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| nformal st andard M Ni | sson
Docunent: 1d3v2.4.0-structure.txt 1st Novenber 2000

| D3 tag version 2.4.0 - Main Structure
Status of this docunent

This docunent is an informal standard and replaces the 1D3v2.3.0
standard [ID3v2]. A formal standard will use another revision nunber
even if the content is identical to docunent. The contents in this
docunent nmay change for clarifications but never for added or altered
functional lity.

Distribution of this docunent is unlimted.

Abstract

Thi s docunent describes the main structure of 1D3v2.4.0, which is a
revised version of the ID3v2 informal standard [|D3v2] version
2.3.0. The 1D3v2 offers a flexible way of storing audio neta
information within the audio file itself. The informati on may be
technical information, such as equalisation curves, as well as
title, performer, copyright etc.

| D3v2.4.0 is neant to be as close as possible to ID3v2.3.0 in order
to allow for inplenentations to be revised as easily as possible.

1. Tabl e of contents

Status of this docunent
Abstract
Tabl e of contents
Conventions in this docunent
St andard overvi ew
| D3v2 overvi ew
1. | D3v2 header
2. | D3v2 extended header
. 3. Paddi ng
4. | D3v2 footer
4. | D3v2 franes overvi ew

W=

W www

http://www.id3.org/id3v2.4.0-structure.txt (1 of 17)4/12/2006 10:58:55 PM



http://www.id3.org/id3v2.4.0-structure.txt

4. 1. Franme header fl ags

4.1.1. Frane status flags

4.1.2. Frane format fl ags

Tag | ocati on

Unsynchroni sati on

6. 1. The unsynchroni sati on schene
6. 2. Synchsafe integers
7. Copyri ght
8. Ref er ences
9. Aut hor' s Address

o O

Conventions in this docunent

Text within "" is a text string exactly as it appears in a tag.
Nunbers preceded with $ are hexadeci nal and nunbers preceded with %
are binary. $xx is used to indicate a byte with unknown content. %
is used to indicate a bit with unknown content. The nobst significant
bit (MSB) of a byte is called "bit 7' and the |east significant bit
(LSB) is called "bit 0.

A tag is the whole tag described in this docunent. A frame is a bl ock
of information in the tag. The tag consists of a header, franes and
optional padding. Afield is a piece of information; one value, a
string etc. A nuneric string is a string that consists of the
characters "0123456789" only.

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

| D3v2 overvi ew

| D3v2 is a general tagging format for audio, which nmakes it possible
to store neta data about the audio inside the audio file itself. The
| D3 tag described in this docunent is nainly targeted at files
encoded wwth MPEG 1/2 | ayer |, MPEG 1/2 layer |11, MPEG 1/2 |ayer 11
and MPEG 2.5, but may work with other types of encoded audio or as a
stand al one format for audi o neta data.

| D3v2 is designed to be as flexible and expandabl e as possible to

meet new neta information needs that m ght arise. To achi eve that
| D3v2 is constructed as a contai ner for several information bl ocks,
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call ed franmes, whose format need not be known to the software that
encounters them At the start of every frame is an uni que and
predefined identifier, a size descriptor that allows software to skip
unknown franes and a flags field. The flags describes encodi ng
details and if the franme should remain in the tag, should it be
unknown to the software, if the file is altered.

The bitorder in ID3v2 is nost significant bit first (MSB). The
byteorder in nmultibyte nunbers is nost significant byte first (e.g.
$12345678 woul d be encoded $12 34 56 78), al so known as big endi an
and network byte order.

Overal |l tag structure:

| Header (10 bytes) |

| Ext ended Header |
| (variable |length, OPTIONAL) |

o e e e e e e e e e e e e o +
| Franmes (variable length) |
e +
| Paddi ng |
| (variable I ength, OPTIONAL) |
o e e e e e e e e e e e oo +
| Footer (10 bytes, OPTIONAL) |
o e e e e e e e e e m e e o +

I n general, padding and footer are nutually exclusive. See details in
sections 3.3, 3.4 and 5.

