that is an association of a property (3.3.21) with an object class (3.3.18) 424 
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NOTE 1 A data element concept is implicitly associated with both the property and the object class whose combination 425 
it expresses. 426 

NOTE 2 A data element concept may also be associated with zero or more conceptual domains each of which 427 
expresses its value meanings. 428 

NOTE 3 A data element concept may also be associated with zero or more data elements each of which provides 429 
representation for the data element concept via its associated value domain. 430 

3.3.10 431 
datatype 432 
set of distinct values, characterized by properties of those values and by operations on those values 433 

[ISO/IEC 11404:2007, 4.11] 434 

3.3.11 435 
described conceptual domain 436 
conceptual domain (3.3.6) that is specified by a description or specification, such as a rule, a procedure, or a 437 
range (i.e., interval) 438 

3.3.12 439 
described conceptual domain description 440 
description or specification of a rule, reference, or range for a set of all value meanings (3.3.31) for the 441 
conceptual domain (3.3.6) 442 

3.3.13 443 
described value domain 444 
value domain (3.3.30) that is specified by a description or specification, such as a rule, a procedure, or a 445 
range (i.e., interval) 446 

3.3.14 447 
described value domain description 448 
description or specification of a rule, reference, or range for a set of all permissible values (3.3.20) for the 449 
value domain (3.3.30) 450 
 451 
3.3.15 452 
dimensionality 453 
set of equivalent units of measure (3.3.28) 454 

NOTE 1 Equivalence between two units of measure is determined by the existence of a quantity preserving one-to-one 455 
correspondence between values measured in one unit of measure and values measured in the other unit of measure, 456 
independent of context, and where characterizing operations are the same. 457 

NOTE 2 The equivalence defined here forms an equivalence relation on the set of all units of measure.  Each 458 
equivalence class corresponds to a dimensionality.  The units of measure "temperature in degrees Fahrenheit" and 459 
"temperature in degrees Celsius" have the same dimensionality, because: 460 
a) given a value measured in degrees Fahrenheit there is a value measured in degrees Celsius with the same quantity, 461 
and vice-versa, by the well-known correspondences ºC = (5/9)*(ºF - 32) and ºF = (9/5)*(ºC) + 32. 462 
b) the same operations can be performed on both values. 463 

NOTE 3 The units of measure "temperature in degrees Celsius" and "temperature in degrees Kelvin" do not belong to 464 
the same dimensionality.  Even though it is easy to convert quantities from one unit of measure to the other (ºC = ºK - 465 
273.15 and ºK = ºC + 273.15), the characterizing operations in Kelvin include taking ratios, whereas this is not the case for 466 
Celsius.  For instance, 20º K is twice as warm as 10º K, but 20º C is not twice as warm as 10º C. 467 
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NOTE 4 Units of measure are not limited to physical categories.  Examples of physical categories are: linear measure, 468 
area, volume, mass, velocity, time duration.  Examples of non-physical categories are: currency, quality indicator, colour 469 
intensity 470 

NOTE 5 Quantities may be grouped together into categories of quantities which are mutually comparable.  Lengths, 471 
diameters, distances, heights, wavelengths and so on would constitute such a category.  Mutually comparable quantities 472 
have the same dimensionality.  ISO 31-0 calls these “quantities of the same kind”. 473 

NOTE 6 ISO 31-0 specifies physical dimensions (e.g. length, mass, velocity). This part of ISO/IEC 11179 also permits 474 
non-physical dimensions (e.g. value dimensions such as: currency, quality indicator).  The present concept of 475 
dimensionality equates to what ISO 31 calls Dimensional Product, rather than to Dimension. 476 

3.3.16 477 
enumerated conceptual domain 478 
conceptual domain (3.3.6) that is specified by a list of all its value meanings (3.3.31) 479 

NOTE No ordering of the value meanings is implied. 480 

3.3.17 481 
enumerated value domain 482 
value domain (3.3.30) that is specified by a list of all its permissible values (3.3.20) 483 

NOTE No ordering of the permissible values is implied. 484 

3.3.18 485 
object class 486 
set of ideas, abstractions, or things in the real world that are identified with explicit boundaries and meaning 487 
and whose properties and behavior follow the same rules 488 

3.3.19 489 
organization 490 
unique framework of authority within which a person or persons act, or are designated to act, towards some 491 
purpose 492 

[ISO/IEC 6523-1:1998, 3.1] 493 

3.3.20 494 
permissible value 495 
designation of a value meaning 496 

NOTE 1 A permissible value may be associated with one or more enumerated value domains. 497 

NOTE 2 As a designation, the value is the sign and the value meaning is the concept. 498 

3.3.21 499 
property 500 
characteristic (3.2.2) common to all members of an object class (3.3.18) 501 

3.3.22 502 
registrar 503 
representative of a registration authority (3.3.24) 504 

3.3.23 505 
registration 506 
<generic>inclusion of an item in a registry 507 
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<metadata registry>inclusion of a metadata item (3.2.17) in a metadata registry (3.2.19) 508 

3.3.24 509 
registration authority 510 
RA 511 
organization (3.3.19) responsible for maintaining a register 512 

3.3.25 513 
registration authority identifier 514 
RA identifier 515 
identifier (3.1.3) assigned to a registration authority 516 

3.3.26 517 
registration status 518 
designation (3.2.9) of the status in the registration life-cycle of an administered item (3.3.2) 519 

3.3.27 520 
representation class 521 
classification of types of representations 522 

3.3.28 523 
unit of measure 524 
actual units in which the associated values are measured 525 

NOTE The dimensionality of the associated conceptual domain must be appropriate for the specified unit of 526 
measure. 527 

3.3.29 528 
value 529 
<ISO 704> sign, used to represent data 530 

NOTE 1 A value is a sign as used in ISO 1087:2000 and ISO 704:2000. 531 

NOTE 2 A value may be a character string, bitmap, or some other symbol.  532 

NOTE 3 This definition is more general than the one specified in ISO/IEC 11179-3. 533 

3.3.30 534 
value domain 535 
VD 536 
set of permissible values 537 

NOTE The permissible values in a value domain may either be enumerated or expressed via a description. 538 

3.3.31 539 
value meaning 540 
<ISO 704> property 541 

NOTE 1 ISO 704 and ISO/IEC 11179 use the term property to mean different ideas. 542 

NOTE 2 This definition is more general than the one specified in ISO/IEC 11179-3. 543 

3.3.32 544 
version 545 
unique version identifier of the administered item 546 



ISO/IEC CD3 11179-1 

10 © ISO 2014 – All rights reserved 

 

 

3.4 Specific terms used in ISO/IEC 11179-6 547 

This sub-clause defines terms that are used in ISO/IEC 11179-6. 548 

3.4.1 549 
responsible organization 550 
RO 551 
organization (3.3.19) or unit within an organization that is the authoritative source for attributes of the 552 
Administered Item (3.3.2) 553 

3.4.2 554 
submitting organization 555 
SO 556 
organization (3.3.19) or unit within an organization that has submitted requests for registry action 557 

3.5 Specific terms used in this part of ISO/IEC 11179 558 

This sub-clause defines terms that have specific usage in this Part of this International Standard and are not 559 
used in the other Parts. 560 

3.5.1 561 
data construct 562 
object (3.2.22) a metadata item describes 563 

NOTE Individual data elements, value domains, data element concepts, conceptual domains, object classes, and 564 
properties are data constructs. 565 

3.5.2 566 
quantity 567 
permissible value (3.3.20) associated with a unit of measure 568 

4 Theory of terminology 569 

This clause describes the concepts from the theory of terminology that are used in this International Standard.  570 
They are mostly taken from ISO 704 - Principles and methods of terminology and ISO 1087-1 – Terminology 571 
work – Vocabulary – Part 1: Theory and application.  A short description of the necessary theory follows. 572 

