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Appendix E: RealMedia File Format (RMFF) Reference

The Helix architecture supports RealMedia File Fatr(RMFF), which
enables Helix to deliver high- quality multimediantent over a variety of
network bandwidths. Third-party developers can eshtheir media
formats into RMFF, enabling Helix Universal Sertedeliver the files to
RealPlayer or other applications built with the ik&lient and Server
Software Development Kit. Third-party developers taereby use Helix
to transport content over the Internet to their @pplications.

RealMedia File Format is a standard tagged filenfdrthat uses four-
character codes to identify file elements. Thestesare 32-bit,
represented by a sequence of one to four ASCllaalpimeric characters,
padded on the right with space characters. Thetgpgéafor fou-character
codes is FOURCC. Use tlh& FOURCC macro to convert four characters
into a four-character code.

The basic building block of a RealMedia File ishank , which is a logical
unit of data, such as a stream header or a patketa Each chunk
contains the following fields:

e Four-character code specifying the chunk identifier
o 32-bit value specifying the size of the data memibéine chunk
 Blob of opaque chunk data

Depending on its type, a top-level chunk can corngabobjects. This
document describes the tagged chunks containetMifFRas well as the
format of the data stored in each type of taggeshkh

Tagged File Formats
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RealMedia File Format organizes tagged chunksartieader section, a
data section, and an index section. The organizatithese tagged chunks
Is shown in the following figure.
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Because RMFF is a tagged file format, the ordeéhefchunks is not
explicit, except that the RealMedia File Header ntngsthe first chunk in
the file. However, most applications write the slanmd headers into the
file's header section. The following chunks aradglby found in the head



section of RMFF:
o RealMedia File Header (this must be the first chahthe file)
o Properties Header
o Media Properties Header
o Content Description Header

After the RealMedia File Header object, the othemders may appear in
any order. All headers are required except thedmtiader. The following
sections describe the individual header objects.

RealMedia File Header

Each RealMedia file begins with the RealMedia Hiader, which
identifies the file as RMFF. There is only one Réadlia File Header in a
RealMedia file. Because the contents of the ReaidEde Header may
change with different versions of RMFF, the healarcture supports an
object version field for determining what additibfialds exists. The
following pseudo-structure describes the RealM&dmHeader:

Real Medi a_Fi | e_Header

{
Ul NT32 obj ect i d;
Ul NT32 si ze;
Ul NT16 obj ect _versi on

if ((object _version == 0) || (object_version == 1))

Ul NT32 file_version;
Ul NT32 num headers;

}
}

The RealMedia File Header contains the followiredds:

object_id
The unique object ID for a RealMedia Filer{F ). All RealMedia
files begin with this identifier. The size of thisember is 32 bits.

size
The size of the RealMedia header section in byites.size of this
member is 32 bits.

object_version

The version of the RealMedia File Header objecififds createc



according to this specification have @j ect _ver si on number of O
(zero) or 1. The size of this member is 16 bits.

file_version

The version of the RealMedia file. The Helix Cliemd Server SDK
only covers files with a file version of eitherf2(o) or 1. This
member is present on &al Medi a_Fi | e_Header objects with an
obj ect _versi on of O (zero) or 1. The size of this member is 38.bi

num_headers

The number of headers in the header section thatvfthe RealMedi
File Header. This member is present orRalll Medi a_Fi | e_Header
objects with arobj ect _ver si on of O (zero) or 1. The size of this
member is 32 bits.

Properties Header

The Properties Header describes the general menjiepies of the
RealMedia File. Components of the RealMedia systsenthis object to
configure themselves for handling the data in tealRedia file or stream.
There is only one Properties Header in a RealM#diaTl he following
pseud:-structure describes the Properties header:

Properties
{
Ul NT32 obj ect _i d;
Ul NT32 si ze;
Ul NT16 obj ect _versi on
if (object_version == 0)
{
Ul NT32 max_bit _rate;
Ul NT32 avg_bit _rate;
Ul NT32 max_packet _si ze;
Ul NT32 avg_packet _si ze;
Ul NT32 num packet s;
Ul NT32 duration
Ul NT32 preroll
Ul NT32 i ndex_of fset;
Ul NT32 dat a_of fset;
U NT16 num streans;
Ul NT16 fl ags;