3. 1. | D3v2 header

The first part of the ID3v2 tag is the 10 byte tag header, |aid out
as foll ows:

| D3v2/file identifier "1 D3"

| D3v2 version $04 00

| D3v2 fl ags %abcd0000
| D3v2 si ze 4 * UHXXXXXXX

The first three bytes of the tag are always "I1D3", to indicate that
this is an ID3v2 tag, directly followed by the two version bytes. The
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first byte of 1D3v2 version is its major version, while the second
byte is its revision nunber. In this case this is 1D3v2.4.0. Al

revi sions are backwards conpati ble while major versions are not. If
software with 1D3v2. 4.0 and bel ow support shoul d encounter version
five or higher it should sinply ignore the whole tag. Version or
revision will never be $FF.

The version is followed by the ID3v2 flags field, of which currently
four flags are used.
a - Unsynchroni sation
Bit 7 in the 'ID3v2 flags' indicates whether or not
unsynchroni sation is applied on all franes (see section 6.1 for
details); a set bit indicates usage.
b - Extended header
The second bit (bit 6) indicates whether or not the header is
foll owed by an extended header. The extended header is described in
section 3.2. A set bit indicates the presence of an extended
header .
c - Experinental indicator
The third bit (bit 5) is used as an 'experinental indicator'. This
flag SHALL al ways be set when the tag is in an experinental stage.
d - Footer present
Bit 4 indicates that a footer (section 3.4) is present at the very

end of the tag. A set bit indicates the presence of a footer.

All the other flags MJUST be cleared. If one of these undefined flags
are set, the tag mght not be readable for a parser that does not
know t he flags function.

The ID3v2 tag size is stored as a 32 bit synchsafe integer (section
6.2), making a total of 28 effective bits (representing up to 256MB).
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The 1D3v2 tag size is the sumof the byte |length of the extended
header, the padding and the franes after unsynchronisation. |If a
footer is present this equals to ('total size' - 20) bytes, otherw se
('"total size' - 10) bytes.

An | D3v2 tag can be detected with the follow ng pattern:

$49 44 33 yy yy XX 2z 2z 27z 22
Where yy is less than $FF, xx is the '"flags' byte and zz is |less than
$80.

3. 2. Extended header

The extended header contains information that can provide further
insight in the structure of the tag, but is not vital to the correct
parsing of the tag information; hence the extended header is

opti onal .

Ext ended header size 4 * UHXXXXXXX
Nurmber of flag bytes $01
Ext ended Fl ags $xx

Where the ' Extended header size' is the size of the whol e extended
header, stored as a 32 bit synchsafe integer. An extended header can
t hus never have a size of fewer than six bytes.

The extended flags field, with its size described by 'nunber of flag
bytes', is defined as:

%®bcd0000

Each flag that is set in the extended header has data attached, which
comes in the order in which the flags are encountered (i.e. the data
for flag 'b' cones before the data for flag 'c'). Unset flags cannot
have any attached data. Al unknown flags MJUST be unset and their
correspondi ng data renoved when a tag is nodified.

Every set flag's data starts with a length byte, which contains a
val ue between 0 and 128 ($00 - $7f), followed by data that has the
field length indicated by the length byte. If a flag has no attached
data, the value $00 is used as length byte.
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b - Tag is an update

If this flag is set, the present tag is an update of a tag found
earlier in the present file or stream If franes defined as uni que
are found in the present tag, they are to override any
correspondi ng ones found in the earlier tag. This flag has no
correspondi ng dat a.

Fl ag data | ength $00
c - CRC data present

If this flag is set, a CRC-32 [I1 SO 3309] data is included in the
extended header. The CRC is calculated on all the data between the
header and footer as indicated by the header's tag length field,

m nus the extended header. Note that this includes the padding (if
there is any), but excludes the footer. The CRC-32 is stored as an
35 bit synchsafe integer, |eaving the upper four bits always

zer oed.
Fl ag data | ength $05
Total frane CRC 5 * OHXXXXXXX

d - Tag restrictions

For sonme applications it mght be desired to restrict a tag in nore
ways than inposed by the | D3v2 specification. Note that the
presence of these restrictions does not affect howthe tag is
decoded, nerely howit was restricted before encoding. If this flag
Is set the tag is restricted as foll ows:

Fl ag data | ength $01
Restrictions Ypopqrrstt

p - Tag size restrictions

00 No nore than 128 franmes and 1 MB total tag size.
01 No nore than 64 franes and 128 KB total tag size.
10 No nore than 32 franes and 40 KB total tag size.
11 No nore than 32 franes and 4 KB total tag size.

g - Text encoding restrictions

0 No restrictions
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1 Strings are only encoded with | SO 8859-1 [ SO 8859-1] or
UTF-8 [ UTF-8].

r - Text fields size restrictions

00 No restrictions

01 No string is |onger than 1024 characters.
10 No string is longer than 128 characters.
11 No string is longer than 30 characters.

