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1. Introduction

Time zone data typically consists of offsets fromuniversal tinme
(UT), daylight saving transition rules, one or nore |local tine

desi gnations (acronyns or abbreviations), and optional |eap-second
adj ustnents. One such format for conveying this information is

i Cal endar [RFC5545]. It is a text-based format used by cal endaring
and schedul i ng systens.

Thi s docunent specifies the widely deployed Tinme Zone Infornmation
Format (TzZif). It is a binary format used by nbst UN X systens to
calculate local tine. This format was introduced in the 1980s and
has evol ved since then into nultiple upward-conpatible versions.
There is a wide variety of interoperable software capabl e of
generating and reading files in this format [tz-]ink].

Thi s specification does not define the source of the data assenbl ed
into a TzZif file. One such source is the | ANA-hosted tine zone
dat abase [ RFC6557] .

2. Conventions Used in This Document

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

The following terns are used in this docunent (see "Sources for Tine
Zone and Daylight Saving Time Data" [tz-1ink] for nore detailed
i nformati on about civil tinmekeeping data and practice):

Coordi nated Universal Time (UTC): The basis for civil tine since
1960. It is approximately equal to nean solar tine at the prine
meridian (0 degrees |ongitude).

Daylight Saving Tine (DST): The time according to a location's |aw
or practice, when adjusted as necessary fromstandard tine. The
adj ustnent may be positive or negative, and the amount of
adj ustnment may vary depending on the date and tine; the Tz f
format even allows the adjustnent to be zero, although this is not
common practice

International Atomic Tine (TAl): The time standard based on atomic

clocks since 1972. It is equal to UTC but w thout |eap-second
adj ust nent s.
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Leap- Second Correction (LEAPCORR): The value of TAl - UTC - 10 for
ti mestanps after the first |eap second, and zero for tinestanps
before that. The expression "TAl - UTC - 10" cones fromthe fact
that TAl - UTC was defined to be 10 just prior to the first |eap
second in 1972, so clocks with | eap seconds have a zero LEAPCORR
before the first |eap second.

Local Tinme: Civil tinme for a particular location. |Its offset from
uni versal tine can depend on the date and time of day.

PCSI X Epoch: 1970-01-01 00: 00: 00 UTC, the basis for absolute
timestanps in this docunent.

Standard Time: The tine according to a location’s |aw or practice,
unadj usted for Daylight Saving Tine.

Ti me Change: A change to civil tinmekeeping practice. It occurs when
one or nmore of the follow ng happen sinultaneously:

1. a change in UT offset

2. a change in whether daylight saving time is in effect
3. a change in tinme zone abbreviation

4. a leap second (i.e., a change in LEAPCORR)

Time Zone Data: The Tinme Zone Data Distribution Service (TZDI ST)
[ RFC7808] defines "Tine zone data" as "data that defines a single
time zone, including an identifier, UTC offset values, DST rules,
and other information such as tinme zone abbreviations." The
i nterchange format defined in this docunent is one such form of
time zone dat a.

Transition Tinme: The nonent of occurrence of a tine change that is
not a leap second. It is identified with a signed integer count
of UNIX leap time seconds since the POSI X epoch.

Universal Time (UT): The basis of civil time. This is the principal
formof the nean solar tinme at the prime neridian (0 degrees
| ongitude) for tinestanps before UTC was introduced in 1960 and is
UTC for tinmestanps thereafter. Although UT is sonetines called
"UTC' or "GWII" in other sources, this specification uses the term
"UT" to avoid confusion with UTC or with GWI.
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UNI X Time: The tine as returned by the tinme() function provided by
the C programm ng | anguage (see Section 3 of the "System
Interfaces” volume of [POSIX]). This is an integer number of
seconds since the POSI X epoch, not counting | eap seconds. As an
extension to PCSI X, negative values represent tines before the
PCsSI X epoch, using UT.

UNI X Leap Time: UNIX tinme plus all preceding | eap-second
corrections. For exanple, if the first |eap-second record in a
TzZif file occurs at 1972-06-30 23:59:60 UTC, the UNI X |l eap tine
for the timestanp 1972-07-01 00: 00: 00 UTC woul d be 78796801, one
greater than the UNIX time for the same tinestanp. Simlarly, if
the second | eap-second record occurs at 1972-12-31 23:59: 60 UTC
it accounts for the first | eap second, so the UNIX |l eap tinme of
1972-12-31 23:59: 60 UTC woul d be 94694401, and the UNI X | eap tine
of 1973-01-01 00: 00: 00 UTC woul d be 94694402. |If a Tzif file
specifies no | eap-second records, UNIX leap tinme is equal to UN X
time.

Wall Time: Another nane for local tinme; short for "wall-clock tinme".
3. The Tine Zone Information Format (TZif)

The Tinme Zone Information Format begins with a fixed 44-octet version
1 header (Section 3.1) containing a field that specifies the version
of the file’'s format. Readers designed for version N can read
version N+1 files without too much trouble; data specific to version
N+1 either appears after version N data so that earlier-version
readers can easily ignore |ater-version data they are not designed
for, or it appears as a mnor extension to version N that version N
readers are likely to tolerate well

The version 1 header is followed by a variable-length version 1 data
bl ock (Section 3.2) containing four-octet (32-bit) transition tines
and | eap-second occurrences. These 32-bit values are linited to
representing tine changes from 1901-12-13 20:45:52 through 2038-01-19
03:14: 07 UT, and the version 1 header and data bl ock are present only
for backward conpatibility with obsol escent readers, as discussed in
Conmon Interoperability |Issues (Appendix A).

