
CHAPTER 1 

HTTP Streaming Architecture 

The encoder delivers the encod,~d media in an MPEG-2 Transport Stream over th,~ local network to the stream 
segmenter. 

~ 1 l Note: MPEG-2 transport streams should not be confused with MPEG-2 video compression. The transport l 
l stream is a packaging format that can be used with a number of different compression formats. Only MPEG-2 l 
l transport streams with H.264 video and AAC audio are supported at this time for audio-video content. l 
l Audio-only content can be either MPEG-2 transport or MPEG elementary audio streams, either in AAC format l 
l with ADTS headers or in MP3 format l 
L ....................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... ~ 

I important: The video encoder should not chang,~ stream settings----such as video dimensions or codec i 
! type-in the midst of encoding a stream. ! 
t~nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn: 

Stream Segmenter 

The stream segmenter is a process----typically software-----that reads the Transport Stream from the local 
network and divides it into a series of small media files of equal duration. Even though each segment is in a 
s,~parate file, video files are made from a continuous stream which can be reconstructed seaml,~ssly. 

The segmenter also creates an index file containing references to the individual media files. Each time the 
segmenter completes a new media file, the index file is updated. The index is used to track the availability 
and location of the media files. The segmenter may also encrypt each media segment and create a key file 
as part of the process. 

Media segments are saved as . ts files (MPEG--2 transport stream files). Index files are saved as . M 3 U 8 playlists. 

File Segmenter 

If you already have a media file encoded using supported codecs, you can use a file segmenter to encapsulate 
it in an MPEG stream and break it into segments of equal length. The file segmenter allows you to use a 
library of existing audio and video files for sending video on demand via HTTP live Streaming. The file 
segmenter performs the same tasks as the stream segmenter, but it takes files as input instead of streams. 

Nledia Segn1ent Files 

The media segment files am normally produrnd by the stream s,~gmenter, based on input from th,~ encod,~r; 
and consist of a series of . ts files containing segments of an IVIPEG-2 Transport Stream carrying H.264 video 
and AAC audio. For an audio·-only broadcast, the segmenter can produce MPEG elementary audio streams 
containing either AAC audio with ADTS headers or fv'\P3 audio. 

index Files (Piayllsts) 

Index files are normally produced by the stream segmenter or file segmenter, and sav,~d as . MJU8 playlists, 
an extension of the . m3 u format used for fv'\P:3 playlists. 
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, ........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... ~ 

l Note: Because the index file format is an extension of the . m3 u playlist format, and because the system also l 
l supports . audio media files, the client software may also be compatible with typical MP3 playlists used ! 
! for streaming Internet radio. l 
L ........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................ ~ 

Here is a very simple example of an index file, in the form of an . M3LW playlist, that a segmenter might 
produce if the entire stream were contained in three unencrypted 10-second media flies: 

HtXTM3U 
#EXT-X-TARGETDURATION:10 
#EXT-X·MtDJA·StQUtNCE:l 
#EXTif\JF:10~ 
nttp://media.example.com/segmentO.ts 
f/EXTINf-:1D, 
http://media.example.com/segmentl.ts 
f/E:XT If~ 1--: l D. 
http://media.example.com/segment2.ts 
fl EXT - X .. urn lI s T 

l Note: You can use the file segmenter provided by Apple to generate a variety of example playlists, using an J 
! MPEG-4 video or AAC or MP3 audio file as a source. For details, see "Media File Segrnenter" (page 17). l 
t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

The index file may also contain URLs for encryption key files and alternate index files for different bandwidths. 
For details of the ind,~x file format, see the IETF lnt,~met-Draft of th,~ HTTP Uve Stn,iamlng spedfo:ation. 

Index files are normally created by the same s,~gmenter that creates the media segment files. Alternatively, 
it is possible to create the . M3U8 file and the media segment files independently, provided they conform 
the published specification. For audio-only broadcasts, for ,~xample, you could create an . M3LJ8 file using a 
text editor, listing a series of existing . MP3 files. 

Distribution Con1 ponents 

The distribution system is a web server or a web caching system that delivers the media files and index files 
to the client over HTTP. No custom server modules are required to deliver the content, and typically very 
little configuration is needed on the web server. 

Recommended configuration is typically limited to specifying MIME-type associations for . M3U8 files and 
. ts files. 

, __ Fi I e _ exte ns ion __ --~~'.~=--~~~=--------------------------------------------------------------------------------
! • M3U8 application/x-mpegURL or vnd.apple.mpegURL 

1.ts video/MP2T 

Tuning time--to--live (TTL) values for . M3U8 files may also be necessary to achieve desired caching behavior 
for downstream w,~b caches, as these files are frequ.~ntly overwritten during live broadcasts, and the latest 
version should be downloaded for each request. 
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Client Con1ponent 

The client software begins by fetching th,~ index file, based on a URL id,~ntifying the strnam. Th,~ index file 
in turn specifies the location of the available media files, decryption keys, and any alternate streams available. 
For the selected stream, the client downloads each available media file in sequence. Each file contains a 
consecutive segment of the stream. Once it has a sufficient amount of data downloaded, the client begins 
prnsenting the reassembled stream to the user. 

The client is responsible for fetching any decryption keys, authenticating or presenting a user interface to 
allow authentication, and decrypting media files as needed. 

This process continues until the client encounters the #EXT - X - E"' D l IS r tag in the index file. If no 
1/ D: r ·- X - E O L l ST tag is present, th,~ index file is part of an ongoing broadcast. During ongoing broadcasts, 
the client loads a new version of the index file periodically. The client looks for new media files and encryption 
keys in the updated ind,~x and adds these URLs to its queue. 

Client Component 15 
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Using HTTP Live Streaming 

Download the Tools 

There are several tools available that can help you set up an HTTP Live Streaming service. The tools include 
a media stream segmenter, a media file segmenter, a stream validator, an id3 tag generator, and a variant 
playlist generator. 

The tools are frequently updated, so you should download the current version of the HTTP Live Streaming 
Tools from the Apple Developer website. You can access them if you are a member of the iPhone Developer 
Program. One way to navigate to the tools is to log onto connect. a pp l e. com, then click iPhone under the 
Downloads heading. 

Media Stream Segmenter 

The media st r·eamsecJmc,nt er· command-line tool takes an MPEG--2 transport stream as an input and produces 
a series of equal-length files from it, suitable for use in HTTP Live Streaming. It can also generate index files 
(also known as playlists), encrypt the media, produce encryption keys, optimize the files by reducing overhead, 
and create the necessary files for automatically generating multiple stream alternates. For details, type man 
rnedi astreamsegmenter from the terminal window. 

Usage example: medias tr'ea ms egrnente r -- s 3 -D - f /Ii bra ry /i1JebSe rv e 1· /Documents/st ream 
239.tl.l.5:20}03 

The usage example captures a live stream from the network at address 2 3 9. 4. l . 5: 2 0 l O 3 and creates media 
s,~gment files and ind,~x files from it. The index files contain a list of th,~ current three media segment files 
(-- s 3). The media segment files are deleted after use (-- D). The index flies and media segment files are stored 
in the directory/ I. i b r·a ry /~JebSc, r·v er·/ Documc,nt s /st ream. 

Media File Segmenter 

The medi afi l c,secJmc,nter· command--line tool takes an encoded media file as an input, wraps it in an 
MPEG-2 transport stream, and produces a series of equal-length files from it, suitable for use in HTTP Live 
Streaming. The media file segmenter can also produce index files (playlists) and decryption keys. The file 
segmenter behaves very much like the stream segmenter, but it works on existing files instead of streams 
coming from an encoder. For details, type rnan medi ah ·i esc,qrnenter from the terminal window. 

Media Stream Validator 

The medias tr· c,a rnv a 1 id at cJr· command-line tool examines the index files, stream alternates, and media 
s,~gment files on a serv,~r and tests to det,mnine wheth,~r th,~y will work with HTTP Live Streaming clients. 
For details, type man medias t r·e amv a 1 i da tor from the terminal window. 
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Variant Playlist Creator 

The v ,ff i ant p 1 a y, is t c r ea tor command-line tool creates a master index file, or playlist, listing the index 
files for alternate streams at different bit rates, using the output of the stream or file segmenter. The segmenter 
must be invoked with the ·gene 1· ate v a 1° i ant· p, ay 1 i st argumentto produce the required output for 
the variant playlist creator. For details, type man var· i ant p 1 ay, is tc re at or from the terminal window. 

Metadata Tag Generator 

The ·i d3ta ci CJf~ne ra tor· command-line tool generates ID3 metadata tags. These tags can either be written 
to a file or inserted into outgoing stream segm,~nts. For details, see "Adding Metadata" (page 23). 

Session Types 

The HTTP Live Streaming protocol supports live broadcast sessions and video on demand (VOD) sessions. 
Live sessions can be presented as a complete record of an event, or as a sliding window with a limited time 
range the user can seek within. 

For live sessions, as new media files are created and made available, the index file is updated. The new index 
file lists the new media files. Older media files can be removed from the index and discarded, presenting a 
moving window into a continuous stream-this type of session is suitable for continuous broadcasts. 
Alternatively, the index can simply add new media files to the existing list-this type of session can be easily 
converted to VOD after the event completes. 

For VOD s,~ssions, media files are available representing th,~ entire duration of the presentation. The index 
file is static and contains a complete list of all flies created since the beginning of the presentation. This kind 
of s,~ssion allows the client full access to the entire program. 

It is possible to create a live broadcast of an event that is instantly available for video on demand. To conv,~rt 
a live broadcast to VOD, do not remove the old media files from the server or delete their URls from the 
index file; instead, add an /IDT - X ·· c: D Ll ST tag to the index when the event ends. This allows clients to join 
the broadcast late and still see the entire event It also allows an event to be archived for rebroadcast with 
no additional time or effort. 

VOD can also be used to deliver "canned" media. HTTP Live Streaming offers advantages over progressive 
download for VOD, such as support for media encryption and dynamic switching between streams of different 
data rates in response to changing connection speeds. (QuickTime also supports multiple-·data-·rate movies 
using progressive download, but QuickTime movies do not support dynamically switching between data 
rates in mid-movie.) 

Content Protection 

Media files containing stream segments may be individually encrypted. When encryption is employed, 
reforences to th,~ corresponding key files appear in the index file so that the client can rntrieve the keys for 
decryption. 

18 Session Types 
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When a key fil,~ is listed in the index file, th,~ key file contains a cipher key that must be us,~d to decrypt 
subsequent media files listed in the index file. Currently HTTP live Streaming supports AES-128 encryption 
using 16-octet keys. The format of the key file is a pack,~d array of these 16 octets in binary format. 

The media strnam segmenter available from Apple provides encryption and supports three modes for 
configuring encryption. 

The first mode allows you to specify a path to an existing key file on disk. In this mode the segmenter inserts 
the URL of the existing key file in th,~ index file. It encrypts all media files using this key. 

The second mode instructs the segmenter to generate a random key file, save it in a specified location, and 
reference it in the index file. All media files are encrypted using this randomly generated key. 

The third mode instructs the segmenter to generate a new random key file every n media segments, save it 
in a specified location, and reference it in the index file. This mode is referred to as key rotation. Each group 
of n files is encrypted using a different key. 

l Note: All media files may be encrypted using the same key, or new keys may be required at intervals. The J 
l theoretical limit is one key per media file, but because each m,~dia key adds a file request and transfor to the l 
l overhead for presenting the subsequent media segments, changing to a new key periodically is less likely l 
l to impact system performance than changing keys for each s,~gment. l 
t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

You can serve key files using either HTTP or HTTPS. You may also choose to protect the delivery of the key 
files using your own session-based authentication scheme. For details, see "Servlng Key Flies Securely Over 
HTTPS" (page 29). 

Key files require an initialization vector (IV) to decode encrypted media. The IVs can be changed periodically, 
just as the keys can. 

Caching and De!ivery Protoco!s 

HTTPS is commonly used to deliver key files. It may also be used to deliv,~rthe media segment files and index 
files, but this is not recommended when scalability is important, since HTTPS requests often bypass web 
server caches, causing all content requests to b,~ routed through your server and defeating the purpos,~ of 
edge network distribution systems. 

For this very reason, however, it is important to make sure that any content delivery network you use 
und,mtands that the . M3U8 index fil,~s are not to be cached for longer than one media segment duration 
for live broadcasts, where the index file is changing dynamically. 

Strearn Alternates 

A master index file may reference alternate streams of content. References can b,~ used to support delivery 
of multiple streams of the same content with varying quality levels for different bandwidths or devices. HTTP 
Live Streaming supports switching between streams dynamically if the available bandwidth changes. The 
client software uses heuristics to determine appropriate times to switch between the alternates. Currently, 
th,~se heuristics am based on recent trends in m,~asured rn~twork throughput. 
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The master index file points to alternate streams of media by including a specially tagg,~d list of other index 
files, as illustrated in Figure 2-1 

Figure 2-1 Stream alternates 

~;~;l~, 
: ........................................ : 

file 

I _______ _ ~~., 
: ........................................ : 

Both the master ind,~x fil;~ and the alt,~rnate index fil,~s are in . M3U8 playlist format. The master index file is 
downloaded only once, but for live broadcasts the alternate index files are reloaded periodically. The first 
alternate listed in the master index file is the first stream used-after that, the client chooses among the 
alternates by available bandwidth. 

Note that the client may choose to change to an alternate stream at any time, such as when a mobile device 
ent,m or leaves a WiFi hotspot All alternates should use identical audio to allow smooth transitions among 
streams. 

You can create a set of stream alternates by using the variant pl ay l is t c r ea tor tool and specifying the 
- qem, r·a te -variant -pl ay"I ·j st option for either the media f i ·1 es f~gmentf, r· tool or the 
med i as tr earns e gm enter tool (see "Download the Tools'' (page 17) for details). 

When using stream alt,~rnates, it is important to bear the following considerations in mind: 

~ The first entry in the variant playlist is play,~d when a user joins the stream and is used as part of a test 
to determine which stream is most appropriate. The order of the other entries is irrelevant. 

~ Where possible, encode enough variants to provide the best quality stream across a wide range of 
connection speeds. For example, encode variants at 150 kbps, 350 kbps, 550 kbps, 900 kbps, 1500 kbps. 

* When possible, use relative path names in variant playlists and in the individual . M3lHl playlist files 

~ The audio track in all streams should be exactly the same, to prevent audio artifacts when the stream 
changes. 

I Note: One way to synchronize different VOD streams is to copy the audio track from one media file and J 
j paste it into ,~ach of the other media files, after compression but before s,~gmenting. ! 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 
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~ The vid,~o asp,~ct ratio on alternate streams must be exactly the same, but alternates can hav,~ differnnt 
pixel dimensions, as long as they have the same aspect ratio. For example, two stream alternates with 
the same 4:.3 aspect ratio could have dimensions of 400 x .300 and 800 x 600. 

~ If you are an iOS app developer, you can query the user's device to determine whether the initial 
connection is cellular or WiFi and choose an appropriate master index file. 

To ensure the user has a good experience when the stream is first played, regardless of the initial network 
conrn~ction, you should have morn than one master index file consisting of the same alternat,~ index 
files but with a different first stream. 

A 150k stream for the cellular variant playlist is recommended. 

A 240k or 440k stream for the Wi-Fi variant playlist is recommended. 

, ................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................ ~ 

! Note: For details on how to query an iOS-based device for its network connection type, see the following ! 
! sample code: Reachability. I 
l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

~ When you specify the bitrates for stream variants, it is important that the BA 0i DvJ IDT H attribute closely 
match the actual bandwidth required by a giv,~n strnam. If the actual bandwidth requirement is 
substantially different than the BAI~ D~/ I DTH attribute, automatic switching of streams may not operate 
smoothly or even correctly. 

Video Over Cellular Networks 

When you s,~nd vid,~o to a mobile device such as iPhone or iPad; the client's Internet connection may move 
to or from a cellular network at any time. 

HTTP Live Streaming allows the client to choose among stream alternates dynamically as the network 
bandwidth changes; providing the best stream as the device moves between cellular and WiFi connections, 
for example, or between 3G and EDGE connections. This is a significant advantage over progressive download. 

It is strongly recommended that you use HTTP Live Streaming to deliver video to all cellular-·capable devices, 
even for video on demand, so that your viewers have the best experience possible under changing conditions. 

In addition, you should provide cellular-capable clients an alternate stream at 64 Kbps or less for slower data 
connections. If you cannot provide video of acceptable quality at 64 Kbps or lower, you should provide an 
audio-only stream, or audio with a still image. 

A good choice for pixel dimensions when targeting cellular network connections is 400 x 224 for 16:9 content 
and 400 x 300 for 4:3 cont,~nt (see "PrE,paring Nkidia for Ddivery to 10S-Based Devio?s" (page 24)). 

Requirements for Apps 

\ -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------, 

1 .............. :~.~~.'.:~: .. '.~.~.~.~.~~ .. ~.~.~:.~.'.~.~:~ .. ~~~ .. ~'.~.~~.'.~.~.~'..~.~.'..~ .. ~~.~~ .. ~~::.~.~:~.: .. '.~·~·l·~·~ .. ~.~.~.~~.~:.~ .. ~.~ .. ~~.~~.~.: .. ~~·~·l·~·i·~:=~·~.~~: ...... I 
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If your app delivers video over cellular networks, and the video exce,~ds either 10 minutes duration or 5 MB 
of data in a five minute period, you are required to use HTTP Live Streaming. (Progressive download may be 
used for smaller clips.) 

If your app uses HTTP Live Streaming over cellular rn~tworks, you are required to provide at least one stream 
at 64 Kbps or lower bandwidth (the low-bandwidth stream may be audio-only or audio with a still image). 

These requirements apply to iOS apps submitted for distribution in the App Store for use on Apple products. 
Non-compliant apps may be reject,~d or rnmov,~d, at the discretion of Apple. 

Failover Protection 

If your playlist contains alternate streams, they can not only operate as bandwidth or device alternates, but 
as failure fallbacks. Starting with iOS 3:1, if the client is unable to reload the index file for a stream (due to a 
404 error, for example), the client attempts to switch to an alternate stream. 

In the event of an index load failure on one stream, the client chooses the highest bandwidth alternate stream 
that the network connection supports. If there are multiple alternates at the same bandwidth, the client 
chooses among them in the order listed in the playlist. 

You can use this feature to provide redundant strnams that will allow m,~dia to reach cli,~nts even in th,~ event 
of severe local failures, such as a server crashing or a content distributor node going down. 

To implement failover protection, create a stream-or multiple alternate bandwidth streams-and generate 
a playlist file as you normally would. Then create a parallel stream, or set of strnams, on a separate server or 
content distribution service. Add the list of backup streams to the playlist file, so that the backup stream at 
each bandwidth is listed aft,~r th,~ primary stream. For example, if the primary strnam comes from serv,~r 
ALPHA, and the backup stream is on server BETA, your playlist file might look something like this: 

HtXTM3U 
#EXT-X-STREAM-INF:PROGRAM-ID-1, BANDWIDTH-200000 

ttp://ALPHA.mycompany.com/lo/prog_index.m3u8 
#EXT-X-STREAM-INF:PROGRAM-ID-1. BANDWIDTH-200000 
http://BETA.mycompany.com/lo/prog __ index.rn3iJ8 

#EXT-X-STREAM-INF:PROGRAM-ID-1, BANDWIDTH-500000 
http://ALP~iA.mycompany.com/1nd/prog_index.m3u8 
HEXT-X-STREAM-INF:PROGRAM-ID-1, BANDWIDTH-500000 
fit ://BETA.mycompany.com/md/prog_ir1dex.1n3u8 

Note that the backup streams are intermixed with the primary streams in the playlist, with the backup at 
each bandwidth listed aft,~r th,~ primary for that bandwidth. 

You are not limited to a single backup stream set. In the example above, ALPHA and BETA could be followed 
by GAMMA, for instance. Similarly, you need not provide a complete parallel set of streams. You could provide 
a single low-bandwidth stream on a backup server, for example. 

22 Failover Protection 
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Adding Tlrned Metadata 

You can add various kinds of metadata to media stream segments. For example, you can add the album art, 
artist's name, and song title to an audio stream. As another example, you could add the current batter's name 
and statistics to video of a baseball game. 

If an audio-only stream includes an image as metadata, the Apple client software automatically displays it. 
Currently, the only metadata that is automatically displayed by the Apple-supplied client software is a still 
image accompanying an audio-only stream. 

If you are writing your own client software, however, using either M ~'Movie P 1 aye 1° C:o nt ,·o 11 e ,· or 
AV P 1 aye !'I tern, you can access streamed meta data using the ti med Meta Data property. 

You can add timed metadata by specifying a metadata file in the ·· F command line option to either the 
stream segmenter or the file segmenter. The specified metadata source can be a file in ID3 format or an 
image file (JPEG or PNG). Metadata specified this way is automatically inserted into every media segment. 

This is called timed metadata because it is inserted into a media stream at a given time offset. Timed metadata 
can optionally b,~ inserted into all segments after a given time. 

To add timed meta data to a live stream, use the i cl J ta cJ g 1::: n er· at or tool, with its output set to the stream 
segmenter. The tool generates ID3 metadata and passes it the stream segmenter for inclusion in the outbound 
stream. 

The tag generator can be run from a shell script, for exam pl,~, to insert metadata at the desired time, or at 
desired intervals. New timed metadata automatically replaces any existing metadata. 

Once metadata has been inserted into a media segment, it is persistent. If a live broadcast is re-purposed as 
video on demand, for exampl,~, it retains any metadata inserted during the original broadcast 

Adding timed metadata to a stream created using the file segmenter is slightly more complicated. 

1. First, generate the meta data samples. You can generate ID3 metadata using the id 3t a g generator 
command-line tool, with the output set to file. 

2. Next, create a metadata macro file-a text file in which each line contains the time to insert the metadata, 
the type of metadata, and the path and filename of a metadata fil,~. 

For example, the following metadata macro file would ins,~rt a picture at 1.2 seconds into the stream, 
then an ID3 tag at 10 seconds: 

1.2 picture /rr1eta/irr1ages/picture.jpg 

10 id3 /meta/id3/title.id3 

3. Finally, specify the metadata macro file by name when you invoke the media file segmenter, using the 
· M command line option. 

For additional details, see the rna 11 pages for rned i as t re arns e gmen t e 1-, media f i 1 es egme nt e !', and 
i d3tacJCJfcnerator. 

Adding Timed Metadata 
2011-04-01 I <f.) 2011 Apple Inc. All Rights Reserved. 

23 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2669 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



CHAPTER 2 

Using HTTP Live Streaming 

Adding Closed Captions 

HTTP Liv,~ Streaming supports adding clos,~d captions to streams. 

l Note: Closed captions should not be confused with subtitles. l 
t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

If you are using the stream segmenter, you need to add CEA-608 closed captions to the MPEG-2 transport 
stream (in the main vid,~o elementary stream) as specifo~d in ATSC A/72. 

If you are using the file segmenter, you should encapsulate your media in a Quick Time movie file and add a 
closed caption track ( · cl c p · ). 

One tool you can use to add closed captions to movie files or MPEG-2 transport streams is Compressor, 
included with Final Cut Studio. Compressor works in conjunction with Srnnarist software to generate closed 
captions. See the Compressor documentation for details. 

If you are writing an app, the AVFoundation framework supports playback of closed captions. 

Preparing Media for Delivery to iOS-Based Devices 

The recommended encoder settings for streams used with iOS-based devices are shown in the following 
four tables. For live streams, these settings should be available from your hardware or software encoder. If 
you are re-encoding from a master file for video on demand, you can use a video editing tool such as 
Compressor. 

File format for the file segmenter can be a Quick Time movie, MPEG-4 video, or MP3 audio, using the specified 
encoding. 

Stream format for the stream segmenter must be MPEG elementary audio and video streams, wrapped in 
an MPEG-2 transport stream, and using the following encoding. 

~ Encode video using H.264 comprnssion 

e iPhone .3G and later, and iPod touch, 2nd generation and later, support H.264 Baseline .3.l If your 
app runs on older versions of iPhone or iPod touch, however, you should use H.264 Baseline 3.0 for 
compatibility. 

e For iPad, Apple TV 2 and later, and iPhone 4 and later, you can use Baseline profile .3.0, Baseline 
profile .3.1, or Main profile 3.1. 

! Note: Baseline profil,~s are not the same as Main profiles. iPhone and iPod touch use Baseline profiles. l 
j iPad and Apple TV can use Baseline or /Via in profiles. Use Main profiles if your content is for large-screen j 
! devices only; use Baseline profiles if your content is meant to b,~ viewed on small screens only, or on j 
j both large and small screens. I 
L .......................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... ~ 
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~ A frame rate of 10 fps is recommended for video streams under 200 kbps. For vid,~o strnams under 300 
kbps, a frame rate of ·12 to 15 fps is recommended. For all other streams, a frame rate of 29.97 is 
recommended. 

~ Encode audio as either of the following: 

e HE-AAC or AAC-LC, stereo 

• MP3 (MPEG-1 Audio Layer 3), stereo 

$ Audio sample rate of 22.05 kHz and audio bit rate of 40 kbps is recommended in all cases. 

Table 2-1 Encoder s,~ttings for iPhone, iPod touch, iPad, and Apple TV, 16:9 aspect ratio 

Cellular 480 X 320 64 kpbs audio only none 

C,~llular ! 480 X 224 I - 150 kpbs 110 kbps 30 

Cellular ! 480 X 224 240 kpbs 200 kbps 45 
I 

Cellular ! 480 x 224 440 kpbs 400 kbps 90 
i :-----------------------------+---------------------------------------------------------------------------------------------------------

1_ Wi Fi ________________ __!_ 640 _x 360 _______ -~~-~--~~-~~-- --~-~~-~-~-~-~----- --=-~--------------------

Table 2-2 Encoder settings for iPhone, iPod touch, iPad, and Apple TV, 4:3 aspect ratio 

Cellular 480 X 320 64 kpbs audio only none 

I Cellular ! 480 x 300 150 kpbs 110 kbps 30 
i i :-----------------------------+---------------------------------------------------------------------------------------------------------

!- Cel I u la r -----------!- 480 _ x 300 _______ --~~-~--~~-~~-- --=-~~-~-~-~-~----- --~-=--------------------
! Cellular i 480 x 300 440 kpbs 400 kbps 90 
i i :-----------------------------+---------------------------------------------------------------------------------------------------------

1 WiFi ! 640 X 480 640 kpbs 600 kbps 90 
i i 

Table 2-3 Additional encoder settings for iPad and Apple TV only, 16:9 aspect ratio 

WiFi 640 X 360 ·1240 kpbs 1200 kbps 90 

WiFi 960 X 540 1840 kpbs 1800 kbps 90 

Preparing Media for Delivery to iOS-Based Devices 
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WiFi 1280 x 720 2540 kpbs 1500 kbps 90 

WiFi 1280 x 720 4540 kpbs 4500 kbps 90 

Table 2-4 Additional encoder settings for iPad and Apple TV only, 4:3 aspect ratio 

! WiFi ! 640 X 480 1240 kpbs I 1200 kbps 90 
l----------------------------!----------------------------- -------------------------!------------------------- ---------------------------

1 WiFi I 960 x 720 ·1840 kpbs I moo kbps 90 

i WiFi i 960 x 720 2540 kpbs i 2500 kbps 90 
~----------------------------t----------------------------- -------------------------t------------------------- ---------------------------

1 WiFi I 1280 X 960 4540 kpbs ! 4500 kbps 90 
i i i 

Sarn pie Streams 

There are a series of HTTP streams available for testing on Apple's developer site. These examples show 
proper formatting of HTML to emb,~d strnams, , M3U8 files to index th,~ streams, and . ts media segment 
files. The streams can be accessed at the following URLs: 

~ http:/ I devi mag es.a pp le.cornilpho ne/sa m ples/bipbopgear 1.htm I 

~ http://devirnages.apple.com/iphone/sarnples/bipbopgear2.htrnl 

~ http://devimages.apple.cornilphone/samples/bipbopgear3.html 

~ http://devimag,~s.appl,~.corn/iphone/samples/bipbopgear4.html 

~ http://devirnages.apple.com/iphone/sarnpl,~s/bipbopall.html 

The samples show the same NTSC test pattern at four different resolutions and data rates. The last sample 
streams at multiple data rates. The stream starts with sample 1 and switches to the fastest sample the 
connection supports. 

You must install iOS version 3.0 or later to play these samples on your iPhone or iPod touch. Safari 4.0 or 
later is requin~d for playback on the desktop. 

26 Sample Streams 
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To actually deploy HTTP Live Streaming, you need to create ,~ither an HTML page for browsers or a cli,~nt 
app to act as a receiver. You also need the use of a web server and a way to either encode live streams as 
MPEG-2 transport strnams or to rn~ate MP3 or MPEG-4 media files with H.264 and AAC encoding from your 
source material. 

You can use the Apple-provided tools to segment the streams or media files, and to produce the index files 
and variant playlists (see "Download the Tools" (page 17)). 

You should use the Apple-provided media stream validator prior to serving your streams, to ensure that they 
are fully compliant with HTTP Live Streaming. 

You may want to encrypt your streams, in which case you probably also want to serve the encryption key 
files securely over HTTPS, so that only your intended clients can decrypt them. 

Creating an HTML Page 

The easiest way to distribute HTTP Live Stn~aming media is to create a webpage that includes th,~ HTMLS 
<video> tag, using an . M3U8 playlist file as the video source. An example is shown in Listing 3-1. 

Listing 3-1 Serving HTTP Live Streaming in a webpage 

<!rt:ml > 
<head> 

<title>HTTP Live Streaming Example(/title> 
<ir1ead> 

<video 

<lbocly> 

src=''http://devimages.apple.com/iphone/samples/bip 
~1eignt=';300'' widt~1= 11 400'' 

/bi opa i l. m3u8" 

For browsers that don't support the HTMLS video element, or browsers that don't support HTTP Live 
Streaming, you can include fallback code between the <vi dc,o> and <Iv i deo> tags. For example, you could 
fall back to a progressive download movi,~ or an RTSP stream using the QuickTime plug-in. Se,~ Safari HT!v1L5 
Audio and Video Guide for examples. 

Creating an HTML Page 27 
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Configuring a \Neb Server 

HTTP Live Streaming can be served from an ordinary web server; no special configuration is necessary, apart 
from associating the IVIIME types of the files being served with their file extensions. 

Configure the following MIME types for HTTP Live Streaming: 

f. F;le Extens;on 1 Ml~E Ty:e •·. ··; ............................... . 

, .M3lHl , ap 1,,, 1 ,.a,,, un, x mpe RL or, 

! ! \ \" · "' ' · r ! ! ! 1.,d.a~,[Jle.mpc R.L ! 

+ C 
• L·J 

If your web server is constrained with respect to IVIIME types, you can serve files ending in . m3 u with MIME 
type audio !<L for compatibility. 

Index files can be long and may be frequently redownloaded, but they are text files and can be compressed 
very efficiently. You can reduce server overhead by enabling on-the-fly . gzi p compression of. M3U8 index 
files; the HTTP Live Streaming client automatically unzips compressed index files. 

Shortening time-to-live (TTLj values for . M3U8 files may also be needed to achieve proper caching behavior 
for downstream web caches, as these files are frequently overwritten during live broadcasts, and the latest 
version should be downloaded for each request Check with your content delivery service provider for specific 
recommendations. For VOD, the index file is static and downloaded only once, so caching is not a factor. 

Validating Your Strean1s 

The medias tr ea mv al id at o t' tool is a command-line utility for validating HTTP Live Streaming streams and 
servers (see "Download the Tools" (page 17) for details on obtaining the tool). 

The media strnam validator simulates an HTTP Live Streaming session and verifies that the index fil,~ and 
media segments conform to the HTTP Live Streaming specification. It performs several checks to ensure 
reliable streaming. If any errors or problems are found, a detailed diagnostic report is displayed. 

You should always run the validator prior to serving a new stream or alternate stream set. 

The media stream validator shows a listing of the strnams you provide, followed by the timing results for 
each of those streams. (It may take a few minutes to calculate the actual timing.) An example of validator 
output follows. 

Validating http://devimages.a 
against iPhone OS 3.1.0 

e.con1/ip~1one/sarnples/bi 

Average segment duration: 8.77 seconds 
Average segment bltrate: 510.05 kbit/s 

gear3/prog_index.m3u8 

Average segment structural overhead: 96.37 kbit/s (18.89 %) 

Video codec: avcl 
Video resolution: 480x360 pixels 
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Video frame rate: 29.97 s 
Average video bitrate: 407.76 kbit/s 
H.264 profile: Baseline 
H.264 level: 2.1 

1\udi o codec: aac 
Audio sar11ple rate: 22050 Hz 
Average a11dio bitrate: 5.93 kbit/s 

Serving Key Files Securely Over HTTPS 

You can protect your media by encrypting it. The file segmenter and stream segmenter both have encryption 
options, and you can tell them to change the encryption key periodically. Who you share the keys with is up 
to you. 

Key files require an initialization vector (IV) to decode encrypted media. The IVs can be changed periodically, 
just as the keys can. Current recommendations for encrypting media while minimizing overhead is to chang,~ 
the key every 3-4 hours and change the IV after every 50 Mb of data. 

Even with restricted access to keys, however, it is possible for an eavesdropper to obtain copies of the key 
files if they are sent over HTTP. Orn~ solution to this problem is to send the keys securely over HTTPS. 

Before you attempt to serve key files over HTTPS, you should do a test serving the keys from an internal web 
server over HTTP. This allows you to debug your setup before adding HTTPS to the mix. Once you have a 
known working system, you are ready to make the switch to HTTPS. 

There are three conditions you must meet in order to use HTTPS to serve keys for HTTP Live Streaming: 

~ You need to install an SSL certificate signed by a trusted authority on your HTTPS server. 

~ The authentication domain for the key files must be the same as the authentication domain for the first 
playlist file. The simplest way to accomplish this is to serve the variant playlist file from the HTTPS 
server-the variant playlist file is downloaded only once, so this shouldn't cause an excessive burden. 
Other playlist files can be s,~rved using HTTP. 

~ You must either initiate your own dialog for the us,~r to auth,~nticate, or you must store the cred,~ntials 
on the client device-HTTP Live Streaming does not provide user dialogs for authentication. If you are 
writing your own client app, you can store crndentials, whether cookie-based or HTTP digest based, and 
supply the credentials in the did Rec e i veJ\u th en ti cation Ch al l en g e callback (see "Using 
NSURLConnection" and "Authentication Challenges" for details). The credentials you supply are cached 
and reused by the media player. 

I important: You must obtain an SSL certificate signed by a trusted authority in order to use an HTTPS server ] 
! with HTTP live Streaming. ! 
t ......................................................................................................................................................................................................................................... : 

If your HTTPS server does not have an SSL certificate signed by a trusted authority, you can still test your 
setup by creating a self-signed SSL Certificate Authority and a leaf certificate for your server. Attach the 
certificate for the certificate authority to an email, send it to a device you want to use as a Live Streaming 
client, and tap on the attachment in fv'\ail to make the device trust the server. 

Serving Key Files Securely Over HTTPS 
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1. What kinds of encoders are supported? 

The protocol specification does not limit the encoder selection. However, the current Apple 
implementation should interoperate with encoders that produce MPEG-2 Transport Streams containing 
H.264 video and AAC audio (HE-AAC or AAC-LC). Encoders that are capable of broadcasting the output 
stream over UDP should also be compatible with the current implementation of the Apple provided 
segmenter software. 

2. What are the specifics of the video and audio formats supported? 

Although the protocol specification does not limit the video and audio formats, the current Apple 
implementation supports the following formats: 

~ Video: H.264 Baselirn~ Level 3.0, Baseline Level 3.1, and Main Level 3.l 

$> Audio: 

e HE-AAC or AAC-LC up to 48 kHz, sterno audio 

o MP3 (MPEG-1 Audio Layer 3) 8 kHz to 48 kHz, stereo audio 

~ ~ 

! Note: iPad, iPhone 3G, and iPod touch (2nd generation and later) support H.264 Baseline 3.1. If your 1 
! app runs on older versions of iPhone or iPod touch, however, you should use H.264 Baselirn~ 3.0 for ! 
j compatibility. If your content is intended solely for iPad, Apple TV, iPhone 4 and later, and Mac OS X ! 
! computers, you should use Main Level 3.1. j 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

3. What duration should media files be? 

The main point to consider is that shorter segments result in more frequent refreshes of the index file, 
which might create unnecessary network overhead for the client. Longer segments will extend the 
inherent latency of the broadcast and initial startup time. A duration of 10 seconds of media per file 
seems to strike a reasonable balance for most broadcast content. 

4. How many files should be listed in the index file during a continuous, ongoing session? 

The normal recommendation is 3, but the optimum numb,~r may be larger. 

The important point to consider when choosing the optimum number is that the numb,~r offiles available 
during a live session constrains the client's behavior when doing play/pause and seeking operations. 
The more files in th,~ list, the longer the client can be paused without losing its place in the broadcast, 
the further back in the broadcast a new client begins when joining the stream, and the wider the time 
range within which the cli,~nt can seek. The trade-off is that a longer index file adds to network 
overhead-during live broadcasts, the clients are all refreshing the index file regularly, so it does add 
up, even though the index file is typically small. 
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5. What data rates are supported? 

The data rate that a content provider chooses for a stream is most influenced by the target client platform 
and the expected network topology. The streaming protocol itself places no limitations on the data rates 
that can b,~ used. The current implementation has been tested using audio-video streams with data 
rates as low as 64 Kbps and as high as 3 Mbps to iPhone. Audio-only streams at 64 Kbps are recommended 
as alternates for delivery over slow cellular connections. 

For rncommended data rates, se,~ "Pn?paring r,Mdla for Deliv(,ity to iOS-Basi~d [)(,ivices'' (pag,~ 24). 

! Note: If the data rate exceeds the available bandwidth, there is more latency before startup and the I 
! client may have to pause to buffer more data periodically. If a broadcast uses an index file that provides j 
j a moving window into the content, the client will eventually fall behind in such cases, causing one or j 
j more segments to be dropped. In the case ofVOD, no segments are lost, but inadequate bandwidth ! 
j does cause slower startup and periodic stalling while data buffers. j 
~"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-~ 

6. What ls a .ts file? 

A . ts file contains an MPEG-2 Transport Stream. This is a file format that encapsulates a series of encoded 
media samples----·typically audio and video. The file format supports a variety of compression formats, 
including MP3 audio, AAC audio, H.264 video, and so on. Not all compression formats are currently 
supported in the Appl,~ HTTP Live Streaming implementation, however. (For a list of currnntly supported 
formats, see "Media Encoder" (page 12). 

