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INTERNAT

IONAL STANDARD ©ISO

Space

data and information transfer systems —

Parameter value language specification

1 Scopd

This Inter

national Standard specifies the requirements for a parameter value language

specificati¢n for space data and information transfer systems.

2 Requirements

The requirements are the same as the technical recommendations made in the following
publication (reproduced on the following pages), which,i§-adopted as an International
Standard :

CCSDS 64]1.0-B-1, May 1992, Recommendation for space data system standards —
Parameter|value language specification.

For the pufposes of international standardization, the modifications outlined below shall
apply to the following pages of publication CCSDS 641.0-B-1.

Pages i to qu

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

Page vii

Add the following.information to reference [8]:

Document ICESDS 301.0-B-2_April 1990 is-equivalent-te1SO11104:-1991-

3 Revision of publication CCSDS 641.0-B-1

It has been a

greed with the Consultative Committee for Space Data Systems that Sub-Committee

ISO/TC 20/SC 13 will be consulted in the event of any revision or amendment of publication CCSDS
641.0-B-1. To this end, NASA will act as a liaison body between CCSDS and ISO.

ISO 14961:1997(E)
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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 probldgms. Inasmuch as participation in the CCSDS is completely voluntary, the results of
Committee gctions are termed Recommendations and are not considered binding on any Agencty,

This Recommhendation is issued by, and represents the consensus of, the CCSDS Plenary body.- Agendy
endorsement of this Recommendation is entirely voluntary. Endorsement, howeverindicates the
following understandings:

. Whehever an Agency establishes a CCSDS-related Standard, this Standard will be in accond
with| the relevant Recommendation. Establishing such a Standard does not preclude othgr
provjsions which an Agency may develop.

J Whehever an Agency establishes a CCSDS-related Standard; /the Agency will provide oth¢r
CCSDS member Agencies with the following information:

-- The Standard itself.
-- THe anticipated date of initial operational capability.
-- THe anticipated duration of operational service.

. Spedific service arrangements shall be:made via memoranda of agreement. Neither thjis
Recdmmendation nor any ensuing Standard is a substitute for a memorandum of agreement.

No later thdn five years from the daté of its issuance, this Recommendation will be reviewed by the
CCSDS to dptermine whether it should: (1) remain in effect without change; (2) be changed to reflegt
the impact ¢f new technologies,-new requirements, or new directions; or, (3) be retired or canceled,

Issue 1 ii May 1992
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FOREWORD

This document is a technical Recommendation for the specification of the Parameter Value

Language

(PVL) and has been prepared by the Consultative Committee for Space Data Systems (CCSDS).

Thijs Recommendation defines the Parameter Value Language which provides a human
machine processable language for naming and expressing data values. It allows-im
organizations within each Agency to proceed coherently with the development of conipati

readable,
lementing
ly derived

Stgndards for space data systems and widely dispersed data users that are within their fognizance.
Derived Agency Standards may implement only a subset of the optional features allojved by the

Refommendation and may incorporate features not addressed by the Recommendation.

Through the process of normal evolution, it is expected that expansion,(deletion, or modific4tion to this
doqument may occur. This Recommendation is therefore subject t6. CCSDS document mjanagement

andl change control procedures which are defined in Reference [1].

Questions relative to the contents or status of this docunient should be addressed to fhe CCSDS

Sedretariat.

Issue 1 i1

May 1992
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DOCUMENT CONTROL

Document Title Date Status/
Remarks
CCSDS 64[.0-B-1 Recommendation for Space May 1992 Current
Data System Standards: Issue
Parameter Value Language,
Issue 1
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INTRODUCTION

1.1 Purpose and Scope

The purpose of this document is to establish a common Recommendation for the specification of a
standard keyword/value type language for naming and expressing data values in order to interchange
data in a more uniform fashion within and among Agencies participating in the Consultative
Committee for Space Data Systems (CCSDS). This Recommendation provides an overview and formal

syntax specification of the Parameter Value Language (PVL)
1.2 Applicability

The specifications in this document are to be invoked through the normal standards progr

am of each

member Agency and are applicable to all space-related science and engineering’data exchapges where

a Keyword/value language is desired.

1.3 Recommended Approach to Reading the Document

A proper understanding of this Recommendation requires familiarity with the terminology fised in this

doqument. Terms are defined as they are introduced in the téxt. Individuals who are ac
dodqument out of sequence may wish to refer to Annex A, which presents a complete sumi
acrpnyms and the terminology used in this document. Reference [7] is a tutorial which de

requirements, the techniques used to fulfill the requirements, usage guidelines 3
imi{lementation guidelines for PVL. Some readers:may find it useful to read Reference
reading this document.

The¢ document is structured as follows:

. Annex B lists the ASCII codes for the characters used in PVL.

d Chapter 2 describes the PVL language, using English text and syntax diagrams.

d Chapter 3 provides the formal syntax specification written in Abstract Syntax No

. Annex A contains acronyms and a glossary of terms used in this document.

