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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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nternational Standard gives requirements and defines the abstract syntax for a specificatiorn
ed in the creation of a data entity dictionary (DED).

cope and field of application are furthermore detailed in subclauses 1.1 and, 132 of the encl
Cation.

Requirements

irements are the technical recommendations made in the’ following publication (reprod
ing pages), which is adopted as an International Standard:

DS 647.1-B-1, June 2001, Data entity dictionary specification language (DEDSL) — Ab

DO0011).

les and paragraphs of publication CCSDS 647.1-B-1.

s jtov

part is information which is relevant to the CCSDS publication only.

1-7

he following informationto the references indicated in 1.6:
Document CESDPS 620.0-B-2, May 1992, is equivalent to ISO 12175:1994.
Document’€CSDS 643.0-B-1, November 1992, is equivalent to ISO 14962:1997.

Document CCSDS 630.0-B-1, June 1993, is equivalent to ISO 13764:1996.

language to

psed CCSDS

Lced on the

Stract syntax

he purposes of international standardization, the modifications outlined below shall apply t¢ the specific

Updatethe following reference as follows:
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Page C-1

Update and add the following information to the references in Annex C as follows:

[C2] Document CCSDS 644.0-B-2, November 2000, is equivalent to ISO 15889:2003.
[C8] Document CCSDS 301.0-B-3, January 2002, is equivalent to ISO 11104:—1).

[C11] ISO/IEC 11179-3:2003, Information technology — Metadata registries (MDR) — Part 3: Registry
metamodel and basic attributes

Delete the fi In\ming reference:

[C10] ltis clted for normative purposes and is given in 1.6, page 1-7 (see reference [7]).

3 Revisipn of publication CCSDS 647.1-B-1

It has beenp agreed with the Consultative Committee for Space Data Systems that Subcomnmittee
ISO/TC 20/SIC 13 will be consulted in the event of any revision or améndment of publigation
CCSDS 647 [1-B-1. To this end, NASA will act as a liaison body between CCSDS:and ISO.

1) To be published. (Revision of ISO 11104:1991)
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AUTHORITY
Issue: Blue Book, Issue 1
Date: June 2001
Location: Oxfordshire, England

'his document has been approved for publication by the Management Cournci| of the
Consultative Committee for Space Data Systems (CCSDS) and represents the cdnsensus
echnical agreement of the participating CCSDS Member Agencies. (iIFHe proceglure for
eview and authorization of CCSDS Recommendations is detailed in {C?1], and the rpcord of
Agency participation in the authorization of this document can be gbtained from the|[CCSDS

becretariat at the address below.

Lo N = = A~

This document is published and maintained by:

CCSDS Secretariat

Program Integration Division (Code MT)
National Aeronautics and Space Administration
Washington, DC 20546, USA

CCSDS 647.1-B-1 i June 2001
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STATEMENT OF INTENT

The Consultative Committee for Space Data Systems (CCSDS) is an organisation officially
established by the management of member space Agencies. The Committee meets
periodically to address data systems problems that are common to all participants, and to
formulate| sound technical solutions to these problems. Inasmuch as participation in the
CCSDS [is completely voluntary, the results of Committee actions are termed
Recommé¢ndations and are not considered binding on any Agency.

This Recgmmendation is issued by, and represents the consensus of, the CCSDS Plenary
body. Agency endorsement of this Recommendation is entirely voluntary.., Endorsement,
however, jndicates the following understandings:

o  Whgnever an Agency establishes a CCSDS-related standard, this'standard will be in
accqrd with the relevant Recommendation. Establishing such a'standard does not
preclude other provisions which an Agency may develop.

o  Whgnever an Agency establishes a CCSDS-related standard, the Agency will provide
othef CCSDS member Agencies with the followinginformation:

— | The standard itself.
— | The anticipated date of initial operational capability.
— | The anticipated duration of operational service.

o  Spegific service arrangements.shall be made via memoranda of agreement. Neither this
Recpmmendation nor any. ensuing standard is a substitute for a memorandum of
agregment.

No later than five years from its date of issuance, this Recommendation will be reviewed by
the CCSI)S to detefinine whether it should: (1) remain in effect without change; (2) be
changed tp reflect.the impact of new technologies, new requirements, or new directions; or,
(3) be retired.or/canceled.

In those instances when a new version of a Recommendation is issued, existing CCSDS-
related Agency standards and implementations are not negated or deemed to be non—CCSDS
compatible. It is the responsibility of each Agency to determine when such standards or
implementations are to be modified. Each Agency is, however, strongly encouraged to direct
planning for its new standards and implementations towards the later version of the
Recommendation.

CCSDS 647.1-B-1 i June 2001
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FOREWORD

This Recommendation is a technical Recommendation that provides a model and language to
increase the standardisation of the expression of semantic concepts that are to be carried with
data. These semantic concepts are given standard names, and a standard way of expressing
them is also provided. The semantic information may be conveyed either in acegmputer-
frocessable manner or via conventional (e.g., paper) documentation.

Through the process of normal evolution, it is expected that expansion, delgtion or
thodification to this document may occur. This Recommendation is\therefore sybject to
(CCSDS document management and change control procedures defined in referenge [C1].
(Current versions of CCSDS documents are maintained at the CCSDS"Web site:

http://www.ccsds.org/

Questions relative to the contents or status of this doCument should be addressefl to the
(CCSDS Secretariat at the address indicated on paged.

CCSDS 647.1-B-1 il June 2001
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At time of publication, the active Member and Observer Agencies of the CCSDS were

Member Agencies

— Agenzia Spaziale Italiana (ASI)/Italy.

— British National Space Centre (BNSC)/United Kingdom.

— Canadian Space Agency (CSA)/Canada.

— Ce¢ntral Research Institute of Machine Building (TsNIIMash)/Russian Federation.
— C¢ntre National d’Etudes Spatiales (CNES)/France.

— Degutsches Zentrum fiir Luft- und Raumfahrt e.V. (DLR)/Germany.

— Eyropean Space Agency (ESA)/Europe.

— Inptituto Nacional de Pesquisas Espaciais (INPE)/Brazil.

— National Aeronautics and Space Administration (NASA HQ)/USA.

— National Space Development Agency of Japan (NASDA)/Japan.

Observer |Agencies
— Austrian Space Agency (ASA)/Austria.
— C¢ntral Research Institute of Machine Building (TsNIIMash)/Russian Federation.
— Cg¢ntro Tecnico Aeroespacial (CTA)/Brazil.
— Chinese Academy of Space Technology (CAST)/China.
C}mmonwealth Scientific and Industrial Research Organization (CSIRO)/Australia.
Communications Research Laboratory (CRL)ZJapan.
— Danish Space Research Institute (DSRI)/Denmark.
- EE:{'Sopean Organization for the . Exploitation of Meteorological Satellites

(HUMETSAT)/Europe.
— Edropean Telecommunications Satellite Organization (EUTELSAT)/Europe.
— Fdderal Service of Scientific, Technical & Cultural Affairs (FSST&CA)/Belgium.
— Hgllenic National Space Committee (HNSC)/Greece.
— Infian Space Research.Organization (ISRO)/India.
— Infustry Canada/Communications Research Centre (CRC)/Canada.
— Inptitute of Space and Astronautical Science (ISAS)/Japan.
— Inptitute of SpaceResearch (IKI)/Russian Federation.
— KFKI Research Institute for Particle & Nuclear Physics (KFKI)/Hungary.
— M[IKOMTEK: CSIR (CSIR)/Republic of South Africa.
— Korea Aerospace Research Institute (KARI)/Korea.
—  Miuistry of Communications (MOC)/Israel.
— National Oceanic & Atmospheric Administration (NOAA)/USA.
— National Space Program Office (NSPO)/Taipei.
— Swedish Space Corporation (SSC)/Sweden.
— United States Geological Survey (USGS)/USA.

CCSDS 647.1-B-1 iv June 2001
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1 INTRODUCTION
1.1 PURPOSE AND SCOPE
This document provides an extensible way of defining data entity dictionaries.

A Data Entity is a concept that can, or does, take on one or more values. Semantics of a data
1ntity, such as a text definition of its meaning, are defined by attributes. The purpesg of this

ecommendation is to define a language for specifying a dictionary whieh) describes
demantics for a collection of data entities—it does not define a specific dictionaty.

A dictionary is understood as a mechanism that is able to organise a set-0f information in a
donsistent and easily understandable manner, and it is commonly used by humans to|look up
the meaning of words used in natural languages. Similarly, a Data Entity Dictionary (DED)
is used by humans and systems to look up the definition, and other attributes, of datq entities
ysed in the definition and generation of data products.

This document defines the abstract definition of the semantic information that is reduired to
Be conveyed and presents the specification in caylayered manner (attributes, [entities,
dictionaries). This is done so that the actual technique used to convey the information is
independent of the information content and, thetefore, the same abstract standard can|be used
within different formatting environments.. Fhis also permits the semantic informatipn to be
translated to different representations as-may be needed when data are transferrel across
different domains.

This Recommendation defines the concepts of name, definition, units, and a small set of
ather standard attributes so that.they may be used consistently in the formation of dafa entity
dictionaries. Given the wid¢ variety of data entities that may need to be described, only a
fiew of the attributes are(made mandatory by this Recommendation.

The method used. to-define standard attributes can also be used to extend the set of aftributes
Reyond the standard ones provided within this Recommendation.

Several classes of data entities are defined. These classes allow making a distinction petween
the abstract data entities—the models—and the concrete data entities—the data figlds in a
data‘product.

This Recommendation is strongly based on the International Organization for
Standardization (ISO)/International Electrotechnical Commission (IEC) Specification and
standardisation of data elements (reference [C11]) with which it is widely consistent for all
semantic aspects. However this Recommendation does not require knowledge of
reference [C-11] in order to be understood.

CCSDS 647.1-B-1 1-1 June 2001
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1.2 APPLICABILITY

This Recommendation is intended to be used by implementers of a concrete syntax for Data
Entity Dictionaries. Such dictionaries could then be used for example:

— by data producers to construct dictionaries that describe, in a more formal manner,
data entities within their data products;

— bl data users to understand data received from data producers who have used this
Recommendation to construct their dictionaries;

— by an organisation that mandates the attributes used to define each entity description|
1 dictionaries used within that organisation;

o

y a particular community, such as Earth observation, space physics, archives, etc., to
ptablish a degree of standardisation for the contents of any data’entity dictionary
psociated or not with a data product (this would be Cdone by using this
ecommendation to define a community-wide data entity dictionary);

o g o g

y organisations and communities to exchange the contents of a data entity dictionary
1 a standardised manner, i.e., to facilitate interoperabitity.

—

1.3 RATIONALE

A given|data entity may take on a range of *values that are represented differently within
different|{formats, including such generic formats Hierarchical Data Format (HDF) (reference
[C-6]), Jommon Data Format (CDF) (réference [C-7]), or in native formats. However therg]
is infornmpation about that data entity, such as its definition and other semantic attributes,
which is [independent of the valuesand their representation in any given format.