Version 1 files terninate after the version 1 data block. Files from
versions 2 and 3 extend the format by appending a second 44-octet
version 2+ header, a variable-length version 2+ data bl ock contai ni ng
eight-octet (64-bit) transition times and | eap-second occurrences,

and a variable-length footer (Section 3.3). These 64-bit val ues can
represent tines approxinmately 292 billion years into the past or
future.
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r val ues MJUST be stored in network octet
et first, otherw se known as big-endian),
Si gned integer val ues MIUST be represented

ATz f file is structured as follows:

Version 1 Versions 2 & 3
S + S +
| Version 1 | | Version 1 |
| Header | | Header |
S S Y U +
| Version 1 | | Version 1 |
| Data Bl ock | | Data Bl ock
S + S +

| Version 2+ |
| Header |
S +
| Version 2+ |
| Data Bl ock

S +
| Foot er |
S +

General Format of Tzif Files

3.1. Tz f Header

A TZif header is structured as follows (the lengths of nulti-octet
fields are shown in parentheses):

o m e e e oo - +-- -+
| magic (4) |ver]
S o e o m o ot m e e e e e e e e e m e e mm—— oo oo +
| [unused - reserved for future use] (15)
o o o Fom e oo +
| isutcnt (4) | isstdent (4) | leapcnt (4) |
o m e e e oo - o m e e e oo - o m e e e oo - +
| timecnt (4) | typecnt (4) | charcnt (4)
S S S +

TZi f Header

The fields of the header are

magi ¢c:  The four-octet ASC I

defined as foll ows:

[ RFC20] sequence "TZif" (0x54 Ox5A 0x69

0x66), which identifies the file as utilizing the Tinme Zone

I nformati on For mat.
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ver(sion): An octet identifying the version of the file's format.
The val ue MJUST be one of the foll ow ng:

NUL (0x00) Version 1 - The file contains only the version 1
header and data block. Version 1 files MJUST NOT contain a
version 2+ header, data block, or footer

2" (0x32) Version 2 - The file MJST contain the version 1 header
and data bl ock, a version 2+ header and data bl ock, and a
footer. The TZ string in the footer (Section 3.3), if
nonenpty, MJST strictly adhere to the requirenents for the TZ
environnment variable as defined in Section 8.3 of the "Base
Definitions" volume of [POSIX] and MJST encode the PGCSI X
portabl e character set as ASClI.

3" (0x33) Version 3 - The file MJST contain the version 1 header
and data bl ock, a version 2+ header and data bl ock, and a
footer. The TZ string in the footer (Section 3.3), if
nonenpty, MJST conformto POSI X requirenents with ASC |
encodi ng, except that it MAY use the TZ string extensions
descri bed bel ow (Section 3.3.1).

isutcnt: A four-octet unsigned integer specifying the nunber of UT/
| ocal indicators contained in the data block -- MJST either be
zero or equal to "typecnt".

isstdent: A four-octet unsigned integer specifying the nunber of
standard/wal | indicators contained in the data bl ock -- MJST
either be zero or equal to "typecnt".

| eapcnt: A four-octet unsigned integer specifying the nunber of
| eap-second records contained in the data bl ock

timecnt: A four-octet unsigned integer specifying the nunber of
transition tines contained in the data bl ock

typecnt: A four-octet unsigned integer specifying the number of
Il ocal time type records contained in the data block -- MJST NOT be
zero. (Although local tinme type records convey no usefu
information in files that have nonenpty TZ strings but no
transitions, at |east one such record is neverthel ess required
because many TZif readers reject files that have zero time types.)

charcnt: A four-octet unsigned integer specifying the total numnber
of octets used by the set of time zone designations contained in
the data bl ock - MJUST NOT be zero. The count includes the
trailing NUL (Ox00) octet at the end of the last tinme zone
desi gnati on.
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Al 't hough the version 1 and 2+ headers have the sane format, magic
nunber, and version fields, their count fields may differ, because
the version 1 data can be a subset of the version 2+ data.

3.2. TzZif Data Bl ock

A Tzif data bl ock consists of seven variable-length el enents, each of
which is a series of itens. The nunber of items in each series is
determ ned by the corresponding count field in the header. The tota
| ength of each elenment is calculated by multiplying the nunber of
itens by the size of each item Therefore, inplenmentations that do
not wish to parse or use the version 1 data block can calculate its
total length and skip directly to the header of the version 2+ data
bl ock.

In the version 1 data block, tine values are 32 bits (TIME_SIZE = 4
octets). In the version 2+ data bl ock, present only in version 2 and
3 files, tine values are 64 bits (TIME_SIZE = 8 octets).

The data block is structured as follows (the |l engths of nulti-octet
fields are shown in parentheses):

| transition times  (timeent x TMESIZH \
| transition types  (uimeenty T )
| local time type records (iypeent x & )
| Uime zone designations  (charent) )
| leap-second records  (Ieapent x (TINE.SIZE + 4)) |
| standard/vell indicators (isstdent) )
| Uiocal indicators  Gsuent) T )
Fmmmmmm e +

TZi f Data Bl ock
The el enents of the data bl ock are defined as foll ows:

transition tines: A series of four- or eight-octet UNI X | eap-tine
val ues sorted in strictly ascending order. Each value is used as
a transition time at which the rules for conputing local tinme my
change. The nunber of time values is specified by the "tinecnt”
field in the header. Each time value SHOULD be at |east -2**59
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(-2**59 is the greatest negated power of 2 that predates the Big
Bang, and avoiding earlier tinmestanps works around known TZif
reader bugs relating to outlandi shly negative tinestanps.)

transition types: A series of one-octet unsigned integers specifying
the type of local tinme of the corresponding transition tine.
These val ues serve as zero-based indices into the array of |oca
time type records. The nunber of type indices is specified by the
"timecnt" field in the header. Each type index MJST be in the
range [0, "typecnt" - 1].

local time type records: A series of six-octet records specifying a
local time type. The number of records is specified by the
"typecnt" field in the header. Each record has the foll ow ng
format (the lengths of multi-octet fields are shown in
par ent heses) :

oo e e - -+
| utoff (4) | dst | i dx|
Fommm e tom et et

utoff: A four-octet signed integer specifying the nunber of
seconds to be added to UT in order to determine |local tine.
The val ue MJUST NOT be -2**31 and SHOULD be in the range
[-89999, 93599] (i.e., its value SHOULD be nore than -25 hours
and less than 26 hours). Avoiding -2**31 allows 32-bit clients
to negate the value without overflow Restricting it to
[-89999, 93599] allows easy support by inplenentations that
al ready support the POSI X-required range [-24:59:59, 25:59:59].

(is)dst: A one-octet val ue indicating whether l[ocal tine should
be consi dered Daylight Saving Time (DST). The value MJST be O
or 1. A value of one (1) indicates that this type of tine is
DST. A value of zero (0) indicates that this tinme type is
standard time.

