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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 non-governmental, in
liaison with 1SQ,_ also take part in the work 1SO collaborates closely with the International Flectrotechnical
Commissipn (IEC) on all matters of electrotechnical standardization.

Internatiorjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,|Part 3.

Draft Interpational Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies cast|ng a vote.

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

Internatiorjal Standard ISO 15888 was prepared by the Consultative Commiittee for Space Data Systems (CCSDS)
(as CCSDIS 622.0-B-1, May 1997) and was adopted (without modifications except those stated in clause 2 of this
Internationjal Standard) by Technical Committee ISO/TC 20, Aircraft, and space vehicles, Subcommittee SC 13,
Space datp and information transfer systems.
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INTERNATIONAL STANDARD ISO 15888:2000(E)

Space data and information transfer systems — Standard
formatted data units — Referencing environment

1 ScoTe

This Interpational Standard specifies the requirements for referencing environments for staridard fofmatted data
units for space data and information transfer systems.

2 Reqgulirements

Requirements are the technical recommendations made in the following publication (reproduced on Jthe following
pages), which is adopted as an International Standard:

CCSDS 6p2.0-B-1, May 1997, Recommendation for space data system standards — Standard fofmatted data
units — Referencing requirements.

For the purposes of international standardization, the modifications outlined below shall apply to| the specific
clauses and paragraphs of publication CCSDS 622.0-B-1.

Pages i to|v
This part i$ information which is relevant to the CESDS publication only.
Page 1-4
Add the following information to the references indicated:

[1] Document CCSDS 620.0°B-2, May 1992, is equivalent to ISO 12175:1994.
[2] Document CCSDS 641:0-B-1, May 1992, is equivalent to ISO 14961:1997.
Page B-2

Reference to ISO~documents should read:

[B2] ISOAEC 9945-1:1996, Information technology — Portable Operating System Interface (POSIX) — Part 1:
System Application Program Inierface (APT) [C Language].

3 Revision of publication CCSDS 622.0-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 622.0-B-1. To this end, NASA
will act as a liaison body between CCSDS and ISO.

© I1SO 2000 — All rights reserved 1
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AUTHORITY
Issue: Blue Book, Issue 1
Date: May 1997
Location: S&o José dos Campos
Séo Paulo, Brazil

This |[document has been approved for publication by the Management Council of the
Consultative Committee for Space Data Systems (CCSDS) and represents thg consensus
techrjical agreement of the participating CCSDS Member Agencies. The prgcedure for
review and authorization of CCSDS Recommendations is detailed-in reference [B1], and the
record of agency participation in the authorization of this document can be obtain¢d from the
CCSDS Secretariat at the address below.

This gocument is published and maintained by;

CCSDS Secretariat

Progtam Integration Division (Code MG)
National Aeronautics and Space Administration
Washington, DC 20546, USA

CCSDS 622.0-B-1 Page i May 1997
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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
Re¢ommendationsandare ot considered-binding o any Agercy-

This Recommendationis issued by, and represents the consensus of, the -CC$DS Plenary
body. Agency endorsement of tfRecommendationis entirely voluntary.>Endorgement,
however, indicates the following understandings:

. Whenever an Agency establishes a CCSDS-relstawtlard, this standard wjll be
in accord with the releva®ecommendation Establishingstch standard dogs not
preclude other provisions which an Agency may develop.

. Whenever an Agency establishes a CCSDS-relataddard, the Agency will
provide other CCSDS Member Agencies with;the following information:

— Thestandard itself.

— The anticipated date of initial*operational capability.
— The anticipated duration of operational service.

. Specific service arrangements shall be made via memoranda of agreenent. Neither

this Recommendatiennor any ensuingtandard is a substitute for a memqgrandum
of agreement.

No [later than five years from its date of issuance,Resommendationwill be reviewed by

the| CCSDS to determine whether it should: (1) remain in effect without change; (2) be
chgnged to reflect the impact of new technologies, new requirements, or new directions; or,
(3) be retired or canceled.

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 implementations towards the later version of the
Recommendation

CCSDS 622.0-B-1 Page ii May 1997
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CCSDS RECOMMENDATION FOR SFDUs -- REFERENCING ENVIRONMENT

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 defines valid CCSDS Referencing Environments and provides syntax
specifications for expressing file names within those Referencing Environments.

Thro
modi
CCSs
Refe
site:

Quesg
the C

Iyt the process of nornmal evotution, it 1S expected that expansion, d
ication of this document may occur. This Recommendation is therefore
DS document management and change control procedures which) -are
ence [B1]. Current versions of CCSDS documents are maintained, at the G

http://www.ccsds.org/ccsds/

tions relating to the contents or status of this Recommendation should be ad
CSDS Secretariat at the address on page i.

pletion, or
subject to
defined in
CSDS Web

dressed to

CCSDS 622.0-B-1 Page iii May 1997
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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.

— Centre National d'Etudes me‘inlpc ((‘NFQ)II:r.cmma

— Deutsche Forschungsanstalt fur Luft- und Raumfahrt e.V. (DLR)/Germany.
— European Space Agency (ESA)/Europe.

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

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

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

Observer Agencies

— Austrian Space Agency (ASA)/Austria.

