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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 sound
technical solutions to these problems. Inasmuch as participation in the CCSDS is 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 Plenaty body.
Agency endorsement of this Recommendation is entirely voluntary. Endersement, however,
indidates the following understandings:

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

. Whenever an Agency establishes a CCSDS-related standard, the Agency will [provide
other CCSDS Member Agencies with the felowing information:

— The standard itself.

— The anticipated date of initial operational capability.
— The anticipated duratien of operational service.

. 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 I4ter than five years from its date of issuance, this Recommendation will be reviewed by the
CCSDS to detenmine whether it should: (1) remain in effect without change; (2) be chapged to

refleqt the impact of new technologies, new requirements, or new directions; or, (3) be retired
or cahceled.

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 and
implementations towards the later version of the Recommendation.

CCSDS 632.0-B-1 ii November 1994
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FOREWORD

This Recommendation extends the standardization of the Standard Formatted Data Unit (SFDU)
concept in support of the digital transfer of space-related information.

This Recommendation specifies standards for expressing selected data description attributes and
for thei‘];“packaging with the data description. The resulting packages, called Control Authprity

Data Stfuctures (CADS), are used to submit data descriptions to Control Authority Qffice for
registration and revision and to disseminate data descriptions from Control Authority~Offiges.

Other agpects of the SFDU concept are described in the documents identified in-the References
section.

Through the process of normal evolution, it is expected that expansiony.deletion, or modification
to this Jocument may occur. This Recommendation is thereforesubject to CCSDS docuinent
management and change control procedures which are defined-in reference [1].

CCSDS 632.0-B-1 i ' November 1994
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CCSDS RECOMMENDATION FOR SFDUs—CONTROL AUTHORITY DATA STRUCTURES
1 INTRODUCTION
1.1 PURPOSE AND SCOPE
The objective of the Control Authority organization is to provide a data description management
infrastructure supporting the Standard Formatted Data Unit (SFDU) concept. A complete

mechanism for international data description archival and interchange will require the following
components:

a) |an internationally coordinated Control Authority organization to implement the sefvices
required;

b) [a uniform set of responsibilities, services and associated procedures fof’the membgrs of
this organization;

c) |standard sets of information used in the interactions among me€mbers of the C¢ntrol
Authority organization and users;

d) [standard data description languages and standard data Sttuctures to permit the writing and
packaging of data descriptions;

e) [a standard set of media and protocols for communication within the organization and
between users and the organization.

Points p through c¢ above are defined in the-Control Authority Procedures Recommendation
(reference [2]); the purpose of this document is to define point d to the extent needed to support

registr?non and revision of data descriptions with Control Authority Offices and to support
dissemination of data descriptions from Control Authority Offices.

1.2 APPLICABILITY

This Rgcommendation applies to all Member Agency Control Authority Offices (MACAOs) and
to all upers of MACAO data description registration, revision, and dissemination services.| The
Recommendation does not preclude individual MACAOQOs from using locally developed fofmats
where gppropriate.

1.3 RECOMMENDED APPROACH TO READING THE DOCUMENT

A proper understanding of this document requires familiarity with the SFDU concept; the
rationale underlying the various product-building and packaging techniques, including the
Parameter Value Language (PVL) used to construct statements; and the specific terminology used
in this document. If the reader does not have this familiarity, it is recommended that the
documents identified in the References list (1.4) be read prior to reading this Recommendation.

CCSDS 632.0-B-1 1 November 1994
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This document is structured as follows:

14

section 2 provides the context for the Control Authority Data Structures (CADS);

section 3 defines the CADS packages and specifies a data structure whose ADID =
CCSD0007; ’

section 4 provides guidance on what changes can be made in CADS formatting options
without compromising the information content;

annex A presents the acronyms and abbreviations used in this document;

annex B presents the glossary of terms used in this document.

REFERENCES

The fpllowing documents contain provisions which, through reférence in this text, copstitute
provigions of this Recommendation. At the time of publication; the editions indicated werg¢ valid.
All dpcuments are subject to revision, and users of this Récommendation are encourdged to
investigate the possibility of applying the most recent editions of the documents indicated [below.

The QCSDS Secretariat maintains a register of currently 'valid CCSDS Recommendatior]s.

(1]

(2]

(3]

Procedures Manual for the Consultative Committee for Space Data Systems. CCSDS [A00.0-
Y-6. Yellow Book. Issue 6. Washington;’D.C.: CCSDS, May 1994 or later issug.

