© 2001 Microsoft Corporation.  All rights reserved.  Any reproduction, modification, or distribution is subject to the terms of the End User License Agreement accompanying this specification.

























Advanced Systems Format (ASF)
Microsoft Corporation












Advanced Systems Format (ASF) - Document Revision 01.13.00e - 1/25/2002          	1
© 2001 Microsoft Corporation.  All rights reserved.  Any reproduction, modification, or distribution is subject to the terms of the End User License Agreement accompanying this specification.


End User License Agreement	iii
1.	Introduction	1
1.1	Conventions	1
1.2	Document organization	2
2.	File Format Organization	2
2.1	ASF object definition	2
2.2	Top-level file structure	3
2.3	ASF top-level Header Object	3
2.4	ASF top-level Data Object	4
2.5	ASF top-level Simple Index Object	4
3.	ASF Top-level Header Object	4
3.1	Header Object (mandatory, one only)	4
3.2	File Properties Object (mandatory, one only)	5
3.3	Stream Properties Object (mandatory, one per media stream)	7
3.4	Header Extension Object (mandatory, one only)	9
3.5	Codec List Object (optional, one only)	9
3.6	Script Command Object (optional, one only)	11
3.7	Marker Object (optional, 0 or 1)	12
3.8	Bitrate Mutual Exclusion Object (optional)	14
3.9	Error Correction Object (optional, one only)	15
3.10	Content Description Object (optional, one only)	15
3.11	Extended Content Description Object (optional, one only)	17
3.12	Stream Bitrate Properties Object (optional, one only)	18
4.	ASF Top-level Data Object	19
4.1	ASF Data Object (mandatory, one only)	19
4.2	ASF data packet definition	20
4.2.1	Error correction data	21
4.2.2	Payload parsing information	22
4.2.3	Payload data	25
4.2.4	Padding data	30
5.	ASF Top-level Simple Index Object (optional, recommended, one per video stream)	31
6.	Standard ASF Media Types	32
6.1	Audio media type	32
6.1.1	Spread audio	33
6.1.2	Audio payload sizes	34
6.2	Video media type	34
6.3	Command media type	36
7.	ASF GUIDs	36
7.1	Base ASF Object GUIDS	37
7.2	Header Object GUIDS	37
7.3	Stream Properties Object Stream Type GUIDs	37
7.4	Stream Properties Object Error Correction Type GUIDs	38
7.5	Mutual Exclusion Object Exclusion Type GUIDs	38
7.6	Header Extension Object GUIDs	38
8.	Codec Information	38
8.1	Audio Codec Type Specific Data In ASF	38
8.1.1	Windows Media Audio	38
8.1.2	GSM-AMR	39
8.2	MPEG-4 Video Type Specific Data in ASF	39
8.2.1	Background	39
8.2.2	Decoding Process	39
8.2.3	Decoding MP4S header information	41
 © 2001 Microsoft Corporation.  All rights reserved.  Any reproduction, modification, or distribution is subject to the terms of the End User License Agreement accompanying this specification.


End User License Agreement
Microsoft  Advanced Systems Format  (“ASF”) Specification v. 1.0 
IMPORTANT—READ CAREFULLY: This Microsoft Agreement (“Agreement”) is a legal agreement between you (either an individual or a single entity) and Microsoft Corporation (“Microsoft”) for the version of the Microsoft specification identified above which you are about to download (“Specification”). By downloading, copying, or otherwise using the Specification, you agree to be bound by the terms of this Agreement. If you do not agree to the terms of this Agreement, do not download, copy or otherwise use the Specification.

The Specification is owned by Microsoft or its suppliers and is protected by copyright laws and international copyright treaties, as well as other intellectual property laws and treaties.  

The capitalized terms used in this Agreement are defined as follows:

	“Advanced Systems Format” or “ASF” means version 1.0 of the extensible file storage format developed by or for Microsoft for authoring, editing, archiving, distributing, streaming, playing, referencing, or otherwise manipulating content.

“Necessary Claims” means claims of a patent application which (a) are owned or sublicensable by Microsoft without payment of a fee to a third party; (b) have an effective filing date on or before the end of the Term (defined below); and (c) are necessarily infringed by implementing ASF as set forth in the Specification, wherein a claim is necessarily infringed only when there are no technically reasonable alternatives to such infringement.  Notwithstanding the foregoing, Necessary Claims do not include any claims (i) other than those set forth above even if included in the same patent as a Necessary Claim, or (ii) that cover features or functionality that is not required to comply with ASF as set forth in the Specification.
“Windows Media Codecs” means all versions of the audio, video, and data compression/decompression algorithms (“codecs”)  that have a ASF Codec Description that begins with “Windows Media” or “Microsoft”.  Windows Media Codecs includes, but is not limited to, “Windows Media Audio”, “Windows Media Video”, “Windows Media Screen”, and “Microsoft MPEG-4 codec”.
“Windows Media Technologies” means the currently shipping (and Updates thereof during the Term) versions of the Windows Media Player, Windows Media Server, Windows Media Encoder (including the Windows Media Encoding Utility), Windows Media SDK and all its sub-components (including but not limited to, the Windows Media Format Software Development Kit), Windows Media content creation tools, and other Windows Media components and products that Microsoft may choose, solely in its discretion, to release as part of its operating system platforms.   

1.	LICENSE.
(a)	Specification. Provided you comply with all terms and conditions of this Agreement, including without limitation Section 2 below, Microsoft grants you the following limited, non-exclusive, world-wide, royalty-free, non-assignable, nontransferable, non-sublicenseable license during the Term (defined below), under any copyrights owned or licensable by Microsoft without payment of consideration to unaffiliated third parties, to: (i) reproduce and internally use a reasonable number of copies of the Specification in its entirety as a reference for the sole purpose of implementing ASF in your application or utilities (your “Solution”); and (ii)  reproduce and have reproduced in object code form only your implementation of ASF made pursuant to the terms of this Agreement (the “Implementation”), and distribute, directly and indirectly, the Implementation(s) (only in object code form) solely as part of and for use with your Solution.
(b)	Necessary Claims. Provided you comply with all terms and conditions of this Agreement, including without limitation Section 2 below, Microsoft grants you the following limited, non-exclusive, world-wide, royalty-free, non-assignable, nontransferable, non-sublicenseable license during the Term under its Necessary Claims to make, use and distribute (in accordance with the distribution criteria set forth in Section 1(a)(ii) above) the Implementation(s) in object code form that fully comply with the Specification.
(c)	Reserved Rights. The foregoing license is applicable only to the version of the Specification which you are about to download.  This Agreement does not grant you any rights to any additional versions of or extensions to the Specification.  Microsoft and its suppliers retain title and all ownership rights to the Specification and the information contained therein.  All rights not expressly granted are reserved to Microsoft.  Microsoft may have patents or pending patent applications, trademarks, copyrights, trade secrets or other intellectual property rights covering the subject matter in the Specification.  The furnishing of this Specification does not give you any license to these patents, trademarks, trade secrets, copyrights, or other intellectual property rights, except as specifically set forth in Sections 1(a) and 1(b) above.
2.	DESCRIPTION OF ADDITIONAL LIMITATIONS.   Without limiting the conditions set forth in Section 1 above, your rights under Section 1 are expressly conditioned upon your compliance with each of the following limitations:
(a)	You may not use, nor authorize any third party to use, the Specification to build a Solution whose primary purpose is to distribute content (including without limitation a cache, proxy, gateway or streaming server).
(b)	You may not alter or remove any copyright, trademark or other protective notices or legends from any copy of the Specifications.
(c)	You may not provide, publish or otherwise distribute the Specification to any third party.  Further, you shall use commercially reasonable efforts to ensure that the use or distribution of your Solution, including the Implementation as incorporated into your Solution, shall not in any way disclose or reveal the information contained in the Specification.
(d)	The Implementation as incorporated into your Solution must implement the Specification in its entirety. By way of clarification of the foregoing, you are not required to implement any portion of the Specification that is identified as “optional”.  However, if you elect to implement a portion of the Specification that is identified as optional, you must also implement that optional portion of the Specification in its entirety.
(e)	Your Solution may not save to permanent storage, transfer to another process, write to a network, or otherwise export, content compressed with Windows Media Codecs unless such content is contained within ASF.
(f)	Your Solution shall not (i) be specifically designed, in part or as a whole, to degrade, overload, or stress any component of Windows Media Technologies; or (ii) circumvent or compromise the protection of content protected with Microsoft's digital rights management. 
(g)	For a variety of reasons, including without limitation, because you do not have the right to sublicense the Necessary Claims, your license rights to the Specification are conditioned upon your (a) not distributing the Implementation in conjunction with Identified Software (as defined below); (b) not using Identified Software (e.g. tools) to develop the Implementation; and (c) not distributing the Implementation under license terms which would make the Implementation Identified Software.  “Identified Software” means software which is licensed pursuant to terms that directly or indirectly: (i) create, or purport to create, obligations for Microsoft with respect to the intellectual property in the Specification (including without limitation, any Necessary Claims) licensed to you pursuant to Section 1 (“Microsoft IP”) or (ii) grant, or purport to grant, to any third party any rights or immunities under Microsoft IP.  Identified Software includes, without limitation, any software that requires as a condition of use, modification and/or distribution of such software that other software distributed with such software (x) be disclosed or distributed in source code form; (y) be licensed for the purpose of making derivative works; or (z) be redistributable at no charge.  
3.	TERMINATION.  The term of this Agreement shall commence upon your downloading of the Specification and shall terminate without notice on January 1, 2007 (“Term”), unless terminated sooner.  Without prejudice to any other rights, Microsoft may terminate this Agreement if you fail to comply with the terms and conditions of this Agreement. In such event, you must destroy all copies of the Specification in your possession or under your control and cease any further distribution of your Solution that uses or incorporates the Implementation. Any valid licenses granted by you to end users of your Solution that implement the Specification in accordance with the terms of this Agreement shall survive any termination or expiration of this Agreement.
4.	SUPPORT.  Microsoft is not obligated to provide technical or other support for the Specification. You are responsible for any and all maintenance, end-user support, technical support and updates for your Solutions.
5.	 EXPORT RESTRICTIONS. You acknowledge that the Specification is subject to U.S. export jurisdiction.  You agree to comply with all applicable international and national laws that apply to the Specification, including the U.S. Export Administration Regulations, as well as end-user, end-use and country destination restrictions issued by U.S. and other governments. For additional information on exporting Microsoft products, see http://www.microsoft.com/exporting/. 
6.	DISCLAIMER OF WARRANTIES.  TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, MICROSOFT AND ITS SUPPLIERS PROVIDE TO YOU THE SPECIFICATION (AND ALL INTELLECTUAL PROPERTY THEREIN), AND ANY (IF ANY) SUPPORT SERVICES RELATED TO THE SPECIFICATION ("SUPPORT SERVICES") AS IS AND WITH ALL FAULTS; AND MICROSOFT AND ITS SUPPLIERS HEREBY DISCLAIM WITH RESPECT TO THE SPECIFICATION AND SUPPORT SERVICES ALL WARRANTIES AND CONDITIONS, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING, BUT NOT LIMITED TO, ANY (IF ANY) WARRANTIES OR CONDITIONS OF OR RELATED TO:  MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OR COMPLETENESS OF RESPONSES, RESULTS, WORKMANLIKE EFFORT AND LACK OF NEGLIGENCE.  ALSO THERE IS NO WARRANTY, DUTY OR CONDITION OF TITLE, QUIET ENJOYMENT, QUIET POSSESSION, CORRESPONDENCE TO DESCRIPTION OR NONINFRINGEMENT.  THE ENTIRE RISK ARISING OUT OF USE OF THE SPECIFICATION (AND ALL INTELLECTUAL PROPERTY THEREIN) AND ANY SUPPORT SERVICES REMAINS WITH YOU.
7.	EXCLUSION OF INCIDENTAL, CONSEQUENTIAL AND CERTAIN OTHER DAMAGES.  To the maximum extent permitted by applicable law, in no event shall Microsoft or its suppliers be liable for any special, incidental, indirect, or consequential damages whatsoever (including, but not limited to, damages for loss of profits or confidential or other information, for business interruption, for personal injury, for loss of privacy, for failure to meet any duty including of good faith or of reasonable care, for negligence, and for any other pecuniary or other loss whatsoever) arising out of or in any way related to the use of or inability to use the specification, any intellectual property therein, the provision of or failure to provide Support Services, or otherwise under or in connection with any provision of this AGREEMENT, even in the event of the fault, tort (including negligence), strict liability, breach of contract or breach of warranty of Microsoft or any supplier, and even if Microsoft or any supplier has been advised of the possibility of such damages.
8.	LIMITATION OF LIABILITY AND REMEDIES. NOTWITHSTANDING ANY DAMAGES THAT YOU MIGHT INCUR FOR ANY REASON WHATSOEVER (INCLUDING, WITHOUT LIMITATION, ALL DAMAGES REFERENCED ABOVE AND ALL DIRECT OR GENERAL DAMAGES), THE ENTIRE LIABILITY OF MICROSOFT AND ANY OF ITS SUPPLIERS UNDER ANY PROVISION OF THIS AGREEMENT AND YOUR EXCLUSIVE REMEDY FOR ALL OF THE FOREGOING SHALL BE LIMITED TO THE GREATER OF THE AMOUNT ACTUALLY PAID BY YOU FOR THE SPECIFICATION OR U.S.$5.00.  THE FOREGOING LIMITATIONS, EXCLUSIONS AND DISCLAIMERS SHALL APPLY TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, EVEN IF ANY REMEDY FAILS ITS ESSENTIAL PURPOSE.
9.	APPLICABLE LAW.  This Agreement is governed by the laws of the State of Washington.
10. 	ENTIRE AGREEMENT.  This Agreement is the entire agreement between you and Microsoft relating to the Specification and it supersedes all prior or contemporaneous oral or written communications, proposals and representations with respect to the Specification.