— Central Research Institute of Machine Building (TsNIIMash)/Russian Federation.

— Centro Tecnico Aeroespacial (CTA)/Brazil.

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

— Commonwealth Scientific and Industrial Research Organization (CSIRO})/Australia.

— Communications Research Laboratery (CRL)/Japan.

— Danish Space Research Institute (DSRI)/Denmark.

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

— European Telecommunications Satellite Organization (EUTELSAT)/Eurgpe.

— Federal Service of Scientific, Technical & Cultural Affairs (FSST&CA)/Bglgium.

— Hellenic National-'Space Committee (HNSC)/Greece.

— Indian Space Research Organization (ISRO)/India.

— Industry Canrada/Communications Research Centre (CRC)/Canada.

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

— Institute’of Space Research (IKI)/Russian Federation.

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

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

— AKorea Aerospace Research Institute (KARI)/Korea.

=2 Ministry 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 622.0-B-1 Page iv May 1997
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INTRODUCTION

PURPOSE AND SCOPE

The purpose of this Recommendation is to define a number of valid CCSDS Referencing
Environments to facilitate open system data interchange. Each Referencing Environment is
defined in terms of a syntax specification for referencing external objects within each of

these environments.

1.2

Thi

Replacement Service Objects, i.e. Label Value Objects (LVOs) with, Class ID =

of (
inte

1.3

The
for
Wwith

Striyicture and Construction Rules Recommendation (Reference [1]).

When SFDU products are generated that reference data objects that are not

imn
Val
nun
intg

1.4

Thi

APPLICABILITY

5 Recommendation applies to the use of Standard Formatted-‘Data U

LCSDS Referencing Environments within these objects is required for open
rchange.

RATIONALE

Consultative Committee for Space Data Systems (CCSDS) defined the S
the implementation of standard data structures to be used for the interch
in and among space agencies. The format-of these objects are defined i

nediate sequence of octets, they._make use of Replacement Service Objec
e Objects with Class ID = R.~The CCSDS realizes it is essential to have at
nber of well known refereneing environments defined to support open
rchange.

DOCUMENT STRUCTURE

5 document is~structured as follows:

Section 1 contains introductory material;

Section 2 is an overview of this Recommendation;

nit (SFDU)
R. The use
system data

FDU concept
ange of data
n the SFDU -

located in the
ts, i.e., Label
least a small
Bystem  data

Section 3 contains the annr‘ifir‘afinnc of the CCSDS Pnfpmnning Environn

- Section 4 defines the conformance level of this specification;

- Annex B provides an informative reference list;

ent;

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

Annex C provides a tutorial on the use of the CCSDS Referencing Environments;
Annex D provides information on the prototype $CCSDS3 referencing environment;

CCSDS 622.0-B-1 Page 1-1 May 1997
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A proper understanding of this document requires familiarity with the SFDU concept, 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 Annex B - Informative References List be read prior to reading
this Recommendation. Users may also find it useful to peruse the documents listed in 1.6.
This reference list contains documents whose provisions are required for implementing this
Recommendation. Annex C - Referencing Environment Tutorial - will be useful to users and
implementers of this specification.

15 DEFINITIONS
1.5.1] TERMS

For the purposes of this document, the following definitions apply.

Authority and Description Identifier (ADID) : The concatenation“of the Control Aufhority
Ident|fier (CAID) and the Data Description Identifier (DDID):

Control Authority (CA) : An organization under the auspices of CCSDS which supports the
transfer and usage of SFDUs by providing operational services of registration, ar¢hiving and
dissegmination of data descriptions. It comprises:

a) The CCSDS Secretariat supported by,the Control Authority Agent (CA Agent); and
b) Member Agency Control Authority-Offices (MACAOS).

Contfol Authority Identifier (CAID) : A four character restricted ASCII string that
identifies an individual Member.Agency Control Authority Office (MACAOQO) or the CCSDS
Secretariat.

Data|Description Identifier (DDID): A four character restricted ASCII string, assigned by
a Member Agency Cantrol Authority Office (MACAOQ) or the CCSDS, to distinguish among
desctiptions with-the same Control Authority Identifier (CAID).

Labe| ValueQbject (LVO): The basic SFDU building block comprised of a LABHL field
and a VALUE field. This structure is the fundamental structural element used to build
SFDUs;

Member Agency Control Authority Office (MACAO): An individual CCSDS
Participating Agency organization that has accepted the operational responsibilities and
constraints specified within CCSDS Recommendations on Control Authority (CA)
operations.

CCSDS 622.0-B-1 Page 1-2 May 1997
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Open System Data Interchange The process of transferring data from one open system to

another. An open system is one which uses publicly available formats and protocols, so that
anyone can communicate with the open system by following the open system standards. It
should be noted that open system does not imply an uncontrolled or unrestricted access to the
data.

Standard Formatted Data Unit (SFDU) Data that conform to CCSDS
Recommendations for structure, construction rules, and field specification definition.

1.5

2 NOMENCLATURE

The following conventions apply throughout this Recommendation:

1.5

Thi
Nal

@) the words 'shall' and 'must’ imply a 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.

3 CONVENTIONS

5 document uses syntax diagrams to illustrate the syntax of the Reference
me Specifications. The following conventions are used.

