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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 specifies the requirements for establishing a parameter valu€)langu
ed in the creation of a data entity dictionary (DED).

cope and field of application are furthermore detailed in subclauses 1.1 and, 1:2 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 647.2-B-1, June 2001, Data entity dictionary.specification language (DEDSL) —
D0012).

les and paragraphs of publication CCSDS 647.2-B-1.
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part is information which is relevant to the CCSDS publication only.

1-7

Updgte and add the following/information to the references indicated in 1.6:

(1]
(2]
(3]

Document CESPS 647.1-B-1, June 2001, is equivalent to ISO 21961:2003.
Document’€CSDS 641.0-B-2, is equivalent to ISO 14961:2002.

Document CCSDS 620.0-B-2, May 1992, is equivalent to ISO 12175:1994.

pge (PVL) to

psed CCSDS

Lced on the

PVL syntax

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

(4]

Document CCSDS 643.0-B-1, November 1992, is equivalent to ISO 14962:1997.

(3]

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

Update the following reference:

(6]
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Page C-1
Update and add the following information to the reference indicated in annex C:

[C6] Document CCSDS 301.0-B-3, January 2002, is equivalent to ISO 11104:—1).

3 Revision of publication CCSDS 647.2-B-1

It has been agreed with the Consultative Committee for Space Data Systems that Subcommittee
ISO/TC 20/SC 13 will be consulted in the event of any revision or amendment of publication
CCSDS 647 p=B-t-To thisend, NASAW nbodyt mCCSDSand SO

1) To be published. (Revision of ISO 11104:1991)
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AUTHORITY
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Date: June 2001
Location: Oxfordshire anland

'his document has been approved for publication by the ManagementCounci| of the
Consultative Committee for Space Data Systems (CCSDS) and represefitS the cdnsensus
echnical agreement of the participating CCSDS Member Agencies, ™ The proceglure for
eview and authorization of CCSDS Recommendations is detailed iny[C1], and the rgcord of
Agency participation in the authorization of this document can bé-obtained 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 647.2-B-1 i June 2001
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STATEMENT OF INTENT

The Consultative Committee for Space Data Systems (CCSDS) is an organization 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 pound technical solutions to these problems. Inasmuch as participation in the
CCSDS ip completely voluntary, the results of Committee actions are termed
Recommendations and are not considered binding on any Agency.

This Recommendation is issued by, and represents the consensus of, the CCSDS-Plenary
body. Agehcy endorsement of this Recommendation is entirely voluntary. ~Endorsement,
however, ifdicates the following understandings:

o  Whenever an Agency establishes a CCSDS-related standard, this standard will be in
accord with the relevant Recommendation. Establishing suchia)standard does not
preclyide other provisions which an Agency may develop.

o  Whenever an Agency establishes a CCSDS-related standard, the Agency will provide
other| CCSDS member Agencies with the following information:

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

o  Specific service arrangements ‘shall be made via memoranda of agreement. Neither this
Recommendation nor any, ensuing standard is a substitute for a memorandum of
agreement.

No later than five years-ftom its date of issuance, this Recommendation will be reviewed by
the CCSDS$ to determiinie whether it should: (1) remain in effect without change; (2) be
changed to| reflect'the impact of new technologies, new requirements, or new directions; or,
(3) be retirgd or eanceled.

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 647.2-B-1 il June 2001
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FOREWORD

This Recommendation is a technical Recommendation providing the PVL implementation
for the Abstract Syntax defined in the DEDSL—Abstract Syntax Recommendation (reference
[1]) in order to provide a computer processable standardisation of the expression of the
demantic information which is to be carried with data.

Through the process of normal evolution, it is expected that expansion, delgtion or
thodification to this document may occur. This Recommendation is thierefore 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 doctiment should be addressefl to the
(CCSDS Secretariat at the address indicated on page 1.

CCSDS 647.2-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.

— Cej:ral Research Institute of Machine Building (TsNIIMash)/Russian Federation.
— Centre National d’Etudes Spatiales (CNES)/France.

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

— Eurppean Space Agency (ESA)/Europe.

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

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

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

Observer Algencies

— Austrian Space Agency (ASA)/Austria.

— Cex‘:]:ral Research Institute of Machine Building (TsNIIMash)/Russian Federation.

— Cenltro Tecnico Aeroespacial (CTA)/Brazil.

— Chipese Academy of Space Technology (CAST)/China.

— Cormmonwealth Scientific and Industrial Reseafech Organization (CSIRO)/Australia.

— Cormhmunications Research Laboratory (CRL)/Japan.

— Danish Space Research Institute (DSRI)/Denmark.

— Eurppean Organization for the..(Exploitation of Meteorological Satellites
(EUMETSAT)/Europe.

— Eurppean Telecommunications Satellite Organization (EUTELSAT)/Europe.

— Fedpral Service of Scientific{ Technical & Cultural Affairs (FSST&CA)/Belgium.

— Hellenic National Space Committee (HNSC)/Greece.

— Indian Space Research-Organization (ISRO)/India.

— Indlstry Canada/Comniunications Research Centre (CRC)/Canada.

— Instjtute of Space‘and Astronautical Science (ISAS)/Japan.

— Instjtute of Spaee Research (IKI)/Russian Federation.

— KFKI Resedrch Institute for Particle & Nuclear Physics (KFKI)/Hungary.

— MIKOMEEK: CSIR (CSIR)/Republic of South Africa.

— Korga Aerospace Research Institute (KARI)/Korea.

—  Minsstr Y of Communtcations (}V{GC)/IbI act:

— National Oceanic & Atmospheric Administration (NOAA)/USA.

— National Space Program Office (NSPO)/Taipei.

— Swedish Space Corporation (SSC)/Sweden.

— United States Geological Survey (USGS)/USA.

CCSDS 647.2-B-1 v June 2001
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1 INTRODUCTION
1.1 PURPOSE AND SCOPE

The purpose of this Recommendation is to provide a standard method to represent the
attributes and their values, as has been defined by the Abstract Syntax of the Data Entity
Dictionary Specification Language (DEDSL) (reference [1]), using the Parameter Value
Language (PVL) (references [2] and [C3]) for the construction and interchange of data entity
dictionaries.

|—|

This Recommendation is registered under the CCSDS Authority and DeSeription Iflentifier
ADID): CCSDO0012.

This Recommendation does not exclude other implementation-Recommendationg of the
DEDSL—Abstract Syntax Recommendation.

1.2 APPLICABILITY

This Recommendation is intended to be used by implémenters of Data Entity Dictjonaries,
dnd for example:

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

— by data users to understand_data’ received from data producers who have ysed this
Recommendation to constructtheir dictionaries;

— by an organisation that'mandates the attributes used to define each entity degcription
in dictionaries used-Within that organisation;

— by a particular-community, such as Earth observation, space physics, archives, etc., to
establish a degree of standardisation for the contents of any data dictionary associated
with a ddta ‘product (this would be done by using this Recommendation to define a
community-wide data dictionary);

— by organisations and communities to exchange the contents of a data dictionjary in a
standardised manner, i.e., to facilitate interoperability.

1.3 RATIONALE
A given data entity may take on a range of values that are represented differently within
different formats or in native formats. However there is information about that data entity,

such as its definition and other semantic attributes, which are independent of the values and
their representation in any given format. These include:

— the exchange of data entity dictionaries among disciplines and organizations which
typically use differing standard formats;

CCSDS 647.2-B-1 1-1 June 2001
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— the exchange of data entity dictionary information with registration authorities such
as the CCSDS/ISO Control Authority (references [5] and [C4]), and

— the exchange of data entity dictionary information using general data packaging
techniques such as the CCSDS/ISO Standard Formatted Data Unit (SFDU) (see
references [3] and [C2]).

1.4 DOCUMENT STRUCTURE

This docupnent presents the PVL implementation of the DEDSL Abstract Syntax in adayered
manner. Tlhe reader should be familiar with both the DEDSL Abstract Syntax (see)teference
[1]) and the PVL Recommendation (see reference [2]) in order to fully understand this
document

In summaty, the document is structured as follows:
— Segtion 2 introduces the use of PVL as implementation language of the DEDSL.

— Segtion 3 specifies the exact PVL syntax for each DEDSL dictionary attribute and the
way of defining a data entity dictionary in PVL.

— Segtion 4 specifies the exact PVL syntax for each DEDSL data entity attribute and the
way of defining a data entity in PVL.