(ASN.1, see Reference [5]): The comments in the ASN.1 are part of the specificati
the ruling form of thé_specification.

ressing the
nary of the
scribes the
nd parser
[7] prior to

tation One
bn. This is

Issue 1 1

May 1992
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This document uses syntax diagrams to illustrate the syntax of the various language constructs.
Components of the construct are called elements, are presented in boxes or circles and are connected
by directional lines. The following conventions are used:

d Elements that are presented in uppercase and lowercase letters in rectangles are defined
elsewhere in the document.

d Elements that are presented in a circle as a single bold character are delimiters or reserved
characters
. Elements that are presented in lowercase letters in a rectangle with rounded corners are basjc

items$ not further defined in the syntax diagrams of this document.

. Elenjents that are presented in bold characters in a rectangle with rounded)corners ary
keywords.
. The jtem named on the left of the ::= symbol is the item being defined.

. The fiagram on the right of the ::= symbol is the definition.
o A vertical branch represents a choice.
. A repetition is indicated by a loop back covering the object to be repeated.

. The

For example:

In this examp

termination of each structure is represented by.the © symbol.

Y

>{ ltemB }>
Y Y
| temA [ii=—>

Figure 1-1 Example Structure Diagram

j¢-Item A is defined as first a choice between Items B or C or nothing, where Item B itself may

[}

pe

repeated any number of times. Then this structure is followed by one Item D. Once this structure 1s bullt up, i1l may
then all be repeated any number of times, until the choice to pass onto the o symbol is taken. Of course if any items
on the right (B, C or D) contain an Item A, the definition is recursive. Recursive structure definitions are permitted
in this Recommendation.

Issue 1

14

May 1992


https://standardsiso.com/api/?name=89b87d615b59fd6bb3c72ecbebe2321b

ISO 14961:1997(E)

CCSDS Recommendation: Parameter Value Language Specification

1.4 Character Set Definitions

The following haracter set deuuidOus used in this specification. A clear understanding of these
is

sec c
terms is necessary to understand thi

~
8
Q
3
3
(4]
S
g
.
S
3

The PVL Character Set is a subset 0 th ASCII character set. The specific subset is defined in Annex B. The PVL

Character Set is split into three subsets: white space characters, reserved characters, and unrestricted characters.

10 LT e Sspale

1.4.1.1 White Space Character Set
The White Space Character Set is defined as the following characters: space, carriage return,line fepd, horizontal
taly, vertical tab, and form feed. A sequence of one or more or these characters is known as Whit¢ Space. The
semantic effect of White Space between syntactic elements is not affected by its length.

1.4.1.2 Reserved Character Set

Thee Reserved Character Set is a collection of characters reserved for specific) purposes or future use. [The Reserved
CHaracter Set is defined in Table 1-1.

Symbol  Name Symbol Name Symbol Name

& Ampersand [ Left Square Bracket %o Percent Sign

< Less-Than Sign ] Right Square Bracket + Plus Sign
(Open Angle Bracket)

> Greater-Than Sign = Equal Sign " Quotation Mark
(Close Angle Bracket)

’ Apostrophe ! Exclamation Point ; Semicolon

{ Left Curly Bracket # Number Sign, ~ Tilde
(Left Brace) (Hash)

) Right Curly Bracket, ( Left Parenthesis | Vertical Line
(Right-Brace)

, Comma ) Right Parenthesis

Table 1-1 Reserved Character Set

Issue 1 3 May 1992
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1.4.1.3 Unrestricted Character Set

The Unrestricted Character Set is a collection of PVL characters which are not reserved or used as white space. The
Unrestricted Character Set is defined as the alphanumeric character set (a-z, A-2, and 0-9) and the non-alphanumeric
characters in Table 1-2.

Symbol Name Symbol  Name Symbol Name

* Asterisk S DollarSign 2 Question Mark

A Circumflex Accent, ¢ Grave Accent / Solidus,
(Caret) (Forward Slash)
Colon . Full Stop, \ Reverse~Solidus,

(Period) (Backward Slash)
@ Commercial At - Hyphen-Minus Sign _ Low Line,
(Underscore)

Table 1-2 Unrestricted Character Sét

1.4.2 Commaent

A comment donsists of zero or more PVL characters enclosed bétween a pair of comment delimiters. The begin
comment deliniter is the forward slash-asterisk sequence (/*).\ The end comment delimiter is the asterisk-forward
slash sequencp (*/). Comments are treated the same as white space when occurring between syntactic elemenis.
Comments shiall not be embedded within other comments:

Issue 1 4 May 1992
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2 OVERVIEW OF THE LANGUAGE

PVL provides a specific syntax for the association of values with parameters. A PVL Module consists of a sequence
of zero or more statements. These statements are found within an externally provided sequence of octets. Some or
all of these statements can be aggregated into named blocks. Layout (i.e., the use of white space to promote human
readability) is not significant for the interpretation of these statements.

The PVL Module is delimited by either the end of the provided octet sequence or by the use of an optional end
sn[tement (see Section 2.3).
i

Figure 2-1 contains a syntax diagram for the contents of the PVL Module; it references Figtre2-2 which defines
WSC to represent a possibly empty collection of white space characters and/or comments. - When |this construct
afjpears in syntax diagrams, it represents the capability of using optional white space_and/or comments between
syjntactic elements for readability.