MPEG-2 Transport Streams are containers, and should not be confused with MPEG-2 compression. 

7. What ls an .M3U8 file? 

An . f\13 UB file is a extensible playlist file format. It is an m3u play list containing UTF-8 encoded text. The 
m3u file format is a de facto standard playlist format suitable for carrying lists of media file URLs. This is 
the format used as the index file for HTTP Live Streaming. For details, see IETF Internet-Draft of the HTTP 
Uve Streaming specification. 

8. How does the client software determine when to switch streams? 

The current implementation of the client observes the effective bandwidth while playing a stream. If a 
higher-quality stream is available and the bandwidth appears sufficient to support it, the client switches 
to a higher quality. If a lower-quality stream is available and the current bandwidth appears insufficient 
to support the current stream, the client switches to a lower quality. 

, ................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................ ~ 

! Note: For seamless transitions between alternate streams, the audio portion of the stream should be ! 
l identical in all versions. I 
t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

9. Where can i find a copy of the media stream segmenter from Apple? 

The media stream segmenter, file stream segmenter, and other tools are frequently updated, so you 
should download the current version of the HTTP Live Streaming Tools from the Apple Developer website. 
See ·'Dovvnload the Tools" (page l 7) for details. 

10. What settings are recommended for a typical HTTP stream, with alternates, for use with the media 
segmenter from Apple? 

See "Prepatlng Medla for Delivery to iOS-Based Devices" (page 24). 
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These s,~ttings are the current recommendations. There am also certain requirements. The current 
medias t r·eamsegmente r tool works only with MPEG-2 Transport Streams as defined in 150/IEC 13818. 
The transport stream must contain H.264 (MPEG-4, part 10) video and AAC or MPEG audio. If AAC audio 
is used, it must have ADTS headers. H.264 video access units must use Access Unit Delimiter NALs, and 
must be in unique PES packets. 

The segmenter also has a number of user--configurable settings. You can obtain a list of the command 
line arguments and their meanings by typing man medi ast1°eamsegmenter from the Terminal 
application. A target duration (length of the media segments) of 10 seconds is recommended, and is 
the d,~fault if no targ,~t duration is specified. 

11. How can i specify what codecs or H.264 profile are required to play back my stream? 

Use the CODECS attribute of the DT - X STREAM Ilff tag. When this attribute is present, it must include 
all codecs and profiles required to play back the stream. The following values are currently recognized: 

AAC-l.C I "mp4a.40.2." 
--------------------------------------------------------------------i-----------------------------------------------------------------------------------------------------------------------------------------------------

HE-AAC I "mp4a.40S' 
i 

MP3 I "mp4a.40.34" 
i 

H.264 Baseline Profile level 3.0 "ave 1.42001 e" or "ave 1.66.30" 

Note: Use "avcl.66.30" for compatibility with iOS versions 3.0 to 3.12. 

H.264 Baseline Profile level 3.1 ! "avcl.42001 f" 
I 

H.264 Main Profile level 3.0 "avcl4d001 e" or "avcl.77.30" 

i'Jot,~: Use "avcl.77.30" for compatibility with iOS v,~rsions 3.0 to 3.12. 

H.264 Main Profile level 3.1 I "avcl4d001f" 
I 

The attribute value must be in quotes. If multiple values are specified, one set of quotes is used to contain 
all values, and th,~ values are separated by commas. An example follows. 

#EXTM3U 
#EXT·X-STREAM·JNF:PROGRAM-JD-l, BANDWJDTH-500000 
mid_vldeo_index.M3U8 
#EXT-X-STREAM-INF:PROGRAM-lD-1, BANDWIDTH-800000 
wifi_video_index.M3U8 
#EXT-X-STREAM·JNF:PROGRAM-JD-1, BANDWJDTH-3000000, C0DECS-"avcl.4d0Dle, 
h264main_heaac_index.M3U8 
#EXT-X-STREAM-INF:PROGRAM-ID-1, BANDWIDTH-64000, CODECS=" 
aacaudio_ir1dex.M3U8 

12. How can I create an audio-only stream from audio/video input? 

. 40. 5" 

Add the - audio - on, y argument when invoking the stream or files segmenter. 

13. How can I add a still image to an audio-only stream? 

a. 4Cl. ~/1 

Use the meta file argument when invoking the stream or file segmenterwith -meta - type=pi ct r·e 
to add an image to every segm,~nt. For example, this would add an image named post,~r.jpg to ,~v.~ry 
segment of an audio stream created from the file track0lmp3: 
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rned·iafi!esec1rnentu -f/Dir/outputfife a --rneta-fi!e=poste,0 .jpq · meta-

R,~member that the image is typically resent ,~v.~ry ten seconds, so it's best to keep the fil;~ size small. 

14. How can I specify an audio-only alternate to an audio-video stream? 

Use the CO [ff CS and BM D\,JI DTH attributes of the EX r X · S lR EAM · l l'ff tag together. 

The f3A DvJ IDT H attribute specifies the bandwidth required for each alternate stream. If the available 
bandwidth is enough for the audio alternate, but not enough for the lowest video alternate, the client 
switches to the audio stream. 

If the COD EC S attribute is included, it must list all codecs requirnd to play the stream. If only an audio 
codec is specified, the stream is identified as audio-only. Currently, it is not required to specify that a 
stream is audio-only, so use of the COD t CS attribute is optional. 

The following is an example that specifies video streams at 500 Kbps for fast connections, 150 Kbps for 
slower connections, and an audio-only stream at 64 Kbps for very slow connections. All the streams 
should use the same 64 Kbps audio to allow transitions between streams without an audible disturbance. 

#EXTM3U 
#EXT·X-STREAM·INF:PROGRAM·JD=l. BANDWIDTH=5DODDO 
mid_video_index.M3UB 
0EXT·X·STREAM·INF:PRDGRAM-1D=l, BANDW1DTH=l5DOOD 
3g_video_index.M3UB 
#EXT·X-STREAM·JNF:PROGRAM·JD=l, BANDWJDTH=64000, CODECS=" 
aacaudio_index.M3U8 

15. What are the hardware requirements or recommendations for servers? 

See question #1 for encoder hardware recommendations. 

a. ,1(). 5" 

The Apple stream segmenter is capable of running on any Intel-based IV\ac. We recommend using a Mac 
with two Ethernet rn~twork interfaces, such as a Mac Pro or an XS,~rve. Orn~ network interfarn can be 
used to obtain the encoded stream from the local network, while the second network interface can 
provide access to a wider network. 

16. Does the Apple implementation of HTTP Live Streaming support DRM? 

No. How,~v.~r, media can be encrypted and key access can be limited using HTTPS auth,~ntication. 

17. What dient platforms are supported? 

iPhone, iPad, and iPod touch (requires iOS version 3.0 or later), Apple TV (version 2. and later), and Mac 
OS X computers. 

18. Is the protocol specification available? 

Yes. The protocol specification is an IErF Internet-Draft, at http://tools.iE,if.org/html/dri:lft-pantos-http­
llve·-streaming. 

19. Does the dient cache content? 

The index file can contain an instruction to the client that content should not be cached. Otherwise, the 
cli,~nt may cache data for performance optimization when seeking within th,~ m,~dia. 
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20. Is this a real-time delivery system? 

No. It has inhernnt latency corresponding to the siz,~ and duration of the m,~dia files containing stream 
segments. At least one segment must fully download before it can be viewed by the client, and two may 
be required to ensurn seamless transitions between segments. In addition, the encoder and segmenter 
must create a file from the input; the duration of this file is the minimum latency before media is available 
for download. Typical latency with rncommended settings is in the neighborhood of 30 seconds. 

21. What ls the latency? 

Approximately 30 seconds, with recommended settings. See question #"15. 

22. Do I need to use a hardware encoder? 

No. Using the protocol specification, it is possible to implement a software encoder. 

23. What advantages does this approach have over RTP/RTSP? 

HTTP is less likely to be disallowed by routers, NAT, or firewall settings. No ports need to be opened that 
are commonly closed by default Content is therefore more lik,~ly to g,~t through to the cli,~nt in more 
locations and without special settings. HTTP is also supported by more content-distribution networks, 
which can affect cost in larg,~ distribution mod,~ls. In general, more available hardware and software 
works unmodified and as intended with HTTP than with RTP/RTSP. Expertise in customizing HTTP content 
deliv,~ry using tools such as PHP is also more widespread. 

Also, HTTP Live Strnaming is supported in Safari and the m,~dia player fram,~work on iOS. RTSP streaming 
is not supported. 

24. Why ls my stream's overall bit rate higher than the sum of the audio and video bitrates? 

MPEG-2 transport streams can include substantial overhead. They utilize fixed packet sizes that are 
padded when the packet contents are smaller than the default packet size. Encoder and multiplexer 
implementations vary in their efficiency at packing media data into these fixed packet sizes. The amount 
of padding can vary with frame rate, sample rate, and resolution. 

25. How can I reduce the overhead and bring the bit rate down? 

Using a more efficient encoder can reduce the amount of overhead, as can tuning the encoder settings. 

! Note: Optimization in the stream segmenter is now on by default. I 
~ """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

26. Do all media files have to be part of the same MPEG-2 Transport Stream? 

No. You can mix media files from different transport streams, as long as they are separat,~d by 
fC XT · X ··DIS CO NT r U I TY tags. See the protocol specification for more detail. For best results, however, 
all video media files should have the same height and width dimensions in pixels. 

27. Where can I get help or advice on setting up an HTTP audio/video server? 

You can visit the Apple Developer Forum at http://devfornms.appli~.com/. 

Also, check out Best Practices for Creating and Deploying f-fnP Live Streaming Media for the /Phone and 
iPad. 

2011-04-01 I <f.) 2011 Apple Inc. All Rights Reserved. 
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CHAPTER 4 

Frequently Asked Questions 
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REVISION HISTORY 

Document Revision History 

This tabl,~ describes the changes to 1-fTTP Live Streaming Overview. 

2011-04-0l 

I 2010-11-15 
I 

Added descripton of closed caption support, best practices for preparing media 
for iOS-based devices, and description of how to serv,~ key files over HTTPS. 

Added description of timed metadata. 

! 2010-03-25 Updated to include iPad and -optimize option for stream segmenter. 
L _______________________________________________________ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2010-02-05 

2010-01-20 

2009-11-17 

2009-09-09 

2009··06-04 

2009-05·-22 

Defines requirement for apps to use HTTP Live Streaming for video over cellular 
networks and requirement for 64 Kbps streams. 

Updated links to tools and sample streams. Add,~d documentation of CODECS 
attribute and video streams with audio-only alternates. 

Fixed typos and corrected URLs for samples. 

Updated to include failover support. 

Added sample code, Quick Time X support. Reorganized document for readability. 

Changed title from iPhone Streaming Media Guide for Web Developers. Added 
UHL for downloading media segmenter. 

! 2009-03-15 New document that describes live streaming of audio and video ov,~r HTTP for 

I _______________________________________________________ --~~-~~~-=:----------------------------------------------------------------------------------------------------------------------------------------------------------
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1' 

Multimedia Programming Interface 
and Data Specifications 1.0 

Issued as a joint design by IBM Corporation and 
Microsoft Corporation 

August 1991 

'fhis document describes the programming interfaces and 
data specifications for multimedia that are common to 
both OS/2 and Windows environments. These 
specifications may be enhanced to incorporate new 
technologies or modified based on customer feedback 
and, as such, :specifications incorporated into any 
final product may vary. 

Microsoft is a registered trademark, and Windows is a 
trademark of Microsoft Corp. 

IBM and OS/2 are registered trademarks of International 
Business Machines Corporation. 
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Multiline String Format 
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Compound File Table of Contents (CTOC) Chunk 
Structural Overview 
Header Information 
Parameter Table Definition 
Header Parameter Table 
CTOC Table Entries 
Usage Codes for Extra Header and Extra Entry 
Fields 
Compression of Compound File Elements 

Compound File Element Group {CGRP) Chunk 
Placement of the CTOC and CGRP Chunks 

Chapter 3 Multimedia· File Formats 
Bundle File Format 
Device Independent Bitmap File Format 

Overview of DIB Structure 
Bitmap File Header 
Bitmap Information Header 

Information Header Structures 
Bitmap Color Table 

Color Table Structure 
Order of Colors 
Field Descriptions 
Locating the Color Table. 
Interpreting the Color Table 

Bitmap Data 
Windows 3.0 Bitmap Compression Formats 

Compression of 8-Bit-Per-Pixel DIB·s 
Compression of 4-Bit-Per-Pixel DIBs 

RIFF Device-Independent Bitmap File Format 
Simple RDIB Format 
Extended RDIB Format 

Bitmap Header Chunk 
Transitional Compression 
CCC Compression 
Palette Chunk 
External Palette Chunk 
Bitmap Data Chunk 

MIDI and RIFF MIDI File Formats 
Palette File Format 

Simple PAL Format 
Extended PAL Format 

Rich Text Format (RTF) 
Waveform Audio File Format (WAVE) 

WAVE Format Chunk 
WAVE Format Categories 

Pulse Code Modulation (PCM) Format 
Storage of WAVE Data 
FAC'I' Chunk 
Cue-Points Chunk 

Examples of File Position Values 
Playlist Chunk 
Associated Data Chunk 

Label and Note Information 
Text with Data Length Information 
Embedded File Information 

. Chapter 4 Media Control Interface 
MCI Command Strings 

Example of MCI Command Use 
Categories of MCI Command Strings 
Command Syntax Conventions 
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System Commands 
Required Commands 
Basic Commands 
Extended Commands 

Extended Commands Reserved for Future Use 
Creating a Command String 
About MCI Device Types 

Using MCI Command Strings 
Opening a Device 

Opening Simple Devices 
Opening Compound Devices 
Using the Shareable Flag 
Using the Alias Flag 
Opening New Device Elements 

Closing a Device 
Shortcuts and Variations for MCI Commands 

Using All as a Device Name 
Combining the Device Type and Device Element 
Name 
Automatic Open 
Automatic Close 

Using Wait and Notify Flags 
Us'ing the Notify Flag 

Obtaining Information From MCI Devices 
The Play Command 
Stop, Pause, and Resume Commands 

MCI System Co:m:mands 
Required Commands for All Devices 
Basic Commands for Specific Device Types 
CD Audio (Redhook) Commands 
MIDI Sequencer Commands 
Videodisc Player Commands 
Waveform Audio Com..~ands 

OChapter 1 
Overview of Multimedia Specifications 

This document describes the file format and control 
interface specifications for multimedia. Thes~ 
specifications allow developers to use com.vnon file 
format and device control interfaces. 

Resource Interchange File Format 

The Resource Interchange File Format: (RIFF), a tagged 
file structure, is a general specification upon which 
many file formats can be defined. The main advantage of 
RIFF is its extensibility; file formats based on RIFF 
can be future-proofed, as format changes can be ignored 
by existing applications. 

The RIFF file format is suitable for the :following 
multimedia tasks: 

Playing back multimedia data 

Recording multimedia data 
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Exchanging multimedia data between applications 
and across platforms 

Chapter 2, Resource Interchange File Format, 
describes the RIFF format. 

Multimedia File Formats 

A number of RIFF-based and non-RIFF file formats have 
been defined for the storage of multimedia data. 
Chapter 3, Multimedia File Formats, describes the 
following file formats: 

Bundle File Format 

Device·-Independent Bitmap (DIB) and RIFF DIB file 
formats 

Musical Instrument Digital Interface (MIDI) and 
RIFF MIDI file formats 

Palette File Format 

Rich Text File Format 

Waveform Audio File Format 

Media Control Interface 

The Media Control Interface (MCI) is a high-level 
control mechanism that provides a device-independent 

. interface to multimedia devices and resource files. 

The Media Control Interface {MCI) provides a command 
set for playing and recording multimedia devices and 
resource files. Developers creating multimedia 
applications are encouraged to use this high-level 
command :interface rather than the low.:..level functions 
specific to each platform. The MCI command set acts as 

.a platform-independent layer that s:i.ts between 
multimedia applications and the underlying system 
software. 

The MCI command set is extensible in two ways: 

Developers can incorporate new multimedia devices 
and ti.le formats in the MCI command set by creating 
new MCI drivers to interpret the commands. 

New commands and com.'Tland options can be added to 
support special features or functions required by 
new multimedia devices or file formats. 

Using MCI, an application can control multimedia 
devices using simple command strings like open, play, 
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and close. The MCI command strings provide a generic 
interface to different multimedia devices, reducing the 
number of commands a developer needs to learn. A 
multimedia application might even accept MCI commands 
from an end user and pass them unchanged to the MCI 
driver, which parses the command and performs the 
appropriate action. 

Chapter 3, Media Control Interface, describes MCI and 
its command set in detail. 

Registering Multimedia Formats 

This docurnent discusses several multimedia codes and 
fox-mats that require registration. These multimedia 
elements include the following: 

Compression techniques 

RIFF form types, chunk IDs, and list types 

- Compound-file usage codes 

Waveform audio format codes 

To register these multimedia elements, request a 
Multimedia Developer Registration Kit from the 
following group:RIFF forms;registering 

Microsoft Corp6ration 

Multimedia Systems Group 
Product Marketing 
One Microsoft Way 
Redmond, WA 98052-6399 

The Multimedia Developer Registration Kit also lists 
currently defined multimedia elements. 

OChapter 2 
Resource Interchange File Format 

The Resource Interchange File Format (RIFF) is a tagged 
file structure developed for use on multimedia 
platforms. This chapter defines RIFF and describes the 
file structures based on RIFF. If your application 
requires a new file format, you should define it using 
the RIFF tagged file structure described in this 
chapter. 

About the RIFF Tagged File Format 

RIFT (Resource Interchange File Format) is the tagged 
file structure developed for multimedia resource files. 
The structure of a RIFF file is similar to the 
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structure of an Electronic Arts IFF file. RIFF is not 
actually a file format itself (since it does not 
represent a specific kind of information), but its name 
contains the words interchange file format in 
recognition of its roots in IFF. Refer to the EA IFF 
definition documEmt, EA IFF 85 Standard for Interchange 
Format Files, for a list of reasons to use a tagged 
file format. 

RIFF has a counterpart, RIFX, that is used to define 
RIFF file formats that use the Motorola integer byte­
ordering format rathe.r than the Intel format. A. RIFX 
file is the same as a RIFF file, exc~pt that the first 
four bytes are RIFX instead of RIFF, and integer 
byte ordering is represented in Motorola format.RIFF 
files;structureFile formats;Resource Interchange (RIFF) 

Notation Conventions 

The following table lists some of the notation 
conventions used in this docu.vnent. Further conventions 
and the notation for documenting RIFF forms are 
presented later in the document in the section 
Notation for Representing Sample RIFF Files.RIFF 
files;notational conventions 

Notation 
<element label> 

<element label: 
TYPE> 

Description 
RIFF file element with the label 
element label 
RIFF file element with data type 
TYPE 

[<element label>] Optional RIFF file element 
<element label> ... One or more copies of the 

specified element 
[<element 
label>); .. 

Zero or more copies of the 
specified element 

Chunks 

The basic building block of a RIFF file is called a 
chunk. Using C syntax, a chunk can be defined as 
fbllows:RIFF chunk;defined in C syntax 

typedef unsigned long DWORD; 
typedef unsigned char BYTE; 

typedef DWORD FOURCC; 

typedef FOURCC CKID; 
chunk identifier 
typedef DWORD CKSIZE; 
value 

// Four-character code 

// Four-character-code 

// 32-bit unsigned size 

typedef struct { // Chunk structure 
CKID ck ID; 
CKSIZE ckSize; 

// Chunk type identifier 
// Chunk size 
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field (~ize cf ckData) 
BYTE ckData[ckSize); // Chunk data 

} CK; 

A FOURCC is represented as a sequence of one to four 
ASCII alphanumeric characters, padded on the right with 
blank characters (ASCII character value 32) as 
required, with no embedded blanks.DWORD, in RIFF 
chunkRIFF files;FOURCC code inBYTE, in RIFF 
chunkFOURCCdatatype;inRIFFchunk 

For example, the four-character code FOO is stored as 
a s~quence of four bytes: 'F', 'O', 'O', ' ' in 
ascending addresses. For quick comparisons, a four­
character code may also be treated as a 32-bit number. 

The three parts of the chunk are described in the 
following table: RIFI!' chunk; IDRIFF chunk; size 

Part 
ckID 

ckSize 

ckData 

Description 
A four-character code that identifies the 
representation of the chunk data data. A 
program reading a RIFF file can skip over 
any chunk whose chunk ID it doesn't 
recognize; it simply skips the number of 
bytes specified by ckSize plus the pad 
byte, if present. 
A 32-bit unsigned value identifying the 
size of ckData. This size value does not 
include the size of the ckID er ckSize 
fields or the pad byte at the end of 
ckData. 
Binary data of fixed or variable size. The 
start of ckData is word-aligned with 
respect to the start of the RIFF file. If 
the chunk size is an odd number of bytes, a 
pad byte with value zero is written after 
r.:kData. Word aligning improves access speed 
(for chunks resident in memory) and 
maintains compatibility with EA IFF. The 
ckSize value does not include the pad byte. 

We can represent a chunk with the following notation 
(in this example, the ckSize and pad byte are 
implicit) :RIFF chunk;notation 

<ckID> ( <ckData>) 

Two types of chunks, the LIST and RIFF chunks, may 
contain nested chunks, or subchunks. These special 
chunk types are discussed later in this document. All 
other chunk types store a single element of binary data 
in <ckData>. 

RIFF Forms 

A RIFF form is a chunk with a RIFF chunk ID. The term 
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also refers to a file format that follows the RIFF 
framework. The following is the current list of 
registered RIFF forms. Each is described in Chapter 3, 
Multimedia File Formats. 

Form Type 
PAL 

Description 
RIFF Palette Format 

RDIB 
RMID 
RMMP 
WAVE 

RIFF Device Independent Bitmap Format. 
RIFF MIDI Format 
RIFF Multimedia Movie File Format 
Waveform Audio Format 

Using the notation for representing a chunk, a RIFF 
form looks like.the following:RIFF chunk;RIFF form 
notation 

RIFF { <formType> <ck>. , . } 

The first four bytes of a RIFF form make up a chunk ID 
with values R, I, F, F. The ckSize field is 
required, but for simplicity it.is omitted from the 
notation. 

The first DWORD of chunk data in the RIFF chunk 
(shown above as <formType>) is a four-character code 
value identifying the data representation, or form 
type, of the file. Following the form-type code is a 
series of subchunks. Which subchunks are present 
depends on the form type. The definition of a 
particular RIFF form. typically includes the 
following:RIFF chunk;in RIFF form 

type 
A unique four-character code identifying the form 

A list of mandatory chunks 

A list of optional chunks 

Possibly, a required order for the chunks 

Defining and Registering RIFF Forms 

The form-type code for a RIFF f()rm must be unique. To 
·guarantee this uniqueness, you must register any new 
form types before release. See Registering Multimedia 
Formats in Chapter 1, Overview of Multimedia 
Specifications, for information on registering RIFF 
forms. 

Like RIFF forms, RIFX forms must also be registered. 
Registering a RIFF form does not automatically register 
the RIFX counterpart. No RIFX form types are currently 
defined. 

Registered Form and Chunk Types 
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By convention, the form-type code for registered form 
types contains only digits and uppercase letters, Form­
type codes that are all uppercase denote a registered, 
unique form type. Use lowercase letters for temporary 
or prototype c.hunk types. FOURCCdatatype; and registering 
form typeRIFF chunk;registering 

Certain chunk types are also globally unique and must 
also be registered before use. These registered chunk 
types are not specific to a certain form type; . they can 
be used in any form. If a registered chunk type can be 
used to store your data, you should use the registered 
chunk type rather than define your own chunk type 
containing the same type of information. 

For example, a chunk with chunk ID INAM always 
contains the name or title of a file. Also, within all 
RIFF files, filename, or titles are contained within 
chunks with ID IN.AM and have a standard data format. 

Unregistered (Form-Specific) Chunk Types 

Chunk types that are used only in a certain form type 
use a lowercase chunk ID. A lowercase chunk ID has 
specific meaning only within the context of a specific 
form type. After a form designer is allocated a 
registered form type, the designer can choose lowercase 
chunk types to use within that form. See Registering 
Multimedia Formats in Chapter 1, Overview of 
Multimedia Specifications, for information on 
registering form types. 

For example, a chunk with ID scln inside one form 
type might contain the number of scan lines. Inside 
some other form type, a chunk with ID scln might mean 
secondary lambda number. 

Notation for Representing Sample RIFF Files 

RIFF is a binary format, but it is easier to comprehend 
an ASCII representation of a RIFF file. This section 
defines a standard notation used to present samples of 
various types of RIFF files. If you define a RIFF form, 
we urge you to use this notation in any file format 
samples you provide in your documentation.RIFF 
files;form notation 

Basic Notation for Representing RIFF Files 

The following table su:m.~arizes the elements of the RIFF 
notation required for representing sample RIFF files: 

Notation Description 

<ckID> (<ck.Data>) 
The chunk with ID <ckID> and data 
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<ckData>. As previously described, 
<ckID> is a four-character code which 
may be enclosed by single quotes for 
emphasis. 
For example, the following notation 
describes a RIFF chunk with a form 
type of QRST. The data portion of 
this chunk contains a FOO subchunk. 
RIFF('QRST' F00(17 23)) 
The following example describes an 
ICOP chunk containing the string 
Copyright Encyclopedia 
International.: 
'ICOP' ( "Copyright Encyclopedia 
International."Z) 

<number>[<modifier>J 
A number in Intel format, where 
<number> is an optional sign (+or-) 
followed by one or more digits and 
modified by the optional <modifier>. 
Valid <modifier> values follow: 
Modifier Meaning 
None 16-bit number in decimal format 

H 16-bit number in hexadecimal 
format 

C 8-bit number in decimal format 
CH 8-bit number in ·hexadecimal , 

format 
L 32-bit number in decimal format 
LH 32-bit number in. hexadecimal 

fqrmat 

Several examples follow: 
0 
65535 
-1 
OL 
4a3c89HL 
-1c 
21HC 
Note that -1 and 65535 represent the 
same value. The application reading 
this file must know whether to 
interpret the nULuber as signed or 
unsigned. 

'<chars>'RIFF chunk;FOURCC code notationFOURCC data 
type;RIFF chunk notation 1 

A four-character code (32-bit 
quantity) consisting of a sequence of 
zero to four ASCII characters <chars> 
in the given order. If <chars> is less 
than four characters long, it is 
implicitly padded on the right with 
blanks. Two single quotes is 
equivalent to four blanks. Examples 
follow. 
'RIFF' 
'xyz' 

http://www.kk.iij4u.or.jp/-kondo/wave/mpidata. txt 

Page 10 of 100 

3/6/2006 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2694 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



RIFE' 
files;sample 
file notation 
strings"<strin 
g>"[<modifier> 
J 

'' 
<chars> can include escape sequences, 
which are combinations of characters 
introduced by a backslash(\) and used 
to represent other characters. Escape 
sequences are listed in the following 
section. 
The sequence of ASCII characters 
contained in <string> and modifi.ed by 
the optional modifier <modifier>. The 
quoted text can include any of the 
escape sequences listed in the 
following section. Valid <modifier> 
values follow: 
Modifier Meaning 
none No NULL terminator or size 

prefix. 
Z String is NULL-terminated 
B String has an 8-bit (byte) size 

prefix 
W String haa -a 16-bit (word) size 

prefix 
BZ String has a byte-size prefix·and 

is NULL-terminated 
WZ String has a word-size prefix and 

is NULL-terminated 

NULL-terminated means that the string 
is followed by a character with ASCII 
value O. A size prefix is an unsigned 
integer, stored as a byte or a word in 
Intel format preceding the string 
characters, that specifies the length 
of the string. In the case of strings 
with BZ or WZ modifiers, the size 
prefix specifies the size of the 
string without the terminating NULL. 
The various string formats referred to 
above are discussed in "Storing 
Strings in RIFF Chunks," following 
later in this section., + 
Examples follow: 
"No prefix, no NULL terminator» 
»No prefix, NULL terminator"Z 
"Byte prefix, NULL terminator»ez 

Escape Sequences for Four-Character Codes and String Chunks 

The following escape sequences can be used in four­
character codes and string 
chunks:Strings,inRIFFchunk;escapeseguencesRIFF 
chunk;escape sequencesEscape sequence;list ofFOURCC 
data type;escape sequencesR!FF files;escape 
sequencesNew line escape sequenceCarriage return escape 
sequenceLine feed escape sequenceTab escape 
sequenceBackspace escape sequenceBackslash escape 
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sequenceQuote character escape sequence 

Escape 
Sequence 
\n 
\t 
\b 
\r 
\f 
\\ 
\' 
\" 
\ddd 

ASCII 
Value 
10 
9 
8 
1.3 
12 
92 
39 
34 
Octal 
ddd 

Description 

Newline character 
Horizontal tab character 
Backspace character 
Carriage return character 
Form feed character 
Backslash 
Single quote 
Double quote 
Arbitrary character 

Extended Notation for Representing RIFF Form Definitions 

To unambiguously define the structure of new RIFF 
forms, document-the RIFF form using the.basic notation 
along with the following extended notation:RIFF 
files;sample file notation 

Notation Description 

<name> 
A label that refers to some element of the 
file, where <name> is the name of the 
label. Examples follow: 
<NAME-ck> 
<GOBL--form> 
<bitmap-bits> 
<foo> 
Conventionally, a label that refers to a 
chunk is named <ckID-ck>, where ckID is 
the chunk ID. Similarly, a label that 
refers to a RIFF form is named <formType­
form>, where form'I'ype is the name of the 
form's type. 

<name> Y 
elements 

The actual data represented by <name> is 
defined as elements. 
This states that <name> is an abbreviation 
for elements, where elements is a sequence 
of other labels and literal data. An 
example follows: 
<GOBL-form> Y RIFF { 'GOBL' <form-data> i 
'l'his example defines label <GOBL-form> as 
representing a RIFF form with chunk ID 
GOEL and data equal to <form-data>, where 
<form-data> is a label that would be 
defined in another rule. Note that a label 
may represent any data, not just a RIFF 
chunk or form. 
Note: A number of atomic labels are defined 
in the section Atomic Labels later in 
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this document. These labels refer to 
primitive data types. 

<name:typ 
e> 

This is the same as <name>, but it also 
defines <name> to be equivalent to <type>. 
This notation obviates the following rule: 
<name> Y <type> · 
This allows you to give a symbolic name to 
an element of a file format and to specify 
the element data type. An example follows: 
<xyz-coordinate> Y <x:INT> <y:INT> <z:INT> 
This defines <xyz-coordinate> to consist of 
three parts concatenated together: <x>, 
<y>, and <z>. The definition also specifies 
that <x>, <y>, and <z> are integers. This 
notation is equivalent to the following: 
<xyz-coordinate> Y <x> ~y> <z> 
<x> Y <INT> 
<y> Y <INT> 
<z> -·Y <INT>'--

[elements 
l 

An optional sequence of labels and literal 
data, Surrounded by square brackets, it may 
be considered an element itself. An example 
follows: 
<FOO-form> Y RIFF('FOO' [<header-ck>] <data­
ck>) 
'l'his example defines form i!'OO with an 
optional header chunk followed by a 
mandatory data chunk. 

ell I el2 
i ••• 
elN 

Exactly one·of the listed elements must be 
present. An example follows: 
<hdr-ck> Y hdr{<hdr-x> i <hdr-y> I <hdr-z>) 
This example defines the hdr chunk's data 
as containing one of <hdr-x>, <hdr-y>, or 
<hdr-z>. 

element .. 

One or more occurrences of element may be 
present. An ellipsis has this meaning only 
if it follows an element; in cases such as 
ell I · el2 I , , . I elN, the ellipsis has 
its ordinary English meaning. If there is 
any possibility of confusion, an ellipsis 
should only be used to indicate one or more 
occurrences; An example follows: 
<data-ck> Y data(<count:INT> <item:INT> ... ) 
This example defines the data of the data 
chunk to contain an integer <count>, 
followed by one or more occurrences of the 
integer <item>. 

[element] 
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Zero or more occurrences of element may be 
present. An example follows. 
<data-~k> t data(<count:INT> 
f<item:INT>] ... ) 
This example defines the data of the data 
chunk to contain an integer <count> 
followed by zero or more occurrences of an 
integer <item>. 

!elements 
} 

The group of elements within the braces 
should be considered a single element. An 
example follows: 
<blorg> Y <this> I {<that> I <other>} ... 
'fh.i.s example defines <blorg> to be either 
<this> or one or more occurrences of <that> 
or <other>, intermixed in any way. Contrast 
this with the following example: 
<blorg> t <this> I <that> I <other> ... 
This example defines <blorg> to be either 
<this>·or <that> or one or more occurrences 
of <other>. 

struct { 
... } name 

A structure defined using C syntax. This 
cin be used instead of a sequence of labels 
if a C header (include) file is available 
that defines the structure. The label used 
to refer to the structure should be the 
same as the structure's typedef name. An 
example follows: 
<3D POINT> Y struct 

INT x; II x-
coordinate 

coordinate 

coordinate 

INT y; 

INT z; 

} 3D POINT 

II y-

11 z··· 

Wherever possible, the types used in the 
structure should be the types listed in the 
following section, Atomic Labels, because 
these types are more portable than C types 
such as int. The structure fields are 
assumed to be present in the file in the 
order given, with no padding or forced 
alignment. 
Unless the RIFF chunk ID is RIFX, integer 
byte ordering is assumed to be in Intel 
format. 

II 
comment 

An explanatory comment to a rule. An 
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Atomic Labels 

example follows: 
<weekend> Y 'Sat' I 'Sun' // Four-character 
code 

// for day 

The following are atomic labels, which are labels that 
refer to primitive data types. Where avail.able, the 
equivalent Microsoft C data type is also listed. 
DatatypelabelsAtomic labelsRIFF files;primitive data 
typ.e labels 

Label 
<CHAR> 
<BYTE> 

<INT> 

<WORD> 

<LONG> 

<DWORD> 

<FLOAT> 

<DOUBLE> 

<STR.> 

<ZSTR> 

<BSTR> 

<WSTR> 

<BZSTR> 

<WZSTR> 

Meaning 
8-bit signed integer 
8-bit unsigned 
quantity 
16-bit signed integer 
in Intel format · 
16-bit unsigned 
quantity in Intel 
format 
32-bit signed integer 
in Intel format 
32-bit unsigned 
quantity in Intel 
format 
32-bit IEEE floating 
point number 
64-bit IEEE floating 
point number 
String (a sequence of 
characters) 
NULL-terminated 
string 
String with byte (8-
bit) size prefix 
String with word (16-
bit) size prefix 
NULL-terminated 
string with byte size 
prefix 
NULL-terminated 
string with word size 
prefix 

MSC Type 
signed char 
uµsigned char 

signed int 

unsigned int 

signed long 

unsigned long 

float 

double 

NULL-terminated mean~ that the string is followed by a 
character with ASCII value 0. 

A size prefix is an unsigned integer, stored as a.byte 
or a word in Intel format, that specifies the length of 
the string. In the case of strings with BZ or WZ 
modifiers, the size prefix specifies the size of the 
string without the terminating NULL. 

Note: The WINDOWS.H header file defines the C types 
BY'l'E, WORD, LONG, and DWORD. These types correspond to 
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labels <BYTE>, <WORD>, <LONG>, and <DWORD>, 
respectively. 

A Sample RIFF Form Definition and RIFF Form 

The following example defines <GOBL-form>, the 
hypothetical RIFF form of .type GOBL. To fully 
document a new RIFF form definition, a developer would 
also provide detailed descriptions of each file 
element, including the semantics of each chunk.and 
sample files documented using the standard 
notation.RIFF forms;example of definition 

<GOEL-form> Y 
header 

(default (0,0,0)) 

graphical objects 

RI FF I 'GOEL' 

[<org-ck>] 

<obj-list>) 

// RIFF form 

// Origin chunk 

// Series of 

<org-ck> Y org( <origin:3D_POINT>) 
// Object-list origin 

<obj-list> Y 
// square, 

// circle, 

LIST( 
II An object is a: 

'obj' { <sqr-ck> l 

<circ-ck> 

<poly-ck> } ... 
II or polygon 

<sqr-ck> Y sqr ( <pt1: 3D_POINT> 
<pt2: 3D __ P0IN'I'> 

// one vertex 
· 11 another 

vertex 
<pt3: 3D _POINT> II a third 

vertex 

<circ-ck> Y circl <center:30 POINT> 
// Center of circle 

<circu:mPt:3D POINT> 
Point on circumference 

II 

<poly-ck> Y poly( <pt:3D_POINT> ... // List of 
points in a polygon 

<3D POIN'I'> Y 
"gobl.h" 

struct 

INT x; 
INT y; 
INT z; 
3D POIN'I' 

Sample RIFF Form 

// Defined in 

// x-coordinate 
// y-coordinate 
// z-coordinate 

The following sample RIFF form. adheres to the form 
definition for form type GOBL. The file contains three 
subchunks:RIFF forms;exampleRIFF chunk;example 

An INFO list 
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An org chunk 

An obj chunk 

The INFO list and org chunk each have two 
subchunks. The INFO list is a registered global chunk 
that can be used within any RIFF file. The INFO list 
is described in the INFO List Chunk, later in this 
chapter.RIFF chunk;INFO chunkINFO chunkRIFF f:i.les;INFO 
chunk 

Since the definition of the GOBL form does not refer to 
the INFO chunk, software that expects only org and 
obj chunks in a GOBL form would ignore the unknown 
INFO chunk. 