— Segtion 5 specifies the exact PVL syntak.for each DEDSL descriptor and the way of
defining a user-defined attribute in PVL.

— Segtion 6 discusses the levels_of conformance to the DEDSL Recommendation, in
relption to the abstract specifieation and the PVL implementation, and the CCSDS
Cantrol Authority registration of this Recommendation.

— Segtion 7 lists the reseryed keywords associated with the PVL implementation.
— Arnex A providésexamples of data entity definitions.
— Arnnex B provides an example of a complete data entity dictionary.

— Arnex C-provides a list of references that may be valuable to the user of this
Recommendation as background material or as implementation guidelines for using
thisTRecommendation.

CCSDS 647.2-B-1 1-2 June 2001
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1.5 DEFINITIONS

1.5.1 ACRONYMS AND ABBREVIATIONS

This subsection defines the acronyms and abbreviations that are used throughout this

Recommendation:

ADID Authority and Description Identifier

ASCII American Standard Code for Information Interchange
CCSDS Consultative Committee for Space Data Systems
DED Data Entity Dictionary

IDEDSL Data Entity Dictionary Specification Language
ID [Dentifier

ISO International Organization for Standardization
LVO Label Value Object

MACAO Member Agency Control Authority Office

RVL Parameter Value Language

SFDU Standard Formatted Data Unit

1.5.2 GLOSSARY OF TERMS

For the purpose of this document the following definitions apply:

Attribute Acpiece of information that describes a Data Entity or Dictionary Emtity.
This information characterizes or enhances the understanding of thg data
that is described. Attributes are used to define the semantics of datalentities.

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

Descriptor 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

CCSDS 647.2-B-1

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.).

1-3 June 2001
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Data Entity 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.

Data Entity A collection of semantic definitions of various data entities, together with a
Dictionary 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
entities within a single product are described 1n a corresponding single
dictionary, or the data entity dictionary may be a discipline-oriented
dictionary that holds a number of previously defined data entity definitions
which may be used by data designers and users as references. Some’parts
of a dictionary are optional. In practical terms the dictionary could be a filg
or a Standard Formatted Data Unit (SFDU) Label-Value Objeet (LVO)
value field (see references [3] and [C2]). Within this Recommendation, the
expression ‘data entity dictionary’ can refer either to the'notion of data
entity dictionaries or to a data entity dictionary instance. A data entity
dictionary is also an entity, called Dictionary Edtity.

Data Product A collection of one or more data items that are packaged for or by a
specific application.

Defaulted Indication of an attribute or descriptor value that is understood when the
attribute or descriptor is not explicitly included in the containing definition.

Descriptor An Identifier that is the name of the descriptor.

Name

Descriptor The characterization of the descriptor value; e.g., text, identifier, integer.

Type

Elementary A data entity whose data type is elementary, that is Integer, Real, Text or

Data Entity Enumerated-

Enumerpted A set confaining a restricted number of discrete values, where each discrete
value isnamed and unique within the set.

Identifidr ATPVL unquoted string that designates something.

Integer The set of integer values. It can optionally be defined more precisely by
specifying a range (minimum and maximum bounds).

Model A dataemntity described inmdependentty fronm amy Irstarnce T a data product
and corresponding to a re-usable data entity definition from which other
data entities may inherit the attributes and apply some specialization rules.

Real The set of real values. It can optionally be defined more precisely by
specifying a range (minimum and maximum bounds).

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 a data entity and another.

CCSDS 647.2-B-1 1-4 June 2001
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Standard One of the attributes defined within the DEDSL Abstract Syntax

Attribute Recommendation (reference [1]).

Syntax Information defining the physical representation of data. It includes the
structural arrangement of the fields within the data on the exchanged
media.

ext A PVI qnn‘red string The set of allowed characters is defined in the Data
Entity Dictionary.

User Defined  An attribute that is defined by a particular user or project and after

Attribute definition is then used in the same manner as a Standard Attribute Within
that data entity dictionary.

White Space Consists of the equivalent of the ASCII characters-tin€ feed (0Apex)

|

5.3 NOMENCLATURE

he following conventions apply throughout this-Récommendation:

a) the words ‘shall’ and ‘must’ imply binding and verifiable specification;
b) the word ‘should’ implies an optienal, but desirable, specification;

c) the word ‘may’ implies an.optional specification;

d) the words ‘is’, ‘are’ and ‘will” imply statements of fact.

5.4 CONVENTIONS
Convention 1: Conventions for the syntax of the DEDSL PVL constructs

[he syntax ‘of'the DEDSL PVL constructs is described using the following conventions:

a)..the item named on the left of the ::= symbol is the statement being defined;

carriage return (0Dyey), horizontal tab (09p.y), vértical tab (0Bpey), farm feed
(0Chex) and space (20nex) (see reference [4]).

b) the corresponding definition is on the right of the ::= symbol and is made|up of a

CCSDS 647.2-B-1

series of items;

c) the statement which is being defined is delimited by the two delimiters, ‘<’ and “>’;

d) items denoting reserved keywords defined by the DEDSL PVL implementation are
represented as unquoted strings in bold characters;

e) optional items are enclosed by parentheses;

f) an item on the right of the ::= symbol can be a statement which is defined elsewhere;

g) repeatable items are marked by an asterisk ‘*’;

1-5 June 2001
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h) items are separated by space characters;

1) when a statement is no further detailed, its definition may appear within a note, which
is delimited by the two delimiters, ‘[ and ‘] .

The following example presents the definition of the item Statement. Statement is defined:

— first as 3 kpywnrdq (‘RFGTN_GR QUP> ‘=’ ‘QFMANTTF_GR Ql TP’) np‘rinnﬂ]] 7
fpllowed by a semicolon;

— fpllowed by a repeatable item Inner Statement;

— fpllowed by an optional item Optional Statement, which is further detailedas a note;

|
—

hen ended by 3 keywords (‘END_GROUP’, ‘=", ‘SEMANTIC GROUP’) optionally
bllowed by a semicolon.

—n

<Statemgnt> ::= BEGIN_GROUP = SEMANTIC. GROUP (;)
<Inner Statement >*
( <Optional Statement>)

END_GROUP =SEMANTIC_GROUP (;)

< Optiorlal Statement > ::= [Sequence of PVL statements whose syntax and semantics

are defined in section xxx]

Figure 1-1: Example of the Conventions for DEDSL PVL Constructs Convention

The Rulgs appearing throughout this Recommendation are numbered consecutively.

CCSDS 647.2-B-1 1-6 June 2001
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2 DEDSL IMPLEMENTATION USING PVL

The document Data Entity Dictionary Specification Language (DEDSL)—Abstract Syntax
(CCSDO0011) (reference [1]) defines an abstract standard.

One recommended method of constructing and conveying a Data Entity Dictionary is by
using the CCSDS developed Parameter Value Language (PVL, references [2] and [C3]).

PVL is designed to support the conveyance of named values, therefore is suitable)fgr the
purpose of implementing the abstract standard. = This Recommendation) bases its
implementation on PVL but specifies additional semantic rules: new keywords and new
senjantic constructs (see section 7 for the complete list of keywords).

Thg following subsections specify the PVL implementation of the abstract standard in the
following order:

— Subsection 2.1 defines the general mapping of DEDSIScAbstract Syntax concepts and
elements to PVL constructs, and it includes «estrictions related to the |[PVL
implementation;

— Subsection 2.2 provides the structure of a cofiplete data entity dictionary using [PVL.
It is implemented as a single block of PV.L statements and therefore is separate|from
any data which it describes.

2.1| GENERAL DEDSL ABSTRAET SYNTAX TO PVL MAPPINGS

Thg following mapping rules apply.

a) Descriptor names@nd attribute names

The descriptor‘names and attribute names are implemented as PVL parameter rfames
and are casesinsensitive. Therefore these names consist of a sequence of[PVL
unrestrigted’ Characters. The interoperability constraints on Identifiers specified in
the DEDSL Abstract Syntax (reference [1]) should be applied to be fully compliant to
this'Recommendation.

b)_ Pescriptor values and attribute values

The descriptor values and attribute values are implemented as PVL values. The
mappings from the DEDSL Abstract Syntax types to PVL representations are
provided in table 2-1.