A

Assignment Statement {5

Y

PVL Module . S Mwee | 3 > 5
Contents " - L\_NE] > > >0
A y
> Aggregation Block — >—{ End Statement [
Figure 2-1 PVL Module Contents Syntax Diagram
<
Y
WSE = > > 0
A

comment

Figure 2-2 White Space/Comment Syntax Diagram

An assignment statement has the following general form:

Parameter = Value

Issue 1 5 May 1992
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An aggregation block has the following general form:
Begin Aggregation Statement
A collection of assignment statements and/or aggregation blocks
End Aggregation Statement

2.1 Assignment Statement

[¢]

An Assignmen}nStatemem is used to assign a value to a parameter name. Within the Assignment Statement, Whi{
Spaces and cofnments are ignored between syntactic elements, except where required for statement delimitation.

The Assignmeft Statement has the following format (the square brackets indicate that the semicoloR\ds optional)
parameter name = value [;]

Figure 2-3 conftains a syntax diagram for the PVL assignment statement.

Agsignment |..__ Parameter Statement
Statement [+ Name 6 Value > pelimiter [>°

Figure 2-3 Assignment Statement Syntax Diagram

Figure 2-4 contains a syntax diagram illustrating the options fof Statement Delimiter.

Y

$tatement Delimiter | . .=—>r=WSC

Y
o

Y
A

end of provided
octets for
PVL module

Figure 2-4 Statement Delimiter Syntax Diagram

Statements ard_separated by the use of a statement delimiter, which follows the value. Within this context.|a
statement delimiter is defined as one of the following:

. an explicit delimiter character(; ), which can be preceded by white space characters and/or comments;

. in the absence of the explicit delimiter character, a set of one or more white space characters or comménm;
. the end of the externally provided octet set.

Issue 1 6 May 1992
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Statement delimitation in the absence of the explicit delimiter character is the only time when white space or
comments have semantic meaning in PVL.

2.1.1 Parameter Name

The Parameter Name provides a way to reference the value assigned in the assignment statement. Parameter names
consist of a sequence of Unrestricted Characters.

A Parameter Name must not contain a comment delimiter sequence (/* or */) and it shall not conform to numeric

enll\:—:ding rules (see Section 2.1.2.1.1) or date/time encoding rules (see Section 2.1.2.1.3). A Par
teqminates with the character immediately prior to a Reserved Character, White Space Character or

ofla comment.

THere are seven reserved keywords in PVL:

BEGIN GROUP
BEGIN_OBJECT
END
END_GROUP
END_OBJECT
GROUP
OBJECT

Reserved keywords are not permitted as Parameter Names within an assignment statement.

2.1.2 Value

The Value in an assignment statement can be a simple value, a set or a sequence. Any simple value, s@

canp optionally be followed by a units expression.

Figure 2-5 contains a syntax diagram for Value.

Value

Y

>~ Simple Value [
Y
Set > WSC Units Expression
A
> Sequence — >

Figure 2-5 Value Syntax Diagram

Issue 1
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2.1.2.1 Simple Value
A Simple Value can be a numeric, string, or date/time value.

Figure 2-6 contains a syntax diagram for a Simple Value.

—>— Date/Time
Y.
Simple Value | ++= —> Numeric > >0
A
String

Figure 2-6 Simple Value Syntax Diagram

2.1.2.1.1 Numeric

(%2}

A Numeric is ja sequence of Unrestricted Characters that conform to encoding rules that permit its interpretation 4
a number. Nymerics can be either decimal numbers or one of three nen‘decimal integer encodings: binary, octal,
and hexadecimal.

2.1.2.1.1.1 Decimal Numbers

O

Decimal Numbpers follow the three numerical representations (integer, floating point, exponential) specified in IS
6093 (see Reference [4]) for decimal representationsy.with the exception that comma (, ) shall not be used as
decimal point

o

2.1.2.1.1.1.1 Integer

[=%

Integer numbdrs correspond to the First Numerical Representation (NR1) in ISO 6093. Each number is represente
by at least ong decimal digit. Thé.number can be optionally prefixed by a sign symbol (+ or —). An unsigng
number will be taken as positive,

[=Y

Examples: 125
+211109
-79

2.1.2.1.1.1.2 Hloating Point

Floating Point numbers correspond to the Second Numerical Representation (NR2) in ISO 6093. Each number is
represented by at least one decimal digit and a decimal point. The decimal point is defined to be the full stop (.).
The decimal point can appear anywhere within the sequence. The decimal point is used to separate the integer part
of the real number from the fractional part, at the point where the decimal point is placed. The number can be
optionally prefixed by a sign symbol (+ or —). An unsigned number will be taken as positive.

Issue 1 8 May 1992
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Examples: 69.35
+12456.345
-0.23456
.05
-7.
2.1.2.1.1.1.3 Exponential

Specification

Exponenual numbers corrcspond to the Thlrd Numerical Representauon (NR3) in ISO 6093. Each number is

ral
(o)

Examples: -2.345678E12

1.567E-10

+4.99E+3
2J1.2.1.1.2 Non-decimal Representations
Infteger values can also be represented in bases other than base 10.” Non-decimal integers can hg
2 [(binary), 8 (octal), or 16 (hexadecimal). The non-decimal format begins with an optional sign (+
rafix (in decimal notation), followed by the non-decimal forménclosed within a pair of number sig
optional leading sign has been omitted, then the number will'be taken as positive. The non-decimal

N
un
m
bi

aken as positive.