In the theory of terminology, an object is something conceivable or perceivable.  Concepts are mental 573 
constructs, units of thought, or units of knowledge created by a unique combination of characteristics.  574 
Concepts are organized or grouped by characteristics, which are also concepts.  Any concept may be a 575 
characteristic; being a characteristic is a role for a concept.  Essential characteristics are indispensable to 576 
understanding a concept, and they differentiate them, though which characteristics are essential depends on 577 
context.  For instance, the concept person has sex, age, marital status, educational attainment, and 578 
race/ethnicity as essential characteristics in demography; however, it has name, sex, date/time of birth, 579 
height, weight, and mother’s name as essential characteristics in a birth records system.  For zoology, the 580 
essential characteristics of a person are different still.  Other characteristics are inessential.  The sum of 581 
characteristics for a concept is called its intension.  The totality of objects a concept corresponds to is its 582 
extension. 583 

In natural language, concepts are expressed through definitions, which specify a unique intension and 584 
extension. 585 
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A designation (term, appellation, or symbol) is the representation of a concept by a sign, which denotes it. 586 

A general concept has two or more objects that correspond to it.  An individual concept has one object that 587 
corresponds to it.  That is, a general concept has two or more objects in its extension, and an individual 588 
concept has one object in its extension. 589 

A concept system is set of concepts structured according to the relations among them.  A terminological 590 
system is a concept system with designations for each concept. 591 

5 Metadata 592 

5.1 Introduction 593 

For this International Standard, metadata is defined to be data that defines and describes other data1.  This 594 
means that metadata are data, and data become metadata when they are used in this way.  This happens 595 
under particular circumstances, for particular purposes, and with certain perspectives, as no data are always 596 
metadata.  The set of circumstances, purposes, or perspectives for which some data are used as metadata is 597 
called the context.  So, metadata are data about data in some context. 598 

Since metadata are data, then metadata can be stored in a database and organized through the use of a 599 
model.  Some models are very application specific, and others are more general.  The model presented and 600 
described in Part 3 (Registry metamodel and basic attributes) of this International Standard is general.  It is a 601 
representation of the human understanding of the metadata needed to describe data constructs, including 602 
the relationships that exist among that metadata, and not necessarily how the metadata will be represented in 603 
an application of an MDR.  A model of this kind is called a conceptual model.  Conceptual models are meant 604 
for people to read and understand. 605 

Models that describe metadata are often referred to as metamodels.  The conceptual model presented in 606 
ISO/IEC 11179-3 is a metamodel in this sense. 607 

Informative Annex A contains a detailed description of the relationships among data, their descriptions, 608 
information, metadata, and meta-models. 609 

5.2 Concepts 610 

5.2.1 General 611 

New to Edition 3 of ISO/IEC 11179 is the notion of concepts; their definitions, designations, and relationships; 612 
their uses in the description of data; and their management in a MDR.  This sub-clause gives a small 613 
introduction to the uses of concepts in describing data.  Several data constructs used in ISO/IEC 11179 are 614 
concepts.  They are data element concept, object class, property, conceptual domain, and value meaning.  615 
These are discussed in more detail in sub-clauses 5.3 and 5.5. 616 

The semantics of data come from the concepts used in their descriptions.  The meanings of all the concepts 617 
used to describe a datum are combined into a story, sometimes called a fact.  This is equivalent to the 618 
information conveyed by some datum. 619 

                                                      

1 In general, metadata is descriptive data about an object; in this International Standard that object is “data”. 
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As ISO/IEC 11179-5 describes, the names for data elements, which may convey some of the semantics of 620 
their underlying data, can be constructed from the designations of their constituent concepts.  So, for some 621 
datum, the story it conveys might be written as “The temperature in Washington, DC at the bottom of the 622 
Washington Monument on 14 June 2013 at 1600 ET was 78°F”.  The designations of concepts (temperature; 623 
Washington, DC; Washington Monument, 1600 ET, and 78°F) are interspersed with English words to create a 624 
sentence, which contains the story. 625 

Finally, the relationships some concepts have with others, as defined in a concept system, add semantics to 626 
data.  For instance, the concept of a temperature measurement is different if it is a measure of the kinetic 627 
activity of molecules of air in some location on Earth versus a measure of ambient infra-red radiation in inter-628 
planetary space between Jupiter and Saturn.  In both cases, instances of temperature are ultimately 629 
measures of infra-red radiation, but they are obtained far differently.  The temperature of air is directly 630 
determined by the motion of molecules.  There are far too few molecules in inter-planetary space for the same 631 
kind of measurement to be meaningful.  A different sort of measurement is required. 632 

5.2.2 Management 633 

Looking across all the data elements found in an organization or across organizations, one finds many 634 
concepts that are the same.  For instance, in statistical survey organizations, data are collected and estimates 635 
produced for some population.  But surveys are often conducted on a regular basis – monthly, quarterly, 636 
yearly – so the population is repeated.  Moreover, many surveys might be conducted on the same population, 637 
each for its own specialized purpose.  A similar situation applies in a scientific research lab, where in a large 638 
program, the same scientific experiments are conducted repeatedly. 639 

Since some of the purposes of the MDR are understanding, re-use, harmonization, and standardization of 640 
data, then managing meanings is critical for those needs.  In the case of re-use in particular, where the same 641 
meanings are applied in different situations, it is inefficient, error prone, redundant, and inhibitory to store one 642 
concept multiple times.  If the same concept is used to describe many data elements, describe it once, and re-643 
use it. 644 

This concept management capability is an important addition to Edition 3 of ISO/IEC 11179.  The case for 645 
why concept management is important is provided in this sub-clause.  646 

5.3 Fundamental model of data elements 647 

Figure 1 illustrates the ideas conveyed in this sub-clause.  The figure itself is not normative, but it is used for 648 
illustration. 649 

For the purposes of ISO/IEC 11179, a data element is composed of two parts: 650 

 Data element concept 651 

 Value domain 652 

For the purposes of ISO/IEC 11179, a data element concept is composed of two parts: 653 

 Object class 654 

 Property 655 

The totality of objects for which we wish to collect and store data is the extension of an object class.  Object 656 
classes are concepts, and they correspond to the notions embodied in classes in object-oriented models and 657 
entities in entity-relationship models.  Examples are cars, persons, households, employees, jobs, and orders.  658 
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Properties are what humans use to distinguish or describe object classes.  They are characteristics, not 659 
necessarily essential ones, of the object class and form its intension.  They are also concepts, and they 660 
correspond to the notions embodied in attributes (without associated datatypes) in object-oriented or entity-661 
relationship models.  Examples of properties are color, model, sex, age, income, address, salary, or price. 662 

An object class may be a general concept.  This happens when the totality of objects corresponding to the 663 
object class has two or more members.  The examples in the previous paragraph are of this type.  Record 664 
level data are described this way.  On the other hand, an object class may be an individual concept.  This 665 
happens when the totality of objects corresponding to the object class has one member.  Examples are 666 
concepts corresponding to single objects, such as "the collection of all persons" or "the collection of service 667 
sector establishments".  Aggregate data are described this way.  Examples of properties for these object 668 
classes are average income or total earnings.555 669 

It is important to distinguish an actual object class or property from its name.  This is the distinction between 670 
concepts and their designations.  Object classes and properties are concepts; their names are designations.  671 
Complications arise because people convey concepts through words (designations), and it is easy to confuse 672 
a concept with the designation used to represent it.  For example, most people will read the word income and 673 
be certain they have unambiguously interpreted it.  But, the designation income may not convey the same 674 
concept to all readers, and, more importantly, each instance of income may not designate the same concept. 675 

Not all ideas are simply expressed in a natural language, either.  For example, "women between the ages of 676 
15 and 45 who have had at least one live birth in the last 12 months" is a valid object class not easily named 677 
in English.   Some ideas may be more easily expressed in one language than in another.   The German word 678 
Götterdämmerung has no simple English equivalent, for instance. 679 