Part of this information can.be éxpressed in a data entity dictionary, and this dictionary can
be exprepsed in many different ways. For example, it may be expressed in natural language
paragraphs within a doCument that accompanies a data product. It may be partially expressed
by attribyites defined within generic or native data product formats, while the rest may be inj
other do¢guments< The concepts used in the description of the data entities may vary widely,
or subtlyl These concepts may not be documented at all.

Therefork,-ndividuals and m’gnniqﬂ‘rinnq that need to receive and understand a varietv of dat
products may waste considerable effort in attempting to understand the data entities
comprised by each data product. This also greatly hinders the use of generic tools that can
assist in the recognition and presentation of this information in a way that various individuals
and organisations find most understandable.

CCSDS 647.1-B-1 1-2 June 2001
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To begin to address these issues across broad organisation and community disciplines, it is
first necessary to define a set of standard concepts that can be used in the formation of data
entity dictionaries within those disciplines, and in the mapping of different dictionary
concepts between disciplines. To facilitate the creation of generic tools, it is also necessary
to define a standard representation for the standard concepts. This Recommendation defines
a small number of concepts, in terms of attribute descriptors and standard attributes, which

a

Le

re intended to be broadly applicable

(s

|

Kinally, this Recommendation provides additional standardised functionalities allow1

telationships between dictionaries.

The document is structured as follows:

xpression of relationships between entities in a dictionary, as well as definitions of 1

4 DOCUMENT STRUCTURE

— Section 2 provides an overview of the data entitydictionary concept and d
through examples how this Recommendation may be used. It also provides a
enabling a better understanding of the standard specified in sections 3 and 4.

— Section 3 specifies the standard desctiptors which shall be used to de
attributes of data entities as well as-of data entity dictionaries.

— Section 4 specifies the standard'attributes to be used to define data entities
entity dictionaries. It also ptesents the method to define user-defined attrib
the implementation guidelines.

— Section 5 discusses implementation guidelines.
— Section 6 discusses levels of conformance with this Recommendation.
— Annex A provides examples implementing the concepts described in sections

— Annexy B’ provides the mapping of the concepts between this Recommenda
the ISO/IEC 11179-3:1994 standard (reference [C-11]).

—Annex C provides a list of references that may be valuable to the user
Recommendation as background material or as implementation guidelines f}
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1.5 DEFINITIONS

1.5.1 ACRONYMS AND ABBREVIATIONS

This subsection defines the acronyms and abbreviations wused throughout this

Recommendation:

ADID Autherttyand Deseription]dentifier

ASCII American Standard Code for Information Interchange

CCSDS Consultative Committee for Space Data Systems

CDF Common Data Format

DDL Data Definition Language

DED Data Entity Dictionary

DEDSL Data Entity Dictionary Specification Language

EAST Enhanced Ada SubseT

FITS Flexible Image Transport System

HDF Hierarchical Data Format

ID Identifier

ISO International Organization for Standardizétion

LVO Label Value Object

MACAQO Member Agency Control Authority Office

PVL Parameter Value Language

SFDU Standard Formatted Data Unit

XML eXtended Mark-up Language

1.5.2 GLOSSARY OF TERMS

For the pprpose of this documernt, the following definitions apply:

Attribute A piece-‘ofinformation that describes a Data Entity or Dictionary Entity.
This 4nformation characterizes or enhances the understanding of the dataj
thatds described. Attributes are used to define the semantics of data entities.

Attribute A piece of information that describes an attribute. This document specifies

Descriptpr a set of descriptors for attribute description.

Attribute A value associated with an attribute instance.

Value

Composite A data entity which consists of a combination of various other elementary

Data Entity and composite entities.

Constant A named constant value that is used within a dictionary but is not part of
the data themselves. Use of constants enables data entity dictionaries to
specify values which will be used by several projects or within a domain
(astronomy constants, image size, etc).

CCSDS 647.1-B-1 1-4 June 2001
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Data Entity

Data Entity
Dictionary

A concept that can, or does, take on one or more values. The concept, and
optionally constraints on the representation of its value, are defined by
attributes and their values.

A collection of semantic definitions of various data entities, together with a
few mandatory and optional attributes about the collection as a whole.
Data entity dictionaries may be just for a single product, i.e., all the data

Data Product

entities within a single product are described in a corresponding single
dictionary, or the data entity dictionary may be a discipliie{oriented
dictionary that holds a number of previously defined data entity dgfinitions
which may be used by data designers and users as references. Somgq parts of
a dictionary are optional. In practical terms the dictionary could be|a file or
a Standard Formatted Data Unit (SFDU) Label-Valu¢ Object (LVD) value
field (references [1] and [C-4]). Within . thiS" Recommendatjon, the
expression ‘data entity dictionary’ can refer‘either to the notion| of data
entity dictionaries or to a data entity diCtionary instance. A dafa entity
dictionary is also an entity, called Dictionary Entity.

A collection of one or more ddta’items that are packaged for
specific application.

or by a

Text or

Defaulted Indication of an attributecor descriptor value that is understood when the
attribute or descriptor isnot explicitly included in the containing definition.
Descriptor An Identifier thatds‘the name of the descriptor.
Name
Descriptor The characterization of the descriptor value; e.g., text, identifier, infeger.
Type
flementary A7data entity whose data type is elementary, that is, Integer, Real
ata Entity Enumerated.
numerated A set containing a restricted number of discrete values, where each| discrete
value is named and unique within the set.
dentifier A sequence of characters that designates something.
Inter- Set of constraints enabling an easier exchange of dictionaries using
operability different DEDSL implementations.
Constraints
Model A data entity described independently from any instance in a data product,

CCSDS 647.1-B-1

and corresponding to a re-usable data entity definition, from which other
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Semantics Information that defines the meaning rather than the physical representation
of data. Semantics potentially cover a very large domain, from the simple
domain, such as the units of one data entity, to a more complex one, such as
the relationship between one data entity and another.

Standard One of the attributes defined within this Recommendation.
Attribute
Syntax Information defining the physical representation of data. It includes(the

structural arrangement of the fields within the data on the exchanged media.

Text A delimited sequence of characters. The set of allowed characters is
defined in the Data Entity Dictionary.

User Defined  An attribute that is defined by a particular user ot“project and after
Attribute definition is then used in the same manner as a Standard Attribute within|
that data entity dictionary.

12

1.5.3 NOMENCLATURE

The following conventions apply throughout this Recommendation:’
a) the words ‘shall’ and ‘must’ imply binding-and verifiable specification;
b) the word ‘should’ implies an optional, but'desirable, specification;
c) the word ‘may’ implies an optional specification;
d) the words ‘is’, ‘are’ and ‘will’ imply statements of fact.
1.5.4 (JONVENTIONS
Conventipon 1:

No Identifiers or encoding values in the document are case-sensitive.

Convention 2:

The words-which appear in bold characters throughout this Recommendation correspond to

th k b= | 41 . 4 £ 4l - n . DS
€ KCyworasor tirc N1ajor CONTTPTS OT UIS NCCOMMICaation:

For example, when defining the descriptors, the descriptor name as well as the descriptor
type and sometimes the predefined values of the type are in bold characters to enlighten the
definition. This convention also applies when defining the attributes (respectively attribute
name and attribute value type).

Convention 3:

Text values are delimited by quotes in the examples for clarity.

CCSDS 647.1-B-1 1-6 June 2001
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Convention 4:

Parentheses are used to delimit ordered lists, with commas used to separate the elements of
the list.

Convention 5:

Interoperabilify constraints are a set of consfraints enabling an easier exchange of dicfionaries
ysing different DEDSL implementations and may appear within the descriptiof] of the
descriptors and attributes specified by this Recommendation. For example, they may refer to
the size of the value of an attribute or the coding values of a descriptor;- \Interopgrability
donstraints determine the two levels of conformance identified in section6. Interopgrability
donstraints are introduced by the title ‘Interoperability Constraints’,

1.6 REFERENCES

The following documents contain provisions (throughreferences within this text) which
donstitute provisions of this Recommendation. At the‘time of the publication the ihdicated
gditions were valid.  All documents are subject to revision, and users |of this
Recommendation are encouraged to investigaté'the possibility of applying the mogt recent
gditions of the documents indicated below. -The CCSDS Secretariat maintains a register of
durrently available CCSDS Recommendatiofs.

] Standard Formatted Data Units—Structure and Construction Rules.
Recommendation for Space:Data System Standards, CCSDS 620.0-B-2. Blug Book.
Issue 2. Washington, D.C=: CCSDS, May 1992. (ISO 12175)

2] ASCII Encoded English (CCSD0002). Recommendation for Space Data Syst¢gm
Standards, CCSDS 643.0-B-1. Blue Book. Issue 1. Washington, D.C.: CCSPDS,
November . 1992. (ISO 14962)

B] Information Processing—Representation of numerical values in character strings for
infoxmation interchange. 1SO 6093-1985. Geneva: ISO, 1985.

4] Standard Formatted Data Units—Control Authority Procedures. Recommendation
for Space Data System Standards, CCSDS 630.0-B-1. Blue Book. Issue 1.
Washington, D.C7 CCSDS; June 1993 (ISO 13764)

[5] Codes for the Representation of Names of Languages. 1SO 639-2 -1998. Geneva:
ISO, 1998.

[6] Information Processing—S8-Bit Single-Byte Coded Graphic Character Sets—Part 1:
Latin Alphabet No. 1. International Standard, ISO 8859-1:1987. Geneva: ISO, 1987.

[7] Information Processing—Representation of SI and Other Units in Systems with
Limited Character Sets. International Standard, ISO 2955-1983. Geneva: ISO,
1983.
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2 OVERVIEW
2.1 GENERAL

As discussed in subsection 1.1, a Data Entity Dictionary is used by humans and systems to
look up the definition and other attributes of data entities. This section discusses some of the
primary uses of data entity dictionaries and presents a basic example of DEDSL usage.

(ther detailed examples are given in annex A.

3.2 USES OF DATA ENTITY DICTIONARIES
2.2.1 PRODUCT DATA ENTITY DICTIONARIES

So that its contained data can be extracted, a data product can appear with a formatting
standard (e.g., Flexible Image Transport System [FITS]),<er a self-describing format (e.g.,
(¢DF, HDF, etc.) or a Data Definition Language (e.g.EAST). This syntactic infqrmation
ihay not be easy to understand and a formal definition of additional semantics [may be
jecessary, which leads to the definition of a product Data Entity Dictionary.

Kigure 2-1 shows the structure of the data preduct (PRODUCT X). It is made up of § header
HEADER) and an image (DATA 1). The header contains a product identifier (PRODUCT ID),
information about the station, which lias acquired the data, (ACQ STATION), infqrmation
gbout the acquisition time (ACQ_TIME), and information necessary for the processing of the
image, e.g., the centre coordinates’ [CENTRE COORD (LATITUDE and LONGITUDE)]|. Its
physical description, possibly expressed using a DDL, may not be readily understandable to
gll readers because it includes a specification to the bit level. It is also useful to havd a quick
gverview of the product-and to have additional semantic information. Therefpre, the
definition of a product data entity dictionary (PRODUCT X DED) will bring this ngcessary
information and petspective.