}
}

The Properties Header contains the following fields

object_id
The unique object ID for a Properties Header ('PRAMRe size of thi
member is 32 bits.

size



The 32-bit size of the Properties Header in bylde. size of this
member is 32 bits.

object_version

The version of the RealMedia File Header objeckfilds created
according to this specification have@j ect _ver si on number of O
(zero). The size of this member is 16 bits.

max_bit_rate
The maximum bit rate required to deliver this bker a network. Thi
member is present on all Properties objects witblgect _ver si on

of 0 (zero). The size of this member is 32 bits.

avg_bit_rate
The average bit rate required to deliver thisdNer a network. This
member is present on all Properties objects witbbgrct _ver si on
of 0 (zero). The size of this member is 32 bits.

max_packet_size

The largest packet size (in bytes) in the media.d&tis member is
present on all Properties objects withaahect ver si on of O (zero).
The size of this member is 32 bits.

avg_packet_size

The average packet size (in bytes) in the media ddtis member is
present on all Properties objects withohhect versi on of O (zero).
The size of this member is 32 bits.

num_packets

The number of packets in the media data. This memsh@esent on
all Properties objects with amj ect _ver si on of O (zero). The size
of this member is 32 bits.

duration

The duration of the file in milliseconds. This mesnis present on all
Properties objects with arbj ect _ver si on of 0 (zero). The size of
this member is 32 bits.

preroll

The number of milliseconds to prebuffer beforetstgrplayback. Thi
member is present on all Properties objects witbbqrct _ver si on
of 0 (zero). The size of this member is 32 bits.

index_offset

The offset in bytes from the start of the file be tstart of the index
header object. This value can be 0 (zero), whidicates that no inde



chunks are present in this file. This member is@né on all Propertie

objects with arobj ect _ver si on of O (zero). The size of this member
Is 32 hits.

data_offset

The offset in bytes from the start of the file be tstart of the Data
Section. This member is present on all Propertigsots with an
obj ect _versi on of O (zero). The size of this member is 32 bits.

E Note: There can be a number of Data_Chunk_Headers in a
RealMedia file. Thelat a_of f set value specifies the offset in
bytes to the first Data_Chunk_Header. The offsethé other
Data Chunk Headers can be derived from the
next dat a_header field in a Data_Chunk_ Header.

num_streams
The total number of media properties headers imtam headers
section. This member is present on all Propertogsobs with an
obj ect _versi on of O (zero). The size of this member is 16 bits.

flags
Bit mask containing information about this file.dfollowing bits
carry information—all of the rest should be zero:

|Bit||FIag ”Description |
0 |[Save Enabledf 1, clients are allowed to save this file to digk
1 |Perfect_Play|/If 1, clients are instructed to use extra bufferjng
2 |[LIve If 1, these streams are from a live broadcast

The size of this member is 16 bits.

Media Properties Header

The Media Properties Header describes the speaditia properties of
each stream in a RealMedia file. Components oRib@Media system use
this object to configure themselves for handling tfedia data in each
stream. There is one Media Properties Header fdr pgedia stream in a

RealMedia file. The following pseudo-structure ddszs the Media
Properties header:

Medi a_Properties

{
Ul NT32 obj ect i d;



Ul NT32 si ze;

Ul NT16 obj ect _versi on;
if (object_version == 0)
Ul NT16 st ream nunber;
Ul NT32 max_bit _rate;
Ul NT32 avg _bit _rate;
Ul NT32 max_packet _si ze;
Ul NT32 avg_packet _si ze;
Ul NT32 start _tinme;
Ul NT32 preroll;
Ul NT32 durati on;
Ul NT8 stream nane_si ze;
Ul NT8[ st ream nane_si ze] stream nane;
Ul NT8 m ne_type_size;
U NT8[ m ne_t ype_si ze] m ne_type;
Ul NT32 type_specific_len;
U NT8[type_specific_len] type_specific_data;

}
}

The Media Properties Header contains the follomirambers:

object _id
The unique object ID for a Media Properties HeqtddiDPR"). The
size of this member is 32 bits.