Value domains are sets of permissible values for data elements. Datatype and (possibly) a unit of measure 680 
are associated with a value domain. For example, the data element representing annual household income 681 
may have the set of non-negative integers (with units of dollars) in Arabic numerals as a set of valid values.  682 
This is its value domain.  The scaled datatype is appropriate for this situation (see ISO/IEC 11404:2007, sub-683 
clause 8.1.9).  Currency is a likely representation class, and dollars a unit of measure. 684 

A data element concept may be associated with different value domains as needed to form conceptually 685 
similar data elements.  There are many ways to represent similar details about the world, but the data element 686 
concept for which the details are examples is the same.  Take the DEC country of person's birth as an 687 
example.  ISO 3166 – Country Codes contains seven different representations for countries of the world.  688 
Each one of these seven representations contains a set of values that may be used in the value domain 689 
associated with the DEC.  Each one of the seven associations is a data element.  For each representation of 690 
the data, the permissible values, the datatype, and possibly the units of measure, are altered. 691 

See ISO/IEC TR 20943-1– Procedures for achieving metadata registry content consistency – Part 1: Data 692 
elements for details about the registration and management of descriptions of data elements. 693 
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 694 

Footnote – This figure is for informational purposes only.  It is not normative. 695 

 696 

 697 

5.4 Data elements in data management and interchange 698 

Data elements appear in 2 basic situations: in databases and in transactions.  Databases are rendered either 699 
in memory or in files stored separately.  Data elements are the fundamental units of data an organization 700 
manages, therefore they must be part of the design of databases within the organization and all transactions 701 
the organization builds to communicate data to other organizations. 702 

Within the organization, databases are composed of records, segments, tuples, etc., which are composed of 703 
data elements.  The data elements themselves contain various kinds of data that include characters, images, 704 
sound, etc. 705 

When the organization needs to transfer data to another organization, data elements are the fundamental 706 
units that make up the transactions.  Transactions occur primarily between databases, but the structure (i.e. 707 
the records or tuples) databases don't have to be the same across organizations.  So, the common unit for 708 
transferring data and related information is the data element. 709 

5.5 Fundamental model of value domains 710 

Figure 2 illustrates the ideas conveyed in this sub-clause.  The figure itself is not normative, but it is used to 711 
illustrate the basic ideas. 712 

A value domain is a set of permissible values.  A permissible value is the association of some value and 713 
the meaning for that value.  The associated meaning is called the value meaning.  A value domain is the set 714 
of valid values for one or more data elements.  It is used for validation of data in information systems and in 715 
data exchange.  It is also an integral part of the metadata needed to describe a data element.  In particular, a 716 
value domain is a guide to the content, form, and structure of the data represented by a data element. 717 

Value domains come in two (non-exclusive) sub-types: 718 

Figure 1: Fundamental model of a data element 
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 Enumerated value domain 719 

 Described value domain 720 

An enumerated value domain contains a list of all its permissible values.  A described value domain is 721 
specified by a description.  The described value domain description describes precisely which permissible 722 
values belong and which do not belong to the value domain.  An example of a description is the phrase "Every 723 
real number greater than 0 and less than 1 represented as decimals in Arabic numerals". 724 

A conceptual domain is a set of value meanings.  Each value domain is linked to a conceptual domain in the 725 
following way: the value meaning from each permissible value in the value domain is one of the value 726 
meanings in the linked conceptual domain.  The intension of a conceptual domain is its value meanings.  727 
Many value domains may be linked to the same conceptual domain, but a value domain is associated with 728 
one conceptual domain.  Conceptual domains may have relationships with other conceptual domains, so it is 729 
possible to create a concept system of conceptual domains.  Value domains may have relationships with 730 
other value domains, which provide the framework to capture the structure of sets of related value domains 731 
and their associated concepts. 732 

Conceptual domains, too, come in two (non-exclusive) sub-types: 733 

 Enumerated conceptual domain 734 

 Described conceptual domain 735 

The value meanings for an enumerated conceptual domain are listed explicitly.  This conceptual domain type 736 
corresponds to the enumerated type for value domains.  The value meanings for a described conceptual 737 
domain are expressed using a rule, called a described conceptual domain description.  Thus, the value 738 
meanings are listed implicitly.  This rule describes the meaning of permissible values in a described value 739 
domain.  An example of a description is the phrase "Every real number greater than 0 and less than 1”.  This 740 
conceptual domain type corresponds to the described type for value domains.  See ISO/IEC TR 20943-3 – 741 
Procedures for achieving metadata registry content consistency – Part 3: Value domains for detailed 742 
examples. 743 

A unit of measure is sometimes required to describe data.  If temperature readings are recorded in a 744 
database, then the temperature scale (e.g., Fahrenheit or Celsius) is necessary to understand the meaning of 745 
the values.  Another example is the mass of rocks found on Mars, measured in grams.  However, units of 746 
measure are not limited to physical quantities, as currencies (e.g., US dollars, Lire, British pounds) and other 747 
socio-economic measures are units of measure, too. 748 

Some units of measure are equivalent to each other in the following sense: Any quantity in one unit of 749 
measure can be transformed to the same quantity in another unit of measure.  All equivalent units of measure 750 
are said to have the same dimensionality.  For example, currencies all have the same dimensionality.  751 
Measures of speed, such as miles per hour or meters per second, have the same dimensionality.  Two units 752 
of measure that are often erroneously seen as having the same dimensionality are pounds (as in weight) and 753 
grams.  A pound is a measure of force, and a gram is a measure of mass. 754 

A unit of measure is associated with a value domain, and the dimensionality is associated with the conceptual 755 
domain. 756 

Some value domains contain very similar values from one domain to another.  Either the values themselves 757 
are similar or the meanings of the values are the same.  When these similarities occur, the value domains 758 
may be in the extension of one conceptual domain.  The following examples illustrate this and the other ideas 759 
in this sub-clause: 760 
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EXAMPLE 1 – Similar described value domains 761 

  Conceptual domain name: Probabilities 762 

  Conceptual domain definition: Real numbers greater than 0 and less than 1. 763 

  ----------------------------- 764 

  Value domain name (1): Probabilities – 2 significant digits 765 

 Value domain description: All real numbers greater than 0 and less than 1 expressed in Arabic 766 
decimal numerals and represented with 2-digit precision. 767 

  Unit of measure precision: 2 digits to the right of the decimal point 768 

  ----------------------------- 769 

  Value domain name (2): Probabilities – 5 significant decimal digits 770 

  Value domain description: All real numbers greater than 0 and less than 1 expressed in Arabic 771 
decimal numerals and represented with 5-digit precision. 772 

  Unit of measure precision: 5 digits to the right of the decimal point 773 

EXAMPLE 2 – Similar enumerated value domains 774 

  Conceptual domain name: Naturally Occurring Chemical elements 775 

  Conceptual domain definition: Chemical elements found in nature 776 

  ----------------------------- 777 

  Value domain name (1): Naturally Occurring Element Names 778 

  Permissible values:  779 

  <Hydrogen, Class of atoms with one proton in the nucleus> 780 

  <Helium,  Class of atoms with two protons in the nucleus> 781 

    . . . 782 

  <Uranium, Class of atoms with 92 protons in the nucleus> 783 

  ----------------------------- 784 

  Value domain name (2): Naturally Occurring Element Symbols 785 

  Permissible values: 786 

  <H,   Class of atoms with one proton in the nucleus > 787 

  <He,   Class of atoms with two protons in the nucleus> 788 

    . . . 789 



ISO/IEC CD3 11179-1 

© ISO 2014 – All rights reserved 17 
 
 