@) The item on the left-0fithe := symbol is being defined.
b) The diagram onthe right of the := symbol is the definition.
C) A vertical-branch represents a choice.

d) A repetition is indicated by a loop backwards covering the object(s) t
repeated.

SFDU

Environment

nat may be

CCSDS 622.0-B-1 Page 1-3 May 1997
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1.6 NORMATIVE REFERENCES

The following documents contain provisions which, through reference in this text, constitute
provisions of this Recommendation. At the time of publication, the editions indicated were
valid. All documents are subject to revision, and users of this Recommendation are
encouraged to investigate the possibility of applying the most recent editions of the
documents indicated below. The CCSDS Secretariat maintains a register of currently valid
CCSDS Recommendations.

[1]| Standard Formatted Data Units—Structure and Construction® Rules
Recommendation for Space Data Systems Standards, CCSDS 620:0-B-2. [Blue Book.
Issue 2. CCSDS, May 1992 or later issue.

[2]| Parameter Value Language Specification (CCSDOOM¢cammendation for $pace
Data Systems Standards, CCSDS 641.0-B-1. Blue Book. Issue 1. CCSDS, May
1992 or later issue.

CCSDS 622.0-B-1 Page 1-4 May 1997
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2 OVERVIEW

The SFDU concept was developed to support information interchange between and within
space agencies. Under the SFDU concept, methods have been developed for packaging data
and metadata in various data objects to preserve information content. Any type of data can
be integrated into the SFDU domain; what is standardized is the technique of packaging
together the various data objects into a logical SFDU data product.

Nose units are
bmain, this

an LVO with
mmendation

simple LVO
ces provided
5D0003 is
nother PVL
keyword defined for CCSD0003 is REFERENCE,.which provides for specifying a number
of ¢lata objects within the current referencing environment that are external t¢ the current
object. The third and final keyword is LABEL, which specifies the label whigh will be
asgociated with the external data objects.

This Recommendation specifies a number of referencing environments that can be used in
the|context of Replacement Services LVOs. This Recommendation also defines the syntax
to be used for specifying data objects within each of these referencing environments.
Addlitionally, this recommendation supplies values for the REFERENCEJYPE and
REFERENCE statements:~ The LABEL statement values are not addregsed by this
Re¢ommendation.

CCSDS 622.0-B-1 Page 2-1 May 1997
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3 REFERENCING ENVIRONMENTS SPECIFICATIONS

3.1 BASIC REFERENCING ENVIRONMENT - CCSDS1

This specification maps directly to all current popular filenaming specifications. External
data object names within ti@&CSDS1referencing environment are composed of a filename,
preceded by an optional directory specification and followed by an optional extension
specification, as shown in Figure 3-1.

Directory

Specification Filename

Extension g %0

| Directory
Name T

Figure 3-1: Structure Diagram of CCSDS1 Name Specification

The fpllowing rules apply:

a) The characters permitted in each field of the specification are "A" to "Z", 10" to "9"
and " " (underscore). Additional rules also permit the wildcards "*" (asterisk) and
"?" (question mark) in some locations to represent one of these per@@@emS1

characters.

b) EachDirectory Name and theFilename is a string of 1 to 8 permitte@CSDS1

TPV W

c) A maximum of eight directory names are allowed.

CCSDS 622.0-B-1 Page 3-1 May 1997
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d) If there is no initial "/" (forward slash), the directory specification is relative to the
directory that contains the Referencing LVO. If an initial "/" is present, the directory
specification is interpreted as if it is preceded by the directory path needed to reach
the highest level directory of the mounted volume or file system which contains the
Referencing LVO.

NOTE 1 - A file that is more than eight directory levels deep may be referenced
when specified by a relative reference, i.e., if the first character of the
directory mame is not a7 (forward stashy:

e) TheCCSDS1specification provides two wildcards: "** (asterisk) and-"?"|(question
mark). A wildcard is permitted in thEilename and/or Extensien-fields.| The
presence of a wildcard indicates that the field is replaced by‘the sequepce of names
found in the referenced environment which match the specified pattern. [The order of
the external data objects matched is not specified. If-the order is significant, then
wildcards should not be used.

f) The "?" (question mark) wildcard will match any,sin@€SDS1 character|in the
same position in &ilename and/orExtension

g) The ™" (asterisk) wildcard will match a string of zero or mG@SDS1charadters in
a Filename and/orExtension starting from-the position of the ™. Note that the "*"
character will match the separator -between Eilename and Extension | The
asterisk character must be the last\character iRitbeame and/orExtension

h) If the period separating tiglertrame andExtensionis not included, the specffication
is equivalent to specifying tHalenamefollowed by a period and a blamkterjsion

NOTE 2 - Any (filename defined using the prototype $CCSDS1 feferencing
environment can be interpreted in the same manner as pne defined
using the CCSDS1 referencing environment.