CCSDS 647.2-B-1 2-1 June 2001
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Table 2-1: DEDSL Types / PVL Types Mapping

DEDSL Types PVL Types
INTEGER PVL Integer
REAL PVL Floating Point or PVL Exponential
IDENTIFIER PVL Unquoted String (see Note 1)
TEXT PVL Quoted String (see Rule 1)
ENUMERATED Set of PVL Unquoted String (see Note 1)
ENTITY _TYPE ENTITY_TYPE (see Note 2)

LIST consisting of only mandatory | PVL Sequence (see Note 3)
elgments

CHOICE (argl, arg2, ...) where | PVL Sequence containing thie mandatory
edch argl, arg2 ... must have a|elements; or

different number of items due to | pVL Group containing the mandatory and
optional elements any desired optional elements.

(see Notes 3 and 4)

(ifem1, item2, ...) with exact|PVL Set
nymber of items

List(Identifier) implying an |(s€e'Note 5)
unspecified number of items

Rule 1 |- Values of type Text-are expressed as PVL Quoted Strings. The characters used
must be consistent with both the PVL constraints on Quoted Strings and thosg
defined by the attribute TEXT FIELD CHARACTER SET. For example, thg
character-set used to express textual values can be a super-set of the ISO644
character-set, and can be for example the Latin Alphabet Nol (reference [6]).

NOTES

1 Th 11t ralailat nafrarnta T domt £ o oo afind 2o <] PEPST  Albate
TIIIv llllbluyblaulllL)’ CUILLISU AIiitsS vUll IULVIIUITIVTS Dl,l\/blll\au o uiv 1010 7Avsuaav
Syntax (reference [1]) should be applied to be fully compliant to this
Recommendation.

2 There is no PVL Type equivalent to Entity Type, which means the data type of
the entity. Therefore, the keyword Entity Type is defined.

3 The order of the items in the lists in the DEDSL Abstract Syntax is maintained in
the corresponding sequences in the PVL implementation.
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In the DEDSL Abstract Syntax (reference[l]), attributes which have both
mandatory and optional elements are shown as a Choice of Lists, where the
minimum length list contains the mandatory elements and the longer list(s)

contain(s) both optional and mandatory elements.

One attribute which appears as a list in the Abstract Syntax and is named as

plural, is represented in the PVL Syntax as a separate attribute named as

singular

-

[

q

¢) Grouping requirements

d) PVL statement

.2 COMPLETE DEDSL DEFINITION OF A DATA ENTITY DICTIONARY

'he structure of a complete Data Entity Dictionary using PVL is bounded by an agg
lock called ‘DEDSL_DICTIONARY™

'he dictionary attributes, the uSer-defined attributes as well as the data entity de
ppear in separate blocks as indicated below:

in a PVL block. This is the case of ENUMERATION VA
ENUMERATION VALUES.

LUE /

Where the DEDSL Abstract Syntax requires the grouping (of parameter/valje pairs,

the PVL aggregation statements BEGIN GROUP and END’ GROUP are useq

The semicolon is not mandatory at the end of PVL statements. However, ug
semicolon is recommended for a PVL implemgntation of a data entity dictiona

The ‘DICTIONARY IDENTIFICATION’ block appears first. It co

.

e of the
ry.

4

regation

finitions

tains a

‘USER_DEFINED ATTRIBUTES’ block when new dictionary or global aftributes

(both for the dictionary and the data entities) are defined. It then cont
dictionaryDattributes within a DICTIONARY ENTITY DEFINITION blc
sectien-¥ for the complete definition).

The ‘DATA ENTITY DEFINITIONS’ block follows the ‘DICTIO
IDENTIFICATION’ block. It contains a ‘USER_DEFINED ATTRIBUTE
whenever attributes specific to data entities are defined. It then contains da

hins the
ck (see

NARY
5’ block
[a entity

definitions. — There must be at teast ome of these data entity de
(‘ENTITY DEFINITION’ block) within a dictionary and there is no limit on
number (see section 4 for the complete definition).

User-defined attributes must be defined before they are used.

This structure is described using the conventions defined in 1.5.4 as follows:

initions
the total
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<DEDSL Dictionary > ::= < Begin DEDSL_Statement >
< Dictionary_Identification Block >
< Data_Entity Definitions Block >
<End DEDSL_Statement >

<Begin IDEDSL_Statement > ::= BEGIN_GROUP = DEDSL_DICTIONARY (;)

<End DHDSL Statement > ::= END_GROUP = DEDSL_DICTIONARY (;)

Figure 2-1: Structure of a DEDSL_Dictionary Block

CCSDS 647.2-B-1 2-4 June 2001

24 © 1SO 2003 — Al rights reserved


https://standardsiso.com/api/?name=32e6fed027c99678e72356a0cb7962f2

ISO 21962:2003(E)

CCSDS RECOMMENDATION FOR DEDSL—PVL SYNTAX

3 IMPLEMENTATION OF DICTIONARY ATTRIBUTES
3.1 GENERAL

3.1.1 The ‘DICTIONARY IDENTIFICATION’ block contains:

— a ‘USER DEFINED ATTRIBUTES’ block when new dictionary or global attributes
(both for the dictionary and the data entitics) are detined (see section J), foitoywed by

— the DICTIONARY ENTITY DEFINITION block specifying the)~dictionary
attributes described by this section.

3.1.2 The structure is described using the conventions defined in 1.5 4 'as follows:

< Dictionary Identification Block > ::= < Begin_Dictionary Statement >

(<User Defined Adttributes Block >)
< Dictionary_Entify “Definition >

< End Dictionary Statement >

¥ Begin Dictionary Statement > ::=
BEGIN_GROUP = DICTIONARY_IDENTIFICATION (;)

A

L End Dictionary Statement > ::=
END_GROUP = DICTTONARY_IDENTIFICATION (;)

< Dictionary_Entity Definition >/:= < Begin_Dictionary Entity Statement >
< Dictionary Attribute Statement > *
< End Dictionary Entity Statement >

< Begin_Dictionary- Entity Statement > ::=
BEGIN_GROUP = DICTIONARY_ENTITY_DEFINITION ()

A

C End_Dictiohary Entity Statement > ::=
END_GROUP = DICTIONARY_ENTITY_DEFINITION (;)

< Dietionary Attribute Statement > ::= [ Sequence of PVL Statements whose syntax [and

semantics are defined.in section 3 ]

Figure 3-1: Structure of a Dictionary Identification Block

CCSDS 647.2-B-1 3-1 June 2001
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NOTE - The following is an example showing a ‘DICTIONARY IDENTIFICATION’

block conforming to the previously defined structure:

BEGIN_ GROUP = DICTIONARY IDENTIFICATION ;

EGIN_GROUP = DICTIONARY ENTITY DEFINITION ;

END (

DICTIONARY NAME = CDPP_Plasma_Dictionary ;

defining data products’;

CASE _SENSITIVITY = NOT_CASE SENSITIVE ;
LANGUAGE = (“English’, en) ;
DICTIONARY VERSION =°l.a’;
DICTIONARY IDENTIFIER = FCST0172 ;
DEDSL VERSION = ‘CCSDS 647.2-B-1.0G;

END GROUP =DICTIONARY_ ENTITY_ DEFINITION ;

GbROUP = DICTIONARY IDENTIFICATIONy

DICTIONARY DEFINITION = ‘This dictionary contains data entity
definitions relative to planetary science and which may be re-used, for

TEXT FIELD CHARACTER SET = ‘ISO-LATIN ALPHABETNo1’;

32 1

The tab
entities

entity 4
the nun

IST OF DICTIONARY ATTRIBUTES

nber of times the-attribute can appear in a dictionary definition.

Example 3-1: Example of a Dictionary_Identification Block

le 3-1 provides for each category the standard attributes that are defined for dictionaty
by this Recommendation:y~ The obligation column indicates whether an attribute [is
mandatory (M), conditional (€)) optional (O) or defaulted (D) in the definition of each dafa
ppearing in a conforming Data Entity Dictionary. The occurrence column indicates

CCSDS

647.2-B-1 3-2
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Table 3-1: List of Dictionary Attributes

Category Attribute or block name Obligation | Occurrence
Identifying DICTIONARY NAME M 1
Definitional DICTIONARY_ DEFINITION O 1
Relational EXTERNAL DICTIONARY REFERENCE C ‘n’

(see Rule 2)
Representational | TEXT FIELD CHARACTER SET M 1
CASE_SENSITIVITY D 1
LANGUAGE M 1
Administrative DICTIONARY_ VERSION O 1
DICTIONARY IDENTIFIER O 1
DEDSL_VERSION M 1

in

defined for data entities.