The size of the Media Properties Header in bytls. Size of this
member is 32 bits.

object_version

The version of the Media Properties Header objdut. size of this
member is 16 bits.

stream_number

Thestream nunber (synchronization source identifier) is a unique
value that identifies a physical stream. Every gateket that belongs
to a physical stream contains the seBTREAM NUMBER . The

STREAM NUMBER enables a receiver of multiple physical streams to
distinguish which packets belong to each physitabs. This
member is present on all MediaProperties objedis an

obj ect _versi on of O (zero). The size of this member is 32 bits.

max_bit_rate

The maximum bit rate required to deliver this stme@ver a network.
This member is present on all MediaProperties a¢bj@th an
obj ect _versi on of O (zero). The size of this member is 32 bits.

avg_bit_rate

The average bit rate required to deliver this streaer a network



This member is present on all MediaProperties a¢bj@th an
obj ect _versi on of O (zero). The size of this member is 32 bits.

max_packet_size

The largest packet size (in bytes) in the streameadia data. This
member is present on all MediaProperties objedis an
obj ect _versi on of O (zero). The size of this member is 32 bits.

avg_packet_size

The average packet size (in bytes) in the streameasfia data. This
member is present on all MediaProperties objedis an
obj ect _versi on of O (zero). The size of this member is 32 bits.

start_time

The time offset in milliseconds to add to the tist@mp of each pack

in a physical stream. This member is present oNladiaProperties
objects with arobj ect _ver si on of O (zero). The size of this member
Is 32 hits.

preroll

The time offset in milliseconds to subtract frorna thme stamp of eac
packet in a physical stream. This member is preseal
MediaProperties objects with abj ect _ver si on of O (zero). The
size of this member is 32 bits.

duration

The duration of the stream in milliseconds. Thiswher is present on
all MediaProperties objects with ahj ect _ver si on of O (zero). The
size of this member is 32 bhits.

stream_name_size

The length of the followingt r eam name member in bytes. This
member is present on all MediaProperties objedis an
obj ect _versi on of O (zero). The size of this member is 8 bits.

stream_name

A nonunique alias or name for the stream. This neenspresent on
all MediaProperties objects with ahj ect _ver si on of O (zero). Thi
size of this member is variable.

mime_type_size
The length of the followingi me_t ype field in bytes. This member is
present on all MediaProperties objects witloajnect _ver si on of 0
(zero). This size of this member is 8 bits.

mime_type



A nonunique MIME style type/subtype string for datsociated with
the stream. This member is present on all Media#ttigs objects wit
anobj ect _versi on of O (zero). This size of this member is variable.

type_specific_len
The length of the followingype_speci fi c_dat a in bytes. The
t ype_speci fi c_dat a is typically used by the data type renderer to
Initialize itself in order to process the physisakeam. This member is
present on all MediaProperties objects witlbaject _ver si on of 0
(zero). The size of this member is 32 bits.

type_specific_data
Thet ype_speci fi c_dat a is typically used by the data type renderer
to initialize itself in order to process the phydistream. This member
Is present on all MediaProperties objects witlvlsjrect _ver si on of
O (zero). The size of this member is variable.

Logical Stream Organization

A RealMedia file can contain a higher-level grogpof physical streams.
This grouping is called a logical stream. Logidaéams contain the
following information:

o Identifies which physical streams are grouped togjeinto a logical
stream.

o Contains name value properties that can be useithétify properties
of the logical stream. (such as language, packeiping, and so on.)

A logical stream is represented with a Media PrivgeiHeader. The mime
type of the physical stream is preceeded withgl' cal - ". For example,
the mime type for an ASM-compatible RealAudio stndaaudi o/ x- pn-
mul tirate-real audi o . A logical stream consisting of a set of
RealAudio physical streams would therefore haventime type

| ogi cal - audi o/ x-pn-nul tirate-real audi o . An example of a logic
stream is shown in the following figure.

Logical Stream Organization
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In this example there is one logical stream, omebd rate audio stream
and one high bit rate audio stream. This results RealMedia file with
three Media Property Headers and three data secfidre

t ype_speci fi c_dat a field of the logical stream's Media Property Hee
contains a.ogi cal St r eamstructure. This structure contains all of the
information required to interpret the logical streand its collection of
physical streams. The structure refers to the lbwake and high bit rat
audio streams. Theogi cal St r eamstructure also contains the

dat a_of f set s to the start of the data section for each playsiceam.