Standard Formatted Data Units—GQControl Authority Procedures. Recommendat{on for
dpace Data Systems Standards, CESDS 630.0-B-1. Blue Book. Issue 1. Washjngton,
D.C.: CCSDS, June 1993 or later issue.

Standard Formatted Data Units—Control Authority Procedures Tutorial.  [Report
Concerning Space Data Systems Standards, CCSDS 631.0-G-2. Green Book. I$sue 2.
Washington, D.C.: €CCSDS, November 1994 or later issue.

[4] Standard Formatted Data Units—Structure and Construction Rules. Recommendation for
ppace Data Systems Standards, CCSDS 620.0-B-2. Blue Book. Issue 2. Washjngton,
D.C.: CCSDS, May 1992 or later issue.

[S] Parameter Value Language Specification (CCSD0006). Recommendation for Spade Data
bystems Standards, CCSDS 641.0-B-1. Blue Book. Issue 1. Washington, D.C.: C[CSDS,

tay 1992 ortater issue:

[6] Parameter Value Language—A Tutorial. ~Report Concerning Space Data Systems
Standards, CCSDS 641.0-G-1. Green Book. Issue 1. Washington, D.C.: CCSDS, May
1992 or later issue.

[7]1 Standard Formatted Data Units—A Tutorial. Report Concerning Space Data Systems
Standards, CCSDS 621.0-G-1. Green Book. Issue 1. Washington, D.C.: CCSDS, May
1992 or later issue.

CCSDS 632.0-B-1 2 November 1994
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2 CONTEXT FOR THE CONTROL AUTHORITY DATA STRUCTURES

The Control Authority Procedures Recommendation (reference [2]) specifies the content of three
data packages. The packages are used to exchange information between a MACAO and a
MACAO services user. Two packages are produced by the users; a Registration Package (RP)
is used to register a data description, and a Revision Registration Package (RRP) is used to revise
a data description at a MACAO. The third package is produced by the MACAO to provide a
data description to the user at user request. This package is referred to as a Data Description
Packagp {DDP).

RRP
A > DDP
P MACAO >
Iy g
- User of
< MACAO -«
Services

Figure 2-1: MACAO-User Interactions

The ratjonale, requitements, and context for the Control Authority organization are presented in
the Cornjtrol Authority Procedures Tutorial (reference [3]).

The requirements for data structures supporting registration, revision, and dissemination of| data
descripti iffed uthority cedures Recommendation (reterence [2])

and further described in the Control Authority Procedures Tutorial (reference [3]).

This Recommendation translates these information-interchange requirements identified in the
Control Authority Procedures Recommendation (reference [2]) into detailed specifications.

Brief scenarios of the three applicable user-MACAO interchanges are given below.

CCSDS 632.0-B-1 3 November 1994
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An individual or organization, called the Originator, prepares the RP containing a data description
and submits it to the MACAO for registration. The MACAO responds by checking the RP
content, assigning an Authority and Description Identifier (ADID), and thereby registering it.
The MACAQO then returns the data description to the Originator of the RP in the form of a DDP.

A DDP requester, perhaps another MACAO, requests a data description from a MACAO by
submitting the ADID, and optionally the revision number. The MACAO provides the DDP to
the requester.

An itldividual or organization, called the Originator, and previously identified as @ Pgrmitted
Reviger of a particular data description, prepares an RRP that includes the ADID~of the data
descrjption to be revised and submits it to the MACAQO. The MACAO checks-thie RRP ¢ontent,
registers the revision, and then returns the data description in the form of a DDP.

CCSDS 632.0-B-1 4 November 1994
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3 SPECIFICATION OF REGISTRATION, REVISION REGISTRATION,
AND DATA DESCRIPTION PACKAGES

Each of the three packages (i.e., RP, RRP, and DDP) shall conform to the specification of a
Description Data Unit (DDU) having an ADID = CCSD0005 as specified in the Standard
Formatted Data Units—Structure and Construction Rules Recommendation (reference [4]). The
DDU must always be contained within an Exchange Data Unit (EDU), as specified in reference
[4], when exchanged between users and MACAO:s.

The DI

seen from the figure,

DU value field structure required by this specification is shown in figure 3-1. A9 ¢

The first Label Value Object (LVO) in the value field of each package (RP, RR
DDP) shall have a Class ID = C and an ADID = CCSDO0004 as specified in referenc
This LVO identifies the DDU and provides a means for logically-including previ
registered data descriptions.

ADID = CCSDO0007, as described in 3.2. Thiss EVO supplies the identific
information required by the Control Authority Prosédures Recommendation (refe

[2]).