  <U,   Class of atoms with 92 protons in the nucleus> 790 

Every value domain represents two kinds of concepts: data element concept (indirectly) and conceptual 791 
domain (directly).  The Data Element Concept is the concept associated with a data element.  The value 792 
domain is part of the representation for the data element, and, therefore, indirectly represents the data 793 
element concept, too.  However, the value domain is directly associated with a conceptual domain, so 794 
represents that concept, independent of any data element. 795 

 796 

Footnote – This figure is for informational purposes only.  It is not normative. 797 

 798 

 799 

See ISO/IEC TR 20943-3 – Procedures for achieving metadata registry content consistency – Part 3: Value 800 
domains for detailed examples about the registration and management of value domains. 801 

5.6 Fundamental model of concept systems 802 

For the purposes of ISO/IEC 11179, a classification scheme is a concept system intended to classify 803 
objects.  It is organized in some specified structure, limited in content by a scope, and designed for assigning 804 
objects to concepts defined within it.  Concepts are assigned to an object, and this process is called 805 
classification.  The relationships linking concepts in the concept system link objects that the related concepts 806 
classify.  In general, any concept system is a classification scheme if it is used for classifying objects. 807 

Figure 3 illustrates the ideas conveyed in the following three paragraphs in this sub-clause.  The figure itself is 808 
not normative, but it is used to illustrate the basic ideas. 809 

Concept systems consist of concepts and relations among the concepts.  The relations are a kind of concept, 810 
and they are types for the relationships that are established among particular sets of concepts. In ISO/IEC 811 

Figure 2: Fundamental model of value domains 
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11179-3, the relationships between concepts in a concept system are called links.  Concept systems, and 812 
classification schemes in particular, can be structured in many ways.  The structure is defined by the types of 813 
relationships that may exist between concepts. 814 

A special kind of concept system is a relationship system.  The statement "a set of N objects is classified by 815 
an n-ary relation" means that the N objects have a relationship among them of the given relationship type, 816 
where the relationship of that type takes N arguments. 817 

The content scope of the classification scheme circumscribes the subject matter area covered by the 818 
classification scheme.  The scope of the classification scheme is the broadest concept contained in the 819 
concept system of the scheme.  It determines, theoretically, whether an object can be classified within that 820 
scheme or not. 821 

 822 
 823 

Footnote – This figure is for informational purposes only.  It is not normative. 824 

 825 

 826 

A classification scheme can be used for the purpose of linking concepts to objects.  In a particular 827 
classification scheme, the linked concepts together with the other concepts related to the linked concept in the 828 
scheme provide a conceptual framework in which to understand the meaning of the object.  The framework is 829 
limited by the scope of the classification scheme. 830 

A concept system may be represented by a terminological system.  The designations are used to represent 831 
each of the concepts in the system and are used as key words linked to objects for searching, indexing, or 832 
other purposes. 833 

6 Metadata registries 834 

6.1 Introduction 835 

Metadata is also data, so metadata might be stored in a database.  A database of metadata that supports the 836 
functionality of registration is a metadata registry (MDR).  A conceptual model of an MDR for describing data 837 
is provided in ISO/IEC 11179-3.  The requirements and procedures for the ISO/IEC 11179 aspects of 838 

Figure 3: Fundamental model of concept systems 
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registration are described in ISO/IEC 11179-6.  For actual metadata registries, there may be additional 839 
requirements and procedures for registration, which are outside the scope of this International Standard.  840 
Rules and guidelines for providing good definitions and developing naming conventions are described in 841 
ISO/IEC 11179-4 and ISO/IEC 11179-5, respectively.  The role of classification is described in ISO/IEC 842 
11179-2.  Recommendations and practices for registering data elements are described in ISO/IEC TR 20943-843 
1.  Recommendations and practices for registering value domains are described in ISO/IEC TR 20943-3. 844 

An MDR contains metadata describing data constructs.  The attributes for describing a particular data 845 
construct (e.g., data elements, data element concept, conceptual domain, and value domain) are known, 846 
collectively, as a metadata object.  When the attributes are instantiated with the description of a particular 847 
data construct, they are known as a metadata item.  Registering the metadata item (i.e., entering the 848 
metadata into the MDR) makes it a registry item.  If the registry item is also subject to administration (as in the 849 
case of a data element), it is called an administered item. 850 

NOTE In common parlance, registering a metadata item describing a data construct is known as registering that data 851 
construct.  Actually, the data construct is not stored in the MDR, its description is.  This is analogous to the registries 852 
maintained by governments to keep track of motor vehicles.  A description of each motor vehicle is entered in the registry, 853 
but not the vehicle itself.  However, people say they have registered their motor vehicles, not the descriptions. 854 

6.2 Overview model for an ISO/IEC 11179 MDR 855 

The conceptual model for an ISO/IEC 11179 MDR contains two main parts: the conceptual level and the 856 
representational (or syntactical) level.  The conceptual level contains the classes for the data element concept 857 
and conceptual domain.  Both classes represent concepts. The representational level contains the classes for 858 
data element and value domain.  Both classes represent containers for data values. 859 

Clause 5 contains descriptions of each of the classes represented in Figure 4. 860 

 861 

Footnote – This figure is for informational purposes only.  It is not normative. 862 

 863 

 864 

Figure 4 pictorially represents several fundamental facts about the four classes: 865 

 A data element is an association of a data element concept and a representation (primarily a value 866 
domain) 867 

Figure 4: Overview Model for ISO/IEC 11179 Metadata Registry 
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 Many data elements may share the same data element concept, which means a DEC may be 868 
represented in many different ways 869 

 Data elements may share the same representation, which means that a value domain can be reused in 870 
other data elements 871 

 Value domains do not have to be related to a data element and may be managed independently 872 

 Value domains that share all the value meanings of their permissible values are conceptually equivalent, 873 
so share the same conceptual domain 874 

 Value domains that share some of the value meanings of their permissible values are conceptually 875 
related, so share the same conceptual domain in the concept system of conceptual domains that contain 876 
their respective conceptual domains 877 

 Many value domains can share the same conceptual domain 878 

 A data element concept may be related to many conceptual domains 879 

There is one important rule the Figure 4 does not depict: Given a data element, the conceptual domain related 880 
to its data element concept shall be the conceptual domain of its value domain. 881 

Many other facts are not illustrated in Figure 4, but some of these are described in Clause 6.  Two facts not 882 
described in Figure 4 are worth stating: 883 

 Relationships among data element concepts may be maintained in an MDR, which implies that a concept 884 
system of data element concepts might be maintained 885 

 Relationships among conceptual domains may be maintained in an MDR, which implies that a concept 886 
system of conceptual domains might be maintained 887 

Some fundamental issues of registration and administration of metadata in an MDR are described later in this 888 
clause. 889 

6.3 Fundamentals of registration 890 

The registration and administration functions specified in ISO/IEC 11179-6 are what separate an MDR from a 891 
database of metadata.  The means to accomplish these functions are a large part of the design of the 892 
metamodel specified in ISO/IEC 11179-3. 893 

Registration is the set of rules, operations, and procedures that apply to an MDR.  A detailed description of 894 
registration as it applies in ISO/IEC 11179 is found in ISO/IEC 11179-6.  The three most important outcomes 895 
of registration are the ability to monitor the quality of metadata, provenance (the source of the metadata), and 896 
the assignment of an identifier to each object described in an MDR.  Registration also requires a set of 897 
procedures for managing a registry, submitting metadata for registration of objects, and maintaining subject 898 
matter responsibility for metadata already submitted.  For actual implementations of a metadata registry, there 899 
may be additional requirements, which are outside the scope of this International Standard. 900 