CCSDS 622.0-B-1 Page 3-2 May 1997
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3.2 EXTENDED REFERENCING ENVIRONMENT - CCSDS2

This specification provides extensions to @@&SDS1 specification for users who find the
CCSDS1 specification too restrictive. It maps directly to a number of major file-naming
specifications, but is less portable th@@SDS1 External data object names within the
CCSDS2 referencing environment are comprised of a filename, preceded by an optional
directory specification, as shown in Figure 3-2. A complete directory specification and
filengme taken as a unit is termeB®athname

Directory
Specification

Filename

Directory
Name

Figure 3-2: Structure Diagram of CCSDS2 Name Specification

The fpllowing rules.apply:

a) The_characters permitted in eabDirectory Name and Filename field of |the
specification are "A" to "Z", "a" to "z", "0" to "9", "." (period or full-stop), "-"
(hyphen or dash), and " " (underscore). Additional rules also permit the|wildcards
™ (asterisk) and ™" (question mark) in some locations to represent one of these
permittedCCSDS2characters.

b) A Directory Name or Filename must not begin with a "-" (hyphen or dash).

c) The total length dPathnamecannot exceed 255 characters.

CCSDS 622.0-B-1 Page 3-3 May 1997
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d) EachDirectory Name and Filename is a string of any number of characters,
including any number of periods or full stops, as long as the Ra#thnamelength

is not exceeded.

e) Any number ofDirectory Names are allowed as long as the overBhthname

length is not exceeded.

f) If there is no initial "/" (forward slash), the directory specification is relative to the

0)

h)

—directory that contaims the Referencing LVO i am mitiat™/*7s present; the

specification is interpreted as if it is preceded by the directory path_nee
the highest level directory of the mounted volume or file system which ¢
Referencing LVO.

The CCSDS2specification provides two wildcards: ™" (asterisk) and "?"
mark). A wildcard is permitted only in thi€ilename field.” The preseng
wildcard indicates that the field is replaced by the sequence of names
reference environment which match the specified pattern. The order of
data objects matched is not specified. If the ordenis significant then wildc
not be used.

The "?" (question mark) wildcard will match any sinQI€SDS2 character
same position in &ilenamefield.

The ™" (asterisk) wildcard will match a string of zero or m@E€SDS2charag
a Filename starting from the pasition of the "*".
match the "." (period or full.stop). The asterisk character must be the lasf
theFilename

directory
ded to reach
ontains the

(question

e of a
found in the
the external
tards should

in the

ters in

Note that the ™" charqcter will

character in

NOTE1 - The character set in CCSDS2 corresponds to a portable POSIX
filename character set as specified in the POSIX standard (reference
[B2]).

NOTE 2 <3~ Any filename defined using the prototype $CCSDS2 I(eferencing
environment can be interpreted in the same manner as pne defined
using the CCSDS2 referencing environment.

CCSDS 622.0-B-1 Page 3-4 May 1997
© 1SO 2000 - All rights reserved 19


https://standardsiso.com/api/?name=a5ec3461125e01185892137c2308be96

ISO 15888:2000(E)

CCSDS RECOMMENDATION FOR SFDUs -- REFERENCING ENVIRONMENT

3.3 SEQUENTIAL MEDIA REFERENCING ENVIRONMENT - CCSDS3

This specification provides a method for specifying files on sequential media

when the

underlying protocol does not associate a name with the file. External data object names

within the CCSDS3 referencing environment consist of an optionally signed,

ASCII-

formatted decimal integer. An absolute reference to an external object is represented by an

unsigned decimal integer consisting of up to 10 digits. The absolute reference co

rresponds to

the position of the file on the volume. The first file on the volume is expressed
second as "2", and so forth. Alternatively, a file may be referenced relative to-the

as 1", the
current file

by including a sign as part of tir@le_Number. The relative reference is represented by a
signgd decimal integer of up to 10 digits. The values of -0, 0, and +Q;are invalid in the

CCSPS3Referencing Environment. TH&CSDS3specification is showniin’Figure 33.

N'< 10

—

Figure 3-3: Structure Diagram of CCSDS3 Name Specification

The file being specified(is understood to consist of a sequence of octets followed
definpd end-of-file mark.

NOTE -  Fer-€xample, sequential media to which ISO standard labels have
will store a single logical file as three files of which only the middl

by a media

been added
e file is

available for user data. Each of these three files would be included|in the file
count using this referencing environment.
CCSDS 622.0-B-1 Page 3-5 May 1997
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COMBINED REFERENCING ENVIRONMENT - CCSDSO0

This specification combines the filenaming specifications for any number of referencing
environments into one construct. This allows the user to define references which take
advantage of each referencing environment while avoiding the need to rewrite the
referencing object when it is moved from one environment to another.

External data object names within t86€SDS0referencing environment are specified as a

seduence of one or more Tagged Names, the sequence being represented &

of S
PV
se

the
"C(
refe
for
rule

Refe

PVL sequence

trings as defined in the Parameter Value Language Recommendation (Refegrence [2]). A

. sequence is represented by including the sequence in parenthesis
ence items with commas. Each Tagged Name is a PVL quoted-string c
rence Tag, followed by an equal sign (=), followed by a Reference Name tt

referencing  environment indicated by the Reference T
[ SDS1=filename.ext" . A Reference Tag is the name of-the correspondi
rencing environment (e.g.,GCSDS1tag indicates that thé. name conforms to
A CCSDS1name (see 3.1), while@CSDS2tag indicates that the name confor
s for aCCSDS2name (see 3.2), etc.). A Reference’/Tag for any particular

en

A

ironment may appear at most once. Wildcards are not permitted in the Refer,

ructure diagram for the sequence is given~in Figure 3-4. Each of the ele

diagram may be separated by White Space as defined in the Parameter Vg

Req
hor

Theg
spe
that

ommendation (Reference [2]); that is e or more of any of the ASCII chara
zontal tab, vertical tab, line feed, form tfeed, and carriage return.

structure diagrams and formation rules for the Reference Name are the §
cification of the reference environment specified by the Reference Tag, exce
in all cases wildcarding.is:not permitted.