.[.2.1.1.2.1 Binary Numbers

sed to the power rcpresemed by the exponent. The significand can be optionally prefixed bythe s
-). The exponent is an optionally signed integer. If either the significand or exponent-issunsig

lerpreted as a positive, uncomplemented integer.
non-decimal integer has the following form

[sign]radix#non_decimal_integer#

where the radix denotes whether the number is binary, octal, or hexadecimal.
DTE: Any of the above forms\of numerics are stored internally by PVL support software in a formd
known to the user. Therefore, if a particular string of bits is required or must be conserved, for

1sk or flag, then this should be expressed as a quoted string, e.g. MASK = "01110101"; and ¢
pattern by the application.

nary Numbérs are represented with a radix value of 2. The non-decimal portion is a sequence of

parated by the
e result of 10
gn symbol (+
ned, it will be

ve a radix of
or — ) and the
ns (#). If the
form itsclf is

it that may be
instance, as a
ranslated to a

the characters

Olor L.
Example:—2#0101#sequat-tothedecimat vatne 5-
2.1.2.1.1.2.2 Octal Numbers

Octal Numbers are represented with a radix value of 8. The non-decimal portion is a sequence of characters from
the following set:

Is

0,1,2,3,4,5,6, 7.
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Example: 8#0107# is equal to decimal value 71.

2.1.2.1.1.2.3 Hexadecimal Numbers

Hexadecimal Numbers are represented with a radix value of 16. The non-decimal portion is a sequence of characters
from the following set:

01 1)2y3y 4$5) 6!7) 8) 9,A,B,C,D,E,F,a,b,c,d,e,f

Lower case letters are equivalent to their upper case counterparts.

Example: 16§100A# is equal to the decimal value 4106.

2.1.2.1.2 String

1=

A String is a sdquence of PVL characters that conforms to the requirements for either a quoted string’or an unquote
string. Figure [2-7 contains a syntax diagram illustrating the two types of String.

String e G— S0
——>——(unquoted string
Figure 2-7 String Type Syntax-Diagram
2.1.2.1.2.1 Qugpted String

™

A Quoted Strifjg consists of zero or more PVL characters enclosed between matching quote delimiters. The quot
string delimiteys are the quotation mark (") or the apostrophe (’).

NOTE 1: A quote string delimiter character'can be embedded within a string by the use of the quote string delimite]
not used to englose the string itself. (e.g."“John said 'GOODBYE’ and then left” or 'John said "GOODBYE" an
then left’).

<

-~

~

NOTE 2: If @ string is to contain any of the Reserved Characters, White Space Characters, or the commen
delimiter sequgnces, it must be-a quoted string rather than an unquoted string. A string must also be quoted if
conforms to thg encoding-rides for either numeric or dateltime.

—

NOTE 3: The|abovedefinition allows for null length (i.e., empty) strings. A null length string may have meaning
and therefore is(permitted.

Issue 1 10 May 1992
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2.1.2.1.2.2 Unquoted String

An Unquoted String is a sequence of one or more Unrestricted Characters.

An Unquoted String shall not contain the begin comment delimiter (/*) or end comment delimiter (*/), nor shall
it conform to numeric or date/time encoding rules. An Unquoted String terminates with the character immediately
prior to a White Space Character, a Reserved Character; the beginning of a comment, or the end of the PVL Module.

2.1.2.1.3 Date/Time Value

TLe date/time value is a strict subset of the CCSDS ASCII Time Code recommendation (Referérige

alf time is represented in Universal Coordinated Time, (i.e. Greenwich Mean Time). The timé-Constr

a pombination of date and time constructs.
The date construct has two forms:

YYYY-DDD
where
YYYY is year (0001 to 9999)
DDD is day of year (001 to 365, 366 for leap year)

and

YYYY-MM-DD

where
YYYY is four digit year (0001 to 9999)
MM is month (01 to 12)
DD is day of month(01 to 28, 29, 30 or 31)

[8)), in which
ict consists of

Note that each field has a specified widthy-leading zeros must be included if needed to assure |field width.
Figure 2-8 contains a syntax diagram of-the date format.
> day of year
Y
Date = ear D ‘ >0
A
‘ day of mont
Figure 2-8 Date Syntax Diagram
Expmples: 2000-012 is the twelfth day of the year 2000
1995-06-08 isJune8 1995
10'70 nl 20 A ] 20 1070
A4 15 napritov,T 170
Issue 1 11 May 1992
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The time construct has the form

hh:mm[:ss[.d...d]]
where
hh is hours (00 to 23)
mm is minutes (00 to 59)
ss is seconds (00 to 60, 60 is to accommodate leap seconds).
d..d is fractional seconds represented by 1 or more digits.

Figure 2-9 confains a syntax diagram for the time format.