Each administered item is maintained in a uniform and prescribed manner.  Identifiers, quality measures, 901 
responsible organizations, names, and definitions are all part of the general metadata that falls under 902 
administration.  Registration includes the process of creating or maintaining administrative and other detailed 903 
metadata. 904 
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The metadata lifecycle is recorded via the use of a registration status.  The lifecycle stages, typically, 905 
correspond to the level of quality of the metadata.  Each level is specified in ISO/IEC 11179-6.  Every 906 
administered item is assigned a registration status, and this status may change over time.  In addition, 907 
metadata quality is multi-faceted.  That is, there are several purposes to monitoring metadata quality.  The 908 
main purposes are 909 

 Monitoring adherence to rules for providing metadata for each attribute 910 

 Monitoring adherence to conventions for forming definitions, creating names, and performing 911 
classifications 912 

 Determining whether an administered item still has relevance 913 

 Determining the similarity of related administered items and harmonizing their differences 914 

 Determining whether it is possible to ever get higher quality metadata for some administered items 915 

The rules for creating and assigning identifiers are described in ISO/IEC 11179-6.  Each administered item 916 
within an MDR is assigned a unique identifier. 917 

The registration authority is the organization responsible for setting the procedures, administering, and 918 
maintaining an MDR.  The submitting organization is responsible for requesting that a new metadata item 919 
be registered in the registry.  The steward is responsible for the subject matter content of each registered 920 
item.  Each of these roles is described in ISO/IEC 11179-6. 921 

7 Overview of ISO/IEC 11179, Parts 1- 6 922 

7.1 Introduction of Parts 923 

This sub-clause introduces each part of the multi-part standard ISO/IEC 11179.  It summarizes the main 924 
points and discusses the importance of each. 925 

7.1.1 Part 1 926 

ISO/IEC 11179-1, Framework, introduces and discusses fundamental ideas of data elements, value domains, 927 
data element concepts, conceptual domains, concepts, and concept systems essential to the understanding 928 
of this set of standards and provides the context for associating the individual parts of ISO/IEC 11179. 929 

7.1.2 Part 2 930 

ISO/IEC 11179-2, Classification, provides a conceptual model for managing concept systems, which might be 931 
used as classification schemes.  Concepts from these schemes are associated with administered items 932 
through the process of classification.  Librarians, terminologists, linguists, and computer scientists are 933 
perfecting the classification process, so it is not described here.  The additional semantic content derived from 934 
classification is the important point. 935 

Associating an object with one or more concepts from one or more classification schemes provides 936 

 Additional understanding of the object 937 

 Comparative information across similar objects 938 
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 Understanding of an object within the context of a subject matter field (defined by the scope of a 939 
classification scheme) 940 

 Ability to determine slight differences of meaning between similar objects 941 

Therefore, managing classification schemes is an important part of maximizing the information potential within 942 
an MDR.  ISO/IEC 11179-2 provides the framework for this. 943 

7.1.3 Part 3 944 

ISO/IEC 11179-3, Registry metamodel and basic attributes, specifies a conceptual model for an MDR.  It is 945 
limited to a set of basic attributes for data elements, data element concepts, value domains, conceptual 946 
domains, concept systems, and other related classes.  The basic attributes specified for data elements in 947 
ISO/IEC 11179-3:1994 are included in this revision. 948 

The registry metamodel is expressed in the Unified Modeling Language.  It is divided into regions for 949 
readability.  All the provisions represented in the model are described in the text.  Several provisions 950 
represented in comment boxes in the diagrams are described in the text. 951 

The document contains a dictionary of all the modeling constructs (classes, attributes, and relationships) used 952 
in the model.  This collection of attributes is known as the "basic attributes".  All the attributes described in 953 
Parts 2, 4, 5, and 6 are contained in the registry metamodel. 954 

The registry metamodel is not a complete description of all the metadata an organization may wish to record.  955 
So, the model is designed to be extended if required.  However, extensions are, by their nature, not part of the 956 
standard. 957 

A clause describing conformance criteria is provided.  Conformance is described as either strictly conforming 958 
(all provisions met) or conforming (all provisions met, but additional provisions may exist). 959 

7.1.4 Part 4 960 

ISO/IEC 11179-4, Formulation of data definitions, provides guidance on how to develop unambiguous data 961 
definitions.  A number of rules and guidelines are presented in ISO/IEC 11179-4 that specify exactly how a 962 
data definition should be formed. A precise, well-formed definition is one of the most critical requirements for 963 
shared understanding of data; well-formed definitions are imperative for the exchange of information. Only if 964 
every user has a common and exact understanding of the data can it be exchanged trouble-free. 965 

The usefulness of definitions is one aspect of metadata quality.  Following the rules and guidelines provided in 966 
Part 4 helps establish this usefulness. 967 

7.1.5 Part 5 968 

ISO/IEC 11179-5, Naming principles, provides guidance for the designation of administered items. 969 
Designation is a broad term for naming or identifying a particular data construct.   970 

Names are applied to data constructs through the use of a naming convention.  Naming conventions are 971 
algorithms for generating names within a particular context.  There are semantic, syntactic, and lexical rules 972 
used to form a naming convention.  Names are a simple means to provide some semantics about data 973 
constructs, however the semantics are not complete.  Syntactic and lexical rules address the constituents 974 
(e.g., allowable characters), format, and other considerations. 975 
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Data constructs may be assigned multiple names, and one may be identified as preferred.  Usually, each 976 
assigned name is used within the context for which it was created. 977 

The aim for any naming convention is to allow development of names for items that are clear and transparent 978 
in meaning, concise, demanding minimal effort of interpretation by the end user, and subject to the constraints 979 
of the system under which the items are processed.  A naming convention can be used to form names by 980 
which information about the data is expressed.  Ideally, the names resemble short summaries of the formal 981 
definition of the information being named. 982 

7.1.6 Part 6 983 

ISO/IEC 11179-6, Registration, provides instruction on how a registration applicant may register a data 984 
construct with an RA and the assignment of unique identifiers for each data construct. Maintenance of 985 
administered items already registered is also specified in this document.  Registration mainly addresses 986 
identification, quality, and provenance of metadata in an MDR. 987 

An administered item identifier may be formed by the combination of the RA Identifier, the unique identifier 988 
assigned to the administered item within an RA, and the version. Each registry is maintained by an RA, to 989 
which data constructs logically and functionally belong.  For example, data constructs related to chemical 990 
matter would likely be registered under a Chemical Manufacturer Registration Authority.  Other structures for 991 
administered item identifiers are permitted as well, and edition 3 of 11179-6 will describe this variety. 992 

Registration is more complex than a simple indication whether a metadata item is either registered or not. 993 
Although it is tempting to insist that only "good" metadata may be registered, that is not practical.  Therefore, 994 
improvement in the quality of administered items is divided into levels called registration status.  In addition, 995 
there are status levels for administration between each of these quality levels.  Collectively, these status 996 
levels are called administrative status.  They indicate the point in the registration life cycle currently attained 997 
for an administered item. 998 

The provenance of metadata, the chain of responsibility is managed in an MDR, too.  The tasks and roles of 999 
the registration authority, responsible organization, and submitting organization are described.  A framework 1000 
for the registration process to be used in an MDR is provided. 1001 

Registration is both a process and a goal.  The assignment of an identifier, quality status, life-cycle status, and 1002 
describing provenance are goals.  The rules by which these goals are accomplished is the process. 1003 

7.2 Basic Principles for Applying ISO/IEC 11179, Parts 1-6 1004 

Each Part of ISO/IEC 11179 assists in a different aspect of metadata creation, organization, and registration; 1005 
and each Part shall be used in conjunction with the other Parts.  ISO/IEC 11179-1 establishes the 1006 
relationships among the Parts and gives guidance on their usage as a whole.  ISO/IEC 11179-3 specifies 1007 
metadata items a registration applicant shall provide for each object to be registered.  Detailed characteristics 1008 
of each basic attribute are given.  Because of their importance in the administration of metadata describing 1009 
data constructs, three of the attributes (name, definition, and identification) are given special and extensive 1010 
treatment in two documents.  ISO/IEC 11179-4 shall be followed when constructing data definitions.  1011 
Identification and naming shall follow principles set forth in ISO/IEC 11179-5.  ISO/IEC 11179-2 specifies a 1012 
set of attributes for use in the registration and administration of classification schemes and their components.  1013 
Metadata items are registered as registry items and administered as administered items in an MDR.  ISO/IEC 1014 
11179-6 provides guidance on these procedures. 1015 
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8 Conformance 1016 