;i

d separating
pbmposed of a
at is legal in
hg,  e.g.,

ng CCSDS
the rules

ms to the
referencing
ence Names.

ments in this
lue Language
Cters - space,

ame as in the
pt for the fact
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A

CCSDS1
Name_x

——

)

o
Name_x

——

CCSDS3
Name_x

—

ONONIONO

Figure 3-4: Structure Diagram of CCSDSQ.Name Specification

As a [number of possible names are specified forthis environment, a convention for usage of
the npames is required. This convention is a-fellows; the referencing object shall first try the
first referencing environment listed in the sequence; if this fails (e.gC@%DS2 Tagged

Name will fail if the local environment is:-unable topport theCCSDS2 names, or if the
CCSDS2name does not exist even-though the local environment may supp@€ 2

namg format.), then the next Tagged Name shall be used, and so forth.

NOTE -  Although the prototype $CCSDS3 referencing environment and thg CCSDSO0
referencing_erdvironment serve similar functions and appear simjlar, their
respectiveformats are sufficiently different such that a $CCSDS3 spgcification
cannot-be directly interpreted as a CCSDSO0 specification. See Annex D for
details.

CCSDS 622.0-B-1 Page 3-7 May 1997
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4 CONFORMANCE

Data conforming to a Recommendation may be said to be in conformance at some identified
level. Identifying conformance levels provides a standard way to classify the required
capabilities of generating and receiving systems.

The Reference Environment Recommendation recognizes only one conformance level, and
that is the entire specification. Therefore recipient systems which are said to be in

co 5 ions gniz ITe specificat

CCSDS 622.0-B-1 Page 4-1 May 1997
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ANNEX A

ACRONYMS AND ABBREVIATIONS

(This annexs not part of thesRecommendation.)

Purppse:

This |annex defines the acronyms and abbreviations which are used throlighout this
Recgmmendation to describe.the concepts and elements of the Standard Fofjmatted Data
Unitg - Referencing Environment.

CCSDS 622.0-B-1 Page A-1 May 1997
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Term Meaning

ADID Authority and Description Identifier

ASCII American Standard Code for Information Interchange
CA Control Authority

CAID Control Authority Identifier

CCSDS Consultative Committee for Space Data Systems
DDID Data Description Identifier

DDhU Description Data Unit

EDU Exchange Data Unit

ISD International Organization for Standardization

LVvO Label Value Object

MACAO Member Agency Control Authority. Office

P\L Parameter Value Language

SKEDU Standard Formatted Data Unit

CCSDS 622.0-B-1 Page A-2 May 1997
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Purppse:

ANNEX B

INFORMATIVE REFERENCES

(This annexs not part of the‘Recommendation.)

This [annex provides a list of references which may be valuable to the uger of this
Recdmmendation as background material or to provide implementation guidelingds for using

this Recommendation.
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[B1] Procedures Manual for the Consultative Committee for Space Data Systems.
CCSDS A00.0-Y-6. Yellow Book. Issue 6. CCSDS, May 1994 or later issue.

[B2] Portable Operating System Interchange for Computer Environmé8@G/IEC 9945-
1:1990. Institute of Electrical and Electronic Engineers, 1990.

[B3] Standard Formatted Data Units—A Tutorial Report Concerning Space Data

 SysStems Standards, CCSDS 621°0-G-1. Green Book. 1ssue 1. Washington, D.C.:
CCSDS, May 1992 or later issue.

[B4] Parameter Value Language—A TutoriaReport Concerning Space ‘Data|Systems
Standards, CCSDS 641.0-G-1. Green Book. Issue 1. Wagshington, D|C.: CCSDS,
May 1992 or later issue.
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ANNEX C

REFERENCING ENVIRONMENT TUTORIAL

(This annexs not part ofithe Recommendation.)

Purppse:

This [annex provides tutorial material to aid implementers and users to correctly apply this
Recdmmendation.

CCSDS 622.0-B-1 Page C-1 May 1997
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C.1 REFERENCING TECHNIQUES - THE REPLACEMENT SERVICE

The Standard Formatted Data Unit (SFDU) concept was developed to support information

interchange between and within space agencies. Under the SFDU concept,

methods have

been developed for packaging data and metadata in various data objects to preserve

information content.
standardized is the technique of packaging together the various data objects
SFDU data product.

Any type of data can be integrated into the SFDU domain; what is

into a logical

The basic SFDU building block is comprised of a LABEL field and a VALUE:fi
refgrred to as a Label Value Object (LVO). This structure is the fundament
element used to build SFDUs. The VALUE field may contain any formdof data
dedcribed by a user. The method used to delimit the VALUE field andthe desc
VAILUE field are identified through the associated LABEL field.