Should you have any questions concerning this EULA, or if you desire to contact Microsoft for any reason, please contact the Microsoft subsidiary serving your country, or write: Microsoft Corporation, One Microsoft Way, Redmond, WA 98052-6399.© 2001 Microsoft Corporation.  All rights reserved.  Any reproduction, modification, or distribution is subject to the terms of the End User License Agreement accompanying this specification.
Introduction
Advanced Systems Format (ASF), is an extensible file format designed to store coordinated multimedia data. It supports data delivery over a wide variety of networks and is also suitable for local playback.

Each ASF file is composed of one or more media streams. The file header specifies the properties of the entire file, along with stream-specific properties. Multimedia data, stored after the file header, references a particular media stream number to indicate its type and purpose. The delivery and presentation of all media stream data is aligned to a common timeline.

The ASF file definition includes the specification of commonly used media types. If an implementation supports media types from within this set of standard media types, then that media type must be supported in the manner described in this document if the resulting content is to be considered to be “content compliant” with the ASF specification. 

Finally, ASF supports the transmission of “live content” over a network. This refers to multimedia content, which may or may not ever become recorded upon a persistent medium (for example, a disk, CD-ROM, DVD, and so on). This use explicitly and solely means that information describing the multimedia content must have been received before the multimedia data itself is received (in order to interpret the multimedia data), and that this information must convey the semantics of the ASF Header Object. Similarly, the received data must conform to the format of the ASF Data Packets. No additional information should be conveyed. Specifically, this use explicitly does not refer to or contain any information about network control protocols or network transmission protocols. It refers solely to the order of information arrival (header semantics before data) and the data format.

ASF was designed with the following goals:

	To support efficient playback from media servers, HTTP servers, and local storage devices.

To support scalable media types such as audio and video.
To permit a single multimedia composition to be presented over a wide range of bandwidths.
To allow authoring control over media stream relationships, especially in constrained-bandwidth scenarios.
To be independent of any particular multimedia composition system, computer operating system, or data communications protocol.

ASF is a multimedia presentation file format. It supports live and on-demand multimedia content. ASF files may be edited; but ASF is specifically designed for streaming and/or local playback. 

A partially downloaded ASF file may still be perfectly functional. As long as the required header objects and some complete set of the data objects are available, it is possible to seek to any position (backwards and forwards) within the partially downloaded file. Seeking in an ASF file does not require the use of an index object; however, many implementations will require the index in order to gain efficient access to the data.


Conventions
In this document the following conventions are used:

·	"Shall" or “must” indicates a mandatory requirement,
·	"Should" indicates a recommended, but optional, course of action,
·	"May" indicates an optional course of action.

All structure definitions assume 1-byte packing.

All references to Unicode strings imply NULL terminated strings.

The following basic data types are used in this document.  

Type
Size (bits)
Signed
BYTE
8
no
WCHAR 
16
no
WORD 
16
no
DWORD  
32
no
QWORD  
64
no
GUID
128
no


Document organization
Section 1 provides an introduction to ASF and how to navigate this document.

Section 2 provides a high-level overview of the ASF file format organization.

Section 3 defines the various objects that comprise the ASF Header Object.

Section 4 describes the organization of the ASF Data Object.

Section 5 documents the internals of the ASF Simple Index Object.

Section 6 lists and describes standard ASF media types.

Section 7 contains a list of the ASF GUIDs used throughout this document.

Section 8 contains detailed information for specific codec data in ASF.


File Format Organization
This section provides a high-level overview of the ASF file format organization.


ASF object definition
The base unit of organization for ASF files is called the ASF object. It consists of a 128-bit GUID for the object, a 64-bit integer object size, and the variable-length object data. The value of the object size field is the sum of 24 bytes plus the size of the object data in bytes. The following diagram illustrates the ASF object structure:
Object Data (N bytes)
Object GUID (16 bytes)
Object Size (8 bytes)


All ASF objects and structures (including data packet headers) are stored in little-endian byte order (the inverse of network byte order). However, ASF files can contain media stream data in either byte order within the data packet.


Top-level file structure
ASF files are logically composed of three top-level objects: the Header Object, the Data Object, and the Index Object. The Header Object is mandatory and must be placed at the beginning of every ASF file. The Data Object is also mandatory and must follow the Header Object. The Index Object is optional, but it is useful in providing time-based random access into ASF files. When present, the Index Object must be the last object in the ASF file. The following diagram illustrates the top-level ASF file structure:
Header Object
Stream Properties Object 1
Stream Properties Object N
<Other Header Objects>
Data Object
Data Packet 1
Data Packet M
Index Object
…
…
File Properties Object

Implementations shall ignore any standard or non-standard object that they do not know how to handle. New top-level objects should only be added between the Data Object and Index Object(s).


ASF top-level Header Object
The role of the Header Object is to provide a well-known byte sequence at the beginning of ASF files (its GUID) and to contain all the information that is needed to properly interpret the information within the data object. The Header Object can optionally contain metadata such as bibliographic information.

Of the three top-level ASF objects, the Header Object is the only one that contains other ASF objects. The Header Object may include a number of standard objects including, but not limited to:

·	File Properties Object. Contains global file attributes.
·	Stream Properties Object. Defines a media stream and its characteristics.
·	Header Extension Object. Allows additional functionality to be added to an ASF file while maintaining backwards compatibility.
·	Content Description Object. Contains bibliographic information.
·	Script Command Object. Contains commands that can be executed on the playback timeline.
·	Marker Object. Provides named jump points within a file.

Note that objects in the Header Object may appear in any order.

The complete list of header objects defined by this specification can be found in Section 3.

To be valid, the Header Object must contain a File Properties Object, a Header Extension Object, and at least one Stream Properties Object.


ASF top-level Data Object
The Data Object contains all the multimedia data of an ASF file. This data is stored in the form of ASF Data Packets. For the context of this specification, Data Packets are stored with a fixed length. Each Data Packet contains data for one or several media streams. Data Packets are sorted within the Data Object based on the time when they should be delivered (send time). This sorting results in an interleaved data format.


ASF top-level Simple Index Object
The Simple Index Object contains a time-based index into the video data of an ASF file. The time interval between index entries is constant and is stored in the Simple Index Object. For each video stream in an ASF file, there should be one instance of the Simple Index Object. The order in which those instances appear in the file is significant. The order of the Simple Index Objects should be identical to the order of the video streams based on their stream numbers.


ASF Top-level Header Object
This section defines the various objects that comprise the ASF Header Object.


Header Object (mandatory, one only)
The Header Object is a container that holds any combination of the standard objects listed in the following sections. A File Properties Object, a Header Extension Object and at least one Stream Properties Object are required to be present. Implementations shall ignore any objects that they do not understand.

The Header Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD  
64
Number of Header Objects
DWORD  
32
Reserved1
BYTE
8
Reserved2
BYTE
8

The fields are defined as follows:

Object ID 
Specifies the GUID for the Header Object. This field shall be set to ASF_Header_Object.
Object Size 
Specifies the size of the Header Object. This includes the sum of 24 bytes plus the size of the objects contained in the Header Object. Valid values are larger than 30 bytes.
Number of Header Objects 
Specifies the number of objects contained within the Header Object.
Reserved1 
This field must be set to the value 0x01. ASF parsers may safely ignore this value.
Reserved2 
This field must be set to the value 0x02. If the this value is different when read, the application should fail to source the content.


File Properties Object (mandatory, one only)
The File Properties Object defines the global characteristics of the combined media streams found within the Data Object.