YWithin this data entity dictionary additional information can be given to more precisely
define:

— ‘\vthe definition of each data entity;

E.

The values of LATITUDE are defined relative to the Equator and range from -90.000 to
+90.000, while the values of LONGITUDE are defined to be relative to Greenwich and range
from -180.00 to +180.00. The units used to express the values are to be in degrees. All this
information may be included in the data entity dictionary.

These pieces of semantic information correspond to the existing data entities of the product.

Consequently, the PRODUCT X DED will contain the semantic descriptions of the following
data entities:

CCSDS 647.1-B-1 2-1 June 2001
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— HEADER;

— PRODUCT ID;

— ACQ STATION;
—  ACQ TIME;

— CENTRE_COORD:
— LATITUDE;

— LONGITUDE;

— DATA 1.

has as DED
X

HEADER DATA, 1

IFRODUCT_ID] [ACQ_STATION ] ’ACQ_TIME l [CENTRE7COORD ]

PRODUCT_X
DED

ILATITUDE I [LONGITUDE ]

Figure 2-1: Organisation of the Data Product Product_X

Figure 2-P shows the structure of another data product (PRODUCT Y). It is made up of the
product idlentifier (PRODUET ID), the centre coordinates (e.g., a latitude, a longitude) and
the acquifed image (DATA 2). A data product dictionary (PRODUCT Y DED) can also be
defined fgr PRODUCT Y in the same way as for PRODUCT X.

Consequently;.the PRODUCT Y DED will contain the semantic descriptions of the following
data entitles:

— PRODUCT ID;

— LATITUDE;

— LONGITUDE;

— DATA 2.

CCSDS 647.1-B-1 2-2 June 2001
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has as DED N
"

IDDI‘\nTT."'T‘ Tn] ITA"I"T'I"T'YnF‘ I [LO_N_GITUDE ] [DA'T‘A 2 ]
( —J ¢ J ¢ J ( -

Figure 2-2: Organisation of the Data Product Product_Y

LLooking at the two previously described data produets it seems convenient t
BRODUCT Y DED by re-using some data entity descriptions of PRODUCT X DED.

The data entity descriptions which seem common to both data products are PRODU
LATITUDE and LONGITUDE.

]

descriptions become re-usable models. “These models are abstract data descriptions
doncrete descriptions, i.e., corresponding to data entities within the data product, ¢
Then the DED associated with PRODUCT Y can refer to the DED associat
RODUCT X for the definitienr of some of its semantic descriptions using the mode
RODUCT X DED.

(Consequently, the (PRODUCT X DED will contain data entity descriptions correspo
gbstract definitiond (models) and named as follows:

— PRODUCT ID MODEL;
- LATITUDE MODEL;

define

CT ID,

‘herefore the data product dictionary BRODUCT X can be modified so that those da'ra entity

o which
in refer.
ed  with
s of the

nding to

=~ LONGITUDE MODEL.

The PrRoDUCT X DED will still contain the semantic descriptions corresponding to the

following data entities, but with references to the newly defined models:
— HEADER;
— PRODUCT _ID, inheriting from the model PRODUCT ID MODEL;
— ACQ _STATION;
— ACQ_TIME;

CCSDS 647.1-B-1 2-3 June 2001
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— CENTRE COORD;

— LATITUDE, inheriting from the model LATITUDE MODEL;

— LONGITUDE, inheriting from the model LONGITUDE MODEL,;
— DATA 1.

ing data gntities, but with references to the newly defined models:
— FRODUCT _ID, inheriting from the model PRODUCT ID MODEL;
— ILATITUDE, inheriting from the model LATITUDE MODEL;

— LONGITUDE, inheriting from the model LONGITUDE MODEL;

— IDATA 2.

Figure 2t-3 presents the resulting organisation between both DEDs.as they are used to support
PRODUCT Y.

PRODUCT_Y
DED

has,as DED N
PRODUCT_Y v

Refers to
[PRODUCT_ID ] I LATITUDE LONGITUDE DATA_2

PRODUCT_X
DED

Figure'2-3: Organisation of the DED Relative to Product X and Product Y

2.2.2 COMMUNITY DATA ENTITY DICTIONARIES

The project or the data designer may consider that a community dictionary is necessary
because there are several data products related to the same kind of data.

Looking at the two products given as examples, they may decide that the community data

entity dictionary should include the following entities which frequently appear:
PRODUCT ID,ACQ STATION, ACQ TIME, LATITUDE and LONGITUDE.

CCSDS 647.1-B-1 2-4 June 2001
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This community DED will contain a normalized description of these entities which can then
be considered as models. Data entities being latitudes and longitudes and appearing within
other data products will then have the same associated semantic information whenever they
inherit from these normalized descriptions.

The other data entities only appearing in a data product such as DATA 1,
CENTRE_COORD are local definitions.

DATA 2 and

The purpose of a community dictionary is to provide, across different data-products, a
jtandard or normalized definition of data entities.
Table 2-1 shows an example of mapping of the community DED entri¢§ into data|product
IDED entries for the data products shown in figures 2-1 and 2-2, accerding to the|choices
thade by the project or data designers.
Table 2-1: Comparison of Community DED and Product DED Descriptions
Concept Data Type Found.in Found in Found in
Community | PRODUCT X | PRODUCT_Y
DED DED DED
HEADER Composite no yes no
PRODUCT ID Text yes yes yes
ACQ_STATION Enumeration yes yes njo
ACQ TIME Composite yes yes no
CENTRE_COORDC~["Composite no yes no
LATITUDE Real yes yes yes
LONGITUDE Real yes yes yes
DATA 1 Composite (Array no yes no
ofl6 bitintecore)
VULl 1ITU UIl 111‘/\46\/10}
DATA 2 Composite (Array no no yes
of real numbers)

Supposing that the project has defined its community dictionary, when it defines a new data
product or for example when it rewrites the dictionary related to PRODUCT X (in figure 2-1),
it can decide to define the HEADER entity on the basis of PRODUCT ID, ACQ STATION and
ACQ TIME, which inherit from the corresponding data entities in the community dictionary,

CCSDS 647.1-B-1 2-5 June 2001
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1.e., which then have the same properties as the model data entities. The project can also
decide to define the CENTRE COORD entity on the basis of the LATITUDE and LONGITUDE
entities, which inherit from the corresponding data entities in the community dictionary. The
DATA1 entity does not inherit from a specific data entity described in the community DED, as
it appears to be a kind of data only appearing in the data product PRODUCT_X.

The same policy can be applied to PRODUCT Y of figure 2-2.

Thereforle we can consider the links ‘uses some models of’, in figure 2-4, among thecthreq
data entjty dictionaries. A ‘uses some models of’ link between PRODUCT X DED -and thg
domain DED means that some data entities of PRODUCT X inherit from corresponding dats
entities dontained in the domain DED.

Community or domain DED

5

PRODUCT_ID_MODEL
ACQ_STATION_MODEL
ACQ_TIME_MODEL
LATITUDE_MODEL
Uses some model, LONGITUDE_MODEL

- —

PRODUCT_ID
HEADER

Uses some models of

ACQ_STATION PRODUCT_ID
ACQ_TIME LATITUDE
CENTRE_COORD LONGITUDE

DATA 2

LATITUDE
LONGITUDE
ATA_1

DED associated-with Product_X DED associated with Product_Y

Figure 2=4:" ‘Uses some models of” Links between Data Product Dictionaries

2.3 APPLICATION OF THE DEDSL
2.3.1 GENERAL

As demonstrated in the previous section, there are two major uses for dictionaries:

— to describe a data product semantically;

— to build up and define a community DED.

CCSDS 647.1-B-1 2-6 June 2001
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This Recommendation focuses on developing standard names and descriptions for the
concepts required for Data Entity Dictionaries, and formally defines the concepts of name,
definition, units, and a small set of other attributes so they may be used consistently in the
formation of data entity dictionaries. A method is also provided to permit the set of attributes
to be extended beyond the standard ones provided within this Recommendation.

This formal definition enables the definition of generic tools to assist producers in creating
documented products, and to assist consumers in understanding the products they recgive.

2.3.2 PRODUCT DATA ENTITY DICTIONARIES

A product DED is a means for an organisation to present the semanti¢s necessary fof a good
ynderstanding of a managed data product. A product DED is dependent of the data|product
description. However, an enhanced understanding is only possible when the sg¢mantics
dssociated with the products are presented in a common, i.e., standardised way.

Therefore, this Recommendation provides a foundation“or’the creation of a product DED by
providing a basic set of concepts for data entity desctiptions. This Recommendafion also
provides the formal methods to describe relationships among the data entities of the|product
IDEDs.

2.3.3 COMMUNITY DATA ENTITY DICTIONARIES

A community DED is also a-means for an organisation to gain some dggree of
ontrol/standardisation over the data descriptions created by member data producers.| Unlike
roduct data entity dictionaries, these community DED are not used in conjunctiop with a
pecific product description’ technique. They are independent of the specific implementation
f products. Examples, of uses of community DED include:

o = O N

— the creationof a standard data entity dictionary by an organisation that mandates the
attributes) ~defining each entity description in dictionaries used within that
organisation;

— _the creation of a community DED by a particular community (e.g., planetary|science,
astrophysics, etc.), to establish a degree of standardisation for the contents of gny data
entity dictionary associated with a data product from that community.

This Recommendation provides a foundation for the creation of community DED and also
provides the formal methods to describe relationships among data entities of multiple data
entity dictionaries.

CCSDS 647.1-B-1 2-7 June 2001
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2.4 REGISTERING DED

Whenever a project or data designer has defined a product DED, it makes sense to register it
as it may apply to multiple instances of the product and this makes it easier to find and
retrieve for dissemination or updating.

Whenever a project or data designer has defined a community DED, they can decide to
register itfat different levels:

— in|the framework of any organisation dealing with data of a particular domain-or
project;

— in‘]'ernally within an agency;

— within the CCSDS community.

For example, whenever a member agency considers that one of its particular community
DED corrgesponds to the needs of other agencies, it may submit it§ DEDs to an organisation
conformirlg to the CCSDS (references [4] and [C5]) or ISO registration procedures.

CCSDS 647.1-B-1 2-8 June 2001
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3 DESCRIPTORS OF A DATA ENTITY ATTRIBUTE
3.1 GENERAL

3.1.1 The semantic information required for describing a data entity is seen as a collection
of attributes. Each attribute describes a particular semantic characteristic of the data entity.

3.1.2 Data entity attributes shall be registered and controlled in a standard way intI;)rder to
dchieve consistency in the exchange of information on data entities among.data entity
dictionaries, and to enable the comparison of data entities used in different,manggement
gnvironments.