(desig)idx: A one-octet unsigned integer specifying a zero-based
index into the series of time zone designation octets, thereby
sel ecting a particul ar designation string. Each index MJST be
in the range [0, "charcnt" - 1]; it designates the
NUL-term nated string of octets starting at position "idx" in
the time zone designations. (This string MAY be enpty.) A NUL
octet MUST exist in the time zone designations at or after
position "idx".
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time zone designations: A series of octets constituting an array of

NUL-term nated (0x00) time zone designation strings. The tota
nunber of octets is specified by the "charcnt” field in the
header. Note that two designations MAY overlap if one is a suffix
of the other. The character encoding of tine zone designation
strings is not specified; however, see Section 4 of this docunent.

| eap-second records: A series of eight- or twelve-octet records

specifying the corrections that need to be applied to UTC in order
to determine TAI. The records are sorted by the occurrence tine
in strictly ascending order. The nunber of records is specified
by the "leapcnt" field in the header. Each record has one of the
followi ng structures (the lengths of nulti-octet fields are shown
i n parentheses):

Version 1 Data Bl ock:

occur(rence): A four- or eight-octet UNIX | eap tine val ue
specifying the tine at which a | eap-second correction occurs.
The first value, if present, MJST be nonnegative, and each
| ater value MUST be at |east 2419199 greater than the previous
value. (This is 28 days’ worth of seconds, mnus a potenti al
negative | eap second.)

corr(ection): A four-octet signed integer specifying the val ue of
LEAPCORR on or after the occurrence. The correction value in
the first |eap-second record, if present, MJST be either one
(1) or mnus one (-1). The correction values in adjacent |eap-
second records MJST differ by exactly one (1). The val ue of
LEAPCORR is zero for tinestanps that occur before the
occurrence tinme in the first | eap-second record (or for al
timestanps if there are no | eap-second records).

standard/wal | indicators: A series of one-octet values indicating

d son,

whet her the transition times associated with local tinme types were
specified as standard tinme or wall-clock tine. Each value MJST be
0 or 1. A value of one (1) indicates standard tinme. The val ue
MJUST be set to one (1) if the corresponding UT/local indicator is
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set to one (1). A value of zero (0) indicates wall time. The
nunber of values is specified by the "isstdcnt” field in the

header. If "isstdcnt™ is zero (0), all transition tines
associated with local tinme types are assuned to be specified as
wal | time.

UT/l ocal indicators: A series of one-octet values indicating whether
the transition times associated with local tine types were
specified as UT or local tine. Each value MJST be 0 or 1. A
val ue of one (1) indicates UT, and the correspondi ng standard/ wall
i ndi cator MJUST al so be set to one (1). A value of zero (0)
indicates local time. The nunber of values is specified by the
"isutcnt" field in the header. |If "isutcnt" is zero (0), al
transition tines associated with local time types are assuned to
be specified as local tine.

The type corresponding to a transition time specifies local time for
timestanps starting at the given transition tinme and continuing up
to, but not including, the next transition tine. Local tine for

ti mestanps before the first transition is specified by the first time
type (tine type 0). Local tine for timestanps on or after the | ast
transition is specified by the TZ string in the footer (Section 3.3)
if present and nonenpty; otherwise, it is unspecified. |If there are
no transitions, local time for all timestanps is specified by the Tz
string in the footer if present and nonenpty; otherwise, it is
specified by time type O.

A given pair of standard/wall and UT/local indicators is used to

desi gnate whether the corresponding transition tinme was specified as
UT, standard time, or wall-clock time. Note that there are only
three conbinations of the two indicators, given that the standard/
wal | value MJST be one (1) if the UT/local value is one (1). This
informati on can be useful if the transition tines in a TzZif file need
to be transformed into transitions appropriate for another tine zone
(e.g. when calculating transition tines for a sinple PCSI X TZ string
such as "AKST9AKDT").

In order to elimnate unused space in a Tzif file, every nonzero

| ocal time type index SHOULD appear at |east once in the transition
type array. Likew se, every octet in the time zone designations
array SHOULD be used by at |east one tinme type record.

A son, et al. St andards Track [ Page 11]



RFC 8536 TZi f February 2019

3.3. Tz f Footer

The TzZif footer is structured as follows (the I engths of multi-octet
fields are shown in parentheses):

| NL] TZ string (0...) |NL
T +-- -+

TZi f Footer
The el enents of the footer are defined as foll ows:
NL: An ASCII new |ine character (0xO0A)

TZ string: A rule for conputing local time changes after the | ast
transition tine stored in the version 2+ data block. The string
is either enpty or uses the expanded format of the "TZz"
envi ronment variable as defined in Section 8.3 of the "Base
Definitions" volume of [POSIX] with ASCI| encoding, possibly
utilizing extensions described below (Section 3.3.1) in version 3
files. If the string is enpty, the corresponding information is
not available. |If the string is nonenpty and one or nore
transitions appear in the version 2+ data, the string MJST be
consistent with the last version 2+ transition. In other words,
evaluating the TZ string at the time of the last transition should
yield the same time type as was specified in the last transition
The string MJST NOT contain NUL octets or be NUL-ternmn nated, and
it SHOULD NOT begin with the ":’' (colon) character

The TzZif footer is present only in version 2 and 3 files, as the

obsol escent version 1 format was desi gned before the need for a
footer was apparent.
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3.3. 1.

TZ String Extensions

The TZ string in a version 3 TZif file MAY use the follow ng
extensions to PCSI X TZ strings. These extensions are described using
the term nol ogy of Section 8.3 of the "Base Definitions" vol une of

[ PCSI X] .

0

The hours part of the transition tines may be signed and range
from-167 through 167 (-167 <= hh <= 167) instead of the POSI X-
required unsi gned values fromO through 24.

Exanmpl e: <-03>3<-02>, M3.5.0/-2, MLO.5.0/-1
This represents a time zone that observes daylight saving tine
from22: 00 on the day before March’s last Sunday until 23:00 on
the day before Cctober’s |last Sunday. Standard tine is 3 hours
west of UT and is abbreviated "-03"; daylight saving tine is 2
hours west of UT and is abbreviated "-02"

o DST is considered to be in effect all year if it starts January 1
at 00: 00 and ends Decenber 31 at 24:00 plus the difference between
dayl i ght saving and standard time, |eaving no room for standard
tine in the cal endar.

Exanpl e: EST5EDT, 0/ 0, J365/ 25
This represents a time zone that observes daylight saving tine
all year. It is 4 hours west of UT and is abbreviated "EDT".
4. Interoperability Considerations

The followi ng practices help ensure the interoperability of Tz f
appl i cations.

(0]

d son,

Version 1 files are considered a | egacy format and SHOULD NOT be
generated, as they do not support transition tinmes after the year
2038.