Note that nothing is said about how many bytes is used to
represent those characters, since it is encoding dependent. If a
text frame consists of nore than one string, the sumof the
strungs is restricted as stated.

s - I mage encoding restrictions

0 No restrictions
1 | mmges are encoded only with PNG [ PNG or JPEG [JFI F].

t - Image size restrictions

00 No restrictions
01 Al inmages are 256x256 pixels or smaller.

10 All imges are 64x64 pixels or smaller.

11 Al imges are exactly 64x64 pixels, unless required
ot her wi se.

Paddi ng

It is OPTIONAL to include padding after the final franme (at the end
of the ID3 tag), nmaking the size of all the frames together smaller
than the size given in the tag header. A possible purpose of this
padding is to allow for adding a few additional franmes or enl arge
existing franes within the tag without having to rewite the entire
file. The val ue of the paddi ng bytes nust be $00. A tag MJST NOT have
any paddi ng between the franmes or between the tag header and the
franmes. Furthernore it MJST NOT have any paddi ng when a tag footer is
added to the tag.

| D3v2 f oot er
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To speed up the process of locating an | D3v2 tag when searching from
the end of a file, a footer can be added to the tag. It is REQU RED

to add a footer to an appended tag, i.e. a tag |located after all
audi o data. The footer is a copy of the header, but wth a different
identifier.

| D3v2 identifier "3D "

| D3v2 version $04 00

| D3v2 fl ags %abcd0000

| D3v2 size 4 * UHXXXXXXX

| D3v2 frame overvi ew

Al 1D3v2 franes consists of one frame header foll owed by one or nore
fields containing the actual information. The header is always 10
bytes and laid out as foll ows:

Frame 1D $xx xx xx xx (four characters)
Si ze 4 * YHXXXXXXX
FI ags $xX XX

The frane IDis made out of the characters capital A-Z and 0-09.

| dentifiers beginning with "X", "Y' and "Z" are for experinental
franes and free for everyone to use, without the need to set the
experinmental bit in the tag header. Bear in mnd that soneone el se

m ght have used the sane identifier as you. Al other identifiers are
ei ther used or reserved for future use.

The frane IDis followed by a size descriptor containing the size of
the data in the final franme, after encryption, conpression and
unsynchroni sation. The size is excluding the frane header ('total
frame size' - 10 bytes) and stored as a 32 bit synchsafe integer.

In the frame header the size descriptor is followed by two flag
bytes. These flags are described in section 4.1.

There is no fixed order of the franes' appearance in the tag,

al though it is desired that the frames are arranged in order of
signi ficance concerning the recognition of the file. An exanple of
such order: UFID, TIT2, MCDI, TRCK ...

A tag MUST contain at |east one frane. A franme nust be at least 1
byte bi g, excluding the header.
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If nothing else is said, strings, including nuneric strings and URLs
[URL], are represented as | SO 8859-1 [I SO 8859-1] characters in the
range $20 - $FF. Such strings are represented in franme descriptions
as <text string> or <full text string>if newlines are allowed. I|f
nothing else is said newine character is forbidden. In | SO 8859-1 a
new ine is represented, when allowed, wth $0A only.

Frames that allow different types of text encoding contains a text
encodi ng description byte. Possible encodi ngs:

$00 | SO-8859-1 [I SO 8859-1]. Term nated wi th $00.

$01 UTF- 16 [ UTF-16] encoded Unicode [ UNICODE] with BOM Al l
strings in the sane frane SHALL have the sane byteorder.
Termnated with $00 00.

$02 UTF- 16BE [ UTF- 16] encoded Uni code [ UNI CODE] wi t hout BOM
Termnated with $00 00.

$03 UTF-8 [ UTF-8] encoded Unicode [UNI CODE]. Term nated wi th $00.

Strings dependent on encoding are represented in franme descriptions
as <text string according to encoding> or <full text string
according to encoding> if newines are allowed. Any enpty strings of
type $01 which are NULL-term nated nay have the Unicode BOM fol | owed
by a Unicode NULL ($FF FE 00 00 or $FE FF 00 00).

