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Textual Conventions for the Representation of Floating-Point Nunbers
Abstract

This meno defines a Managenent |nfornation Base (M B) nodul e
cont ai ni ng textual conventions (TCs) to represent floating-point
numbers.

Status of This Meno
This is an Internet Standards Track docunent.

This docunent is a product of the Internet Engi neering Task Force
(IETF). It represents the consensus of the |IETF community. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Group (IESG. Further information on
Internet Standards is available in Section 2 of RFC 5741.

I nformation about the current status of this docunent, any errata,
and how to provide feedback on it may be obtai ned at
http://ww. rfc-editor.org/info/rfc6340

Copyright Notice

Copyright (c) 2011 I ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the I ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this document. Code Conponents extracted fromthis docunent nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

This meno defines textual conventions for the representation of
floating-point nunbers. Al of these definitions are in terms of the
| EEE "Standard for Floating-Point Arithmetic", |EEE 754-2008

[ 1 EEE. 754. 2008] .

The I EEE "Standard for Floating-Point Arithmetic", |EEE 754-2008
[ I EEE. 754. 2008], provides for a variety of interchange formats for
fl oati ng- poi nt nunbers. The need for three of these, nanely

o 32-bit,
0 64-bit,
o 128-bit,

has been recogni zed i n network nanagenment. For exanple, Section
4.2.3 of the SMng (bjectives [ RFC3216] el aborates the need for these
three floating-point data types in network nmanagenent protocols.

The selection of a floating-point format involves nany consi derations
and trade-offs. For an introduction to the fundanentals of floating-
poi nt representations see Chapter 4 of [KNUTH]; for a discussion of
these issues specifically with respect to the IEEE formats, see

[ GOLDBERG .

Al'l of these textual conventions enploy the binary interchange fornat
defined in [I EEE 754.2008]. Specifically, this neans that for all of
them the highest-order bit of the first byte is the sign bit, with
the remaining bits of the octet string corresponding to the exponent
and fraction parts, in network byte order.
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2.

The I nternet-Standard Managenent Framewor k

For a detailed overview of the documents that describe the current
I nt er net - St andard Managenent Framework, please refer to section 7 of
RFC 3410 [ RFC3410].

Managed objects are accessed via a virtual information store, terned
t he Managenent |Informati on Base or MB. MB objects are generally
accessed through the Sinple Network Managenent Protocol (SNWP)
hjects in the MB are defined using the nmechani sns defined in the
Structure of Managenent Information (SM). This meno specifies a MB
nodul e that is conpliant to the SMv2, which is described in STD 58,
RFC 2578 [ RFC2578], STD 58, RFC 2579 [RFC2579] and STD 58, RFC 2580

[ RFC2580] .

Applicability

The following list highlights sone of the i ssues M B desi gners need
to consi der when deci di ng whether to enploy these textua
conventi ons:

o Floating-point nunbers are useful if the nunber space needs to
cover a large dynam c range. For nunber spaces with a limted
range, fixed-point nunbers can be nore efficient and nore precise.

o Floating-point nunbers are typically the wong answer for data
that is truly deciml or can be handl ed adequately by re-thinking
the units and representing the scal ed nunbers as integers.

0 The SNWMP "l exicographical" ordering for | NDEX objects using these
floating-point textual conventions will sinply be that of the
octet strings corresponding to the floating-point representations,
which will not always reflect the nunerical ordering of the
correspondi ng fl oati ng-point values. Even if MB designers take
this into account, users mght still find the results of a MB
"wal k" surprising. Consequently, it is suggested that whenever
one of these textual conventions is used for an | NDEX object, that
t he DESCRI PTI ON cl ause shoul d provi de some warni ng.

0 Enbedded systens sonetinmes |ack floating-point support, which can
conmplicate the inplenentation of MB objects using fl oating-point
nunbers.

o In choosing fromanong the types defined in this meno, MB
designers need to consider both the range and the precision
needed, as well as recognize that it could be inefficient to use,
for exanple, Float128TC when Fl oat 64TC woul d do
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0 Since these textual conventions are defined in terns of the OCTET
STRING type, the SM's mechanisns for fornmally setting range
constraints are not available. M B designers using these textual
conventions will need to use DESCRI PTI ON cl auses to spell out any
appl i cabl e range constraints beyond those inplied by the
under | yi ng | EEE types.