LVOs may be either a simple LVO, which consists of a¢single LABEL fiel
asspciated VALUE field, or a compound LVO, which consists of a LABEL field
that the VALUE field is composed of one or more otherLVOs. To facilitate reg
SFDU data products, legal SFDUs always start.out with a compound LV
containing the entire SFDU data product. This eutermost compound LVO is K
Exghange Data Unit (EDU). Thus to be a legal?’SFDU data product, the first L
must have a Class ID = Z, which indicates that the LVO is an EDU, and an A
Degcription Identifier (ADID) = CCSDO0001 ~which identifies the format of the VA
as Ipeing composed of one or more LVOSs:

Ocq
tho
don
incl
objd
aL
1, v
the

asionally, data product producers may wish to include data objects in a pr
5e units are not stored contiguously with the rest of the product. Within

sion of physically separate data objects (e.g., files) into SFDU products in
pct providing the Replacement Service. The Replacement Service technique

here the LVOwith Class ID = R is envelope packaged in an EDU. The VAL
LVO with Class’ID = R then points to the referenced file.

bld and is

Al structural
that can be
ription of the

I with an
indicating
ognition of
D logically
nown as an
ABEL field
uthority and
| UE field

pduct even if
the SFDU

nain, this technique is called the "Replacement Service", because it allows logical

place of the
makes use of

hbel Value Object (LVO) with Class ID = R. The general concept is shown in Figure C-

UE field of
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IL |

1 Referenced file
CCSD Z 0001 ||

I

.
VI

I

L| CCSD R 0003 I
|
|

Figure C-1: The Replacement Service - Referencing a.File

C.2 | REFERENCING TECHNIQUES - THE CCSD0003 LVO
As dne method of providing the Replacement Seétvices, CCSDS has ingluded the
specification for ADID = CCSDO0003 in the SFDRU:Structure and Constructign Rules
Recommendation (Reference [1]). Other methods'may also be defined by either the CCSDS
or by|users.
The CCSDO0003 specification describes a simple LVO Value field for specifying garameters
for use by the CCSDS replacement services provided by an LVO with Class ID|= R. The
Parameter Value Language (PVL) (see Reference [2]) is used to specify the parameters in a
CCSD0003 VALUE field. CCSDQO03 defines three parameters - REFERENCETYPE,
LABEL, and REFERENCE.
The permitted ordering of these three statements in a VALUE field of an LVO with ADID=
CCSDO0003 is as depicted in Figure C-2.
<
Vi
—— ° /N
( GC€SD0003 l._ +(REFERENCETYPE\ L KN LABEL \ ) ‘ REFERENCE NN o
VALUE field J-— statement LA 4 statement 7 statement 7 7
Figure C-2: Structure Diagram of the PVL Statements within an LVO with ADID =
CCSD0003
CCSDS 622.0-B-1 Page C-3 May 1997
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The following should be noted concerning Figure C-2:

a) There shall be one, and only oREFERENCETYP&atement. This shall be

the first statement.

b) There shall be at least obABEL statement.

c) There shall be at least oREFERENCIEtatement.

Thriee parametersREFERENCETYRBELABEL and REFERENCE are specified
CCISD0003 ADID. They perform the following-three tasks:

Thg
cas
in g

e) There shall be no more than oh&BEL statement between any tw

f) A LABEL statement can apply to maREFERENCEtatements. The mos

g) The last statement in a VALUE field shall bBBRERENCEtatement.

d) There shall be one, and only oneABEL statement before the (first

REFERENCEtatement.

consecutivlREFERENCEtatements.

recentLABEL statement will be used.

@) Define the nameREFERENCETYBRBf a referencing environment that is 1o

be used to access external data object(s) from the Referencing LV(
example, the filenaming convention and the type of data storage medium

b) Provide a means to optionally add an LVO LABRIABEL) to external data
object(s).

c) Provide a pointetREFERENCKEto the start of external data object(s) with
the specified referencing environment.

pse statements are defined below where any parameter names or values s
e are,.keywords, while lower case is used to indicate user specified values.

(@)

by the

, for

In

hown in upper
All keywords

CCSDO0003 VALUE field must be expressed in upper case.

a) REFERENCETYPE-=refenv;

Therefenv value names the referencing environment to be used. If

refenv  begins with the$ character then it names a provision

al

CCSDS defined referencing environment otherwise it names an
approved CCSDS defined referencing environment.
CCSDS 622.0-B-1 Page C-4 May 1997
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The convention of using & as the first character of this name is
intended to allow: The use & CCSDS1- $CCSDSnto indicate that

the referencing environment to be used is_a propdS&bEDS
developed referencing environment. Three such proposed referencing
environments - $CCSDS1, $CCSDS2, and $CCSDS3 - were defined.
The intention was that when such a proposed CCSDS defined
referencing environment has been fully tested and evaluated, it will be
incorporated into a CCSDS Recommendation then its name will not
have &b at the begimnming:

This Recommendation describes the approved CCSDS) defined
referencing environments. CCSDS has currently defined three base
referencing environments - CCSDS1, CCSDS2, and CE€SDS3 -and
one additional referencing environment - CCSDSO _-"\to allow data
product designers to customize their product for.several differgnt
environments by specification of references. in” more than one
referencing environment.