3.3 IDENTIFYING ATTRIBUTES

3.3.1 DICTIONARY.NAME

Rule 2 — The attribute EXTERNAL DICTIONARY REFERENCE is mandatory| when a
reference to a Data Entity Dictiénary is made in the current data entity dictionary

one of the INHERITS EFROM BLOCK or RELATION BLOCK aftributes

DEFINITION

Human readable name for the Data Entity Dictionary.

"VL TYPE

Unquoted String

EXAMPLE VALUE |DICTIONARY NAME = CDPP_Plasma_Dictionary ;

(F6Y

DEFINITION

Human readable definition for the Data Entity Dictionary.

PVL TYPE

Quoted String

EXAMPLE VALUE |DICTIONARY DEFINITION = ‘This dictionary contains data

entity definitions relative to planetary science and which may be
re-used for defining data products’;

CCSDS 647.2-B-1 3-3 June 2001
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3.5 RELATIONAL ATTRIBUTES: EXTERNAL_DICTIONARY_REFERENCE

DEFINITION Reference to another Data Entity Dictionary whose models are
re-used in the current one, defined as the local name of the Data
Entity Dictionary, followed by its identifier and its associated
Control Authority.

PVL TYRE (Unquoted String, Unquoted String, Quoted String)

EXAMPLE VALUE |EXTERNAL DICTIONARY REFERENCE =
(CDPP_Plasma_ Dictionary, FCST0172,
‘CCSDS_Control Authority’) ;

CCSDS 647.2-B-1 34 June 2001
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3.6 REPRESENTATIONAL ATTRIBUTES

3.6.1 TEXT FIELD CHARACTER SET

DEFINITION Name of the Character Set that is valid for TEXT value types
within the dictionary.

TVL TYPE Quoted String

iJXAMPLE VALUE |TEXT FIELD CHARACTER SET = ‘ISO-LATIN
ALPHABET Nol’ ;

3.6.2 CASE_SENSITIVITY

DEFINITION Specifies the case sensitivity for the Identifiers used as valueg§ for

the attributes of the data entities centained in the dictionary.
VL TYPE {CASE SENSITIVE, NOT CGASE SENSITIVE}with

NOT_CASE SENSITIVE as.default value

EXAMPLE VALUE |CASE SENSITIVITY = NOT _CASE SENSITIVE ;

3.6.3 LANGUAGE

DEFINITION 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
the dictionary entity. It is defined as the English name of the
language and its associated 2 or 3 letter code as specified in [SO
639-2 (reference [7]).

TVL TYPE (Quoted String, Unquoted String)

iJXAMPLE VALUE |LANGUAGE = (‘French’, fr) ;

CCSDS 647.2-B-1
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3.7 ADMINISTRATIVE ATTRIBUTES

3.7.1 DICTIONARY_VERSION

DEFINITION Version of the data Entity Dictionary.
PVL TYPE Quoted String
EXAMPLE VALUE |DICTIONARY VERSION = ‘l.a’;

3.7.2 DICTIONARY_IDENTIFIER

DEFIN|TION Identifier under which the Data Entity Dictionary Ha$ been
registered at a registration Authority.

PVL TYPE Unquoted String

EXAMPLE VALUE |DICTIONARY IDENTIFIER = FCST0172;

3.7.3 DEDSL_VERSION

DEFINITION CCSDS document number of the document corresponding to the
PVL implementation ‘©fthe Abstract Syntax. Note that this
reference contains the version.

PVL TYPE Quoted String
EXAMPLE VALUE |DEDSL MERSION = ‘CCSDS 647.2-B-1.0’;

CCSDS 647.2-B-1 3-6 June 2001
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4 IMPLEMENTATION OF DATA ENTITY ATTRIBUTES
4.1 GENERAL

4.1.1 The ‘DATA_ENTITY_ DEFINITIONS’ block contains:

— a ‘USER DEFINED ATTRIBUTES’ block when new data entity attributes are
defined (see section 5), fottowed by

— at least one ENTITY DEFINITION block specifying the attributes described by this
section for a specific data entity. There are as many ENTITY DEFINITION blocks
as there are data entities to describe.

4.1.2 The structure is described using the conventions defined in 1-5.4"as follows:

< Data_Entity Definitions Block > ::= < Begin DED-Statement >

(< User_Defined Attributes Block > )
< Entity Definition Block > *
<End_DED Statement >

¥ Begin DED_Statement > ::=
BEGIN_GROUP = DATA_ENTITY_DEFINITIONS (;)

< End DED_Statement > ::=
END_GROUP=DATA_ENTITY_DEFINITIONS (;)

< Entity Definition Block >'w= <Begin ED Statement >

< Entity Attribute Statement > *

<End ED_Statement >

¥ Begin ED_Statenient > ::= BEGIN_GROUP = ENTITY_DEFINITION (;)
¥ End_ED Statement > ::= END_GROUP = ENTITY_DEFINITION (;)

< EntityC Attribute _Statement > ::= [Sequence of PVL Statements whose syntax and
semantics are defined in section 4]

Figure 4-1: Structure of a Data_Entity Definitions Block

CCSDS 647.2-B-1 4-1 June 2001
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NOTE - The following is an example showing a ‘DATA _ENTITY DEFINITIONS’
block conforming to the previously defined structure:

BEGIN_GROUP = DATA ENTITY DEFINITIONS ;

BEGIN _GROUP = ENTITY_ DEFINITION ;

NAME = YEAR;

CLASS = MODEL;

DEFINITION = ‘It corresponds to the year expressed as an integer’ ;
DATA_TYPE = Integer;

RANGE = (1900,2100);

END GROUP =ENTITY_ DEFINITION;

BEGIN _GROUP = ENTITY_ DEFINITION;

NAME = MONTH;

CLASS = MODEL;

DEFINITION = ‘It corresponds to a month expressed as an enumerated’;
DATA_ TYPE = Enumerated;

ENUMERATION VALUES = { JANUARY, FEBRUARY, MARCH,
APRIL, MAY, JUNE, JULY, AUGUST, SEPTEMBER, OCTOBER,
NOVEMBER, DECEMBER};

END GROUP =ENTITY_ DEFINITION;

BEGIN GROUP = ENTITY DEFINITION;

NAME =DAY;

CLASS = MODEL;

DEFINITION = ‘It.¢otresponds to the day expressed as an integer’ ;
DATA_TYPE =lInteger;

RANGE = (131);

END GROUP = ENTITY DEFINITION;

BEGIN _GROUP = ENTITY_ DEFINITION;
NAME = DATE;
CEASS = MODEL;
DEFINITION = ‘It corresponds to the definition of a date’;
DATA _TYPE = Composite;
COMPONENT = YEAR;
COMPONENT = MONTH;
COMPONENT = DAY;
END_GROUP = ENTITY_ DEFINITION;
END GROUP =DATA_ ENTITY DEFINITIONS;

Example 4-1: Example of a Data_Entity Definitions Block

CCSDS 647.2-B-1 4-2 June 2001
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4.2 LIST OF DATA ENTITY ATTRIBUTES AND BLOCKS

Table 4-1 provides for each category the standard attributes or PVL blocks that are defined

for data entities by this Recommendation.

The obligation column indicates whether an

attribute i1s mandatory (M), conditional (C), optional (O) or defaulted (D) in the definition of
each data entity appearing in a conforming Data Entity Dictionary. The occurrence column
indicates the number of times the attribute or the block can appear in the definition of each

data entity.
Table 4-1: List of Data Entity Attributes and Blocks
Category Attribute or Block Name Obligation Occprrence

Identifying NAME M 1
ALIAS Q) ‘n’
CLASS D 1

Dlefinitional DEFINITION M 1
SHORT_ DEFINITION O 1
COMMENT o ‘n’
UNITS C (see Rule 3) 1
SPECIFIC INSTANCE O ‘n’

Rglational INHERITS FROM O (see Rule 4) 1
INHERITS:FROM_ BLOCK O (see Rule 4) 1
COMPONENT O (see Rule 5) ‘n’
COMPONENT BLOCK O (see Rules 5 and 13) ‘n’
KEYWORD 0] ‘n’
RELATION O ‘n’
RELATION BLOCK O (see Rule 13) ‘n’

Rgpresentational DATA TYPE C (see Rule 6) 1
ENUMERATION VALUES | C (see Rules 7 and 8) 1
ENUMERATION VALUES | C (see Rules 7, 8 and 1
_BLOCK 13)
RANGE O (see Rule 9) 1
TEXT SIZE MAX C (see Rules 10 and 11) 1
TEXT SIZE BLOCK C (see Rules 10, 11 and 1

13)
CASE_SENSITIVITY @) 1
LANGUAGE O 1
CONSTANT VALUE C (see Rule 12) 1
CCSDS 647.2-B-1 4-3 June 2001
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Rule 3 — If the data entity is non-scalar then the attribute shall not be specified.