The logical stream number assigned to the logitadm is determined
from thest r eam nunber field in the Media Properties Header.

There is also one special logical stream of MIMBetyl ogi cal -
fileinfo" containing information about the entire file.efk should only
be one media header with this type. Behavior ofgis and editing tools is
undefined if you have more than one.

The ASM rules contained in thegi cal -fi | ei nf o stream are used to
define precisely how bandwidth will be divided bebtm the streams in the
file. Thel ogi cal -fi | ei nf o may also contain a name-value pair that
specifies which stream combinations should be setwv®lder players.

LogicalStream Structure

The following sample shows thegi cal St r eamstructure:



Logi cal Stream

ULONG32 si ze;

Ul NT16 obj ect _versi on;

if (object_version == 0)

{
Ul NT16 num physi cal _streans;
Ul NT16 physi cal _stream nunber s[ num physi cal _streans];
ULONG32 dat a_of f set s[ num physi cal _streans];
Ul NT16 num rul es;
Ul NT16 rul e_to_physical _stream nunber_nmap[ num rul es];
Ul NT16 num properties;

NaneVal ueProperty properties[ num properties];

}
H

TheLogi cal St reamstructure contains the following fields:

size
The size of théogi cal St r eamstructure in bytes. The size of this
structure member is 32 bits.

object_version

The version of the LogicalStream structure. The sizthis structure
member is 16 bits.

num_physical_streams

The number of physical streams that make up tigiedd stream. The
physical stream numbers are stored in a list imatebi following this
field. These physical stream numbers refer tostheeam nunber

field found in the Media Properties Object for eatlysical stream
belonging to this logical stream. The size of #trsicture member is
16 bits

physical_stream_numbers]]

The list of physical stream numbers that comphselbgical stream.
The size of this structure member is variable.

data_offsets]]

The list of data offsets indicating the start o thata section for each
physical stream. The size of this structure mensbeariable.

num_rules

The number of ASM rules for the logical stream. iEphysical strear
in the logical stream has at least one ASM rule@aged with it or it
will never get played. The mapping of ASM rule nwergto physical
stream numbers is stored in a list immediatelofeihg this member.
These physical stream numbers refer tosthreeam nunber field
found in the Media Properties Object for each ptalsstrean



belonging to this logical stream. The size of #trsicture member is
16 bits.

rule_to_physical_stream_map(]

The list of physical stream numbers that map theale. Each entry
in the map corresponds to a 0-based rule numbervdlue in each
entry is set to the physical stream number forthe For example:

rule to _physical _streamnmap[0] =5

This example means physical stream 5 corresponasad®. All of the
ASM rules referenced by this array are stored @nfilst name-value
pair of this logical stream which must be calledSMRuleBook" and
be of type "string". Each rule is separated bymiselon.

The size of this structure member is variable.

num_properties

The number oNaneVal uePr operty structures contained in this
structure. These name/value structures can betasdentify
properties of this logical stream (for example glaage). The size of
this structure member is 16 bits.

properties(]
The list ofNaneVal uePr operty structures (seeameValueProperty
Structurebelow for more details). As mentionied aboves itequired
that the first name-value pair be a string namegM&RuleBook" and
contain the ASM rules for this logical stream. Hee of this structur
member is variable.

NameValueProperty Structure

The following sample shows tiNaneVal uePr operty structure:

NaneVal ueProperty

ULONG32 si ze;
Ul NT16 obj ect _versi on;
if (object_version == 0)
{
Ul NT8 nane_| engt h;
Ul NT8 nane[ nand_| engt h] ;
I NT32 type;
Ul NT16 val ue_| engt h;
Ul NT8 val ue_dat a[ val ue_I| engt h] ;

}
}

TheNanmeVal uePr operty structure contains the following fields:



size
The size of thélanmeVal uePr oper t y structure in bytes. The size of
this structure member is 32 bits.

object_version

The version of th&aneVal uePr operty structure. The size of this
structure member is 16 bits.

name_length
The length of the name data. The size of this gtraanember is 8
bits.

namel]

The name string data. The size of this structurenb® is 8 bits.

type
The type of the value data. This member can takenenof three
values (any other value is undefined), as showherfollowing table:

|type||Description ”value_lengthl

0 |32-bit unsigned integer propejt/

1 |(buffer variable
2 |string variable

The size of this structure member is 32 hits.

value_length
The length of the value data. The size of thiscétme member is 16
bits.

value_data(]

The value data. The size of this structure mend8rhits.