The File Properties Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
File ID
GUID
128
File Size
QWORD
64
Creation Date
QWORD
64
Data Packets Count
QWORD
64
Play Duration
QWORD
64
Send Duration
QWORD
64
Preroll
QWORD
64
Flags
DWORD
32
Broadcast Flag

1 (LSB)
Seekable Flag

1
Reserved

30
Minimum Data Packet Size
DWORD
32
Maximum Data Packet Size
DWORD
32
Maximum Bitrate
DWORD
32

The fields are defined as follows:

Object ID 
Specifies the GUID for the File Properties Object. This field shall be set to ASF_File_Properties_Object.
Object Size 
Specifies the size in bytes of the File Properties Object. Valid values are larger than 104 bytes.
File ID 
Specifies the unique identifier for this file. The value of this field shall be regenerated every time the file is modified in any way. The value of this field shall be identical to the value of the File ID field of the Data Object.
File Size
Specifies the size in bytes of the entire file. The value of this field is invalid if Broadcast Flag is set to 1.
Creation Date 
Specifies the date and time of the initial creation of the file. The value of this field may be invalid if Broadcast Flag is set to 1.
Data Packets Count
Specifies the number of Data Packet entries that exist within the Data Object. The value of this field is invalid if Broadcast Flag is set to 1.
Play Duration 
Specifies the time needed to play the file in 100-nanosecond units. The value of this field is invalid if Broadcast Flag is set to 1.
Send Duration 
Specifies the time needed to send the file in 100-nanosecond units. The value of this field is invalid if Broadcast Flag is set to 1. Players can ignore this value.
Preroll 
Specifies the amount of time to buffer data before starting to play the file, in millisecond units. If this value is nonzero, the Play Duration field and all of the payload Presentation Time fields have been offset by this amount. Therefore, player software must subtract the value in the preroll field from the play duration and presentation times to calculate their actual values.
Flags
The flags are stored in Least Significant Byte (LSB) order.
Broadcast Flag (bit 0)
Specifies, if set, that a file is in the process of being written (for example, for recording applications), and therefore various values stored in the header objects are invalid. It is highly recommended that post-processing be performed to remove this condition at the earliest opportunity.
Seekable Flag (bit 1)
Specifies, if set, that a file is seekable. Note that for files containing a single audio stream and a Minimum Data Packet Size field equal to the Maximum Data Packet Size field, this flag shall always be set to 1. For files containing a single audio stream and a video stream or mutually exclusive video streams, this flag is only set to 1 if the file contains a matching Simple Index Object for each video stream.
 Reserved (bits 2 – 31)
Remaining 30 reserved flags shall be set to 0.

Minimum Data Packet Size 
Specifies the minimum Data Packet size in bytes. The value of this field is invalid if Broadcast Flag is set to 1. For the purposes of this specification, the Minimum Data Packet Size and Maximum Data Packet Size values shall be set to the same value.
Maximum Data Packet Size 
Specifies the maximum Data Packet size in bytes. The value of this field is invalid if Broadcast Flag is set to 1. For the purposes of this specification, the Minimum Data Packet Size and Maximum Data Packet Size values shall be set to the same value.
Maximum Bitrate 
Specifies the maximum instantaneous bitrate in bits per second for the entire file. This shall equal the sum of the bitrates of the individual media streams. It shall be noted that the media stream includes ASF data packetization overhead as well as media data in payloads.



Stream Properties Object (mandatory, one per media stream)
The Stream Properties Object defines the specific properties and characteristics of a media stream. This object defines how a multimedia stream within the Data Object is to be interpreted, as well as the specific format (of elements) of the Data Packet itself (see section 4.2 for more information). One instance of the Stream Properties Object is required for each video stream that belongs to a mutual exclusion relationship.

The Stream Properties Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
Stream Type
GUID
128
Error Correction Type
GUID
128
Time Offset
QWORD
64
Type-Specific Data Length
DWORD
32
Error Correction Data Length
DWORD
32
Flags
WORD
16
Stream Number

7 (LSB)
Reserved

8
Encrypted Content Flag

1
Reserved
DWORD
32
Type-Specific Data
BYTE
varies
Error Correction Data
BYTE
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Stream Properties Object. The value of this field shall be set to ASF_Stream_Properties_Object.
Object Size 
Specifies the size in bytes of the Stream Properties Object. Valid values are larger than 78 bytes.
Stream Type 
Specifies the type of the media stream. Use one of the GUIDs defined in section 7.3. Valid values include ASF_Audio_Media, ASF_Video_Media, and ASF_Command_Media. Any streams with other Stream Type values should be ignored by the ASF parser.
Error Correction Type 
Specifies the error correction type used by this media stream. For streams other than audio, this value should be set to ASF_No_Error_Correction. For audio streams, this value should be set to ASF_Audio_Spread. The possible GUIDs are defined in section 7.4 and the standard error correction schemes are described in section 6.1.1.
Time Offset
Specifies the presentation time offset of the stream, in 100-nanosecond units. The value of this field is added to all of the timestamps of the samples in the stream. This value shall be equal to the send time of the first interleaved packet in the data section.  The value of this field is typically 0. It is non-zero in the case where an ASF file is edited and it is not possible for the editor to change the presentation times and send times of ASF packets.  Note, if there is more than one stream present in an ASF file, then the offset values of all stream properties objects must be equal.
Type-Specific Data Length 
Specifies the number of bytes in the Type-Specific Data field.
Error Correction Data Length 
Specifies the number of bytes in the Error Correction Data field.
Flags
The flags are stored in LSB order.

Stream Number (bits 0-6)
Specifies the number of this stream. 0 is an invalid stream. Valid values are between 1 and 127.
Reserved (bits 7-14)
These bits are reserved and should be set to 0.
Encrypted Content Flag (bit 15)
Specifies, if set, that the content of this stream is encrypted.
Reserved
This field is reserved and should be set to 0.
Type-Specific Data 
Specifies type-specific format data. The structure for the Type-Specific Data field is determined by the value stored in the Stream Type field. The structure for the Type-Specific Data field for standard ASF media types is detailed in section 6.
Error Correction Data 
Specifies data specific to the error correction type. The structure for the Error Correction Data field is determined by the value stored in the Error Correction Type field. For example, an audio data stream might need to know how codec chunks were redistributed, or it might need a sample of encoded silence. See sections 7 and 7.4 for detailed information.


Header Extension Object (mandatory, one only)
The Header Extension Object allows additional functionality to be added to an ASF file while maintaining backwards compatibility. The Header Extension Object is a container containing 0 or more additional extended header objects. Extended header objects should conform to the ASF Object Structure (as per Section 2.1).

The Header Extension Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
Reserved Field 1
GUID
128
Reserved Field 2
WORD
16
Header Extension Data Size
DWORD
32
Header Extension Data
BYTE
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Header Extension Object. The value of this field shall be set to ASF_Header_Extension_Object.
Object Size 
Specifies the size in bytes of the Header Extension Object. The value of this field shall be set to 46 bytes.
Reserved Field 1
This value shall be set to ASF_Reserved_1 as defined in section 7.6.
Reserved Field 2
This value should be set to 6.
Header Extension Data Size
Specifies the number of bytes stored in the Header Extension Data field. This value may be 0 bytes, or 24 bytes and larger. It should also be equal to the Object Size field minus 46 bytes.
Header Extension Data
Specifies an array of bytes containing additional extended header objects. This data should be interpreted as 0 or more extended header objects stored consecutively within the array of bytes. No empty space, padding, or leading or trailing bytes are allowed.


Codec List Object (optional, one only)
The Codec List Object provides user-friendly information about the codecs and formats used to encode the content found in the ASF file. The Codec List Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
Reserved
GUID
128
Codec Entries Count
DWORD
32
Codec Entries
See below
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Codec List Object. The value of this field shall be set to ASF_Codec_List_Object.
Object Size 
Specifies the size in bytes of the Codec List Object. Valid values are larger than 44 bytes.
Reserved 
Reserved. This field shall be set to 86D15241-311D-11D0-A3A4-00A0C90348F6.
Codec Entries Count 
Specifies the number of entries listed in the Codec Entries field.
Codec Entries 
Codec Entries are described as follows:
Field Name
Field Type
Size (bits)
Type
WORD
16
Codec Name Length
WORD
16
Codec Name
WCHAR
varies
Codec Description Length
WORD
16
Codec Description
WCHAR
varies
Codec Information Length
WORD
16
Codec Information
BYTE
varies

Where:
Type 
Specifies the type of the codec used. Use one of the following values:
Values
Meaning
0x0001
Video codec
0x0002
Audio codec
0xFFFF
Unknown codec
Codec Name Length 
Specifies the number of Unicode characters stored in the Codec Name field.
Codec Name 
Specifies an array of Unicode characters that contains the name of the codec used to create the content.
Codec Description Length 
Specifies the number of Unicode characters stored in the Codec Description field.
Codec Description 
Specifies an array of Unicode characters that contains the description of the format used to create the content.
Codec Information Length 
Specifies the number of bytes stored in the Codec Information field.
Codec Information 
Specifies an opaque array of information bytes about the codec used to create the content.


Script Command Object (optional, one only)
The Script Command Object provides a list of type/parameter pairs of Unicode strings that are synchronized to the ASF file’s timeline. Types can include URL or FILENAME. Other type values may also be freely defined and used. The semantics and treatment of this set of types are defined by the local implementations. The parameter value (referred to as Commands below) is specific to the type field. This type/parameter pairing can be used for many purposes, including sending URLs to be launched by a client into an HTML frame (in other words, the URL type) or launching another ASF file for chained continuous play audio or video presentations (in other words, the FILENAME type). This object is also used as a method to stream text, as well as to provide script commands that can be used to control elements within the client environment.

The Script Command Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
Reserved
GUID
128
Commands Count
WORD
16
Command Types Count
WORD
16
Command Types
See below
varies
Commands
See below
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Script Command Object. The value of this field shall be set to ASF_Script_Command_Object.
Object Size 
Specifies the size in bytes of the Script Command Object. Valid values are larger than 44 bytes.
Reserved 
Reserved. This field shall be set to 4B1ACBE3-100B-11D0-A39B-00A0C90348F6.
Commands Count 
Specifies the number of Commands structures in the Script Command Object.
Command Types Count
Specifies the number of Command Types structures in the Script Command Object.
Command Types 
Types are described as follows:
Field Name
Field Type
Size (bits)
Command Type Name Length
WORD
16
Command Type Name
WCHAR
varies

Command Type Name Length indicates the number of Unicode characters that are found within the Command Type Name field.
Command Type Name Length
Specifies the number of Unicode characters that are found within the Command Type Name field.
Command Type Name
Specifies the name of a type of command.
Commands 
Commands are described as follows:
Field Name
Field Type
Size (bits)
Presentation Time
DWORD
32
Type Index
WORD
16
Command Name Length
WORD
16
Command Name
WCHAR
varies

Presentation Time
Specifies the presentation time of the command, in milliseconds.
Type Index
Specifies the type of this command, as a zero-based index into the array of Command Types of this object.
Command Name Length
Specifies the number of Unicode characters that are found within the Command Name field.
Command Name
Specifies the name of this command.