There are no specific conformance criteria for this Part of this International Standard.  ISO/IEC 11179-1 is a 1017 
framework that ties the other parts of the standard together.  As such, conformance is not an issue for this 1018 
Part.  Each of the other Parts has its own conformance clause. 1019 
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Annex A 1065 

(Informative) 1066 

Data, Metadata, and Meta-Models 1067 

A.1   Introduction 1068 

ISO/IEC 11179 specifies the classes of metadata needed to describe data, and these specified classes are 1069 
organized into a model, called the meta-model.  This Informative Annex describes the relationships between 1070 
data and metadata and between data and the MDR meta-model, and these relationships provide a deeper 1071 
understanding of ISO/IEC 11179.   1072 

Since metadata are defined as data defining and describing other data, then an understanding of data and 1073 
how metadata are related to data will enhance the understanding and usages of ISO/IEC 11179.  1074 

A.2   Data 1075 

A.2.1   Definition 1076 

ISO/IEC 2382, term 01.01.02, defines data as “reinterpretable representation of information in a formalized 1077 
manner suitable for communication, interpretation, or processing”.  Upon inspection of this definition, the 1078 
fundamental characteristic of data is that they are representations of information.  The other phrases and 1079 
words in the definition are modifiers and behave as distinguishing characteristics. 1080 

Consider a typical example of a table of data from a database.  See Table 1 for an illustration. 1081 

Name  Sex  Education  Age  Weight 

Joe  M  5  52  81.6  

Bill  M  2  27  68.4  

Mary  F  1  33  56.7  

 1082 

Table 1: Illustration of Data in Database Table 1083 

Each cell in Table 1 contains a datum of some kind. 1084 

In the rest of Clause A.2, the definition of data in ISO/IEC 2382 is analyzed. 1085 
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A.2.2   Representation of information 1086 

Since data are representations of information, then each cell in Table 1 contains such a representation, 1087 
because each cell contains a datum.  The representation in each cell in this case is in the form of a string of 1088 
characters, depending on which column the cell is in; and these representations stand for, or denote, some 1089 
information, which is the meaning of the datum in each cell. 1090 

The Table 1 provides several ways to look at how a representation encodes meaning.  For instance, consider 1091 
the row with “Joe” in the name column.  There, the character M in the sex column denotes the male sex.  The 1092 
numeric character 5 denotes an educational attainment of a graduate degree.  The numeral 52 means the 1093 
person is fifty-two years old.  The numeral 81.6 means the person weighs eighty-one and six-tenths 1094 
kilograms.  As ISO/IEC 11179-3 shows, much more meaning might be attached than what is illustrated here, 1095 
and 11179-3 may not provide for all the meaning an application needs.  1096 

As described in Sub-Clause 5.2.1, the information conveyed by a datum is (partially) contained in the 1097 
meanings of ISO/IEC 11179 data constructs that are concepts.  In particular, each datum is a permissible 1098 
value from some value domain as described in Sub-Clause 5.5, and the meaning part of a permissible value 1099 
includes the value meaning, which is a kind of concept.  So, the information conveyed by a datum is in the 1100 
form of meanings of concepts, and the representation of that information is the other part of a permissible 1101 
value, called value in 11179-3.  This means a datum in Table 1 is a representation of a concept (value 1102 
meaning) by some alphanumeric string which denotes it. 1103 

More generally, representations might be alphanumeric strings, bit-maps, or any other perceivable object (see 1104 
3.2.22).  This is what is meant by a sign; see Clause 4.  Therefore, substituting sign for “alphanumeric string” 1105 
in the last sentence of the previous paragraph, we see that any datum is a designation, as defined in ISO 1106 
1087-1.  See also Clause 4. 1107 

A.2.3   Caveat 1108 

A datum cannot be just any designation, however.  There must be delimiting characteristics that distinguish 1109 
data from terminology in general.  Going back to the ISO/IEC 2382 definition, data are “suitable for 1110 
communication, interpretation, or processing”, they are “reinterpretable”, and they are representations in a 1111 
“formalized manner”.  Analyzing these parts of the definition will uncover the delimiting characteristics. 1112 

A.2.4   Interpretation 1113 

Data are interpretable, i.e., capable of being understood, because interpretation is the process of going from a 1114 
representation to its underlying meaning, as described further here.  See also Clause A.3.  A datum results 1115 
from the determination of a property of an object, where the term property is understood by how the term is 1116 
used in ISO 704, not ISO/IEC 11179.  The property is itself a concept, and a designation for this concept is 1117 
recorded.  The sign for this designation is the representation discussed in Sub-Clause A.2.2.  Because the 1118 
representation is tied to a concept, it is capable being understood.  The context under which a determination 1119 
is made provides the extra meaning beyond that of the property.  This will be discussed further in this Annex. 1120 

NOTE 1: The use of the word determination here is purposeful.  Often, data are said to be observations, but many data 1121 
are calculated or estimated from others (e.g., statistical estimates), measured by an instrument not in human control (e.g., 1122 
the altitude or airspeed of an airplane), or generated by the application of some law, policy, or administrative program 1123 
(e.g., US Social Security numbers).  There may be others as well. 1124 

NOTE 2: In applications of ISO/IEC 11179, it is expected that the representations, meanings, and context for some data 1125 
are recorded in an MDR. 1126 
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Data are reinterpretable, because the interpretation process does not change anything about them.  That is, a 1127 
representation is unaffected by interpretation.  Finally, interpretation essentially concerns the terminological 1128 
character of a datum.  So, no new characteristics are uncovered. 1129 

A.2.5   Communication and processing 1130 

Communication and processing require a different kind of understanding, and here is where additional 1131 
characteristics for data lie.  Communication is about the conveyance of information through being able to 1132 
move a datum from one computer storage medium to another.  This is fundamental to the operations of 1133 
almost any process carried out on a computer, and it requires the ability to make faithful copies of data.  For 1134 
example, one copies a datum from a flash drive to main memory to perform calculation on it.  A faithful copy 1135 
of a datum is determined by whether there is equality between the original and the copy.  Therefore, the ability 1136 
to determine equality is a necessary characteristic of data. 1137 

Processing, at its core, refers to some kind of manipulation of data.  The ability to perform basic arithmetic 1138 
and string operations are the fundamental building blocks of any operation that is allowed on data.  These 1139 
manifest themselves in the definition of a datatype for data.  See ISO/IEC 11404:2007 – General purpose 1140 
datatypes for a deeper discussion.  However, using the columns in Table 1, some typical datatypes for data 1141 
are illustrated.  These examples show the kinds of assumptions and operations that may be allowed for data. 1142 
Again, this is not a general treatment, as the details can be found in ISO/IEC 11404:2007.  1143 

There are 5 columns in Table 1, each with a label: name, sex, education (educational attainment), age, and 1144 
weight.  The 11404 datatype families appropriate for each column are as follows: 1145 

 Column     11404 Datatype Family 1146 

 Name     Character string 1147 

 Sex      State 1148 

 Educational attainment  Enumerated 1149 

 Age      Natural number 1150 

 Weight     Real 1151 

Each of these datatype families is defined through a set of axioms, called properties in ISO/IEC 11404:2007, 1152 
and a set of allowed operations, called characterizing operations in 11404.  The operations follow from the 1153 
axioms. 1154 