b) LABEL=string;

Thestring  value allows an LVO LABEL field to be logically added
to the beginning of the external data object(s). stiing is the
keyword ATTACHEDthen it means:the external data object(s) shg
have an LVO LABEL at the beginning and do not require a further
LABEL. Otherwise,string ~\'shall conform to an LVO LABEL
specification that is compesed of printable ASCII characters (decimal
codes 32 to 126). Although this does not strictly forbid delimitatio
by binary length, it is considered extremely bad form and use |of
delimitation by binary length is strongly discouraged.

c] REFERENCE=(name_1, name_2, ... nhame_n);
Eachname.)x specifies the beginning of one or more external data
objects within the defined referencing environment. The parentheges
are Optional if there is only oneame_x. This Recommendation
defines the syntax to be used for specifying data object names (|.e.
name_x) within each of these referencing environments.

A ful y compllant CCSDS parser for a VALUE fleld W|th ADID = CCSD0003 musf be able

A , ¢ CCSDS
referencmg envrronments The fuIIy compllant parser must then correctly mterpret the
name_x values given in th@REFERENCIEtatement and access the necessary external data
objects. It is possible, but not required, that parsers will also recognize a number of the
CCSDS proposed or locally proposed referencing environments.

CCSDS 622.0-B-1 Page C-5 May 1997
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The general concept is displayed in Figure C-3. The following observations can be made
about this example:
. The LVO with Class ID=R is packaged inside an EDU.

. The REFERENCETYPE statement indicates the use of the CCSDS1
Referencing Environment.

. The LABEL statement indicates that the referenced file includeq the
label.

. The REFERENCE statement references the file cal@BEDIMG
containing an LVO (both LABEL and VALUE fields).

T 1 File with name CCSDIMG
Iy | CCSD z 0001 Il —
= ::
[ [IL|] CCSD R 0003 ||
I'M

| I | REFERENCETYPE=CCSDS],; |
| |l V| LABEL=ATTACHED; ||
| |I | REFERENCE=CCSDIMG; I— |

Il

] I

IL| NJIPL 1,2233 I
|
I

Figure C-3: The Replacement Service - Referencing a File Containing an LVO

A more complicated case(is shown in Figure C-4 in which:
. The L¥O-with Class ID=R is packaged inside an EDU.

. Other LVOs are packaged together with the LVO with Class ID = R to
form a more complex product.

. The REFERENCETYPE statement indicates the use of the CC$DS1
Referencing Environment.

. The data in the referenced file is unlabeled and thus a LABEL has to
be provided by the referencing data object (the class R LVO).

. The LABEL supplied by theLABEL statement specifies that the
ADID = ESOC1122, Class ID = | and Delimitation ID = F (Shared
End of File).

CCSDS 622.0-B-1 Page C-6 May 1997
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. The REFERENCE statement references the file caMAIGE.ERS
containing data without a label.

CCSD Z 0001 ||

ESOC K 1123 I

Production File with name IMAGE.ERS

data

|
|
I
|
|
I Li ESOC V 0860 I
|
I
|
|
i CCSD R 0003 I
|
I

|
I |
| REFERENCETYPE=CCSDSI; I
| LABEL=ESOC3IF0112200000001; | |
IlV | REFERENCE=IMAGE.ERS;  —f—!

1l
ESOC S 1214 I
|

Figufe C-4: The Replacenient Service - Referencing an Unlabeled Data Object ir{ a File

The following rules)apply to interpreting the CCSDO0003 statements:

QD

External data objects are referenced in the order ofRBEERENCE
statements. If REFERENCIEtatement specifies more than one external data
object, then these external data objects are referenced in the order that| they

Annnar N thCCECDENCIEtAatAmm ANt

AP PCOr T T e T TN TN T ottt e T

b) If aREFERENCIHKtatement refers to more than one external data object, then
the most recent LABEL applies to each of the individual external data objects.

c) Each external data object terminates when the VALUE field delimited by the

first LABEL (whether attached or supplied byLABEL statement) has been
completed. Additional information in the file is ignored.

CCSDS 622.0-B-1 Page C-7 May 1997
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d) Each external data object shall comply with the structure rules applying at the
point where the external data object was referenced. For example a Data
Description Unit (DDU) with ADID = CCSDO0005 is required to be packaged
within an EDU and to be an LVO with Class ID = F containing an LVO with
Class ID = C followed by data description data. Figure C-5 shows a DDU
which contains the mandatory LVO with Class ID = C and then a LVO with
Class ID = R. The LVO with Class ID = R references two fiiesEL1.DAT

a legal EDU structure.

= and
FILE2.DAT that contains a labeled LVO with Class ID = E (a semZIntic

description). The two LVOs are logically included in the DDU thus form

ng

{1 It
|

| — I
| | | |REFERENCETYPE=CCSDS|

I [ |V |LABEL=ATTACHED; I
I |I | |REFERENCE=FILE1.DAT; ||
I | || |REFERENCE=FILE2:DAT; |—!