I mpl enent ati ons that only understand version 1 MJST ignore any
data that extends beyond the cal culated end of the version 1 data
bl ock.

I mpl enent ati ons SHOULD generate a version 3 file if TZ string
extensions are necessary to accurately nodel transition tines.
O herwi se, version 2 files SHOULD be generat ed.

The sequence of time changes defined by the version 1 header and
data bl ock SHOULD be a contiguous sub-sequence of the tinme changes
defined by the version 2+ header and data bl ock, and by the
footer. This guideline hel ps obsol escent version 1 readers agree
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with current readers about tinestanps within the contiguous sub-
sequence. It also lets witers not supporting obsol escent readers
use a "tinmecnt” of zero in the version 1 data bl ock to save space.

o Tinme zone designations SHOULD consist of at least three (3) and no
more than six (6) ASCI|I characters fromthe set of al phanunerics,
"-', and '+ . This is for conpatibility with POSI X requirenents
for tine zone abbreviations.

0 Wen reading a version 2 or 3 file, inplenmentations SHOULD i gnore
the version 1 header and data bl ock except for the purpose of
ski ppi ng over them

o0 Inplementati ons SHOULD cal cul ate the total |engths of the headers
and data bl ocks and check that they all fit within the actual file
size, as part of a validity check for the file.

0o Wien a Tzif file is used in a MM nessage entity, it SHOULD be
i ndi cated by one of the follow ng nedia types:

* "application/tzif-leap" (Section 8.2) to indicate that |eap-
second records are included in the TZi f data as necessary (none
are necessary if the file is truncated to a range that precedes
the first | eap second).

* "application/tzif" (Section 8.1) to indicate that |eap-second
records are not included in the Tz f data; "leapcnt” in the
header (s) MJUST be zero (0).

0 Comon interoperability issues and possi bl e workarounds are
descri bed in Appendi x A

5. Use with the Time Zone Data Distribution Service

The Tine Zone Data Distribution Service (TZD ST) [RFC7808] is a
service that allows reliable, secure, and fast delivery of time zone
data and | eap-second rules to client systems such as cal endaring and
schedul i ng applications or operating systens.

A TZDI ST service MAY supply tinme zone data to clients in the Tine
Zone Information Format. Such a service MJUST indicate that it
supports this format by including the nedia type "application/tzif"
(Section 8.1) inits "capabilities" response (see Section 5.1 of

[ RFC7808]). A TZDI ST service MAY al so include the nmedia type
"application/tzif-leap” (Section 8.2) in its "capabilities" response
if it is able to generate TZif files containing | eap-second records.
A TZDI ST service MJST NOT advertise the "application/tzif-Ileap" nedia
type without also advertising "application/tzif".
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TZDI ST clients MJUST use the HTTP "Accept" [RFC7231] header field to
indicate their preference to receive data in the "application/tzif"
and/ or "application/tzif-leap" formats.

5.1. Truncating TZif Files

As described in Section 3.9 of [RFC7808], a TZD ST service MAY
truncate tine zone transition data. A truncated Tzif file is valid
fromits first and up to, but not including, its last version 2+
transition tine, if present.

When truncating the start of a TzZif file, the service MJST supply in
the version 2+ data a first transition tinme that is the start point
of the truncation range. As with untruncated Tzif files, time type O
indicates local time i mediately before the start point, and the tine
type of the first transition indicates local tine thereafter

When truncating the end of a Tzif file, the service MJST supply in
the version 2+ data a last transition tine that is the end point of
the truncation range and MJST supply an enpty TZ string. As wth
untruncated TZif files with enpty TZ strings, a truncated TzZif file
does not indicate local tine after the last transition

Al'l represented information that falls inside the truncation range
MJUST be the same as that represented by a correspondi ng untruncated
TZif file.

TZDI ST clients SHOULD NOT use a truncated Tzif file (as described
above) to interpret tinestanps outside the truncation tine range.

5.2. Exanple TZDI ST Request for Tz f Data
In this example, the client checks the server for the avail able

formats and then requests that the tine zone with a specific tine
zone identifier be returned in Tine Zone Information Fornat.
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Note that this exanple presunes that the time zone context path has
been di scovered (see [RFC7808], Section 4.2.1) to be "/tzdist".

>> Request <<

GET /tzdist/capabilities HTTP/ 1.1
Host: tz.exanpl e.com

>> Response <<

HTTP/ 1.1 200 K

Date: Fri, 01 Jun 2018 14:52:23 GV
Cont ent - Type: application/json; charset="utf-8"
Cont ent - Lengt h:  xxxx

{

"version": 1,

"info": {
"primary-source": "I ANA: 2018e",
"formats": |
"text/cal endar",
"application/tzif",
"application/tzif-Ieap"

1.

>> Request <<

GET /tzdist/zones/ Areri ca%FNew York HTTP/ 1.1
Host: tz.exanple.com
Accept: application/tzif

>> Response <<

HTTP/ 1.1 200 K

Date: Fri, 01 Jun 2018 14:52:24 GMI
Cont ent - Type: application/tzif

Cont ent - Lengt h:  xxxx

ETag: "123456789-000-111"

TzZif2...[binary data w thout |eap-second records]..
EST5EDT, MB. 2. 0, ML1. 1.0
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6. Security Considerations
The Tine Zone Information Format contains no executable code, and it
does not define any extensible areas that could be used to store such
code.
Tzif contains counted arrays of data elenents. Al counts should be
checked when processing TZif objects, to guard agai nst references
past the end of the object.
TzZi f provides no confidentiality or integrity protection. Tine zone
information is normally public and does not call for confidentiality
protection. Since tinme zone information is used in many critica
applications, integrity protection may be required and nust be
provi ded externally.

7. Privacy Considerations
The Tinme Zone Information Format contains publicly avail abl e data,
and it does not define any extensible areas that could be used to
store private data.
As discussed in Section 9 of [RFC7808], transnission of tine zone
data over an insecure comuni cations channel could | eak the past,
current, or future location of a device or user. As such, TZif data
transmtted over a public comunications channel MJST be protected
with a confidentiality |layer such as that provided by Transport Layer
Security (TLS) [ RFCB8446].

8. | ANA Consi derati ons

Thi s docunent defines two nmedia types [ RFC6838] for the exchange of
data utilizing the Time Zone Information Format.