The equality axiom is true for every datatype family defined in 11404.  Other axioms are added to allow for 1155 
more complex operations.  For example, State types are finite lists with only equality possible.  Enumerated 1156 
types are ordered finite lists.  Character string types provide typical string manipulations.  Natural number 1157 
types provide for the operations allowed on the Natural Numbers (i.e., no division), and Real types allow all 1158 
arithmetic operations and taking roots.  1159 

The bottom line is each datatype family defined in 11404 provides a model or rules for the kinds of operations 1160 
and processing allowed for some data. 1161 

A.2.6   Suitable formalized manner 1162 

What gets manipulated during processing?  It is the signs used in the designations of data that are 1163 
manipulated.  The kinds of operations allowed are determined by the underlying concepts the signs represent.  1164 
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For instance, if the sign 1 designates the concept of the male sex, then not much can be done with it.  The 1165 

concepts male and female do not have any obvious arithmetic associated with them.  If, on the other hand, it 1166 
designates the real number one, then many operations and arithmetic properties can be assumed for it. This 1167 
implies that computers process signs rather than data, but the manner of that processing depends on the 1168 
datatype. 1169 

NOTE: The use of the word property in the paragraph above is intended to have its common English meaning.  This 1170 
represents the 4th different usage of the sign in this Annex. 1171 

The signs themselves need to be regularized (i.e., formalized) in some sense so that processing happens 1172 

consistently.  Otherwise, computers will not be able to make sense of them.  Humans recognize that 3 and 3 1173 

are the same in some sense – they both commonly designate the number three.  Such regularized signs in 1174 
computers are, for example, 16-bit strings used to encode any character in a character set in use in the world.  1175 
The character set supplies the underlying concept for each of the allowed bit combinations.  So, for example, 1176 
the simple arithmetic problem of two plus two is visualized through use of signs as 2+2, and the human 1177 
familiarity with that notation makes it easy to arrive at the answer, four (or 4 visualized). 1178 

A.2.7   Signs 1179 

Children are taught early in school that a numeral and a number are not the same.  Numerals are what are 1180 
written down or perceived.  Numbers are concepts; they are units of knowledge or thought.  Therefore, 1181 

numerals are signs used to designate numbers.  For the number three, the signs 3 and 3 both designate it.  1182 

They each could designate other concepts as well.  In any case, they are examples of the same (Arabic) 1183 
numeral. What is it that allows people to say these signs are the same? 1184 

Without getting into a deep philosophical discussion about signs, it should be clear the idea of a particular 1185 
numeral is a concept as well.  The concept of the Arabic numeral 3 might be defined, roughly, as two 1186 
approximately semi-circular shapes, both open to the left, placed vertically so the bottom end of the upper one 1187 
merges with the top end of the lower one.  Other numerals, including Roman numerals, might be like-wise 1188 
defined.  In fact, this idea generalizes, and all signs are really concepts with perceivable objects belonging to 1189 
their extensions.  The perceivable objects are what are used to refer to concepts. 1190 

Plainly, 3 and 3 are perceivable objects and are both in the extension of the concept of the numeral 3.  Other 1191 

signs behave similarly.  In fact, every numeral, letter, and word of text in this International Standard is a sign, 1192 
yet each could be written in a different font or font size.  These alphanumeric strings are signs designating 1193 
concepts. 1194 

A.2.8   Examples 1195 

The following examples illustrate how the ideas presented in this Clause provide a rich description of data.  1196 
Here, we depict a hierarchy of signs and concepts to describe how computers and the humans that use them 1197 
encode and make use of data. 1198 

Example 1 – Computers are electronic machines that operate through the use and detection of voltages.  Voltages are 1199 
perceivable objects, as they are detectable.  What follows might not be the actual way any computer works, but the 1200 
principle is the important point.  Let the idea of a binary digit (bit) “0” (similar to a decimal numeral) be denoted by a 1201 
voltage of zero volts and the idea of a bit “1” be denoted by the voltage of five volts.  Thus, the voltages are signs and the 1202 
bits they designate are concepts.  Therefore, the permissible values in some value domain might be defined as follows: 1203 

<0V, bit “0”> 1204 

<5V, bit “1”> 1205 
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 1206 

Example 2 – From the definitions of bits in Example 1, let 0 denote the binary number zero and 1 denote the binary 1207 
number one.  Therefore, a set of permissible values in some new value domain might be defined as follows: 1208 

<0, binary number zero> 1209 

<1, binary number one> 1210 

 1211 

Example 3 – Strings of bits may represent any number in base-2 notation.  The range of numbers is limited by the number 1212 
of bits available.  As with the Arabic decimal notation, the least significant bit is written on the right, and each place 1213 
subsequent to the left denotes the next higher power of two beginning with power zero.  For instance, the number 1214 
designated “55” in decimal notation has a binary representation of “110111”, which is interpreted as 1*32 + 1*16 + 0*8 + 1215 
1*4 + 1*2 + 1*1 (by means of the usual practice of inferring numbers from the decimal Arabic numeral notation).  1216 
Therefore, the description in some value domain might be written as follows: Natural numbers designated by binary 1217 
representation, with least significant bits on the right. 1218 

 1219 

Example 4 – Strings of bits may also represent a character in some character set.  It is outside the scope of this 1220 
international standard to explain character sets, but it suffices to note that each character is assigned a natural number 1221 
within some fixed range.  For instance, in the ASCII character set, the number sixty five denotes the character “A”, and 1222 
number ninety nine denotes the character “c”.  Therefore, the permissible values in some value domain might be defined 1223 
as given in http://en.wikipedia.org/wiki/ASCII  (The page devoted to a description of ASCII at the Wikipedia web site.). 1224 

 1225 

Example 5 – Strings of characters constitute words in natural language and terms in special languages.  Underlying 1226 
concepts are their meanings.  For instance, the reserved words in programming languages are examples of such terms, 1227 
such as while and switch in the C language. 1228 

 1229 

A.3  Information 1230 

Again, ISO/IEC 2382 defines information as “knowledge concerning objects, such as facts, events, things, 1231 
processes, or ideas, including concepts, that within a certain context has a particular meaning”.  In this Annex, 1232 
information that is conveyed by a datum is the limit of the discussion.  Even so, the definition states 1233 
information is a kind of knowledge concerning objects, and this knowledge has a particular meaning within 1234 
some context.  So, information is about the meaning of some objects, data in this case. 1235 

In sub-clause A.2.2, the interpretability of data was discussed.  The result of interpretation is the meaning 1236 
behind data.  In this sub-clause, information is the meaning of some objects in context, data are objects, and 1237 
data are observed under certain conditions (i.e., context).  Therefore the interpretation of data leads to 1238 
information. 1239 

In [24], information conveyed by data is described as the result of an interpretation of that data under certain 1240 
circumstances.  This is expressed by a function, the infological equation, defined as follows: 1241 

I = i(D, S, t) 1242 

http://en.wikipedia.org/wiki/ASCII
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where 1243 

I = information 1244 

i = the interpretation function 1245 

D = data 1246 

S = pre-knowledge, i.e., what an interpreter knows in advance 1247 

t = time 1248 

Here, the context under which information is interpreted is the time (t) and the pre-knowledge (S) of the 1249 
interpreter. 1250 

The infological equation, then, closes the circle between, data, meaning, and information.  Knowing some 1251 
information, it is possible to extract a meaning, and it is possible to record this meaning as a datum.  Now, it is 1252 
possible to go from the datum back to the information it conveys, via an interpretation using the infological 1253 
equation. 1254 

A.4  Metadata 1255 

ISO/IEC 11179 defines metadata as “data that defines and describes other data”.  However, this does not say 1256 
how metadata arises or where it comes from.  The infological equation provides the answer. 1257 