The tinestanp fields are based on a subset of |SO 8601. When being as
preci se as possible the format of a tinme string is
yyyy- Mt ddTHH. mm ss (year, "-", nonth, "-", day, "T", hour (out of
24), ":", mnutes, ":", seconds), but the precision may be reduced by
renoving as many tinme indicators as wanted. Hence valid tinestanps
are

yyyy, yyyy-mMM yyyy-MmMdd, yyyy- MM ddTHH, yyyy- MA ddTHH nm and
yyyy- Mt ddTHH: mm ss. All tinme stanps are UTC. For durations, use

the slash character as described in 8601, and for multiple non-
contiguous dates, use nultiple strings, if allowed by the frane
definition.

The three byte | anguage field, present in several franmes, is used to
descri be the | anguage of the franme's content, according to | SO 639-2
[1 SO 639-2]. The | anguage should be represented in |ower case. |If the
| anguage i s not known the string "XXX" should be used.

Al URLs [URL] MAY be relative, e.g. "picture.png", "../doc.txt".
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If a frame is longer than it should be, e.g. having nore fields than
specified in this docunent, that indicates that additions to the
frame have been nmade in a later version of the |ID3v2 standard. This
is reflected by the revision nunber in the header of the tag.

4. 1. Frame header fl ags

In the frame header the size descriptor is followed by two flag
bytes. Al unused flags MJST be cleared. The first byte is for
'status nessages' and the second byte is a format description. If an
unknown flag is set in the first byte the frame MJUST NOT be changed
wi thout that bit cleared. If an unknown flag is set in the second
byte the frane is likely to not be readable. Sone flags in the second
byte indicates that extra information is added to the header. These
fields of extra information is ordered as the flags that indicates
them The flags field is defined as follows (I and o | eft out because
ther resenbl ence to one and zero):

%0abc0000 %©h00kmMmp

Sonme frame fornmat flags indicate that additional information fields
are added to the frane. This information is added after the frame
header and before the frane data in the sane order as the flags that

i ndicates them 1.e. the four bytes of deconpressed size will precede
the encryption nethod byte. These additions affects the 'frane size'
field, but are not subject to encryption or conpression.

The default status flags setting for a frane is, unless stated

otherwi se, 'preserved if tag is altered" and 'preserved if file is
altered' , i.e. %90000000.

4.1.1. Frane status fl ags
a - Tag alter preservation
This flag tells the tag parser what to do with this frane if it is
unknown and the tag is altered in any way. This applies to all
ki nds of alterations, including addi ng nore paddi ng and reordering

t he franes.

0 Frame shoul d be preserved.
1 Frame shoul d be di scarded.
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b - File alter preservation

This flag tells the tag parser what to do with this frame if it is
unknown and the file, excluding the tag, is altered. This does not
apply when the audio is conpletely replaced with other audi o data.

0 Frame shoul d be preserved.
1 Frame shoul d be di scarded.

c - Read only

This flag, if set, tells the software that the contents of this
frane are intended to be read only. Changing the contents m ght
break sonething, e.g. a signature. If the contents are changed,

wi t hout knowl edge of why the franme was fl agged read only and

wi t hout taking the proper neans to conpensate, e.g. recalculating
the signature, the bit MJST be cl eared.

4.1.2. Frane format fl ags

h - Gouping identity
This flag indicates whether or not this franme belongs in a group
with other frames. If set, a group identifier byte is added to the
frame. Every franme with the sane group identifier belongs to the
same group
0 Franme does not contain group infornmation
1 Frame contains group information

k - Conpression

This flag indicates whether or not the franme is conpressed.
A 'Data Length Indicator' byte MJST be included in the frane.

0 Frame is not conpressed.

1 Franme is conpressed using zlib [zlib] deflate nethod.
If set, this requires the 'Data Length Indicator’' bit
to be set as well.

http://www.id3.org/id3v2.4.0-structure.txt (11 of 17)4/12/2006 10:58:55 PM



5.

http://www.id3.org/id3v2.4.0-structure.txt

m - Encryption

This flag indicates whether or not the frane is encrypted. |If set,
one byte indicating with which nethod it was encrypted wll be
added to the frame. See description of the ENCR frame for nore

i nformati on about encryption nmethod registration. Encryption
shoul d be done after conpression. Wiether or not setting this flag
requires the presence of a 'Data Length Indicator' depends on the
speci fic al gorithm used.