Marker Object (optional, 0 or 1)
The Marker Object contains a small, specialized index that is used to provide named jump points within a file. This allows a content author to divide content into logical sections, such as song boundaries in an entire CD or topic changes during a long presentation, and to assign a human-readable name to each section of a file. This index information is then available to the client so the user can move directly to those points within the content.

The Marker Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
Reserved
GUID
128
Markers Count
DWORD
32
Reserved
WORD
16
Name Length
WORD
16
Name
WCHAR
varies
Markers
See below
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Marker Object. The value of this field shall be set to ASF_Marker_Object.
Object Size 
Specifies the size in bytes of the Marker Object. Valid values are larger than 48 bytes.
Reserved 
Reserved. This field shall be set to 4CFEDB20-75F6-11CF-9C0F-00A0C90349CB.
Markers Count 
Specifies the number of Marker structures in the Marker Object.
Reserved 
Specifies a reserved field. This field shall be set to 0.
Name Length 
Specifies the number of bytes that are found within the Name field. 
Name
Specifies the name of the Marker Object.
Markers 
Markers are described as follows:
Field Name
Field Type
Size (bits)
Offset
QWORD
64
Presentation Time
QWORD
64
Entry Length
WORD
16
Send Time
DWORD
32
Flags
DWORD
32
Marker Description Length
DWORD
32
Marker Description
BYTE
varies
Padding
BYTE
0, varies

The fields are defined as follows:
Offset 
Specifies a byte offset into the Data Object to the actual position of the marker in the Data Object. ASF parsers must seek to this position in order to properly display data at the specified marker Presentation Time
Presentation Time 
Specifies the Presentation Time of the marker, in 100-nanosecond units.
Entry Length 
Specifies the length in bytes of the next fields. This includes the size of the Send Time, Flags, and Marker Description Length fields, the number of bytes stored in the Marker Description field, and optional padding bytes.
Send Time 
Specifies the send time of the marker entry, in milliseconds.
Flags 
Flags are reserved and should be set to 0.
Marker Description Length 
Specifies the number of bytes that are found within the Marker Description field.
Marker Description 
Specifies an array of WCHARs containing a description of the marker entry.
Padding 
Specifies an array of padding bytes. This field exists if, and only if, the Entry Length field value is larger than the sum of the size of the Send Time, Flags, and Marker Description Length fields, and the number of bytes stored in the Marker Description field.


Bitrate Mutual Exclusion Object (optional)
The Bitrate Mutual Exclusion Object identifies video streams that have a mutual exclusion relationship to each other (in other words, only one of the streams within such a relationship can be streamed and the rest are ignored). There should be one instance of this object for each set of objects that contains a mutual exclusion relationship. The exclusion type is used so that implementations can allow user selection of common choices, such as bit rate.

The Mutual Exclusion Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
Exclusion Type
GUID
128
Stream Numbers Count
WORD
16
Stream Numbers
WORD
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Mutual Exclusion Object. The value of this field shall be set to ASF_Bitrate_Mutual_Exclusion_Object.
Object Size 
Specifies the size in bytes of the Bitrate Mutual Exclusion Object. Valid values are larger than 42 bytes.
Exclusion Type 
Specifies the nature of the mutual exclusion relationship. Use one of the GUIDs defined in section 7.5.
Stream Numbers Count 
Specifies the number of video streams listed in the Stream Numbers field.
Stream Numbers 
Specifies the list of mutually exclusive video stream numbers. Valid values are between 1 and 127 as defined in the Stream Properties Object.


Error Correction Object (optional, one only)
The Error Correction Object defines the error correction method. This allows different error correction schemes to be used during content creation. The Error Correction Object contains provisions for opaque information needed by the error correction engine for recovery. For example, if the error correction scheme is simple N+1 parity, then N must be available.

The Error Correction Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
Error Correction Type
GUID
128
Error Correction Data Length
DWORD
32
Error Correction Data
BYTE
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Error Correction Object. The value of this field shall be set to ASF_Error_Correction_Object.
Object Size 
Specifies the size in bytes of the Error Correction Object. Valid values are larger than 44 bytes.
Error Correction Type 
Specifies the type of error correction. Use one of the GUIDs defined in section 7.4.
Error Correction Data 
Specifies data specific to the error correction scheme. The structure for the Error Correction Data field is determined by the value stored in the Error Correction Type field. See section 6.1.1 for further details.


Content Description Object (optional, one only)
The Content Description Object permits authors to record well-known data describing the file and its contents. This object is used to store standard bibliographic information such as title, author, copyright, description, and rating information. This information is pertinent to the entire file.

The Content Description Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
Title Length
WORD
16
Author Length
WORD
16
Copyright  Length
WORD
16
Description Length
WORD
16
Rating Length
WORD
16
Title
WCHAR
Varies
Author
WCHAR
Varies
Copyright
WCHAR
Varies
Description
WCHAR
Varies
Rating
WCHAR
Varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Content Description Object. The value of this field shall be set to ASF_Content_Description_Object.
Object Size 
Specifies the size in bytes of the Content Description Object. Valid values are larger than 34 bytes.
Title Length 
Specifies the number of bytes that comprise the title information stored in the Title field.
Author Length 
Specifies the number of bytes that comprise the author information stored in the Author field.
Copyright Length 
Specifies the number of bytes that comprise the copyright information stored in the Copyright field.
Description Length 
Specifies the number of bytes that comprise the description information stored in the Description field.
Rating Length 
Specifies the number of bytes that comprise the rating information stored in the Rating field.
Title
Specifies an array of WCHARs that contains the title information.
Author
Specifies an array of WCHARs that contains the author information.
Copyright
Specifies an array of WCHARs that contains the copyright information.
Description
Specifies an array of WCHARs that contains the description information.
Rating
Specifies an array of WCHARs that contains the rating information.


Extended Content Description Object (optional, one only)
The Extended Content Description Object permits authors to record data describing the file and its contents that is beyond the standard bibliographic information such as title, author, copyright, description, or rating information. This information is pertinent to the whole file. Each Content Descriptor stored in this object uses a name/value pair metaphor.

The Extended Content Description Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
Content Descriptors Count
WORD
16
Content Descriptors
See text
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Extended Content Description Object. The value of this field shall be set to ASF_Extended_Content_Description_Object.
Object Size 
Specifies the size in bytes of the Extended Content Description Object. Valid values are larger than 26 bytes.
Content Descriptors Count 
Specifies the number of entries in the Content Descriptors list.
Content Descriptors
Descriptors are defined as follows:
Field Name
Field Type
Size (bits)
Descriptor Name Length
WORD
16
Descriptor Name
WCHAR
varies
Descriptor Value Data Type
WORD
16
Descriptor Value Length
WORD
16
Descriptor Value
See text
varies

Where:
Descriptor Name Length 
Specifies the size in bytes of the Descriptor Name field.
Descriptor Name 
Specifies an array of Unicode characters that contains the name of the descriptor.
Descriptor Value Data Type 
Specifies the type of the data stored in the Descriptor Value field. The following types are defined:
Value
Type
Descriptor Value Length
0x0000
Unicode string
varies
0x0001
BYTE array
varies
0x0002
BOOL
32
0x0003
DWORD
32
0x0004
QWORD
64
0x0005
WORD
16
Descriptor Value Length 
Specifies the number of bytes stored in the Descriptor Value field. See table in Descriptor Value Data Type section for sizes.
Descriptor Value 
Specifies the value for the Content Descriptor. The type of this value, is determined by the Descriptor Value Data Type field. 

Stream Bitrate Properties Object (optional, one only)
The Stream Bitrate Properties Object defines the average bitrate of each media stream. It is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
Bitrate Records Count
WORD
16
Bitrate Records
See text
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Stream Bitrate Properties Object. The value of this field shall be set to ASF_Stream_Bitrate_Properties_Object.
Object Size 
Specifies the size in bytes of the Stream Bitrate Properties Object. Valid values are larger than 26 bytes.
Bitrate Records Count 
Specifies the number of records listed in the Bitrate Records field.
Bitrate Records 
Bitrate Records are described as follows:
Field Name
Field Type
Size (bits)
Flags
WORD
16
Stream Number

7 (LSB)
Reserved

9
Average Bitrate
DWORD
32

Where:
Flags
The flags are stored in LSB order.

Stream Number (bits 0-6)
Specifies the number of this stream described by this record. 0 is an invalid stream. Valid values are between 1 and 127.
Reserved (bits 7-15)
These bits are reserved and should be set to 0.
Average Bitrate 
Specifies the average bitrate of the stream in bits/s.


Padding Object (optional)
The Padding Object is a dummy object that is used to pad out the size of the Header Object. This object allows for growing/shrinking the size of any object stored in the Header Object without having to rewrite the entire ASF file, but the Header Object itself. For instance, if entries in the Content Description Object need to be removed or shortened, the size of the Padding Object can be increased to compensate for the reduction in size of the Content Description Object. The ASF file can then be updated by overwriting the previous Header Object with the edited Header Object of identical size, without having to move/rewrite the data contained in the Data Object. Playback applications shall simply ignore Padding Objects. The Padding Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
Padding Data
BYTE
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Padding Object. The value of this field shall be set to ASF_Padding_Object.
Object Size 
Specifies the size in bytes of the Padding Object. Valid values are larger than 24 bytes.
Padding Data 
Specifies an array of bytes used for padding purposes.  The length of the padding object data is calculated as Object Size – 24 bytes ( sizeof( Object ID ) + sizeof( Object Size ) ).


ASF Top-level Data Object 
The Data Object contains all of the Data Packets for a file. These Data Packets are organized in terms of increasing send times. A Data Packet can contain interleaved data from several media streams. This data consists of entire objects from one or more streams. Alternatively, it can consist of partial objects (fragmentation).

Capabilities provided within the interleave packet definition include:

	Single or multiple payload types per Data Packet

Fixed-sized Data Packets
Error correction information (optional)
Clock information (optional)
Redundant sample information, such as presentation time stamp (optional)


ASF Data Object (mandatory, one only)
The Data Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD  
64
File ID
GUID
128
Total Data Packets
QWORD
64
Reserved
WORD
16
Data Packets
See Section  \* MERGEFORMAT 4.2
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Data Object. The value of this field shall be set to ASF_Data_Object.
Object Size 
Specifies the size of the Data Object. Valid values are larger than 50 bytes. Note that if the Broadcast Flag is set on the File Properties Object, then the Object Size field may be 0. This is a special case that indicates the size of the Data Object is unknown. It is not valid to have an Object Size of 0 if Broadcast Flag is not set.
File ID 
Specifies the unique identifier for this ASF file. The value of this field shall be regenerated every time the file is modified in any way. The value of this field shall be identical to the value of the File ID field of the Header Object.
Total Data Packets
Specifies the number of ASF Data Packet entries that exist within the Data Object. The value of this field is invalid if the Broadcast Flag field of the File Properties Object is set to 1.
Reserved 
Specifies a reserved field. The value of this field shall set to 0x0101.
Data Packets
Specifies a list of Data Packets, as defined in section 4.2.