RIFF( 'GOBL' 
LIST ('INFO' / / INrO list containing 

filename and copyright 
INAM("A House"Z) 
ICOP("{C) Copyright Encyclopedia 

International 199l"Z) · 

org(2, O, OJ 

LIST{ 'obj f 

polygons 
poly(0,0,0 
poly(0,0,5 

J 

// Origin of object list 

// Object list containing two 

2,0,0 
2,0,5 

2,2,0, 1,3,0, 0,2,0) 
2,2,5, 1,3,S, 0,2,5) 

/ / End of· form 

Storing Strings in RIFF Chunks 

This section lists methods for storing text strings in 
RIFF chunks. While these guidelines may not make sense 
for all applications, you should follow these 
conventions if you must make an arbitrary decision 
regarding string storage.RIFF chunk;text strings in 

NULL-Terminated String {ZSTR) FormatZSTR format, in 
RIFF chunk 

A NULL-terminated string (ZSTR) consists of a series of 
characters followed by a terminating NULL character. 
The ZSTR is bette~ than a simple character sequence 
(STR) because many programs are easier to write if 
strings are NULL-terminated. ZSTR is preferred to a 
string with a size prefix (BSTR or WSTR) because the 
size of the string is already available as the <ckSize> 
value, minus one for the terminating NULL 
character.WSTR format, in RIFF chunkBSTR fonnat, in 
RIFF chunk 
String Table FormatString table format, in RIFF chunk 
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In a string table, all strings used in a structure are 
stored at the end of the structure in packed format. 
The structure iricludes fields that specify the offsets 
from the beginning of the string table to the 
individual strings. An example follows: 

typedef struct 
{ 

INT iWidgetNumber; 
WORD offszWidgetName; 

<rgchStrTab> 
WORD offszWidgetDesc; 

<rgchStrTab> 
INT iQuantity; 
CHAR rgchStrTab[lJ; 

as large as needed) 
} WIDGET; 

/ /· the widget mirnber 
// an offset to a string in 

// an offset to a string in 

// how many widgets 
// string table (allocate 

If multiple chunks within the file need to reference 
variable-length strings, you can store the strings in a 
single chunk that acts as a string table, The chunks 
that refer to the strings contain offsets relative to 
the beginning of the data part of the string table 
chunk. 

NULL-Terminated, Byte Size Prefix String !BZSTR) 
SeriesBZSTR format, in RIFF chunk 

In a BZSTR series, a series of strings is stored in 
packed format. Each string is a BZSTR, with a byte size 
prefix and a NULL terminator, This format retains the 
ease-of-u;e characteristics of the ZSTR while providing 
the string size, allowing the application to quickly 
skip unneeded strings. 

Multi.line String Format 

When storing multiline strings, separate lines with a 
carriage return/line feed pair (ASCII 13/ASCII 10 . 
pair), Although applications vary in their requirements 
for new line symbols (carriage return only, line feed 
only, or both), it is generally easier to strip out 
extra characters than to insert extra ones, Inserting 
characters might require reallocating.memory blocks or 
pre-scanning the chunk before allocating memory for 
it.Multi.line string format, in RIFF chunk 

Choosing a Storage Method 

The following lists guidelines for deciding which 
storage method is appropriate for your application. 
Strings, in RIFF chunk;storage methods 

Usage Recom.'nended Format 
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Chunk data contains nothing 
except a str.ing 
Chunk data contains a number 
of fields, some of which are 
variable-length strings 
Multiple chunks within the 
file need to reference 
variable-length strings 
Chunk data stores a sequ~nce 
of strings, some of which 
the application may want to 

·Skip 
Chunk data contains 
multiline strings 

LIST Chunk 

ZSTR (NOLL-terminated 
string) format. 
String-table format 

String-table format 

BZSTR (NULL-terminated 
string with byte size 
prefix) series 

A multiline string 
format 

A LIST chunk contains a list, or ordered sequence, of 
subchunks. A LIST chunk is defined as follows: 

LI ST ( <list-type> f <chunk> J • • • ) 

The <list-type> is a four-character ·code that 
identifies the contents of the list. 

If an application recognizes the list type, it shoulc:I 
know how to interpret the sequence of subchunks. 
However, since a LIST chunk may contain only subchunks 
(after the Li.st type), an application that does not 
know about a specific list type can still walk through 
the sequence of subchunks. 

Like chunk IDs, l..ist types must be registered, and an 
all-lowercase list type has meaning relative to the 
form that contains it. See Registering Multimedia 
Formats in Chapter 1; Overview of Multimedia 
Specifi·cations, for information on registering l.ist 

. types. 

INFO List Chunk 

The INFO list is a registered g1oba1 form type that 
can store information that helps identify the contents 
of the chunk. This information is useful but does not 
affect the way a program interprets the file; examples 
are copyright information and comments. An INFO list 
is a LIST chunk with list type INFO. The following 
shows a sample INFO.list chunk: 

LI ST ( 'INFO' INAM ( "Two Trees" Z} 
ICM'I' ( "A picture for the opening screen"Z) 

An INFO list should contain only the following 
chunks. New chunks may be defined, but an application 
should ignore any chunk it doesn't understand. The 
chunks listed below may only appear in an INFO list. 
Each chunk contains a ZSTR, or null-terminated text 
string. 
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Chunk ID 
IARL 

IART 

ICMS 

ICMT 

ICOP 

ICRD 

ICRP 

IDIM 

IDPI 

IENG 

IGNR 

IKEY 

ILG'l' 

IMED 

INAM 

Description 
Archival Location. Indicates where the 
subject of the file is archived. 
Artist. Lists the artist of the original 
subject of the file. For example, 
Michaelangelo. 
Commissioned. Lists the name of the person 
or org~nization that commissioned the 
subject. of the file. For example, Pope 
Julian II. 
Comments. Provides general comments about 
the file or the subject of the file. If.the 
comment is several sentences long, end.each 
sentence with a period. Do not include 
newline characters. 
Copyright. Records the copyright 
:information for the file. For example, 
Co~yright Encyclopedia International 
1991. If there are multiple copyrights, 
separate them by a semicolon followed by a 
space .. 
Creation date. Specifies the date the 
subject of the file was created. List dates 
in year-month-day format, padding one-digit 
months and days with a zero on the left. 
E'or example, 1553-05-03 for May 3, 1553. 
Cropped. Describes whether an image has 
been cropped and, if so, how it was 
cropped. For example, lower right corner. 
Dimensions. Specifies the size of the 
original subject of the file. For example, 
8.5 in h, 11 in w. 
Dots Per Inch. Stores dots per inch setting 
of the digitizer used to produce the file, 
such as 300. 
Engineer. Stores the name of the engineer 
who worked on the file. If there are 
multiple engineers, separate the n.ames by a 
semicolon and a blank .. For example, Smith, 
,John; Adams, Joe. 
Genre. Describes the original work, such 
as, landscape, portrait, still life, 
etc. 
Keywords. Provides a list of keywords that 
refer to the file or subject of the file. 
Separate multiple keywords with a semicolon 
and a blank. For example, Seattle; aerial 
view; scenery. 
Lightness. Describes the changes in 
lightnesa settings on the digitizer 
required to produce the file. Note that the 
format of this information depends on 
hardware used. 
Medium. Describes the original subject of 
the file, such as, computer image, 
drawing, lithograph, and so forth. 
Name. Stores the title of the subject of 
the file, such as, Seattle From Above. 
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IPLT 

IPRD 

ISBJ 

ISFT 

ISHP 

ISRC 

ISRF 

ITCH 

Palette Setting. Specifies the number of 
colors requested when digitizing an image, 
such as 256. 
Product. Specifies the name of the title 
the file was originally intended for, such 
as Encyclopedia of Pacific Northwest 
Geography. 
Subject. Describes the conbittents of the 
file, such as Aerial view of Seattle. 
Software. Identifies the name of the 
software package used to create the file, 
such.as Microsoft WaveEdit. 
Sharpness. Identifies the changes in 
sharpness for the digitizer required to 
produce the file (the format depends on the 
hardware used) , 
Source. Identifies the name of the person 
or organization who supplied the original 
subject of the file, For example, Trey 
Research. 
Source Form. Identifies the original form 
of the material that was digitized, such as 
slide, paper, map, and so forth. This 
is not necessarily the same as IMED. 
Technician. Identifies the.technician who 
digitized the subject file. For example, 
Smith, John. 

CSE'l' (Character Set) Chunk 

To define character-set and language information for a 
RIFF file,. use the CSET chunk. 'I'he CSET chunk defines 
the .code page and country, language, and dialect codes 
for the file. These values can be overridden for 
specific file elements; see Usage Codes for Extra 
Header and Extra Entry Fields, later in this chapter, 
for information on specifying character set information 
in a compound file. 

The CSET chunk is defined as follows: 

<CSET chunk> Y CSET( <wCodePage:WORD> 
<wCountryCode:WORD> 
<wLanguageCode:WORD> 
<wDialect:WORD>) 

The fields are as follows: 

Field 
wCodePage 

wCountryCode 

Description 
Specifies the code page used for 
file elements. If the CSET chunk 
is not present, or if this field 
has value zero, assume standard 
ISO 8859/1 code page (identical 
to code page 1004 without code 
points defined in hex columns 0, 
1, 8, and 9) . 
Specifies the country code used 
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wLanguage, 
wDialect · 

Country Codes 

for file elements. See Country 
Codes, following this section, 
for a list of currently defined 
country codes. 
If the CSET chunk is not present, 
or if this field has value zero, 
assume USA (country code 001). 
Specify the language and dialect: 
used for file elements. See 
Language and Dialect Codes, 
later in this chapt~r, for a list: 
of language and dialect c6des. 
If the CS.ET chunk is not: present, 
or if these fields have value 
zero, asslm1e US English (language 
code 9, dialect code 1). 

Use one of the following country c6des in the 
wCountryCode field: 

Country Code 

000 
001 
002 
003 
030 
031 
032 
033 

. 034 
039 
041 
043 
044 
045 
046 
047 
049 
052 
055 
061 
064 
081 
082 
086 
088 
090 
351 
352 
354 
358 

Country 

None (ignore this field} 
USA 
Canada 
Latin America 
Greece 
Netherlands 
Belgium 
France 
Spain 
Italy 
Switzerland 
Austria 
United Kingdom 
Denmark 
Sweden 
Norway 
West Germany 
Mexico 
Brazil 
Australia 
New Zealand 
Japan 
Korea 
Peoples Republic of China 
Taiwan 
Turkey 
Portugal 
Luxembourg 
Iceland 
Finland 
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Language and Dialect Codes 

Specify one of the following pairs of language-code and 
dialect-code values in the wLanguage and wDialect 
fields: 

Language Code Dialect 
Code 

0 0 
1 1 
2 1 
3 1 
4 1 
4 2 
5 1 
6 l 
7 1 
7 2 
8 1. 
9 1 
9 2 
10 l 
10 2 
11 1 
12 1 
12 2 
12 3 
12 4 
13 1 
14 1 
15 l 
16 1 
16 2 
17 1 
18 1 
19 1 
19 2 
20 1 
20 2 
21 1 
22 1 
22 2 

23 l 
24 1 
2,; ., 1 
26 1 
26 2 
27 l 
28 1 
29 1 
30 1 
31 1 

32 1 
33 1 

Language 

None {ignore these fields) 
Arabic 
Bulgarian 
Catalan 
Traditional Chinese 
Simplified Chinese 
Czech 
Danish 
German 
Swiss German · 
Greek 
US English 
UK English 
Spanish 
Spanish Mexican 
Finnish 
French 
Belgian French 
Canadian French 
Swiss French 
Hebrew 
Hungarian 
icelandic 
Italian 
Swiss Italian 
Japanese 
Korean 
Dutch 
Belgian Dutch 
Norwegian - Bo~~al 
Norwegian - Nynorsk 
Poli.sh 
Brazilian Portuguese 
Portuguese 
Rhaeto-Romanic 
Romanian 
Russian 
Serbo-Croatian (Latin) 
Serbo-Croatian (Cyrillic) 
Slovak 
Albanian 
Swedish 
'rhai 
Turkish 
Urdu 
Bahasa 
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JUNK (Filler) Chunk 

A JUNK chunk represents padding, filler or outdated 
information~ It contains no relevant data; it is a 
space filler of arbitrary size. The JUNK chunk is 
defined as follows: 

<JUNK chunk> i JUNK( <filler> 

where <filler> contains random data. 

Compound File Structure 

The compound file structure is a RIFF-based structure 
upon which multimedia file formats can be defined. The 
compound file structure is a parameterized structure 
that provides for the following: 

Storage of multimedia data elements 

Direct access to multimedia data elements {as 
opposed to sequential sea~ching) 

The goals of the compound file structure are to 
maximize flexibility and extensibility while minimizing 
implementation costs. Using the compound file 
structure, developers of multimedia data formats can 
_define both simple and complex file formats. 

The structure is flexible enough to be used for many 
purposes, but it·can be simplified for use with simple 
file formats. Designers of new multimedia file formats 
can restrict the use of standard header fields, 

_requiting some and removing others. 

For example, a developer might define a compound file 
format that stores a series of bitmaps in a single 
file, thus reducing compact disc seek times. Another 
developer might define a compound file format that 
contains a special type of audio resource, using the 
compound file header information to identify the 
attributes of the audio data stored within. 

Structural Overview 

Files based upon the compound file structure contain 
the fol.lowing two RIFF chunks at their topmost level: 

Compound File Table of Contents (CTOC) chunk 

Compound File Element Group (CGRP) chun)( 

The CTOC chunk indexes the CGRP chunk, which contains 
the actual multimedia data elements. Defined using the 
standard chunk notation, a compound file is represented 
as follows: 
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<compound file> Y RIFF( 1 type' <CTOC> <~GRP>) 

where 'type' is a FOURCC indicating the file type. 

This section describes the CTOC and CGRP chunks in 
detail. 

Compound File Table of Contents {CTOC) Chunk 

The CTOC chunk functions mairily as an index, allowing 
direct access to elements within a compound file. The 
CTOC chunk also contains information about the 
attributes of the entire file and of each media element 
within the file. 

To provide the maximum flexib.U.i ty for defining 
compound file formats, the CTOC chunk can be customized 
at several levels. The CTOC chunk contains fields whose 
length and usage is defined by other CTOC fields. This 
parameterization adds complexity,. but it provides 
flexibility to file format designers and allows 
applications to correctly read data without necessarily 
knowing the specific file format definition. 

Structural Overview 

The CTOC chunk defines the contents of the CGRP chunk. 
The CTOC chunk has the following components: 

Header information defining the size of the CTOC 
chunk, the number.of entries in the CGRP chunk, the 
size of the CGRP chunk, and general information 
about the entire header file 

A parameter table definition defining the size and 
contents of the header parameter table and CTOC 
table entries 

A header parameter table defining attributes that 
apply to the entire compound file. 

CTOC table entries defining the location, size, 
name, and attributes of the compound file elements 
contained in the CGRP chunk, 

These components appear seguent:i.ally in the CTOC chunk. 
The i.ndi vidual fields in the CTOC chunk are the 
following: 

<CTOC-chunk>Y CTOC ( 
<dwHeaderSize:DWORD> 

information 
<dwEntriesTotal:DWORD> 
<dwEntriesDeleted:DWORD> 
<dwEntriesUnused:DWORD> 
<dwBytesTotal:DWORD> 
<dwBytesDeleted:DWORD> 
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<dwHeaderFlags:DWORD> 

<wEntrySize:WORD> // Parameter table 
definition 

<wNarneSize:WORD> 
<wExHdrFields:WORD> 
<wExEntFields:WORD> 
<awExHdrFldUsage:WORD(wExHdrFields]> 
<awExEntFldOsage:WORD(wExEntFieldsj> 

II Header parameter table 
<adwExHdrField:DWORD[wExHdrFieldsJ> 
[<bHeaderPad:BYTE>] 
(<CTOC-table-entry>) // CTOC table 

entries 

Each CTOC table entry is defined as follows: 

<CTOC-table-entry> Y 
<dwOffset:DWORD> 
<dwSize:DWORD> 
<dwMedType:DWORD> 
<dwMedUsage:DWORD> 
<dwCompressTech:DWORD> 
<dwUncompressBytes:DWORD> 
<adwExEntrield:DWORD[wExEntFields]> 
<bEntryFlags:BYTE> 
<achName:CHAR[wNameSize]> 
[<bEntryPad:BYTE>] .. , 

The following sections describe each field in detail. 
Header Information 

The header info'rmation section ciefines general 
information aborit the CTOC header and about the entire 
compound file. It contains the following fields: 

Field Name 
dwHeaderSize 

Description 
Combined size of header information, 
parameter table definition, and header 
parameter table. Use this value to 
locate the start of the CTOC table 
entries within the CTOC chunk. 

dwEntriesTotal Total number of CTOC table entries, 
including unused entries and entries 
corresponding to deleted elements. 

dwEntriesDelet Number of CTOC table entries that 
ed · correspond to deleted elements. 
dwEntriesUnuse Number of C'l'OC table entries that are 
d unused. 
dwBytesTotal Combined size of all CGRP elements, 

including deleted elements. 
dwBytesDeleted Co:mbined size of all deleted CGRP 

elements. 
dwHeaderFlags Flags that give information about the 
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entire compound file. The following 
flags may be used: 
CTOC_HF_SEQUENTIAL 

Valid CTOC table entries are 
arranged in sequential order. If 
this flag is not set, the CTOC table 
entries may be.in an arbitrary 
order. 

CTOC HF MEDSUBTYPE 
The dwMedUsage field of each CTOC 
table entry contains a FOURCC that 
indicates how the element is used. 
If this flag is not set, the 
dwMedUsage field·contains 
information as defined by the form 
type. 

Parameter Table Definition 

The parameter table definition defines the size and 
contents of the header parameter table and CTOC table. 
It contains the following fields: 

Field Name Description 
wEntrySize Size of each CTOC table entry, 

including any pad bytes. 
wNameSize Size of the achName field of each CTOC 

table entry. Each achName field must 
be padded with null ~haracters to this 
length. The achName field is a null­
terminated string, so it always 
contains a~ least one trailing null 
character. 

wExHdrFields Number of extra header fields, or 
entries in the awExHdrFldUsage and 
adwExHdrField arrays. 

wExEntFields Nu~ber of extra entry fields, or 
entries in the awExEntFldUsage and 
adwExHdrField arrays. 

awExHdrFldUsag Array of extra header field usage 
e fields. Each entry in this array 

corresponds to the same numbered entry 
in the adwExHdrField array and defines 
how that entry is interpreted. Valid 
usage codes for each field in this 
array are listed in Usage Codes for 
Extra Header and Extra Entry Fields, 
later in this chapter. The number of 
WORDs in this array is defined by the 
wExHdrFields value. 

awExEntFldUsag Array of extra entry field usage 
e fields. Each entry in this array 

corresponds to the same numbered entry 
in the adwExEntField array, present in 
each CTOC table entry, and defines how 
that entry is interpreted. Valid usage 
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codes for each field in this array are 
listed in Usage Codes for Extra 
Header and Extra Entry Fields, later 
in this chapter. The number of WORDs 
in this array is defined by·the 
wExEntFields value. 

Header Parameter Table 

The header parameter table is an optiona·l component 
generally used to define attributes of .the entire 
compound file. 

Field Name Type 
adwExHdrField Extra header fields. The usage of each 

cell in the array is defined by the 
corresponding cell in the 
awExHdrFldUsage array. 
The number of DWORDs in this array is 
defined by the wEx!idrFields value. 

bHeaderPad Zero or more NULL pad bytes. There 
must be enough padding in this field 
to make the CTOC header an even. number 
of bytes in length. 

CTOC Table Entries 

The CTOC table entries define the location, size, name, 
and other information about the individual compound 
file elements contained in the CGRP chunk. The number 
of CTOC table entries is determined by the 

.dwEntriesTotal field in the header information of the 
CTOC chunk . 
. Each CTOC table entry is a structure containing the 
following fields: 

Field Name 
dwOffset 

dwSize 
dwMedType 

Description 
Byte offset of the compound file 
element measured ·from the beginning.of 
the data portion of the CGRP chunk. 
For example, if dwOffset is 1000 and 
the chunk ID of the CGRP chunk is at 
offset 500, the element is at offset 
1508 (1000+500+4 (chunk ID)+4 (chun~ 
size field)). 
Size of the element in bytes. 
FOURCC value identifying the media 

.element type of the compound file 
element. This field may be zero if the 
compound file element is not to be 
interpreted as a standalone file. If 
the compound file element is a RIFF 
form, then the media element type is 
the same as the RIFF form type. 
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dwMedUsage 

dwCompressTech 

dwUncompressBy 
tes 

adwExEntField 

bEntryFlagS 

achName 

Extra usage information for the 
compound file element. 
If the CTOC HF MEDSUBTYPE flaa is set 
in the dwHeaderFlags field, this field 
contains a FOURCC that indicates how 
the element is used. To avoid name 
conflicts, this fOURCC must be 
registered. See Registering 
Multimedia Formats in Chapter 1, 
Overview of Multimedia 
Specifications, for information.on 
usage codes. 
If the CTOC HF MEDSUB'l'YPE flag is not 
set in. the dwHeaderFlags field, this 
field contains 32 bits of information 
interpreted as defined by the form 
type. 
Compression technique used to compress 
the media element. If this value is 
zero, the element is not compressed. 
·See Compression of Compound File 
Elements, later in this chapter, for 
more information. 
Number of bytes the compound file 
element occupies in memory after 
decompression. This value assumes the 
decompression technique identified in 
the dwCompressTech field. If the 
dwCompressTech field is 0, then the 
compound file element is not 
compressed, and this field should 
equal the dwSize field. 
Array of extra entry fields defining 
attributes of this compound filE~ 
element. The usage of each cell in the 
array is defined by the corresponding 
cell in the awExEntFldOsage array. 
The number of DWORDs in this array is 
defined by the wExEntFields value. 
Flags giving information about the 
compound file element or this CTOC 
table entry. Possible values follow; 
thesE~ may be combined: 
CTOC EF DELETED 

Compound file is marked as deleted 
and should not be accessed. Do not 
combine this flag with the 
CTOC_EF_UNUSED flag. 

CTOC EF UNUSED 
CTOC-table entry is unused and does 
not refer to any compound file 
element. This entry can be used to 
refer to a new compound file 
element. Do not cowhine this flag 
with the CTOC EF DELETED flag. 

Array of charact;rs-containing the 
name of the compound file element. The 
number of bytes in this array is 
defined by the wNameSize value. 
The string must be padded on the right 
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bEntryPad 

with NULL characters and must be 
terminated by at least one NULL 
character. This field must be an odd 
number of bytes in length and must be 
at least one byte long. 
Zero or more NULL pad bytes as needed 
to make the table entry an even number 
of bytes in length. 

Usage Codes for Extra Header and Extra Entry Fields 

The following are valid usage codes for elements in the 
awExHdrFldUsage and awExEntFldUsage arrays, both of 
which are fields of the CTOC header. These arrays 
define the meaning of data stored in the adwExHdrField 
and adwExEntField extra_ fields. All usage codes apply 
to both header fields and entry fields, unless 
explicitly stated otherwise. 

Values marked in the extra header field arrays 
generally apply to all elements.in the CFRG chunk, 
while values marked in the extra entry field arrays 
generally apply only to the element referenced by the 
corresponding CTOC table entry. 

-Flag 
CTOC EFU UNUSED 
(OxOO) 

Description 
The field.is unused. This usage 
code may be used to logically 
delete a header field. 

CTOC EFU LASTMODTIM When used to describe an extra 
E (OxOl) header field, the field contains 

the time .that any portion of the 
CTOC or CGRP was last modified. 
When used to describe an extra 
entry field, the field contains 
the time that the corresponding 
c•roc table entry, or the compound 
file element it refers to, was 
last modified. 

CTOC EFU CODEPAGE 

The field is interpreted as a 
DWORD containing the number of 
seconds that have elapsed since 
00:00:00 Greenwich Mean Time 
(GMT), January 1, 1970. 
The field contains the code page 
and country code for the achName 
field. These values override any 
values specified in a CSET chunk. 
When used to describe an extra 
header field, the field contains 
code-page and country-code 
information for all CTOC table 
entries. When used to describe an 
extra entry field, the field 
contains information for that 
specific CTOC table entry. 
The low-order wo~d of the field 
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CTOC EFU LANGUAGE 

contains one of the following 
code page values: 
Zero 

Use standard ISO 8859/1 code 
page. This is identical to code 
page 1004 without code points 
defined in hex columns O, 1, 8, 
and 9. 

CTOC CHARSET CODEPAGE 
(OxOOOOnn;n) 
Use code page Oxnnnn, where 
Oxnnnn is the 16-bit code page 
number. E'or example, Ox00000352 
for OS/2 code page 850, or 
Ox000004E4 for Windows 3.1 code 
page 1252. 

The high··order word contains one 
of the following country codes: 
Zero 

Ignore this field. 
Country code 

See Country Codes, earlier i.n 
this chapter, for a list of 
currently defined country 
codes. 

The field contains language and 
dialect information for the 
achName field, These values 
override any values specified in 
a CSET chunk. 
When used to describe an extra 
header field, the field contains 
language information for all CTOC 
table entries. When used to 
describe an extra entry field, 
the field contains information 
for that specific CTOC table 
entry. 
The low-order word of the field 
contains one of the following 
language codes: 
Zero 

Ignore this field. 
Language code 

See Language and Dialect 
Codes, earlier in this 
chapter, for a list of 
currently defined language 
codes. 

The high-order word of the field 
contains one of the following 
dialect codes: 
Zero 

Ignore this field. 
Dialect code 

See Language and Dialect 
Codes, earlier in this 
chapter, for a list of 
currently defined dialect 
codes. 
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CTOC EFU COMPRESSPA 
RAMO-(Ox05) through 
CTOC EFU COMPRESSPA 
RAM9 (Ox14) 

Specifies a compression 
parameter. See Compression of 
Compound File Elements, later i.n 
this chapter. 

Compression of Compound File Elements 

Compoµnd file elements can be compressed. The 
dwCompressTech field of a CTOC table entry contains a 
FOURCC compression technique identifier for the 
corresponding compound file element. If the field is 
zero, the compound file element is not compressed. 

The definition of a specific compression technique may 
specify that either the entire compound file element is 
compressed, or that some specific subset, for example 
one or more RIFF chunks, is compressed. 

The dwOncompressSize field contains the number of bytes 
that the compound file element will occupy in memory 
after decompression. If the compound file element ·is 
not compressed, this field contain the same value as 
the dwSize field, which identifies the file size of the 
compound file element. 

Compression techniques may demand extra header fields 
or extra entry fields for decompression parameters. 
Compression technique identifiers, and any new entry 
fields corresponding to decompression technique 
parameters, must be unique. See Registering Multimedia 
Formats in Chapter 1, Overview of Multimedia 
Specifications, for information on registering 
compression techniques. 

Compound File Element Group (CGRPi Chunk 

The actual elements of data referenced by the CTOC 
chunk are stored in a compound file Element Group 
(CGRP) chunk. The CGRP chunk contains all the compound 
file elements, concatenated together :into one 
contiguous block of data. Some of the elements in the 
CGRP chunk might be unused, if the element was marked 
for deletion or was altered and stored elsewhere within 
the CGRP chunk. 

Elements within the CGRP chunk are of arbitrary size 
and can appear in a specific or arbitrary order, 
depending upon the file format definition. Each element 
is identified by a corresponding CTOC table entry. 

Using the standard RIFF notation, the CGRP chunk is 
defined as follows: 

·<CGRP-chunk> Y CGRP([<compound file element>) ... ) 

Placement of the CTOC and CGRP Chunks 
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The specific file format definition can specify which 
of the two chunks appear first the data file. 
Generally, the CTOC chunk is placed at the front of the 
file to reduce the seek and read times required to 
access it. During authoring time, an application might 
place the CTOC chunk at the end of the file, sb it can 
be expanded as elements are added to the CGRP chunk. 

OChapter 3 
Multimedia File Formats 

This chapter describes the multimedia file formats. 
Most of these.file formats are based on the Resource 
Interchange File Format (RIFF), described in Chapter 2. 

This chapter describes the following file formats: 

Bundle File Format (BND) 

Device Independent-Bitmap File Format (DIB) 

RIFF DIB File Format (RDIB) 

Musical Instrument Digital Interface File Format 
(MIDI) 

RIFF MIDI File Format (RMID) 

Palette File Format {PAL) 

Rich Text Format (RT:f} 

Wave.form Audio File Format (WAVE} 

Bundle File Format 

The Bundle (BND) format contains a series of RIFF 
chunks or other multimedia files. The BND file is 
defined as follows: 

<END-file> t RIFF('BND' <CTOC-chunk> <CGRP-chunk>) 

The <CTOC-chunk> and <CGRP-chunk> formats are defined 
in Compound File Structure, in Chapter 2, Resource 
Interchange File Format. 

Each compound file element must be capable of standing 
alone as an independent file. An element may not be a 
random chunk (except the RIFF chunk, indicating a RIFF 
file) or random binary data (unless the binary .data is 
supposed to be treated as a file). 

Device Independent Bitmap File Format 

The Device Independent Bitmap (DIB) format represents 
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bitmap images in a device-independent manner. Bitmaps 
can.be represented at 1, 4, and B bits per pixel, with 
a palette containing colors represented in 24 bits. 
Bitmaps can also be represented at 24 bits per pixel 
without a palette and in a run-length encoded 
format.File formats;Device-Independent Bitmap (DIB)DIB 
files;Multimedia Windows 

This documentation describE,s three types of DIB files: 

Windows version 3.0 device-independent bitmap 
files 

OS/2 Presentation Manager version 1.2 device­
independent bitmap files 

RIFF device-independent bitmap files 

The Windows 3.0 and Presentation M~nager 1.2 DIBs are 
similar, so they are discussed together. 

OverviE,w of DIB Structure 

Windows 3.0 and Presentation Manager 1.2 DIB files 
consist of the following sequence of data 
structures:DIB files;structure 

A file header 

A bitmap information header 

A color table 

An array of bytes that defines the bitmap bits 

The following· sections describe each of these 
structures. 

Bitmap File Header 

The bitmap file header contains information about the 
type, size, and layout of a device-independent bitmap 
(DIB) file. In both the Windows 3.0 and Presentation 

Manage.r .1. 2 DIBs, it is defined as a BITVlAPFILEHEADER 
data structure:BITMA.PFILEHEADER data structure;in DIB 
fileDIB files;bitmap file header 

typedef struct tagBITMAPFILEHEADER 
WORD bf'l'ype; 

· DWORD bfSize; 
WORD bfReserv.edl; · 
WORD bfReserved2; 
DWORD bfOffBits; 

BIT~u~PFILEHEADER; 

The following table describes the fields. 
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Field 
bfType 

bfSize 
bfReservedl 
bfReserved2 
bfOffBits 

Description 
Specifies the file type. It must 
consist of the character sequence BM 
(WORD value Ox4D42J. 
Specifies the file size in bytes. 
Reserved, Must be set to zero. 
Reserved. Must be set to zero. 
Specifies the byte offset from the 
BITMAPFILEHEADER structure to the 
actual bitmap data in the file. 

Bitmap Information Header 

The BITMAPINFO and BITMAPCOREINFO data structures 
define the dimensions and color information for Windows 
3.0 and Presentation Manager 1.2 DIBs, respectively. 
They are defined as follows: 

Windows 3.0 DIB Presentation Manager 1.2 
DIB 

typedef struct 
tagBITMAPINFO { 

BITMAPINFOHEADER 
bmiHeader; 

typedef struct 
BI'I'MAPCOREINFO 

BITMAPCOREHEADER 
bmciHeader; 

RGBQUAD bmiColors[l]; 
} BITMAPINFO; 

RGB'l'RIPLE 
bmciColors[l]; 
} BITMAPCOREINFO; 

These structures are essentially alike, and this 
section discusses them simultaneously. Each field name 
for the Windows BITMAPINE'O structure is followed by the 
corresponding field name for the Presentation Manager 
BITMAPCOREINFO 1.2 structure, in parentheses. 

The following table describes the fields. 

Windows (PM) 
Field 
bmil-leader 
(bmciHeader i 

bmiCol.ors 
(bmciColors) 

Description 

Specifies information about the 
dimensions and col.or format of 
the DIB. The BITMAPINFOHEADER and 
BITMAPCOREHEADER data structures 
are described in the next 
section. 
Specifies the.DIE color table. 
The RGBQUAD and RGBTRIPLE data 
structures are described in 
Bitmap Color Table, later in 
this chapter. 

Information Header Structures 

The BITMAPINE'OHEADER and BITJ\".APCOREHEADER structures 
contain information about the dimensions and color 
format of Windows 3.0 and Presentation Manager 1.2 
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DIBs, respectively. They are defined as follows: 
DIB files;bitmap information headerBITMAPINFOHEADER 
data structure;in DIB file 

Windows 3. 0 DIB 

typedef struct 
tagBITMAPINFOHEADER 

DWORD biSize; 
DWORD biWidth; 
DWORD biHeight; 
WORD biPlanes; 
WORD biBitCount; 

Presentation Manager 1.2 
DIB 
typedef struct 
tagBITMAPCOREHEADER 

DWORD bcSize; 
WORD bcWidth; 
WORD bcHeight; 
WORD bcPlanes; 
WORD bcBitCount; 

DWORD biCompression; 
DWORD biSizeimage; 
DWORD biXPelsPerMeter; 
DWORD biYPelsPerMeter; 
DWORD biClrUsed; 

BITMAPCOREHEADER; 

DWORD biClrimpcrtant; 
BITMAP!NFOHEADER; 

Bec~use these structures are essentially alike, except 
for the added fields in the Windows 3.0 structure, this 
section discusses the~ simultaneously. Each field name 
for the Windows structure is followed by the 
corresponding field name for the Presentation Manager 
structure, in parentheses. 

Common Fields 

The following fields are present in both the Windows 
3.0 and Presentation Manager 1.2 formats: 

Windows (PM) Field 
biSize {bcSize) 

biWidth (bcWidth) 

biHeight (bcHeightl 

biPlanes {bcPlanes) 

wBitCount 
(bcBitCount) 

Windows Fields 

Description 
Specifies the number of bytes 
required by the BITMAPINFOHEADER 
structure~ You can use this field 
to distinguish between Windows 
3.0 and Presentation Manager 1.2 
DIBs. 
Specifies the width of the DIS in 
pixels. 
Specifies the height of the DIB 
in pixels. 
Specifies the number of planes 
for the target device. Must must 
be set to 1. 
·specifies the number of bits-per­
pixel. See Interpreting the 
Color Table, later in this 
section, for more information. 

The following fields are present only in the Windows 
3.0 BITMAPINFOHEADER structure: 
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Field Description 
biCompression Specifies the type of compression for 

a compressed bitmap. It can be one of 
the following values: 
Value Meaning 

. BI ·RGB Specifies that the bitmap is 
not compressed. 

BI RLE4 Specifies a run-length 
encoded format for bitmaps with 
4 bits-per-pixel. The 
compression format is a.two­
byte format consisting of a 
count byte followed by two word­
length color indexes. 

BI RLEB Specifies a run-length 
encoded format for bitmaps with 
8 bits-per-pixel. The 
compression format is a two­
byte format consisting of a 
count byte followed by a color­
index byte. 

See Windows 3.0 Bitmap Compression 
Formats later in this document for 
information about the encoding 
schemes. 

biSizeimage Specifies the size in bytes of the 
image. 

biXPelsPerMete Specifies the horizontal resolution in 
r pixels per meter of the target device 

for the bitmap. An application can use 
this value to select a bitmap from a 
resource group that best mitches the 
characteristics of the current device. 

biYPelsPerMete Specifies the vertical resolution in 
r pixels per meter of the target device 

for the bitmap. 
biClrUsed Specifies the number of color values 

in the color table actually used by 
the bitmap. Possible val~es follow. 
Value Result 
0 Bitmap uses the ma)\imum number of 

colors corresponding to the 
value of the wBitCount field. 

Nonzero If the wBitCount value is 
less than 24, the biClrOsed 
value indicates the actual 
number of colors which the 
graphics engine or device 
driver will access. 

If the wBitCount value is 24, 
the biClrUsed value indicates 
the size of the reference color 
table used to optimize 
performance of Windows color 
palettes. 

If the bitmap is a packed bitmap 
(that is, a bitmap in which the bitmap 
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array immediately follows the 
BITMAPINFO header and which is 
referenced by a single pointer), the 
biClrUsed field must be set to O or to 
the actual size of the color 
table.Packed bitmap See Interpreting 
the Color Table, later in this 
section, for more information.on how 
this field affects the interpretation 
of the color table. 

biClrimportant Specifies the number of color indexes 
that are considered important for 
displaying the bitmap. If this value 
is 0, then all colors are important. 

Bitmap Color Table 

The color table is a collection of 24-bit RGB values. 
There are as many entries in the color table as there 
are colors in the bitmap. The color table isn't present 
for bitmaps with 24 color bits because each pixel is 

·represent~d by 24-bit RGB values in the actual bitmap 
data area. Color table;and bitmap colors[bitmapJDIB 
files;bitmap color tableRGBQUAD data structure;in DIB 
fileRGBTRIPLE data structure;in DIB file 

Color Table Structure 

The color table for Windows 3.0 and Presentation 
Manager 1.2 DIBs consists of an array of RGBQOAD and 
RGBTRIPLE structures, respectively. These structures 
are defined as follows: 

Windows 3.0 DIE 

typedef struct tagRGBQUAD 
{ 

BYTE rgbBlue; 
BYTE rgbGreen; 
BY'l'E rgbRed; 
BYTE rgbReserved; 

} RGBQUAD; 

Presentation Manager 1.2 
DIB 

typedE~f struct 
tagRGBTRIPLE { 

BYTE rgbtBlue; 
BYTE rgbtGreen; 
BYTE rgbtRed; 

RGB'l'RI PLE; 

Because these structures are essentially alike, this 
section discusses them simultaneously. Each field name 
for the Windows RGBQUAD structure is followed by the 
correspondin~ field name for the Presentation Manager 
RGBTRIPLE structure, in parentheses. 

Order of Colors 

The colors in the table should appear in order of 
importance. This can help a device driver render a 
bitmap on a device that cannot display as many colors 
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as there are in the bitmap. If the DIB is in Windows 
3.0 format, the driver can use the biClrimportant field 
of the BITMA.PINFOHEADER structure to determine which 
colors are important.Color table;color orderRGB 
values;color table intensityColor table;color 
intensityBITMAPINFOHEADER data structure;bitmap color 
importance 

Field Descriptions 

The RGBQUAD (RGBTRIPLE) structure contains the 
following fields: 

Windows (PM) Field 
rgbBlue (rgbtBlue) 
rgbGreen (rgbtGreen) 
rgbRed (rgbtRed) 
rgbReserved (no PM 
equivalent) 

Description 
Specifies the blue intensity. 
Specifies the green intensity. 
Specifies the red intensity. 
Not used. Must be set to 0. 