T

Iy | CCSD z 0001 || FILE1.DAT
"_‘l T :: T T 1l
[ [IL|] CCSD F 0005 [ | L | NJIPL D_002 ||
I | I—I= [ |
I [l L] CCSD C 0004 |
(I ||
M ||V| ADIDNAME=NJPLA236; |
IV = |
| CCSD R 0003 |
' |
|
|

Figure C-5: Following the Structure Rules when Referencing LVOs

Meanwhile, Figure C-6 shows another DDU with a similar structure. |The

mandatory- VO with- Class 1D = C-is-present-and-then-also-the LVO-Wwith

Class ID = R. The LVO with Class ID = R references two fil#dsE1.DAT

that contains a labeled LVO with Class ID = D (a syntax description) and
FILE2.DAT that contain a labeled LVO with Class ID = | (application data).

The LVO with Class ID = D can be legally included, but it is illegal to have

LVOs with Class ID = | (application data) within a DDU. Therefore, the

EDU structure shown is illegal.

CCSDS 622.0-B-1
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IL |
I

CCSD Z 0001 I FILEL.DAT
| >

== !

I 1l
L | CCSD F 0005 I
Il

I

|| L | NJPL D A002 I
|
I

IL
|

CCSD C 0004 I

]

V| L| CCSD R 0003 I
H I I
| |REFERENCETYPE=CCSDSI]|
| V | LABEL=ATTACHED; I ——
| |REFERENCE=FILEL.DAT;, |—| | L | NSSD I 3332 I
| |REFERENCE=FILE3.DAT, |— |—

|

|

| |

| |

| V| ADIDNAME=NJPLA236; | |
= |
| |

' |

|

|

FILE3.DAT

1L | ] "
v

—> |
| L I ]

|
An illegal type of data (application
data) to reference from within a DbU

Figu

C3

re C-6: Example of an ERROR due to NOT Following the Structure Rules w
Referencing an LVO

The delimitation of(the Referencing LVO, and the LVOs within which it i
contained, is not'affected by the external data objects (e.g., the octet cour
a length-delimited Referencing LVO does not take into account the octets
any external data object(s)).

APPROVED REFERENCING ENVIRONMENT SPECIFICATIONS

The
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CCSDS2,

LACALASAARLESS ] TooTDoRoT T e o LAY A A—a—a—a— g

CCSDS3, and CCSDSO0, have been approved by the CCSDS at the time of issue of this
Recommendation. The existence of only four approved referencing environments at present
should not be considered a restriction for the future. New reference environments can be
introduced as user needs and technology evolve.
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CCSDS RECOMMENDATION FOR SFDUs -- REFERENCING ENVIRONMENT

C.3.1 CCSDS1 REFERENCING ENVIRONMENT

Table C-1 shows a number of examples of how a filename referenced wilBidSDS1
context would translate to various popular flenaming conventions.

ISO 15888:2000(E)

Table C-1: Interpretation of CCSDS1 File Specifications

CCSDS1 specification

UNIX filename

DOS filename

VAX VMS _ Tilenafne

g

uivalent specifications in CCSDS1

LVO

LVO

FQOBAR.DAT FOOBAR.DAT found in the FOOBAR.DAT found in the FOOBARIDAT; found injthe
same directory as the same directory as the same directory as the
Referencing LVO Referencing LVO Referencing LVO
. FOOBAR. found in the same .
FQOBAR FOOBAR. found in the same FOOBAR.; found in the pame
. . directory as the Reféréncing . .
directory as the Referencing directory as the Referer|cing
LVO
LVO LVO
FQOBAR. FOOBAR. found in the same FOOQOBAR. found in the same FOOBAR.; found in the pame
NPTE: FOOBAR and FOOBAR. are directory as the Referencing directory as the Referencing directory as the Referer|cing

LVO

n

0.BAR.DAT

An ILLEGAL CCSDS1 filename (only one . (dot) permitted in a filename)

L(

NG_FOOBAR_NAME.DATA

An ILLEGAL CCSDS1 filename (only 8 characters permitted in the filename

and 3 characters in the extension )

<

DIR/FOOBAR.DAT

FOOBAR.DAT found in the
MYDIR/ child directory of the
directory where the

Referencing LVO resides

FOOBAR.DAT found in the
MYDIR\ child directory of the
directory where the

Referencing LVO resides

FOOBAR.DAT; found in|the
[.MYDIR] child directory]of the
directory where the

Referencing LVO residgs

ydir/foobar.dat

An ILLEGAL CCSDS1 filename (only uppercase characters permitted)

-

Y]

DURDIR/MYDIR/FOOBAR.DAT

FOOBAR.DAT found in the
/YOURDIR/MYDIR/ directory
off the root directory of the

volume

FOOBAR.DAT found in the
\YOURDIR\MYDIR\ directory
off the root directory of the

volume

FOOBAR.DAT; found in|the
[YOURDIR.MYDIR] direftory
off the root directory of {he

volume

/FOOBAR.DAT

FOOBAR.DAT found in the

root directory of the volume

FOOBAR.DAT found in the

root directory of the volume

FOOBAR.DAT; found in the

root directory of the volume

\A|

DIR\FOOBAR.DAT

An ILLEGAL CCSDS1 filename (only forward slashes permitted)
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