.1.3 Therefore, this Recommendation defines a list of general descriptors for desqribing a
data entity attribute.

3.2 LIST OF DESCRIPTORS
3.2.1 A data entity attribute is specified by means of attribute descriptors.

2.2 A descriptor is either mandatory, conditignhal, optional or defaulted when a dafta entity
ttribute is defined:

o (56

mandatory: always required,
— conditional: required under-specified conditions;
— optional: allowed but notrequired;

— defaulted: provides a default value for the descriptor when the descriptor is gmitted.

3.2.3 A descriptorcan only appear once in a data entity attribute description [and the
descriptor name is'not case-sensitive.

NOTE - Table 3-1 provides the set of general descriptors defined by this
Recommendation. The obligation column indicates whether a desctiptor is
mandatory (M), conditional (C), optional (O) or defaulted (D).

CCSDS 647.1-B-1 3-1 June 2001
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Table 3-1: General Descriptors

descriptor of attribute

obligation

ATTRIBUTE NAME
ATTRIBUTE DEFINITION

M

ATITRIBUTE OBLIGATION
ATTRIBUTE CONDITION

ATTRIBUTE MAXIMUM_ OCCURRENCE
ATTRIBUTE VALUE TYPE
ATTRIBUTE MAXIMUM SIZE
ATTRIBUTE ENUMERATION VALUES
ATTRIBUTE COMMENT
ATTRIBUTE INHERITANCE
ATTRIBUTE DEFAULT VALUE
ATTRIBUTE VALUE EXAMPLE
ATTRIBUTE SCOPE

O O N o oha 02 Z2ana4gXZX
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3.3 ATTRIBUTE_NAME

Purpose Label assigned to a data entity attribute.

Descriptor Name The standard term to be used for this descriptor is attribute_name.

Obligation This descriptor is mandatory.

Descriptor Type The value of this descriptor is of type Identifier.

The attribute_name shall be unique within a Data Entity-Dictig

Interoperability The maximum length for the value of this.descriptor is 40 ch
Constraint The Identifier is not case-sensitive.

The Identifier shall not contain any. white spaces (e.g., one
It shall begin with a letter.and may be followed by letters, digi
underline character.

It shall end with a letter or a digit.

It shall only contain characters in a visibly displayable form.

space characters, carriage returns,line feeds, form feeds or tabs}).

nary.

hracters.

DI MOre

ks or the
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3.4 ATTRIBUTE_DEFINITION

Purpose The definition is required to give the description of the data entity
attribute. This definition is intended for human readership and therefore
any information that increases the understanding of the identified attribute
should be included.

Descrigtor Name The standard term to be used for this descriptor is attribute_definition:
Obligation This descriptor is mandatory.

Descriptor Type The value of this descriptor is of type Text.

Interdperability 1t is intended that the value of this descriptor can*be of a significant
(onstraint length and hence provide a description of the-dttribute as complete as
possible.

The maximum length for the value of this descriptor is 8000 characters.
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3.5 ATTRIBUTE_OBLIGATION

Purpose Descriptor indicating whether a data entity attribute shall always be
present, or only sometimes present, according to specified conditions.

Descriptor Name The standard term to be used for this descriptor is attribute_obligation.

Obligation '1hi1s descriptor 1S mandatory.

Descriptor Type The value of this descriptor is of type Enumerated witl values
corresponding to the following cases:

— mandatory: the data entity attribute shall-always be predent.

— conditional: the data entity attribute shall be prgsent if
conditions specified by the deScriptor attribute cqndition
occur for the same data entity attribute.

— optional: the data entity attribute may be present or not.

— defaulted: a data entity attribute that assumes a specified default
value if it is omittéd from a data entity description. The
specified default  value is  provided by the
attribute_default_value descriptor. Composite attributes, that
is attributes-whose attribute value type is a List or Choilce, shall
not havean obligation of defaulted.

Interoperability The coding values are ‘M’ or ‘mandatory’, ‘C’ or ‘conditional], ‘O’ or
Constraint ‘optional’ and ‘D’ or ‘defaulted’; these values are not case-sensitive.

CCSDS 647.1-B-1 3-5 June 2001
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3.6 ATTRIBUTE_CONDITION

Purpose Descriptor indicating the circumstances under which a data entity
attribute shall be present.

Descriptor Name The standard term to be used for this descriptor is attribute_condition.

Obligation 1his descriptor 1s conditional.

It shall be present if the attribute obligation descriptor of the-samg
data entity attribute has the value ‘conditional’.

Des¢riptor Type The value is of type Text.

Intdroperability The maximum length for the value of this desetiptor is 8000 characters
Constraint

]

It does not exclude the possibility of defining a particular formalism fa
the text itself, enabling the automatic processing of the text.
3.7 ATRIBUTE _MAXIMUM_OCCURRENEE

Purpose Descriptor specifying the:maximum number of instances which the data
entity attribute may haye in the specification of a data entity.

Descriptor Name The standard term to be used for this descriptor is
attribute_maximum_occurrence.

Obligation This déseriptor is mandatory.

Des¢riptor Type The'value of this descriptor is of type Integer, or of type Characte
with the value of ‘n’. The character ‘n’ specifies that there is no uppq
limit on the number of times that the data entity attribute may occur.

-~

Interoperability "n” denoting an unlimited number 1s not case-sensitive.
Constraint

CCSDS 647.1-B-1 3-6 June 2001
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3.8 ATTRIBUTE_VALUE _TYPE

Purpose Descriptor specifying a set of distinct values for representing the

Descriptor Name

attribute value.

The standard term to be used for this descriptor is
attribute_value_type.

Obligation

Descriptor Type

This descriptor is mandatory.

The value of this descriptor can be of type Enumerated ¥
following values: Enumerated, Integer, Real;)Text, Id
Entity_Type.

When the value of the descriptor is Entity’ Type then the

value must be an instance of the type of the data entity being
this type may be Enumerated, Integetr, Real, Text or Compo
cannot be an Identifier.

The descriptor value can also be made up of an ordered
elementary types or an included list or choice. (Note tha
examples in this document we use parentheses with comma d|
elements to show the elements of the list, indicated by th
keyword List.). «When the descriptor value is an ordered lis

vith the
entifier,

httribute
defined;
Site and

list of
in the
climited
e initial
t of the

same elementary type, it indicates that there may be an ifdefinite

repetition of the same elementary type.

The descriptor value can be specified as a choice among 3
elementary types or an included list or choice. (Note tha
examples in this document we use parentheses with comma d
elements, to delimit elements in a choice, indicated by th
keyword Choice.)

Note that-the following examples show the use of attribute value type as usec
definition of the standard attributes for data entities that are defined in subsection 4.4,

list of
in the
elimited
e initial

| in the

IWNOTE - The following example presents an attribute of elementary type:

For the definition of the attribute called mame that identifies the data entity, the
attribute value type specifies that a value of this attribute is an identifier.
attribute _value_ type: Identifier

CCSDS 647.1-B-1
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NOTE - The following example presents an attribute type defined as a set of two
elementary types:

For the definition of the attribute called alias that defines an alternative name of a data entity,
the attribute value type specifies that a value of this attribute is composed of the alternative
name (of the type Text) followed by the context in which this alias is used (of the type Text).
attribute—value—type: List(Fext, Text)

Example 3-2: Ordered List of Elementary Types

NOTE - The following example presents an attribute type defined as anjindefinite
repetition of the same elementary type:

For the fefinition of the attribute called enumeration_values that%provides the set of
permitted values of data entities of type Enumerated, the attribute value’ type specifies that a
value of|this attribute is an indefinite repetition of the same.€lementary type which is
Identifie
attribute| value type: List(Identifier)

)

Example 3-3: Ordered List of the Same Elementary Type

NOTE - The following example illustrates the-use of Entity Type:

For the definition of the attribute called specific_instance that provides a specific value of
the data ¢ntity occurrence, the attribute_value type specifies that a value of this attribute is
composed by a specific value (of théitype Entity Type) followed of the meaning and context
of this spgcific value (of the typeText).

attribute| value_type: List(Entity_Type, Text)

Example 3-4: Use of Entity Type

NOTE 4 The fallowing example illustrates the use of Choice:

For the definition of the attribute called text size that provides a limitation on the size of the
values of-data—entittes—of t_yyc TCAt, the athibutc_va}uc_t_ypc bpcuiﬁco that-a—value—of-this
attribute is either the exact size of the text when known (of the type Integer) or a list made
up of the minimum and the maximum number of characters the text may contain (both being
of type Integer).

attribute_value_type: Choice (Integer, List(Integer, Integer))

Example 3-5: Use of Choice

CCSDS 647.1-B-1 3-8 June 2001
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3.9 ATTRIBUTE _MAXIMUM_SIZE

Purpose Descriptor specifying the maximum number of characters for
representing the value of the attribute.

Descriptor Name The standard term to be used for this descriptor is
attribute_maximum_size.

Obligation This descriptor is optional.

It shall be present if the attribute _value type value is Tdentifidr or
Text.

It may be present for composite attributes made up of Identifierd or
Texts. It then represents the size allowed for.each component of the set.

Descriptor Type The value of this descriptor is of type-Integer when the
attribute_value_ type value is Identifier or Text.

When the attribute is composite-made up of Identifiers or Texts
expressed as List or Choice; the value of this descriptor follows|the
same formalism as the one defined for the descriptor
attribute_value_type.

NOTE — The following example illustrates the definition of the attribute maximpm_size
for a compositeattribute.

For the definition of the attribute called relation that expresses a relationship between two
gntity definitions-and whose attribute value type is expressed as
Choice(List(Text,Identifier), List(Text,Identifier,Identifier))’, attribute maximurh_size
gpecifies the.size allowed for each component as follows:

gttributé. maximum_size : Choice(List(8000, 400), List(8000,400,400))

Example 3-6: Use of Attribute Maximum_Size

CCSDS 647.1-B-1 3-9 June 2001
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3.10 ATTRIBUTE_ENUMERATION_VALUES

Purpose

Descriptor Name

Descriptor specifying the distinct and discrete values of the attribute.

The standard term to be used for this descriptor is
attribute_enumeration_values.

Desc

Inter

NOTE

Obligation

viptor Type

operability
Constraint

The following example illustrates the definition of the descriptor:

I'his descriptor 1s conditional.
It shall be present if the attribute_value type value is Enumerated.

The value of this descriptor is a comma-separated set of Identifier
within parentheses without any leading keyword.

The interoperability constraints defined in 3.2 relativeto Identifiers also
apply here.

For the
occurren
attribut

lefinition of the attribute called data_type that provides the type of the data entity
ce, the attribute_enumeration_values specifies the distinct allowed types.
e _enumeration_values : (enumerated, text;'real, integer, composite)

3.11 Al

Descr

Purpose

iptor Name

Obligation

Desc

yiptor Type

Example 3-7: Use of Attribute_Enumeration_Values

[TRIBUTE_ COMMENT

Descriptorpreviding information which is not directly required to
understand the meaning of the attribute, but which could still assist the
user of the attribute in some manner. It may also contain examples.