Locating the Color Table 

An application can use the bi.Size (bcSize) field of the 
BITMAPINFOHEADER (BITMAPCOREHEADER) structure to locate 
the color table. Each of the following statements 
assigns the pColor variable the byte offset of the 
color table from the beginning of the 
file:BITMAPINFOHEADER data structure;color table 
locationBITMAPCOREHEADER data structure;color table 
location 

// Windows 3.0 DIB 
pColor = (LPSTR)pBitmapinfo + {WORD)pBitmapinfo­
>biSize 

// Presentation Manager 1,2 DIB 
pColor = (LPSTR)pEitmapCoreinfo + 
(WORD) pBi tmapCoreinfo->bcS_ize 

Interpreting the Color Table 

The biSize (bcSize) field of the BITMAPINFOHEADER 
(BITMAPCOREHEADER) structure specifies how many bits 
define each pixel and specifies the maximum number of 
colors in the bitmap. Its value affects your 
interpretation of the color table.BITMAPINFOHEADER data 
structure;color defi.nitionBITMAPCOREHEADER data 
structure;color definitionColor table;defi.ning number 
of colors 

The biSize (bcSize) field can have any of the following 
values: 

Value 
l 

Meaning 
The bitmap is monochrome, and the color 
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4 

8 

24 

table contains two entries. Each bit in the 
bitmap array represents a pixel. If the bit 
is clear, the pixel is displayed with the 
color of the first entry in the color 
table. If the bit is set, the pixel has the 
color of the second entry in the 
table.Monochrome bitmap 
The bitmap has a maximum of 16 colors. Each 
pixel in the bitmap is represented by a 
four-bit index into the color table. 
For example, if the first byte in the 
bitmap is OxlF, then the byte represents 
two pixels. The first pixel contains the 
color in the.second table entry, and the 
second pixel contains the color in the. 16th 
table entry. 
The bitmap has a maximum of 256 colors. 
Each pixel in the bitmap is represented by 
a byte-sized index into the color table. 
For example, if the first byte in the 
bitmap is OxlF, then the first pixel has 
the color of the thirty-second table entry. 
The bitmap has a maximum of 224 colors. The 
bmiColors (bmciColors) field is NULL, and 
each three bytes in the bitmap array 
represent the relative intensities of red, 
green, and blue, respectively, of a pixel. 

Note on Windows DIBs 

For Windows 3. 0 DIBs, the field of the BITl"'.APINF'OHEADER 
structure .specifies the number of color indexes in the 
color table actually used by the bitmap. If the 
biClrUsed field is ~et to O, the bitmap uses the 
maximum number of colors corresponding to the value of 
the field. 

Bitmap Data 

The bits in the array are packed together, but each 
line of pixels, or scan line, m1,.1st be zero-padded to 
end on a LONG boundary. When the bitmap is in memory, 
segment boundaries can appear anywhere in the bitmap. 
The origin of the bitmap is the lower-left corner. The 
following section discusses compression formats for the 
Windows 3.0 bitmap data. 

Windows 3.0 Bitmap Compression Formats 

Windows supports run-length encoded formats for 
compressing 4- and 8-bit bitmaps. Compression reduces 
the disk and memory storage required for the bitmap. 
The fol.lowing sections describe the compression 
formats.DIE files;Windows compression formats 

Compression of 8-Bit-Per-Pixel DIBs 
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When the biCompression field is set to BI_RLE8, the 
bitmap is compressed using a run-length encoding format 
for an 8-bit bitmap. This format uses two 
modes:Compression format;B-bit DIBs(eightjRun-length 
encoded format;8-bit D!Bs[eight] 

Encoded mode 

Absolute mode 

Both modes can occur anywhere throughout a single 
bitmap, 

Encoded Mode 

Encoded mode ccrisists of two bytes. The first byte 
specifies the number of consecutive pixels to be drawn 
using the color index contained in the second 
byte .. Encoded rnode;B-bii DIBs[eight) 

Also, the first byte of the pair can be set to z.e-ro to 
indicate an escape that denotes an end of line, end of 
bit~ap, or a delta. The interpretation of the escape 
depends on the value of the second byte of the pair. In 
encoded mode, the second byte has a value of Oto 2. 

The following table shows the meaning of the second 
byte: 

Second 
Byte 
0 
1 
2 

Meaning 
End of line. 
End of bitmap. 
Delta. The two bytes following the escape 
contain unsigned values indicating the 
horizontal and vertical offset of the next 
pixel from the current position. 

Absolute Mode 

Absolute mode is signalled by the first byte set to 
zero and the second byte set to a value between 03H and 
FFH. 

The second byte represents the number of bytes that 
follow, each of which contains the color index of a 
single pixel.Absolute mode;8-bit DIBs[eight} 

Each run must be aligned on a word boundary. 

The following example shows the hexadecimal values of 
an 8-bit RLE bitmap, Under Expanded Data, the two­
digit values represent a color index for a single 
pixel. 

Compressed Data 
03 04 
05 06 

Expanded Data 
04 04 04 
06 06 06 06 06 
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00 03 45 56 67 00 45 56 67 
02 ?B 78 78 
00 02 05 01 move 5 right and 1 down 
02 78 78 78 
00 00 end of line 
09 lE lE lE lE lE lE lE lE lE lE 
00 01 end of RLE bitmap 

Compression of 4-Bit-Per-Pixel DIBs 

When the field is set to BI RLE4, the bitmap is 
compressed using a run-length encoding format for a 4-
bit bitmap. Th:i.s format uses two modes:Compression 
format;4-bit DIBs [four) 

Encoded mode 

Absolute mode 

Encoded ModeEncoded mode;4-bit DIBs[fourJ 

In encoded mode, the first byte of the pair contains 
the number of pixels to be drawn using the color 
indexes in the second byte. 

The second byte contains two color indexes, one in its 
high-orde~ nibble (that is, its low-order four bits) 
and one :i.n its low-order nibble. 

The first of the pixels is drawn using the color 
specifi.ed by the high-order nibble, the second is drawn 
using the ~olor in the low-order nibble, the third is 
drawn with the color in the high-order nibble, and so 
on, until all the pixels specified by the first byte 
have been drawn. 

Also, the first byte of the pair can be set to zero to 
indicate an escape that denotes an end of line, end of 
bitmap, or a delta. The interpretation of the escape 
depends on the value of the second byte of the pair. In 
encoded mode, the second byte has a value from OOH to 
02H. 

Absolute ModeP..bsolute mode;4-bit DIBs(four) 

In absolute mode, the first byte contains zero, the 
second byte contains the number of color indexes th,rt 
follow, and subsequent bytes contain color indexes in 
their high- and low-order nibbles, one color index for 
each pixel. 

Each run must be aligned on a word boundary. 

The end-of-line, end-of-bitmap, and delta escapes valid 
{or BI RLE8 also apply to BI RLE4. 
The following example shows the hexadecimal values of a 
4-bit RLE bitmap. Under Expanded Data, the one-digit 
values represent a color index for a single pixel. 
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Compressed Data Expanded Data 
03 04 0 4 0 
05 06 0 6 0 6 0 
00 06 45 56 67 00 4 5 5 6 6 7 
04 78 7 8 7 8 
00 02 05 01 move 5 right and 1 down 
04 78 7 8 7 8 
00 00 end of line 
09 lE 1 E l E l E 1 E 1 
00 01 end of RLE bitmap 

RIFF Device-Independent Bitmap File Format 

This document describe~; two types of RIFF Device­
Independent Bitmap (RDIB) format: 

A simple RDIB consisting of a DIB file enclosed in 
a·RIFF chunk. 

An extended RDIB that allows the creation ·of more 
complex bitmaps 

To ensure that the maximum number of programs will 
accept an RDIB file, programs that adopt the extended 
RDIB format should also accept simple RDIB files. Both 
formats are described in the following sections. 

Simple RDIB Format 

The simple RDIB format consists of a Windows 3.0 or 
Presentation Manager 1.2 DIB enclosed in a RIFF 
chunk. Enclosing the DIB in a RIFF chunk allows the 
file to be consistently identified; for example, an 
INFO list can be included in the file. 

The simple RDIB form-is defined as follows, using the 
standard RIFF form definition notation:DIB files;RDIB 
formatRIFF flles;RDIB formRDIB file format File 
formats;RIFF Device-Independent Bitmap (RDIB)RDIB 
files;description 

<RDIB-form> Y RIFF ( 'RDIB data( <DIB-data> }) 

The <DIB-data> format is defined in Device Independent 
Bitmap File Format, earlier in this chapter. 

Extended RDIB Format 

The extended RDIB format, designed to incorporate 
enhancements such as compression, is defined as 
follows: 

<RDIB-form> Y 
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RIFF { 'RDIB' 
<brnhd-ck> 

header chunk 
[ <pal-file> 

Internal palette chunk 
<XPAL-ck> 

External palette chunk 
<bitmap-data> 

data 

II Bitmap 

II 

II 

I I Bitmap 

The <pal-file> chunk can be any of the palette~file 
formats discussed in Palette File Forma~, later in 
this chapter. The <bmhct-ck>, <Xl?AL-chunk>, and <bitmap­
data> are described in the following sections. 

Bitmap Header Chunk 

ThE~ <bmhd-ck> bitmap. header chunk is defined as 
follows: 

<bmhd-chunk> Y bmhd( struct [ 
DWORD dwMemSize; // If dwPelFormat is 

'data', only these 
DWORD dwPelFormat; // four fields are 

present. 
WORD wTransType; 
DWORD dwTransVal; 
DWORD dwHdrSize; 

forward match 
DWORD .dwWidth; 

BITMAPINFOHEADER 
DWORD dwHeight; 

fields can 

II Fields from dwHdrSize 

// the Windows 

// structure, though some 

WORD dwPlanes; / / contain new values. 
WORD dwBitCount; 
DWORD dwCompression; 
DWORD dwSizeimage; 
DWORD dwXPelsPerMeter; 
DWORD dwYPelsPerMeter; 
DWORD dwClrUsed; 
DWORD dwClrimportant; 

) 

I.f the dwCompression field equals BI_RGB or BI_RLE8 or 
BI_RLE4, then the extended RDIB has the same bitmap 
format as a simple RDIB. 

Each pixel format defines the orientation, or position 
of the bitmap origin. Windows bitmaps {identified by a 
value of data in the dwPelFormat field) have the 
origin at the bottom left. By default, the other 
formats have the origin at the top left. 

Field 
dwMemSize 

Description 

Equal to the size of the bitmap bits 
if the bits are uncompressed. For 
RDIBs with dwPelFormat equal to 
data, dwMemSize has one of the 
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dwPelFormat 

following values: 

Image 
Type 
Non-RLE 
8-bit 
RLE 
4-bit 
RLE 

Field Value 

Same as dwSizeimage value 
Size as an uncompressed, 8-
bit image 
Size as an uncompresse.d, 4-
bit image 

Specifies a FOURCC code defining the 
pixel format of the bitmap data. The 
bitmap data is stored in a chunk (or 
chunks) that has the same chunk ID as 
is contained in dwPelFormat. The 
compression scheme and pixel depth of 
the bitmap data are recorded in the 
dwCompress:i.on and d1!'18itCount fields, 
The current bitmap data values are as 
follows: 

Valu 
e 
'dat 
a' 

'pal 
b' 

'rgb 
b' 

'yuv 
b' 

Bitmap Data Location and Format 

Bitmap data is stored in a 
data chunk using the format 
defined for Windows 3.0 device 
independent bitmaps (DIBs). An 
application can display the 
bitmap properly even if the 
fields after {and including) 
dwMemSize are ignored, 
Bitmap data is stored in a 
palb chunk. The pixel format 
is one of the Windows 3.0 RGB 
palettized formats (1 to 8 bpp, 
depending on the value of the 
dwBitCount field). 
Bitmap data :i.s stored in a 
rgbb chunk. Pixel format :i.s 
packed, unpalettized RGB 
represented at 16, 24, or 32 
bits per pixel. The following 
shows the ordering of the RGB 
bits for each pixel-depth value. 
The first extra bit (if present) 
is the high-order bit. 

dwBitCount Extra Red Green 
Blue 
15 1 5 5 5 
16 0 5 6 5 
24 0 8 8 8 
32 8 8 8 8 

Bitmap data is stored in a 
yuvb chunk. Pixel format is 
packed, unpalettiz~d YUV. The 
exact pixel format is currently 
undefined. By the time this 
draft is final, the pixel format 
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wTrans'!'ype 

dwTransVal 

will be defined similarly to the 
rgbb definition. 

Specifies the type of transparency 
representation, if any, used for this 

. image. This is normally used for 
either image overlay applications, 
where~one image_may be visually on top 
of another, and all pels of the 
transparency color should not be 
drawn. Examples include sprites, clip 
art and motion video overlay. Wherever 
the transparency color occurs in the 
picture, the background should be 
visible. 
This information is stored with the 
image, so that multiple images that 
use the same color map may all have 
different transparency color. There 
are 5 different values for the 
transparency variable. These are: 

Value 
BITT NONE 
(OxOOOO) 
BITT MAPIND 
EX 
(OxOOOl} 

BITT.SINGLE 
COLOR 
(0:x0002) 
BITT BITPLA 
NE 
(Ox0003) 

BITT MtJLTIL 
EVEL 
(Ox0004) 

Result 
No pels are considered 
transparent in this image. 
One of the color 
mapipalette entries should 
be considered the 
transparency color. All 
instances of this pel 
should NOT be drawn, and 
the existing background 
should be allowed to show 
through. 
A single RGB or YUV value 
is considered transparent 
and should not be drawn. 
An individual bit plane is 
considered transparent, 
and all pels that have 
that bit or bits on 
should not be drawn, 
A set of bits indicate 
multiple levels of 
transparency or opacity. 
This is usually used with 
32-bit RGB, where the high 
8 bits indicate 
transparency. 

These bytes allow the image definition 
to indicate the exact information 
about the transparent color. The 
information is dependent on the value 
of the wTransType as follows: 

w'l'ransType 
BITT NONE 
BITT MAPIND 
EX 

dwTransVal Contents 
Not used. 
Specifies a palette index, 
either O through 16 or 0 
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dwHdrSize 

dwWidth 

dwHeight 

wPlanes 

BITT SINGLE 
COLOR 

BITT BITP.LA 
NE 

through 255, depending on 
the number of palette 
entries. 
Specifies an RGB or YUV 
value (2 to 4 bytes in 
size, depending on the 
pixel format specified by 
dwPelFormat). All pels 
that match dwTransV.al 
should be considered 
transparent. 
Specifies a bit mask 
identifying the bits used 
to indicate a transparent 
pel. Any pel that has this 
set of bits·set is totally 
transparent. This allows 
multiple colors to be 
considered transparent. 
This method works for 
palettized images; in this 
case, the value refers to 
a m~p entry that is 
considered transparent. 

BITT MULTIL Specifies bits to use for 
EVEL transparency levels. These 

bits act as a mask on 
every pel, and each pel 
can be matched to the mask 
to determine the 
transparency level for the 
pel. 
For example, if dwTransVal 
has value OxFFOOOOOO, then 
there are 256 levels of 
transparency. Each pel can 
be evafuated against the 
mask. If the pel has a 
value FFxxxxxx, then it is 
fully transparent. If the 
pel has a value OOxxxxxx, 
then it is fully visible. 
If the pel has a value 
7Fxxxxxx, then the pel is 
half visible. 

Specifies the size of the data portion 
of the <bmhdr> chunk. This is always 
40, the size of the BITMAPINFOHEADER 
structure. 
Specifies the width of the DIB in 
pixels. 
Specifies the height of the DIB in 
pixels. 
Specifies the number of planes. This 
value is normally 1, but it can be 3 
or 4 for 24-bit RGB and 32-bit RGB 
images, respectively. In a multiplane 
DIB, each color component (for 
example, red, green, and blue) is 
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stored as a separate plane, and each 
plan is stored in a separate bitmap 
data chunk. For example, in a 3-plane, 
24-bit rgbb bitmap, the red colors 
are stored in one rgbb chunk, the 

. green colors in a second rgbb chunk, 
and the blue colors in a third rgbb 
chunk. 
Allowing the separate RGB planes to be 
compressed independently can 
dramatically improve the compression 
ratio. The wPlanes value must be 1 if 
dw?elFormat equals data. 

wBitCount Specifies the number of bits per 
pixel. If the dwPelFormat field equals 
data, this field must contain values 
compatible with the Windows 3.0 DIB 
definition. 

dwCompression Specifies the type of compression for 
a compressed bitmap. It can be one of 
the·following values: 

Value 
BI NONE 
(OxFFFFO 
000) 

BI RGB 
(OxOOOOO 
000) 

BI RLE8 
(OxOOOOO 
001) 

BI RLE4 
(OxOOOOO 
002) 

BI PACK 
(0:x:FFFOO 
01) 

Meaning 
Specifies that the bitmap is 
not compressed. Pixel. values 
are not padded to four-byte 
boundaries. 
Specifies that the bitmap is 
an uncompressed, 1-, 4-, 8-, 
or a 24-bit image. For 24-
bit images, the palette is· 
optional. Bitmap bits are 
represented as defined by 
Windows 3.0 for BI RGB DIBS, 
The dwPelFormat field must 
be set to data. 
Specifies a run-length 
encoded, compressed bitmap 
(as defined by Windows 3.0 

BI_RLE8 DIBs). The palette 
is required. The dwPelFormat 
field must be set to data . 

. Specifies a run-length 
encoded, compressed bitmap 
(as defined by Windows 3.0 
BI_RLE4 DIBs). The palette 
is required. The dwPelFormat 
field must be set to data. 
Specifies a simple PACKBITS 
byte compression scheme 
consisting of one-byte 
counts followed by byte 
dati, in the form: 
<count byte n><data 
bytel><data byte2> ... <data 
byte n> 
<count byte n><data byte to 
repeat> 
The high-order bit of the 
count byte n is a decision 
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BI TRANS 
(OxFFFFO 
002) 

BI CCC 
(OxFFFFO 
003) 

BI JPEGN 
(OxFJrF:ro 
004) 

bit: 

n ValueData Representation 
n < OxBO A run of n+l non­
repeating bytes 
follows. 

n > Ox80 Data byte is 
repeated (n-OxBO+l) 
times. 

n = Ox80 Reserved. 

Specifies transitional 
compression, using a table 
of byte transitions or 
sequences. See Transitional 
Compression, following this 
table. 
Specifies CCC compression, a 
method involving encoding 
each 4-by-4 block of the 
image using two colors. See 
CCC Compression, following 
this table. 
To be defined later, when 
the. ISO completes the 
official specification. 

dwSizeimaqe Specifies the size i_n bytes of the 
compressed image. 

dwXPelsPerMete Specifies the horizontal resolution in 
r pixels per meter of the target device 

for the bitmap. An application can use 
this value to select a bitmap from a 
resource group that best matches the 
characteristics of the current device. 
This field is set to zero if unused . 

. dwYPelsPerMete Specifies the vertical resolution in 
r pixels per meter of the target device 

for the bitmap. This field is set to 
zero if unused. 

dwClrUseci Specifies the number of palette 
entries actually used by the bitmap. 
Possible values follow; 

Value 
0 

Nonzero 

Result 
Bitmap uses the maximum 
number of colors 
corresponding to the value 
of the wBitCount field. 
If the wBitCount is less 
than 24, dwClrUsed specifies 
the actual number of colors 
which the graphics engine or 
device driver will access. 
If the wBitCount field is 
set to 24, dwClrUsed 
specifies the size of the 
reference color table used 
to optimize performance of 
Windows color palettes. 
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dwClrimportant Specifies the number of color indexes 
that are considered important for 
displaying the bitmap. If this value 
is 0, then all colors are important. 

Transitional Compression 

If the dwCompression field is set to BI 'l'AANS, the data 
is transitionally compressed using a table of byte 
transitions or sequences. Values in the data indicate a 
table position to start at, and the table provides 
continuing references to other table positions. 
'l'ransitional compression applies only to eight-bit 
data, either from an eight-bit palettized image or from 
a multi-plane image in which each color component is 
represented in eight bits. · 

The table consists of up-to 256 16-byte rows at the 
beginning of the data section of the object. Nibbles 
{half-bytes) in the data section indicate an offset 
into a table row, at which location is stored the 
actual byte value. The actual value then becomes the 
row applicable ·to the next data nibble. The 
transitional encoding scheme is described more fully in 
a separate IBM document. 

In transitional compression, the data section is a two­
part compound object having the following items: 

A transition table 

'l'he compressed image data 

The transition table consists of an integer indicating 
the table size ~n bytes and a table of 16-byte rows. 
The first byte in each. row is a row number and the next 
15 are transition values. Rows are in descending 
sequence. The image is compressed according to the 
following rules: 

Data is in nibbles (half-bytes) or in nibble-pairs 
(successive half-bytes which may cross a byte 
boundary). 

The first byte is a nibble-pair. It is the first 
byte of the image and also the first row number, 

Following a nibble-pair is a series of transit.ion 
nibbles (1-15) ended by a terminator (0). Each 
transition nibble indicates an offset in the current 
row at which the next byte in the image is found; 
this value is also the next row number. 

The terminator indicates that the next image byte 
is not in the table, but instead in the following 
nibble-pair. 'l'his value is also the next row number. 
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If the picture has an odd number of nibbles (i.e., 
it ends in the first half of the last byte), an 
extra zero nibble is included. 

CCC Compression 

'i'BD. 

Palette Chunk 

A PLT chunk represents a color table and consists of a 
valid PAL file. The PAL file format is defined in 
Palette File Format, later in this chapter, 

External Palette Chunk 

Instead of a PLT chunk, an RDIB may contain an XPLT 
chunk, whi-ch ··indicates -that-·0 the bitmap's palette is 
stored outside the bitmap. The palette might be stored 
in a separate file or as a separate compound file 
element. The XPLT chunk indicates the name and location 
of the external palette chunk and is defined as 
follows: 

<XPLT-chunk> Y XPLT(<fccLocation:FOORCC> 
<szPaletteName::ZSTR>) 

The fccLocation contains one of the following FOURCC 
values specifying the location of the external chunk: 

fccLocation 
Value 

. full 

file 

elem 

Chunk Location 

Palette is located in an external 
file, and the szPaletteName value 
specifies a complete filename with 
path. 

Palette is located in an external 
file, and the szPaletteName value 
specifies a filename without path. 

Palette is located in the same 
compound file containing the DIB. The 
szPaletteName value specifies the name 
of the compound file element. 

The szPaletteName consists of a null-terminated string 
(ZSTR) containing the name of the external chunk 
containing the palette. 

Bitmap Data Chunk 

The <bitmap-data> contains bitmap data in the format 
specified by the biPelFormat field of the <bmhd-chunk>. 

MIDI and RIFF MIDI File Formats 
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The Musical Instrument Digital Interface (MIDI) file 
format represents a Standard MIDI File, as defined by 
the MIDI Manufacturers Association. A MIDI file 
contains commands instructing instruments to play 
specific notes. and perform other operations. File 
formats;Musical Instrument Digital Interface (MIDI) 

The specifications for MIDI and MIDI files can be 
obtained from the following organization:MIDI 
files;specifications 

International MIDI Association (IMA) 
5316 W. 57th Street 
Los Angeles, CA 90056 
(213) 649-6434. 

The RMID format consists of a standard MIDI file 
enclosed in a RIFF chunk. Enclosing the MIDI file in a 
RIFF chunk allows the file to be consistently 
identified; .. for .example, an· INFO list e::an be ·included 
in the file. RIFF files;RMID formatFile formats;RIFF 
Musical ·rnstrument Digital Interface (MIDI)RMID file 
formatMIDI files;RMID format 

The RMID form is defined as follows, using the 
standard RIFF form definition: 

<RMID-form> Y RIFF ('RMID' data( <MIDI-data>)) 

The <MIDI-data> is equivalent to a Standard MIDI File. 

Palette File Format 

The Palette (PAL) File Format represents a logical 
palette, which is a collection of colors represented as 
RGB values. There are two types of PAL formats: 

A sim9le PAL format 

An extended PAL format 

Simple PAL Format 

The simple PAL format is defined as follows:Palette 
f:i.les;PAL file formatPAL file formatFile 
formats;Palette (PAL) 

RIFF('PAL' data( <palette:LOGPALETTE> )) 

LOGPALETTE is the Windows 3.0 logical palette 
structure, defined as follows:Palette files;logical 
palette structureLOGPALETTE data structure;with palette 
filesLogical palette structure 

typedef struct tagLOGPALETTE 
WORD pal Version; 
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WORD 
.PALETTEEN'l'RY 
LOGPALETTE; 

palNumEntries; 
palPalEntry[]; 

The LOGPALETTE structure fields are as follows: 

Field Description 
palVersion Specifies the Windows version number 

for the structure. 
palNumEntries Specifies the number of palette color 

entries. 
palPalEntry[] Specifies an array of PALETTEENTRY 

data structures that define the color 
and usage of each entry in the logical 
palette. 

The colors in the palet:te entry table should appear in 
order of importance. 'l'his is because entries earlier :i.n 
the logical palette are most likely to be placed in·the 
system palette. 

'!'he PALETTEENTRY data structure specifies the color and 
usage of an entry in a logical color palette. The 
structure is defined as follows:PALETTEENTRY data 
structure;with palette filesPalette files;sett:i.ng 
intensityRGB values;palette intensity 

typedef struct tagPALETTEENTRY 
BYTE peRed; 
BYTE peGreen; 
BYTE peBlue; 
BYTE peFlags; 
PALETTEENTRY; 

The PALETTEENTRY structure fields are as follows: 

Field 
peRed 

peGreen 

peBlue 

peFlags 

Extended PAL Format 

Description 
Specifies the intensity of red for the 
palette entry color. 
Specifies the intensity of green for 
.the palette entry color. 
Specifies the intensity of blue for 
the palette entry color. 
Specifies how the palette entry is to 
be used. 

The extended PAL format includes the following: 

A palette-header chunk 

A data chunk containing an RGB palette (consisting 
of a LOGPALETTE structure) or some other palette 
type, including YUV and XYZ palettes. · 
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For an RGB palette, the extended PAL format is 
represented as follows: 

RIFF('PAL' plth( <palette-header> 
data> ) ) 

data( <LOGPALETTE-

For a YUV palette, the extended PAL format is 
represented as follows: 

RH'F('PAL' p1th{ <palette-header>) yuvp( <YUV­
LOGPALETTE-data> )) 

Both the <LOGPALETTE-data> and <YUV-LOGPALETTE-data> 
use the Windows 3.0 LOGPALETTE structure, described in 
Simple PAL Format, earlier in this section. The <YUV­
LOGPALETTE-data> contains YUV values instead of RGB 
values. 

The plth chunk is defined as follows: 

<plth-ck> ! PLT( struct { 
DWORD dwMapType; 
WORD wWhite; // Fields from this point 

on are 
WORD wBlack; II optional. If they are 

included 
WORD wBorder; II but not used, set them 

to OxFFFF. 
WORD wRegisteredMap; 
WORD wCustomBase; // If an application 

encounters a 
WORD wCustomCnt; II 'PLT' chunk smaller 

than shown 
WORD wRsvBase; II here, it should treat 

the missing 

} ) 

WORD wRsvCount; 
WORD wArtBase; 
WORD wArtCnt; 
WORD wNumintense; 

II fields as unused. 

The structure fields are described in the following: 

Field 
dwMapType 

Description 

FOURCC code specifying the type of 
palette. Currently, the following 
palette types are identified: 

Code 
data 

yuvp 

Description 
Specifies an RGB palette. 
Data chunk contains a 
LOGPALETTE structure. 
Specifies a YOV palette. 
Data·chunk contains a YUV 
palette. 

xyzp Specifies an XYZ palette. 
Data chunk contains a XYZ 
palette. 
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wWhite Specify palette-map indices 
wBlack corresponding to the closest value of 

white and black. These identify the 
pair of colors with the best contrast 
for use in cursors, calibration, etc. 
These values are usually changed if 
the palette changes. Ignore these 
fields if they contairi OxFFFF. 

wBorder Specifies the index of the palette 
entry to be used for any display­

.border regions, if supported by the 
display device. Ignore this field if 
it contains OxFFFF. 

wRegisteredMap Specifies how many palette entries 
correspond to a registered color map. 
~egistered entries are stored at the 
front of the palette~ Ignore this 
field if.it contains OxFFFF. 
Registered map entries are always 
stored at the beginning of the 
palette; so wRegistce:ted.Map also 
indicates the index of the first 
custom color in the palette. 
Registered color maps include 
predefined palettes for general use, 
forest/nature, or seasides. Currently 
defined values are the following: 

wCustomBase 

wCustomCnt 

wRsvBase 

Value Description 
PAL UNREGISTERED {OxFFFF) 

- Color map does not contain 
colors from a registered color 
map. 

PAL_VGA (OxOOOO) 
Color .map contains the standard 
16 VGA colors. 

PAL_AVC198 (Ox0001) 
· Standard AVC 198-entry palette. 

Specifies the index of the first 
custom color of the palette. The 
beginning of the palette contains the 
entries of the registered map, so 
wCustomBase also indicates the number 
of entries in the registered palette. 
Map entries starting with wCustomBase 
comprise additional custom colors used 
in the bitmap. Ignore this value if 
wRegisteredPalette is 
PAL __ UNREGISTERED, or if wCustomBase 
contains OxFFFF. 
Specifies· the number of custom colors 
in the palette. Ignore this value if 
wRegisteredPalette is 
PAL_UNREGISTERED, or if this field 
contains OxFFFF. 
Specifies the index of the first 
reserved color of the palette. 
Reserved colors are those reserved for 
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wRsvCnt 

wArtBase 

wArtCnt 

wNumintense 

menus, text, and other screen 
elements. Reserved colors must be 
stored contiguously. ·Ignore this field 
if it contains OxFFFF. 
Specifies the number of reserved 
entries. Ignore this field if it 
contains OxFFFF. 
Specifies the index of the first art 
color of the palette. Art colors are 
colors used for text and drawing. Art 
colo·rs consist of a number of hues, 
each of which has multiple 
intensities. The various intensities 
are used for anti-aliasing, a method 
of using different shades of a color 
to improve the quality of images 
displayed on low-resolution devices. 
For example, if the first art color is 
red anti-aliased to black with three 
intensities, the first three entries 

.,i-n the palette would' be dark red, 
medium red, and bright red. 'l'he art 
colors constitute an array, and all 
hues have the same number of 
intensities. The user can set both the 
nlh-nber of hues and the number of 
intensities. Ignore these fields if 
they contain OxFFFF. 
Specifies the number of art colors. 
Ignore this field if it contains 
OxFFFF. 
Specifies the number of palette 
entries reserved for the anti-aliased 
levels of a given art color. This 
field must be present if wArtBase is 
present. Ignore this field if it 
contains OxFFFF. 

Rich Text Format (RTF) 

The Rich Text Fo):-rnat (RTF) is a standard method of 
encoding formatted text and graphics using only 7-bit 
ASCII characters, Formatting includes different font 
sizes, faces, and styles, as well as paragraph 
alignment, justification, and tab control. Rich Text 
Format file formatRTF file formatFile formats;Rich Text 
Format (RTF) 

RTF is described in the Microsoft Word Technical 
Reference: For Windows and OS/2, published by Microsoft 
Press. 

Waveform Audio File Format (WAVE) 

This section describes the Waveform format, which is 
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used to represent digitized sound.RIFF 
forms;WAVEWaveform files;WAVE formatFile 
formats;Waveform Audio (WAVE) 

The WAVE form is defined as follows. Programs must 
expect (and ignore) any unknown chunks encountered, as 
with all RIFF forms. However, <fmt-ck> must always 
occur before <wave-data>, and both of these chunks are 
mandatory in a WAVE file.· 

<WAVE-form> Y 
RIE'F( 'WAVE' 

<fmt-ck> 
[<fact-ck>] 
[<cue-ck>J 
[ <playlist-ck> J 
[<assoc-data-list>] 

Associated data list 
<wave-data> 

// Format 
II Fact chunk 

ll Cue points 
I I Playlist 

II 

II Wave data 

,The·WAVE chunks are 'described.in the following 
sections. 

WAVE Format Chunk 

The WAVE format chunk <fmt-ck> specifies the format of 
the <wave-data>. The <fmt-ck> is defined as follows: 

<fmt-ck> Y fmt( <common-fields> 
<format-specific-fields> 

<common-fields> Y 
struct 

category 

channels 

WORD wFormatTag; 

WORD wChannels; 

DWORD dwSamplesPerSec; 

II 

II 

Format 

Number of 

II 
Sampling rate 

DWORD dwAvgBytesi?erSec; 
buffer estimation 

II For 

WORD wBlockAlign; II Data block size 

The fields in the <co~Jnon-fields> chunk are as follows: 

Field 
wFormatTag 

Description 
A number indicating the WAVE format 
category of the file. The content of 
the <format-specific-fields> portion 
of the fmt chunk, and the 
interpretation of the waveform data, 
depend on this value. 
You must register any new WAVE format 
categories. See Registering 
Multimedia Formats in Chapter 1, 
Overview of Multimedia 
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Specifications, for information on 
registering WAVE format categories. 
Wave Format·Categories, following 
this section, lists the currently 
defined WAVE format categories. 

wChannels -The number of channels represented in 
the waveform data, such as 1 for mono 
or 2 for stereo. 

dwSamplesPerSe The sampling rate (in samples per 
c second) at which each channel should 

be played. 
dwAvgBytesPerS The average number of bytes per second 
ec at which the waveform data should be 

transferred. Playback software can 
estimate the buffer size using this 

wBloc.k.Align 
value. 
The block alignment ( in bytes) ·of the 
waveform data. Playback software needs 
to process a multiple of wBlock.Align 
bytes of data at a time, so the value 
of wBlockAlign can be used foY·t5uffer 
alignment. 

The <format-specific-fields> consists of zero or more 
bytes of parameters. Which parameters occur depends on 
the WAVE format category-see the following section for 
details. Playback software should be written to allow 
for [and ignore) any unknown <format-specific-fields> 
parameters that occur at the end of this field.Samples, 
setting bits per sample 

WAVE Format Categories 

The format category of a WAVE file is specified by the 
value of the wFormatTag field of the fmt chunk. The 
representation of data in <wave-data>, and the content 
of the <format-specific-fields> of the fmt chunk, 
depend on the format category.Waveform files;format 
categories 

The currently defined open non-proprietary WAVE format 
categories are as follows: 

wFormatTag Value Format Category 
WAVE FORMA'I' PCM ( OxOOOl) Microsoft Pulse Code 

Modulation (PCM) format 

The following are the registered proprietary WAVE 
format categories: 

wFormatTag Value 
IBM_FORMAT_MULAW 
(Ox0101) 
IBM FORMAT ALAW 

Format Category 
IBM mu-law format 

(Ox0102) IBM a-law format 
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IBM FORMAT ADPCM 
(Ox0103) 

IBM AVC Adaptive 
Differential Pulse Code 
Modulation format 

The following·sections describe the Microsoft 
WAVE_FOR.MAT_PCM format. 

Pulse Code Modulation (PCM) Format 

If the wFormatTag field of the <fmt-ck> is set to 
WAVE_FORMAT_PCM, then the waveform data consists of 
samples represEmted in pulse code modulation (PCM) 
format. For PCM waveform data, the <format-specific­
fields> is defined as follows: 

<PCM-format-specific> Y 
struct 
{ 

WORD wBitpPerSampl:e; · ·· I I Sample size .... 

The wBitsPerSample field specifies the number of bits 
of data used to represent each sample of each channel. 
If there are multiple channels, the sample size is the 
same for each channel. · 

For PCM data, the wAvgBytesPerSec field of the fmt 
chunk should be equal to the following formula rounded 
up to the next whole nwr~er: 

The wBlockAlign field should be equal to the following 
formula, rounded to the next whole number:Data 

. blocks;aligning waveform 

Data Packing for PCM WAVE Files 

In a single-channel WAVE file, samples are stored 
consecutively. For stereo WAVE files, channel 0 
represents the left channel, and channel 1 represents 
the right channel. The speaker position mapping for 
more than two channels is currently undefined. ln 
multiple-channel WAVE files, samples are interleaved. 

The following diagrams show the data packing for a 8-
bit mono and stereo WAVE files: 

Sample 1 
Channel 0 

Sample 2 Sample 3 Sample 4 
Channel O Channel O Channel 0 

Data Packing for 8-Bit Mono PCM 

Sample l Sample 2 
Channel O Channel 1 Channel O Channel 0 

(left) (right} {left) (right) 
Data Packing for 8-Bit Stereo PCM 
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The following diagrams show the data packing for 16-bit 
mono and stereo WAVE files: 

Sample .1 Sample 2 
Channel O Channel 0 Channel O Channel 0 

low-order high-order low-order high-order 
byte bytE~ byte byte 

Data Packing for 16-Bit Mono PCM 

Channel 0 
{left) 

low-order 
byte 

Sample 1 
Channel O Channel 1 Channel 1 

(left) (right) (right) 
high-order· low-order high-order 

byte byte byte 
Data Packing for 16-Bit Stereo PCM 

Data Format of -:the Samples -

Each sample is contained in an integer i. The size of i 
is the smallest number of bytes required to contain the 
specified sample size, The least significant byte is 
stored first. The bits that represent the sample 
amplitude are stored in the most significant bits of i, 
and the remaining bits are set to zero. 