0 Frame is not encrypted.
1 Franme i s encrypted.

n - Unsynchroni sation

This flag indicates whether or not unsynchroni sation was applied
to this frane. See section 6 for details on unsynchronisation.

If this flag is set all data fromthe end of this header to the
end of this frame has been unsynchroni sed. Although desirable, the
presence of a 'Data Length Indicator' is not made mandatory by
unsynchr oni sati on.

0 Franme has not been unsynchroni sed.
1 Frame has been unsyrchroni sed.

p - Data | ength indicator

This flag indicates that a data | ength indicator has been added to
the frame. The data length indicator is the value one would wite
as the '"Franme length' if all of the frame format flags were
zeroed, represented as a 32 bit synchsafe integer.

0 There is no Data Length Indicator.
1 A data |l ength Indicator has been added to the frane.
Tag | ocati on
The default | ocation of an ID3v2 tag is prepended to the audio so
that players can benefit fromthe information when the data is

streaned. It is however possible to append the tag, or nmake a
pr epend/ append conbi nati on. Wen deci di ng upon where an unenbedded
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at

6.

tag should be | ocated, the follow ng order of preference SHOULD be
consi der ed.

1. Prepend the tag.
2. Prepend a tag with all vital information and add a second tag

the end of the file, before tags from other taggi ng systens. The
first tag is required to have a SEEK frane.

3. Add a tag at the end of the file, before tags from ot her tagging
systens.

In case 2 and 3 the tag can sinply be appended if no other known tags
are present. The suggested nethod to find ID3v2 tags are:

1. Look for a prepended tag using the pattern found in section 3. 1.

2. If a SEEK frame was found, use its values to guide further
sear chi ng.

3. Look for a tag footer, scanning fromthe back of the file.

For every new tag that is found, the old tag should be discarded
unl ess the update flag in the extended header (section 3.2) is set.

Unsynchr oni sati on

The only purpose of unsynchronisation is to nmake the 1D3v2 tag as
conpati ble as possible with existing software and hardware. There is
no use in '"unsynchronising' tags if the file is only to be processed
only by 1 D3v2 aware software and hardware. Unsynchronisation is only
useful with tags in MPEG 1/2 layer |, Il and Il1l, MPEG 2.5 and AAC
files.

The unsynchroni sati on schene

Whenever a fal se synchronisation is found wthin the tag, one zeroed
byte is inserted after the first fal se synchroni sation byte. The
format of synchronisations that should be altered by 1 D3 encoders is
as follows:
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041111111 111xXXXXX
and shoul d be replaced wth:
9241111111 00000000 111xxxxx

This has the side effect that all $FF 00 conbi nati ons have to be
altered, so they will not be affected by the decodi ng process.
Therefore all the $FF 00 conbi nati ons have to be replaced with the
$FF 00 00 conbination during the unsynchroni sation.

To i ndi cate usage of the unsynchronisation, the unsynchroni sation
flag in the frame header should be set. This bit MJST be set if the
frane was altered by the unsynchroni sation and SHOULD NOT be set if
unaltered. If all frames in the tag are unsynchroni sed the
unsynchroni sation flag in the tag header SHOULD be set. It MJST NOT
be set if the tag has a frame which is not unsynchroni sed.

Assune the first byte of the audio to be $FF. The special case when
the last byte of the last frane is $FF and no padding nor footer is
used will then introduce a false synchronisation. This can be sol ved
by addi ng a footer, adding paddi ng or unsynchronising the frane and
add $00 to the end of the frame data, thus adding nore byte to the
frame size than a normal unsynchroni sati on woul d. Al t hough not
preferred, it is allowed to apply the last nethod on all franes
ending with $FF.

It is preferred that the tag is either conpletely unsynchronised or
not unsynchronised at all. A conpletely unsynchroni sed tag has no

fal se synchonisations in it, as defined above, and does not end wth
$FF. A conpl etely non-unsynchroni sed tag contains no unsynchroni sed
franmes, and thus the unsynchronisation flag in the header is cleared.

Do bear in mnd, that if conpression or encryption is used, the
unsynchroni sati on scheme MJUST be applied afterwards. \Wien decodi ng an
unsynchroni sed frame, the unsynchroni sation scheme MJST be reversed
first, encryption and deconpression afterwards.