Rule 4 — At most one of the INHERITS FROM and INHERITS FROM BLOCK can
appear in a single ‘ENTITY_ DEFINITION’ block. If the parent entity resides in
the same data entity dictionary either form may be used, if not, only the block
form may be used.

Rule 5 1 At most one of the COMPONENT and COMPONENT BLOCK can appear in a
single ‘ENTITY_ DEFINITION’ block. The COMPONENT attribute can enly
be used when the number of times the particular component appears is 1, and in
the other cases, either form may be used.

Rule 6 | This attribute must be present for a product data field definition and for a
constant definition (CLASS attribute set to DATA _FIELD or CONSTANT) and
is optional for a model definition (CLASS attribute set to MODEL).

Rule 7+ This attribute is mandatory if the DATA TYPE is ENUMERATED and if only
the permitted values are given.

Rule 8 | At most one of the ENUMERATION VALUES and
ENUMERATION VALUES BLOCK can appear in a single
‘ENTITY DEFINITION’ block. The ENUMERATION VALUES attribute can
be used when only the set of permitted-values is given, and in other cases (when
either the meanings or xthe conventions are  given) the
ENUMERATION VALUES BLOCK should be used.

Rule 9 | This attribute is allowed if the DATA_TYPE is Integer or Real. It is mandatory
when the class attribute-isiset to DATA FIELD or CONSTANT.

Rule 10 | This attribute is mandatory if the DATA_TYPE is Text.

Rule 11 + At most one.ofthe TEXT SIZE MAX and TEXT SIZE BLOCK can appear in
a single ‘ENFITY DEFINITION’ block. When the minimum and the maximum
number- \0f characters that a text may contain are different, only
TEXTLSIZE BLOCK may be used.

Rule 12+ CFhis attribute is mandatory if the CLASS attribute is CONSTANT.

Rule 13 — Some attributes can only appear in the construct of a PVL block. These
attributes are:

- OCCURRENCE _MIN and OCCURRENCE MAX which are part of the
COMPONENT BLOCK block,

- REFERRED ENTITY and EXTERNAL DICTIONARY which are part of
the RELATION_ BLOCK block,
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- ENUMERATION VALUE, ENUMERATION MEANING
ENUMERATION CONVENTION which are part of
ENUMERATION VALUES BLOCK block,

- TEXT SIZE MIN which is part of the TEXT SIZE BLOCK block.

S IDENTIFYING ATTRIBUTED

43.1 NAME

DEFINITION A name that may be used to link a collection of attributes with an
equivalent identifier in, or associated with, the data entity.

"VL TYPE Unquoted String

iIXAMPLE VALUE |NAME = ACQ STATION;

43.2 ALIAS

DEFINITION Single- or multi-word designation that differs from the value jof
NAME, but represefits the same data entity concept, followed by
the context in which this name is applied.

PVL TYPE (Quoted String, Quoted String)

iJXAMPLE VALUE |ALIAS =(‘TIME_LINE’, ‘used within the ground segment”’);

4.3.3 CLASS

DEFINITION Statement of what kind of entity is defined by the current entjty
definition. This definition can be a MODEL definition, a
DATA_FIELD definition or a CONSTANT definition.

PVL TYPE {MODEL, DATA_FIELD, CONSTANT}
with DATA_FIELD as default value

EXAMPLE VALUE |CLASS =DATA FIELD;
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4.4 DEFINITIONAL ATTRIBUTES

4.4.1 DEFINITION

DEFINITION Statement that expresses the essential nature of a data entity and
permits its differentiation from all the other data entities. This
attribute is intended for readership

PVL TYPE Quoted String

EXAMP|LE VALUE | DEFINITION = ‘This describes my entity definition’;

4.4.2 SHORT_DEFINITION

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. Thisattribute is intended for
display purposes.

PVL TYPE Quoted String

EXAMPLE VALUE |SHORT DEFINITION = ‘my:data entity’;

4.4.3 C(COMMENT

DEFINITION Associated information about a data entity. It enables to add
informatign\which does not correspond to definition information.

PVL TYPE Quoted String

EXAMPLE VALUE |COMMENT = ‘This is a very key concept’;

36
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4.4.4 UNITS

DEFINITION

Specifies the scientific units that should be associated with the
value of the data entity so as to make the value meaningful to
applications.

PVL TYPE

set of Quoted String

{} to indicate there is no units
See Rules 14 and 15

EXAMPLE VALUE

UNITS = {‘km/s2’, ‘m/s2’, ‘cm/s2’} ;
UNITS = {‘km/s2’} ;
UNITS = {} ;

4.4.5 SPECIFIC_INSTANCE

Rule 14 — The contents of the quoted string must conform to the representation spefified in
ISO 2955 (reference [8]).

Rule 15 — The value of the UNITS attribute for a data<field or a constant must be a|set with
0 or 1 member. For a model the set may c¢entain any number of values.

DEFINITION Provides a real<world meaning for a specific instance (a valug) of
the data entity-being described.

PVL TYPE (Entity ‘Type, Quoted String)

EXAMPLE VALUE |SPECIFIC_INSTANCE = (+00.00, ‘Equator’);
SPECIFIC INSTANCE = (100, ‘Boiling point of H,O’);

CCSDS 647.2-B-1
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4.5 RELATIONAL ATTRIBUTES

4.5.1 INHERITS_FROM

DEFINITION Gives the name of a model or a data field from which the current
entity definition inherits attributes. This name must be the value
of the NAME attribute found in the referred entity definition

PVL TYPE Unquoted String

EXAMPLE VALUE |INHERITS FROM = CCSDS calendar time;

4.5.2 INHERITS FROM_BLOCK

DEFINITION Gives the name of a model or a data field frontywhich the current
entity definition inherits attributes. This natie must be the value
of the NAME attribute found in the reférred entity definition.
When the referred entity definition belongs to another dictionary,
the external dictionary must be defined in the dictionary attribute
EXTERNAL DICTIONARY :REFERENCE, and its local name
must be used in the EXTERNAL DICTIONARY statement.

PVL TYPE BEGIN_GROUP = INHERITS FROM_BLOCK;
INHERITS . FROM = Unquoted String;
EXTERNAL' DICTIONARY = Unquoted String;

END_GROUP == INHERITS FROM_BLOCK;

See Rule 16

EXAMPLE VALUE |BEGIN_ GROUP = INHERITS FROM BLOCK;
INHERITS FROM = CCSDS_calendar_time;
EXTERNAL DICTIONARY = CCSDS _time_codes;

END GROUP = = INHERITS_ FROM_BLOCK;

Rule 16 — The'INHERITS FROM_ BLOCK must contain exactly one INHERITS FROM
statement and may contain at most one EXTERNAL DICTIONARY statement.
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4.5.3 COMPONENT

DEFINITION Name of a component.

PVL TYPE Unquoted String

EXAMPLE VALUE |COMPONENT = DATE;

4.5.4 COMPONENT_BLOCK

DEFINITION Name of a component.

When the component can appear more than ongce, the number of
times it occurs is specified by a range: integer literals or constant
names.

PVL TYPE BEGIN_GROUP = COMPONENT{BLOCK;

COMPONENT = Unquoted’String ;
OCCURRENCE_MIN:=Integer or Unquoted String;
OCCURRENCE MAX = Integer or Unquoted String

END_GROUP = COMPONENT BLOCK;

See Rules 17 and 18

EXAMPLE VALUE |BEGIN GROUP= COMPONENT BLOCK;

COMPONENT = DATE;
OCCURRENCE MIN = 1;
OCCURRENCE_MAX =2;

END:.GROUP = COMPONENT BLOCK;

Rule 17 — The COMPONENT BLOCK must contain exactly one COMPPNENT
statement, and may contain at most one OCCURRENCE_MIN statemer)t and at
most one OCCURRENCE MAX statement.