Content Description Header

The Content Description Header contains the @tlghor, copyright, and
comments information for the RealMedia file. Alktelata is in ASCI|
format. The following pseudo-structure describes@ontent Description
Header:

Cont ent _Descri ption
{

Ul NT32 obj ect i d;
Ul NT32 si ze;

Ul NT16 obj ect _versi on

, if (object_version == 0)



Ul NT16 title len;

U NT8[title len] title;

Ul NT16 aut hor _| en;

Ul NT8[ aut hor _| en] aut hor;

Ul NT16 copyright _Ien;

Ul NT8[ copyright | en] copyright;
Ul NT16 conment _| en;

U NT8[ conment | en] comment;

}
}

The Content Description Header contains the folhgfields:

object_id
The unique object ID for the Content DescriptioraHier ("CONT").
The size of this member is 32 bits.

The size of the Content Description Header in bylég size of this
member is 32 bits.

object_version

The version of the Content Description Header dbjBute size of this
member is 16 bits.

title_len

The length of the title data in bytes. Note that fitle data is not null-
terminated. This member is present on all Contesgidiption Header
objects with arobj ect _ver si on of O (zero). The size of this member
is 16 bits.

title
An array of ASCII characters that represents tihe information for
the RealMedia file. This member is present on ali€nt Description
Header objects with avbj ect _ver si on of O (zero). The size of this
member is variable.

author_len

The length of the author data in bytes. Note thatauthor data is not
null-terminated. This member is present on all @anhDescription
Header objects with asbj ect _ver si on of O (zero). The size of this
member is 16 bits.

author

An array of ASCII characters that represents thibaunformation fo
the RealMedia file. This member is present on ali€nt Description
Header objects with avbj ect _ver si on of O (zero). The size of this
member is variable



copyright_len
The length of the copyright data in bytes. Notd tha copyright data
Is not null-terminated. This member is presentlb@antent
Description Header objects with ahj ect _ver si on of O (zero). The
size of this member is 16 bits

copyright
An array of ASCII characters that represents thmgyaght informatior
for the RealMedia file. This member is present biCantent
Description Header objects with ahj ect _ver si on of O (zero). The
size of this member is variable.

comment_len

The length of the comment data in bytes. Notettmcomment data
Is not null-terminated. This member is presentlb@antent
Description Header objects with ahj ect _ver si on of O (zero). The
size of this member is 16 bits.

comment

An array of ASCII characters that represents thmament information
for the RealMedia file. This member is present biCantent
Description Header objects with ahj ect _ver si on of O (zero). The
size of this member is variable.

Data Section

The data section of the RealMedia file consista Dlata Section Header
that describes the contents of the data sectilowied by a series of
interleaved media data packets. Note that thefiglkof the Data Chunk
Header is the size of the entire data chunk, inclywthe media data
packets

Data Chunk Header

The Data Chunk Header marks the start of the datakc There is usually
only one data chunk in a RealMedia file; however &xtremely large file
there may be multiple data chunks. The followinguymostructure
describes the Data chunk header:

Dat a_Chunk_ Header
{

Ul NT32 obj ect i d;
Ul NT32 si ze;
Ul NT16 obj ect _versi on;

if (object_version == 0)

{



Ul NT32 num packet s;
Ul NT32 next data_ header;

}
}

The Data Chunk Header contains the following fields

object _id
The unique object ID for the Data Chunk Header (TlBA. The size
of this member is 32 bits.