8.1. application/tzif
Type name: application
Subt ype name: tzif
Requi red paraneters: none
Opti onal paranmeters: none
Encodi ng consi derations: binary

Security considerations: See Section 6 of RFC 8536
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Interoperability considerations: See Section 4 of RFC 8536

Publ i shed specification: This specification.

Applications that use this nedia type: This nedia type is designed
for wi despread use by applications that need to use or exchange
time zone information, such as the Tine Zone Information Conpiler
(zic) [z21C and the GNU C Library [GNU-C]. The Tinme Zone
Distribution Service [RFC7808] can directly use this nmedia type.

Fragrment identifier considerations: NA

Addi tional infornmation:

Magi ¢ nunber(s): The first 4 octets are 0x54, Ox5A, 0x69, 0x66
File extensions(s): NA

Maci ntosh file type code(s): NA

Person & email address to contact for further information:
Ti me Zone Database mailing |ist <tz@ ana.org>

I ntended usage: COMVON
Restrictions on usage: NA
Aut hor: See the "Authors’ Addresses" section of RFC 8536
Change controller: |ETF
8.2. application/tzif-Ieap
Type name: application
Subtype nane: tzif-|eap
Requi red paraneters: none
Opti onal parameters: none
Encodi ng consi derations: binary
Security considerations: See Section 6 of RFC 8536
Interoperability considerations: See Section 4 of RFC 8536

Publ i shed specification: This specification.
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Applications that use this nedia type: This nedia type is designed
for wi despread use by applications that need to use or exchange
time zone information, such as the Tine Zone Information Conpiler
(zic) [Z21C] and the GNU C Library [GNU-C]. The Tine Zone
Distribution Service [ RFC7808] can directly use this nedia type.

Fragrment identifier considerations: NA

Addi tional information:

Magi ¢ nunber(s): The first 4 octets are 0x54, Ox5A, 0x69, 0x66
File extensions(s): NA
Maci ntosh file type code(s): NA

Person & email address to contact for further information:
Ti me Zone Database nailing |ist <tz@ana.org>

I ntended usage: COMMON
Restrictions on usage: NA
Aut hor: See the "Authors’ Addresses" section of RFC 8536.
Change controller: |ETF
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Appendi x A Comon I nteroperability |ssues

Thi s section docunents common problens in inplenmenting this
specification. Mst of these are problens in generating TzZif files
for use by readers conformng to predecessors of this specification
[ EGCERT-TZ]. The goals of this section are:

1. to help Tzif witers output files that avoid comon pitfalls in
ol der or buggy TZif readers,

2. to help Tz f readers avoid conmon pitfalls when reading files
generated by future TzZif witers, and

3. to help any future specification authors see what sort of
probl ens arise when the Tzif format is changed.

When new versions of the TzZif format have been defined, a design goa
has been that a reader can successfully use a TZif file even if the
fileis of alater TZif version than what the reader was designed
for. Wen conplete conpatibility was not achieved, an attenpt was
made to limt glitches to rarely used tinmestanps and all ow sinple
partial workarounds in witers designed to generate new version data
useful even for ol der-version readers. This section attenpts to
docunent these conpatibility issues and workarounds, as well as
docunenting ot her common bugs in readers

Interoperability problens with Tzif include the foll ow ng:

0 Sone readers examne only version 1 data. As a partial
wor karound, a witer can output as much version 1 data as
possi ble. However, a reader should ignore version 1 data and use
version 2+ data, even if the reader’s native tinestanps have only
32 bhits.

0 Sone readers designed for version 2 might mshandl e tinestanps
after a version 3 file's last transition, because they cannot
parse extensions to POSIX in the TZ-like string. As a partial
wor karound, a witer can output nore transitions than necessary,
so that only far-future tinmestanps are m shandl ed by version 2
readers.

o0 Sone readers designed for version 2 do not support permanent
daylight saving time -- e.g., a TZ string "EST5EDT, 0/ 0, J365/ 25"
denoti ng permanent Eastern Daylight Tinme (-04). As a partia
wor karound, a witer can substitute standard tine for the next
time zone east -- e.g., "AST4" for permanent Atlantic Standard
Time (-04).
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d son,

Sone readers ignore the footer and instead predict future
timestanps fromthe time type of the last transition. As a
partial workaround, a witer can output nore transitions than
necessary.

Sone readers do not use tinme type O for tinestanps before the
first transition, in that they infer a time type using a heuristic
that does not always select time type 0. As a partial workaround,
a witer can output a dumy (no-op) first transition at an early
time.

Sone readers mshandl e tinestanps before the first transition that
has a tinestanp not less than -2**31. Readers that support only
32-bit tinestanps are likely to be nore prone to this problem for
exanpl e, when they process 64-bit transitions, only some of which
are representable in 32 bits. As a partial workaround, a witer
can output a dummy transition at tinestanp -2**31

Sonme readers nishandle a transition if its tinmestanp has the
m ni mum possi bl e signed 64-bit value. Tinestanps |less than -2**59
are not recommended.

Sone readers mshandl e POSI X-style TZ strings that contain "<" or
">".  As a partial workaround, a witer can avoid using '<' or '>
for tinme zone abbreviations containing only al phabetic characters.

Many readers m shandl e tinme zone abbreviations that contain non-
ASCI| characters. These characters are not reconmrended

Sone readers may mshandle tinme zone abbreviations that contain
fewer than 3 or nore than 6 characters, or that contain ASC I

characters other than al phanunmerics, '-’, and '+ . These
abbrevi ati ons are not reconmended.

Sone readers mshandle TZif files that specify daylight saving
time UT offsets that are less than the UT offsets for the
correspondi ng standard tine. These readers do not support

| ocations like Ireland, which uses the equivalent of the POSI X TZ
string "I1ST-1GVIT0, ML0. 5. 0, M3. 5.0/ 1", observing standard tinme (I ST,
+01) in summer and daylight saving tinme (GJI, +00) in winter. As
a partial workaround, a witer can output data for the equival ent
of the POSI X TZ string "GMIol ST, M3. 5.0/ 1, MLO. 5. 0", thus swapping
standard and daylight saving time. Although this workaround

m sidentifies which part of the year uses daylight saving time, it
records UT offsets and tine zone abbreviations correctly.
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Sone interoperability problens are reader bugs that are |listed here
mostly as warnings to devel opers of readers.

0 Sone readers do not support negative tinestanps. Devel opers of
di stributed applications should keep this in mnd if they need to
deal with pre-1970 data.