The standard term to be used for this descriptor is attribute_comment.

This descriptor is optional.

The value of this descriptor is a of type Text.

Interoperability

Constraint

CCSDS 647.1-B-1
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3.12 ATTRIBUTE_INHERITANCE

Purpose Descriptor providing information about the inheritance rules for the
attribute in a context of data entity modeling.

Descriptor Name The standard term to be used for this descriptor is
attribute_inheritance.

Obligation This descriptor is defaulted.

Descriptor Type The value of this descriptor is of type Enumerated with.two didcrete
values: inheritable and not_inheritable.

The context is as follows: a data entity description A inherits from

another data entity description B. The following cases describe what
may happen for the values of the attributes) of A for the different
possible values of attribute inheritance‘for the attributes of B.

— When the value of an attribute of B cannot be inherjted, the
attribute may be defined focally in the description of A.

— When the value oftan attribute of B can be inherited, the value
of this attribute-is the value of the corresponding attribyte of A,

to which speeialization rules have been applied as defined in
4.6.3.

Default value inheritablé

3.13 ATTRIBUTE/(DEFAULT VALUE
Purpose Descriptor providing a default value for the attribute.

Descriptor-Name The standard term to be used for this descriptor is
attribute_default_value.

Obligation This descriptor is conditional.

This descriptor must be present if and only if the current described data
attribute has its attribute_obligation descriptor equal to ‘defaulted’
except in the case of a composite attribute, that is for an attribute whose
attribute value type is a List, or a Choice, where it must be omitted.

Descriptor Type The format of this descriptor must conform to the type of the attribute
that it illustrates, i.e., must be compliant with the value of the descriptor
attribute value_type.

CCSDS 647.1-B-1 3-11 June 2001
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3.14 ATTRIBUTE VALUE _EXAMPLE
Purpose Descriptor providing examples for the value of the attribute.

Descriptor Name The standard term to be wused for this descriptor s
attribute_value example.

(bligation This descriptor 15 opfional.

Descriptor Type The value of this descriptor is of type Text.

Interoperability The text may contain examples and explanatory) information.
(onstraint Therefore, it can be of a significant length.

The maximum length for the value of this descriptor is 8000 characters.

3.15 ATTRIBUTE_SCOPE

Purpose Descriptor specifying the category ofentities in which the attribute may
appear.

Descriptor Name The standard term to be used-for this descriptor is attribute_scope.
Qbligation This descriptor is defanlted.

Descriptor Type The value of this:descriptor is of type Enumerated with three discrete
values: data, dictionary and all.

— _data: means that the attribute may appear only as a data entity
attribute;

— dictionary: means that the attribute may appear only as a data
entity dictionary attribute and is applicable to the entire
collection of data entities in the dictionary;

— all: means that the attribute may appear as a data entity attribute
as well as a data entity dictionary attribute, in which case the
value in the data entity definition takes precedence.

Default value data

Interoperability The coding values are respectively ‘data’, ‘dictionary’ and ‘all’.
Constraint These values are not case-sensitive.

CCSDS 647.1-B-1 3-12 June 2001
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4 DATA ENTITY ATTRIBUTES AND DATA ENTITY DICTIONARY
ATTRIBUTES

4.1 CONCEPT DEFINITIONS

4.1.1 A specification or semantic description of a data entity consists of a set of attributes.

4.1.2 Some of these attributes which are considered as frequently needed are defingd in this
Tecommendation as standard attributes (see 4.2 through 4.4). Additional attribut¢s called

ser-defined attributes may be required according to the user’s needs. - The ptandard
dttributes are of character type, however a user-defined attribute may be-a charactet pointer
which may point to other, non-character, data. The method to define user-defined aftributes
ik described in 4.5.

4.1.3 A data entity dictionary is a collection of data entity“descriptions. In this|view, a
dictionary can be seen as a ‘dictionary entity’ that will also’ be described with aftributes
called dictionary attributes).

4.1.4 Standard attributes will be used to describe:
— some features of the dictionary as a whole (see 4.3);

— the data entities in the dictionary (se&4.4).

4.1.5 Three classes of data entities.are-defined:

— model: a data entity déseribed independently from any instance in a data|product
(e.g., in a ‘domain’ dictionary), and corresponding to a re-usable data entity model
from which other\~data entities may inherit the attributes and apply some
specialization rules;

— data field: ‘@data entity in a data product, having its own specific attributes;

— constant) a named constant value used within a dictionary but not being paft of the
data;themselves. Such a class enables data entity dictionaries to specify valugs which
will be used by several projects or within a domain (astronomy constants, image size,

16 i impartant ftao-mralcaclagr 134 o At o oot 2o thn Aloca Aftha A d A t
e LU PUS ) lllltJUl ant tu '11ianv vival 1air a uu.«uulu,u_y vwiidat 15 UiV viass Ul uUIv uviliiivay vin 1 leS, aS

these entities will be used differently according to their class, although they will be described
with the same attributes.

4.1.7 The standard attributes are described using the descriptors previously defined and can
be:

— mandatory: always required;
— conditional: required under specified conditions;
— optional: allowed but not required;
CCSDS 647.1-B-1 4-1 June 2001
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— defaulted: provides a default value for the attribute when the attribute is omitted.

4.1.8 These attributes are classified into five categories:

— identifying attributes that are applicable for the identification of data or dictionary
entities;

_ definitional attril hat descril .  d licti

ertities;
— rdlational attributes that describe associations among data or dictionary entities;

— rdpresentational attributes that describe interpretational aspects ,6f)-data or
dictionary entities;

— administrative attributes that describe management and centrol aspects of
dictionary entities.

4.2 GENERAL VIEW OF THE STANDARD ATTRIBUTES
4.2.1 STANDARD ATTRIBUTES FOR DATA ENTITY.-DICTIONARIES

Table 4-1] provides for each category the standard attributes defined by this Recommendation
for a Dath Entity Dictionary. They are applicable. to;the entire collection of data entities in
the dictignary. The obligation column indicates*whether an attribute is mandatory (M),
conditionpl (C), optional (O) or defaulted (D).

Table 4-1: Data Entity Dictionary Attributes

Attyjibute Category Name of data entity attribute Obligation
Identjfying DICTIONARY NAME M
Definitional DICTIONARY DEFINITION O
Relafional EXTERNAL DICTIONARY REFERENCE C
Representational TEXT FIELD CHARACTER SET M

CASE_SENSITIVITY D
LANGUAGE M
Administrative DICTIONARY_ VERSION O
DICTIONARY IDENTIFIER O
DEDSL_VERSION M

CCSDS 647.1-B-1 4-2 June 2001
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4.2.2 STANDARD ATTRIBUTES FOR DATA ENTITIES

Table 4-2 provides gives for each category the standard attributes that are defined by this
Recommendation for data entities. The obligation column indicates whether an attribute is
mandatory (M), conditional (C), optional (O) or defaulted (D) in the definition of each data
entity appearing in a conforming DED.

Table 4-2: Data Entity Attributes

Attribute Category Name of data entity attribute Obligation
Identifying NAME M
ALIAS
CLASS
Definitional DEFINITION
SHORT DEFINITION
COMMENT
UNITS
SPECIFICAINSTANCE
Relational INHERITS FROM
COMPONENT
KEYWORD
RELATION
Representational DATA TYPE
ENUMERATION VALUES
ENUMERATION MEANING
ENUMERATION CONVENTION
RANGE
TEXT SIZE
CASE_SENSITIVITY
LANGUAGE
CONSTANT VALUE

0O O 0O N oO O OO ANl o0 oolon © 0 Z2lg o©
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4.3 STANDARD ATTRIBUTES FOR DATA ENTITY DICTIONARIES

4.3.1 DICTIONARY_NAME

Attribute Name : dictionary_name

Attribute Definition : Human readable name for the Data Entity Dictionary
Attribute |Obligation : Mandatory

Attribute [Value Type : Identifier

Attribute [Maximum__ o1

Occurrende

Attribute_[Inheritance : Not_inheritable

Attribute [Scope : dictionary

Interoperability Constraints

Attribute Maximum_Size : 400

Attribute [Comment : The Identifiershall not contain any white spaces (e.g., onefor

more spac€ characters, carriage returns, line feeds, form feeds| or
tabs).

ItShall begin with a letter and may be followed by letters, digits
or the underline character.

It shall end with a letter or a digit.

It shall only contain characters in a visibly displayable form.

CCSDS 647.1-B-1 4-4 June 2001
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4.3.2 DICTIONARY_DEFINITION

Attribute Name . dictionary_definition

Attribute Definition : Human readable definition for the Data Entity Dictionary
Attribute Obligation : Optional

Attribute Value Type : Text

Attribute Maximum_ o1

(Dccurrence

Attribute Inheritance : Not_inheritable

Attribute Scope : dictionary

Attribute Comment : The value of this attribute\is a free format text whicl can span a

number of lines.

Interoperability Constraint

Attribute Maximum_Size : 8000

CCSDS 647.1-B-1 4-5 June 2001
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4.3.3 EXTERNAL_DICTIONARY_REFERENCE

Attribute Name

Attribute Definition

: external_dictionary_reference

: This attribute gives a reference to another Data Entity Dictionary
whose models are reused in the current one. This reference is

made up of the following information:

Attribute Obligation
Attribute Value Type

Attribute Maximum__
Occurrdnce

Attribue Condition

Attribute Value Example

Attribute Inheritance

Attribute Scope

: Conditional

: List(Identifier , Identifier, Text)

.6

: ACDPP_Plasma Dictionary, FCST0172,

: Not_inheritable

: dictionary

— the local name to use to refer to the referenced-external

Data Entity Dictionary—unique within this dictienary;

— the dictionary identifier within a registration authprity,
e.g., an official reference registration (ADID) by a C¢SDS

Control Authority;

— text which identifies the registration authority (NOTE that

this is not standardised at the mement).

n

: This attribute is mandatory if a reference to a Data Entity
Dictionary.is made in the current data entity dictionary (in one of

the ‘inherits_from’ or ‘relation’ attributes).

C€CSDS_Control _Authority)

Interoperability Constraints

Attribute Maximum_Size

Attribute Comment

CCSDS 647.1-B-1

: List (400, 400, 400)

: The interoperability constraints defined in 4.3.1 relative to

Identifiers also apply here.
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4.3.4 TEXT_FIELD CHARACTER SET
Attribute Name : text_field_character_set

Attribute Definition : Name of the Character Set that is valid for TEXT descriptor type
and TEXT attribute value type within the dictionary

pttribute_Obligation . Mandatory
Attribute Value Type : Text
Attribute Maximum _ 21

(Dccurrence

Attribute Inheritance : Not_inheritable
Attribute Scope : dictionary

Interoperability Constraint

Attribute Maximum_Size : 40

CCSDS 647.1-B-1 4-7 June 2001
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4.3.5 CASE_SENSITIVITY

Attribute Name

Attribute Definition

: case_sensitivity

: The value of this attribute specifies the case sensitivity for the

Identifiers used as values for the attributes of the current entity.
When used in a data entity, the value of the attribute overrides the

Attributg Obligation
Attributg¢ Value Type

Attributg Enumeration
Values

Attribut¢ Default Value

Attributg Maximum_
Occurrence

Attributg Inheritance

Attributg Scope

value specified at the dictionary level.