Following the second LVO shall be zero oZmore LVOs with Class IDs of D, E, S,
R. These LVOs supply the data description information to be registered, revise
disseminated.

hn be

P, or
e [4].
pusly

The second LVO in the value field of each package shall have a Class ID = K and an

ation
Fence

K, or
d, or

LxVO
CAD$%
WheieZ~ “LcVO = a Label Value Object with Class ID = C and ADID = CCSD0004

LxVO = a Label Value Object with Class ID =D, E, K, R, or S

Figure 3-1: Structure Diagram for CADS DDU Value Field

CCSDS 632.0-B-1 5 November

1994
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3.1 VALUE FIELD CONSTRAINTS ON THE LVO WITH CLASS ID = C AND ADID

= CCSD0004

The following constraints apply for the LVO with Class ID = C and ADID = CCSD0004:

a) if the CADS package is an RP, then the ADIDNAME parameter value shall begin with

the letter Z;

b\ £ 1tbha CATNQ
T UT

DI AAAMMI

the ADID as assigned by the MACAO.

1 M RRP AmYmY » TIPS N +l A £ 1 .,h 11 b
VLA PdURdgU 15 dll ININL UL L1, LU LI AL LT INALVILS Pdlalllbl(«l valuco a c

Therg are no other constraints imposed by CADS on any other ADID = CCSD0004 pargmeters.

3.2 |SPECIFICATION FOR ADID = CCSD0007

The CCSD0007 specification describes a Simple LVO value field for 'specifying parametef values
necegsary for the identification information specified in the“Control Authority Procedures
Recommendation (reference [2]). The information is expressed using the PVL as specifigd in the
Parameter Value Language Specification (reference [5])..~All keywords in the CCSD00(7 value

field [shall be expressed in uppercase.

Tablg 3-1 presents the required list of PVL parameter names. The names ORIGINATQOR and
REVISER are PVL aggregation block parameter names. The remaining names age PVL
assighment statement parameter names. The table contains the following information for each

namej

mandatory, <forbidden or conditional.

—| the PVL assignment statement or aggregation block parameter name;

—| the meaning associated with each parameter name;

indicated by a numeric superscript corresponding to a rule at the end of the tabl¢.

—| an indication, fer'each package type, of whether the presence of a parameter pame is

Restrictions on the use of the paramgter are

CCSDS 632.0-B-1

6 November 1994
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Table 3-1: Parameter Descriptions and Occurrences

PARAMETER OR
AGGREGATION
BLOCK NAME

DESCRIPTION

PARAMETER DESCRIPTION

RP

RRP DDP

An English description of the nature

and expected usage of the data
description.

PACKAGE_TYPE

An identification of the CADS
package type. The acceptable
values are RP, DDP, and RRP.

REGISTRATION_DATE

The date a MACAO assigns an ADID
or increments the Revision Number
of a data description.

RELEASABLE

An indicator of whether the
Originator of the RP or RBP deems
the data description can'be made
available to the user.eommunity.

REV|SABLE

An indicator ofcwhether the data
description contained in this RP or
RRP can later be revised by any of
the indicated Permitted Revisers.

REV|SION_COMMENT

An English comment given by the
Originator of the RP or RRP
explaining the nature of the revision.

REV|SION_NUMBER

A number assigned to each revision
of the data description by the
registering MACAO.

SUBMISSION_DATE

The date the RP or RRP is
submitted to a MACAO, as
determined by its Originator.

TITLE

An English title of the data
description.

CCSDS 632.0-B-1

November 1994
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Table 3-1: Parameter Descriptions and Occurrences (continued)

PARAMETER OR
AGGREGATION
BLOCK NAME PARAMETER DESCRIPTION RP RRP DDP
RIGINATOR An aggregation block that gives v v v
information that identifies the
Originator of the data description
contained in the RP or RRP.
REVISER An aggregation block that gives C! c' c'
information that identifies each
Permitted Reviser of the data
description contained in the RP or
RRP.
Wherg: v = Mandatory
X = Forbidden
C = Conditional
Rule |: If the REVISABLE parameter has'the value YES (see table 3-3), then at least one
REVISER aggregation block must be included. If the REVISABLE parameter has the
value NO, then the presence-of a REVISER aggregation block is forbidden.
NOTE - The Originator is not-automatically a Permitted Reviser. The Originator information

to be allowed tg submit a revision.

must also be explicitly included in a REVISER aggregation block if the Originator is

The aggregation blocks for ORIGINATOR and REVISER are expressed using the PVL [syntax
for anf OBJECT," The PVL assignment statements permitted in these aggregation blogks are
presenjted in“table 3-2. This table contains the following information:

— Lthe PVI, assignment statement parameter name;

— the meaning associated with each parameter name;

— an indication of whether the presence of a parameter name is mandatory or conditional.
Restrictions are indicated by numeric superscript that corresponds to a rule at the end of
the table.