0o Whenever these textual conventions are used in a MB nodul e, the
associ at ed DESCRI PTION cl ause will need to clearly specify whether
denormal i zed nunbers, NaNs ("not a nunber") or infinities are
permtted, along with any special senmantics associated with these
cases. This is especially inportant for witeable objects.

4. Structure of the MB Mdul e

This M B nodul e defines three textual conventions. It defines no MB
obj ect s.

4.1. MB Mdul es Required for | MPORTS
This M B nodul e enpl oys definitions from][RFC2578] and [ RFC2579].
4.2. Docunents Required for REFERENCE O auses

This M B nodul e contai ns REFERENCE cl auses naki ng reference to | EEE
754-2008 [ EEE. 754. 2008] .

5. Definitions

FLOAT-TC-M B DEFINITIONS ::= BEG N

| MPORTS
MODULE- | DENTI TY,
m b- 2 FROM SNWPv2-SM  -- RFC 2578
TEXTUAL- CONVENTI ON FROM SNWPv2-TC, -- RFC 2579

fl oat TcM B MODULE- | DENTI TY
LAST- UPDATED "201107270000Z" -- July 27, 2011
ORGANI ZATI ON "I ETF OPSAWG Wor ki ng G oup”
CONTACT- I NFO "W5 Emmi | : opsawg@etf.org

Edi tor: Randy Presuhn
randy_presuhn@ri ndspri ng. cont

DESCRI PTI ON "Textual conventions for the representation
of floating-point nunbers.
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Copyright (c) 2011 | ETF Trust and the persons
identified as authors of the code. Al rights
reserved.

Redi stribution and use in source and binary forns,
with or without nodification, is permtted pursuant
to, and subject to the license terns contained in,
the Sinplified BSD License set forth in Section
4.c of the I ETF Trust’'s Legal Provisions Relating
to | ETF Docunents
(http://trustee.ietf.org/license-info).

This version of this MB nodule is part of RFC 6340;
see the RFC itself for full legal notices."

REVI SI ON "201107270000Z" -- July 27, 2011
DESCRI PTION "lInitial version, published as RFC 6340."
c:={ mb-2 201}

FIl oat 32TC :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTION "This type represents a 32-bit (4-octet) |EEE
floating-point nunber in binary interchange format."

REFERENCE "I EEE Standard for Floating-Point Arithnetic,
St andard 754-2008"
SYNTAX OCTET STRI NG (Sl ZE(4))
FI oat 64TC : : = TEXTUAL- CONVENTI ON
STATUS current

DESCRI PTION "This type represents a 64-bit (8-octet) |EEE
fl oati ng-poi nt nunber in binary interchange format."

REFERENCE "I EEE Standard for Floating-Point Arithnetic,
St andard 754-2008"
SYNTAX OCTET STRING (Sl ZE(8))
Fl oat 128TC : : = TEXTUAL- CONVENTI ON
STATUS current

DESCRI PTION "This type represents a 128-bit (16-octet) |EEE
floating-point nunber in binary interchange format."

REFERENCE "I EEE Standard for Floating-Point Arithnetic,
St andard 754-2008"
SYNTAX OCTET STRING (Sl ZE(16))

END
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6. Security Considerations
Thi s nmodul e does not define any nanagenment objects. Instead, it
defines a set of textual conventions that can be used by other M B
nmodul es to defi ne managenment objects.
Meani ngf ul security considerations can only be witten in the MB
nmodul es that define nanagenent objects. Therefore, this nmenp has no
i mpact on the security of the Internet.

7. | ANA Considerations

The M B nodule in this docunent uses the follow ng | ANA-assi gned
OBJECT | DENTI FI ER val ue recorded in the SM Nunbers registry:

Descri pt or OBJECT | DENTI FI ER val ue

fl oat TcM B { mb-2 201}
8. Contributors

The followi ng people provided hel pful comments during the devel opnent
of this docunent:

0 Andy Biernan

0o Martin Duerst

o Alfred Hoenes

0o Juergen Quittek

o Juergen Schoenwaeder
o Dave Shield

0 Robert Story
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