This structure is immediately followed by one or more Data Packets.


ASF data packet definition
In general, ASF media types logically consist of sub elements that are referred to as media objects. What a media object happens to be in a given media stream is entirely stream-dependent (for example, a frame within a video stream). An ASF Data Packet is a conveniently sized grouping of complete or fragmented media objects from several media streams.

ASF Data Packets are structured in the following way:




Payload Data

Error Correction Data

Payload Parsing Information

Padding Data

Optional

Optional


Opaque Data

Error Correction Data

Padding Data

Optional

Optional
Or

The following sections detail the content of each block shown in the previous diagram.


Error correction data
ASF Data Packets may start with some error correction data. This is signaled by the high order bit (Error Correction Present bit) of the first byte of the Data Packet being set. If this bit isn’t set, a Data Packet starts with the payload data described in section 4.2.2. If this bit is set to 1, a Data Packet starts with the following error correction data:

Field Name
Field Type
Size (bits)
Error Correction Flags
BYTE
8
Error Correction Data Length

4 (LSB)
Opaque Data Present

1
Error Correction Length Type

2
Error Correction Present

1
Error Correction Data
BYTE
varies

The fields are defined as follows:

Error Correction Flags
The flags are stored in LSB order.

Error Correction Data Length (bits 0-3)
The value of this field is valid, only if the value of the Error Correction Length Type field is 00. If the Error Correction Length Type field is 00, this field represents the size of the Error Correction Data field, in bytes.  The value of this field should be set to 0010.  If the Error Correction Length Type field is different than 00, this field shall be set to 0000.
Opaque Data Present (bit 4)
Specifies, if set, that the Error Correction Data field is followed by opaque data.  The value of this field should be set to 0.
Error Correction Length Type (bits 5-6)
Specifies the number of bits used to code the size of the error correction data.  The value of this field should be set to 00, indicating that the size of the error correction data is stored in the Error Correction Data Length field.  Values other than 00 are reserved for future use.
Error Correction Present (bit 7)
Specifies, if set, that this Data Packet starts with error correction information. If set, the structure of the Data Packet is as described above. If it is not set, the Data Packet starts with the payload structure, as shown in section 4.2.2.
Error Correction Data 
Specifies an array of bytes containing error correction data. The format of this data is based on the presence of the Error Correction Object, and the value of the Error Correction Type field of the Error Correction Object. In all cases, the format of the first two bytes of Error Correction Data are defined as follows:
Field Name
Field Type
Size (bits)
First byte - Type
BYTE
8
Type

4 (LSB)
Number

4
Second byte - Cycle
BYTE
8

Where:
First byte – Type
The type values are stored in LSB order.
Type (bits 0-3)
Specifies the type of the error correction data. The following values are defined:
Value (bits)
Description
0000
The data is uncorrected. If there is no Error Correction Object in the Header Object, this is the value that shall be used for this field.
0001
The type of error correction is XOR data. This field can only be set to this value if there is an Error Correction Object in the Header Object.
0010
The type of error correction is parity data. This field can only be set to this value if there is an Error Correction Object in the Header Object.
Number (bits 4-7)
This number shall be set to 0 if the value of the Type field indicates that the data is uncorrected. If there is an Error Correction Object in the Header Object, this field shall be set to 1.
Second byte - Cycle 
Specifies the cycle used by the error correction algorithm. This number shall be set to 0 if the value of the Type field indicates that the data is uncorrected.


Payload parsing information
Following error correction data, if any error correction data is present, is the payload parsing information. Payload parsing information has the following structure:

Field Name
Field Type
Size (bits)
Length Type Flags
BYTE
8
Multiple Payloads Present

1 (LSB)
Sequence Type

2
Padding Length Type

2
Packet Length Type

2
Error Correction Present

1
Property Flags
BYTE
8
Replicated Data Length Type

2 (LSB)
Offset Into Media Object Length Type

2
Media Object Number Length Type

2
Stream Number Length Type

2
Packet Length
BYTE, WORD or DWORD
0, 8, 16, 32
Sequence
BYTE, WORD or DWORD
0, 8, 16, 32
Padding Length
BYTE, WORD or DWORD
0, 8, 16, 32
Send Time
DWORD or QWORD
32, 64
Duration
WORD, DWORD or QWORD
16, 32, 64


The fields are defined as follows:

Length Type Flags
The flags are stored in LSB order.
Multiple Payloads Present (bit 0)
Specifies, if set, that the Data Packet contains multiple payloads. Whenever this flag is set, there will be data from multiple media stream samples in the Data Packet.
Sequence Type (bits 1-2)
Specifies the number of bits used to code the Sequence field. The following values are defined:
Value Type
Description
00
The Sequence field does not exist.
01
The Sequence field is coded using a BYTE.
10
The Sequence field is coded using a WORD.
11
The Sequence field is coded using a DWORD.
The value of field should be set to 00.
Padding Length Type (bits 3-4)
Specifies the number of bits used to code the Padding Length field. The following values are defined:
Value Type
Description
00
The Padding Length field does not exist.
01
The Padding Length field is coded using a BYTE.
10
The Padding Length field is coded using a WORD.
11
The Padding Length field is coded using a DWORD.
Packet Length Type (bits 5-6)
Specifies the number of bits used to code the Packet Length field. The following values are defined:
Value Type
Description
00
The Packet Length field does not exist.
01
The Packet Length field is coded using a BYTE.
10
The Packet Length field is coded using a WORD.
11
The Packet Length field is coded using a DWORD.
Error Correction Present (bit 7)
Specifies, if set, that this Data Packet starts with error correction information. If not set, the structure of the Data Packet starts with the payload data as described above. If it is set, the Data Packet starts with error correction structure, as shown in section 4.2.1 and this bit in Length Type Flags following error correction data in the Data Packet is not used and shall be ignored.
Property Flags
The flags are stored in LSB order.

Replicated Data Length Type (bits 0-1)
Specifies the number of bits used to code the Replicated Data Length field. The following values are defined:
Value Type
Description
00
The Replicated Data Length field does not exist.
01
The Replicated Data Length field is coded using a BYTE.
10
The Replicated Data Length field is coded using a WORD.
11
The Replicated Data Length field is coded using a DWORD.
The value of this field should be set to 01.
Offset Into Media Object Length Type (bits 2-3)
Specifies the number of bits used to code the Offset Into Media Object Length field. The following values are defined:
Value Type
Description
00
The Offset Into Media Object Length field does not exist.
01
The Offset Into Media Object Length field is coded using a BYTE.
10
The Offset Into Media Object Length field is coded using a WORD.
11
The Offset Into Media Object Length field is coded using a DWORD.
The value of this field should be set to 11.
Media Object Number Length Type (bits 4-5)
Specifies the number of bits used to code the Media Object Number Length field. The following values are defined:
Value Type
Description
00
The Media Object Number Length field does not exist.
01
The Media Object Number Length field is coded using a BYTE.
10
The Media Object Number Length field is coded using a WORD.
11
The Media Object Number Length field is coded using a DWORD.
The value of this field shall be set to 01.
Stream Number Length Type (bits 6-7)
Specifies the number of bits used to code the Stream Number Length field. The value of this field shall be set to 01 to indicate that the Stream Number Length field is coded using a BYTE.
Packet Length 
This field specifies the length of the data packet. This field exists only if the value of the Packet Length Type field is not ‘00’. Whenever present, the Packet Length field can be coded using ether a BYTE, a WORD, or a DWORD. This is specified by the value of the Packet Length Type field.
Sequence
This field is reserved for future use, and should be ignored. This field exists only, and only if the value of the Sequence Type field is not 00. Whenever present, the Sequence field can be coded using ether a BYTE, WORD or a DWORD. This is specified by the value of the Sequence Type field.
Padding Length 
This field specifies the length of the padding at the end of a data packet. This field exists only if the value of the Padding Length Type field is not ‘00’. Whenever present, the Padding Length field can be coded using ether a BYTE, WORD, or DWORD. This is specified by the value of the Padding Length Type field.
Send Time 
Specifies the send time of the Data Packet. The Send Time field must be coded using a DWORD, and is specified in millisecond units.
Duration 
Specifies the duration of the Data Packet. The Duration field is coded using a WORD, and is specified in millisecond units.


Payload data
The actual media data follows the payload parsing information. This data can contain one or several payloads of data depending upon the value of the Multiple Payloads field of the structure described in the previous section. If Multiple Payloads is set to 1, the actual data is composed of multiple payloads, as described in section 4.2.3.3.


Single payload
Payload data in a Data Packet with a unique payload has the following structure:

Field Name
Field Type
Size (bits)
Payload
See below


where the Payload field is parsed as follows. Note that if the Replicated Data Length field contains a value of 1, the payload should be interpreted as described in section 4.2.3.2:

Payload

Field Name
Field Type
Size (bits)
Stream Number
BYTE
8
Media Object Number
BYTE, WORD, or DWORD
0, 8, 16, 32
Offset Into Media Object
BYTE, WORD, or DWORD
0, 8, 16, 32
Replicated Data Length
BYTE, WORD, or DWORD
0, 8, 16, 32
Replicated Data
BYTE
0, varies
Payload Data
BYTE
varies

The fields are defined as follows:

Stream Number 
Specifies the stream number of the stream this data payload belongs to. Note, the high order bit of this field is not used in defining the value of the stream number. Instead, this bit is used to signal the presence of a keyframe in the Data Payload. Effectively, as the stream number value is coded using the 7 least significant bits of this field, allowed stream number values are between 1 and 127.
Media Object Number 
Specifies the number of the media object this data payload belongs to. This field may not be present if the Media Object Number Length Type field of the payload parsing information structure is set to 00. Whenever present, the Media Object Number field can be coded using ether a BYTE, a WORD, or a DWORD. This is specified by the value of the Media Object Number Length Type field.
Offset Into Media Object
Specifies the byte offset in the media object this data payload belongs to. This field may not be present if the Offset Into Media Object Length Type field of the payload parsing information structure is set to 00. Whenever present, the Offset Into Media Object field can be coded using ether a BYTE, a WORD, or a DWORD. This is specified by the value of the Offset Into Media Object Length Type field.
Replicated Data Length
Specifies the size in bytes of the Replicated Data field. This field may not be present if the Replicated Data Length Type field of the payload parsing information structure is set to 00.  Whenever present, the Replicated Data Length field can be coded using ether a BYTE, a WORD, or a DWORD. This is specified by the value of the Replicated Data Length Type field. If the value of this field is set to 1, the payload should be interpreted as a compressed payload, as described in section 4.2.3.2.
Replicated Data
Specifies an array of opaque, replicated data. The number of bytes in this array is specified by the Replicated Data Length field. Replicating sample properties makes error correction possible, allowing continued operation in an environment with an unreliable data source. Whenever present, this data always starts with a DWORD that contains the size of the Media Object this payload belongs to, immediately followed by a DWORD that contains the presentation time in milliseconds of the Media Object this payload belongs to. Following those two DWORDs is optional extension data for media samples.
Payload Data
Specifies an array containing the actual data for the payload. The number of byes in this array can be calculated from the overall Packet Length field.