: Defaulted
: Enumerated

: (case_sensitive, not_case_sensitive)

: not_case_sensitive

: 1

: Not_inheritable

: all

CCSDS 647.1-B-1

4-8

June 2001

© I1SO 2003 — Al rights reserved


https://standardsiso.com/api/?name=75562466e292ee8a3c61ddb8b1245a3c

ISO 21961:2003(E)

CCSDS RECOMMENDATION FOR DEDSL—ABSTRACT SYNTAX

4.3.6 LANGUAGE

Attribute Name

Attribute Definition

: language

: Main natural language that is valid for any value of type TEXT

given to the attributes of the current entity. When used in a data
entity, the value of the attribute overrides the value specified for

4

4

4

4

4

4

Attribute_Obligation

\ttributeValue Type

\ttribute Maximum__
Dccurrence

Attribute Inheritance
\ttribute Value Example

\ttribute Scope

\ttribute Maximium_Size

\ttribute: \Comment

: Mandatory

: List(Text, Identifier) where:

: Not_inheritable
: (‘French’, fr)

:-all

. List(40, 3)

: The interoperability constraints defined in 4.3.1

the dictionary entity.

— text is provided in English and corresponds to
name of the language asZSpecified in ISO
reference [5]);

— identifier refers to.a 2 or 3 letter country code
in ISO 639-2.

Interoperability Constraints

Identifiers also apply here.

CCSDS 647.1-B-1
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4.3.7 DICTIONARY_VERSION

Attribute

Name

Attribute Definition

. dictionary_version

: Version of the Data Entity Dictionary

Attribute_Obligation : Optional

Attributgq Value Type : Text

Attributd Maximum 01

Occurrerjce

Attributg Comment : It corresponds to the issue and the revision of the cufrent
dictionary separated by a period.

Attributg Value Example : ‘l.a’

Attributg Inheritance : Not_inheritable

Attributg Scope . dictionary

CCSDS 647.1-B-1
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4.3.8 DICTIONARY_IDENTIFIER

Attribute Name

Attribute Definition

. dictionary_identifier

registered at a registration Authority.

: The Identifier under which the Data Entity Dictionary has been

4

4

4

4

4

4

Dccurrence
\ttribute Inheritance

\ttribute Scope

Attribute Maximum_Size

Attribute Comment

ttribute_Obligation : Optional
\ttribute Value Type : Identifier
\ttribute Maximum _ 21

: Not_inheritable

: dictionary

Interoperability Constraints

: 400

: If the registration authority is the CCSDS Control Aj

references [4] and [C-5]), the format of this attributd
unquoted ASCII string of eight consecutive Restr
characters that constitute a registered MACAO ADII
other registration authorities, the attribute value

internal registration identification system of the authof

The interoperability constraints defined in 4.3.1
Identifiers also apply here.

ithority (see
value is an
cted ASCII
D. In case of
follows the

rity.

relative to

CCSDS 647.1-B-1
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4.3.9 DEDSL_VERSION
Attribute Name : dedsl_version

Attribute Definition : CCSDS document number of the document corresponding to the
implementation of the Abstract Syntax. Note that this reference
contains the version.

Attribute| Obligation : Mandatory

Attribute| Value Type : Text

Attribute| Maximum_ o1

Occurrenfe

Attribute| Value Example : ‘CCSDS 647.2-B-1.0°

Attribute| Comment : For example, a PVL or XML implementation.

Attribute| Inheritance : Not_inheritable

Attribute| Scope . dictionary

CCSDS 647.1-B-1 4-12 June 2001
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4.4 STANDARD ATTRIBUTES FOR DATA ENTITIES

4.4.1 IDENTIFYING ATTRIBUTES

4.4.1.1 Name

Attribute Name

: Name

4

4

4

4

4

\ttribute Definition

Attribute Obligation
\ttribute Value Type

Attribute Maximum _
Dccurrence

\ttribute Value Example

Attribute Inheritance

\ttribute - Maximum_Size

Attribute Comment

: The value of this attribute may be used to linkca-¢

: Mandatory
: Identifier

o1

: A0Q_STATION

: Not_inheritable

: 400

: The interoperability constraints defined in 4.3.1.

attributes with an equivalent identifier in, or asseciat
data entity.

The value of this attribute may also"be used by t
developer to name corresponding vaviables in softw
designate a field to be searched-for locating par
entities.

ollection of
ed with, the

he software
are code or
ticular data

The name shall be uniqu&within a Data Entity Dictionary.

Interoperability Constraints

relative to

Identifiers also apply here.

CCSDS 647.1-B-1
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4.4.1.2 Alias
Attribute Name : Alias

Attribute_Definition : Single- or multi-word designation that differs from the given
name, but represents the same data entity concept, followed by
the context in which this name is applied.

The value of this attribute provides an alternative designatiop of
the data entity that may be required for the purposd of
compatibility with historical data or data deriving ftom diffgrent
sources. For example, different sources may-produce {ata
including the same entities, but giving them|different names.
Through the use of this attribute it will be-pessible to defing the
semantic information only once. Along with the alterngtive
designation, this attribute value shall provide a description of the
context of when the alternative designation is used.

The value of the alternative designation can also be searg¢hed
when a designation used ima corresponding syntax descriptign is
not found within the NAME values.

Attributg Obligation : Optional
Attributgq Value Type : List(Text, Text)

[P

Attributg Maximum_ !
Occurretfce

Attributd Value Exampley® : (‘TIME_LINE’, ‘used within the ground segment’)

Attributq Inheritance : Not_inheritable

Interoperability Constraint

Attribute Maximum_Size List(400, 400)
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4.4.1.3 Class
Attribute Name

Attribute Definition

. class

. The value of this attribute makes a clear statement of what kind of

entity is defined by the current entity definition. This definition
can be a model definition, a data field definition, or a constant

Attribute_Obligation
Attribute Value Type

AttributeEnumeration_
Yalues

Attribute Maximum__
(ccurrence

Attribute Inheritance

Attribute Default Value

: Defaulted
: Enumerated

: (model, data_field, constant)

: Not_inheritable

: data_field

definition.

CCSDS 647.1-B-1
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4.4.2 DEFINITIONAL ATTRIBUTES
4.4.2.1 Definition
Attribute Name : definition

Attribute Definition : Statement that expresses the essential nature of a data entity and
permits its differentiation from all the other dafa enfifies.

This attribute is intended for human readership and therefore ainy
information that will increase the understanding of the identified
data entity should be included.

It is intended that the value of this attribute can be of signifidant
length and hence provide a description~of the data entity| as
complete as possible. The value of thiscattribute can be used gs a
field to be searched for locating particular data entities.

Attribute [Obligation : Mandatory
Attribute [Value Type : Text
Attribute [Maximum_ o1

Occurrenge

Attribute [ Comment : The value<of this attribute may include the same semaftic
information’ in natural language as the one carried in a mpore
formal'manner by other attributes. This is neither a requirenjent
noriillegal, but the user must make sure that inconsistencies| do
notarise.

Interoperability Constraint

Attribute [Maxitmum_Size : 8000

CCSDS 647.1-B-1 4-16 June 2001
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Attribute Name

Attribute Definition

: short_definition

: Statement that expresses the essential nature of a data entity in a

shorter and more concise manner than the statement of the
mandatory attribute: definition.

4

4

4

Attribute_Obligation
\ttributeValue Type

\ttribute Maximum _
Dccurrence

Attribute Maximum_Sizg

: Optional
: Text

o1

: 80

This attribute provides a summary of the (mqre detailed
information provided by the definition attribute)

The value of this attribute can be used as.a-field to be gearched for
locating particular data entities. It is dlso intended tq be used for
display purposes by automated software, where the complete
definition value would be too long\to be presented in § convenient
manner to users.

Interoperability Constraint

CCSDS 647.1-B-1
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4.4.2.3 Comment

Attribute Name

Attribute Definition

. comment

: Associated information about a data entity. It enables to add

information which does not correspond to definition information.

Attribute [Obligation . Optional
Attribute | Value Type : Text
Attribute [Maximum D’
Occurrenge
Interoperability Constraint
Attribute [Maximum_Size : 8000

CCSDS 647.1-B-1
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4.4.2.4 Units
Attribute Name

Attribute Definition

. units

: Attribute that specifies the scientific units that should be

associated with the value of the data entity so as to make the value
meaningful to applications.

Attribute_Obligation

Attribute_Condition

: Conditional

. If the data entity is non-scalar then the aftribute $hall not be

Attribute Value Type

specified. If the data entity is of a scientiffc scalar f
or Real) then it can appear several times\for data ent

ype (Integer
ties of class

model and only once for data entitieS of class data_field or

up to the implementation recommendation to define th
value.

The contents~*of the text must conform to the re
specified i, ISO 2955 (see reference [C-10]).

constant.

- Text
If the scalar type has nowunit, e.g., a ratio, then [the UNITS
attribute should be given a particular value (e.g., NO_[UNIT). Itis

is particular

presentation

As detailed in ISO 2955, the following conventions |apply when
combining units:
— multiplication shall be indicated by a period (.), e.g., Pa.s

to designate Pascal second, the unit of dynami

— negative exponents shall be indicated by fa
unit directly with the numeric power preceded
sign, e.g., m-3 to designate m™;

— Division shall be indicated by a solidus (/), ¢
by expressing the denominator with a negatiy
e.g.,m.s-1;

— Positive exponents shall be indicated by folloy
directly with the numeric power with no sign

 viscosity;
llowing the
by a minus

.g., m/s, or
e exponent,

ying the unit
, €.8., m2 to

designate m*

Attribute Maximum

Occurrence

Decimal multiples of units shall be indicated by the combination
of a prefix representation (see reference [C9]) immediately before

the unit, e.g., kN to represent kilo Newtons.

RS

n

Interoperability Constraint

Attribute Maximum_Size

CCSDS 647.1-B-1
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4.4.2.5 Specific_Instance
Attribute Name : specific_instance

Attribute Definition : Attribute that provides a real-world meaning for a specific
instance (a value) of the data entity being described. The reason
for providing this information is so that the user can see that there
is some specific meaning associated with a particular ~value
instance that indicates something more than just the-absfract
value. For example, the fact that zero degree latitude is|the
equator could be defined. This means that the(walue of |this
attribute must provide both an instance of the entity value apd a
definition of its specific meaning.