0 Some readers mshandle timestanps before the first transition that
has a nonnegative tinestanp. Readers that do not support negative
timestanps are likely to be nore prone to this probl em

o0 Sone readers mshandle tinme zone abbreviations |ike "-08" that

contain '+, '-', or digits.

0 Sone readers mshandle UT offsets that are out of the traditiona
range of -12 through +12 hours and so do not support |ocations
like Kiritimati that are outside this range.

0 Sone readers mshandle UT offsets in the range [-3599, -1] seconds
from UT, because they integer-divide the offset by 3600 to get O
and then display the hour part as "+00".

0 Sone readers mishandl e UT offsets that are not a nultiple of one
hour, 15 minutes, or 1 mnute.

Appendi x B. Exanple TzZif Files

The foll owi ng sections contain annot ated hexadeci nal dunps of exanple
TZif files.

Note that these examples should only be considered informative.

Al t hough the exanple data entries are current as of the publication
date of this docunent, the data will likely change in the future as
| eap seconds are added and changes are nmade to civil tine.
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B.1. Version 1 File Representing UTC (with Leap Seconds)

020
024
028
032
036
040

044
048
049

050

054

058

062

066

070

074

078

082

Data Cctets

(hexadeci mal )

04

00

05

00

07

00

09

00

d son, et al

54

b2
00

a4

00

86

00

67

00

43

58

00

ec

00

1f

00

53

00

00

00

01

01

02

82

03

03

04

------------------ o e e e e e e o+
Record Name / | Field Value |
Field Name | |

------------------ e
magi ¢ | "Tzif" |
Ver sion | 0 (1) |

I I
I I
I I
I I
i sutccnt | 1 |
i sstdcnt | 1 |
i sl eapcnt | 27 |
ti mecnt | O |
typecnt | 1 |
charcnt | 4 |
I I
| ocal tinetype[0] | |
ut cof f | 00: 00 |
i sdst | 0 (no) |
desi gi dx | O |
I I
designations[0] | "UTC' |
I I
| eapsecond][ 0] | |
occurrence | 78796800 |
| (1972-06-30T23:59: 602) |
correction | 1 |
I I
| eapsecond[ 1] | |
occurrence | 94694401 |
| (1972-12-31T723:59:602) |
correction | 2 |
I I
| eapsecond[ 2] | |
occurrence | 126230402 |
| (1973-12-31T23:59:602) |
correction | 3 |
I I
| eapsecond[ 3] | |
occurrence | 157766403 |
| (1974-12-31T723:59:602) |
correction | 4 |
I I
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086

090

094

098

102

106

110

114

118

122

126

130

134

138

142

146

150

154

158

d son,

et al.

Ob

00

od

00

of

00

10

00

12

00

15

00

17

00

19

00

1d

00

21

48

00

2b

00

Oc

00

ed
00

ce

00

of

00

80

00

62

00

25

00

da

86

00

0b

00

3f

00

72

00

ab

00

ca

00

fe

00

31

00

ea

00

eb

84

05

85

06

06

07

87

08

08

09

89

Oa

Oa

0b

8b

Oc

Oc

od

od

TZi f
| eapsecond[ 4]
occurrence
correction

| eapsecond] 5]
occurrence

correction

| eapsecond] 6]
occurrence

correction

| eapsecond[ 7]
occurrence

correction

| eapsecond[ 8]
occurrence

correction

| eapsecond[ 9]
occurrence

correction

| eapsecond[ 10]
occurrence

correction

| eapsecond[ 11]
occurrence

correction

| eapsecond[ 12]
occurrence

correction

| eapsecond[ 13]
occurrence

St andards Track
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189302404
(1975-12-31T23:
5

220924805
(1976-12-31T23:
6

252460806
(1977-12-31T23:
7

283996807
(1978- 12- 31T23:
8

315532808
(1979- 12- 31T23:
9

362793609
(1981- 06-30T23:
10

394329610
(1982- 06- 30T23:
11

425865611
(1983- 06-30T23:
12

489024012
(1985- 06-30T23:
13

567993613
(1987- 12- 31T23:

59:

59:

59:

59:

59:

59:

59:

59:

59:

59:

602)

602)

602)

602)

602)

602)

602)

602)

602)

602)
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162

166

170

174

178

182

186

190

194

202

206

210

214

218

222

226

230

I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
| 198
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
| 234
I

d son,

et al.

00

25

00

27

00

2a

00

2c

00

2e

00

30

00

33

00

36

00

43

00

00

9e

00

i

00

50

00

32

00

13

00

e’

00

b8
00

8c

00

b7

00

00

9d
00

d1

00

f5

00

29

00

5c

00

24

00

48

00

10

00

1b

00

Oe

8e

of

of

10

90

11

11

12

92

13

13

14

94

15

15

16

96

17

TZi f

correction

| eapsecond|[ 14]
occurrence

correction

| eapsecond[ 15]
occurrence

correction

| eapsecond[ 16]
occurrence

correction

| eapsecond[ 17]
occurrence

correction

| eapsecond[ 18]
occurrence

correction

| eapsecond[ 19]
occurrence

correction

| eapsecond[ 20]
occurrence

correction

| eapsecond[ 21]
occurrence

correction

| eapsecond[ 22]
occurrence

correction

St andards Track
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14

631152014

(1989-12-31T23:

15

662688015

(1990-12-31723:

16

709948816

(1992- 06- 30T23:

17

741484817

(1993- 06- 30T23:

18

773020818

(1994- 06- 30T23:

19

820454419

(1995- 12- 31T23:

20

867715220

(1997-06-30T23:

21

915148821

(1998-12-31T23:

22

1136073622

(2005-12-31T23:

23

59:

59:

59:

59:

59:

59:

59:

59:

59:

602)

602)

602)

602)

602)

602)

602)

602)

602)
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238

242

246

250

254

258

262

To determ
(UNI X time

1. Find t

2. Add LEAPCORR + 10 to the tinme of
2000- 01- 01TOO: 00: 32

d son, et al

49

00

4f

00

55

00

58

ne

he

5c

00

ef

00

93

00

68
00

TAI

946684800) ,

| at est

07

00

93

00

2d

00

46

00

97

18

18

19

99

la

9a

1b

TZi f
| eapsecond[ 23]
occurrence
correction

| eapsecond[ 24]
occurrence

I

I

|

I

I

I

I

I
correction |
I

| eapsecond| 25] |
occurrence |
I

correction |
|

I

I

I

I

I

|

I

I

| eapsecond| 26]
occurrence

correction

UT/ | ocal [ 0]

1230768023

(2008-12-31T23: 59: 602)

24

1341100824

(2012- 06-30T23: 59: 602)

25

1435708825

(2015- 06-30T23: 59: 602)

26

1483228826

(2016- 12- 31T23: 59: 602)

27

0 (local)

correspondi ng to 2000-01-01T0O0: 00: 00Z

February 2019

the follow ng procedure woul d be foll owed:

| eap- second occurrence prior to the tine of
i nterest (leapsecond[21]) and note the correction val ue
(LEAPCORR = 22).