Single payload, compressed payload data
The following is the compressed payload interpretation of a single payload, as determined when the Replicated Data Length field of a single payload has a value of 1. A compressed payload contains one or more subpayloads. Each of those subpayloads should be treated as an independent payload:

Payload 
A Payload is described as follows:
Field Name
Field Type
Size (bits)
Stream Number
BYTE
8
Media Object Number
BYTE, WORD or DWORD
0, 8, 16, 32
Presentation Time
BYTE, WORD or DWORD
0, 8, 16, 32
Replicated Data Length
BYTE, WORD or DWORD
0, 8, 16, 32
Presentation Time Delta
BYTE
8
Sub-Payload Data
BYTE
varies

Where:
Stream Number 
Specifies the stream number of the stream this data payload belongs to. Note, the high order bit of this field is not used in defining the value of the stream number. Instead, this bit is used to signal the presence of a keyframe in the Data Payload. Effectively, as the stream number value is coded using the 7 least significant bits of this field, allowed stream number values are between 1 and 127.
Media Object Number 
Specifies the number of the media object that the first sub-payload belongs to. The media object number of each subsequent sub-payload is the Media Object Number field plus the sub-payload number. This field may not be present if the Media Object Number Length Type field of the payload parsing information structure is set to 00. Whenever present, the Media Object Number field can be coded using ether a BYTE, WORD or a DWORD. This is specified by the value of the Media Object Number Length Type field.
Presentation Time
Specifies the presentation time of the media object that the first sub-payload belongs to. This field must be present; the Offset Into Media Object Length Type field of the payload parsing information structure must not be set to 00. The Presentation Time field can be coded using ether a BYTE, WORD or a DWORD. This is specified by the value of the Offset Into Media Object Length Type field.
Replicated Data Length
Specifies the size in bytes of the Replicated Data field. This field must be present; the Replicated Data Length Type field of the payload parsing information structure must not be set to 00. Whenever present, the Replicated Data Length field can be coded using ether a BYTE, WORD or a DWORD. This is specified by the value of the Replicated Data Length Type field. The Replicated Data Length field must contain the value 1, or else the payload should be interpreted as a normal, non-compressed payload.
Presentation Time Delta
Specifies the presentation time delta to be applied to sub-payloads after the first. The presentation time of a media object in a sub-payload should be interpreted as the Presentation Time field plus the Presentation Time Delta times the sub-payload number.
Sub-Payload Data
Specifies an array containing the sub-payloads. The number of bytes in this array can be calculated from the overall Packet Length field.
Contains one or more Sub-Payloads, described as follows. Note that the number of Sub-Payloads is not explicitly specified; the last Sub-Payload should be detected by the end of the Sub-Payload data matching the end of the Sub-Payload Data, as indicated by the Payload Data Length field.

Field Name
Field Type
Size (bits)
Sub-Payload #0 Data Length
BYTE
8
Sub-Payload #0 Data
BYTE
varies
Sub-Payload #1 Data Length
BYTE
8
Sub-Payload #1 Data
BYTE
varies
…

varies
Each Sub-Payload should be interpreted as an independent payload, with properties described above.


Multiple payloads
Payload data in a Data Packet with multiple payloads has the following structure:

Field Name
Field Type
Size (bits)
Payload Flags
BYTE
8
Number of Payloads

6 (LSB)
Payload Length Type

2
Payloads
See text


The fields are defined as follows:

Payload Flags
The flags are stored in LSB order.

Number of Payloads (bits 0-5)
Specifies the number of payloads contained in the Payloads field. This field must not contain the value 0.
Payload Length Type (bits 6-7)
Specifies the number of bits used to code the Payload Length field contain in each of the payloads of this packet. The following values are defined:
Value Type
Description
01
The Payload Length field is coded using a BYTE.
10
The Payload Length field is coded using a WORD.
11
The Payload Length field is coded using a DWORD.
The value of this field should be set to 10.
Payloads 
This field contains an array of payloads. The number of entries in this array is specified by the Number of Payloads field. The Payload is commonly described as follows; however, if the Replicated Data Length field contains a value of 1, the payload should be interpreted as described in section 4.2.3.4:

Field Name
Field Type
Size (bits)
Stream Number
BYTE
8
Media Object Number
BYTE, WORD or DWORD
0, 8, 16, 32
Offset Into Media Object
BYTE, WORD or DWORD
0, 8, 16, 32
Replicated Data Length
BYTE, WORD or DWORD
0, 8, 16, 32
Replicated Data
BYTE
0, varies
Payload Length
BYTE, WORD or DWORD
8, 16, 32
Payload Data
BYTE
varies

The Payload fields are defined as follows:
Stream Number 
Specifies the stream number of the stream this data payload belongs to. Note, the high order bit of this field is not used in defining the value of the stream number. Instead, this bit is used to signal the presence of a keyframe in the Data Payload. Effectively, as the stream number value is coded using the 7 least significant bits of this field, allowed stream number values are between 1 and 127.
Media Object Number 
Specifies the number of the media object this data payload belongs to. This field may not be present if the Media Object Number Length Type field of the payload parsing information structure is set to 00.  Whenever present, the Media Object Number field can be coded using ether a BYTE, a WORD, or a DWORD. This is specified by the value of the Media Object Number Length Type field.
Offset Into Media Object
Specifies the byte offset in the media object this data payload belongs to. This field may not be present if the Offset Into Media Object Length Type field of the payload parsing information structure is set to 00. Whenever present, the Offset Into Media Object field can be coded using ether a BYTE, a WORD, or a DWORD. This is specified by the value of the Offset Into Media Object Length Type field.
Replicated Data Length
Specifies the size in bytes of the Replicated Data field. This field may not be present if the Replicated Data Length Type field of the payload parsing information structure is set to 00. Whenever present, the Replicated Data Length field can be coded using ether a BYTE, a WORD, or a DWORD. This is specified by the value of the Replicated Data Length Type field. If the value of this field is set to 1, the payload should be interpreted as a  compressed payload, as described in section 4.2.3.4.
Replicated Data
Specifies an array of replicated data. The number of bytes in this array is specified by the Replicated Data Length field. The number of bytes in this array is specified by the Replicated Data Length field. Replicating sample properties makes error correction possible, allowing continued operation in environments with an unreliable data source. Whenever present, this data always starts with a DWORD that contains the size of the Media Object this payload belongs to, immediately followed by a DWORD that contains the presentation time in milliseconds of the Media Object this payload belongs to. Following those two DWORDs is optional extension data for media samples.
Payload Length
Specifies the number of bytes in the Payload Data array. The value of this field must not be 0.
Payload Data
Specifies an array containing the actual data for the payload.


Multiple payloads, compressed payload data
The following describes the structure of a compressed payload in a multiple payload packet, as determined when the Replicated Data Length field of a payload has a value of 1. A compressed payload contains one or more sub-payloads. Each of those sub-payloads should be treated as an independent payload:

Field Name
Field Type
Size (bits)
Payload Flags
BYTE
8
Number of Payloads

6 (LSB)
Payload Length Type

2
Compressed Payloads
See text


The fields are defined as follows:

Payload Flags
The flags are stored in LSB order.

Number of Payloads (bits 0-5)
Specifies the number of payloads contained in the Payloads field. This field must not contain the value 0.
Payload Length Type (bits 6-7)
Specifies the number of bits used to code the Payload Length field contain in each of the payloads of this packet. The following values are defined:
Value Type
Description
01
The Payload Length field is coded using a BYTE.
10
The Payload Length field is coded using a WORD.
11
The Payload Length field is coded using a DWORD.
The value of this field should be set to 10.
Compressed Payloads

Field Name
Field Type
Size (bits)
Stream Number
BYTE
8
Media Object Number
BYTE, WORD or DWORD
0, 8, 16, 32
Presentation time
BYTE, WORD or DWORD
0, 8, 16, 32
Replicated Data Length
BYTE, WORD or DWORD
0, 8, 16, 32
Presentation time delta
BYTE
8
Payload Length
BYTE, WORD or DWORD
8, 16, 32
Sub-Payload Data
BYTE
varies

Where:
Stream Number 
Specifies the stream number of the stream this data payload belongs to. Note, the high order bit of this field is not used in defining the value of the stream number. Instead, this bit is used to signal the presence of a keyframe in the Data Payload. Effectively, as the stream number value is coded using the 7 least significant bits of this field, allowed stream number values are between 1 and 127.
Media Object Number 
Specifies the number of the media object that the first sub-payload belongs to. The media object number of each subsequent sub-payload is the Media Object Number field plus the sub-payload number. This field may not be present if the Media Object Number Length Type field of the payload parsing information structure is set to 00. Whenever present, the Media Object Number field can be coded using ether a BYTE, WORD or a DWORD. This is specified by the value of the Media Object Number Length Type field.
Presentation Time
Specifies the presentation time of the media object that the first sub-payload belongs to. This field must be present; the Offset Into Media Object Length Type field of the payload parsing information structure must not be set to 00. The Presentation Time field can be coded using ether a BYTE, WORD or a DWORD. This is specified by the value of the Offset Into Media Object Length Type field.
Replicated Data Length
Specifies the size in bytes of the Replicated Data field. This field must be present; the Replicated Data Length Type field of the payload parsing information structure must not be set to 00. Whenever present, the Replicated Data Length field can be coded using ether a BYTE, WORD or a DWORD. This is specified by the value of the Replicated Data Length Type field. The Replicated Data Length field must contain the value 1, or else the payload should be interpreted as a normal, non-compressed payload.
Presentation Time Delta
Specifies the presentation time delta to be applied to sub-payloads after the first. The presentation time of a media object in a sub-payload should be interpreted as the Presentation Time field plus the Presentation Time Delta times the sub-payload number.
Payload Length
Specifies the number of bytes in the Sub-Payload Data array. The value of this field must not be 0.
Sub-Payload Data
Specifies an array containing the sub-payloads.
Contains one or more Sub-Payloads, described as follows. Note that the number of Sub-Payloads is not explicitly specified; the last Sub-Payload should be detected by the end of the Sub-Payload data matching the end of the Sub-Payload Data, as indicated by the Payload Length field.