Time[ |*7= minutes fractional seconds
-
7

N,
7

Figure 2-9 Time Syntax Diagram

Examples: 00:00:00.0
12:01:56
23:01

The complete time construct consists of date, followed by the separator Tdollowed by the time construct, all of thi
can be optiondlly followed by the character 2 as a terminator. Separate time and date values can also be used
Figure 2-10 contains a syntax diagram of the date/time format.

Y

Date/Time |..=—p Date @ Time @——)O

N
>

N

Figure 2-10 - Date/Time Syntax Diagram

Examples: 1991-12-22T22703:12.01Z
2001-001T12:13

1998-02-22700:00:01.00
1995+360T14:02:13.01234562

Issue 1 12 May 1992

24


https://standardsiso.com/api/?name=89b87d615b59fd6bb3c72ecbebe2321b

2.1.2.2 Set

ISO 14961:1997(E)

CCSDS Recommendation: Parameter Value Language Specification

A Set is a delimited collection of values in which the order of the values is not significant and need not be
maintained. A Set can contain zero or more values. If a Set contains two or more values, they are separated by
commas. The beginning of a Set is indicated by an left curly bracket ({), and the end by a right curly bracket (}).

NOTE: The above definition allows for empty sets. An empty set may have meaning and is therefore permitted.

Figure 2-11 contains a syntax diagram for the Set format.

Set

2.1.2.3 Sequence

parmitted.

Sequenc% ):

Figure 2-11 Set Syntax Diagram

Figure 2-12 contains a syntax diagram(for the Sequence format.

N
\
wscC Value WSC —p»
A
> ['wscl >
> | Wsc >

=>—(0)

Y

A]Sequence is a delimited collection of values in which the order of the values is significant. A
cqntain zero or more values. If two or more values arexcontained in a Sequence, they are separate
The beginning of a Sequence is indicated by an left parenthesis (() and the end by a right parenthe

Figure 2-12 Sequence Syntax Diagram

< A <
_/ =
\
WSC Value WSC >
- -
> [ WSC | >

Sequence can
i by commas.

is ()).

NOTE: The above definition allows for empty sequences. An empty sequence may have meaning and is therefore

D
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2.1.2.4 Units Expression

Any simple value, set or sequence can optionally be followed by a Units Expression. The Units Expression consists
of a Units Value contained between an open angle bracket (<) and a close angle bracket(>). The Units Value begins
with the first non-white space character after the open angle bracket and ends with the last non-white space character
before the close angle bracket. A Units Value can contain any PVL character other than the angle brackets
themselves. '

Figure 2-13 contains a syntax diagram for the Units Expression format. Note that white space is a collection of one
or more white[Space characters.

Units Hxpression|. .= ——)——-@—l-)—@hite space}—)—ﬁ Units Value }-”)—@me spa@—),—@——)o

Figure 2-13 Units Expression Syntax Diagram

~

Figure 2-14 cgntains a syntax diagram for the Units Value format, in which a units character is any PVL charact
other than the jopen angle bracket (<), close angle bracket (>), or white space character.

<
Y

units character

Units Value . .= —>—(units character) > units character 0
Figure 2-14 Units-Value Syntax Diagram
Issue 1 14 May 1992
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2.2 Aggregation Block

The Aggregation Block is a named collection of assignment statements and/or other aggregation blocks. The
Aggregation Block is identified by a block name. The start of the block is indicated by a begin aggregation
statement and is terminated by an end aggregation statement. Figure 2-15 contains a syntax diagram for the
Aggregation Block format.

Assignment
Statement
Aggregation begin. en
QQBI 9 K = aggregation WSC WSC aggreggtion >0
oc statement statement
Aggregation
block

Figure 2-15 Aggregation Block Syntax‘Diagram

Aggregations are commonly referred to as groups or objects. Thes€two keyword forms for aggrega]::)n statements
ar¢ permitted to allow for the stylistic preferences. No semantic.differentiation between the two is fnade by PVL.
Applications are free to assign such differentiation if requireds
2.2.1 Begin Aggregation Statement

The Begin Aggregation Statement is parallel in construction to the assignment statement. The Begih Aggregation
Statement has the following format (the square(brackets indicate that the semicolon is optional):

begin-aggregation keyword = block’ name [;]
THe begin-aggregation keywords are BEGIN_GROUP and BEGIN OBJECT and are matched with dtatements that

usg END_GROUP and END_OBJECT respectively. The keyword OBJECT is a synonym for BEGIN| OBJECT and
th¢ keyword GROUP is a synanym for BEGIN_GROUP. The form of the block name is identical to parameter name.

NQTE: These synopyms are allowed for historical compatibility with several existing keyword languages.

Issue 1 15 May 1992
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Figure 2-16 contains a syntax diagram of the begin aggregation statement formats.