CCSDS 632.0-B-1 8 November 1994
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Table 3-2: Parameter and Occurrences within Aggregation Blocks

PARAMETER NAME PARAMETER DESCRIPTION PRESENCE
AFFILIATION Institution or organization with which the v
. Originator or a Permitted Reviser is associated.
EMAIL The network name (e.g., Internet or TELEMAIL) e
and network address on which the Originator or
a Permitted Reviser can be contacted.
FAX An internationally recognized phone number of Ve
the Originator or a Permitted Reviser for
facsimile transmission.
NAME Name of the Originator or a Permitted Reviser. c?
PHONE An internationally recognized;phone number of e
the Originator or a Permittéd Reviser.
POSITION The organizational position of the Originator or a c®
Permitted Reviset:
POSTAL_ADDRESS An internationally recognized postal address of v
the Qriginator or a Permitted Reviser.
Where: v = Mandatory
C = Conditional
Rule 2:[ There may be any number, greater than zero, of EMAIL, FAX, or PHONE parameters
specified within any single Originator or Permitted Reviser aggregation block.
Rule 3:[ ¢Either the NAME or the POSITION parameter or both must be specified within any

one aggregation block for the Originator or a Permitted Reviser. If both NAME and
POSITION are specified in a Permitted Reviser aggregation block, then either the
person identified by the NAME parameter or any person identified by the POSITION
parameter may update the data description. In the POSITION parameter, individuals
may be specified by an appropriate title (e.g., “Project Scientist”), or a group may be
specified by an appropriate phrase (e.g., “A member of XYZ group”).

CCSDS 632.0-B-1
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3.2.1 SPECIFICATION OF ASSIGNMENT STATEMENTS

Table 3-3 presents specifications for the values of parameters used in CCSD0007. The last
column, Maximum Individual String Length, specifies the string value's maximum string length
as a count of characters. For a sequence or set of string values, this length is the maximum

string length for each individual string forming the sequence or set.

Table 3-3: Parameter Value Specifications

MAXIMUM
INDIVIDYUAL
STRIN
PARAMETER NAME VALUE SPECIFICATION LENGTH

—_——t——

AFFILIATION A PVL string. If not applicable{the string 80
shall contain 'N/A'.

[DESCRIPTION A PVL string. 240

EMAIL A sequence of-two PVL strings, the first of 240
which specifies the network name, and the
second of-which specifies the network
address.” If not applicable, the string shall
contain 'N/A'.

FAX A PVL string of the form '+cc nnnnnnn...", 30
where 'cc' is the international country code,
which must be followed by a space, and
‘nnnnnnn..." are the numbers that must be
dialed from outside the country. The 'cc'
field may be any number of digits required
for the international country code. The
‘nnnnnnn..." field may contain digits and
spaces. No other formatting characters are
allowed. If not applicable, the string shall
contain 'N/A'".

NAME A PVL string, formulated as 'family name, 80
given name(s)'. The comma after family
name is mandatory.

CCSDS 632.0-B-1 10 November 1994

19


https://standardsiso.com/api/?name=f9ebd7c6e63df2c5cc47966afbc20a7f

ISO 15395:1998(E)

CCSDS RECOMMENDATION FOR SFDUs—CONTROL AUTHORITY DATA STRUCTURES

Table 3-3: Parameter Value Specifications (continued)

MAXIMUM
INDIVIDUAL
STRING

PARAMETER NAME VALUE SPECIFICATION LENGTH

eg——

PACKAGE_TYPE A PVL string which assumes the value of -
either 'RP’, 'RRP", or 'DDP".

PHDNE A PVL string of the form '+cc nnnnnnn..., 30
where ‘cc’ is the international country code,
which must be followed by a space, and
‘nnnnnnn..." are the numbers that must be
dialed from outside the country. The 'eg'
field may be any number of digits required
for the international country code- The
‘nnnnnnn..." field may contain digits and
spaces. No other formatting-characters are
allowed.

POBITION A PVL string. 80

POSTAL_ADDRESS A PVL sequence of strings, each of which 80
contains asingle line of the postal address.
The laststring in the sequence must be the
country.

