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Abstract

The Conci se Binary Ohject Representation (CBOR, RFC 7049) is a data
format whose design goals include the possibility of extrenely snall
code size, fairly small nessage size, and extensibility wi thout the
need for version negotiation

In CBOR, one point of extensibility is the definition of CBOR tags.
RFC 7049 defines two tags for tinme: CBOR tag O (RFC3339 tine) and tag
1 (Posix time [TIMET], int or float). Since then, additiona

requi renents have become known. The present document defines a CBOR
tag for time that allows a nore el aborate representation of time, and
anticipates the definition of related CBOR tags for duration and time
period. It is intended as the reference docunment for the | ANA
registration of the CBOR tags defined.

Note to Readers

Version -00 of the present draft opened up the possibilities provided
by extended representations of tine in CBOR. The present version -01
consolidates this draft to non-specul ative content, the nornmative
parts of which are believed will stay unchanged during further

devel opnent of the draft. This version is provided to aid the
registration of the CBOR tag i medi ately needed. Further versions
will re-introduce some of the material from-00, but in a nore
concrete form

Status of This Meno

This Internet-Draft is submitted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (IETF). Note that other groups nmay also distribute
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wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on Decenber 16, 2017
Copyright Notice

Copyright (c) 2017 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the | 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 docunment. Code Conponents extracted fromthis docunment 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

The Conci se Binary Object Representation (CBOR [RFC7049]) provides
for the interchange of structured data without a requirenent for a
pre-agreed schena. RFC 7049 defines a basic set of data types, as
wel | as a taggi ng nmechani smthat enabl es extending the set of data
types supported via an | ANA registry.

(TBD: Expand on text from abstract here.)
1.1. Termnol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

The term"byte" is used in its now custonary sense as a synonym for
"octet". Wiere bit arithnetic is explained, this docunent uses the
notation fanmiliar fromthe progranm ng | anguage C (including C++14' s
Obnnn binary literals), except that the operator "**" stands for
exponenti ati on.

1.2. Background

Addi tional information about the conplexities of time representation
can be found in [TIME]. This specification uses a nunber of terns
that should be famliar to connoisseurs of precise tinme; references
for these may need to be added.

2. bjectives

For the tine tag, the present specification addresses the foll ow ng
obj ectives that go beyond the original tags 0 and 1:

0 Additional resolution for epoch-based tine (as in tag 1). CBOR
tag 1 only provides for integer and up to binary64 floating point
representation of times, limting resolution to approxi mately
m croseconds at the time of witing (and progressively becom ng
worse over tine).

Not currently addressed, but possibly covered by the definition of
addi tional map keys for the map inside the tag:

0o Indication of tine scale. Tags 0 and 1 are for UTC, however, some
i nterchanges are better performed on TAI. Qher tinme scal es may
be regi stered once they becone relevant (e.g., one of the proposed
successors to UTC that might no |onger use | eap seconds, or a
scal e based on sneared | eap seconds).
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o Direct representation of natural platformtinme formats. Sone
pl atforns use epoch-based tine formats that require sone
computation to convert theminto the representati ons all owed by
tag 1; these conputations can al so | ose precision and cause
anbiguities. (TBD: The present specification does not take a
position on whether tag 1 can be "fixed" to include, e.g., Decinal
or BigFloat representations. It does define howto use these with
the extended tinme format.)

0 Additional indication of intents about the interpretation of the
time given, in particular for future tines. Intents night include
i nformati on about tine zones, daylight savings tines, etc.

Additional tags mght |ater be defined for duration and period. The
obj ectives for such duration and period tags are likely simlar

3. Tinme Formt

An extended tinme is indicated by CBOR tag TBDET, which tags a map
data item (CBOR major type 5). The map may contain integer (nmjor
types 0 and 1) or text string (major type 3) keys, with the val ue
type determ ned by each specific key. [Inplenentations MJST ignore
key/val ue types they do not understand for negative integer and text
string values of the key. Not understandi ng key/val ue for unsigned
keys is an error

The map nust contain exactly one unsigned integer key, which
specifies the "base tine", and nmay al so contain one or nore negative
i nteger or text-string keys, which may encode suppl enmentary

i nformation such as:

0 a higher precision time offset to be added to the base tine,

Future keys may add:

o a reference tine scale and epoch different fromthe default UTC
and 1970-01-01

o information about clock source and precision, accuracy, and
resol ution

o intent information such as tinezone and daylight savings tine,
and/ or possibly positioning coordinates, to express information
that would indicate a local tine.

Whil e this docunent does not define supplenentary text keys, a nunber
of unsigned and negative-integer keys are defined bel ow.
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3.1. Key 1

Key 1 indicates a value that is exactly like the data itemthat woul d
be tagged by CBORtag 1 (Posix tinme [TIME T] as int or float).

3.2. Keys 4 and 5

Keys 4 and 5 are like key 1, except that the data itemis an array as
defined for CBOR tag 4 or 5, respectively. This can be used to

i nclude a Decimal or Bigfloat epoch-based float [TIME T] in an
extended time.

3.3. Keys -3, -6, -9, -12, -15, -18

The keys -3, -6, -9, -12, -15 and -18 indicate additional decimnal
fractions by giving an unsigned integer (nmajor type 0) and scaling
this with the scale factor 1le-3, 1le-6, le-9, le-12, 1le-15, and le-18,
respectively (see Table 1). Mre than one of these keys MJUST NOT be
present in one extended time data item These additional fractions
are added to a base tine in seconds [SI-SECOND] indicated by a Key 1,
whi ch then MUST al so be present and MJST have an integer val ue.

+--- o= o o e e e e o - +
| Key | neaning | exanpl e usage |
+--- - - oo o e e e e oo - +
| -3 | milliseconds | Java tinme |
| -6 | microseconds | (old) UNIX tine |
| -9 | nanoseconds | (new) UNIX tine |
| -12 | picoseconds | Haskell tine |
| -15 | fentoseconds | (future) |
| -18 | attoseconds | (future) |
+----- B ) +

Table 1: Key for decimally scal ed Fractions
4. CDDL typenanes
For the use with the CBOR Data Definition Language, CDDL
[1-D.greevenbosch-appsawg-chbor-cddl], the type nanes defined in
Figure 1 are recomended:

etime = #6. TBDET({* (int/tstr) => any})

Figure 1: Recommended type nanmes for CDDL
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5. | ANA Consi derati ons

I ANA is requested to allocate the tags in Table 2 fromthe FCFS
space, with the present docunment as the specification reference

Fom e e Fom e e oo - oo e e e e aao oo s +
| Tag | Data Item| Semantics |
Fomm oo - B B +
| TBDET | nmap | [RFCthis] extended tine

| TBDED | map | [RFCthis] duration [
| TBDEP | nap | [RFCthis] period |
Fom e e Fom e e oo - oo e e e e aao oo s +

Tabl e 2: Val ues for Tags

Al t hough duration and period are not yet defined in the present
version of this docunent, the tag values for duration and period are
requested at the sane tine as the value for extended tinme in order to
achi eve allocation of all three values as a contiguous set.

RFC editor note: Please replace TBDET, TBDED, and TBDEP by the tag
nunber allocated by | ANA throughout the docunent and delete this
not e.

6. Security Considerations

The security considerations of RFC 7049 apply; the tags introduced
here are not expected to raise security considerations beyond those.

Time, of course, has significant security considerations; these
i nclude the exploitation of ambiguities where time is security
relevant (e.g., for freshness or in a validity span) or the

di scl osure of characteristics of the emtting system(e.g., time
zone, or clock resolution and wall clock offset).
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