The size of the Data Chunk in bytes. The size ohetuthe size of the
header plus the size of all the packets in the datiak. The size of
this member is 32 bits.

object_version

The version of the Data Chunk Header object. The af this membe
Is 16 bits.

num_packets

Number of packets in the data chunk. This membprdasent on all
Data Chunk Header objects with @y ect _ver si on of O (zero). Th
size of this member is 32 bits.

next_data_header

Offset from start of file to the next data chunkn@nzero value refer
to the file offset of the next data chunk. A vabfezero means there
are no more data chunks in this file. This fielthat typically used.
This member is present on all Data Chunk Headexotbjvith an

obj ect _versi on of O (zero). The size of this member is 32 bits.

Data Packet Header

Following a data chunk heademism packet data packets. These packets
can all be from the same stream, or packets frdfardnt streams can
follow one another. These packets, whether frons#tme stream or from
different streams, should have an increasing valdenestamp. That is,

the timestamp of a packet should be greater thagual to the timestamp
of the previous packet in the file.

The following pseudo-structure describes the detaikhe packet:

Medi a_Packet Header

Ul NT16 obj ect _versi on;
if ((object _version == 0) || (object_version == 1))



Ul NT16 | engt h;

Ul NT16 stream nunber;

Ul NT32 ti nest anp;

if (object_version == 0)
Ul NT8 packet group;
Ul NT8 fl ags;

else if (object_version == 1)
Ul NT16 asm rul e;
Ul NT8 asm fl ags;

}

Ul NT8[ | engt h] dat a;

}

el se

St reanDone() ;

}
}

The Media Packet Header contains the followinglfel

object_version

The version of the Media Packet Header object.sSite of this
member is 16 bits.

length
The length of the packet in bytes. This memberasent on all Media

Packet Header objects with abj ect _ver si on of O (zero) or 1. The
size of this member is 16 bits.

stream_number

The 16-bit alias used to associate data packelstigir associated
Media Properties Header. This member is preseatldviedia Packet
Header objects with avbj ect _ver si on of O (zero) or 1. The size of
this member is 16 bits.

timeStamp

The time stamp of the packet in milliseconds Themwber is present
on all Media Packet Header objects withoaihect versi on of 0
(zero) or 1. The size of this member is 32 bits.

packet_group

The packet group to which the packet belongs. ¢dkpagrouping is
not used, set this field to 0 (zero). This memberesent on all Med
Packet Header objects with abj ect _ver si on of O (zero). The size
of this member is 8 bits.

flags
Flags describing the properties of the packet.fohewing flags are



defined:
e HX RELIABLE_FLAG
If this flag is set, the packet is delivered relyab
« HX_KEYFRAME_FLAG

If this flag is set, the packet is part of a kegnfie or in some way
marks a boundary in your data stream.

This member is present on all Media Packet Healdercts with an
obj ect _versi on of O (zero). The size of this member is 8 bits.

asm_rule

The ASM rule assigned to this packet. Only predent
obj ect _versi on equals 1. The size of this member is 16 bits.

asm_flags
ContainsHX_ flags that dictate stream switching points. Onlgsent i
obj ect _versi on equals 1. The size of this member is 8 bits.

data

The application-specific media data. This memb@résent on all
Media Packet Header objects with@n ect _versi on of O (zero) or
1. The size of this member is variable.

Index Section

The index section of the RealMedia file consista tfidex Chunk Header
that describes the contents of the index sectallowed by a series of
index records. Note that the size field of the in@&dunk Header is the si
of the entire index chunk, including the index nelso

Index Section Header

The Index Chunk Header marks the start of the irathesk. There is
usually one index chunk per stream in a RealMdtiaThe following
pseud-structure describes the Index chunk header.

| ndex_Chunk_Header
{

u_int32 obj ect i d;
u_int32 si ze;

u.intlé obj ect _version

, if (object_version == 0)



{
u_int32 num_ i ndi ces;
u_intlé stream nunber;
u_int32 next i ndex_header;

}
}

The Index Chunk Header contains the following feld

object_id
The unique object ID for the Index Chunk HeadeNDKX"). The size
of this member is 32 bits.

size

The size of the Index Chunk in bytes. The sizénisf nember is 32
bits.

object_version

The version of the Index Chunk Header object. Tibe of this
member is 16 bits.

num_indices

Number of index records in the index chunk. Thigwher is present
on all Index Chunk Header objects witha ect _versi on of O
(zero). The size of this member is 32 bits

stream_number

The stream number for which the index recordsimitidex chunk ar
associated. This member is present on all Indexnhkleader objects
with anobj ect _ver si on of O (zero). The size of this member is 16
bits.

next_index_header

Offset from start of file to the next index chuilis member enables
RealMedia file format readers to find all the inddmnks quickly. A
value of zero for this member indicates there arenore index
headers in this file. This member is present omnalkx Chunk Header
objects with arobj ect _ver si on of O (zero). The size of this member
is 32 bits.