REGISTRATION_DATE A PVL date. -

REYEASABLE A PVL string that assumes the value of -
either 'YES' or 'NO'. A value of 'YES' means
that the data description can be
disseminated from the Control Authority to
anyone requesting it. A value of 'NO' means
that the data r’lncnripﬁnn can on!y be
disseminated from the Control Authority to
the Originator or any of the Permitted
Revisers.
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Table 3-3: Parameter Value Specifications (continued)

MAXIMUM
INDIVIDUAL
STRING

PARAMETER NAME VALUE SPECIFICATION LENGTH
REVISABLE A PVL string that assumes the value of 3

either 'YES' or 'NO'. A value of 'YES' means

that those identified in any of the REVISER

aggregation blocks can submit a revised data

description using the same ADID. A value of

'NO' means that the data description canpot

be revised.
REVISION_COMMENT A PVL string. 8000
REVISION_NUMBER A PVL integer. If the data-description has -

never been revised, this'value must be zero

(0).
SUBMISSION_DATE A PVL date; -
MTLE A RVL string. 80
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4 CONSTRAINTS FOR INFORMATION PRESERVATION

To ensure that information is preserved in the exchange of CADS packages (i.e., RPs, RRPs, and
DDPs) among open systems, it is necessary to make clear which CADS formatting options may
and may not be altered by these systems. Producing systems will then avoid attaching special
meaning to formatting choices that may be altered by automated processes in recipient systems.

The folJowing constraints need to be observed:

a)

(=3
=

d)

No special meaning shall be attached to the use of these LVO formatting,6ptions.

MACAQOs shall preserve the ordering of LVOs in CADS packa

aoaQ
ASS iQi1 pavovl Viswi 1) MO paviaguo.

Thi
J 9

as an LVO whose Value field contains a sequence of LVOs (reference [4]). How
there are two exceptions to note:

not significant.

2) R class LVOs may be replaced by the“sequence of LVOs formed from external
objects (reference [4]). While this”will change the syntactic order of LVOs

information preservation, and this will be unaltered.
]Vithin R class LVOs, a feferenced ADID (e.g., DDRID = NSSD1234) shall ng
e

placed with the actual'LVOs referenced as this alters the information content of the
description.

dhanges may-take place:

The use of a semicolon as the statement delimiter is the preferred form.

2) Comments found within the CCSD0004 value field may be removed.

Q ‘;(‘
iS5 |IS a

CADS DDU LVO label versions and delimitation types may be altered by WACAOs.

n

fe-affirmation of the definition of a compound LVO (of which a2PDU is one example)

cver

) LVOs that are referenced by wildcarding associated‘with R class objects do not have
a guaranteed order, and therefore the ordering.of such LVOs may be altered by
MACAQOs. The use of wildcarding implies_that the order of the referenced LVQs is

data
the

sequential order of all LVOs.0ther than R class LVOs is what is significan} for

t be
data

The PVL formfatting of CCSD0004 LVOs may be altered by MACAOs. The folloywing

1) Statement delimiters (e.g., white space, semicolons) may be substituted for each other.

3) White space between PVL statement elements may be altered as to amount and type.

4) String delimiters may be added to PVL strings or removed from PVL strings as is

consistent with valid PVL and where the meaning of the string is not changed.

For

example, the string “ABCD1234” (with double quotes) may be represented as

ABCD1234 (without quotes), or vice-versa.
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e) The PVL formatting of CCSD0007 LVOs may be altered by MACAOs. The following
changes may take place:

1)

2)

Statement delimiters (e.g., white space, semicolons) may be substituted for each other.

The use of a semicolon as the statement delimiter is the preferred form.

Comments found within the CCSD0007 value field may be removed.

3)

4)

5)

6)

7

White space between PVL statement elements may be altered as to amountand type.

String delimiters may be added to PVL strings or removed from PVL string

S as is

consistent with valid PVL and where the meaning of the string isnhot changed. For
example, the string “ABCDI1234” (with double quotes) may. -be represenjted as

ABCD1234 (without quotes), or vice-versa.

PVL statements may be reordered as long as the BEGIN OBJECT aggregatipns are

correctly preserved.

PVL begin aggregation keywords OBJECT and"BEGIN_OBJECT may be sub
for each other. The use of the BEGIN_OBJECT keyword is the preferred fo

PVL end aggregation statements END_OBJECT = ’‘block name

tituted

(1.

* and

END_OBJECT may be substituted\for each other. END_OBJECT = ‘Bblock

name’ is the preferred form.
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