BEGIN_OBJECT

Begin Aggregation
Statement for |, .= > SDtZtIs::g;t >0
Object

OBJECT
>{BEGIN GROUP h

Begin Aggregation Y block Statement
Statgment for | .I=-> a Delimiter [~ °
Group A
GROUP

Figure 2-16 Aggregation Begin Statement Syntax Diagram

2.2.2 End Aggregation Statement
The End Aggré¢gation Statement is identified by the end-aggregation keyword. The full form of the cnd aggregation
statement folldws the same construction rules as an assignment statement; itshas the following format (the squage

brackets indicdte that the semicolon is optional):

end-aggregation keyword = block name [;]

[o%

An abbreviated form of the end aggregation statement is allowed\as a convenicnce to the user. The abbreviated en
aggregation stgtement has the following format:

end-aggregation keyword [;]

The defined end-aggregation keywords are END_\GROUP and END_OBJECT. Figure 2-17 contains a syntax diagrajn
for the end aggregation statement.

End Apgregation
Stat¢ment for [ > S[;?Iiemni)ti;t_)o
Qbject
End Apgregation
Statgrepgtior -:=->(END_GROUP )>{wscp{ =) 3';’;':4 > Saementis
roup

N
7

Figure 2-17 End Aggregation Statement Syntax Diagram

NOTE: The preferred form of the aggregation end statement is the full form, which includes the block name.

Issue 1 16 May 1992
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2.2.3 Aggregation Block Construction Rules

The end aggregation statement must be paired with an begin aggregation statement. In other words, an Aggregation
Block which starts with a BEGIN_GROUP statement must end with an END_GROUP statement. If a block name is
used in the end aggregation statement, it must match the name used in the mau:hlng begin aggregation statement.

Issue 1 17 May 1992
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2.3 End Statement

The End Statement is a special type of statement used to delimit a PVL Module prior to the end of the externally
provided octet sequence. Figure 2-18 illustrates the syntax

( R

3
>

\

End Statement| ..= ‘_)_-__>_

The End Statement is delimited by one of the following: a semicolon; the first white space character; the end of

r -COfAeRt—
3

—>0

Y

NN
O

end of provided

octets for
PVL module

Figure 2-18 End Statement Syntax Diagram

comment; or the end of the provided octet space.

NOTE: The st@gtement delimitation of the End statement is more restrictive than for other statements since th
remaining octels in the sequence which may include white space, comments, or semi-colons, as well as any othe

character, may| have significance to the application.

There shall be fit most one End statement in a PVL Module, and if present it shall be the last statement of the PVIL

Module.

R

<
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3 PARAMETER VALUE LANGUAGE FORMAL SYNTAX SPECIFICATION

Precedence: In the case of ambiguity of the preceding sections or disagreement with this formal specification, this
formal specification shall take precedence. This specification is presented in Abstract Syntax Notation One (ASN.1,
see Reference[S]). The comments in the ASN.1 are also part of the specification. Readers unfamiliar with ASN.1
may wish to consult an ASN.1 tutorial such as Reference [6].

with comment block immediately followed by the definition of the construct with its components fin alphabetical
ofder. Components used by more than one major construct are listed in the common language’ elements group at
the end of the specification. Common language elements contain components such as stagement delinjiter, separator,
the combination of white space and comment (WSC), and character sets.

e ASN.1 specification is organized into groupings based on major constructs. Each group begins}:n a new page

e construct sections are found on the following pages:

PVL Module Contents . ....... 20
Aggregation Block .......... 21
Assignment Statement . ....... 24
Comment ................. 25
Date/Time ................ 26
Numeric Values ............ 32
Sequence .............. 0w 35
Set . 36
String ........ .. Q... 37
Units Expression ... =\ ... ... 39
Common Language<Elements . . . 40

NPOTE: The term IASString as used in-this ASN.1 refers to the International ASCII Character Set fS.

3J1 Formal Specification

PVLModule DERINITIONS  ::= BEGIN

Issue 1 19 May 1992
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PVLModuleContents

o KRR R A AR AR R R A AR AR R AR AR R A AR R AR R A A AR AR AR h A AR R R h A AN b
L WERER
-- *****  PVL MODULE CONTENTS

L2222

AR AR AR AR AR AR AR R AN R R AR R A A AR R A A A AR A Ak A A AR ARk bk ok

;= SEQUENCE

{
SEQUENCE OF

EndKeyworg

EndStatemept

Statement

CHOICE
{
Statement,
WSC

}!
EndStatement OPTIONAL
}

= IA5String("END")

;= SEQUENCE

{

EndKeyword,

CHOICE
{
SemiColon,
WhiteSpace,
Comment,
EndProvidedOctetSeq
}

}

= CHOICE
{
AssignmentStmt,
AggregationBlock

}

Issue 1
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o RARR AR AR R R R A AR AR AR R AR AN AN R R AR R AR R AR R AR AR R AR R AR R AR AR AR
- hkhkk ok

- ***** AGGREGATION BLOCK

L wAkAR

AR AR R R AR AR AR A A AR AR A AR AR AR AR AR AR AR AR R AR A AR AR AR AR AR Ak

CHOICE
{

AggrContents

AggrGroup

AggrObiject

AggrGroup,
AggrObject

}

SEQUENCE
{
WSC,
Statement,
-- Must contain at least one.statement
SET OF
CHOICE
{
WSC,
Statement