Field Name
Field Type
Size (bits)
Sub-Payload #0 Data Length
BYTE
8
Sub-Payload #0 Data
BYTE
varies
Sub-Payload #1 Data Length
BYTE
8
Sub-Payload #1 Data
BYTE
varies
…

varies
Each Sub-Payload should be interpreted as an independent payload, with properties described above.


Padding data
Following the payload data, an ASF Data Packet may contain padding data. Padding data in a Data Packet has the following structure:

Field Name
Field Type
Size (bits)
Padding Data
BYTE
0, varies

The fields are defined as follows:

Padding Data
Specifies an array of bytes containing padding data. The size of this array is specified by the Padding Length field, when present in the payload parsing information structure. If the Padding Length field is not present, the Padding Data array is empty. When present, these bytes should be set to 0.


ASF Top-level Simple Index Object (optional, recommended, one per video stream)
For each video stream in an ASF file, there should be one instance of the Simple Index Object.  Additionally, the Simple Index Objects shall ordered by Stream Number.

Index entries in the Simple Index Object are in terms of Presentation Times. The corresponding Packet Number field values (of the Index Entry, see below) are offsets that indicate the starting location of an ASF Data Packet. Note that for video streams that contain both keyframes and non-keyframes, the Packet Number will always point to the closest past keyframe.

The Simple Index Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Object ID
GUID
128
Object Size
QWORD
64
File ID
GUID
128
Index Entry Time Interval
QWORD
64
Maximum Packet Count
DWORD
32
Index Entries Count
DWORD
32
Index Entries
See text
varies

The fields are defined as follows:

Object ID 
Specifies the GUID for the Simple Index Object. The value of this field shall be set to ASF_Simple_Index_Object.
Object Size 
Specifies the size in bytes of the Simple Index Object. Valid values are larger than 56 bytes.
File ID 
Specifies the unique identifier for this ASF file. The value of this field should be regenerated every time the file is modified in any way. The value of this field may be set to 0 or set to be identical to the value of the File ID field of the Data Object and the Header Object.  ASF parsers may safely ignore this value.
Index Entry Time Interval 
Specifies the time interval between each index entry in 100-nanosecond units.
Maximum Packet Count 
Specifies the maximum Packet Count value of all Index Entries.
Index Entries Count 
Specifies the number of Index Entries structures contained in the next field.
Index Entries 
Index Entries are described as follows:
Field Name
Field Type
Size (bits)
Packet Number
DWORD
32
Packet Count
WORD
16

The fields are defined as follows:
Packet Number 
Specifies the number of the Data Packet associated with this index entry. Note that for video streams that contain both keyframes and non keyframes, this field will always point to the closest past keyframe.
Packet Count 
Specifies the number of Data Packets to send at this index entry. If a video keyframe has been fragmented into two Data Packets, the value of this field will be equal to 2.


Standard ASF Media Types
ASF files store a wide variety of multimedia content. It is anticipated that implementations will produce unique media types of their own creation. However, a rich set of standard media types that are commonly supported are defined to enable compatibility between diverse implementations.

The purpose of this section is to define a set of standard ASF media types. The explicit intention of this section is that if an implementation supports a media type defined within this section (audio, video, and commands or script), that media type must be supported in the manner described within this section if the implementation is to be considered content-compliant with the ASF specification. This commonality will define a minimum subset of media within which multi-vendor interoperability is possible. No restrictions are placed upon how implementations support nonstandard media types (in other words, media types other than those covered in this section).

The following subsections will define the core media types for audio, video, and commands.


Audio media type
When the Stream Type of the Stream Properties Object has the value ASF_Audio_Media, the ASF audio media type that populates the Type-Specific Data field of the Stream Properties Object is represented using the following structure (the WAVEFORMATEX structure):

Field Name
Field Type
Size (bits)
Codec ID / Format Tag
WORD
16
Number of Channels
WORD
16
Samples Per Second
DWORD
32
Average Number of Bytes Per Second
DWORD
32
Block Alignment
WORD
16
Bits Per Sample
WORD
16
Codec Specific Data Size
WORD
16
Codec Specific Data
BYTE
varies

The fields are defined as follows:

Codec ID / Format Tag
Specifies the unique ID of the codec used to encode the audio data. There is a registration procedure for new codecs. Defined as the wFormatTag field of a WAVEFORMATEX structure.
Number of Channels
Specifies the number of audio channels. Monaural data uses one channel, and stereo data uses two channels. Defined as the nChannels field of a WAVEFORMATEX structure.
Samples per Second
Specifies a value in Hertz (cycles per second) that represents the sampling rate of the audio stream. Defined as the nSamplesPerSec field of a WAVEFORMATEX structure.
Average Number of Bytes Per Second
Specifies the average number of bytes per second of the audio stream. Defined as the nAvgBytesPerSec field of a WAVEFORMATEX structure.
Block Alignment
Specifies the block alignment, or block size, in bytes of the audio codec. Defined as the nBlockAlign field of a WAVEFORMATEX structure.
Bits per Sample
Specifies the number of bits per sample of mono data. This field shall be set to 0 for variable-bit-rate compression schemes. Defined as the wBitsPerSample field of a WAVEFORMATEX structure.
Codec Specific Data Size
Specifies the size in bytes of the Codec Specific Data buffer. Defined as the cbSize field of a WAVEFORMATEX structure. This value should be 0 when Codec ID is 1 (WAVE_FORMAT_PCM).
Codec Specific Data
Specifies an array of codec specific data bytes.

Please refer to the MSDN Library documentation for further information on the WAVEFORMATEX structure.


Spread audio
One Error Correction Type is spread audio. This refers to an error correction approach that minimizes the impact of lost audio data by spreading audio out over a span of packets. The compressed silence is used for silence injection if lost payload data an not be recreated. This approach works well for fixed bit rate audio codecs that have no inter-frame dependencies.

The Error Correction Data field is represented using the following structure:

Field Name
Field Type
Size (bits)
Span 
BYTE
8
Virtual Packet Length
WORD
16
Virtual Chunk Length
WORD
16
Silence Data Length
WORD
16
Silence Data
BYTE
varies

where:

Span
Specifies the number of packets over which audio will be spread. Typically, this value should be set to 1.
Virtual Packet Length
Specifies the virtual packet length. The value of this field should be set to the size of the largest audio payload found in the audio stream.
Virtual Chunk Length
Specifies the virtual chunk length. The value of this field should be set to the size of the largest audio payload found in the audio stream.
Silence Data Length
Specifies the number of bytes stored in the Silence Data field. This value should be set to 1. It is also valid for this value to equal the Block Alignment value (from the Audio Media Type).
Silence Data
Specifies an array of silence data bytes. This value should be set to 0 for the length of Silence Data Length.


Audio payload sizes
Audio payloads do not need to be of equal size. However, they need to be a multiple of the Block Alignment field of the WAVEFORMATEX structure defined at the beginning of this section.


Video media type
When the Stream Type of the Stream Properties Object has the value ASF_Video_Media, the ASF video media type that populates the Type-Specific Data field of the Stream Properties Object is represented using the following structure:

Field Name
Field Type
Size (bits)
Encoded Image Width
DWORD
32
Encoded Image Height
DWORD
32
Reserved Flags
BYTE
8
Format Data Size
WORD
16
Format Data
See below
varies

The fields are defined as follows:

Encoded Image Width
Specifies the width of the encoded image in pixels.
Encoded Image Height
Specifies the height of the encoded image in pixels.
Reserved Flags
Specifies reserved flags, and shall be set to 2.
Format Data Size
Specifies the size of the Format Data field in bytes.
Format Data
Specifies the details of the format of the image data. This format is structured as follows (the BITMAPINFOHEADER structure):
Field Name
Field Type
Size (bits)
Format Data Size
DWORD
32
Image Width
LONG
32
Image Height
LONG
32
Reserved
WORD
16
Bits Per Pixel Count
WORD
16
Compression ID
DWORD
32
Image Size
DWORD
32
Horizontal Pixels Per Meter
LONG
32
Vertical Pixels Per Meter
LONG
32
Colors Used Count
DWORD
32
Important Colors Count
DWORD
32
Codec Specific Data
BYTE
varies
The fields are defined as follows:
Format Data Size 
Specifies the number of bytes stored in the Format Data field. Defined as the biSize field of a BITMAPINFOHEADER structure.
Image Width 
Specifies the width of the encoded image in pixels. Defined as the biWidth field of a BITMAPINFOHEADER structure.
Image Height 
Specifies the height of the encoded image in pixels. Defined as the biHeight field of a BITMAPINFOHEADER structure.
Reserved 
Reserved. Shall be set to 1. Defined as the biPlanes field of a BITMAPINFOHEADER structure.
Bits Per Pixel Count 
Specifies the number of bits per pixel. Defined as the biBitCount field of a BITMAPINFOHEADER structure.
Compression ID
Specifies the type of the compression, using a four-character code. For ISO-MPEG-4 video, this contains MP4S, mp4s, M4S2, or m4s2. Defined as the biCompression field of a BITMAPINFOHEADER structure.
Image Size 
Specifies the size of the image in bytes. Defined as the biSizeImage field of a BITMAPINFOHEADER structure.
Horizontal Pixels Per Meter 
Specifies the horizontal resolution of the target device for the bitmap in pixels per meter. Defined as the biXPersPerMeter field of a BITMAPINFOHEADER structure.
Vertical Pixels Per Meter 
Specifies the vertical resolution of the target device for the bitmap in pixels per meter. Defined as the biYPersPerMeter field of a BITMAPINFOHEADER structure.
Colors Used Count 
Specifies the number of color indexes in the color table that are actually used by the bitmap. Defined as the biClrUsed field of a BITMAPINFOHEADER structure.
Important Colors Count 
Specifies the number of color indexes that are required for displaying the bitmap. If this value is zero, all colors are required. Defined as the biClrImportant field of a BITMAPINFOHEADER structure.
Codec Specific Data
Specifies an array of codec specific data bytes. The size of this array is equal to the Format Data Size field minus the size of the Format Data fields listed above.

Please refer to the MSDN Library documentation for further information on the BITMAPINFOHEADER structure.


Command media type
When the Stream Type of the Stream Properties Object has the value ASF_Command_Media, the ASF command media type that populates the Type-Specific Data field of the Stream Properties Object shall be null and the value of Type-Specific Data Length shall be 0.

While the name value pairs associated with the commands can be any value, system defined command types include URL, Filename, and Text. The URL command type indicates that the URL is to be opened by a client into an HTML window or frame. The Filename command type indicates that the ASF file indicated is to be played immediately. The Text command type indicates that the data strings should be interpreted as captioned text.

For commands that are not stored in the Script Command Object (see section 3.6), each media sample is composed of a NULL-terminated command type string, followed by a ‘\0’ WCHAR character, followed by a NULL-terminated command string.


ASF GUIDs
GUIDs are used to uniquely identify all objects and entities within ASF files. This provides a foundation for extensibility and flexibility. 