Index Record

The index section of a RealMedia file consists eéaes of index record
objects. Each index record contains informationgiaickly finding a
packet of a particular time stamp for a physicedah. The following
pseud:-structure describes the details of each indexrdeco



| ndexRecor d

Ul NT16 obj ect _versi on;
if (object _version == 0)

{
u_int32 tinmestanp;

u_int32 offset;
u_int32 packet count for this packet;

}
}

An Index Record contains the following fields:

object_version

The version of the Index Record object. The sizéhisfmember is 16
bits.

timestamp

The time stamp (in milliseconds) associated with tacord. This
member is present on all Index Record objects aiith
obj ect _versi on of O (zero). The size of this member is 32 bits.

offset

The offset from the start of the file at which thecket can be found.
This member is present on all Index Record objedts an
obj ect _versi on of O (zero). The size of this member is 32 bits.

packet_count_for_this_packet

The packet number of the packet for this records Ththe same
number of packets that would have been seen hdddlmeen played
from the beginning to this point. This member isgant on all Index
Record objects with asbj ect _ver si on of O (zero). The size of this
member is 32 bits.

Metadata Section

The metadata section of the RealMedia file consiEtstag containing a
set of named metadata properties that describmduea file. These
properties can be text, integers, or any binarg.dBe tag is preceded b
header that identifies the size of the entire negtadection. Following the
tag, the footer identifies the size of the tag.cBithe metadata section is
found at the end of the file, the footer can beduseexpedite seeking
backwards. At the end of the metadata sectiontlandlle itself, is an
ID3v1 tag.

Metadata Section Header



The Metadata Section Header marks the start ahettadata section. The
IS one metadata section in a RealMedia file amglekpected to be at the
end of the file. The following structure descriltlles Metadata section
header:

Met adat aSect i onHeader

{
u_int32 obj ect _i d;
u_int32 si ze;

}

The Metadata Section Header contains the follovigigs:

object _id
The unique object ID for the Metadata Section Hegd&ViMD").
The size of this member is 32 bits.

size
The size of the full metadata section in bytes. Jike of this member
Is 32 bits.

Metadata Tag

The metadata tag of a RealMedia file consistssHraes of properties. The
properties are represented as a tree hierarchyonwghunnamed rot
property. Each property contains a type and vasayell as multipl
(optional) sub-properties. The following structadesscribes the details of
the metadata tag:

Met adat aTag

{
u_int32 obj ect _i d;
u_int32 obj ect _versi on;
u_int8[] properties;

}

The Metadata Tag contains the following fields:

object _id
The unique object ID for the Metadata Tag ("RIMDONe size of this
member is 32 bits.

object_version

The version of the Metadata Tag. The size of thesnimer is 32 bits.

properties(]

TheMet adat aPr oper t y structure that makes up the metadata tac
"Metadata Property Structul for more details). As mentioned abo




the properties will be represented as one unnaowdwetadata
property with multiple sub-properties, each witkittown optional
sub-properties. These will be nested, as in a tree.

Metadata Property Structure

The following sample describes the details ofNbeadat aPr operty
structure:

Met adat aPr operty
{

u_int32 si ze;

u_int32 type;

u_int32 fl ags;

u_int32 val ue_of f set;

u_int32 subproperties_offset;

u_int32 num subpr operti es;

u_int32 nane_| engt h;

u_i nt 8[ narme_I| engt h] nane;

u_int32 val ue_I engt h;

u_i nt 8] val ue_I engt h] val ue;

PropLi st Entry[ num subproperti es] subproperties_list;
Met adat aPr operty[ num subproperti es] subproperti es;

}

TheMet adat aPr oper ty structure contains the following fields:

size
The size of thékt adat aPr oper t y structure in bytes. The size of t
member is 32 bits.