For example, if the sample size (recorded in 
nBitsPerSample) is 12 bits, then each sample is stored 
in a two-byte integer. The least significant four bits 
of the first (least ~ignificant) byte is set to 
zero.Amplitude, setting waveform 

The data format and maximum and minimums values for PCM 
waveform samples of various sizes are as follows: 

Sample Size 
One to 
eight bits 
Nine or 
more bits 

Data Format Maximum Value 
Unsigned 2.55 (OxFF) 
integer 
Signed 
integer i 

Largest 
positive 
value of i 

Minimum Value 
0 

Most negative 
value of i 

For example, the maximum, minimum, and midpoint values 
for 8-bit and 16-bit PCM waveform data are as follows: 

Format 

8-bit PCM 
16-bit PCM 

Maximum 
Value 
255 ( 0:x:FF) 
32767 
(Ox7FFF) 

Minimum Value 

0 
-32768 {­
Ox8000) 

Examples of PCM WAVE Files 

Midpoint 
Value 
128 (0:x:80} 
0 

Example of a PCM WAVE file with 11.025 kHz sampling 
rate, mono, 8 bits per sample: 
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RIFF( 'WAVE' fmt(l, 1, J.1025, 11025, 1, Bl 
data { <wave-data> ) ·) 

Example of a PCM WAVE file with 22.05 kHz sampling 
rate, stereo, 8 bits per sample: 

RIFF( 'WAVE' fmt (1, 2, 22050, 44100, 2, 8). 
data( <wave-data>) ) 

Example of a PCM WAVE file wi.th 44 .1 kHz sampling rate, 
mono, 20 bits per sample: 

RIFF( 'WAVE' INFO(INAM("O Canada"Z}) 

Storage of WAVE Data 

fmt (1, 1, 44100, 132300, 3, 20) 
data{ <wave-data>) l 

·- The <wave-data> contains the ·waveform data, It is 
defined as follows: 

<wave-data> Y { <data-ck> l <data-list> J 

<data-ck> Y data( <wave-data> 

<wave-list> Y LIST( 'wavl' { <data-ck> 
// Wave samples 

<silence-ck> } . . . l / / 
Silence 

<silence-ck> Y 
// Count of 

s.lnt( <dwSamples:DWORD>) 

// silent 
samples 

Note: The slnt chunk represerits silence, not 
necessarily a repeated zero volume or baseline sample. 
In J..6-bit PCM data, if the last sample value played 
before the silence section is a 10000~ then if data is 
still output to the D to A converter, it must maintain 
the 10000 value. If a zero value is used, a click may 
be heard at the start and end of the silence section. 
Ir play begins at a silence section, then a zero value 
might be used since no other information is available. 
A click might be created if the data following the 
silent section starts with a nonzero value. 

FACT Chunk 

The <fact-ck> fact chunk stores important informatiori 
about the contents of the WAVE file. This chunk is 
defined as follows: 

<fact-ck> Y fact( <dwFileSize:DWORD> 
// Number of samples 
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The fact chunk is required if the waveform data is 
contained in a wavl LIS'r chunk and for all compressed 
audio formats. The chunk is not required for PCM files 
using the data chunk format. 

'l'he "fact" chunk will be expanded to include any other 
information required by future WAVE formats. Added 
fields will appear following the <dwFileSize> field. 
Applications can use the chunk size field to determine 
which fields are present. 

Cue-Points Chunk 

The <cue-ck> cue-points chunk identifies a series of 
positions in the wavefo.rro data stream, The <cue-ck> is 
defined as follows: 

<cue-ck> Y cue{ <dwCuePaints:DWORD> // 
Count of cue paints 

paint table 

<cue-point> Y 

<cue-paint> ... ) // Cue-·-

struct 
DWORD 
DWORD 
FOURCC 
DWORD 
DWORD 

dwName; 
dwPosition; 
fccChunk; 
dwChunkStart; 
dwBlockStart; 

DWORD dwSampleOffset; 

The <cue-point> fields are as follows: 

Field 
dwName 

dwPosition 

fccChunk 

dwChunkStart 

dwBlockStart 

Description 
Specifies the cue point name. Each 
<cue-point> record must have a unique 
dwName field. 
Specifies the sample position of the 
cue pQint. This is the sequential 
sample nUinber within the play order. 
See Playlist Chunk, later in this 
document, for a discussion of the play 
order, 
Specifies the name or chunk ID of the 
chunk containing the cue point. 
Specifies the file position of thi 
start of the chunk containing the cue 
point. This is a byte offset relative 
to the start of the data section of 
the wavl LIST chunk. 
Specifies the file position of the 
start of the block containing the 
position. This is a byte offset 
relative to the start of the data 
section of the wavl LIST chunk, 

dwSampleOffset Specifies the sample offset of the cue 
point relative to the start of the 
block. 
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Examples of File Position-Values 

The following table describes the <cue-point> field 
values for a WAVE file containing multiple data and 
slnt chunks enclosed in a wavl LIST chunk: 

Cue Point 
Location 
In a slnt 
chunk 

In a PCM 
data chunk 

In a 
compressed 
data chunk 

Field Value 

fccChunk FOURCC value slnt. 

dwChunkStart File position of the 
slnt chunk relative to 
the start of the data 
section· in the wavl LIST 
chunk, 

dwBlockStart File position of the data 

dwSampleOffs 
et 

fccChunk 

section of the slnt 
chunk relative to the-·· 
start of the data section 
6f the wavl LIST chunk, 
Sample position of the cue 
point relative to the 
start of the slnt chunk, 
FOURCC value data. 

dwChunkStart File position of the 
data chunk relative to 
the start of the data 
section in.the wavl LIST 
chunk. 

dwBlockStart File position of the cue 
point relative to the 
start of the data section 
of the wavl LIST chunk. 

dwSampleOffs Zero value. 
et 
fccChunk FODRCC value data. 

dwChunkStart File position of the start 
of the data chunk 
relative to the start of 
the data section of the 
wavl LIST chunk. 

dwBlockStart File position of the 
enclosing block relative 
to the start of the data 
section of the wavl LIST 
chunk. The software can 
begin the decompression at 
this point. · 

dwSampleOffs Sample position of the cue 
et point relative to the 

start of the block. 

The following table describes the <cue-point> field 
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values for a WAVE file containing a single data 
chunk: 

Cue Point 
Location 
Within PCt-1 
data 

In a 
compressed 
data chunk 

Playlist Chunk 

Field 

fccChunk 

dwChunkStart 
dwBlockStart 
dwSampleOf:f:s 
et 

fci:::Chunk 

dwChunkStart 
dwBlockStart 

dwSampleOffs 
et 

Value 

FOURCC value data. 

Zero value. 
Zero value. 
Sample position of.the cue 
point relative to the 
start of the data chunk. 
FOURCC value data. 

Zero value. 
File position of: the 
enclosing block relative 
to the start of the data 
chunk .. -The software can 
begin the decompression at· 
this point. 
Sample·position of the cue 
point relative to the 
start of the block. 

The <pliylist-ck> playlist chunk specifies a play order 
for a series of cue points. The <playlist-ck> is 
defined as follows: · 

<playlist-ck> t plst( 
<dwSegments:DWORD> 

play segments 
// Count of 

<play-segment> ... ) // Play-segment 
table 

<play-segment> Y struct { 
DWORD dwNarne; 
DWORD dwLength; 
DWORD dwLoops; 

The <play-segment> fields are as follows: 

Field 
.dwName 

dwLength. 

Description 
Specifies the cue point name. This 
value must match one of the names 
listed in the <cue-ck> cue-point 
table. 
Specifies the J..ength of the section 
samples. 

in 

dwLoops Specifies the number of times to play 
the section. 

http;//www.kk.iij4u.or.jp/-kondo/wave/rnpidata.txt 

Page 64 of 100 

3/6/2006 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2748 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Associated Data Chunk 

The <assoc-data-list> associated data list provides the 
ability to attach information like labels to sections 
of the waveform data stream. The <assoc-data-list> is 
defined as follows: 

.<assoc-data-list> Y LIST ( 'adtl' 
<labl-ck> 
<note-ck> 
<ltxt-ck> 

II Label 
// Note 
// Text 

with data length 

Media file 

<labl-ck> Y 

<file-ck> 

labl{ <dwName:DWORD> 
<data:ZSTR>} 

II 

. <note-ck> Y 

<ltxt-ck> Y 

<file-ck> Y 

note( <dwName:DWORD> 
-<data: ZSTR> '} 

ltxt{ <dwName:DWORD> 
<dwSampleLength:DWORD> 
<dwPurpose:DWORD> 
<wcountry:WORD> 
<wLanguage:WORD> 
<wDialect:WORD> 
<wCodePage:WORD> 
<data:BYTE> ... J 

file( <dwName:DWORD> 
<dwMedType:DWORD> 
<fileData:BYTE> ... ) 

Label and Note Information 

The labl and note chunks have· similar fields. The 
labl chunk contains a label, or title, to associate 
with a cue point. The note chunk contains comment 
text for a cue point. The fields are as follows: 

Field 
dwName 

data 

Description 
Specifies the cue point name. This 
value must match one of the names 
listed in the <cue-ck> cue-point 
table. 
Specifies a NULL-terminated string 
containing a text label (for the 
labl chunk) or comment text {for the 
note chunk). 

Text with Data Length Information 

The ltxt chunk contains text that is associated with 
a data segment of specific length. The chunk fields are 
as follows: 
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Field Description 
dwName Specifies the cue point name. This 

value must match one of the names 
listed in the <cue-ck> cue-point 
table. 

dwSampleLength Specifies the number of samples in the 
segment of waveform data. 

dwPurpose Specifies the type or purpose of the 
_text. For example, dwPurpose can 
specify a FOORCC code like scrp.for 
script text or capt for close-

wCountry 

wLanguage, 
wDialect 

wCodePage 

caption text. 
Specifies the country code for the 
text. See Country Codes in Chapter 
2, Resource Interchange File Format, 
for a current list of country codes. 
Specify the language and dialect codes 
for the text. See Language and 
Dialect Codes in Chapter 2, Resource 
Interchange File Format, for a 
current list of language and dialect 
codes. 
Specifies the code page for the text. 

Embedded File Information 

The file chunk contains information described in 
other file formats (for example, an RDIB file or an· 
ASCII text file). The chunk fields are as follows: 

Field 
ciwName 

dwMedType 

fileData 

OChapter 4 

Description 
Specifies the cue point name. This 
value must match one of the names 
listed in the <cue-ck> cue-point 
table. 
Specifies the file type contained in 
the fileData field. If the fileData 
section contains a RIFF form, the 
dwMedType field is the same as the 
RIFF form type for the file. 
This field can contain a zero value. 
Contains the media file. 

Media Control Interface 

The Media Control Interface (MCI) is a high-level 
command control interface to multimedia devices and 
resource files. MCI provides applications with device­
independent capabilities for controlling audio and 
visual peripherals. Your application can use MCI to 
control any multimedia device, including audio playback 
and recording, as well as videodisc and videotape 
players. 
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MCI provides a standard command set for playing and 
recording multimedia devices and resource files. 
Developers creating multimedia applications are 
encouraged to use this high-level command interface 
rather than the low-level functions specific to each 
platform. The MCI command set acts as a platform­
independent layer that sits between multimedia 
applications and the underlying syst~m software~ 

The command set is extensible in two ways: 

Developers can incorporate new multimedia devices 
and file formats in the MCI command set by creating 
new MGI drivers to interpret the commands. 

New commands and command options can be added to 
support special features or functions required by 
new multimedia device~ or file formats. 

MCI Command Strings 

Using MCI, an application can control multimedia 
devices using simple cmnmand strings like open, play, 
and close. The MCI commands provide a generic interface 
to different multimedia devices, reducing the number of 
commands a developer needs to learn. A multimedia 
application might even accept MCI commands from an end 
user and pass them unchanged to the MCI driver, which 
parses the command and performs the appropriate action. 

;, set of basic commands is supported by all MCI 
devices. Developers can also define MCI commands and 
command options specific to a particular multimedia 
device or file format. These device-specific commands 

.and command options are needed only when the basic 
command set does not support a feature specific to the 
.device or file format. 

Example of MCI Command Use 

The following example shows a series of MCI commands 
that play track 6 of an audio compact disc: 

open cdaudio 
set cdaudio time format tmsf 
play cdaudio from 6 to 7 
close cdaudio 

The next example shows a similar series of MCI commands 
that play the first 10,000 samples of a waveform audio 
file: 

open c:\mmdata\purplefi.wav type waveaudio alias finch 
set finch time format samples 
play finch from 1 to 10000 wait 
close finch 

Notice the f-0llowing: 
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The same basic commands (open, play, and close) 
are used with both devices. 

The open co:m..~and for the waveaudio device 
includes a filename specification. The waveaudio 
device is a compound device (one associated with a 
media element), while the cdaudio device is a 
simple device (one without an associated media 
element). 

The set commands both specify time formats, but 
the time format options for the cdaudio device are 
different from those used with the waveaudio 
device. 

The parameters used with the from and to flags are 
appropriate to the respective device. For the 
cdaudio device, the parameters specify a range of 
tracks; for the waveaudio device, the parameters 
specify a range of samples. 

Categories of_ MCI Command StringsMedia Control 
Interface;commands defined 

MCI conunand strings divide into the fol lowing 
categories: 

System commands are interpreted directly by MCI 
!ather than being relayed to a device. 

Required commands are .r_ecognized _by all MCI 
devices. If a device does not support a required 
command, it can return unsupported function in 
response to the message. Media Control 
Interface;required commands@defined 

Basic commands are optional comrnands. If a device 
uses a basic command, it must respond to all options 
for that command. If a device does not use a basic 
command, i.t can return unrecognized command in 
response to the message. Media Control 
Interface;basic com:mands@defined 

Extended commands are specific to a device type or 
device class; for example, videodisc players. These 
commands contain both unique commands and extensions 
to the required and basic commands. <$IMed.ia Control 
Interface;extended coro:mands@def.ined 

Command Syntax Conventions 

This chapter uses the following documentation 
conventions: 

Conventio Description 
n 
bold MCI command or flag keyword. 

http://www.kk.iij4u.or.jp/-kondo/wave/mpidata.txt 

Page 68 of 100 

3/6/2006 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2752 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



italics Command parameter to be replaced with a 
valid string, number, or rectangle 
specification. 

quotes Parameter text to be typed exactly as 
shown. 

brackets 
] 

Optional flags or parameters 

Media Control Interface;commands definedSystem Commands 

The following list summarizes the system commands. MCI 
supports these commands directly rather than passing 
them to MCI devices. Media Control Interface;systern 
messages@defined 

Message 
sound 

sysinfo 

Description 
Play system sounds defined in a system 
setup file. 
Returns information about MCI devices. 

Required Commands 

The following list summarizes the required commands. 
All devices recognize these messages. If a device does 
not support a required command, it can return 
unsupported function in response to the message. 

Message Description 
capabilit Obtains the capabilities of a device. 
y 
close 
info 
open 
status 

Basic Commands 

Closes the device. 
Obtains textual information from a device. 
Initializes the device. 
Returns various status information from the 
device. 

The following list summarizes the basic commands. MCI 
devices are not required to recognize these commands. 
If the device does not recognize a basic co:m.~and, it 
can return unrecognized command in response to the 
~essage.Media Control Interface;basic messages@defined 

Message 
load 
pause 
play 
record 
resume 

save 

Description 
Recalls data from a disk :file. 
Stops playing. 
Starts transmitting output data. 
Starts recording input data. 
Resumes playing or recording from a paused 
state. 
Saves data to a disk file. 
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seek 
set 

status 

stop 

Seeks forward or backward. 
Sets the operating state of the device. 

Obtains status information about the 
device. (The flags for this command 
supplement the flags for the command in the 
required command group. l 
Stops playing. 

Extended Commands 

MCI devices can have additional commands or extend the 
definition of the required and basic commands. While 
some extended commands only apply to a specific device 
driver most of them apply to al·l devices of a 
particular type. For example, the MIDI sequencer 
command set extends the set command to add time formats 
needed by MIDI sequencers.You can find descriptions of 
·extended corrm1ands in ·the command tables in this 
chapter. 

Extended Com..'T!ands Reserved for Future Use 

The following commands can be defined as·extended 
com..'T!ands. With the exception of the delete command, 
they are not currently defined for any MCI devices. 

Message 
copy 

cut 

delete 

Description 
C:opies data to the Clipboard. Parameters 
and flags for this message vary according 
to the selected device. 
Moves data from the MCI element to the 
Clipboard. Parameters and flags for this 
message vary according to the selected 
device. 
Removes data fr.om the MCI element. 
Parameters <!nd :flags for this message vary 
according to the selected device. 

Creating a Command String 

There are three components associated with each command 
string: the command, the name or ID of the device 
receiving the command, and the command arguments. A 
corrn .. and string has the following form: Media Control 
Interface;corn.rnand string defined 

comrnand device name arguments 

These components contain,the following information: 

The command includes a command from the system, 
required, basic, or extended command set. Examples 
of commands include open, close, and play. 
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The device_name designates the target of the 
command. MCI accepts the names of MCI device types 
and names of media elements for the device name. An 
example of a device name is cdAudio. 

The arguments specify the flags and parameters 
used by the command, Flags are key words recognized 
by the MCI command, and parameters are va:dab_l_es 
associated with the MCI command or flag. Parameters 
specify variable data values such as filenames, 
track or frame numbers, or speed values. You can use 
the following data types for the parameters in a 
string command: 

Strings-String data types can be delimited by 
leading and trailing white space or by matching 
quotation marks. If MCI encounters a single 
(unmatched) quotation mark, it ignores the 
quotation mark. To embed a quote in string, use 
two quotes('"'). To specify an empty string, you 
can use double quotes ("") for the string. 

Signed long integers-Signed long integer data 
types are delimited by leading and trailing white 
space. Unless otherwise specified, integers· can be 
positive or negative •. If using negative integers, 
do not embed white space between the negative sign 
and the first digit. 

Rectangle-Rectangle data types are an ordered list 
of four signed integer values, White space 
delimits this data type as well as separates each 
integer in the list. 

For example, the play command uses the arguments 
from position to position to specify starting and 
ending points for the playback. The from and to 
arguments are flags,· and the two position values are 
parameters. 

For example, the following command string instructs the 
CD audio player cdaudio to play from the start of the 
waveform to position 500: 

play cdaudio from Oto 500 

Unspecified command arguments assume a default value. 
For example, if the flag from was unspecified in the 
previous example, the audio player would start playing 
at the current position. 

About MCI Device Types 

Your application identifies an MCI device by specifying 
an MCI device type. A device type indicates the 
physical typH of device. The following table lists the 
currently defined MCI device types: 

Device Type Description 
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cdaudiol 
dat 
digitalv:i.deo 

other 
scanner 
sequencerl 
vcr 
videodiscl 
waveaudiol 

CD audio player 
Digital audio tape player 
Digital video in a window· (not GDI 
based) 
Undefined MCI device 
Image scanner 
MIDI sequencer 
Videotape recorder or player 
Videodisc player 
Audio device that plays digitized 
waveform files 

lAn extended command set is provided for these devices. 

If you have a particular device type installed more 
·than once, the device'type names in the system setup 
file have integers appended to them. This creates 
unique names for each MCI device type entry. For 
example, if the cdaudio device type is installed 
twice, the names cdaudiol and cdaudio2 are used to ... 
create unique names for each occurrence of the device 
type. Each name usually refers to a different CD audio 
player in the system.Device types;drivers 

Using MCI Command Strings 

The tables at the end of this chapter describe command 
strings for.the MCI devices. The following sections 
describe commonly used command strings. 

Opening a Devi6eMedia bontrol Interface;operiing a device 

Before using a device, you must initialize it with the 
open command. 'l'he number of devices you can have open 
depends on the amount of available. memory. The open 
comnland has the following syntax: 

open device name [shareable] [type device_type] 
alias J 

alias 

The parameters for the open command are: 

Parameters 
device name 

shareable 

type 
device_type 
alias alias 

Description 
Specifies the destination device or 
MCI element name (filename). 
Allows applications to share a common 
device or device element. 
Specifies the device when the 
device name refers to an MCI element. 
Specifies an alternate name for the 
device. 

MCI classifies device drivers as compound and simple. 
Compound device drivers use a device element-a media 
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element associated with a device-during operation. For 
most compound device drivers, the device element is the 
source or destination data file. For file elements, the 
element name references a file and its path. 

Simple device drivers do not require a device element 
for playback. For example, compact disc audio device 
drivers are simple device drivers. 

Opening Simple Devices 

Simple devices require only the device name for 
operation. You don't need to provide any additional 
information (such as a name of a data file) to open 
these devices. For these devices, substitute the name 
of a device type obtained from the system setup file. 
For example, you can op~n a videodisc device with the 
following command: 

open videodiscl 

Opening Compound Devices 

There are three ways to open a compound device: 

By specifying just the device type 

By specifying both the element name and the device 
type 

By specifying just the element name 

To determine the capabilities of a device, you can open 
a device by specifying only the device type. When 
opened this way, most compound devices will let you 
determine their capabilities and close them. For 
example, you can open the sequencer with the following 
command: 

open sequencer 

To associate a device element with a particular device, 
you must specify the element name and device type. In 
the open command, substitute the element name for the 
device name, add the type flag, and substitute the name 
of the-device you want to use for device_type. This 
combination lets your application specify the MCI 
device it needs to use. For example, you can open a 
device element of the waveaudi.o device with the 
following command: 

open right.wav type waveaudio 

To associate a default MCI device with a device 
element, you can specify just an element name. In this 
case, MCI uses the filename extension of the element 
name to select the device type. 
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Using the Shareable Flag 

The shareable flag lets multiple applications or taiks 
concurrently access the same device {or element) and 
device instance. 

If your. applicat:i.on opens a dev:i.ce or device element 
w:i.thout the shareable flag, no other application can 
access it simultaneously. If your application opens a 
device or device element as shareable, other 
applications can also access it by also opening it as 
shareable. The shared device or device element g:i.ves 
each application.the ability to change the parameters 
governing the operating state of the device or device 
eleme~t. Each time that a device or device element is 
opened as shareable, a unique device ID is returned 
(even though the device IDs refer to the same instance) 

If you make a device or device element shareable, your 
application should not make any assumptions about the 
state of a device. When working with shared devices, 
your application ·might need to compensate for changes 
made by other applications using the same services. 

If a device can service only one application or task it 
will fail an open with the shareable flag. 

While most compound device elements are not shareable, 
you can open multiple elements (where each element is 
unique), or .you can open a single element multiple 
times. If you open a single file element multiple 
times, MCI creates an independent instance for each 
open device. Each.file element opened within a task 
must have a unique name. The alias flag described in 
the next section lets you use a unique name for each 
element·. 

Using the Alias Flag 

The alias flag specifies an alternate name for the 
given device. The alias provides a shorthand notation 
for compound devices with lengthy pathnames. If your 
application creates a device alias, it must use the 
alias rather than the device name for all subsequent 
references, 

Opening New Device Elements 

To create a new device element for a task such as 
capturing a sound using waveform recording, specify new 
as a device name. MCI does not save a new file element 
until you save it with the save command. When creating 
a new file, you must include a device alias with the 
open command. The following commands open a new 
waveaudio device element, start and stop recording, 
save the file element, and close the device element: 
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open new type waveaudio alias capture 
record capture 
stop capture 
save capture orca.wav 
close capture 

Closing a DeviceMedia Control Interface;closing a device 

'l'he close command releases access to a device or device 
element. To help MCI manage the devices, your 
application must explicitly close each device or device 
element when it is finished with it. 

Shortcuts and Variations for MCI Commands. 

The MCI string interface lets you use several shortcuts 
when working with MCI devices. 

Using All as a Device Name 

You can specify all as a device name_ for any conm~nd 
that does not return information. When you specify all, 
the command is sent to all devices opened by your 
application. For example, close all closes all open 
devices and play all starts playing all devices 
opened by the task. Because MCI sends the commands to 
each device, there is a delay between when the first 
device receives the command and when the last device 
receives the command. 

Combining the Device 'l'ype and· Device Element Name 

You can eliminate the type flag in the open command if 
. you combine the device type with the device element 

name. MCI recognizes this combination when you use the 
following syntax: 

device_type!element_name 

The exclamation mark separates the device type from the 
element name, 'l'he following example opens the right. wav 
element with the waveaudio device: 

open waveaudio!right.wav 

Automatic Open 

If MCI cannot identify the device name as an already 
open device, MCI tries t·o automatically open the 
specified device. Automatic open does not let your 
application specify the type flag. If the device type 
is not supplied, MCI determines the device type from 
the element (filename) extensions listed in the system 
setup file. If you want to use a specific device, you 
can ·combine the device type name with the device 
element name using the exclamation mark. 
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Only the command-string interface supports automatic 
open. Automatic open will fail for device-specific 
commands. For example, a command to unlock the front 
panel of a videodisc player will fail an automatic open 
because this capability is specific to the particular 
videodisc player. 

A device that was opened using the automatic open 
feature will not respond to a command that uses all as 
a device name. 

Automatic Close 

MCI automatically closes any device automatically 
opened using the command-string interface. MCI closes a 
device when the command completes, when you abort the 
command, when you request notification with a 
subsequent command, or when MCI detects a 
failure.Automatic open/close 

Using Wait and Notify Flags 

Normally, MCI commands return to the user immediately, 
even if it takes several minutes to complete the action 
initiated by the command. For example, after a VCR 
device receives a rewind command, it returns before the 
tape has finished rewinding. You can use either of the 
following required MCI flags to modify this default 
behavior: 

Flag 
notify 

wait 

Description 
Directs the devic~ to send an 
MM_MCINOTIFY message to a window when 
the requested action is complete. 
Directs the device to wait until the 
requested action is complete before 
returning to the application. 

Using the Notify FlagMedia Control 
Interface;callbacks@sending messages to 

The notify flag directs the device to post an 
MM MCINOTIFY message when the device completes an 
action. Your application must have a window procedure 
to process the MM_MCINO'I'IFY message for notification to 
have any effect. While the results of a notification 
are application-dependent, the application's window 
procedure can act upon four possible conditions 
associated with·the notify message: 

Notification will occur when the notification 
conditions are satisfied. 

Notificatio~ can be superseded. 
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Notification can be aborted, 

Notification can fail, 

A successful notification occurs when the conditions 
required for initiating the callback are satisfied and 
the command completed without interruption. 

A notification is superseded when the device has a 
notification pending and you send it another notify 
request. When a notification is superseded, MCI resets 
the callback conditions to correspond to the notify 
request of the new command. 

A notification is aborted when you send a new command 
that prevents the callback conditions set by a previous 
command from being satisfied. For example, sending the 
stop command cancels a notification pending for the 
Splay to 500 command. If your command interrupts a 
command that has a notification pending, and your 
command also requests notificat·ion, MCI will abort the· 
first notification immediately and respond to the 
second notification normally. 

A notification fails if a device error occurs while a 
device is executing the MCI command. For example, MCI 
posts this message when a hardware error occurs during 
a play command. 

Obtaining Information From MCI Devices 

Every device responds to the capability, status, and 
info commands. These commands obtain information about 
the device. For example, your application can determine 
if a videodisc requires a device element using the 
following command: 

capability videodisc compound file 

For most videodisc devices, this example would return 
false. The flags listed for the required and basic 
commands provide a minimum amount of information about 
a device. Many devices supplement the required and 
basic flags with extended flags to provide additional 
information about the device. 

When you request information with the capability, 
status, or info command, the argument list can contain 
only one flag requesting information. The string 
interface can only return one string or value in 
response to a capability, status, ·or info command. 

The Play Command 

The play command starts playing a device. Without any 
flags, the play command starts playing from the current 
position and plays until the command is halted or until 
the end of the media or file is reached. For example, 
play cdaudio starts playing an audio disc from the 

http://www.kk.iij4u.or.jp/-kondo/wave/mpidata.txt 

Page 77 of 100 

3/6/2006 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2761 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



position where it was stopped. 

Most devices support the play command also support the 
from and to flags. These flags indicate the position at 
which the device should start and stop playing. For 
example, play cdaudio from O plays the audio disc 
frbm the beginni~g of the first track. The units 
assigned tot.he position value depend on the device. 
For example, the position is normally specified in 
frames for CAV videodiscs, and milliseconds for digital 
audio. 

As an extended command, devices add flags to use the 
capabilities of a particular device. For example, the 
play command for videodisc players adds the flags fast, 
slow, reverse, and scan. 

Stop, Pause, and Resume Com.~ands 

The stop command suspends.the-- pl-aying .. ·or recording of a -
device. Many devices include the basic command pause, 
which al~o suspends these sessions. The difference 
between stop and pause depends on the device. Usually 
pause suspends operation but leaves the device ready to 
resume playing or recording immediately. 

Using play or record to restart a de~ice will reset the 
to ind from positions specified before the device was 
paused or stopped. Without the from flag, these 
commands reset the start position to the current 
position. Without the to flag, they reset the end 
position to the end of the media. If you want to 
continue plaiing or recording but want to stop at a 
position previously specified, use the to flag with 
these commands and repeat the position value. 

Some devices include the resume command to restart a 
paused device. This command does not change the to and 
from positions specified with the play or record 
command, which preceded the pause command. 

MCI System Commands 

The following commands are interpreted directly by MCI. 
'l'he remaining command tables list commands interpreted 
by the devices. 

Command 
sound 

sysinfo 
item 

Description 
The device name of this command specifies 
a sound defined in a system setup file .. 
If it :i.s not found, MCI uses a system 
default sound. 
Obtains MCI system information. One of 
the following items modifies sysinfo: 
installname Returns the name used to 

quantity 
install the device. 
Returns the number of MCI 
devices of the type 
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quantity 
open 

specified by the device-name 
field. The device-name field 
must contain a standard MCI 
device type. Any digits 
after the name are ignored. 
The special device name all 
returns the total number of 
MCI devices in the sys:tem. 
Returns the number of open 
MCI devices of the type 
specified by the device 
name. The device· name must 
be a standard MCI device 
type. Any digits after the 
name are ignored. The 
special device name all 
returns the total number of 
MCI devices in the system 
that are open. 

name index Returns the name of an MCI 
device. The.index ranges 
from 1_to the number of 
devices of that type. If all 
is specified for the device 
name, index ranges from 1 to 
the total number of devices 
in the system. 

name index Returns the name of an open 
open MCI device. The index ranges 

from 1 to the number of 
devices of that type. If all 
is specified for the device 
name, index ranges from 1 to 
the total number Of devices 
in the system. 

Required Commands. for All Devices 

The following commands are recognized by all devices. 
Extended commands can add other options to these 
commands. A list of the errors com.~on.to all the 
commands follows the required command table. 

Command 
capability 
item 

Description 
Requests information about a particular 
capability of a device. While other 
capabilities are defined for specific 
devices and device types, the following 
items are always available: 
can eject Returns true if the device 

can eject the media. 
can play Returns true if the device 

can play. 
can record Returns true if the device 

can save 

compound 

supports recording. 
Returns true if the device 
can save data. 
Returns true if the device 
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close 

info item 

open items 

device 
device type 

requires an element name. 
Returns one of the 
following: 
audio tape 
cdaudio 
digital audio tape 
scanner 
sequencer 
videodisc 
videotape 
wave audio 

has audio Returns true if the device 
supports audio playback. 

has video Returns true if the device 
supports video. 

uses files Returns true if the element 
of a compound device is a 
file pathname. 

When sent 'to a simple device, closes the 
device. When sent to a compound device 
element, closes the element·and any 
resources associated with it. MCI unloads 
a device when it is no longer being used. 
Fills a user-supplied buffer with a NULL­
terminated string containing textual 
information. One of the following item 
modifies info: 
product Returns a description of the 

hardware associated with a 
device. This usually 
includes the manufacturer 
and model information. 

Initializes the device. The following 
optional items modify .open: 
alias Specifies an alternate name 
device alia for the given device. If 
s specified, it must.be used 

for subsequent references. 
shareable Initializes the device or 

element as shareable. 
Subsequent attempts to open 
it fail unless you specify 
shareable in both the 
original and subsequent open 
commands. MCI returns an 
error if it is already open 
and not shareable. 

type Specifies the compound 
device type device that controls a 

device element. As an 
alteinative to type, MCI can 
use the filename extension 
entries to select the device 
based on the extension used· 
by the device element . 

.status item Obtains status information for the 
device. One of the following items 
modifies status: 
mode Returns the current mode of 

the device. 
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ready 

Commonly supported ~tandard 
modes are: not ready, 
paused, playing, stopped, 
open, recording, and seeking 
Returns true if the device 
is ready. 

Basic Commands for Specific Device Types 

In addition to the commands described previouslyt each 
device supports a set of commands specific to its 
device type. Where possible, these type-specific 
commands are identical between types. When type­
specific commands are common to multiple devices, they 
are considered basic commands. For example, the basic 
play com.~and is identical for videodisc and videotape 
players. Other basic commands are listed in the 
following table .. Although· these. command:§f are·-optional 
for a device, if a command is used it must recognize 
all options listed in this table. 'l'he options generally 
provide for a minimum set of capabilities, but some 
devices may return unsupported function if an option 
is used which clearly doesnt apply. 

Command 
load item 

pause 
play items 

record items 

Description 
Load a device element from disk. The 
following optional item modifies load: 
filename Specifies the source path 

and file. 
Pauses playing or recording. 
Start playing the device. The 
following optional items modify play: 
from Specifies the position to 
position start and stop playing. If 
to position from is omitted, the play 

starts from the current 
position; if to is 
omitted, the play stops at 
the end of the media. 

Start recording data. All data 
recorded after a file is opened is 
discarded if the file is closed 
without saving it. The following 
optional items modify record: 
insert Specifies that new data is 

added to the device 
element at the current 

from 
position 
to position 

position. 
Specifies the positions to 
start and stop recording. 
If from is omitted, the 
device starts recording at 
the current position; if 
to is omitted, the device 
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resume 

save item 

seek item 

set items 

status item 

records until a stop or 
pause command is received. 

overwrite Specifies that new data 
will replace data in the 
device element. 

The default recording mode (insert or 
overwrite) depends on the specific 
device. Each device should define a 
default recording mode, 
Resumes playing or recording following 
a pause, 
Saves the MCI element. The following 
optional item modifies save: 
filename Specifies the destination 

path and file. 
Moves to the specified position and 
stops. One of the following is 
required for item:. 
to position Specifies the position to 

stop the seek. 
to start"'"· ···Seeks to the start of the 

media or device element. 
to end Seeks to the end of the 

media or device element, 
Sets the various control items: 
audio all Enables or disables audio 
off output 
audio all 
on 
audio left 
off 
audio left 
on 
audio right 
off 
audio right 
on 
door closed 

door open 

time format 
mill,isecond 
s 

video off 

Enables or disables output 
to the left audio channel, 

Enables or disables output 
to the right audio 
channel, 

Loads the media and closes 
the door if possible. 
Opens the door and ejects 
the tray if possible. 
Sets time format to 
milliseconds. All position 
information is this format 
after this command. You 
can abbreviate 
milliseconds as ms. 
Enables or disables video 

video on output. 
Obtains status information for the 
device, One of the following items 
modifies status: 
current· Returns the current track. 
track 
length 

length 
track 
track_numbe 
r 

Returns the total length 
of the segment. 
Returns the length of the 
serial track specified by 
track_number. 
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stop 

number of 
tracks 

position 

position 
track 
.track numbe 
r 
start 
position 

Returns the number of 
tracks on the 
media. 

Returns the current 
posit:i.on. 
Returns the position of 
the start of the track 
specified by track_number . 

Returns the starting 
position of the media or 
device element. 

time format Returns· the time format-. 
Stops the device. 

CD Audio (~edbook) Commands 

The CD audio command set provides a common method for 
playing CD audio sequencesCD audio devices support the 
following· core·-set of commands:. _ 

Com.-rnand 
capability 
item 

close 
info item 

open items 

Description 
Requests information about the 
capabilities of the CD audio device. 
One of the following items is 
required: 
can eject 

can play 

can record 
can save 
compound 
device 
device type 
has audio 
has video 
uses files 

Returns true if the CD 
audio device can eject the 
media. 
Returns true if the CD 
audio device can play the 
media. 
Returns false. 
Returns false. 

· Returns false. 

Returns CDaudio. 
Returns true. 
Returns false. 
Returns false .. 

Closes the device. 
Fills a user-supplied buffer with a 
NULL-terminated string containing 
textual information. One of the 
following optional item modifies info: 
product Returns the product name 

and model of the current 
audio device. 

Initializes the device. MCI reserves 
cdaudio for the compact disc audio 
device type. The following optional 
items modify open: 
alias Specifies an alternate 
device name for the given device. 
alias If specified, it must also 

be used for subsequent 
references. 

shareable Initializes the device as 
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pause 
play items 

resume 
seek item 

set items 

shareable. Subsequent 
attempts to open it fail 
unless·you specify 
shareable in both the 
original and subsequent 
open commands. MCI returns 
an error if it is already 
open and not shareable. 

Pauses playing. 
.Starts playing audio. The following 
optional items modify play: 
from Specifies the position to 
position to start and stop playing, 
position 
Resumes playing from a paused state. 
Moves to the specified location on the 
disc. If already playing or recording, 
the device is stopped. One of the 
following items modifies seek: 
to position Specifies the destination 

position for the seeL .. ·'If 
it is greater than the 
length of the disc, an out­
of-range error is 
returned., 

to start Specifies to seek to the 
start of the audio data on 
the CD. 

to end Specifies to seek to the 
end of the audio data on 
the CD. 

Sets the various control items: 
audio all Enables or disables audio 
off output .. 
audio all 
on 
audio left 
off 
audio left 
on 
audio right 
off 
audio right 
on 
door closed 

door open 

time format 
millisecond 
s 

Enables or disables output 
to the left audio channel. 

Enables or disables output 
to the right audio 
channel, 

Retracts the tray and 
closes the door if 
possible. 
Opens the door and ejects 
the tray if possible. 
Sets the time format to 
milliseconds. All position 
information is this format 
after this command. You 
can abbreviate 
milliseconds as ms. 

time format Sets the time format to 
msf mm: ss: ff, where mn, is 

minutes, ss is seconds, 
and ff is frames. All 
position information is in 
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status item 

this format after this 
command. On input, ff can 
be omitted if O, and ss 
can be omitted if beth it 
and ff are O. These fields 
have the following maximum 
values: 
Minutes 99 
Seconds 59 
Frames 74 

time format Sets the time format to 
tmsf tt:mm:ss:ff where tt is 

tracks, mm is minutes, 
ss is seconds, and ff 
is frames. All position 
information is in this 
format after this command . 

. On input ff can be 
omitted if 0, ss can be 
omitted if both it and 
f f-·a-re -o, and mm. can ·· 
be emitted if it, ss and 
ff are 0. These fields 
have the following maximum 
values: 
Tracks 99 
Minutes 99 
Seconds 59 
Frames 74 

Obtains status information fer the 
device. One of the following items 
modifies status: 
current 
track 
length 

length 
track 
track numbe 
r 
media 
present 

mode 

number cf 
tracks 
position 

position 
track 
track no 
ready 

start . ... . posi .. ion 
time format 

Returns the current track. 

Returns the total length 
of the disc. 
Returns the length of the 
track specified by 
track number. 