Suppose, the following string appears in some cell in a table of data: 1258 

2013-12-10-14:30:00 

 1259 

Further, suppose this cell means the following: 1260 

 Takeoff date/time of a child’s magic dragon is 10 December 2013 at 14:30. 1261 

NOTE - In fact-based modeling, this statement is referred to as a fact. 1262 

This fact is the interpretation of, the meaning behind, the datum, and it is the result of applying the infological 1263 
equation to the datum above.  However, at any particular time, this might not reflect all that can be interpreted 1264 
about this datum, and this why S (pre-knowledge) and t (time) are parameters to the function. 1265 

The meaning of the fact is information the datum conveys, and one interprets the data to obtain it.  However, 1266 
meaning and information are ideas humans carry around in their heads.  The string of words whose meaning 1267 
is called a fact above is actually a reification (a realization) of that meaning. 1268 

It is also true that the fact given above is a description of the datum.  A description conveys the meaning of 1269 
some object.  This might not be all that one wants or needs to know about the datum, but more pre-1270 
knowledge will help uncover missing pieces.  For our fact above, the date and time of the event, the local 1271 
weather at the time, the location, the measurement technique, and the precision of the measurement might all 1272 
be relevant details in the interpretation.  Each can be added to the fact as they are uncovered.  For example, 1273 
adding these additional pieces of information to the description might lead to the following: 1274 
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 The takeoff date/time of a child’s magic dragon on a cool cloudy day on the Black Lake at Hogwarts 1275 
School for Witchcraft and Wizardry in Scotland, UK as determined through magic by those watching 1276 

from the Gryffindor Tower2 was 10 December 2013 at 14:30:00 GMT. 1277 

This statement is a description and meaning of the datum presented above.  The statement is a sentence 1278 
typed into this document, so it is rendered as data itself.  Therefore, the statement is metadata. 1279 

The question then comes to mind as to how this statement could be split and organized in a database.  1280 
ISO/IEC 11179-3 provides a meta-model for organizing metadata (specific portions of the reified information).  1281 
The following is a small subset of the attributes 11179-3 provides and the values the fact above provides: 1282 

Object class     takeoff of child’s magic dragon 1283 

Property      date/time 1284 

Value domain description  date and time represented with Arabic numerals 1285 

Format yyy-mm-dd:hh-mm-ss 1286 

Precision     nearest second 1287 

Datatype      date-time 1288 

Some of the possible metadata in the description has no obvious attribute in the 11179-3 meta-model, such 1289 
as the weather, name of the school, and location of the school.  This problem, and the general issue of 1290 
selecting attributes, is discussed in the next sub-clause.  1291 

A.5  Factoring 1292 

Factoring is the process of taking a complex idea and breaking it into manageable conceptual pieces.  In this 1293 
sub-clause, factoring and how it relates to the use of meta-models is discussed. 1294 

A.5.1   Factoring data descriptions 1295 

First, the issue of how to factor a description so that it will meaningfully fit into the classes and attributes of a 1296 
meta-model is discussed. 1297 

As seen in the previous sub-clause, the reified fact may contain many ideas (concepts and combinations of 1298 
concepts) strung together.  These ideas are instances (objects) of some classes; however the problem is to 1299 
determine which ideas are instances of which classes. 1300 

Returning to the example in the last sub-clause, here is a list of the ideas in the detailed description: 1301 

Takeoff of child’s magic dragon 1302 

10 December 2013 at 14:30 GMT 1303 

Black Lake at Hogwarts School for Witchcraft and Wizardry in Scotland, UK 1304 

                                                      

2 Details taken from the series of books on the character Harry Potter written by J. K. Rowling. 
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Cool and cloudy 1305 

Not all these ideas are atomic in the sense that they might meaningfully be broken into two or more other 1306 
broader ideas. 1307 

NOTE – The use of the word “broader” here might be confusing.  An idea that has many descriptors to it is highly 1308 
specialized.  It has a narrowed intension, as described in ISO 704.  For instance, “horn on Jack’s unicorn” is more 1309 
specialized than “horn on a child’s unicorn”.  Removing extra descriptors broadens the concept left over. 1310 

Examples of non-atomic ideas from the list above and how they might be factored further follow here: 1311 

 Takeoff of child’s magic dragon 1312 

o Takeoff; child’s magic dragon 1313 

o Magic dragon takeoff; child 1314 

o Magic dragon; takeoff; child 1315 

 10 December 2013 at 14:30:00 GMT 1316 

o 2013; December; 10; 14; 30; 00; GMT 1317 

o 10 December 2013; 14:30:00; GMT 1318 

 Black Lake at Hogwarts School for Witchcraft and Wizardry in Scotland, UK 1319 

o Black Lake at Hogwarts School for Witchcraft and Wizardry; Scotland, UK 1320 

o Black Lake; Hogwarts School for Witchcraft and Wizardry; Scotland; UK 1321 

The main point is there is no canonical way to divide the ideas in a description.  The information needs of 1322 
analysts may determine how best to do this. 1323 

To explore this further, take the Object Class and Property from the 11179-3 meta-model and determine 1324 
which part of the example description fits there.  The Object Class is generally a description of the collection 1325 
of objects for which data are determined.  Typical examples are persons, business establishments, or 1326 
educational institutions.  The Property is generally a characteristic of the Object Class that can be determined.  1327 
For instance, date and time or the date and time of takeoff are examples.  Here, the relevant part of the 1328 
description seems to be “takeoff date/time of president’s aircraft”.  Some other details, such as Boeing 747, 1329 
could be added, but this will be left out for simplicity. 1330 

There are several possibilities for both: 1331 

 Object Class        Property 1332 

o takeoff of child’s magic dragon    date/time 1333 

o child’s magic dragon      takeoff date/time 1334 

o magic dragon       child’s takeoff date/time      1335 
   1336 
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As previously described, there is no right answer.  It depends on what the use of the data will be as to how it 1337 
should be factored.  But, factoring, in the sense of this sub-clause, is the process of deciding which ideas 1338 
belong to what classes and attributes in the meta-model. 1339 

A.5.2   Factoring, meta-models, and classification 1340 

The MDR meta-model provides classes and attributes in which to include descriptions of data.  A description 1341 
of some data, a fact as described in sub-clause A.4, is a set of ideas (including concepts) strung together.  1342 
Fitting these ideas meaningfully into the classes and attributes of the meta-model is called factoring, as 1343 
described in sub-clause A.5.1. 1344 

Classification is the process of assigning some object to the extension of a concept.  The process is 1345 
successful if the object really does correspond to the assigned concept.  Usually, classification is done against 1346 
a concept system, so objects of many different kinds can be compared once they are classified.  For instance, 1347 
the biological classification of living things is used in this way. 1348 

Since the classes and attributes in the MDR meta-model are concepts, then that meta-model is a concept 1349 
system.  Since, concepts are conceivable objects (as described in ISO 704), then they are objects, too, and 1350 
subject to classification.  Finally, since facts contain concepts and other ideas, then the factors constituting 1351 
those facts might be classified as well. 1352 

This means that factoring as described in sub-clause A.5.1 is a kind of classification (a process, not a concept 1353 
system).  As a result, one can apply the same kinds of analyses to factoring that are applied to classification 1354 
in general.  In particular, there may be errors; there may be ambiguous situations with more than one 1355 
adequate answer; and situations may arise with no adequate answer given the available concept system (i.e., 1356 
the MDR). 1357 

All this means care must be applied when using the MDR, both from the metadata management perspective 1358 
and the perspective of the user of data described by it.  Two different organizations might register descriptions 1359 
of equivalent data in the form of data elements, yet those data elements might look substantially different.  1360 
Looked at in a different way, just because two data element descriptions differ does not mean they cannot be 1361 
describing similar if not equivalent data. 1362 

ISO/IEC TR 20943-5 describes a means of comparing and harmonizing data by analyzing descriptions in 1363 
MDRs.  This Annex shows how these descriptions can fail to look the same and the situations that might 1364 
cause this to happen. 1365 