Rule 185~ Each COMPONENT must be defined in the containing dictionary; this nay just
consist of the mandatory attributes NAME and DEFINITION.
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455 KEYWORD

DEFINITION A significant word used for retrieving data entities.
PVL TYPE Quoted String

EXAMPLE VALUE |KEYWORD = ‘Astrophysics’;
KEYWORD = ‘Earth Qr‘ipnnp’;

4.5.6 RELATION

DEFINITION Used to express a relationship between the current entity,
definition and a referred entity definition when this telation
cannot be expressed using a precise standard relational attribute.
The relationship is user-defined and expressed@sing free text.

PVL TYPE (Quoted String, Unquoted String)
EXAMPLE VALUE |RELATION = (‘dependent on’, Times);

4.5.7 RELATION_BLOCK

DEFINITION Used to express a relationship between the current entity
definition and a referred entity definition when this relation
cannot be expressed using a precise standard relational attribute.
The relationship is user-defined and expressed using free text.

When the(réferred entity definition belongs to another dictionary,
the external dictionary must be defined in the dictionary attribute
EXTERNAL DICTIONARY REFERENCE, and its local name
must be used in the EXTERNAL DICTIONARY statement.

PVL TYPE BEGIN_GROUP = RELATION BLOCK;
RELATION = Quoted String;
REFERRED ENTITY = Unquoted String;
EXTERNAL DICTIONARY = Unquoted String;
END_GROUP = RELATION_BLOCK;

See Rule 19

EXAMPLE VALUE |BEGIN GROUP =RELATION BLOCK ;

RELATION = ‘dependent on’;

REFERRED ENTITY = Times;

EXTERNAL DICTIONARY = CCSDS_calendar time;
END GROUP = RELATION BLOCK;
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Rule 19 — The RELATION BLOCK must contain exactly one RELATION statement, one
REFERRED ENTITY statement and at most one EXTERNAL DICTIONARY
statement.

45.8 DATA_TYPE

DEFINITION A set of distinct values for representing the type of the dataentity
value. This attribute defines the conceptual data type of the
entity and is not intended for specifying the physical
representation of the entity.

TVL TYPE {Enumerated, Text, Real, Integer, Composite}
ilXAMPLE VALUE |DATA TYPE = Enumerated;

459 ENUMERATION_VALUES

DEFINITION The set of permitted values of the Enumerated data entity.
PVL TYPE PVL Set of Unquoted Strings
iJXAMPLE VALUE |ENUMERATIONVALUES = {red, green, blue} ;

4.5.10 ENUMERATION_VALUES BLOCK

4.5.10.1 The ENUMERATION VALUES BLOCK block is a sequence of one pr more
ENUMERATION blocks}. with as many ENUMERATION blocks as there are valugs in the
gnumeration.

4.5.10.2 The straeture is described using the conventions defined in 1.5.4 as follows:

< Enumeration Values Block > ::= <Begin EVB_Statement >
< Enumeration_Block > *
<End EVB_Statement >

<Begin EVB_Statement > ::=
BEGIN_GROUP = ENUMERATION_VALUES_BLOCK (;)

<End EVB Statement > ::=
END_GROUP = ENUMERATION_VALUES BLOCK (3)
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4.5.10.3 The Enumeration Block statement is an ENUMERATION block defined as
follows:

DEFINITION Used to give one of the permitted values of an Enumerated data
entity while giving its associated meaning and/or convention.
PVL TYPE BEGIN_GROUP = ENUMERATION;

ENUMERATION VALUE = Unquoted String;

ENUMERATION MEANING = Quoted String;

ENUMERATION CONVENTION = Quoted String;
END GROUP = ENUMERATION;

See Rule 20

EXAMPLE VALUE |BEGIN_GROUP = ENUMERATION;
ENUMERATION VALUE = red;
ENUMERATION MEANING = ‘tlie range of
wavelengths from 700-730A’;
ENUMERATION CONVENTION = ‘1’;

END_GROUP = ENUMERATION;

Rule 20 |- The ENUMERATION block must contaify exactly one ENUMERATION VALUE
statement, at most one ENUMERATION MEANING statement and at most one
ENUMERATION CONVENTION statement.

4.5.11 RANGE

DEFINITION The minimum bound and the maximum bound of an Integer or
Redl-data entity. The bounds can be a literal value or a constant
name.

PVL TYPE (Entity Type, Entity Type) or

(Unquoted String, Entity Type) or
(Entity Type, Unquoted String) or
( Unquoted String, Unquoted String)

EXAMPLE VALUE |[RANGE = (0.0, 360.0);
RANGE = (0, 99);
RANGE = (MIN, MAX);
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4.5.12 TEXT SIZE MAX

DEFINITION The maximum number of characters the text may contain.
PVL TYPE TEXT SIZE MAX = Integer or Unquoted String
EXAMPLE VALUE |TEXT SIZE MAX =10;

4.5.13 TEXT_SIZE_BLOCK

DEFINITION

The minimum and the maximum number of characters the tej
may contain.

PVL TYPE

BEGIN_GROUP = TEXT SIZE BLOE€K;
TEXT SIZE MIN = Integet,or Unquoted String;
TEXT SIZE MAX = Integer or Unquoted String;
ENG_GROUP =TEXT_ SIZE:.BLOCK;

See Rule 21

EXAMPLE VALUE

BEGIN GROUP = TEXT SIZE BLOCK;
TEXT SIZE-MIN = 100;
TEXT SIZE MAX =1000 ;

ENG GROURSTEXT SIZE BLOCK;

Rule 21 — The TEXT SIZE BLOCK must contain exactly one TEXT SIZ]
statement and may contain at most one TEXT SIZE MIN statement.

4.5.14 CASE_SENSITIVITY

5 MAX

DEFINITION Specifies the case sensitivity for the unquoted Strings used ag
values for the attributes of the current entity. When used in 4
data entity, the value of the attribute overrides the value specified
at the dictionary level.

PVL TYPE {CASE_SENSITIVE, NOT _CASE_SENSITIVE}

EXAMPLE VALUE |CASE SENSITIVITY = NOT_CASE SENSITIVE ;
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4.5.15 LANGUAGE

DEFINITION

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
the dictionary entity. It is defined as the English name of the

language andits-associated 2 or 3 letter code-asspecified-in ISO

639-2 (reference [7]).

PVL TYPE

(Quoted String, Unquoted String)

EXAMPLE VALUE

LANGUAGE = (‘French’, fr);

4.5.16 CONSTANT VALUE

DEFINITION Specifies the value given to a constant (data-éntity whose CLASS
attribute is set to CONSTANT).

PVL TYPE Entity Type

EXAMPLE VALUE |CONSTANT VALUE =1276.0;
CONSTANT _VALUE = 1276;

CCSDS 647.2-B-1
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S IMPLEMENTATION OF USER-DEFINED ATTRIBUTES
5.1 GENERAL

5.1.1 The ‘USER DEFINED ATTRIBUTES’ block contains the definition of at least one
new user-defined attribute.

5.1.2 The structure is described using the conventions defined in 1.5.4 as follows:

¥ User_Defined Attributes Block >::=  <Begin UDA_Statement >
< Attribute Definition Block >*
<End UDA_Statement >

¥ Begin UDA_ Statement > ::=
BEGIN_GROUP = USER_DEFINED_ATTFRIBUTES ()

A

End UDA_Statement > ::=
END_GROUP = USER_DEFINED._ ATTRIBUTES (;)

A

Attribute Definition Block > ::= <Begin AD_Statement >
< Attribute Definition_Statement >
<End AD_ Statement >

4 Begin AD_Statement > ::=
BEGIN_GROUP=ATTRIBUTE_DEFINITION (;)

A

End AD Statement > ::=
END_GROUP = ATTRIBUTE_DEFINITION (;)

A

Attribute Definitiom Statement > ::= [Sequence of PVL Statements whose syntax gnd
semantics are defined in 5]

Figure 5-1: Structure of a USER_DEFINED_ATTRIBUTES Block

NOXE — Example 5-1 shows a ‘USER DEFINED ATTRIBUTES’ block confofming to
the previously defined structure:

— The first user-defined attribute ASSOCIATED UTILITIES provides the name
of the utility which processes the physical values of a specific data entity
within a data product and some comments about it. Therefore it can be defined
as a sequence of two Text values. Moreover, as it is a user-defined attribute,
the value of the defaulted descriptors ATTRIBUTE INHERITANCE and
ATTRIBUTE_SCOPE should be specified.