St andards Track
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B.2. Version 2 File Representing Pacific/Honol ulu

Fomm oo o e e - o e e e e oo oo o e e e e e e e e oo o - +
| File | Hexadecimal | Record Nane / | Field Val ue |
| Ofset | Cctets | Field Narme | |
T oo s o e e oo e e e e e oo +
| 000 | 54 5a 69 66 | mmgic | "Tzif" |
| 004 | 32 | version | *2° (2) |
| 005 | 00 00 00 00 | | |
| | 00 00 00 00 | | |
| | 00 00 00 00 | | |
| | 00 00 0O | | |
| 020 | 00 00 00 06 | isutccnt | 6 |
| 024 | 00 00 00 06 | isstdcnt | 6 |
| 028 | 00 00 00 00 | isleapcnt | O |
| 032 | 00 00 00 07 | timecnt | 7 |
| 036 | 00 00 00 06 | typecnt | 6 |
| 040 | 00 00 00 14 | charcnt | 20 |
I I I I I
| 044 | 80 00 00 00 | trans tinme[0] | -2147483648 |
| | | | (1901-12-13T20: 45: 522)

| 048 | bb 05 43 48 | trans tinme[1] | -1157283000 |
| | | | (1933-04-30T12: 30: 002)

| 052 | bb 21 71 58 | trans tine[2] | -1155436200 |
| | | | (1933-05-21T21: 30: 002)

| 056 | cb 89 3d ¢c8 | trans tinme[3] | -880198200 |
| | | | (1942-02-09T12: 30: 002)

| 060 | d2 23 f4 70 | trans tinme[4] | -769395600 |
| | | | (1945-08-14T23: 00: 002)

| 064 | d2 61 49 38 | trans tinme[5] | -765376200 |
| | | | (1945-09-30T11: 30: 002)

| 068 | d5 8d 73 48 | trans tine[6] | -712150200 |
| | | | (1947-06-08T12: 30: 002)

I I I I I
| 072 | o1 | trans type[ 0] | 1 |
| 073 | 02 | trans type[1] | 2 |
| 074 | 01 | trans type[2] | 1 |
| 075 | 03 | trans type[ 3] | 3 |
| 076 | 04 | trans type[4] | 4 |
| 077 | 01 | trans type[5] | 1 |
| 078 | 05 | trans type[ 6] | 5 |
I I I I I
| | | localtimetype[O] | |
| 079 | ff ff 6c 02 | utcoff | -37886 (-10:21:26) |
| 083 | 00 | isdst | 0 (no) |
| 084 | 00 | desi gi dx | O |
I I I I I
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085
089
090

091
095
096

097
101
102

103
107
108

109
113
114

115
119
123
127
131

135
136
137
138
139
140

141
142
143
144
145
146

147
151

d son, et al

ff ff
00
04

ff ff
01
08

ff ff
01
Oc

ff ff

10

ff ff
00
04

4c
48
48
48
48

4d
53
44
57
50

00
00
00
00
00
00

00
00

00

54
32

6¢C

7a

7a

7a

73

54
54
54
54
54

58

68

68

68

60

00

00
00

00

5a 69 66

TZi f

| ocal tinetype[ 1]
ut cof f

i sdst

desi gi dx

| ocal tinetype[ 2]
ut cof f

i sdst

desi gi dx

| ocal tinetype[ 3]
ut cof f

i sdst

desi gi dx

| ocal tinetype[4]
ut cof f

i sdst

desi gi dx

| ocal tinetypel[ 5]
ut cof f

i sdst

desi gi dx

desi gnati ons[ 0]
desi gnati ons[ 4]
desi gnati ons| 8]
desi gnations[ 12]
desi gnati ons[ 16]

UT/ | ocal [ 0]
UT/ | ocal [ 1]
UT/ | ocal [ 2]
UT/ | ocal [ 3]
UT/ | ocal [ 4]
UT/ | ocal [ 5]

st andar d/ wal | [ O]
st andard/ wal | [ 1]
st andard/ wal | [ 2]
st andard/ wal | [ 3]
st andar d/ wal | [ 4]
st andar d/ wal | [ 5]

magi ¢
version

St andards Track

February 2019

- 37800 (-10:30)
0 (no)
4

- 34200 (-09: 30)
1 (yes)
8

34200 (-09: 30)

1 (yes)
12

- 34200 (-09:30)
1 (yes)
16

- 36000 (-10:00)
0 (no)
4

" LM
" HST"
" HDT"
"W
" HPT"

(um
(local)
(local)
(local)
(um
(local)

(el NeoNeNeN

(st andar d)
(wal 1)
(wal 1)
(wal l)
(st andard)
(wal 1)

ol —NeoNoNoN

"TZif"
"2 (2)
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| 152 | 00 00 00 00 | | |
| | 00 00 00 00 | | |
| | 00 00 00 00 | | |
| | 00 00 00 | | |
| 167 | 00 00 00 06 | isutccent | 6 |
| 171 | 00 00 00 06 | isstdcnt | 6 |
| 175 | 00 00 00 00 | isleapcnt | O |
| 179 | 00 00 00 07 | timecnt | 7 |
| 183 | 00 00 00 06 | typecnt | 6 |
| 187 | 00 00 00 14 | charcnt | 20 |
I I I I I
| 191 | ff ff ff ff | trans time[0] | -2334101314 |
| | 74 e0 70 be | | (1896-01-13T22: 31: 262)

| 199 | ff ff ff ff | trans time[1] | -1157283000 |
| | bb 05 43 48 | | (1933-04-30T12: 30: 002)

| 207 | ff ff ff ff | trans tinme[2] | -1155436200 |
| | bb 21 71 58 | | (1933-05-21T21: 30: 002)

| 215 | ff ff ff ff | trans time[3] | -880198200 |
| | cb 89 3d c8 | | (1942-02-09T12: 30: 002)

| 223 | ff ff ff ff | trans tinme[4] | -769395600 |
| | d2 23 f4 70 | | (1945-08-14T23:00: 002) |
| 231 | ff ff ff ff | trans time[5] | -765376200 |
| | d2 61 49 38 | | (1945-09-30T11: 30: 002)

| 239 | ff ff ff ff | trans tinme[6] | -712150200 |
| | d5 8d 73 48 | | (1947-06-08T12: 30: 002)