. The type of the value data. The data in the valteyaan be one of
the following types:
e« MPT_TEXT
The value is string data.
e MPT _TEXTLIST

The value is a separated list of strings, sepasgecified as sub-
property/type descriptor.

« MPT_FLAG

The value is a boolean flag—either 1 byte or 4 Hytheck size
value



e« MPT_ULONG
The value is a four-byte integer.
e MPT_BINARY
The value is a byte stream.
« MPT_URL
The value is string data.
« MPT_DATE

The value is a string representation of the datberform:
YYYYmMmMDDHHMMSS (m = month, M = minutes).

e MPT_FILENAME

The value is string data.
e MPT_GROUPING

This property has subproperties, but its own vaiempty.
e MPT_REFERENCE

The value is a large buffer of data, use sub-ptasttype
descriptors to identify mime-type.

The size of this member is 32 bhits.

flags
Flags describing the property. The following flage defined these
can be used in combination:

e MPT_READONLY

Read only, cannot be modified.
e« MPT_PRIVATE

Private, do not expose to users.

e MPT_TYPE_DESCRIPTOI



Type descriptor used to further define type of ealu

The size of this member is 32 bhits.

value offset

The offset to theal ue_I engt h , relative to the beginning of the
Met adat aPr operty structure. The size of this member is 32 bits.

subproperties_offset

The offset to theubproperties_list , relative to the beginning of
the Met adat aPr operty structure. The size of this member is 32 bits.

num_subproperties

The number of subproperties for tiMst adat aPr operty structure.
The size of this member is 32 bits.

name_length

The length of the name data, including the nulihieator. The size of
this member is 32 bits.

namel]

The name of the property (string data). The sizghisfmember is
designated byiane_| engt h .

value_length

The length of the value data. The size of this memd 32 bits.

valuel]

The value of the property (data depends on thedppeified for the
property). The size of this member is designateddbyie | ength .

subproperties_list]]
The list ofPr opLi st Ent ry structures. The PropListEntry structure
identifies the offset for each property (S€eopListEntry Structure”
for more details. The size of this member is nurbpsoperties *
sizeof(PropListEntry).

subproperties]]

The sub-properties. Each sub-property Meigadat aPr operty
structure with its own size, name, value, gubperties, and soon. T
size of this member is variable.

PropListEntry Structure

The following sample describes the details offhepLi st Entry
structure;



PropLi stEntry
{

u_int32 of fset;
u_int32 num props_for _nane;

}

ThePropLi st Ent ry structure contains the following fields:

offset

The offset for this indexed sub-property, relatiwehe beginning of
the containingvet adat aPr operty . The size of this member is 32

bits.

num_props_for_name

The number of sub-properties that share the same .naor example,
a lyrics property could have multiple versions dfetentiated by the

language sub-property type descriptor. The sizbisfmember is 32

bits.

Metadata Section Footer

The metadata section footer marks the end of thiadata section of a
RealMedia file. The metadata section footer comsténe size of the
metadata tag. Since the metadata section is anthef the file, the sectic
footer lies a fixed offset of 140 bytes from tha arf the file. The size of
the metadata tag enables a file reader to quickigte the beginning of the
metadata tag relative to the end of the file. Tdliving structure
describes the Metadata section footer.

Met adat aSect i onFoot er

{

u_int32 obj ect i d;
u_int32 obj ect _versi on;
u_int32 si ze;

}

TheMet adat aSect i onFoot er contains the following fields:

object_id
The unique object ID for the Metadata Section FoPfMJIE"). The
size of this member is 32 bits.

object_version

The version of the metadata tag. The size of t@mber is 32 bits.

The size of the preceding metadata tag. The sig@fmember is 32
bits.



ID3v1 Tag

The ID3v1 Tag is at the end of the metadata seetnmhis expected to be
the end of the entire file. It is a fixed size—l&8es—and begins with the
characters "TAG". Futher information about the mfal ID3v1 standard
can be found dittp://id3.org/id3v1.html

©2005 RealNetworks, Inc.
< For more information, visiRealNetworks
Helix. Click hereif the Table of Contents frame is not visiblets teft side of

your screen.

- »