— The second user-defined attribute AUDIO EXAMPLE provides the
definition of an external reference as a Text.
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BEGIN_ GROUP =USER_DEFINED ATTRIBUTES;

BEGIN_GROUP = ATTRIBUTE_DEFINITION;
ATTRIBUTE NAME = ASSOCIATED UTILITY;
ATTRIBUTE DEFINITION = ‘Provides the name of the utility used to process the
occurrences of the data entity with which the attribute is associated. The first text gives

th: name-ofthe utilitz and the cocand one enecifies the annlication context of the
HahRc-ottHo bttty «ahahHe5oc0Ra-0oHesp e HE P PR coRtEext+0+—1C

utjlity.” ;
ATTRIBUTE_OBLIGATION = Optional;
ATTRIBUTE MAXIMUM_OCCURRENCE = ‘n’;
ATTRIBUTE _VALUE TYPE = (Text, Text);
ATTRIBUTE MAXIMUM SIZE = (400,400);
ATTRIBUTE INHERITANCE = INHERITABLE;
ATTRIBUTE _VALUE EXAMPLE = ‘Here is an example (embedded texts being
ddlimited by simple quotes): (‘xv’, ‘tool to use for image display?)’;
ATTRIBUTE _SCOPE = DATA;
END_GROUP = ATTRIBUTE_DEFINITION;

BEGIN[GROUP = ATTRIBUTE_DEFINITION;
ATTRIBUTE NAME = AUDIO_EXAMPLE;
ATTRIBUTE DEFINITION = ‘Represents apointer to a sound file in .wav format
prpviding an example to be heard. The valug'is expressed as a path.’;

TTRIBUTE_OBLIGATION = Optional;

TTRIBUTE MAXIMUM OCCURRENCE = ‘n’;

TTRIBUTE _VALUE TYPE =Text;

TTRIBUTE MAXIMUM SIZE = 400;

TTRIBUTE INHERITANCE = INHERITABLE;
ITTRIBUTE VALUE EXAMPLE = ‘ Here is an example (embedded text being
glimited by simple quotes): ‘/home/MUSIC/INSTRUMENT/SOUND/Piano.wav’’;

TTRIBUTE _SCOPE=DATA;

END_GROUP = ATTRIBUTE DEFINITION;

A
A
A
A
A
A
d
A

END GROUP =UYSER DEFINED ATTRIBUTES;

Example 5-1: Example of User Defined Attributes Block
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5.2 LIST OF ATTRIBUTE DESCRIPTORS

Table 5-1 provides the set of general descriptors that are necessary to define a user-defined
attribute.  The obligation column indicates whether a descriptor is mandatory (M),
conditional (C), optional (O) or defaulted (D).

Table 5-1: List of Attribute Descriptors

Attribute descriptor Obligation
ATTRIBUTE NAME M
ATTRIBUTE DEFINITION M
ATTRIBUTE OBLIGATION M
ATTRIBUTE _CONDITION €.(see Rule 22)
ATTRIBUTE MAXIMUM_OCCURRENCE M
ATTRIBUTE VALUE TYPE M
ATTRIBUTE MAXIMUM_SIZE O (see Rule 23)
ATTRIBUTE _ENUMERATION , VALUES C (see Rule 24)
ATTRIBUTE COMMENT 0]
ATTRIBUTE INHERITANCE D
ATTRIBUTE DEFAULT VALUE C (see Rule 25)
ATTRIBUTE VALUE EXAMPLE O
ATTRIBUTE_SCOPE D
Rule 22 — Thisddescriptor shall be present if the ATTRIBUTE _OBLIGATION descyiptor of
the'same data entity attribute definition has the value ‘conditional’.
Rule 23 <) This descriptor shall be present if the ATTRIBUTE VALUE TYPE d¢scriptor
of the same data entity attribute definition has the value Identifier or Text. It
may be present for composite attributes made up of Identifiers and Texts, and

TCPICSEIS the SiZ¢ attowed for each component of the set.

Rule 24 — This descriptor shall be present if the ATTRIBUTE VALUE TYPE descriptor
of the same data entity attribute definition has the value Enumerated.

Rule 25 — This descriptor shall be present if the ATTRIBUTE OBLIGATION descriptor of
the same data entity attribute definition has the value ‘defaulted’. It shall not be
present for composite attributes, that is for attributes whose attribute value type
is a List or a Choice.
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5.3 ATTRIBUTE NAME

DEFINITION Identification of an attribute (unique within a Data Dictionary
Entity).
PVL TYPE Unquoted String

EXAMPLE VALUE

ATTRIBUTE NAME = DICTIONARY VERSION;

5.4 ATTRIBUTE_DEFINITION

DEFINITION Full textual description of an attribute, that is any information
enhancing the understanding of the attribute.

PVL TYPE Quoted String

EXAMﬂLE VALUE |ATTRIBUTE DEFINITION = ‘This attribute corresponds to the

issue and the revision of the current dictionary separated by a
period’ ;

5.5 ATTRIBUTE_OBLIGATION

DEFINITION Presence indicator of an-attribute specifying whether the attribute
shall always be present or only sometimes according to specified
conditions.

PVL T\| PE {mandatory, M, conditional, C, optional, O, defaulted, D}

EXAMﬂLE VALUE |ATTRIBUTE OBLIGATION = optional,

5.6 ATTRIBUTE_CONDITION

DEFIN]{TION

Presence condition of an attribute.

PVL TYPE

Quoted String

ATTRINRIITE _CAONDITIAONL < A DA V4s Rl QR iy A Bl

EXAMIlLE VAEUE

s i 4dgaz] Via 4+
AT ITNDUITL CUINUITIUIN = 1T1HHU dAtdlvouicv T AT O1Z 1L TITUSt

be present when the DATA TYPE is Text’;
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5.7 ATTRIBUTE_MAXIMUM_OCCURRENCE

DEFINITION Maximum number of attribute occurrences in a data entity
definition.
PVL TYPE {Integer, ‘n’}

XAMPLE VALUE

ATTRIBUTE MAXIMUM OCCURRENCE=1;

3.8 ATTRIBUTE_VALUE TYPE

DEFINITION Type of the attribute value.
VL TYPE {Enumerated, Integer, Real, Text, Identifier, Entity Type,
PVL Sequence, PVL Set}
EXAMPLE VALUE |ATTRIBUTE VALUE_TYPE = Idéntifier;

ATTRIBUTE VALUE TYPE < (Text, Text);
ATTRIBUTE VALUE TYPE= (Entity Type, Text ;
ATTRIBUTE VALUE TYPE = { Identifier, (Identifier,
Identifier, Text) };

3.9 ATTRIBUTE _MAXIMUM_SIZE

DEFINITION Maximum number of characters for representing the value of|the
attribute.

]’VL TYPE {Integer, PVL Sequence, PVL Set}

ilXAMPLE VALUE_|ATTRIBUTE MAXIMUM SIZE = 10;
ATTRIBUTE_MAXIMUM _SIZE = {400, (400, 400, 1000)};

3.10 AFTRIBUTE_ENUMERATION_VALUES

DEFINITION The distinct and discrete values of an Enumerated attribute.

PVL TYPE PVL Set of Unquoted Strings

EXAMPLE VALUE |ATTRIBUTE ENUMERATION VALUES = {enumerated, text,
real, integer, composite} ;
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5.11 ATTRIBUTE_COMMENT

DEFINITION Associated information about an attribute.
PVL TYPE Quoted String

EXAMPLE VALUE |ATTRIBUTE COMMENT = ‘for all entities in the dictionary, in
addition to the standard qfh’ihnhﬁc) the attribute VERSION should

be stated in order to allow traceability of the versions of the data
entity definitions’;

5.12 ATTRIBUTE_INHERITANCE

DEFINITION Information about the inheritance rules for the attribute in a
context of data entity modeling.

The context is as follows: a data entity<definition A inherits from
another data entity definition B. Thefollowing 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 inherited,
the attribute'may be defined locally in the definition of A.

— When the value of an attribute of B can be inherited, the
value of this attribute is the value of the corresponding
attribute of A, to which specialization rules can be
applied.

PVL TIYPE {NOT INHERITABLE, INHERITABLE}
EXAMPLE VALUE| ATTRIBUTE INHERITANCE = INHERITABLE;

5.13 ATTRIBUTE_DEFAULT_VALUE

DEFINITION Default value for the attribute that is conform to the type of the
attribute, i.e., compliant with the value of the
attribute value type descriptor.