Attribute| Obligation : Optional
Attribute| Value Type : List(Entity _Type, Text)

There shall be two values .associated with this attribute: an
instance value (a literal or "a constant name) and a spe¢ific
meaning definition.

Attribute]| Maximum_ :n’
Occurrenice
Attribute]| Comment : The values of the attribute can be used to enhance user interfaces

and, therefore, user understanding.

Attribute| Value Example : A-'specific value of DEGREE (with the Entity Type of Rgal),
could be:

(0.0, ‘Greenwich’).

Attribute| Inheritance : Not_inheritable

Interoperability Constraint

Attribute Maximum_Size : List( 80, 400)

4.4.3 RELATIONAL ATTRIBUTES
4.4.3.1 Inherits From

Attribute Name : inherits_from

CCSDS 647.1-B-1 4-20 June 2001
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Attribute Definition

entity description inherits attributes. This name must

: Gives the name of a model or data field from which the current

be the value

of the name attribute found in the referred entity description.

Referencing this data entity description means that all the values
of its attributes having their attribute_inheritance set to

4

4

4

4

Attribute_Obligation

\ttributeValue Type

\ttribute Maximum__
Dccurrence

\ttribute Value Example

\ttribute Inheritance

\ttribute” Maximum_Size

4

\ ttribute Comment

inheritable apply to the current description.

: Optional

: Choice(Identifier , List(Identifier , Identifier))

The first identifier refers to the namé of a model or da

The second one gives the local-name of the external
Dictionary where the referred entity description is def

The absence of the second identifier assumes that
model or data field islocal to the current Data Entit)
or, if not, that. it is to be found in the dictionary
through the external_dictionary_reference attribute,
be unique in-that case.

|

» (CCSDS_calendar time, CCSDS TIME CODES)

: Not_inheritable

Interoperability Constraints

. Choice(400,List(400, 400))

fa field.

Data Entity
ned.

his referred
' Dictionary

referenced
which must

: This attribute is intended to enable reuse. Each

data entity

4.4.3.2 Component

Attribute Name

CCSDS 647.1-B-1
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Attribute Definition : Name of a component, followed by the number of times it occurs
in the composite data entity. The number of times is specified by
a range.

Attribute Obligation : Optional

Attribute [Value Type : Choice(Identifier, Identifier(a .. b))

Where a is the minimum number of times the component’ocdurs
and b is the maximum number of times it occurs.

a and b are integer literals or constant names.

The following convention applies: the charaéter ‘n’ indicates that
there is no upper limit.

Attribute [Maximum_ :‘n
Occurrenge

Interoperability Constraints

Attribute [Maximum_Size : 400

Attribute | Comment : This-attribute can be used only for composite data entities (arrgys,
récords or lists). When a composite data entity has no comporfent
defined, it means that they are not known yet, and will| be
specified later.

The interoperability constraints defined in 4.3.1 relative| to
Identifiers also apply here.

CCSDS 647.1-B-1 4-22 June 2001
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4.4.3.3 Keyword
Attribute Name

Attribute Definition

: keyword

: A significant word used for retrieving data entities

Attribute_Obligation : Optional
Attribute Value Type : Text
Attribute Maximum_ D’

(Dccurrence

Attribute Comment

Attribute Maximum_Size

: 80

Interoperability Constraints

: This attribute can be used\for recording keywords (§earch keys)

associated with the data. entity in question. Indeed, if enables the
possibility of defininga particular formalism for the t¢xt, and then
an automatic procgessing of the text according to the ngeds.

CCSDS 647.1-B-1
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4.4.3.4 Relation
Attribute Name : relation

Attribute Definition : This attribute is to be used to express a relationship between two
entity definitions when this relation cannot be expressed using a
precise standard relational attribute. In that case the relationship
is user-defined and expressed using free text.

Attribute (Pbligation : Optional
Attribute_Value Type : Choice(List(Text, Identifier), List(Text, Identifier;/Identifier |))
where:

— text provides the reader with the kind-of relation that link
the two related entities;
— the first Identifier is the name of the entity in relation with
the one being defined;
— the second Identifier gives the local name of the dictionafy
when this entity is described in an external Data Entity
Dictionary.

A
w»n

Attribute Nlaximum__ :‘n
Occurrence

Attribute_VYalue Example : For example, thé-fact that a constant data entity is being defingd
that corresponds to the number of pixels of an image may be
expressed-as”a relationship between that constant and the image
(entitysW Image that is defined in the Spacecraft Dictionaty
dictionary) i.e.:

S

(“size of”, W_Image, Spacecraft Dictionary)

Interoperability Constraints

Attribute Maximum Size : Choice(List(8000, 400), List(8000, 400, 400))

Attribute Comment : The interoperability constraints defined in 4.3.1 relative to
Identifiers also apply here.
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4.44 REPRESENTATIONAL ATTRIBUTES

4.44.1 Data_Type
Attribute Name

Attribute Definition

: data_type

: It specifies the type of the data entity values. This attribute shall

Attribute Obligation

Attribute_Condition

Attribute Value Type

Attribute Enumeration_
Yalues

Attribute Maximum__
(Dccurrence

Attribute Comment

have one of the following values: Enumerated,
Integer, Composite.

: Conditional

: This attribute must be present for a pfoduct data fie

and for a constant definition (class(attribute set to
constant) and is optional for a medel definition (cl
set to model).

: Enumerated

: (Enumerated, Text, Real, Integer, Composite)

: This\attribute defines the conceptual data type of the

net intended for specifying the physical representi
entity.

For example, an entity may be defined as an Integer;

Text, Real,

d definition
ta_field or
ss attribute

entity, it is
ition of the

physically it

may be encoded as a 16-bit 2’s complement binary number or as

an ASCII encoded decimal, but in both cases thg data_ type
would be Integer.
CCSDS 647.1-B-1 4-25 June 2001
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4.4.4.2 Enumeration Attributes
4.4.4.2.1 General

When a data entity belongs to an enumerated type (attribute data_type set to Enumerated),
it means that each possible value of the enumeration has:

+ad 1 L +1 4L + £-1 Jala)
- a vindirivratcua varuce \au ITUCIILILIVT Aads lllballlllélul ad PUDDIULU},
— ameaning (which can be expressed in free text);

— a onvention value (corresponding to a human interpretable value for the coding of
the enumeration value ).

4.4.4.2.2| Enumeration_Values

Attribute| Name : enumeration_values

Attribute | Definition : The set of permitted values of theléntmerated data entity.
Attribute| Obligation : Conditional

Attribute| Condition : This attribute is mandatory if the data_type is Enumerated. [t is

not applicable in any‘other case.
Attribute| Value Type : List(Identifier)
Attribute| Value Example : (NOMINAL, CALIBRATION, OFF)

Attribute| Maximum__ o1
Occurrenge

Interoperability Constraint

Attribute| Comment : The interoperability constraints defined in 4.3.1 relative| to
Identifiers also apply here.
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4.44.2.3 Enumeration_Meaning

Attribute Name

Attribute Definition

: enumeration_meaning

enumeration_values.

: Enables to give a meaning to each value given by the attribute

pttribute_Obligation

Attribute_Condition

AttributeValue Type

Attribute Value Example

Attribute Maximum__
(Dccurrence

Attribute Comment

: Optional

: This attribute is permitted if the data_type is Enumg

: List(List(Identifier,Text))

: ((NOMINAL, ‘equipment on and.working’),

o1

: 'The identifiers must be identical to the values ¢

not applicable in any other case.

(CALIBRATION , ‘equipmeént under calibration tests

(OFF , ‘equipment off%))

Interoperability Constraint

attribute ENUMERATION VALUES.

The interoperability constraints defined in 4.3.1
Identifiers also apply here.

rated. It is

iven in the

relative to

CCSDS 647.1-B-1
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4.4.4.2.4 Enumeration_Convention

Attribute Name

Attribute Definition

: enumeration_convention

: Gives guidance on the correspondence between the

enumeration_values and the numeric or textual values found
within the products.

Attribute_QObligation

Attribute Condition

Attribute Value Type

Attribute Value Example

Attribute Maximum
Occurrenc¢

Attribute Comment

: Optional

. (NOMINAL, “0’), (CALIBRATION ,’1 J(OFF , “2°))

o1

: The identifiers mwst be identical to the values given in the

: This attribute is permitted if the data_type is Enumerated. It|is

not applicable in any other case.

List(List(Identifier,Text))

Interoperability Constraint

attribute ENUMERATION VALUES.

The intetoperability constraints defined in 4.3.1 relative [to
Identifiers also apply here.

CCSDS 647.1-B-1
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4.4.4.3 Range

Attribute Name

Attribute Definition

. range

Real data entity

: The minimum bound and the maximum bound of an Integer or

4

4

4

4

ttribute_Obligation : Optional

\ttribute Value Type : List(Entity_Type, Entity Type)
The first specified value is the minimuniCbound (litgral value or
constant name), while the second on@  is the maximum bound
(literal value or constant name).

\ttribute Maximum _ 21

Dccurrence

\ttribute Comment : This attribute only applies for Integer and Real data entities.

Attribute_Value Example : For a Real data.entity called DEGREE, the range [could be as
follows: (0.0, 360.0).
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4.44.4 Text Size
Attribute Name . text_size

Attribute_Definition : The limitation on the size of the values of a Text data entity. This
attribute specifies the minimum and the maximum number of
characters the text may contain. If the minimum and the
maximum are equal, then this implies that the exact size-of the
text is known.

Attribut¢ Obligation : Conditional
Attribut¢ Condition : This attribute is mandatory if the data_type is ‘Text.
Attribut¢ Value Type : Choice(Integer,List(Integer, Integer))

A single integer indicates the maximum only. A List of[two
integers denotes the minimum afbd“maximum, in that order. [The
integer(s) can be expressed as a.literal value or a constant nanie.

Attribut¢ Maximum_ 01
Occurrence
Interoperability Constraint
Attributg_ Comment : The_‘interoperability constraints defined in 4.3.1 relativg to

Idéntifiers also apply here for constant names.

CCSDS 647.1-B-1 4-30 June 2001
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4.4.4.5 Case_ Sensitivity
Attribute Name . case_sensitivity

Attribute Definition : The value of this attribute specifies the case sensitivity for the
Identifiers used as values for the attributes of the current entity.
When used in a data entity, the value of the attribute overrides the

value specified at the dictionary level.
Attribute_Obligation : Optional
Attribute Value Type : Enumerated
Attribute Enumeration : (case_sensitive, not_case_sensitive)
Yalues
Attribute Maximum__ 01
(Dccurrence
Attribute Inheritance : Not_inheritable
Attribute Scope : data
CCSDS 647.1-B-1 431 June 2001
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4.4.4.6 Language
Attribute Name

Attribute Definition

: language

given to the attributes of the current entity. When used in a

: Main natural language that is valid for any value of type TEXT

data

entity, the value of the attribute overrides the value specified for

Attributp_Obligation

Attributg_Value Type

Attribute. Maximum_
Occurrepce

Attributp_Inheritance
Attributp Value Example

Attributp_Scope

Attribute Maximum_Size

Attribute_ Comment

: Optional

: List(Text, Identifier) where:

: Not_inheritable
. (‘French’, fr)

: data

. List(40, 3)

the dictionary entity.