}

}

SEQUENCE
{
BeginGroupStmt,
AggrContents,
EndGroupStmt

}

SEQUENCE
{
BeginObjectStmt,
AggrContents,
EndObjectStmt

}

Issue 1
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BeginGroupKeywd

BeginGroupStmt

CHOICE

{

IA5String("BEGIN

EGIN_GROUP"),
1A5String("GROUP™)

———~t e N -

oEQUENUE

{
BeginGroupKeywd,

BeginObject

BeginObject

BlockName

Keywd

Stmt

W

WSE;
AssignmentSymbol,
WSC,

RinrkANIAama
oi0CKiNaiiic,

-- Block Name must match Block Name

-- in paired End Group Statement
StatementDelim

LiaT

}

CHOICE

{
IA5String("BEGIN_OBJECT"),
IA5String("OBJECT")

}

SEQUENCE

{

BeginObjectKeywd,

WSC,

AssignmentSymbol,

WSC,

BlockName,

-- Block Name must match Block Name
-~inpaired End Object Statement
StatementDelim

}

#= SEQUENCE

{

-- Must not contain the sequence /* or */

-- Must not be reserved keyword (see Section 3.2)
-- Must not conform to numeric encoding rules

-- Must not conform to dateftime encoding rules
UnrestrictedChar,

EndGroupKeywd

Issue 1
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= SEQUENCE

{
AssignmentSymbol,

WSC,

BlockName

-- Block Name must match Block Name
-- in paired Begin Group Statement

}

FndGroupStmt

EndObjectLabel

EndObjectKeywd

EndObjectStmt

W

SEQUENCE

{
EndGroupKeywd,

WSC,
EndGroupLabel OPTIONAL,
StatementDelim

}

SEQUENCE

{
AssignmentSymbol,

WSC,

BlockName

-- Block Namegmust match Block Name
-- in paired*Begin Object Statement

}

IA5String("END_OBJECT")

SEQUENCE

{

EndObjectKeywd,

WSC,

EndObjectLabel OPTIONAL,
StatementDelim

}
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o R AR AR AR AR R R A AR R AR AR AR AR RN AR AR AR R AR AR R AR AR AR AR R A
— hhhkk
-t ASSIGNMENT STATEMENT

L2232

AR AR R R AR R AR R AR R AN R AR AR R A AR Rk kAR R AR AR A AR A kR A Ak Ak

AssignmentStmt = SEQUENCE
{

Name,

WSC,
AssignmentSymbol,
WSC,

Value,
StatementDelim

}

Name ;= SEQUENCE
-- Must not contain the sequence /* or */
-- Must not be reserved keyword (see Section 3.2)
-- Must not conform to numeric encoding<ules
-- Must not conform to date/time encoding rules
{
UnrestrictedChar,
SEQUENCE OF UnrestrictedChar

}

SimpleValug = CHOICE

{

Numeric,
String,
DateTimeValue

}

Value = SEQUENCE

{
CHOICE

{
SimpleValue,
Set,
Sequence
}!
WSC,
UnitsExpression OPTIONAL

}
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DateTimeValue

KRR KRR AR AR R R AR R A AR R AR R AR AN R AN A AR A AN R ANA A AN AR AR AR A AR AR AN
kAR A A

**** DATE/TIME VALUE

L2222

AR R AR R AR AR AR A AR A AR R AR AR AR R AR R AR R AR AR R AR Ak kAN A

= SEQUENCE

{
CHOICE

Colon

Date

DateTimeSe

parator

{
Date,

Time,

SEQUENCE
{
Date,
DateTimeSeparator,
Time

}
}1
TimeCodeTerminator OPTIONAL
}

IA5String(":")

SEQUENCE

{

Year,

Hyphen,

CHOICE
{
DayOQfYear,
MonthAndDay

}
}
2= (IA5String("T")
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DayOfMonth = CHOICE

{

SEQUENCE
{
--01to 09
DecimalChar0,
PosDecimalChar
}r

SEQUENCE
{
--10to 20
DecimalCharito2,
PosDecimalChar
b

SEQUENCE
{
-- 30 to 31
DecimalChar3,
DecimalChar0to1

}

Issue 1 27 May 1992
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DayOfYear

= CHOICE

SEQUENCE

AT e AR s WS e

{

-- 001 to 009
DecimalChar0,
DecimaiChar0,
PosDecimalChar

}

{
-- 010 to 099

MNAanimmalMNAasN
veliliniaiuiialv,
PosDecimalChar,
DecimalChar

It
SEQUENCE

{

-- 100 to 299

DecimalCharito2,

DecimalChar,

DecimalChar

I8
SEQUENCE

{

-- 300 to 366

DecimalChar3,

CHOICE

{
SEQUENCE

{
-- 300 to 359
DecimalChar0to5,
DecimalChar
|8

SEQUENCE
{
-- 360 to 366
DecimalCharé,
DecimalChar0to6
}

DecFracSecond

Issue 1
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SEQUENCE
{

NacimalPaint
(S AVAVI RN RNl ||.,

DecFracSecond

IA5String("0")

IA5String(FROM ("0" | 1))