Returns true if the CD is 
inserted in the drive; 
otherwise, it returns 
false. 
Returns not ready, open, 
paused, playing, seeking, 
or stopped for the current 
mode of the drive. 
Returns the number of 
tracks on the CD. 
Returns the current 
position. 
Returns the starting 
position of the track 
specified by track no. 
Returns true if the drive 
is ready. 
Returns the starting 
position of the CD . 
Returns the current time 

http://www.kk.iij4u.or.jp/-kondo/wave/mpidata.txt 

Page 8:5 of 100 

3/6/2006 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2769 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



format. 
stop Stops playing. 

MIDI Sequencer Commands 

The MIDI sequencer supports the following set of 
commands: 

Command 
capability 
item 

close 

info item 

open itcems 

Description 
Requests additional information about 
the capabilities of the MIDI 
sequencer. One of the following items 
is required: 
can eject 
can play 

can record 

can save 

compound 
device 

Returns false .. 
Returns true if the 
sequencer can play. 
Returns true if the 
sequencer can record MIDI 

·data. 
Returns. true if the 
sequencer can save MIDI 
data. 
Generally returns true; 
most sequencers are 
compound devices .. 

device type Returns sequencer. 
has audio Returns true. 
has video Returns false. 
uses files Returns true. 
Closes the sequencer element and the 
port and file associated with it. 
Fills a user-supplied buffer with a 
NULL-terminated string containing 
textual information. One of the 
following optional item modifies info: 
product Returns the product name 

of the current MIDI 
sequencer. 

Initializes the sequencer. The 
following optional items modify open: 
alias Specifies an alternate 
device name for the sequencer 
alias element. If specified, it 

must also be used for 

shareable 

type 
device 

subsequent references. 
Initializes the sequencer 
element as shareable. 
Subsequent attempts to· 
open it fail unless you 
specify shareable in both 
the original and 
subsequent open commands: 
MCI returns an invalid 
device error if it is 
already open and not 
shareable. 
MCI reserves sequencer for 
the MIDI sequencer device 
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pause 
play items 

record. items 

resume 

save item 

seek item 

set items 

type type. As an alternative to 
type, MCI can use the 
element filename extension 
entries to select the 
sequencer. 

-Pauses playing. 
Starts playing the sequencer. The 
following optional items modify play: 
from Specifies the positions to 
position start and stop playing. If 
to position from is omitted, play 

starts at the current 
position; if to is 
omitted, play stops at the 
end of the file, 

Starts recording MIDI data. All data 
recorded after a file is opened is 
discarded if the file is closed 
without saving it. The following 
optional items modify record: 
insert··· Specifies that new data is 

added to the device 

from 
position 
to position 

element. 
Specifies the positions to 
start and stop recording. 
If from is omitted, the 
device starts recording at 
the current position; if 
to is omit.ted, the device 
records until a stop or 
pause command is received. 

overwrite Specifies that new data 
will replac.e data in the 
device element. 

Resumes playing or recording following 
a pause. 
Saves the MCI el.ement. The following 
item modifies save: 
filename The filename specifies the 

destination path and file. 
Moves to the specified position in the 
file. One of the following items is 
required: 
to position Specifies the final 

position for the seek. 
to start Specifies to seek to the 

start of the sequence. 
to end Specifies to seek to the 

end of the sequence. 
Sets the various control items: 
audio all Enables or disables audio 
off output ... 
audio all 
on 
audio left 
off 
audio left 
on 
audio right 
off 

Enables or disables output 
to the left audio channel. 

Enables or disables output 
to the right audio 
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audio right channel. 
on 
master MIDI 

master none 

master 
SMPTE 

offset time 

port 
port_number 

port mapper 

port none 

slave file 

slave MIDI 

slave none 

slave SMPTE 

tempo 
tempo_value 

Sets the MIDI sequencer as 
the synchronization 
source. Synchronization 
data is sent in MIDI 
format. 
Inhibits.the sequencer 
from sending 
synchronization data. 
Sets the MIDI sequencer as 
the synchronization 
source. Synchronization 
data is sent in SMPTE 
format. 
Sets the SMPTE offset time 
in colon form 
(hours:minutes:seconds:fra 
mes). The offset is the 
beginning time of a SMPTE 
based. sequence. 
Sets the MIDI port 
receiving the MIDI 
messages. This command 
will fail if the port you 
are trying to open is 
being used by another 
application. 
Sets the MIDI mapper as 
the port receiving the 
MIDI messages. This 
command.will fail if the 
MIDI mapper or a port .it 
needs is being used by 
another application. 
Disables the sending of 
MIDI messages .. 
Sets the MIDI sequencer to 
use file data as the 
synchronization source. 
This is the default. 
Sets the MIDI sequencer to 
use incoming data MIDI for 
the synchronization 
source. The sequencer 
recognizes synchronization 
data with the MIDI format. 
Sets the MIDI sequencer to 
ignore synchronization 
data. 
Sets the MIDI sequencer to 
use incoming MIDI data for 
the synchronization 
source. The sequencer 
recognizes synchronization 
data with the SMPTE 
format. 
Sets the tempo of the 
sequence according to the 
current time format. For a 
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status item 

ppqn-based file, the 
integer is interpreted as 
beats per minute. For a 
SMPTE-based file, the 
integer is interpreted as 
frames per second. 

time format Sets time format to 
millisecond milliseconds~ All position 
s information is specified 

as milliseconds following 
this cq:mmand. The sequence 
file sets the default 
format to ppqn or SMPTE. 
You can abbreviate 
milliseconds as ms. 

time format 
song 
pointer 

1:ime format 
SMPTE 24 

time format 
SMPTE 25 

time format 
SMPTE 30 

time format 
SMPTE 30 
drop 

Sets time format to song 
pointer (sixteenth notes). 
This can only be performed 
for a sequence of division 
type ppqn. 
Sets time format to SMPTE 
24 frame rate. All 
position information is 
specified in SMPTE format 
following this comTI;and. 
The sequence file sets the 
default format to ppqn or 
SMPTE. 
Sets time ,format to SMPTE 
25 frame rate. All 
position information is 
specified in SMPTE format 
following this command. 
The sequence file sets the 
default format to ppqn or 
SMPTE. 
Sets time format to SMPTE 
30 frame rate. All 
position information is 
specified in SMPTE format 
following this command .. 
The sequ~nce file sets the 
default format to ppqn or 
SMPTE. 
Sets time format to SMPTE 
30 drop frame rate . .All 
position information is 
specified in SMPTE format 
following this command. 
The sequence file sets the 
default format to ppqn or 
SMPTE. 

Obtains status information for the 
MIDI sequencer. One of the following 
items modifies status: 
current Returns the current track 
track number. 
division 
type 

Returns one of the 
following file division 
type: PPQN, SMPTE 24 
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length 

length 
track 
track numbe 
r 

master 

media 
present 
mode 

nurr..ber of 
tracks 
offset 

port 

position 

position 
track 
track.~ n umbe 
r 

frame, SMPTE 25 frame, 
SMPTE 30 drop frame, or 
SMPTE 30 frame. Use this 
information to determine 
the format of the MIDI 
file, and the meaning of 
tempo and position 
information .. 
Returns the length of a 
sequence in the current 
time format. For ppqn 
files, this will be song 
pointer units. E'or SMPTE 
files, this will be in 
colon form 
(hours:minutes:seconds:fra 

mes). 
Returns the length of a 
sequence using the current 
time format. For ppqn 
files, this will be song 
pointer units. For SMPTE 
files, this will be iti 
colon form 
(hours:minutes:seconds:fra 
mes). 
Returns midi, none, or 
smpte depending on the 
type of synchronization 
set. 
The sequencer returns 
true. 
Returns not ready, paused, 
playing, seeking, or 
stopped, 
Returns the number of 
tracks. 
Returns the offset of a 
SMPTE-based file. The time 
is returned in colon form 
(hours:minutes:seconds:fra 
mes). The .offset is the 
starting time of a SMPTE 
based sequence. 
Returns the MIDI port 
number assigned to the 
sequence. 
Returns the current 
position of a sequence in 
the current time format. 
For ppqn files, this will 
be song pointer units. For 
SMPTE files, this will be 
in colon form · 
(hours:minutes:seconds:fra 

mes}, 
Returns the current 
position of the track 
specified by track_number 
in the current time 
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stop 

ready 

slave 

start 
position 

format. For ppqn files, 
this will be song pointer 
units. For SMPTE files, 
this will be in colon form 
(hours:minutes:seconds:fra 

mes). 
Returns true if the device 
is ready. 
Returns file, midi, none, 
or smpte depending on the 
type of synchronization 
set. 
Returns the starting 
position of the media or 
device element. 

tempo Returns the current tempo 
of a sequence in the 
current time format. For 
files with ppqn format, 
the tempo is in beats per 
mi-nute. For files with 
SMPTE format, the tempo is 
in frames per second. 

time format Returns the time format. 
Stops playing. 

Videodisc Player Commands 

Videodisc players support the following core set of 
commands: 

Command 
capability 
item 

Description 
Reports the capabilities of the 
device. The device should report 
capabilities according to the type of 
disc (CAV or CLVi inserted in the 
drive. If no disc is inserted, the 
device should assume CAV. One of the 
following optional items modifies 
capability: 
can eject Returns true if the device 

can eject the media. 
can play Returns true if the device 

supports playing. 
can record Returns tr~e if the video 

device can record. 
can reverse Returns true if the device 

can play in reverse, false 
otherwise. This is always 
false if a CLV disc is 
inserted. 

can save 
compound 
device 
device type 
fast play 
rate 

Returns false. 
Returns false. 

Returns videodisc. 
Returns the standard fast 
play rate of the player in 
frames per second. Returns 
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close 
escape item 

info item 

open items 

pause 

play items 

has audio 

· has video 
media type 

normal play 
rate 

slow pla·y 
rate 

0 if the device cannot 
play fast. 
Returns true if the 
videodisc player has 
audio. 
Returns true. 
Returns CAV, CLV, or 
other, depending on.the 
type of videodisc. 
Returns the normal play 
rate in frames per second. 
Returns O for CLV discs. 
Returns the standard slow 
play rate in frames per 
second. Returns O if the 
device cannot play slow, 
Returns false. uses files 

Closes ti).e device. 
Sends_ custom information to a device. 
The following item modifies escape: 
·string Specifies the custom 

infqmation sent to the 
device. 

Fills a user-supplied buffer with a 
NULL-terminated string containing 
textual information. The following 
optional item modifies info; 
product Returns the product name 

of the device that the 
peripheral is 
controlling .. 

Initializes the device. MCI reserves 
video disc for the videodisc device 
type. The following optional items 
modify open: 
alias 
device 
alias 

shareable 

Specifies an alternate 
name for the given device, 
If specified, it must also 
be used for subsequent 
references, 
Initializes the device as 
shareable. Subsequent 
attempts to open it fail 
unless you specify 
shareable in both the 
original and subsequent 
open commands. MCI returns 
an invalid device error if 
it is already open and not 
shareable. 

Stops playing. If a CAV disc is 
playing, it also freezes the video 
frame. If a CLV disc is playing, the 
player is stopped. 
Starts playing. The following optional 
items modify play! 
fast Indicates that the device 
slow should play faster or 

slower than normal, To 
determine the exact speed 
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resume 
seek item 

set items 

from 
position 
to position 

reverse 

scan 

speed 
integer 

on a particular player, 
use the status speed 
command. To specify the 
spee~ more precisely, use 
the fps flag. Slow applies 
only to CAV discs. 
Specifies the positions to 
start and stop playing. 
Positions are in frames 
for CAV discs and in 
seconds for CLV discs, 
unless chapter is also 
used (in which case, the 
position is given in 
chapters), If from is 
omitted, play starts at 
the current position; if 
to is omitted, the play 
stops at the end of the 
disc. 
Sets the-play direction to 
backwards. This applies 
only to CAV discs. 
Indicates the play speed 
is as fast as possible, 
possibly with audio 
disabled. This applies 
only to CAV discs. 
Specifies the rate of 
play. Currently supported 
speed values are measured 
in frames per second, 
which is the default. This 
applies only to CAV discs. 

Resumes playing. 
Searches using fast forward or fast 
reverse with video and audio off. The 
following optional items modify seek: 
reverse Indicates the seek 

direction on CAV discs is 
backwards. This modifier 
is invalid if to is 
specified. 

to position Specifies the end position 
to stop the seek. If to is 
not specified, the ~eek 
continues until the end of 
the media is reached. 

to start Specifies to seek to the 
start of the disc. 

to end Specifies to seek to the 
end of the disc. 

Sets the various control items: 
audio all Enables or disables audio 
off output, 
audio all 
on 
audio left 
off 
audio left 

Enables or disables output 
to the left audio channel. 

http://WW\v.kk.iij4u.or.jp/-kondo/wave/mpidata.txt 

Page 93 of 100 

3/6/2006 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2777 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



spin item 

.status item 

on 
audio right 
off 
audio right 
on 
door open 

door closed 

time format 
frames 

time format 
hm.s 

time format 
millisecond 
s 

time format 
track 

video on 
video off 

Enables or disables output 
to the'right audio 
channel. 

Opens the door and ejects 
the tray, if possible. 
Retracts the tray and 
closes the door, if 
possible, 
Sets the position .format 
to frames on CAV discs. 
All position information 
is specified in this 
format following this 
command. This is the 
default for CAV discs. 
Sets position format to 
h:mm:ss where his hours, 
mm is minutes, and ss is 
seconds. All position 
information is specified 
in this format following 
this command. On input, h 
may be omitted i.f o,· and 
mm may be omitted .if both 
it and hare O .. This is 
the default for CLV discs. 
Sets the position format 
to milliseconds. All 
position information is 
specified in this format 
following this command. 
You can abbreviate 
milliseconds as ms. 
Sets the position format 
to tracks (chapters). All 
position information is 
specified in this format 
following this command. 
Turns the video on or off, 

Starts the disc spinning or stops the 
disc from spinning. One of the 
following items modifies status: 
down Stops the disc from 

spinning. 
up Starts the disc spinning, 
Obtains status information for the 
device. One of the following items 
modifies status: 
current 
track 
disc size 

forward 

Returns the current track 
(chapter) number. 
Returns either 8 or 12 to 
indicate the size of the 
loaded disc in inches. 
Returns true if the play 
direction is forward or if 
the device is not playing; 
false if the play 
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step items 

stop 

length 

length 
track 

. track munbe 
r 
medi~ 
present 

media type 

mode 

number of 
tracks 

position 

position 
track 
track numbe 
r 
ready 

side 

speed 

start 
position 
time format 

direction is backward. 
Returns the total length 
of the segment. 
Returns the length of the 
track (chapter) specified 
by track_number . 

Returns true if a disc is 
inserted in the device, 
false otherwise. 
Returns either CAV, CLV, 
or other depending on the 
type of _videodisc. 
Returns not ready, opened, 
paused, parked, playing, 
scanning, seeking, or 
stopped, 
Returns the nurnber of 
tracks (chapters) on the 
media. 
Returns the-current 
position. 
Returns the position of 
the start of the track 
(chapter) specified by 
track number. 
Retur;s true if the device 
is ready; 
Returns 1 or 2 to indicate 
which side of the disc is 
.loaded, 
Returns the speed in 
frames per second, 
Returns the starting 
position ct the disc. 
Returns the time format. 

Step the play one or more frames 
forward or backward. The default 
action is to step one frame forward. 
The step command applies only to CAV 
discs. The following items modifies 
step: 
by frames Specifies the number of 

frames to step. If a 
negative value is used, 
the reverse flag is 
ignored. 

reverse Step backward. 
Stop playing. 

Waveform Audio Commands 

Waveform audio drivers must support the following core 
set of commands: 

Command 
capability 
item 

Description 
Requests additional information about 
the capabilities of the waveform audio 
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close 

cue item 

delete items 

info item 

driver. One of the following items 
modify capability: 
can eject Returns false. 
can play Returns true if the device 

can play. The wave audio 
device returns true if an 
output device is 
available. 

can record· Returns true if the 
waveform driver can 
record. The waveform audio 
device returns true if an 
input device is available. 

can save 

compound 
device 

device. -t YF,>e 
has audio 
has video 
inputs 

outputs 

Returns true if the wave 
audio device can save 
data. 
Generally returns true; 
most waveform audio 
devices are compound 
devices. 
Returns waveaudio. 
Returns true 
Returns false. 
Returns the total number 
of input devices. 
Returns. the total number 
of output devices. 

uses files Returns true. 
Closes the device element and any 
resources associated with it. 
Prepares for playing or recording. The 
cue command does not have to be issued 
prior to playing or recording. 
However,· depending on the device, it 
might reduce the delay associated with 
the play or record com,.~and. This 
command fails if playing or recording 
is in progress. The item is one of the 
following: 
input 
output 

Prepares for recording. 
Prepares for playing. This 
is the default. 

Deletes a data segment from the MCI 
element. The following optional items 
modify delete: 
from Specifies the positions to 
position start and stop deleting 
to position data. If from is omitted, 

the deletion starts at the 
current position; if to is 
omitted, the deletion 
stops at the end of the 
file or waveform. 

Fills a user-supplied buffer with a 
NULL-terminated string containing 
textual information. One of the 
following items modifies info: 
file Returns the current 

filename. 
product Returns the product name 
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open items 

pause 
play items 

record items 

input 

output 

of the current audio 
output device. 
Returns the product name 
of the current waveform. 
input device or none if no 
device is set. 
Returns the product name 
of the current waveform 
output device or none if 
no device is set. 

Initializes the device. The following 
items are optional: 
alias Specifies an alternate 
device name for the given device. 
alias If specified, it must also 

be used the alias for 

buffer 
buffer size 

shareable 

type 
device_type 

references. 
Sets the size in seconds 
of the buffer used by the 
wave audio device, The 

-default size of the buffer 
is set when the wave audio 
device is installed or 
configured. Typically, the 
buffer size is set to 4 
seconds. 
Initializes the device 
element as shareable. 
Subsequent attempts to 
open it fail unless you 
specify shareable in both 
the original and 
subsequent _open commands. 
MCI returns an error if it 
is already open and not 
shareable. 
Specifies the compound 
device used to control a 
device element. MCI 
reserves waveaudio £or the 
waveform audio device 
type. As an alternative to 
type, MCI can use the 
element filename extension 
entries to select the 
controlling device 

Pauses playing or recording. 
Starts playing audio. The following 
optional items modify play: 
from Specifies the positions to 
position start and stop playing. If 
to position from is omitted, play 

starts at the current 
position; if to is 
omitted, play stops at the 
end of the file or 
waveform. 

Starts recording audio. All data 
recorded after a file is opened is 
discarded if the file is closed 
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resume 

save item 

seek item 

set items 

without saving it. The following 
optional items modify record: 
insert Specifies that new data is 

added to the device 

from 
position 
to position 

overwrite 

element. 
Specifies the positions to 
start and stop recording. 
If from is omitted,_ the 
device starts recording at 
the current position; if 
to is omitted, the device 
records until a stop or 
pause command is received. 
Specifies that new data 
will replace data in the 
device element. 

Resumes playing or recording following 
a· pause. 
Saves the MCI element in its current 
for.mat. '.t'he following item modifies 
save: 
filename Specifies the file and 

pathname used to save 
data. 

Moves to the specified location in the 
file. Playback or recording is stopped 
after the seek. One of the following 
items modify seek: 
to position Specifies the stop 

position. 
to start Specifies to seek to the 

first sample. 
to end Specifies to seek to the 

last sample. 
Sets the following control items: 
alignment Sets the alignment of data 
integer blocks. The file is saved 

any input 

any output 

audio all 
off 
audio all 
on 
audio left 
off 
audio left 
on 
audio right 
off 
audio right 
on 
bit.spersamp 
le 

in the new format. 
Use any input that 
supports the current 
format when recording. 
This is the default. 
Use any output that 
supports the current 
format when playing. This 
is the default. 
Enables or disables audio 
output. 

Enables or disables output 
to the left audio channel. 

Enables or disables output 
to the right audio 
channel. 

Sets the number of bits 
per sample played or 
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status item 

bit count 

bytespersec­
byte_rate 

channels 
channel cou 
nt 

format tag 
tag 

format tag 
pcm 

input 
integer 
output 
integer 
samplespers 
ec integer 

time format 
bytes 

time format 
millisecond 
s 

recorded. The file is 
saved in this format. 
Sets the average number of 
bytes per second played or 
recorded. The file is 
saved in this format. 
Sets the channel count for 
playing and recording. The 
file is saved in this 
format. 
Sets the format type for 
playing and rec.ording. The 
file is saved in this 
format. 
Sets the format type to 
PCM for playing and 
recording. The fil~ is 
saved in this format. 
Sets the audio channel 
used as the input. 
Sets the audi6 channel 
used as the output. 
Sets the sample rate for 
playing and recording. 'l'he 
file is saved in this 
format. 
Sets the time format to 
bytes. All position 
information is specified 
as bytes following this 
command. 
Sets the time format to 
milliseconds. All position 
information is specified 
as milliseconds following 
this command. You can 
abbreviate milliseconds as 
ms. 

time format Sets the time format to 
samples samples. All position 

in_formation is specified 
as samples following this 
command. 

Obtains status information for the 
device. One of the following items 
modifies status: 
alignment Returns the block 

bitspersamp 
le 
bytespersec 

channels 

current 
track 
format tag 

alignment of data in 
bytes. 
Returns the bi~s per 
sample. 
Returns the average number 
of bytes per second played 
or recorded. 
Returns the number of 
channels set (1 for mono, 
2 for stereo). 
Returns the index of the 
current track. 
Returns the format tag. 
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stop 

input 

length 

length 
track 
track numbe 
r 
level 

media 
present 
mode 

number of 
tracks 
output. 

position 

position 
track 
track numbe 
r 
ready 

samplespers 
ec 

start 
position 

Returns the currently set 
input. If no input is set, 
the error returned 
indicates that any device 
can be used. 
Returns the total length 
of the waveform. 
Returns the length of the 
waveform track, 

Returns the current audio 
sample value. 
Returns true. 

Returns not ready, paused, 
playing, stopped, 
recording, or seeking. 
Returns the number of 
tracks (chapters}. 
Returns the currently set· 
output. If no output is 
set, the error returned 
indicates that any device 
can be used. 
Returns the current 
position. 
Returns the position of 
the track specified by 
track nw:nber. 

Returns true if the device 
is ready. 
Returns the number of 
samples per second played 
or recorded. 
Returns the starting 
position of the waveform 
data. 

time format Returns the current time 
format. 