PVL TYPE Entity Type
EXAMPLE VALUE |ATTRIBUTE DEFAULT VALUE = 10;

CCSDS 647.2-B-1 5-6 June 2001

50 © 1SO 2003 — Al rights reserved


https://standardsiso.com/api/?name=32e6fed027c99678e72356a0cb7962f2

ISO 21962:2003(E)

CCSDS RECOMMENDATION FOR DEDSL—PVL SYNTAX

5.14 ATTRIBUTE_VALUE_EXAMPLE

DEFINITION Examples and explanatory information.
PVL TYPE Quoted String
EXAMPLE VALUE |ATTRIBUTE VALUE EXAMPLE = ‘Here is an example of a

pnqqihlp value: 2 A’;

3.15 ATTRIBUTE_SCOPE

DEFINITION The category of entities to which the attribute 1§ applicable.
TVL TYPE {DATA, DICTIONARY, ALL}
iEXAMPLE VALUE |ATTRIBUTE SCOPE = ALL,;
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6 DEDSL CONFORMANCE
6.1 GENERAL

This DEDSL—PVL Syntax specification is version 1.0 of the Recommendation and provides
a PVL implementation for the DEDSL Abstract Syntax Recommendation (reference [1]).
Note that this part of the specification does not specify how the attribute names and values
re to be linked to any given physical occurrence of a data entity within a data produgt. This
llows a variety of formatting approaches to be used for this linking.

e
A
4

4.2 CONFORMANCE LEVEL 1: NOTATION COMPLIANCE
Implementations which implement all of sections 3, 4 and 5 will be. Notation-complipnt with
this Recommendation.

4.3 CONFORMANCE LEVEL 2: FULL COMPLFANCE

Implementations which implement all of sections~3, 4 and 5 and the Interopgrability
donstraints from the Abstract Specification ,will be Interoperable compliant with this
Recommendation.
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7 RESERVED KEYWORDS

The following reserved keywords are not available for use as declared identifiers or
parameter names. Some of them are reserved keywords of the PVL (reference [2]) which are
used by this Recommendation. Others are keywords defined by this Recommendation. Note
that the case 1s not significant.

a) PVL Keywords

— BEGIN _GROUP
~ END GROUP

b) DEDSL—PVL Syntax Keywords
— Descriptor names:

« ATTRIBUTE COMMENT

« ATTRIBUTE CONDITION

« ATTRIBUTE DEFAULT VALUE

« ATTRIBUTE DEFINITION

« ATTRIBUTE ENUMERATION VALUES
« ATTRIBUTE INHERITANCE

« ATTRIBUTE MAXIMUM_ OCCURRENCE
« ATTRIBUTE MAXIMUM SIZE

« ATTRIBUTE NAME

« ATTRIBUTE OBLIGATION

« ATTRIBUTE SCOPE

« ATTRIBUTE, VALUE EXAMPLE

« ATTRIBUFE:VALUE TYPE

— Data Entity attribute names

. ALIAS

. CLASS

. COMMENT

»  COMPONENT

« CONSTANT VALUE
- DATA TYPE

hmh mh e WA tenh ot Wi

—DEFINTTION

« ENUMERATION CONVENTION
« ENUMERATION MEANING

« ENUMERATION VALUES

* INHERITS FROM

« KEYWORD

« NAME

« RANGE

« RELATION

« SHORT DEFINITION
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* SPECIFIC INSTANCE
« UNITS

— Dictionary attribute names

« CASE SENSITIVITY

. DEPCST Y ERCTIAONT
j V4w el w)

VIJINOIUIN

. DICTIONARY DEFINITION

- DICTIONARY IDENTIFIER

- DICTIONARY NAME

. DICTIONARY VERSION

- EXTERNAL DICTIONARY REFERENCE
- LANGUAGE

. TEXT FIELD CHARACTER SET

— |Group names

- COMPONENT BLOCK

- DATA ENTITY DEFINITIONS

- DICTIONARY ENTITY DEFINITION
- DICTIONARY IDENTIFICATION

. ENTITY DEFINITION

- ENUMERATION

- ENUMERATION VALUES BLOCK
. INHERITS FROM BLOCK:

.+ RELATION_BLOCK

. TEXT_SIZE BLOCK

. USER DEFINED ATTRIBUTES

— |Parameter names

- ENUMERATION VALUE
 EXTERNAL DICTIONARY
«  OCCURRENCE MAX

«  OCCURRENCE MIN

« <REFERRED ENTITY
“5TEXT SIZE MAX

« TEXT SIZE MIN
— Value names

* Entity Type
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ANNEX A

EXAMPLES OF DATA ENTITIES

(This annex is not part of the Recommendation)

[he following examples show how dataentity definitions-would appearina single fil
L=

b

Al REAL DATA ENTITY EXAMPLE

The following example shows the ENTITY DEFINITION associated with a data ¢ntity of
tiype Real:

BEGIN _GROUP = ENTITY_DEFINITION;

NAME = Measurement Date;

ALIAS = (‘Elapsed_Time’, ‘elapsed time since migsion start’ );
CLASS =DATA FIELD;

DEFINITION = ‘This field contains the date af.the instrument measurement delivering,
expressed as the elapsed time since the start @f the mission’;
SHORT_DEFINITION = ‘Elapsed time since the mission start’;

SPECIFIC INSTANCE = (0.0, ‘Start of'mission: 2nd of July 1999 at 3h45mn
12.0067s PM” );

DATA TYPE = Real;

UNITS = {‘s’};

END GROUP = ENTITY DERINITION;

A2 ENUMERATEDDATA ENTITY EXAMPLE

The following example shows the ENTITY DEFINITION associated with a data ¢ntity of
type Enumerated (numeric values):

BEGIN _GROUP = ENTITY_ DEFINITION;
NAME = EQUIPMENT MODE;
CLASS = DATA FIELD;
DEFINITION = ‘Mode of the equipment being used for taking measures’;
SHORT DEFINITION = ‘Equipment Mode’;
DATA_ TYPE = Enumerated;
BEGIN GROUP = ENUMERATION VALUES BLOCK ;
BEGIN_GROUP = ENUMERATION;
ENUMERATION VALUE = NOMINAL;
ENUMERATION MEANING = ‘equipment on and working’;
ENUMERATION CONVENTION = “0’;
END_GROUP = ENUMERATION;
BEGIN GROUP = ENUMERATION;
ENUMERATION VALUE = CALIBRATION;
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ENUMERATION MEANING = ‘equipment under calibration tests’;
ENUMERATION CONVENTION = “1’;

END_GROUP = ENUMERATION;

BEGIN_GROUP = ENUMERATION;
ENUMERATION_ VALUE = OFF;
ENUMERATION MEANING = ‘equipment off’;
ENUMERATION_CONVENTION = 2’;

ENL

A3

The
type

BEQ

END GROUP = ENUMERATION;
END GROUP = ENUMERATION VALUES BLOCK;
) GROUP =ENTITY DEFINITION;

ENUMERATED DATA ENTITY EXAMPLE

following example shows the ENTITY DEFINITION associated with a data entit
Enumerated (ascii values):

IN_GROUP = ENTITY_DEFINITION;
NAME = MISSION;
CLASS =DATA FIELD;
DEFINITION = ‘Different missions associated-with the satellite’;
DATA_TYPE = Enumerated;
BEGIN_ GROUP = ENUMERATION VALUES BLOCK;
BEGIN_ GROUP = ENUMERATION;
ENUMERATION VALUE = MARS;
ENUMERATION MEANING = ‘MARS mission’;
ENUMERATION_CONVENTION = MARS’;
END GROUP = ENUMERATION;
BEGIN_GROUP =ENUMERATION;
ENUMERATION VALUE = HELIOS;
ENUMERATION MEANING = ‘HELIOS mission’;
ENUMERATION CONVENTION = ‘HELIOS’;
END/GROUP = ENUMERATION;
BEGIN GROUP = ENUMERATION;
ENUMERATION VALUE = MOON;
ENUMERATION MEANING = ‘MOON mission’;

ENUMERATION_ CONVENTION =* MOON’;

END GROUP = ENUMERATION;

END_GROUP = ENUMERATION_ VALUES BLOCK;

COMMENT = * The values of the data entity named MISSION are ASCII encoded
enumerated values corresponding to strings of fixed length (6 characters)’ ;

END GROUP =ENTITY DEFINITION;
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