DecimalChar0to?2

DecimaiChar0to3
DecimalChar0to5
DecimalChar0to6
DecimalChar1
DecimalChar1to2
DecimalChar2
DecimalChar3

DecimalChar6

DecimalChar60

IA5String(FROM ("0"] "1"| "2"))

IA5String(FROM ("0" | "1"] "2"| "3"| "4"| "5%))

IA5String(FROM ("0" | "1"| "2"| "3"["4* "5" |" 6"))

1A5String("1")
IA5String(FROM ("1"] "27)
IA5String("2")
IA5String("3")
1AS5String('6")

IA5String("60")
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Hour

= CHOICE
{
SEQUENCE
{
-- 00 to 19
DecimalChar0to1,
DecimalChar

b
SEQUENCE

Hyphen

Minute

Month

{
--20to 23

DecimalChar2,
DecimalChar0to3
}

}

IA5String("-")

SEQUENCE
{
-- 00 to 59
DecimalChar0to5,
DecimalChar

}

CHOICE

{

SEQUENGCE
{
=00 to 09
DecimalCharO0,
PosDecimalChar

L
SEQUENCE

{

--10to 12
DecimalChart,
DecimalChar0to2

}

Issue 1
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L AR R R AR AR AR AR R R R AR R R R R AR AR AR R AR R R A AR AR AR AR AR AR A R AN
L Waeas
--*****  NUMERIC VALUES

L2222

A e e R e e s sttt it issiisssd

Numeric ;= CHOICE

{

Integer,
FloatingPoint,
Exponential,
BinaryNum,
OctalNum,
HexadecimalNum

}
IA5String(FROM("0" |"1"))

BinaryChar

SEQUENCE
{
Sign OPTIONAL,
IA5String("2"),
RadixSymbol,
-- Binary characters are intéfpreted
-- as a positive and uncomplemented integer
BinaryChar,
SEQUENCE OF BinaryChar,
RadixSymbol

}

BinaryNum
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SEQUENCE

{
CHOICE

{

Integer,

FloatingPoint

}1
ExponentMark,
Integer

ExponentMark

FloatingPoint

HeéxadecimalChar

!
IA5String(FROM("e" |"E"))

SEQUENCE

{

Sign OPTIONAL,

-- If all digits in number are 0,
-- only legal value for sign.is\+
CHOICE

{

SEQUENCE
{
DecimalChar,
-- Ensures at least one digit to
-- left of decimal point
SEQUENCE OF DecimalChar,
DecimalPoint,
SEQUENCE OF DecimalChar

L
SEQUENCE

{

SEQUENCE OF DecimalChar,
DecimalPoint,

DecimalChar,

-- Ensures at least one digit to
-- right of decimal point
SEQUENCE OF DecimalChar

}

}
IAS5String(FROM("0" |"1" |"2" |"3" |"4" |"5" |"6" |"7" |"8" |

[*C" |"D" ["E" |"F" |"a" |"b" |"c" |"d" |"e" |"f"))
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HexadecimalNum

= SEQUENCE

{

Sign OPTIONAL,

|A5String("16"),

RadixSymbol,

-- Hexadecimal characters are interpreted

-- as a positive and uncomplemented integer
HexadecimalChar,

SEQUENCE OF HexadecimalChar,

Integer

OctalChar

OctalNum

RadixSymbq

Sign

Issue 1

46

RadixSymbol
}

SEQUENCE

{

Sign OPTIONAL,

-- If all digits in number are 0,
-- only legal value for sign is +
DecimalChar,

SEQUENCE OF DecimalChar

}

IAS5String(FROM("0" "1™ |"2" |"3" |*4% |"5" |"6" |"7"))

SEQUENCE

{
Sign OPTIONAL,

IA5String("8"),

RadixSymbol,

-- Octal characters are interpreted

-- as a-positive and uncomplemented integer
OctalChar,

SEQUENCE OF OctalChar,

RadixSymbol

)

IA5String("#")

IA5String(FROM("+" |"-"))

34
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-+ SEQUENCE

AR
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I 2222222222222 2232 X 2 2222t 2stsds

KA AR AR R AR AR AR A A AR A AR AR Ak bk d kb Ak A Ak kb hd dd

SEQUENCE
{

SequenceStart,

SequenceEnd
SequenceStart

SequenceValue

WSC,

SequenceValue OPTIONAL,
WSC,

SequenceEnd

}
IA5String(")")

IASString("(")

SEQUENCE
{
Value,
SEQUENCE OF
SEQUENCE
{
WSC,
SeparatorSymbol,
WSC,
Value

}

Issue 1
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\vvv -----

QuotedString

QuotedChar

QstringDelim1

QstringDelim2

QuotedString1

d tringf,

Irlﬂq&

(l)(l)

CHOICE
{
UnrestrictedChar,
WhiteSpace,
OpenAngleBracket,
CloseAngleBracket,
SpecialChar

}

QuoteMark
Apostrophe

SEQUENCE
{
QstringDelim1,
-- quotation mark
SEQUENCE OF
CHOICE

{
Apostrophe,

-- character used for OstnngDelan

QuotedChar
3

Oqtringl‘)plim1

Issue 1

-- quotation mark

}
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