Stops playing or iecording. 
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Lifehacker - Boxqueue Bookmarklet Saves Videos for Later Boxee Watching - Boxee 

~~~~~~~~~ 
r,, "" ~'''"" .· -~ 

.. , }"'~~ 

r , ...... 
}-.""' .s .~ ~~: 
t: .. , .. -----~-.~"-"~--~~~~~~~~~~-: 

! BOOKMARKLETS i 

Boxqueue BookmarkJet Saves Videos for Later lloxee 
Watching 
~------------------------------------------------------------------, 

WI< i' ,_ . ,; ., •. """A"'"' •. ,,. . ... . "'"w "' . .. ur··i, ., ~. · 1 Media center Boxee lets you 
wi'- ,e .. ai::"er~ron, [\',') ,.,,, ,o <>Gxqueue D!''-''"",er ® enat"~"" ia 

~(,~ogle: ~aqerJ6) ~ Jay-z Unplugged tt,, ~ • @) lK,iqueue 

Successfully added "Jay-z Unplugged" to Boxqueue! 

access a lot of web v!deo sources, 

but what about that dip your 

friend ematled you earlier today? 

Boxqueue is a 

; d bookrnarklet/webapp combo that ~av..,:~ Unniunne 
.. ,~,. .. ,i &<.,, ~ ~~ feeds bookmarked dips into your 
by http://theln1zzda1ly.bloqspnLcom 

I 1 ;;,,,.,,,,, .. ,-.1· 0 ! Boxee feed, 

l:I It's a clever and mostfy elegant 

Httle hack, playing off the 

l simplicity of an "Add to 
-·~=============="---------'.::J Boxqueue" bookmark bar button 

and Boxee's RSS versatiHty. After signing into Boxqueue and adding a personaH;rnd feed to 

your Boxee account, you're halfway there, After that, you simply find a clip you want to 

watch through your (likely TV-connected) Boxee setup later, hit the bookmarklet, and when 

you're In Boxee, head to the "My Feeds" section to see a queue of items you've saved for 

later. 

Free to use, works with most any streaming video site, and requires a sign-in with your 

Google and Boxee accounts to actlvate, 

Boxqueue [via boxee blog] 

Ads by Google 

Hook PC To TV 

Tum Your PC Into A Media 

Medi;a Ceri!:er P~ 
HP Offlc!al Store - Save Big 011 

Page l of 2 
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Log in ! SJ9n up Why join? 

REVIEWS Sean:11: [_ ___ -----._----------------------------------------- i l Reviews j ',>Im 

Today'"' CNET Revl6ws N&ws Downloads Tips If, Trlcl<s CNET TV Compare PrlC&$ Nornlnate your Web 2.0 favorites 

Cell pho~es l Dasktops I Dlg;ml camer.,s I l.ap!ops i MP3 pl;,y,,rs i TVs I 1111 Categories 

PRODUCT FINDER 

Sy price 

By mariufacturer 

By product type 

see ali video product 
types 

----------------------------------------
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DIGITAL MEDIA 
RECEIVERS 

BUYING ADVICE 

Editors' top TVs 

Editors' top DVD decks 

Ed!to.-s' top DVRs {TlVo) 

TV buy!i'iQ gutde 

Find all home-video 
reviews 

DISCUSSIONS 

Home video blog 

Home video forums 

Discuss home-theater 
gear: ll1e Scr~::.ening Room 

RELATED PRODUCTS 

DVD p!avers 

TV/HD1V tuners and 
receivers 

D!g!tai v!deo recorders 

Te!ev!stons 

Home audio 

Camcorders 

Projectors 

RELATED FEATURES 

CNET qutck guide: 
HD-DVD vs. Btu-ray 

Digira! Home DlY: Set up a 
home theater 

DVD 7..0: HD-DVD and 
Btu-ray 

HDTV World 

Show Lis Yours 

Hot Houses 

Fu!ly !:quipped 

How we test: DVD players 

Hm\' we test: DVD 
recorders 

OTHERCNET 
FEATURES 

Dlgita! Horne 

Uttimate Office 

Go Mobile 

Cetl phone battery iife 
chart. 

Each !ss;;e fndudes the 

Printer fnend!y version f:mai! to a friend Editorial policiP.s de!.fcio.us Digg 

linksys Wireless-B Media Adapter Add t<> my products '..Vhat is thts? 

REVIEW i USER OPIWOI\IS ! SPEC!F!CATIONS I CO'-'PARE i SHOP i TIPS & TRICKS 

CNET video and photos 

Specia! sponsor stores 

CNET editors' review 

Very good 

7.4 
The good: Good 9udio arid graphics quality, easy setup; !ntu!tlve 
onscreen menu; tncludes audio and v!deo cables. 

oui of 1o The bad: Can't hand[e video, Internet radlor or audio CDs; requ!res 
Windows XP an.d .Net framework; hogs host PC's resources; 
!ncompat!bte with firewat!; meager one-year warranty. 

The bottom Une: The Unksys W!re!ess-B med!a adapter does a good Job of 
!ettfng media hounds beam MP3s to their stereo or dtgttal pictures to the!r TV, 
but !t's pricey considering what H: stW lacks. 

Read editors' review below 

Average user rating from ::is""""" 

4.1 
OLi Of 'iO 

Read user opinions 

How woutd you rate th!s product? 
Write your own review 

Buying choices 
for Llnksys w;rGIGss-B M"d!a Adaptar from 
onnne stores: 

Tills product Is cun-ently not in stock at any of 
our cn!ine merchants. 

find Unksys Wtre!ess-B Med ta Adapter from our 
auction pa;tner, eBay 

Ematl me when this product ts ava:!abie 
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iatest on our 
compre~1enslve coverage 
o! dlgital TVs, DVD 
players and record~1rs, 
A/V receivers, DVRs, and 
much more. 
Dellven~d f'r1days 

1>Slgn up now 

!ml' PRooucrs FROM~! 
i TOI' BRANDS i 
~- DeH _fU'odU,:ts __ - -- --,,! 
I HP products , 
i_ Sony_fffOduc.t.:; ____________ ~ 
i Samsung : 

CNET editors' review 
Reviewed by: Sr1an Nadel 

Reviewed on 7i30/03 Reiease date: 7/15/03 

The !atest entry 1n the emerging r.ategory of dlgitai audio rar.etvers and medja adapters 

is the Linksys Vv1reiess-8 media adapter, also know as t.he \NMAi 1B. it uses your 
existing wireless home network to Hnk your PC and entertainment center. The 

VVMA'l 1 B works as advertised, streaming MP3s to your stereo and displaying digital 
snapshots on your TV, but oJnsidering that this 802.11 t, media adapt~::r doesn't 
support video and lacks certain secuiity features, it's pricey. SW!, ff you're itching to 

connect your lfYing room to the rest of your wire!ass home nehvork, !ha 'Nfo.,1A 118 •s Hie 
bast media adapter we've seen so far. 

Set'"'1p and ease of use of Unksys Wlre!ess--€1 Media Adapter 

The media adapie~s package includes a seiup CD; an AC adapter, Ethernet, RCA. 
and S-Video ca.bias; and a remote controL Documentation consists of an installation 

guide and a 56-page electronic manual. To use the media adapter. your TV must ~iave 
a composite-video or an S-V!deo input, and your stereo needs an RCA jack Your 
computer ·must have 802.11 b wireless or Ethernet installed with TCP/!P enabled. 
Finally, you need to have 'Windows XP Home Edition or Professional as your instal!ad 

OS; other Vv1ndmvs users, not to mention Mac users, are out of iuc.k. 

Setting up the media adapter is comp!icated, but the indudad quick-insta!I guide 

breaks the prOCBss into a series of simple tasks. First. you connect the devic.'3 to your 

computer using an Ethernet cable and rnn the setup CD, 1Nhlch wa!ks you through 
net\vo~r{ configuration. You cou:d do this through Hie TV, bvi it's more awkward that 

way. Next, you'!I need to load ihe Media Adapter Uii!ity onto your PG. For ihis. you'll 
need Microsoft's .Net framework, which became a standard part of the Windows XP 
OS only rac..:.inUy. T~ie setup CD automatical!y checks your computer and installs .Nat, 

lf necessary. Last, you use the Media Adapter UWity to ta!! t.he device wtiera your 
pich..!res and music am stornd on the PC. 

\f~en averything's set, it's time to plug in !he media adapter to the stereo and TV. !f 
your stereo and TV are piae:.ed far apart, you may neOO to buy an extension cable. 

One.a connected, the media adapter's menu appears automat:caily on the T\t screen. 

Features and se-curtty of Link.sys Wirnless~B Media Adapter 

Other media adapters and digital audio receivers hit the market eau1ier this year, but 
the cd3o ls the oniy direct competitor we've reviewed that 1-uUy integrates itsetf into an 

existing wire!ess LAN, wtii!a ct.hers such as the Lyra \N:re!ess RCA RD900V/ and the 
X1 O Lo!a are more limited as far as networking goes, Even the cd3o fails to offer the 

flexibility and easy LAN integration you'!I g,,t wiih the VVMA11 B. 

The media adapter's vertk:ai profile and compact size {1.97 inches wide by !5.3 1ncJ1es 

deep by 7. 48 inches tall) make it easy to tuck into a small space. A set of LEDs on its 
front show neW.10~,c. activriy, Along the back are al! of the conneclors, a Reset (to 

defau!t settings) button, and an up!ink button that toggles the Ethernet pert beti.,veen 

MDi and MDIX cable settings. 

The V\fkeiess-8 media adapter's remote is fairty intuitive. Select either the Pictures or 

the Music button to access the content folders on your PC. image and music mes can 
be retrieved simultaneously. You hit the Setup button to check the rnedia adapter's 

wireless and network settings and make changes with the onsoreen keyboard. You 
may find it awk\.Yard to navigate the keyboard a11d select characters using t.he remote's 

arrow buttons, though. 

The remote control's features are a mixed bag. 
You have plenty of options for viewing images 

or playing audio traci<.s. You can't back m1i of a 
selection, although it's easy to start over by 
pressing Menu, Music. or Pictures. A universal 

remote would have helped cu! down on 

ciicker-dutter. In a minor but pu:r.z!ing 
dave!opment, the volume control didn't work on 
our circ.a-2000 Samsung LCD TV or TEAC 

stereo. Neither we nor Unksys could figure out 

why. Th& remote mo.kss It easy tc:o pley med!& 
flies on your 1V or stereo. 

The media adapter cannot addr€""..ss an of your 
music needs. The Uti!ity can ac.cess content on external drives, but it can't play audio 
CDs. The Media Adapter won't process VVAV audio files, video of any kind, or Internet 

radio, though L•nksys is considering these features for future upgrades. 

The media adapter can join a V\li--Fi net'Nork t.hat uses 54 .. or i 28--0tt \tVEP enc.ryption, 

but it does not support. the more advanced VVPA standard. Then again, no other 
product in this developing category offers Vv'PA, either, Unksys plans to support WPA 
later this year through a free firmware upgrade. Aiso, the device won't work with most 

fire-v-Jalls, •nrJuding \Nindows ;(P's. 

Performance of Unksys W!rnlass~ Media Adapt~r 

in CNET Labs' tests, the Link.sys VV!relass-EI media adapter achieved 5.:!Mbps 
maximum tl1roughput, putting ~ on a par with the best 802.1 'I b devices. !ts ·1 OO··foot 
range gives It an operational zone of more than 30,000 square foot-p!anty fort.he 

typical home or apartment. As range inc.reases. however, the media adapter's 
throughpL.'1 wi!i de-crease, and you should expect compromised audlo qua!ity at the 

User Opinions 
See all J.5 user opinions 

How would you rate this product? 

Wrlti!!! your own review 

1 out of 10 Abysmal 
'Great ltjea but very dirrlcult to set up (read more)" 

by fbcurse (see profile), April 24, 2.005 

2 out of 10 T en·ibie 
"D=~n't work with Firnwall!?l 11 (read more)" 

D~Jocember 8, 2004 

3 out of 10 Poor 
.,It works; but Un ksys needs to UPDATE ( read 
more)n 

December 13, 2003 

See all 35 user opinions 

Wireless 
Find everything you need to go w!raiess at Dell S111al! 
Busina.ssl 
www.delLwm 

Wireless Media Players 
Save on Wireless Media Players Order Today, Ships 
Today-Buyl 
www.t,gm-directcom 

Data Transmitter-Receiver 
f<S232/4ti5, 2.~Gl-lz & 900MHz FHSS. high rates, 
long range, certified. 
~«~.i:!~ri;;_qq~~1m:.gpm 

{about) 

Discover new 
gorgeous gadgets 

Ceil phones your 
friends will envy 

Laptops ttiat wiil 
turn heads 

Al! the latest 
gadget gossip & 
news 1s here 

Most Popular Digital Media Receivers 

5i4/2007 12:14 AM 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2794 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Linksys Wireless-B Media Adapter Reviews. Digital Media Receive ... http://reviews.cnet.com/Linksys ___ Wireless ___ B ___ Media ___ Adapter/4505-... 

4 of5 

fringes of its range. !n our informal t~;$tS, the media adapter connected without a h;tch 
to seven different \"ll'"Fi devices and continued to send an uninterr....1pted audio stream 
wh;le the ot.tiern were sending and receiving data. The compos!ta-v!dao !Ink produced 
fuzzy viewing of still photographs, but the S-Video r..onnecticn was pinpoint perfect, 
and l~e audio was static-fme. 

The media adapter ls definiteiy a resource hog, though. The computer nirming the 
Media Adapter Utility oo:as!ona!iy hrt peaks of 100 percent memory use, and we also 
noied 70 percent CPU-use spikes. 

For practical throughput tests, GNET Labs uses Net!Q's Chariot 4.3 software with 
Chariot 4.4 E:ndpc;nts as ;ts benchmark For wireless tasting, the clients and the 
routers am set up to transmit at various distanc.9S from the access point and to 
automatically select the best transmit speed. AU tests are run with Chariot sofuvam 
using TCP and are nm in our CNET offices over channe! 1. Our tests indicate the 
range that you c.an expect in a typical office environment, but range in your ovm home 
or office may differ. You may be able to achieve bettvr performanc.a In sttuations whvre 
you can establish a c:ear line of sight For mom details on how we test networking 
devices, see the CNET Labs site. 

Servke and es1Jppmt of f.ink5ys Wireiess-8 Media Adapt;,r 

The VVireless-8 media adapter's service-and .. support poBcies c.ou!d be better for the 
price. 'H1a media adapter comas witt1 lifetime, 2417 phone ar,d e-mail support, but its 
ono-year warranty is much shorter than the three years' coverage that Unksys offers 
on most of its wireless products. At least the Unksys V\/eb site has plenty to offer, from 
manuals and firmware up-dates to troubleshooting, warranty info, and onHne product 
roglstration. 

People who looked at this product also looked at 
D-Llnk Medialounge DSM--020 

Netgear EVASOOO Digital Entertainer HD 

Wlreless 
Find ave1;1thing you need to go wireless at Dell Small Business! 
·~,,.dali.c.0m 

Wireless Media Players 
Save on \Nireless Media Players Order Today, Ships Today - Buy I 
VIWW~i~gsr9J!·.ectcom 

HD FrEND Pius 
High Definitior, Media Player perfect for digital signage. kiosks 
~, elactro~9picm~i.r:inatworks.co111 

Data Transrnittar-Racehrer 
RS2321485. 2.4GHz & 900MHz FHSS, high rates, long range, certified. 
V•/1hW,a}l[9£2Dl!!l.£QO) 

D-llnk MediaLmmge 

1. AppleTV 
2. Netgear EVA8000 Digital Entertainer HD 
3. D-Unk MectlaLo,Jnga OSM-520 
4. Sonos Digitai Music Sysiam (ZP80 bundle) 
5. Roku SoundBridge M1000/M1001 

Visit Wei> Site 

\llsi! Wei> Sita 

Vlsil Web SIie 

Visil Web Sile 

Stream v,deo. Music, And Photos Fmrn An lnta!®Viiv™ PC To Your TV! Visit W0b S1!9 

Dell Home PCs Dell Home Systems 
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Linksys 

DivX compatible DVD player "'ith Ethernet connection 
The DP-500 is based on the ground breaking DP-450 with its DivX, XviD, Mµeg 4, MP3, Ogg Vorbis readmg 
capabilities. An Ethemet l Oil 00 port has been added to the player along with a Sigma Designs EM8500 progressive 
DVD decoder chlp which enable any m;er with a 1MB xDSL connection to stream DVD quality movies directly from 
a connected PC. To enhance the user?s experience a,-id to take the besi out of this connection, the DP-500 ships ""th 
the KiSS PC-Link software which makes possible to read any of the supported file format straight from your PC to 
your DVD player and your TV via a strnight forward and user-friendly interlaee. To change your DP-500 experknce 
from exceptional to unforge!able, KiSS introduees Webrruiio. Accessing webradio.k:iss-techno!ogy.com ,viii provide 
you with a number of radio S"cations that can be streamed from the internet to your DVD player and yom TV. To 
make this session comfortable and according to your own taste, once registered. Webradio will allow you to choose, 
customfro, add as many radio station as you wish. The KiSS DP-500 also comes compiete with the standard 
CD/MP3, Ogg Vorbis, DivX, XviD, CD-RW and DVD+/.-R W playback. 

Specifications 

? Fuii DVD/MPEG-41DivJGXviD/CD/l\,1P3/0gg VorbisiCD-RW/DVD+/-RW compatibility 
? JPEG Picture CD ,~ewing 
? Progressive ScaJJ Video Out 
7 Time Search 
'? Playback Control: Play/Pause/Stop/FF/RW/NEXI/PREV 
? Repeat Playback 
? Title/chapter select 
? Parental lock, Muiti Language, Multi Subtitle, Multi Angle 
? Remote Control 
? TV Type (PAL and :NTSC) 
? Con.figuration Setup Menu 
? ABpect Ratio (4:3 Pan and Scan, 4:3 Letter Box and 16:9 Wide) 
'? S-Video Output 
? u:,mposite Video Output 
? Comixment via SCAR T Output 
? RGB via SCART Output 
? Dolby Digital, 1'1PEG Audio Decoding 
'? Dolby Digital/MPEG 5. l Digital Output 
? S/PD lF Outputs 
'? Analogue stereo 
? Ethernet 10/100 
? Webradio/KiSS PC-Link 
? KiSS PC-Link Software for PC 

Special features 

hitp:i/www.kiss-technology.com/?p=dp500· 

Kno,v more about DjvX ? 

Best ever DivX compatibUty with KiSS 
}VhS. G\-"C t>fat,-B<& p!ay*H :; YX fr;,iutit D/.tX $.i ti CHvX4 at:5 i~L-<< t< \Vh:J{i.:f:J<-?;E t~ffi nwnn fo~- '10-1.lr' 
L m.e,~,-,,~ 1-~~1 (Y.YN {~4- !!'1>:\t fv:M ',.'{,.HJ {,llit"'.~ Utt,\'~ fu3---'.z...X1'1t1'L, f;;:H-.,fttf.itit;:~ •,frJS:(J& {:n:;,YN th& Hrtw.c$t ihj;jt 
}4<AiJ~t.Si~ l.).Jk,§J)~i s:J:_jft;fi !ikc~.r"?!'ti{;H y->;..-i ,;tei ftofh jthfftz:t\({0°'.Pt(A (J\{f,j playtJf ',(0.{h t)lvX Ci:-iTti/$$$KJ.:-",, 

;P}U ::.:4n dot~P'11o&cr s:':'.".i vN?tch hq;h...quttRty vkkwo yt>tH !dz'.,vhk.w -r::':61 i:u- ttf:,0+ r:onvw~r}C--r.: .jc•Ac:0:L 
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Linksys hitp://vvww.kiss-tecbnology.com/?p=dp500 

Internet Upgradable 
~i~;s "tti1;t,01) vl:.h tts c,,1:tt~)~nL has ~.~{t:'"~ it~t 

p ... ,:vJtr_.~, Th* fo-rrhV,f\'.is :A 1r.t:u p\a/trr krtnprt Vlith th:¢ i;;..;;~'.';:::.1 -"11"~}.,,'_N'~".h 

crN:: ct&\'U:kH>ffli$Jr~ m wi m tOfJ':.Jl&r ~{::sl;;, Thit 1tLt&t fkrr/~\·1:1~1> :s 
avn'.!a!:lfil fa:rn; ov, Wd)r,lM in the eappon ,:z,ct'°"". 

KiSS WebRadio 
TtmrJ>s ils c,1.?"t<'frC:t ".:o.tr:H',ndk..'xrt tblB, provide JJ$(:r'$ <11:th & dircrJ c;.,-;,ruxv:.->sJn 
Thi$ i".kSY{~;01,t)')ri111i~;~;~~<.m S<tt%i~©f. to ;>ln/ irJ.(:H!*J't saCi::;-, j~j EGf«i::1 :h!S ft1/{~';i1f;;t t):~ 1~~}.:1 

hkme:y (J~f 

Downloads 

View the DP-500 presentation Download brochure Download latest :fumware 
(requires flash 6 player) 

·© l 992-2007 _ Cisco_ Systems, _Inc._ All_ ri_ghts_ reserved. 
Terms & Conditions l Privacv Policy 1 Legal Noiice and Compliance l Careers l Conta~j_U~ 
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A Division of Cisco Systems, Inc. 

Enjoy your digital music and pictures 
on your home entertainment center, 
without stringing wires! 

The Linksys \Nireless-B Media Adapter lets you bring the digital rnusic 
and pictures stored on your computer to your Home Eniertainment 
Center, without running cables i11rougr1 tt1e t1ouse. Using a wireiess 
connection, the Media Adopter displays your di~1ital photographs 
on the lY for tr1e whole family to enjoy. And your digital music 
collection is finally freed from those little computer speakers and 
can play in fuli glory through you; stereo sy;,iem. 

The Wireless-8 Media Adapter sits by your home stereo and 
tele1,~sion and connecis to them using standard consun1er 
electronics cables. T.rien it connects to your home network by 
\Nireless-B (802. i ·1 b) wireless networking, or if you prefet it con be 
connected via standard ion 00 Ethernet cabling. Using the 
included remote control and the user-friendly menus on your TV, you 
can browse through the digital pictures on your computer by folder, 
filename, or thumbnail. You can view pictures one cit a time, or 
watch an automatically created s!idesr10w of all the pictures in a 
given folder. ll,e Media Adapter supports four popular picture 
formats: JPG, GIF, TIF and BMP. Use the remote control's Zoom 
button to get a close-up of the details in your pictures. 

You can also use the rBmote to browse your MP3 or W1:v1A formatted 
music collection by title, artist, genre, folder, or pioyiist. Choose the 
rnusic you want and lei the Wlreiess-B Media Adapter play it 
through your stereo system. You can even iet music play in the 
background vvhiie you browse your pictures. 

Let the Unksys Vvireless--B Media Adopter bring your digital media out 
into tt1e living room for the whole family io enjoy. 

------------------------------------------------------- ------------------------
Connects your Horne 
Entertainment Center 
to a Wireless-B 
(802, 11 b) ne1work 

Listen to your MP3 
and WMA digital 
music coliection 
tr1rough your stereo 
system 

Browse your digital 
pictures on your 
television (JPG, GIF, 
TIF, and BMP) 

Select songs and 
pictures from on· 
screen menus with 
the easy-to-use 
remote control 
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2~GHz Wireless-B 
• =I1llU!M Media Adapter 

Features 

" Supporis popular audio 
formats (MP3 and Wtv1A), 
image formats (JPG, GIF, TIF 
and BMP), and piay1ist forrnats 
(M3U and ASX) 

" S-Video ouiput for best video 
quality 

" f~CA connectors for left and 
rigi1t stereo audio output and 
composite video output 

* Easy 1V setup and convenient 
Setup Wizard for configuration 

* User-frlendly utility runs on your 
PC to rnanage muslc and 
picture folders 

* Wireless securny with up to 
128--bit WEP encryption 

* Compatibility with 802. 11 b 
(2.4GHz) standard 

• Up to 11 Mbps, high-speed 
wireless data transfer rate 

• r~J-45, "J0/1 OOMbps Ethernet 
connection 

Model 

Standards 

Ports 

Buttons 

Channels 

LEDs 

Transmitted Power 

Wfv'A11B 

iEEE 802.3, IEEE 802.3u, and IEEE 802. 11 b 

One I 0/1 00 RJ-45 Port, Power Port S-Vldeo Output, 
Composite Video Output RC,L\ Audio Output 

Power, Upllnk 

802.] lb 
11 Channels (US, Canada) 
13 Channeis (Europe) 
14 Channels (Japan) 

Ready, \/Vlreiess, Ethernet 

16 dBm 

f~eceive Sensitivity -82 dBm @ 11 Mbps (iypicai) 
-85 dBm @ 5.5Mbps (typical) 
-89 dBm @ 2Mbps (t-;pical) 
-91 dBm @ l Mbps (typical) 

Peak Gain of the 
Antenna l .!5 dBi 

Security Features WEP Encr}tptlon 

WEP Key B11s 64, 1 28-bit 

Worrcmiy 1 Year 

Dimensions 0N x H x D) 6.30'' x 7 .48" x l , 97" ( l 60 mm x 190 rnrn x 50 mrn) 

Unit Weight 13.06 OZ, (0.37 kg) 

Power External, 5V DC. 2.0 A 

Celiificotions 

Operating Temp. 

Storage Temp. 

Operating Humidny 

Storage Humidity 

FCC 

1 0% to 85%, Non-Condensing 

5% to 90%, Non-Condensing 

!_ Minimum Requirements_· -------1 

! • One TV with Composite Video or S-\iideo 
! input 
i • One Stereo or AN Receiver with RCA Audio 
! input 
! • One PC (600MHz or Faster Proce&•w) with: 1 
! • Windows XP Home Edition or Professionai i 
i • 128MB RAM i 
! • 25MB avai!ab!e Hard Drive space ! 
i • GD-ROM ! 

• 802.11 b Wireless Adapter with TCP/IP i 
protocol installed ! 

~~twork Adapter with TCP/IP protocol 1:, 

installed and Ethernet Network Cable 
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Linksys.com - Products/Wireless/Basic Network.ing/Entertainment/Mus1c, Picture, and VL. Page l Ol L 

LINKSYB"' 

WMAUB 

Home » Products » Wireless » Entertainment " Music, Picture, and Video links » WMA11B 

Product Features 

Wireless-a Media Adapter 

• Connects your Horne Entertainment Center to a Wireless­
B (802.Ub) network 

e Listen to your MP3 and WMA digital music collection 
through your stereo system 

• Browse your digital pictures on your television (JPG, GIF, 
TIF, and BMP) 

• Select songs and pictures from on-screen menus with the 
easy-to-·use remote control 

Product Description 

The Linksys W!reless-B Media Adapter lets you bring the 
digital music and pictures stored on your computer to 
your Home Entertainment Center, without running cables 
through the house. Using a wireless connection, the 
Media Adapter displays your digital photographs on the 
1V for the whole family to enjoy. And your digital music 
collection is fina!ly freed from those little computer 
speakers and can play in fuH glory through your stereo 
system. 

The Wireless-B Media Adapter sits by your home stereo 
and television and connects to them using standard 
consumer electronics cables. Then it connects to your 
home network by Wireless-B (802.11b) wireless 
networking, or if you prefer, it can be connected via 
standard 10/100 Ethernet cabling. Using the included 
remote control and the user-friendly menus on your TV, 
you can browse through the digital pictures on your 
computer by folder, fllename, or thurnbnaiL You can view 
pictures one at a time, or watch an automatically created 
slideshow of al! the pictures in a given folder. The Media 
Adapter supports four popular picture formats: JPG, GIF, 
TIF and BMP. Use the remote control's Zoom button to 
get a dose-up of the details in your pictures. 

You can also use the remote to browse your MP3 or WMA 
formatted music coliection by title, artist, genre, folder, 
or playlist. Choose the music you want, and let the 
Wireless-B Media Adapter play it through your stereo 
system. You can even let music play In the background 
while you browse your pictures. 

Let the Linksys Wireless-B Media Adapter bring your 

More Information 

» Data Sheet B pdf 

» PrnductI.mqge 

» PrpductJrnaqe {11iah resl 

» Driver 

Related Products 

BEFSR41 
EtllerFast®._CabiejDSL Router with 4-

Eort SwitQ! 

http :/~www. links ys :corn/ serv let/Satellite? c= L_Product_ C2&childpagenarne= US/La you t&cid= 11 
l 54 l 6830950&pagename=Linksys/CommonNi sitorWrapper&pri ntab!e=yes . 5/9/2007 
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digital rneclia out into the living room for the whole family 
to enjoy. 

1992-2007 Cisco Systems, Inc. All rights reserved. 

,dh1hi 
C!IS>CO 

http://www.linksys.com/servletiSatellite?c=L_Product_C2&childpagename=US%2FLayout... 5/9/2007 
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Microsoft® Windows™ 

Pr mm ' 

lVritten, edited, and produced by 
A1icrosoft Corporation 

Distributed by l'viicrosoft Press 

MICROSOFT® 
\VJNDoWS,1< 

fe 
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Microsoft Press 
A Division of Microsoft Corporation 
One Microsoft Way, Redmond, Washington 98052--6399 

Copyright @ 1991 by Microsoft Corporation. All rights reserved. 

Information in this document is subject to change without notice and does not represent a commitment 
on the part of Microsoft Corporation. The software described in this document is furnished under a 
license agreement or nondisclosure agreement. The software may be used or copied only in accor­
dance with the terms of the agreement. It is against the law to copy the software on any medium ex­
cept as specifically allowed in the license or nondisclosure agreement. No part of this manual may be 
reproduced or transmitted in any form or by any means, electronic or mechanical, including photo­
copying and recording, for any purpose without the express written permission of Microsoft 

Library of Congress Cataloging-in-Publication Data 

Microsoft Windows multimedia programmer's reference / Microsoft 
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Chapter 8 

ulti edia File Formats 

This chapter describes the file formats used with the Multimedia extensions. The chapter 
describes the structure of each file type and includes detailed lists of the data structures 
and fields contained in the files. The chapter also presents examples of multimedia files. 

Several file formats used with the Multimedia extensions are based on the Resource 
Interchange File Fomwt (RIFF). This chapter defines RIFF, the preferred format for new 
multimedia file types. If your application requires a new file format, you should define it 
using the RIFF tagged file structure described in this chapter. 

This chapter describes the following file formats: 

11111 Device Independent Bitmap (DIB) File Fom1at 

iii RIFF DIB File Fonnat (RDIB) 

11111 Musical Instmment Digital Interface (MIDI) File Format 

11 RIFF MIDI File Format (RMID) 

11111 Multimedia Movie File Fonnat (MMM) 

11111 Palette File Format (PAL) 

iii Rich Text Format (RTF) 

11111 \Vaveforrn Audio File Format (WA VE) 
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8~2 Multimedia File Formats 

About the RIFF Tagged File For at 

Chunks 

RIFF (Resource Interchange File Format) is the tagged file structure developed for 
multimedia resource files. The structure of a RIFF file is similar to the structure of an 
Electronic Arts IFF file. In fact, RIFF is not actually a file format itself (since it does not 
represent a specific kind of information), but its name contains the words "interchange file 
format" in recognition of its roots in IFF. Refer to the EA IFF definition document, EA 
!FF 85 Standard for Interchange Format Files, for a list of reasons to use a tagged file 
format. 

The Multimedia file I/0 services provide support for working with RIFF files. For 
information on the file I/0 services, see Chapter 9, "Multimedia File I/0 Services," in the 
Programmer's Workbook. Also, functions, messages, and data structures provided by the 
Multimedia file Ii0 services are described in this Reference. 

The basic building block of a RIFF file is called a chunk, which, defined using C syntax, 
looks like the following: 

typedef unsigned long DWORD; 
typedef unsigned char BYTE; 
typedef DWORD FOURCC; 

typedef struct { 
FOURCC ck ID; 
DWORD ckSize; 
BYTE ckData[ckSize]; 

} CK; 

// Four-character code 

// the size of field <ckData> 
// the actual data of the chunk 

Four-character codes (FOURCCs) are used extensively in RIFF files; they identify the 
sections of data contained in the file. A four-character code has the following 
characteristics: 

1111 A 32-bit quantity represented as a sequence of one to four ASCII alphanumeric 
characters 

• Padded on the right with blank characters (ASCII character value 32) 

11111 Contains no embedded blanks. 

For example, the four-character code "FOO" is stored as a sequence of four bytes 
('F' 'O' 'O' ' ') in ascending addresses. For quick comparisons, a four-character code 
may also be treated as a 32-hit number. 
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About the RIFF Tagged File Format 8M3 

The chunk fields are as follows: 

Part 

ckID 

ckSize 

ckData 

--- ----------------------
Description 

Chunk ID. This four-character code identifies the representation of 
the chunk data. A program reading a RIFF file can skip over any 
chunk whose chunk ID it doesn't recognize; it skips the number of 
bytes specified by the ckSize field plus the pad byte, if present 

Chunk size. '111is is a 32-bit unsigned value identifying the size of 
ckData. This size value includes does not include the size of the 
ckll) or ckSize fields or the pad byte at the end of the ckData field. 

Chunk data. This is binary data of fixed or variable size. The start of 
ckData is word-aligned with the start of the RJFF file. ff the size of 
the chunk is an odd number of bytes, a pad byte with value zero is 
written after ckData. Vt/ord aligning is done to improve access speed 
(for chunks resident in memory) and for compatibility with EA IFE 
The ckSize value does not include the pad byte. 

----------------------------------------- ----------------------------------------· 

Two types of chunks, the "LIST" and "RIFF" chunks, may contain nested chunks, or 
subchunks. These special chunk types are discussed later in this document. All other chunk 
types store a single element of binary data in ckData. 

Chunks are represented using the foBowing notation (in this exarnple, the ckSize field and 
pad byte are implicit): 

<ckID> ( <ckData> ) 

For example, a chunk with chunk ID "FOO" might be represented as follows: 

FOO C <foe-Data> ) 

It's common to refer to chunks by their chunk ID; the chunk shown above would be called 
a "FOO" chunk. 
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8~4 Multimedia File formats 

RIFF Forms 
A RIFF form is a chunk with a "RIFF" chunk ID. The term also refers to a file format that 
follows the RIFF framework. The following lists currently registered RIFF forms. Each is 
described later in this document. 

Form Type 
--------· 
PAL 

RDIB 

RMID 

RMMP 

WAVE 

---- -------. 
Description 

--- ·--------------------
Palette File Format 

RIFF Device Independent Bitmap Format 

RIFF MIDI Format 

RIFF Multimedia Movie File Fom1at 

Waveform Audio Fomiat 

Using the notation for representing a chunk, a RIFF fom1 looks like the following: 

RIFF ( <formType> <ck> ... ) 

The first four bytes of a RIFF form make up a chunk ID with values 'R' 'I' 'F' 'F'. The 
chunk size (ckSize) field is required, but for simplicity it is omitted from the notation. 

Note RIFF has a counterpart, R!FX, that you can use to define RIFF file formats that use the Motorola 
integer byte-ordering format rat,her than the Intel format A RIFX form is the same as a RIFF form, 
except that the first four bytes contain the character sequence 'R' T 'F' 'X' rather tilan RIFF. Integer 
byte ordering is represented in Motorola format. 

The first DWORD of chunk data in the "RIFF" chunk (shown above as <form Type>) is 
a four-character code value identifying the data representation, or form type, of the file. 
Following the fom1-type code is a series of subchunks. Which subchunks are present 
depends on the fom1 type. The definition of a particular RIFF form typically includes the 
following: 

1111 A unique four-character code identifying the fom1 type 

11111 A list of mandatory chunks 

11111 A list of optional chunks 

11111 Possibly, a required order for the chunks 
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About the RIFF Tagged File Format 8~5 

Defining and Registering RIFF Forms 
The form-type code for a .RIFF fom1 must be unique. To guarantee this uniqueness, you 
must register any new forrn types before release. To register form types, and to get a 
curr-ent list of registered RIFF fom1s, request a Multimedia Developer Registration Kit 
from the foJJowing group: 

Microsoft Corporation 
Multimedia Systems Group 
Product Marketing 
One Microsoft Way 
Redmond, WA 98052-6399 

Like RIFF forms, RIFX fo1111s must also be registered. Registering a RIFF form does not 
automaticaliy register the RIFX counterpart. No RIFX fonn types are currently defined. 

When you document the RIFF fom1, you should use the notation described in "Notation 
for Representing RIFF Files,'' later in this chapter. 

Registered form and Chunk Types 
By convention, the form-type code for registered form types contains only digits and 
uppercase letters. Form-type codes that are all uppercase denote a registered, unique form 
type. Use lowercase letters for temporary or prototype chunk types. 

Certain chunk types are also globally unique and m.ust also be registered before use. These 
registered chunk types are not specific to a certain form type; they can be used in any 
form. If a registered chunk type can be used to store your data, you should use the 
registered chunk type rather than define your own chunk type containing the same type of 
information. 

For example, a chunk with chunk ID "INAM" always contains the name or title of a file. 
Also, within all RIFF files, filenames or titles are contained within chunks with ID 
"INAM" and have a standard data format. 

Unregistered {formwSpecific) Chunk Types 
Chunks types that are used only in a certain form type use a lowercase chunk ID. A 
lowercase chunk ID has specific meaning only within the context of a specific form type. 
After a fo1m designer is allocated a registered form type, the designer can choose 
lowercase chunk types to use within that fom1. See the Multimedia Developers 
Registration Kit for details. 

For example, a chunk with ID "scln" inside one form type might contain the "number of 
scan lines." Inside some other form type, a chunk with ID "scln" might mean "secondary 
lambda number." 
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!Mi Multimedia File Formats 

Notation for Representing RIFF Files 
RIFF is a binary format, but it is easier to comprehend an ASCII representation of a RIFF 
file. This section defines a standard notation used to present samples of RIFF files. If you 
define a RIFF fonn, we urge you to use this notation in any file fom1at samples you 
provide in your documentation. 

Element Notation Conventions 
The following table lists notation conventions used to describe elements of RIFF files. 
Further conventions are presented in the following sections. 

Notation Description 
·----------------------------------------------------------------------------------------------------------------------------------------------------------------------

<element label> 

<element label: TYPE> 

[ <element label>] 

<element label> ... 

RIFF file element with the label "element label" 

RIFF file element with data type "TYPE" 

Optional RIFF file element 

One or more copies of the specified element 

Zero or more copies of the specified element [ <element label>] ... 
-----------------------------------

Basic Notation for Representing RIFF Files 
The follo.wing table summarizes the elements of the RIFF notation required for 
representing sample RIFF files: 

Notation Description 

<ckID> (<ck.Data>) 

The chunk with ID <cklih and data <ckData>. The <ckID> field is 
a four-character code that may be enclosed by single quotes for 
emphasis. 

For example, the following notation describes a "RIFF" chunk with a 
form type of "QRST." The data portion of this chunk contains a 
"FOO" subchunk. 

RIFF('QRST' F00(17 23)) 

The following example describes an "ICOP" chunk containing the 
string "Copyright Encyclopedia International.": 

'ICOP' ("Copyright Encyclopedia Internationa1."Z) 
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Notation for Representing RIFF Files a~ 7 

--------·----
Notation Description 

<number>[ <modifier>] 

'<chars>' 

A number consisting of an optional sign ( + or ---) followed by one or 
more digits and modified by the optional <modifier>. Valid 
<modifier> values follow: 

<modifier> 
------------
none 

H 

C 

CH 

L 

LH 

Meaning 

16-bit number in decimal format 

16-bit number in hexadecimal fonnat 

8-bit number in decimal format 

8-bit number in hexadecimal format 

32--bit nurnber in decimal format 

32-bit number in hexadecimal format 

Several examples follow: 

0 
65535. 
-1 
0L 
4a3c89HL 
-JC 
21HC 

------------

Note that -1 and 65535 represent the same value. The application 
reading this file nmst know whether to interpret the number as signed 
or unsigned. 

A four-character code (32-bit quantity) consisting of a sequence of 
zero to four ASCII characters (<chars>) in the given order. If 
<Chars> is less than four characters long, it is implicitly padded on 
the right with blanks. 1\vo single quotes is equivalent m four blanks. 
Examples follow. 

'RIFF' 
'xyz' 

<chars> can include escape sequences, which are combinations of 
characters introduced by a backslash (\) used to represent other 
characters. Escape sequences are listed in the following section. 
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I.Ml Multimedia file Formats 

Notation Description 

11 <string>" [<modifier>] 

The sequence of ASCII characters contained in <string> and 
modified by the optional modifier <modifier>. The quoted text can 
include any of the escape sequences listed in the following section. 
Valid <modifier> values follow: 

<modifier> 

none 

z 

Ivteaning 

No NULL te1rninator or size prefix. 

String is NULL-terminated 

B 

w 
BZ 

String has an 8-bit (byte) size prefix 

String has a 16-bit (word) size prefix 

String ha-.; a byte-size prefix and is 
NULL-terminated 

wz String has a word-size prefix and is 
NULL-tenninated 

NULL-terminated means that the string is followed by a character 
with ASCII value 0. A size prefix is an unsigned integer, stored as a 
byte or a word in Intel format preceding the string characters, that 
specifies the length of the string. In the case of strings with BZ or 
WZ modifiers, the size prefix specifies the size of the string without 
the tem1inating NULL 

The various + 
string fom1ats 
are described 
in "Storing 
Strings in 
RIFF 
Chunks," later 
in this chapter. 

Examples follow: 

"No prefix, no NULL terminator" 
"No prefix, NULL termi nator"Z 
"Byte prefix, NULL terminator"BZ 

·-----------
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Notation for Representing RIFF Files 8-9 

Escape Sequences for FouromCharacter Codes and String Chunks 
The following escape sequences can be used in four-character codes and string chunks: 

Escape Sequence 

\n 

\t 

\b 

\r 

\f 

\\ 

\' 

\" 

\ddd 

-----------------
ASCH Value {DedmaO 

10 

9 

8 

13 

12 

92 

39 

34 

Octal ddd 

Description __ , ___________ _ 
Newline character 

Horizontal tab character 

Backspace character 

Can'iage return character 

Form feed character 

Backslash 

Single quote 

Double quote 

Arbitrary character 

Extended Notation for Representing RIFF Form Definitions 
'When documenting RIFF forms that you create, use the notation listed in the preceding 
section along with the extended notation listed in the following table to unambiguously 
define the structure of the new form. 

Notation 

<name> 

Description 

A label that refers to some element of the file, where name is the 
name of the label. Examples follow: 

<NAME--ck> 
<GOBL-form> 
<bitmap-bits> 
<foo> 

Conventionally, a label that refers to a chunk is named <ck!D--ck>, 
where ck!D is the chunk ID. Similarly, a label that refers to a RIFF 
form is named <fonnType-form>, where formType is tbe name of the 
form's type. 
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--------------------·------···········--·----······------

Notation Description 
·-·············--··········-···-··-··-·-······-------···-----

<name> ""'""? elements 

<name:type> 

(elements] 

TI1e actual data represented by <name> is defined as elements. This 
states that <name> is an abbreviation for elements. An example 
follows. 

<GOBL-form> ~ RIFF C'GOBL'<form-data>) 

This example defines label <GOBL-form> as representing a RIFF 
form with chunk ID "GOBL" and data equal to <form-data>, where 
<form-data> is a label that would be defined in another rule. Note 
that a label may represent any data, not just a RIFF chunk or fonn. 

Note A number of atomic labels are defined in "Atomic Labels," later in this 
chapter. These labels refer to primitive data types. 

This is the same as <name>, but it also defines <name> to be 
equivalent to <type>. This notation obviates the following rule: 

<name> ---~ <type> 

This allows you to give a symbolic name to an element of a file 
format and to specify the element data type. An example follows: 

<xyz-coordinate> -~ <x:INT> <y:INT> <z:INT> 

111is defines <xyz-coordinate> to consist of three parts concatenated 
together: <x>, <y>, and <z>. The definition also specifies that <x>, 
<y>, and <z> are integers. This notation is equivalent to the 
following: V 

,<xyz-coorct·inate> ~ <x> <y> <z> 
<x> -,) <INT> 
<y> ... .:, <INT> 
<z> ~ <INT> 

An optional sequence of labels and literal data. Surrounded by square 
brackets, it may be considered an element itself. An example follows: 

<FOO-form>~ RIFFC'FOO'[<header-ck>J<data-ck>) 

]11is example defines form "FOO" with an optional <header> chm1k 
followed by a mandatory <data> chunk. 
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-------------------------------- -------------------------------

Notation 

ell l el2 I ... I elN 

element ... 

[element] ... 

{elements} 

Description 

Exactly one of the listed elements must be present. An example 
follows: 

<hdr-ck> -+ hdrC<hdr-x> I <hdr-y> I <hdr-z>) 

This example defines the "hdr" chunk's data as containing one of 
<hdr-x>, <hdr-y>, or <hdr-z>. 

One or more occurrences of element may be present. Note that an 
ellipsis has this meaning only if it follows an element; in other cases 
(such as, A I B i ... I Z), the ellipsis has its ordinary English meaning. 
If there is any possibility of confusion, an ellipsis should only be used 
to indicate one or more occurrences. An example follows: 

<data-ck> -+ dataC<count: INT> <Hem: INT> ... ) 

This exarnple defines the data of the "data" chunk to contain an 
integer <count>, followed by one or more occurrences of the integer 
<item>. 

Zero or more occurrences of element may be present. An example 
follows. 

<data-ck>~ data(<count:INT> [<itern:INT>J ... ) 

This example defines the data of the "data" chunk to contain an 
integer <count> followed by zero or more occurrences of an integer 
<item>. 

The group of elements within the braces should be considered a 
single element. An example follows: 

<bl org> ~ <this> i <that> I <other> ... 

This example defines <blorg> to be either <this> or <that> or one or 
more occurrences of <other>. The next example defines <blorg> to 
be either <this> or one or more occurrences of <that> or <other>, 
intermixed in any way. 

<blorg> ~ <th·is> I {<that> I <other>} ... 
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---------····---····-·-------·--········--··----------

Notation Description 
--------·--·············----------····-··-····----------

struct { .. , } name 

II comment 

A structure defined using C syntax. This can be used instead of a 
sequence of labels if a C header (include) file is available that defines 
the structure. The label used to refer to the structure should be the 
same as the structure's typedef name. An example follows: 

<3D_POINT> ---~ struct 
INT x; 
INT y; 
INT z; 

} 3D_POINT 

[ 
II x-coordinate 
ii y··coordi nate 
// z-coordinate 

Wherever possible, the types used in the structure should be the types 
listed in the following section, "Atomic Labels," because these types 
are more portable than C types such as int. The structure fields are 
assumed to be present in the file in the order given, with no padding 
or forced alignment. 

Unless the RIFF chunk ID is "RIFX" integer byte ordering is 
assumed to be in Intel fom1at. 

An explanatory comment to a rule. An example follows: 

<i'leekend> ... .:; 'Sat' I 'Sun' / / 4-·cha r code for day 
--·-··-····----------
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Atomic Labels 
The following are atomic labels, or labels that refer to primitive data types. \Vhere 
available, the equivalent Microsoft C data type is also listed. 

Label ~1eani:ng MSC Type 
----------------------------------------------------------------------------------------------------------------------------------------------,---

<CHAR> 

<BYTE> 

<INT> 

<WORD> 

<LONG> 

<DWORD> 

<FLOAT> 

<DOUBLE> 

<STR> 

<ZSTR> 

<BSTR> 

<\VSTR> 

<BZSTR> 

<WZSTR> 

8-bit signed integer 

8-bit unsigned quantity 

16-bit signed integer in Intel forrnat 

16-bit unsigned quantity in Intel format 

32'-bit signed integer in Intel fom1at 

32-bit unsigned quantity in Intel format 

32-bit IEEE floating point number 

64-bit IEEE floating point number 

String (a sequence of characters) 

NULL-terminated string 

String with byte (8-bit) size prefix 

String with word (16-bit) size prefix 

NULL-terminated string with byte size prefix 

NULL-terminated string with word size prefix 

signed char 

unsigned char 

signed int 

unsigned int 

signed long 

unsigned long 

float 

double 

--------------------------------------------------------------------------------------------------------------------------------------,---

NULL-terminated means that the string is followed by a character with A.SCH value 0. 

A size prefix is an unsigned integer, stored as a byte or a word in Intel format, that 
specifies the length of the stling. In the case of strings with BZ or \VZ modifiers, the size 
prefix specifies the size of the string without the terminating NULL. 

Note The WINDOWS.H header file defines the C types BYTE, WORD, LONG, and DWORD. These 
types correspond to labeis <BYTE>, <WORD>, <LONG>, and <DWORD>, respectively. 
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A Sample RIFF Form Definition and RIFF form 
The following example defines <GOBL-fom1>, the hypothetical RIFF form of type 
"GOBL" To fully document a new RIFF fonn definition, a developer would also provide 
detailed descriptions of each file element, including the semantics of each chunk and 
sample files documented using the standard notation. 

<GOBL-form> --> RIFF( 'GOBL' 
[<org-ck>J 
<obj-1 ·i st> 

<org-ck> ·--+ 

<obj-1 i st> --;, 

<sqr-ck> --;, 

<ci re-ck> --+ 

<poly-ck> --;, 

<3D ___ POINT> --+ 

org( <origin:3D_P0INT>) 

LIST(' obj' { <sqr·-ck> 
<ci rc·-ck> I 
<poly-ck> } ... 

sqr( <pt1:3D_P0INT> 
<pt2: 3D_P0INT> 
<pt3:3D_POINT> 

circ( <center:30_P0INT> 
<circumPt:3D_POINT> 

poly( <pt:3D_P0INT>_ 

struct 
{ 

INT x; 

INT Y; 
INT z; 

} 3D_POINT 

Sample Riff Form 

// RIFF form header 
// Origin chunk (default (0,0,0)) 
// Series of graphical objects 

// Origin of object list 

> I 
I I An object is: 
I I 

I I or a circle 
I I 
I ! or a polygon 

II one vertex 
II another vertex 
II a third vertex 

a 

// center of circle 

square 

// a point on the circumference 

// list of points in a polygon 

// defined in "gobl.h" 

I! x·-coordi nate 
II y-coordinate 
II z-coordinate 

The following sample RIFF form adheres to the form definition for form type GOBL. The 
file contains three subchunks: 

111 An "INFO" list 

11111 An "org" chunk 

1111 An "obj" chunk 

The "INFO" list and "org" chunk each have two subchunks. The "INFO" list is a 
registered global chunk that can be used within any RIFF file. The "INFO" list is described 
in the "The INFO List Chunk," later in this chapter. 
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Since the definition of the GOBL form does not refer td the INFO chunk, software that 
expects only "org" and "obj" chunks in a GOBL form would ignore the unknown "INFO" 
chunk. 

RIFF( 'GOBL' 
LISTC'INFO' // INFO list containing filename and copyright 

INAM("A House"Z) 
ICOP("(C) Copyright Joe Inc. 199l"Z) 

org (2, 0, 0) // Origin of object list 

LIST( 'obj' II Object list containing two polygons 
poly(0,0,0 2,0,0 2,2,0, 1,3,0, 0,2,0) 
po1y(0,0,5 2,0,5 2,2,5, l,3,5, 0,2,5) 

II End of form 

Storing Strings in RIFF Chunks 
This section lists methods for storing text strings in RIFF chunks. ·while these guidelines 
may not make sense for all applications, you should follow these conventions if you must 
make an arbitrary decision regarding string storage. 

NULL.,, Terminated String (ZSTR) format 
A NULL-terminated string (ZSTR) consists of a series of characters followed by a 
terminating NULL character. The ZSTR is better than a simple character sequence (STR) 
because many programs are easier to write if strings are NULL-terminated. ZSTR is 
preferred to a string with a size prefix (BSTR or WSTR) because the size of the string is 
already available as the <ckSize> value, minus one for the terminating NULL character. 

String Table format 
In a string table, all strings used in a structure are stored at the end of the structure in 
packed format. The structure includes fields that specify the offsets from the beginning of 
the string table to the individual strings. An example follows: 

typedef struct 
{ 

TNT 
\~ORD 
WORD 
INT 
CHAR 

} WIDGET; 

·i Wi dgetNumber; 
offszWidgetName; 
offszWidgetDesc; 
iQuant ity; 
rgchStrTab[ 1J; 

II the widget number 
II an offset to a string in <rgchStrTab> 
JI an offset to a string in <rgchStrTab> 
II how many widgets 
II string table (allocate as large as needed) 
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If multiple chunks within the file need to reference variable-length strings, you can store 
the strings in a single chunk that acts as a string table, The chunks that refer to the strings 
contain offsets relative to the beginning of the data part of the string table chunk. 

NUll= Terminated, Byte Size Prefix String (BZSTR) Series 
In a BZSTR series, a series of strings is stored in packed format Each string is a BZSTR, 
with a byte size prefix and a NULL tenninator. This format retains the ease-of-use 
characteristics of the ZSTR while providing the string size, allowing the application to 
quickly skip unneeded strings. 

MuUUine String format 
\Vhen storing multiline strings, separate lines with a carriage return/line feed pair (ASCH 
13/ASCH 10 pair). Although applications vary in their requirements for new line symbols 
(carriage return only, line feed only, or both), it is generally easier to strip out extra 
characters than to insert extra ones. Inserting characters might require reallocating memory 
blocks or pre-scanning the chunk before allocating memory for it. 

Choosing a Storage Method 
The following lists guidelines .for deciding which storage method is appropriate for your 
application. 

---------------- --------·-·-···········-·· 

Usage 
-----------········-··--------

Chunk data contains nothing except a string 

Chunk data contains a number of fields, some of 
which are variable-length strings 

Multiple chunks within the file need to reference 
variable-length strings 

Chunk data stores a sequence of strings, some of 
which the application rnay want to skip 

Chunk data contains multiline strings 

Recommended Format 
-·············-·-·· ----------
ZSTR (NULL-terminated string) 
format 

String-table format 

String-table fonnat 

BZSTR (NULL-terminated 
string with byte size prefix) 
series 

A multiline string format 
---------···-·-·······-- ---------
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LIST Chunk 
A LIST chunk is defined as follows: 

LIST( <list·-type> [<chunk>] ... 

A LIST chunk contains a list, or ordered sequence, of subchunks. The <list~type> is a 
four-character code that identifies the contents of the list. 

If an application recognizes the list type, it should know how to interpret the sequence of 
subchunks. However, since a LIST chunk rr1ay contain only subchunks (after the list type), 
an application that does not know about a specific list type can still walk through the 
sequence of subchunks. 

Like chunk IDs, list types must be registered, and an al1-l01vvercase list type has meaning 
relative to the fonn that contains it. 

The INFO List Chunk 
The "INFO" list is a registered global form type that can store information that helps 
identify the contents of the chunk. This inforrnation is useful but does not affect the way a 
program interprets the file; examples are copyright information and comments. An 
"INFO" list is a "LIST" chunk with list t.ype "INFO." The following shows a sample 
"INFO" list chunk: 

LIST('INFO' INAM("Two Trees"Z) 
ICMT("A picture for the opening screen"Z) ) 

An "INFO" list should contain only the following chunks. New chunks may be defined, 
but an application should ignore any chunk it doesn't understand. The chunks listed below 
may only appear in an "INFO" list. Each chunk contains a ZSTR, or null-terminated text 
string. 

Chunk ID 

IARL 

IART 

ICMS 

ICMT 

___ , _______ _ 
Description 

--- ---------
Archival Location. Indicates where the subject of the file is archived. 

Artist. Lists the artist of the original subject of the file. For example, 
"Michaelangelo." 

Commissioned. Lists the name of the person or organization that 
commissioned the subject of the file. For example, "Pope Julian IL" 

Comments. Provides general. comments about the file or the subject 
of the file. If the comment is several sentences long, end each 
sentence with a period. Do not include newline characters. 
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----------------------------- ·------------------------------------
ChunklD Description 

·--------------------------------------
ICOP 

ICRD 

ICRP 

IDIM 

IDPI 

IENG 

IGNR 

IKEY 

ILGT 

IMED 

INAM 

IPLT 

IPRD 

ISBJ 

ISFT 

Copyright. Records the copyright.infonnation for the file. For 
example, "Copyright Encyclopedia International 1991." If there are 
multiple copyrights, separate them by a semicolon followed by a 
space. 

Creaiion daie. Specifies the date the subject of the file was qeated. 
List dates in year-month-day format, padding one-digit months and 
days with a zero on the left For example," 1553-05-03" for May 3, 
1553. 

Cropped. Describes whether an image has been cropped and, if so, 
how it was cropped. For example, "lower right corner." 

Dimensions. Specifies the size of the original. subject of the file. For 
example, "8.5 in h, 11 in w." 

Dots Per Inch. Stores dots per inch setting of the digitizer used to 
produce the file, such as "300." 

Engineer. Stores the name of the engineer who worked on the file. If 
there are multiple engineers, separate the names by a semicolon and a 
blank. For example, "Smith, John; Adams, Joe." 

Genre. Describes the original work, such as, "landscape," "portrait," 
"still life," etc. 

KeyH.Jords. Provides a list of keywords that refer to the file or subject 
of the file. Separate multiple keywords with a semicolon and a blank. 
For example, "Seattle; aerial view; scene1y." 

Lightness. Describes the changes in lightness settings on the digitizer 
required to produce the file. Note that the format of this information 
depends on hardware used. 

1't!,f edium. Describes the original subject of the file, such as, "computer 
image," "drawing," "lithogrnph," and so forth. 

Name. Stores the title of the subject of the file, such as, "Seattle From 
Above." 

Palette Setting. Specifies the number of colors requested when 
digitizing an image, such as "256." 

Product. Specifies the name of the title the file was originally 
intended for, such as "Encyclopedia of Pacific Northwest 
Geography." 

Subject. Describes the contents of the file, such as "Aerial view of 
Seattle." 

Software. Identifies the name of the software package used to create 
the file, such as "Microsoft WaveEdit." 
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------------------------------- --------------------------

Chunk II) Description 
---------------------------- ---------------------------

ISHP Sharpness. Identifies the changes in sharpness for the digitizer 
required to produce the file (the format depends on the hardware 
used). 

ISRC Source. Identifies the name of the person or organization who 
supplied the original subject of the file. For example, "Trey 
Research." 

ISRF Source Farm. Identifies the original fonn of the material that was 
digitized, such as "slide," "paper," "map," and so forth. This is not 
necessarily the same as IMED. 

ITCH Technician. Identifies the technician who digitized the subject file. 
For example, "Smith, John." 

----------------------·------------------------------·------

Device Independent Bitmap (DIB) File Format 
The Device Independent Bitmap (DIB) format represents bitmap images in a 
device-independent manner. Bitmaps can be represented at 1, 4, and 8 bits per pixel, witb a 
palette containing colors represented in 24 bits. Bitmaps can also be represented at 24 bits 
per pixel without a palette and in a run-length encoded fonnat. This documentation 
describes three types of nm files: 

11111 Windows version 3.0 device-independent bitmap files 

11111 OS/2 Presentation Manager version 1.2 de;vice-independent bitmap files 

1111 RIFF device-independent bitmap files 

The Windows 3.0 and Presentation Manager 1.2 DIBs are similar, so they are discussed 
together. 

Overview of DIB Structure 
Windows 3.0 and Presentation Manager 1.2 DIB files contain the following sequence of 
data structures: 

Ill§ A file header 

• A bitmap information header 

• A color table 

11111 An array of bytes that de.fines the bitmap bits 

The following sections describe each of these structures. 
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Bitmap File Header 
The bitmap file header contains information about the type, size, and layout of a 
device-independent bitmap (DIB) file. In both the Windows 3.0 and Presentation Manager 
1.2 DIBs, it is defined as a BIT.MAPFILEHEADER data structure: 

typedef struct tagBITMAPFILEHEADER { 
WORD bflype; 
DWORD bfSize; 
WORD bfReservedl; 
WORD bfReserved2; 
DWORD bfOffBits; 

} BITMAPFILEHEADER; 

The following table describes the fields. 

Description Field 

bIType 

·-------------------------

bfSize 

bfRese:rvedl 

ht'Reserved.2 

bfOffflits 

Specifies the file type. It must consist of the character sequence 
BM (WORD value Ox4D42). 

Specifies the file size in bytes. 

Reserved. Must be set to zero. 

Reserved. Must be set to zero. 

Specifies the byte offset from the IHTMAPF.'ILEHEADER 
structure to the actual bitmap data in the file. 

-------------·-------·---------------------------------------- ·---------

Bitmap Information Header 
The BITMAPINFO and BITMAPCOREINF'O d<-1-ta structures define the dimensions and 
color infomrntion for Windows 3.0 and Presentation Manager 1.2 DIBs, respectively. They 
are defined as follows: 

\Vindows 3.0 DIB 

typedef struct tagBITMAPINFO { 
{ 

BITMAPINFOHEADER bmiHeader; 
RGBQUAD bmiColors[lJ; 

} 8ITMAPINFO; 

Presentation Manager 1.2 DIB 

typedef struct _BITMAPCOREINFO 

BITMAPCOREHEADER 
RGBTRI PLE 

J BITMAPCOREINFO; 

bmciHeader; 
bmciColors[l]; 

These structures are essentiaUy alike, and this section discusses them simultaneously. Each 
field name for the Windows BITMAPINFO structure is followed by the corresponding 
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Microsoft Media Platform: Player Framework 

Downioads Documentation rnscussions Issue l racker Source Code People License 

Microsoft Media Platform: Player Framework v2.5 (formerly Silverlight Media 
Framework) 
Want to learn more? Check out the .Sfv~:= ''H0'l/J .-.:· Deo.ffn0::tatF..ri for videos. on line examples. sample code and more! 

Overview 

What is the Microsoft Media Platform: Player Framework (MMPPF)? 
~,1ioosofi's open source media player framework - a component of the Microsoft Media Platform. This project was formerly known as the Si!veriight Media Framework. 
(SMF). enab!es developers to quickly deploy a robust, sca!abie, customizable media player for .Llt\_~).((J.Q_QjjJ_iLtte_~nlW.(:. delivery. The M~vlPPF builds on the core 
functionality of the ~~}JQ.Q!ll_21ri?:..:.lm.~JgJ,:=.UiEl1 (formerly known as the "Smooth Streaming Player Deveiopment Kit"} and adds a large number of additionai features. 
including an extensibility API U;at allows developers io create plugins for Hie framework. The MMPPF also now includes full support for Windows Pt1one l so developers can 
incorporate l11gh-end video playback experiences in their Windows Phone 7 applications. 

The MMPPF is buiit on a proven code base with dozens of leading Smooth Streaming deployments, including Wimbledon, Sunday Night Football on NBCSports, the UEFA 
Super Cup on Canai+, Roiand Garros and the Tour de France on France Televisions and many others and by providing developers with source code they can more easily 
build these experiences for their deployments. Key features in the tramework include DVR, rewind, alternate language tracks, in-stream data feeds and anaiytics tracking. 
r tie MMPPF is designed for future Hlird-party extensibility and component modularity. as well as support for oHler media delivery scenarios beyond Smooth Streaming 

New in version 2.x 
The SMFv2 release introduces a whole new, more modular architecture with an exiensive plug-in API for 3rd-party deveiopers and partners. it wiil also enable deveiopers to 
selective!y exclude libraries that aren't needed in their projects in order to avoid unnecessary fiie size increases. The v2 framework will include plug-ins for IKC:..e.QI_~~i 
(DFXP),URL trame linking, a metadata framework. support for the r,,11~00~:01'1 ~;i:v1;::r!!Gt1t ..-~ • .:rnlvt:c~ Fr:::i:·neviork . support for multiple audio tracks, improved bitrate 
monitormg, support for Silverlight 4 global stylmg. a JavaScript APi. a logging plug-in, and a host of ott1er new features. !t also takes advantage of the new !i.cilL~.Q~Q 
~2'~lt:JJAl~:.Ui1)~J:-L&.\ . .:::1~i~!.L~\.iJ~1J.:J.J in Silverligllt 4. More information in this .LtiLt:_{:Jj 

Features 

New in v2 

,, Re-architected to be more modular, flexible 
, .. Plugm API 

" Accessibility support via W3C rimed Text standard for ciosed captioning (DFXP format) 

" Support for multiple audio tracks 
, Support for multiple SSME: mstances (used for multicam like in Sunday Nigtlt Fooiball app) 

" URL frame linking 
>> Improved t;itrate nionitoring 

, Support for Silverlight 4 global styling 

" Support for the Managed E:xtensib1lity framework (ME:f) 

,, JavaScript API 

, .. Logging plugin 

>> Documentation (API docs available now, detailed User Guide coming soon) 

, Media plugins (IIS Smoou1 Streaming, Progressive Download, Wmdows Media Streaming, etc) 

" Design--time DLL for improved authoring experience in Blend and Visual Studio 

" MS: installer so all the right goo gets put in all !he right places 

, Smoou1 Streaming data graph overlay (used for demonstrating bitrate switching in live demos, useful for debugging) 

New in SMF 2.2 

, Added suppo,t for Windows Pt1one l, Hlis includes a new set of binaries and a new Solution mcluded in the source download 

" Updated SMF and SMF for Windows Phone to v1 .1 of the Smooth Streaming Media Element 

" Fixed an issue in SMFPlayer !hat was p,even!ing the data binding of SMFPlayer.Curren1Playlis!!tem from working correctly 

, Added Playiistltem.Duration 

,, Added a fix to TirnedTextmarkerProvider for an issue that was causing captions to only display for the first Playlist Item. 

» Fixed an issue with Timed l exiMarkerProvider ihat was preventing captions from displaying when SMF Player.lsSiartPositionOffsei = true 

,, In the previous release the Smooth Streaming and Progressive player exampies were missing their HTML and ReadMe files, these have been added back for this 
release. 

New in SMF 2.3 

~ Added suopo11 fm the latest version of the ! !S S•7\,.A)ih ~)lrt:::ff:"':i;:q_ (.~;1::n-:. f~)S:'\,,~E ;,+·i .~i) 

" Fixed several bugs 

" Added several API enhancements 

, Improved design templates for Windows Phone 7 

,, See the downloads page for a full, detailed listing of changes in v2.3 

Search al/Cc 

\Sea, 
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New in SMF 2.4 

» A new SMF plugin designed to capture healHl and diagnostic information for smooth streaming players. Captured information can ihen be sent to a variety of 
destinations including the new H~W!h :v:;Jrnt,:~fjflQ._lQQ: 

, New smooth streaming health monitoring tool to visualize the health of a smooth streaming player 

:-. ... Sample app demonstrating how to capture basic health information loca!ly within your player. 

,,. Sample app demonstrating how to capture health information and send it to a remote server. 

,, See the downloads page for a fuli. detaiied listing of changes in v2.4 

New in SMF 2.5 

, Siereoscopic 3D support 
,, Standards based advertising support 

» Fixed several bugs 
:, Uses SSME 1.5 Update 1 

,, See tile downloads page for a fuli. detailed listing of changes in v2.5 

Also includes all features from SMFv1.1 111e1:8 ••• 

Download 
Click on the ''Downloads'' tafJ at the top of this page to access downloads for the SfV!Fv2 

Planned for future releases: 

>> Support for advertising standards !ike \:P .. ;;jr , ~\::.:\{J_:_ and VPAID via !Ile plugin API 

, Metadaia framework 

NOTE: SMFv2 and the J:it~ ~~itQt-\th) .. it~~~ttmsml t:h§n~ ·n .Q require Silverhght 4 for deployment. Foi· deployment to earher versions of the runtime, 
take a look at S~h.,~-:r~~R~~t ~'h:d~,:;_ff,:;~,~~l>li'\.~rk 1. ~ in the "'Downloads"" section of this site. 

SMF v.2 Architecture 

© 2006-2011 Microsoft Version 2011.816."18100 
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Downloads Documentation Discussions Issue Tracker Source Code 

Silverlight Media Framework v1 .1 
(F?eieased Jan-2010) 

The SMFv1 .1 project took the purpose-built, high-end video player developed for the NBC Olympics site, 
cleaned up and refactored the code, and made it available to Silverlight developers via an open source Ms-PL 
license. Microsoft llas released a new version of the fra1T1ework that re-architects the purpose-bui!t player and 
turns it into a modular, flexible player framework with an extensive plugin APL For more infon,,ation see tl1e 
SMFv2 page. 

SMFv1 .1 can be downloaded from the "Downloads" page 

Features 

Player Elements 

» Play/ pause 

" Rewind 

" Fast forvVard 
,, Replay 

" Slow motion 

" Next ct1apter marker 
,, Previous chapter marker 

" Timeline Scrubber 
» Current position / total position 
:,..-.. Goto nve 
" Bitrate meter 
» Volume 

~- Full screen/ restore 

Advanced Features 

,, Brand your player - Use Blend to re-invent how users experience your content! 

" Emphasize defining moments by embedding Markers in your Timeline. 

,, Communicate and respond to bandwidth utiiization by using the Bitrate element. 

~- Integrate external data sources using the Data framework. 
" Deiiver differentiated Live and On-Demand experiences. 

SMFv1 _ 1 Architecture Diagram 

People License 

MMP Player Framework 2.5 
(formerly called SMF) 
Sun Apr 10 2011 

Stable 0 
1 rating 

15074 downloads 
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How-To Videos 
Live Srnoott1 Streaming Tutorial - Playback (added 3i1/"IO) 

Embedding Tlie Video Piayer 

Styling And Templating The Video Player 

Extending The Vi,Jeo Player 

Out Of Stream Data Access 

Using Appiication Settings 

Creating Custom Tirneline Markers 

Building A Custon1 B:trate Meter 

Using SMF Logging 

Live Mode vs. VOD 

Hosting VOD using IIS Media Services 

Additional lniormation 

Comments 

No comments yet. 

@ 20015-2011 Microsoft Code of Conduct /\dven:sE~ \:Vith_ Us Version 2011.8.16. 18100 
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[_Sl,_1:1ick Links lfHome]li_Worldwide l 

[_ Windows XP _Horne ____________________ i f Security-At_ Home]{_ Microsoft_At-Home] [Microsoft-At_Work_J 

Windows XP Media Center I 

Edition ,,,:I 

Product I11formatir;r) asked Questions 
How to Buy i This page provides answers to frequentiy asked questions about Mic.,,osoft 
Upgrading ! Windows XP Media Center Edition 2005. 

e Setting It Up 

Using Media Center ! I If you do not find an answer to your question in this FAQ, try the fo!lowing 

• Getting Started 

" Beyond the Basics 
Partners ii resources: 

'! Resources 

i Using Windows XP ------------
~~~!~-s--~--~:. 
/ Support 