I I I I I
| 247 | 01 | trans type[ 0] | 1 |
| 248 | 02 | trans type[1] | 2 |
| 249 | o1 | trans type[2] | 1 |
| 250 | 03 | trans type[ 3] | 3 |
| 251 | 04 | trans type[4] | 4 |
| 252 | 01 | trans type[5] | 1 |
| 253 | 05 | trans type[ 6] | 5 |
I I I I I
| | | localtinmetype[O] | |
| 254 | ff ff 6c 02 | utcoff | -37886 (-10:21:26) |
| 258 | 00 | isdst | 0 (no) |
| 259 | 00 | desi gi dx | O |
| | | | |
| | | localtimetype[l] | |
| 260 | ff ff 6¢c 58 | utcoff | -37800 (-10:30) |
| 264 | 00 | isdst | 0 (no) |
| 265 | 04 | desi gi dx | 4 |
I I I I I
| | | localtinmetype[2] | |
| 266 | ff ff 7a 68 | utcoff | -34200 (-09:30) |
| 270 | o1 | isdst | 1 (yes) |
| 271 | 08 | desi gi dx | 8 |
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272
276
277

278
282
283

284
288
289

290
294
298
302
306

310
311
312
313
314
315

316
317
318
319
320
321

d son, et al

ff ff
01
Oc

ff
01
10

ff

ff
00
04

ff

4c
48
48
48
48

4d

44
57
50

7a

7a

73

54

54
54
54

68

68

60

00

00
00
00

53 54 31

TZi f

| ocal tinetype[ 3]
ut cof f

i sdst

desi gi dx

| ocal tinetype[4]
ut cof f

i sdst

desi gi dx

| ocal tinetype[5]
ut cof f

i sdst

desi gi dx

desi gnati ons[ 0]
desi gnati ons[ 4]
desi gnati ons[ 8]
desi gnati ons[ 12]
desi gnati ons[ 16]

UT/ | ocal [ 0]
UT/ | ocal [ 1]
UT/ | ocal [ 2]
UT/ I ocal [ 3]
UT/ | ocal [ 4]
UT/ | ocal [ 5]

st andar d/ wal | [ O]
standard/ wal | [ 1]
st andar d/ wal | [ 2]
st andar d/ wal | [ 3]
st andar d/ wal | [ 4]
st andar d/ wal | [ 5]

NL
TZ string

St andards Track

February 2019

-34200 (-09:30)
1 (yes)
12

-34200 (-09: 30)

1 (yes)
16

- 36000 (-10:00)
0 (no)
4

" LM
" HST"
" HDT"
"W
" HPT"

(local)
(local)
(local)
(local)
(urm

(local)

el NoloNoNe]

(wal 1)
(wal 1)
(wal l)
(wal l)
(st andar d)
(wal l)

el NoloNoNe)]

,\n,
"HST10"
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To determine the local tinme in this time zone corresponding to
1933-05-04T12: 00: 00Z (UNI X time = -1156939200), the follow ng
procedure woul d be foll owed:

1. Find the latest tinme transition prior to the tinme of interest
(trans tinme[1]).

2. Reference the corresponding transition type (trans type[1l]) to
determne the local tinme type index (2).

3. Reference the corresponding local tine type (localtinetype[2]) to
determine the offset from UTC (-09:30), the daylight saving
indicator (1 = yes), and the index into the tine zone designation
strings (8).

4. Look up the corresponding tine zone designation string
(designations[8] = "HDT").

5. Add the UTC offset to the time of interest to yield a | oca
dayl i ght saving time of 1933-05-04T02: 30: 00- 09: 30 (HDT).

To determine the local time in this time zone corresponding to
2019-01-01T00: 00: 00Z (UNI X tinme = 1546300800), the follow ng
procedure woul d be foll owed:

1. Find the latest time transition prior to the time of interest
(there is no such transition).

2. Look up the TZ string in the footer ("HST10"), which indicates
that the time zone designation is "HST" year-round, and the
of fset to UTC is 10:00.

3. Subtract the UTC offset fromthe time of interest to yield a
standard |l ocal tine of 2018-12-31T14: 00: 00-10: 00 (HST).
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B.3. Truncated Version 3 File Representing Asial/Jerusal em

The following Tzif file has been truncated to start on
2038- 01-01T00: 00: 00Z.

020
024
028
032
036
040

044
048
049

068
072
076
080
084

088
096

097
101
102

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

| 064
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

| 103
I
I

107

d son, et al

Hexadeci mal

Cctets

00

00

49

01

ba
00
00
00
00

00
00

00
00

00
e8

00

53

69
00
00
00
00

00
00

00
00

00
17

1c

54

66
00
00
00
03
03
00

03
08

00
80

20

00

Record Nane / | Field Val ue |
Fi el d Nane | |

"TZif"
'3 (3)

magi ¢
version

i sutccnt
i sstdcnt
i sl eapcnt
tinmecnt
t ypecnt
charcnt

cNeoNoloNoNe]

"TZif"
'3 (3)

magi ¢
version

i sstdcnt
i sl eapcnt
ti mecnt
t ypecnt
charcnt

AR PRPORR

2145916800
(2038-01-01T00: 00: 002)

trans tine[ 0]

trans type[ 0] 0

I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
i sutccnt |
I
I
I
|
I
I
I
I
I
|
I
| ocal tinetype[0] |
I

I

I

|

I

I

I

ut cof f 7200 (+02:00)
i sdst 0 (no)

desi gi dx 0

desi gnati ons[ 0] "l ST

UT/ | ocal [ 0] 1 (uUmn
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108 st andar d/ wal | [ O] 1 (standard)
109

110

NL
TZ string

L) \nl
"1 ST- 21 DT,
MB. 4. 4/ 26, MLO. 5. 0"

49 53 54 2d
32 49 44 54
4d 33 2e
34 2e 34 2f
32 36 2c 4d
31 30 2e 35
2e 30

N
(9]
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