Synchsafe integers
In sone parts of the tag it is inconvenient to use the

unsychroni sati on schene because the size of unsynchronised data is
not known in advance, which is particularly problematic with size

http://www.id3.org/id3v2.4.0-structure.txt (14 of 17)4/12/2006 10:58:55 PM



8.

http://www.id3.org/id3v2.4.0-structure.txt

descriptors. The solution in ID3v2 is to use synchsafe integers, in
whi ch there can never be any fal se synchs. Synchsafe integers are
integers that keep its highest bit (bit 7) zeroed, nmking seven bits
out of eight available. Thus a 32 bit synchsafe integer can store 28
bits of information.

Exanpl e:

255 (9%11111111) encoded as a 16 bit synchsafe integer is 383
(9960000001 01111111).

Copyri ght
Copyright (C Martin N lsson 2000. Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
ot hers, and derivative works that comment on or otherw se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, wthout restriction of any

ki nd, provided that a reference to this docunent is included on all
such copies and derivative works. However, this docunent itself nay
not be nodified in any way and rei ssued as the original docunent.

The |imted perm ssions granted above are perpetual and will not be
revoked.

Thi s docunent and the information contained herein is provided on an
"AS | S' basis and THE AUTHORS DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR
| MPLI ED, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF

THE | NFORVATI ON HEREI'N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPGCSE.
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'Codes for the representati on of names of |anguages, Part 2: Al pha-3
code.' Technical commttee / subcommttee: TC 37 / SC 2
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"I nformati on Processing Systens--Data Conmuni cati on Hi gh-Level Data
Link Control Procedure--Frane Structure', IS 3309, Cctober 1984, 3rd
Edi tion.

[1SO8859-1] ISOIEC DS 8859-1.
"8-bit single-byte coded graphic character sets, Part 1. Latin
al phabet No. 1.' Technical commttee / subcommttee: JTC 1/ SC 2

[JFIF] "JPEG File Interchange Format, version 1.02'
<url:http://ww.w3.org/ Gaphics/JPEGFjfif.txt>

[ KEYWORDS] S. Bradner, 'Key words for use in RFCs to Indicate
Requi renment Levels', RFC 2119, March 1997.

<url:ftp://ftp.isi.edu/in-notes/rfc2119.txt>

[ MPEG |1SO I EC 11172-3:1993.
' Codi ng of noving pictures and associ ated audio for digital storage
nedia at up to about 1,5 Moit/s, Part 3: Audio.'
Technical commttee / subcommttee: JTC 1 / SC 29
and
| SO | EC 13818- 3: 1995
" Generic coding of noving pictures and associ ated audi o i nformati on,
Part 3: Audio.'
Technical commttee / subcommttee: JTC 1 / SC 29
and
|SO'IEC DIS 13818-3
"Generic coding of nmoving pictures and associ ated audi o i nformati on,
Part 3: Audio (Revision of |ISO|EC 13818-3:1995)"

[ PNG ' Portable Network Graphics, version 1.0
<url:http://ww.w3. org/ TR REC-png-nul ti.htm >

[ UNI CODE] The Uni code Consortium
"The Uni code Standard Version 3.0', |SBN 0-201-61633-5.

<url:http://ww. uni code. or g/ uni code/ st andar d/ ver si ons/ Uni code3. 0. ht n»

[URL] T. Berners-Lee, L. Masinter & M MCahill, 'Uniform Resource
Locators (URL)', RFC 1738, Decenber 1994.
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<url:ftp://ftp.isi.edu/in-notes/rfcl738.txt>

[ UTF-8] F. Yergeau, 'UTF-8, a transformation format of | SO 10646',
RFC 2279, January 1998.

<url:ftp://ftp.isi.edu/in-notes/rfc2279.txt>

[ UTF-16] F. Yergeau, 'UTF-16, an encodi ng of |1SO 10646', RFC 2781,
February 2000.

<url:ftp://ftp.isi.edu/in-notes/rfc2781.txt>
[ZLI B] P. Deutsch, Aladdin Enterprises & J-L. Gailly, "ZLIB
Conpressed Data Format Specification version 3.3, RFC 1950,
May 1996.

<url:ftp://ftp.isi.edu/in-notes/rfcl950.txt>
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