— text is provided in English and corresponds to the English

name of the language as specified/in ISO 639-2
reference [5]);

(see

— identifier refers to a 2 or 3 lettér country code as spedified

in ISO 639-2.

Interoperability Constraints

Identifiers also apply here.

CCSDS 647.1-B-1
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4.4.4.7 Constant_Value
Attribute Name : constant_value

Attribute Definition : The value of this attribute is the value given to a constant (entity
whose class attribute is set to constant).

pttribute_Obligation : Conditional

Attribute_Condition : This attribute is mandatory if class attribute is(set'to ¢onstant. It
is not applicable in any other case.

Attribute Value Type : Entity_Type

Attribute Maximum o1

(Dccurrence

Attribute Inheritance : Not_inheritable

CCSDS 647.1-B-1 4-33 June 2001
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4.5 USER-DEFINED ATTRIBUTES
4.5.1 GENERAL

NOTE - The standard attributes specified in section 4 are those predefined by this
Recommendation and must be recognized by any system that states conformance
to this Recommendation. It is recognized that there may be further attributes that
are more specific to a particular domain, mission or project.

4.5.1.1 | This section defines the mechanism used to define specific attributes; thén thesg
attributds can be used in the same manner as the standard ones to define the semantics of
particulgr data entities. These attributes shall be called ‘user-defined attributes™

4.5.1.2 | User-defined attributes shall not have the same name as any standard attribute.

4.5.2 MECHANISM FOR NEW ATTRIBUTE DEFINITIONS

4.5.2.1 | A User-Defined Attribute is defined using the attribute descriptors specified i
section B. The description of a User-Defined Attribute follows the same rules as the one of &
standard attribute.

=3

4.5.2.2 | The mandatory descriptors are:
— Attribute Name;
— Attribute Definition;
— Attribute_Obligation;
— Attribute Value Type;

— Attribute Maximufn Occurrence.

4.5.2.3 | The conditional descriptors are:
— Attributé\Condition;

— Attribute Enumeration_Values;

— Attribute Detault Value.

4.5.2.4 The optional descriptors are:
— Attribute Maximum_Size;
— Attribute Value Example;

— Attribute Comment.
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4.5.2.5 The defaulted descriptors are:
— Attribute Inheritance;

— Attribute Scope.

NOTE — The following example gives the definition of the user-defined attribute
ASSOQCIATED UTILITIES prnviding the name of the nﬁ]i'ry which processes

the physical values of a specific data entity within a data product.

Attribute Name : ASSOCIATED_UTILITIES

Attribute Definition : ‘Attribute that provides the name|of the utility] used to
process the occurrences of the 'data entity with which the
attribute is associated.’

Attribute Obligation : Optional

AttributeValue Type : List(Text, Text)

Attribute Comment : ‘The first.text gives the name of the utility, |and the
second .one specifies the application contex{ of the
utility::

Example 4-1: Defining User-Defined Attribute

NOTE - This second exdmple shows how to define an external reference.

Attribute Name : AUDIO_EXAMPLE

Attribute Definition : ‘The AUDIO _EXAMPLE attribute is a poinfer to a
sound file in .wav format providing an example to be
heard’.

ttribute Obligation :_Optional
Attribute Value Type . Text
Attribute Comment : ‘The value is expressed as a path name’.

Example 4-2: Defining User-Defined Attribute with an External Reference
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NOTE - The attribute usage in a data entity description would be as follows:

NAME : MUSIC_INSTRUMENT

CLASS : Model

DEFINFHON —lt-corresponds-to-aninstroment-

DATA|TYPE : Enumerated

ENUMERATION VALUES : (Piano, Guitar, Violin, Saxophone)

AUDI() EXAMPLE : ‘/home/MUSIC/INSTRUMENTS/SOUND/Piano.wav’

Example 4-3: Usage of a User-Defined Attribute

4.5.3 REGISTRATION OF USER-DEFINED ATTRIBUTES

4.5.3.1 | So as to obtain maximum reuse and hence inter@perability across missions, project]
and agencies, it is desirable that new user-defined attributes which are created by projects ar
submitt¢d for central registration. This means that they can be reused by other projects
eventually leading to a uniform data entity dictionary across many missions and projects.

w [72]

>

4.5.3.2 | The advantage of sharing the.data entity dictionary is that software can b
developpd to handle the entity data déscriptions, which can then be reused by many othg
projects| In addition, labeling and identification information appearing on products comin
from different projects will be comparable.

U lan} A9

4.5.3.3 | To register user-defined attributes, the data description registration capabilitie
detailed|in the CCSDS Récommendations on Control Authorities (see references [4] and [C
5]) shoyld be followed.

172}

4.5.3.4 | When_ 4 user registers a user-defined attribute, the following information must b
included:

W

— identification of the user—this information shall be as defined in the registration of
data descriptions with the CCSDS Control Authority (see references [4] and [C-5]);

— aspecification of the user-defined attribute using the descriptors defined in section 3;

— if software is available to support processing of the value of the user-defined attribute,
this should be submitted with the definition, as shown in the previous example for the
user-defined attribute ASSOCIATED_ UTILITIES.
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4.6 RELATIONSHIP RULES
4.6.1 REFERENCE TO AN EXTERNAL DATA ENTITY DICTIONARY

4.6.1.1 As seen previously (in attributes definition), some Data Entity Dictionary
references can be made to other Data Entity Dictionaries.

.6.1.2" In a Data Entity Dicfionary definifion, the external_dictionary_reference pttribute
dan be used (1 to n times, where n means an unspecified number of times) to refergnce the
data entity dictionaries whose data entities are reused in the current one, ‘Or-whese data
gntities are referred to in relationships with the current one.

4.6.1.3 When a data entity is reused (as underlined by the use‘of the inherits from
dttribute), the origin of this data entity can be given by the second value of this dttribute,
which matches the local name given in the external dictionary. reference. If thi§ second
yalue is omitted, it means that the description of the reused data entity is assumed to|be local
tp the current data entity dictionary.

4.6.2 COMPOSITION RELATION

4.6.2.1 As seen previously a data entity may. be composite, that is, it can be madd up of a
deries of other data entities. This notion is“tendered by the composition relation fqr which
the component attribute is defined.

4.6.2.2 The order of the components in data entities is not significant.

4.6.2.3 When a data entity s considered as being composite, it is not obligatory to mention
dll its component data entities if these are not known yet (in particular, when the dictionary is
yndergoing a definition process). However, when the data entity dictionary correspdnds to a
physical data product,-the components have to be defined.

4.6.3 INHERITANCE

4.6.3.1 . General

4.63.1.1 A data entity defined with the class attribute set to model or data field can be

reused in other data entity descriptions. The inherits_from attribute must then be used in the
data entity descriptions which wish to reuse that data entity description.

4.6.3.1.2 Only a model may be inherited by other models.

4.6.3.1.3 Once a reference has been made to the referred data entity, the current description
will then inherit the values of all the attributes of the referred entity which have been defined
as inheritable. Moreover, specialization rules apply to inheritable attributes.
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4.6.3.1.4 All the identifying attributes of data entities and all the dictionary attributes as
well as the attributes inherits_from and specific_instance are not_inheritable. These
attributes have to be defined locally in the current data entity or dictionary entity.

4.6.3.2 Specialization Rules for the Inheritable Attributes

4.6.3.2.1 [ Specialization of Opftional Attributes

Optional pttributes may appear a specified number of times. When an entity inherits from
another entity, optional attributes can be present or not in the referred entity, and they~can be
added in the current entity as long as the number of allowed occurrences is not exéeeded.

4.6.3.2.2 | Specialization Rules for Various Data Types

4.6.3.2.2.1 Attributes specified in the referred entity may be specialized but not overridden
with a different value. The specialization operations allowed fep'each attribute is based on
the descrjptor ATTRIBUTE VALUE TYPE. It should bexnoted that no change to an
attribute is always considered as a valid specialization.

4.6.3.2.2.2 Values of attributes of type Integer or Real can be specialized by limiting the
range of the value domain defined at the referred entity.

4.6.3.2.2.8 Values of attributes of type Identifier cannot be specialized; they must be
identical fo the value given in the referred entity.

4.6.3.2.2.4 Values of attributes ofitype Text can be specialized by adding text (no
deletions) to the value given in the(réferred entity.

4.6.3.2.2.5 Values of attributes of type Enumerated can be specialized by removing some
enumeration_values and the corresponding enumeration_meaning and
enumeration_convention.

4.6.3.2.2.6 Valugs)of attributes of type Entity Type cannot be specialized and must be
identical fo the.value given in the referred entity.

4.6.3.2.2.71 “Values of attributes of type Choice can be specialized by removing some
elementary types from the set of elementary types of the referred entity.

4.6.3.2.2.8 Value of attributes of type List cannot be specialized.

4.6.3.2.3 Specialization of the Definitional Attributes

4.6.3.2.3.1 The attributes DEFINITION, SHORT DEFINITION and COMMENT can be
specialized locally so long as the value enriches the information expressed at the referred
entity.
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4.6.3.2.3.2 In the case of a data_field/constant/model inheriting from a model, the
following rules apply for the attribute UNITS:

— 1f the model has no wunits attribute, the wunits attribute of the
data_field/constant/model is unconstrained;

— if the model provides units attribute values, the units attribute value of the

4.6.3.2.4 Specialization of the Representational Attributes

4.6.3.2.4.1 A model does not need to have representational attributes speciffed. A
data_field must have them specified.

4.6.3.2.4.2 If a data_field inherits from a model which does‘not have them specified, then
it must specify them locally.

4.6.3.2.4.3 If a data_field inherits from a model or a data_field which does haye them
gpecified, then the above rules of specialization apply.

4.6.3.2.5 Specialization of the Relational Attributes

4.6.3.2.5.1 Relational attributes areCOinheritable except for the ‘INHERITS [FROM’
dttribute. They can be defined locally and their value enriches the information expressed in
the referred entity, since their AFTRIBUTE VALUE TYPE is Text.

4.6.3.2.5.2 As scen in 4.4.3:2., the COMPONENT attribute is inheritable. This pttribute
dan appear any number ‘of times, therefore components can be added to specidlize the
definition of the dataentity with regard to the referred entity.

4.6.4 OTHER/KINDS OF RELATION

In additidn/to the relationships handled with a specific attribute (see above), some other ones
Rave to-be described in data entity dictionaries. In that case, there are two possible|ways to
Aroceed:

— define a precise user-defined attribute with appropriate descriptors and use it;

— use the generic standard relation attribute name ‘relation’ and express the relationship
in free text.
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