A GUID uniquely identifies each ASF multimedia object type. New media types, codec types, error correction approaches, and other innovations can be created, identified by their own GUIDs, and inserted into ASF data streams. 

New ASF object types may be defined. This extensibility enables ASF to support new innovations as they arise. Note, however, that each new ASF object type needs its own unique GUID.

The following sections describe standard GUIDs that have been defined for all ASF objects and related fields within this specification. Implementations may supplement this list with additional GUIDs when necessary to identify entities, elements, or ideas that have not yet been enumerated by this section.


Base ASF Object GUIDS
The following table contains the names and values of base ASF object GUIDs:

Name
GUID
ASF_Header_Object
75B22630-668E-11CF-A6D9-00AA0062CE6C
ASF_Data_Object
75B22636-668E-11CF-A6D9-00AA0062CE6C
ASF_Simple_Index_Object
33000890-E5B1-11CF-89F4-00A0C90349CB


Header Object GUIDS
The following table contains the names and values of standard ASF Header Object GUIDs:

Name
GUID
ASF_File_Properties_Object
8CABDCA1-A947-11CF-8EE4-00C00C205365
ASF_Stream_Properties_Object
B7DC0791-A9B7-11CF-8EE6-00C00C205365
ASF_Stream_Bitrate_Properties_Object
7BF875CE-468D-11D1-8D82-006097C9A2B2
ASF_Content_Description_Object
75B22633-668E-11CF-A6D9-00AA0062CE6C
ASF_Extended_Content_Encryption_Object
298AE614-2622-4c17-B935-DAE07EE9289C
ASF_Script_Command_Object
1EFB1A30-0B62-11D0-A39B-00A0C90348F6
ASF_Marker_Object
F487CD01-A951-11CF-8EE6-00C00C205365
ASF_Header_Extension_Object
5FBF03B5-A92E-11CF-8EE3-00C00C205365
ASF_Bitrate_Mutual_Exclusion_Object
D6E229DC-35DA-11D1-9034-00A0C90349BE
ASF_Codec_List_Object
86D15240-311D-11D0-A3A4-00A0C90348F6
ASF_Extended_Content_Description_Object
D2D0A440-E307-11D2-97F0-00A0C95EA850
ASF_Error_Correction_Object
75B22635-668E-11CF-A6D9-00AA0062CE6C
ASF_Stream_Bitrate_Properties_Object
7BF875CE-468D-11D1-8D82-006097C9A2B2
ASF_Padding_Object
1806D474-CADF-4509-A4BA-9AABCB96AAE8


Stream Properties Object Stream Type GUIDs
The following table contains the names and values of standard GUIDs for the Stream Type field of the Stream Properties Object:

Name
GUID
ASF_Audio_Media
F8699E40-5B4D-11CF-A8FD-00805F5C442B
ASF_Video_Media
BC19EFC0-5B4D-11CF-A8FD-00805F5C442B
ASF_Command_Media
59DACFC0-59E6-11D0-A3AC-00A0C90348F6
	


Stream Properties Object Error Correction Type GUIDs 
The following table contains the names and values of the GUIDs for the Error Correction Type field of the Stream Properties Object:

Name
GUID
ASF_No_Error_Correction
20FB5700-5B55-11CF-A8FD-00805F5C442B
ASF_Audio_Spread
BFC3CD50-618F-11CF-8BB2-00AA00B4E220


Mutual Exclusion Object Exclusion Type GUIDs
The following table contains the names and values of the GUIDs for the Exclusion Type field of the Mutual Exclusion Object:

Name
GUID
ASF_Mutex_Bitrate
D6E22A01-35DA-11D1-9034-00A0C90349BE
ASF_Mutex_Unknown
D6E22A02-35DA-11D1-9034-00A0C90349BE


Header Extension Object GUIDs
The following table contains the names and values of the GUIDs for the Reserved 1 field of the Header Extension Object:

Name
GUID
ASF_Reserved_1
ABD3D211-A9BA-11cf-8EE6-00C00C205365


Codec Information
This section describes how specific audio and video information is stored in the Stream Properties Object. Refer to sections 3.3 and 6 for further information.

Audio Codec Type Specific Data In ASF
This section outlines how audio information is stored in the Stream Properties Object for the following codecs.

Codec Name
Format Tag
Notes
Windows Media Audio
0x0161
Version 7 & 8
GSM-AMR
0x7A21
Fixed bitrate, no SID
GSM-AMR
0x7A22
Variable bitrate, including SID


Windows Media Audio
Windows Media Audio type specific information is stored in the following format as part of the Type-Specific Data of the Stream Properties Object as outlined in section 6.1.

struct WMA_TYPE_SPECIFIC_DATA
{
    WAVEFORMATEX wfx;
    DWORD        dwSamplesPerBlock;
    WORD         wEncodeOptions;
    DWORD        dwSuperBlockAlign;
}; 

GSM-AMR
GSM-AMR type specific information is stored in the following format as part of the Type-Specific Data of the Stream Properties Object as outlined in section 6.1.

struct GSMAMR_TYPE_SPECIFIC_DATA
{
    WAVEFORMATEX wfx;
    // bit[0] = SID is used (must be zero in case wFormat == 0x7A21)
    // bit[1] = varying bitrate is used (must be zero in case wFormat == 0x7A21)
    DWORD dwFlags;	
};


MPEG-4 Video Type Specific Data in ASF
This section explains how a video decoder should decode the stream header information (decoder configuration) contained in ASF. This recommendation ensures that the decoder will be compatible with current and future encoded content that makes use of the MPEG video FourCC codes MP4S and M4S2. In order to achieve this full compatibility, only a very simple test is needed in the decoder software so as to decode the video headers correctly.

Background
There are two raw MPEG-4 video stream types, with FourCCs MP4S and M4S2. At the frame level, all MPEG-4 compatible decoders can decode both stream types, but there is a difference at the level of the initial header information. MP4S is an older format that was based on MPEG-4 Version 1 of August 1999 and was compatible with the MPEG ISO reference software of that time.  Consequently, some of the new Version 2 header information is not included in this stream type.  M4S2 is the new format and is fully compatible with MPEG-4 Version 2 bitstream as it is now defined in ISO MPEG-4 document N3056.

In order to achieve maximum compatibility, video decoders should be able to decode both stream types. This is very simple to achieve with only a tiny modification to the decoding process.

Decoding Process
The video stream is made up of two parts: The video bitstream header, contained in the extended BITMAPINFOHEADER (or “EBIH”), and the video bitstream itself, consisting of compressed frames.  In order to handle both FourCC types, it is necessary to make a software test to correctly decode the EBIH. There are no changes to the method of decoding the compressed frames.

The EBIH contains decoder configuration information:

	In the case of the MP4S stream type, it has the format described below in the section “Decoding MP4S header information”. The first start code is video_object_start_code. All remaining syntax elements are fully compatible with MPEG-4 with visual_object_verid = 1.


In the case of M4S2, the header has the format described in N3056, and the first start code is visual_object_sequence_start_code and all syntax elements are fully compatible with MPEG-4. However in order to allow flexibility for those people generating short header streams using M4S2, we currently allow the whole MPEG-4 header (from Visual Sequence to Video Object Layer, inclusive) to be replaced by a single 22-bit short_video_start_marker. This is not compatible with MPEG-4, but is allowed for convenience.

The diagram below shows the difference between MP4S and M4S2 EBMI headers:
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The following code should be used to handle both header types. It is based on examining the first few bits of the EBMI header.

if( peekbits(22) == 0x20 )  // short_header_start_marker
{
// ignore rest of EBMI, decode as short header stream
}
else if ( peekbits(32) == 0x1B0 )  // visual_object_sequence_start_code
{
// M4S2
DecodeVisualSequenceHeader(…);
DecodeVisualObjectHeader(…);
}
else
{
// MP4S
// assume default values for visual headers above 
// (see section 8.2.3.2 of this document)
InitDefaultVisualSequenceAndObjectElements();

// set default value of visual object syntax element
// to indicate version number of bitstream
visual_object_verid = 1;
}

DecodeVideoObjectHeader(…);
DecodeVideoObjectLayerHeader(…);


This pseudo code is very simple to implement and provides full compatibility with existing and future encoders. An alternative to testing the bitstream is to test the value of the FourCC to decide which branch to take.


Decoding MP4S header information

	Any stream containing the M4S2 FourCC includes the appropriate Visual Sequence and Visual Object headers.

In order to decode MP4S content, decoders should be able to handle a bitstream without Visual Sequence and Visual Object headers, and they should assume default values for these headers.  (The default values are shown in below in the section “Default values for Visual Sequence and Visual Object headers when decoding MP4S”.)
Decoding of the header should then start from the Video Object header.


Format of MP4S EBIH (Video Object and Video Object Layer headers)
Syntax element
Number of bits
Value from WM encoder

video_object_start_code
32
0x00000100
video_object_layer_start_code
32
0x00000120
random_accessible_vol
1
0
video_object_type_indication
8
0x01 (= simple object)
is_object_layer_identifier
1
0
aspect_ratio_info
4
1 (= square)
vol_control_parameters
1
0
video_object_layer_shape
2
0
marker_bit
1
1
vop_time_increment_resolution
16
resolution of the time line (see note 1)
marker_bit
1
1
fixed_vop_rate
1
0
marker_bit
1
1
video_object_layer_width
13
Frame Width
marker_bit
1
1
video_object_layer_height
13
Frame Height
marker_bit
1
1
Interlaced
1
0
obmc_disable
1
1
sprite_enable
1 (see note 2)
0
not_8_bit
1
0
quant_type
1
0
complexity_estimation_disable
1
1
resync_marker_disable
1
Can be 1 or 0.
data_partitioned
1
0
Scalability
1
0
Padding to next byte boundary
6
0b011111 (see note 3)

Note 1:  This field indicates the number of evenly spaced subintervals, called ticks, within one modulo time. One modulo time represents the fixed interval of one second. For details, refer to the MPEG-4 Visual standard (ISO/IEC 14496-2).

Note 2: visual_object_verid is assumed to be equal to 1; therefore, sprite enable has 1 bit.

Note 3: A zero stuffing bit followed by a number of one stuffing bits shall be present until the current position is on a byte boundary. As described above, the numbers of bits in MP4S EBIH before this field are 138, so 0b011111 is stuffed. 


Default Values for Visual Sequence and Visual Object Headers When Decoding MP4S

Syntax element
Number of bits
Default value

visual_object_sequence_start_code
32
0x000001B0
profile_and_level_indication
8
0x01
visual_object_start_code
32
0x000001B5
is_visual_object_identifier
1
0
visual_object_type
4
0x01
video_signal_type
1
0
Padding to next byte boundary
2
0x01

Note that because visual_object_verid is not present here, its value is assumed to be = 1.