! Expert Zone 

! Worldwide Sites 

! Microsoft Update 

!_ Windows Marketplace ___________________ , 

! Windows Family I 

e To learn more about Windows XP Media Center Edition, download this 
PDF datilsheet 

Ill For more detailed infonmation about VVindows XP Media Center Edition 
2005, read about Its features. 

• For expert advice, iree downloads, and other useful informatlor. about 
Windows XP Media Center Edition 2005, check out ti'ie Expert Zone. 

Sign up for the Exploring Windows 
newsletter and get the la.test t;ps, tricks, 
and news for Windows XP and Media · 
Center. 

• To submit a question or chat with other technical enthusiasts, visit Windows XP Media Center newsgroups, 

On this page 
General information 
Installation 
Playback 

General information 

What is Windows XP Media Center Edition 2005? 
V\lindows XP Media Center Edition 2005, available preinstalled on Media Center PCs, allows you to pause and rewind 
live TV or radio, digitally record an entire ·rv series or program category, watch DVDs and videos, organize and play 
your music collection, and showcase digital photos. 
Windows XP Media Center Edition 2005 makes it easier to access digi'.al entertainment wherever you are. Here are 
some of the top features: 

1111 Multi-tuner support (record two shows at the same time and watch another previously recorded show) 

• Support for digital and.high-definition local TV 

e Built-in CD and DVD burning 

• \11!:ndows Movie Maker 2. 1 with DVD burning 

<111 Internet radio 

• Enhanced setup wizard for easier installation 

Is Windows XP Media Center Edition 2005 available in any other 
languages? 
Localized versions are now available for Australia, Austria, China, France, Ge1many, Italy, Japan, Korea, Nether1ands, 
Switzerland, and the United Kingdom 

Where can I purchase a Media Center PC with Windows XP Media 
Center Edition 2005? 
You can purchase Media Center PCs from a variety of retailers or directly irom the manufacturers. See the Windows 
XP Media Center Edition 2005 How to buy page for complete detalls. 

Can I use the Media Center PC for my computing needs? 
Ail Media Center PCs can run the same Microsoft programs as other VVindows XP-based i',Omputers. You can use 
your Media Center PC to surf the Internet or to send and receive e-mail. 
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Can my local PC shop build a Media Center PC? 
Starting this year, your local PC shop and other smaller manufacturers can offer \Mndows XP Media Center Edition 
2005 preinstaHed on new PCs. 

!nstaHation 

What equipment will I need to install Media Center? 

0 Media Center PC. 

"' Monitor or TV. 

® Keyboard. 

® Mouse. 

"' Remote contro! and mmote control reqeiver. 

"' Internet connection. 

® TV signal connection from an antenna, cable, or satell;te. 

® Cables to connect the various components. For a complete list, consult the documentation that came wi!h your 
Media Center PC 

Note: DVD Burning, TV features and remote control support may vary by manufacturer and/or requir,, additional 
purchases. 

What are the basic steps for setting up Media Center? 

1. Decide where the components go. The new experiences in V\lindows XP Media Center Edition 2005 are des;gned 
around using the remote from the other side of the room; Media Center works well witt1 the TV as the primary monitor. 

2. Connect the peripherals. The simplest way to connect the periphera!s is to set up a wire!ess network and add a 
wireless network card to your PC. 

3. Hook up audio and video, and connect the devices. Media Center works with speakers from your PC, TV, or 
audio/video (AlV) system. 

4. If you connect the PC to more than one display, configure the video ca.rd to show video on both screens at the 
same time. 

To display the same video on both your TV and your PC monitor: 

® Click Start, and then click Control PaneL 

® Click Appearance and Themes, and then click Display. 

0 On the Settings tab, click Advanced. 

0 On the View tab, click Clone. 

I want to set up my Media Center in my family room. What should I 
use to make the job easier? 

® USE! extension cab!e for extending USB keyboard, mouse, and remote sensor 

,. SVG extension cable for connecting monitor and PC 

® RGS coaxial cable for connecting cable or satellite feed to PC 

@ Wireless keyboard and mouse, or keyboard and mouse extension cables 

® Remote control and remote control receiver. 
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® Optical mouse (If you don't want to use a mouse pad) 

" Composite video cable or SVGA cable for connecting PC to TV 

For more information, review the information on TV connection cables and on com1ecting your TV to your 1\11!':dia 
C,mterPC. 

Do l need to purchase a TV tuner when l buy a Media Center PC? 
Many Media Center PCs come equipped with a single ·rv tuner that captures your TV signal from a cable, satellite, or 
antenna source. Media Center PCs car. also be equipped to handle multiple tuners. For example. if your Media Center 
PC comes with more than one TV tuner, you can record two shows while you watch a third recorded show. 

If your Media Center PC is not equipped with a TV tuner, it is possible to upgrado. 

Will Windows XP Media Center PCs support surround sound and work 
with my existing AN system? 
Many Media Center PCs support multi-channel output for sper,i.k.ern and r,0nnected AN devices (using digital 
interr,0nnect outputs such as SPDiF or Toslink). Media Center PCs also deliver Dolby Digital. DTS, or PCM surround 
decoding. 

What kind of displays can I connect to a Windows XP Media Center PC? 
The V\lir.dows XP Media Center PC car. ,,0nnect to a variety of displays: 

®' Media Center PC and desktop monitor. With computing and entertainment functionality in one place. this setup 
is ideal for locations where space is at a premium. 

® Media Center PC, desktop monitor. and TV. Use the desktop display for computing and the 1V for entertainment. 

@ Media Center PC and high-resolution display. A high-resolution disp!ay, such as a plasma or projection IV, 
provides sufficient resolution for desktop tasks, like reading e-mail or surfing the Internet, and offers a home theater 
style experience for ·rv, home movies, and DVDs. IM1en your Media Center PC is connected to a widescreen 
display, 16:9 support lets you toggle between normal, zoom, and stretch video modes. 

What is a Media Center Extender? 
Windows Madia Canter Extender devices are used to connect Media Center PCs with TVs and monitors in the home, 
extending Media Center experiences to any room in the house. You can also connect an Xbox 360 with Media Center 
Extender technology to your PC running Microsoft Windows XP Media Center Edition 2005 through your wired or 
wireless home net.'11ork, and access all of your TV. music, photos, movies, and Online Spotlight content through the 
Xbox 360 

Can I connect a new PC running Windows XP Media Center Edition 
2005 to a work network or domain? 
While you can access network resources on a work network or a domain, you cannot join a Windows XP Media Center 
Edition 2005 PC to the domain. PCs running Windows XP Media Center Edition 2005 are designed specifically for 
home use. \/Vindows XP Prote_ssiooaJ fe_atures, specitic_aJ!y Dorn_ain Join a11d Cached Cred_19r,ti_als (CredentiaJs 
Manager for logons) are not included. As a result, you will be prompted for your logon user name and password to 
access network resources after you reboot or log back on to the PC. In addition, fiie shares or network resources that 
are set to require a domain-joined PC for access will not be avai!able. Remote Desktop and Encrypting File System 
support are still included. 

Playback 

Can l use my computer and watch TV at the same time? 
Yes. You can watch TV while using your computer at the same time. 

What does the Media Center remote do? 
From the comfort of your easy chair or across your living room, you can use the remote to browse Media Center, 
including the TV program guide listings, recorded TV, music, photos, and videos. You can also make your selections 
by artist, show or aibum title, or geme. When you're not using the remote, you can also access Media Center by using 
a mouse and keyboard. 

What are the capabilities of the Media Center TV and Personal Video 
Recorder (PVR) features? 
You can have Media Center record ·1v based on selections you make. You c.:an select si1ows to record based on 
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keywords, categories, actors, or directors. 

What are the new TV features? 
With multiple TV tuners, you can record up to the same number of shows as you have tuners, while watching a 
recorded ·1v show. It's your decision whet'ier to record a single show or an entire series. Here are some more new 
features: 

• Use Movie Finder to browse top-rated movies, new releases, and movies playing rigi1t now or showing in the next 
hour. 

® Ge\ rid of recording conflicts to ensure that Media Center records the shows that you want 

® Use t'le My TV page to display recent recordings and upcoming recordings. 

"' Press the MORE INFO button on your remote to record the show. launch Messenger, or get help. 

For complete information, check out the Windows Media Center foi:ltmes page. 

How do I find out what's on TV? 
Using Media Center's Program Guide, you can view and scroll through a listing of current TV shows that is periodically 
downloaded from your Microsoft ·1v listings service provider. The Guide displays channel and netvVork informat;on, 
aiong wit~ the title and scheduled broadcast time of each show. When you select a show title, a short description of 
the show displays at the bottom of the screen. 

Can l record multiple programs at once, or watch one show while 
recording another'? Can I watch a recorded show while Media Center is 
recording another show? 
Some Media Center PCs are equipped to handle multiple tuners. For example, if your Media Center PC comes with 
two TV tuners, you can record two shows while watching a \hird recorded show. Check with the manufacturer to find 
out how many TV tuners are included in your Media Center PC. 

What happens if I try to record multiple shows at once and l don't have 
enough tuners to support it? 
Media Center uses advanced conflict resolution features to help you prioritize recordings or find alternate airings of 
programs when preset recordings conflict. Here's how the system works. 

A recording conflict notification appears: 

® If you have one TV tuner enabled, and you schedule a recording for the same time as another recording. 

• If you have more than one TV tuner enabled. and you schedule more recordings than you have tuners available 
a.tone time. 

Follow t.'le on··Screen instructions to resolve the conflict when prompted. If you do not resolve the conflict, Media 
Center resolves the conflict automatically and selects a show to record. Sometimes Media Center can locate an 
alternate date and time for one of the shows and adjusts the recording schedule to record both shows. 

Otherwise. Media Center select<; which show to record based on the following criteria: 

@ A one-time recording (not part of a series) 

® Series priority ranking (Series, Keyword, and Manual recordings can all be ranked in Series Priorities) 

@ The show that was scheduled first 

If Media Center encounters a recording conflict between two episodes from different series recording requests, Media 
Center uses the Series Priorities list to decide which show to record. You can rank the series you most want recorded 
at the top of the Series Pliorities list to help ensure that it is successfully recorded in the case of conflicts. ~\/hen you 
schedule a new series. it is added to the bottom of the list and has the lowest priority. 

Does Windows XP Media Center Edition 2005 support HDTV? What do I 
need? 
Windows XP Media Center Edit;on 2005 is the first PC operating system to suppo;t playback, pause, and recording of 
free, over·the··air high··definition television (HD1Y) right out of the box. Just connect the Media Center PC that has 
HDTV support to an antenna that can receive a high-definition TV signal, and get up to six times the image quality of 
standard TV Media Center PCs with HDTV suppo1t are available tt;rough various manufacturers and retailers. 

Can I receive HDTV over cable or satellite? 
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Not at the curreni iime. You can use standard connectors such as S-Video to conneci your cable box or satellite 
receiver to your Media Center PC, and then watch and record high-definition TV programs. However, the HDTV 
programs will be in standard TV format. In order to watch and record a true 1-ID"lV signal us;ng Media Center, you must 
have access to local channels broadcast over the air and receive these freely available signals with an HDTV antenna. 
For more information on HDTV antennas and over-the-air reception, please visit the CEA Antennaws:b.org Web site. 

What me format does Media Center record in? 
Media Center uses a new me format called DVR-MS. DVR-MS creates an MPEG-2 me that includes metadata about 
the recorded program to be stored. 

How many hours of TV can l store on my Media Center PC? 
Media Center offers four ievels of recording qua!ity----Fair, Good, Better, and Best. The quality level affects the 
amount of disk space needed: the higher the quality level, the larger the recorded TV file, and the more disk space 
needed. 

The approximate amount of disk space that each recording level wili consume is: 

@ Fair: 1 GB/hour 

@ Good: 2 GB/hour 

® Better: 2.5 GB/hour 

e Best: 3 GB/hour 

What is content protection, and how does Media Center use it? 
Content owners and/or broadcasters can set copy protection flags to indicate that a program is subject to content 
protection. When Media Center detects that this flag is set, it wiil proiect the content by limiting ihe ability to copy and 
distribute the program. 

Can I watch copy-protected recorded TV files on another PC? 
Protected flies can be watched only on the Media Center PC that originally recorded t'ie content. 

Can I watch unprotected recorded TV files on another PC? 
Yes, as long as that PC can play DVR-MS files, either through Media Center or an updated Microsoit OirectShow 
player such as Microsoit Windows Media Player 10. Watch whai you want when you want. 

Can I play back copy-protected recorded TV files on the same Media 
Center PC by using Windows Media Player 10 or other applications that 
work with DirectShow? 
Protected mes can be watched only through Media Center on the Media Center PC that originally recorded the 
content. 

Can I bum DVDs to watch using a dedicated DVD player? 
Yes. \/Vindows XP Media Center Edition 2005 includes built-in support for burning video and data DVDs from photos, 
music, video, and TV content on a wide range of media types and formats. DVDs can be burned in one of the following 
formats: 

,. Data DVD: Designed for storing files on disc, such as creaiing a backup of music or photos. 

<> Video DVD: Designed for converting recorded TV or home movies into video for playback 011 most home DVD 
players. 

@ DVD slide show: Designed for creating a slide show with pictures and music for playback on consumer DVD 
players and computers equipped with DVD players. 

in addiiion, you can continue to use your Media Center PC normally while you burn DVDs in the background. 

How can I enjoy Windows XP Media Center Edition 2005 content around 
the home or on portable devices? 
Access your digital media anywhere in the home with Windows Media Center Extender devices, using your Media 
Center PC as your ente1tainment hub. Or go mobile with Portable Media Center running Windows Mobile software and 
enjoy high-quality digital video, recorded ·1v, movies, music, and photos---anywhere, anytime. 
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Do Media Center Extender devices support wireless home networks? 
Media Center PCs and Media Center Extender devices can both be connected to wireless home netv,rorks, although 
certain configurations may not be supported. See the Media Center Extender page for additional information. 

What are the capabilities of the My Music feature in Media Center? 
Media Center allows you to save playlists, copy CDs to your hard drive, bum CDs, and specrfy the file format that best 
suits your needs. VVith your music collection in one place, you can use the remote to browse your music by album, 
artist, song, or genre. 

What are the capabilities of the Media Center Radio features? 
The Media Center Radio features let you tune in to FM broadcasts and control the way you listen. Just like with ·1v, if 
you're intemJpted while listening, you can pause (up to 30 minutes). rewind, and skip ahead in radio broadcasts. Or, 
press the REP!.A Y button on your remote to skip back 7 seconds, so you can catch the title of a tune. 

What are the capabilities of the My Pictures and My Videos features in 
Media Center? 
V\Jith My Pictures you navigate thumbnail Images or launch a s!ide show of your photos. My Videos gives you greater 
control when viewing home movies or videos. 

What is Online Spotlight, and what are the experiences available within 
this feature? 
Online Spotlight !els you cormect to the latest news. movies. and other content by using your remote. You car. rent 
and watch digital movies on demand, tir.d and download new music, watch movie previews, play games. and more. 
(Additional fees may apply.) 

What information is sent back to Microsoft about my viewing/listening 
habits? What information is shared with partners? 
Mioosofl is committed to protecting consumer p1ivacy. Microsoft does r.ot collect personal information about your use 
of Media Center features, such as your name, home address, phone number, e-·mail address, credit card number, 
Sociai Secuiity number, or driver's iicense number. Anonymous and aggregate usage information may be st;arer.J wi!h 
partners. For more information on Media Center terms of use and the complete privacy statement, visit the privacy 
sect?ort 

Are any extra fees required to activate Windows XP Media Center 
Edition 2005? 
Some partners that can be found in Online Spot!ight may charge for their se1vices. Microsoft does r.ot. 
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Microsoft Update 
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Features 

Microsoft Windows XP Media Center Edition 2005 lets 
you do everything other Windows XP PCs do----and a 
whole :ot more. Browse the Web, play your favorite PC 
garnes, e-mail and instant message your friends, and 
insta.11 and use programs designed for V\/indows XP. 
Meidia Cenler also delivars a powerful yet familiar way 
to enjoy ail of your digital entertainrnent-···photos, 
music. Tv·. rnoviesl home videos, radio, and a vvorld of 
appiications and smvices whether you'rE, sittinq in front 
of your Windows desktop or across the room with a 
remo,e control. Media Center is your alHn-one PC and 
home en1er1ainrnent center. 

Enjoy DVD movies on your fv1edia C0r1ter PC. You'il g, 
scan DVD playbHc:k with onllne chapter lookup on Mee 
equipped with DVD decoders manufactured by Media 
(standard hardware on new PC wntiguratlons). 

My TV offers a simple way to browse, watch, and reco 
multiple channels at the same time (both analog and o 
TV features work with an antenna, cable, or sateiiite T 
fast and easy s,,tup. My TV includes Live TV, Recorde 
Guide, Guide Search, and th1~ new Movie Finder2 ser, 
monthly service tee. 

My Music otters access to your personal and oniine nr 
it's easier than e,ver to play a music CD. copy il in1o yo 
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create a p!aylist, and edit album details. 

My Videos offers an alternate view of your My Videos : 
XP, or~ianizing files J.nd foiders by date or by name an 
thumbnail image /or each c!ip. My ViclEJos supports cor 
inciuding standard avi, .mpg, and .wmv files. 

My Pictums provid,~s a fun new way 10 instantly enjoy 
digital photos. Download pictures from your digital can 
pictures and graphics, create a near-instant slide sho\l\ 
burn photos to CD----all wi1h your remote control. 

Bum recorded TV to CDs and DVDs with built-in CD/D 
share pictures and home movies, and_ bum CD mixes. 

Online Spotlight is your portal into a wide and growing range of on-demand entertainment. Onlir 
online guide that ofiers quick and easy access to a ·wide range of music and radio ser\,~ces, mo, 
clE,rnand services, as we!! as information services which give you instant access to customiwd i 

entertainment programming online.1 

EnJoy hours of TV, music, video, and digital photos o 
transforrinq your favorite media to a Po;table Media 1 

Pocket PC, music player, or other storage devices, s 
disk drives, 
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The Media Center ren,ote control keeps all of the en1 
computer within easy reach, complementing the keyi 

The new Movie Finder'' makes it easy to find rnovies you love. Get the most value out of your c, 
package by easily discovering and rnwrding movies already available on your lineup, or learn h 
rnovies or old favorites with online movie services. 

Enjoy tn;E, digital and high-definition local TV programming and personal video recording. \Nind( 
Edition 2005 now supports full live TV and personal video recording support for A TSC Digital T\ 
Definition TV (720p/1080i) local netv11ork TV programming delivered via UHF antenna. ,1.4 

My Radio ofters instant access to your Internet or FM radio seivices and keeps tliem all in one , 
FM radio listeners have simple access to radio presets just like a car stereo and can even paus 
minutes of live radio. 

More Programs offers simple or;ianization and access to applications and services desigrn,d fo1 
are installed and available on your Media Center PC. The More Programs menu option organiz, 
applications and services designed for Media Center in one place, 

Windows Media Center Extender technolom' built into every Xbox 360 lets you access a11E;r1air 
Media CE;r1tE,r PC----iive and reGorded Tv and movies, music, photos and Online Spotligt1t-on a 

Downioad Update Rollup 2 for Windows XF' M,,dia Center Edi1ion 2005 

1. To E;njoy all the benefits of Windows XP. ln1ernE;1 access is recommended; lor somE, iea!!;res, s 
Electronic Programrning Guide, Movie FindH, and OnliM Spotlight, it is requira(t 

2. This fHature available only in the U.S. and Canada. 

3. DTV/HDTV quality via over-the-air only. Digital Satemte and Cable HD programming can be vie 
TV quality via set-top box pass-thru. 
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4_ Supports up t'wo (2) analog, one (1) DTV/HDTV tuner for local channei:o vja ovGr-tn(Nlir si9nai. 
other supported regions can support up to two (2) tuners per compu\ar_ 
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Chinese Patent Application No. 2008801275964 
Fouiih Office Action 

YourRef: 
Our Ref.: AC:JYW:YAN:Kl288-45P 

TEXT OF THE FOUUTH OFFICE ACTION 

The examination is conducted on the basis of the observations and amended application 
documents submitted by the applicant on April 16, 2014. Atler perusing the aforesaid 
documents, the examiner continued the examination on the present application and set forth 
the following opinions: 

1. Claim 1 claims a method of encoding a media file for playing back. TI1e cited document 

CN1169229A (published on December 31, 1997, hereinafter referred to as Dl) discloses an 
encoding method for digital image signal, and in particular makes public the following 
technical features ( see line 5 on page 4 to line 6 on page 8 and line 8 on page 12 to line 6 on 
page 15 of the description in D1): the television transport strnam is demultiplexed to obtain the 
PBS stream corresponding to the television video information; the PES stream is decoded to 
extract from the packets, the video stream payload; for each TP speed, low-resolution, 
intra-coded frames are constructed from a received irarisport stream; since an intra coded I 
frame is to be constructed only intra-slices are extracted; intra-slices contain only intra-coded 

macrob1ocks; the reconstructed TP I frame is of lower spatial resolution than the original 
stream; the low resolution TP I frame utilizes a subset of the macroblocks from the original 
frame with the remaining non-selected macrobl.ocks being discarded; the television transport 
stream is buffered by butfor 15, which generates signal 10, a transport stream for nonnal play 
speed processing; normal play transport streai.ri1 10 is coupled to multiplexor; the TP I frame 
packets, 5x signal 121, 18x signal Bl and 35x signal 141, are coupled to multiplexor which 

inserts the I-frame packets for each TP speed into the normal play transport stream. As can 
be seen, the technical solution claimed hv claim 1 differs from the contents disclosed in D 1 in 

',i'· .. 

that: a trick-play track to enable the visual-search of the video track, and the key frame 
corresponds to a frnJ.,le in the encoded content that is not a key frame. Based on the above 
distinguishing technica1 feature, the technical problem to he actually solved by claim 1 is the 
search of the video frame. 

TI1e cited document US5887l 1 OA (published on March 23, 1999, hereinafter referred to as D2) 
discloses a method for producing fast playback video data, and in particular makes public the 
following technical features ( see hne 5 on column l to line 18 on coli.mm 2 and line 10 to line 
56 on column 8 of the description and Figs.2-10 of D2): playback video data includes a 

nonna1 p1ayback mode and a fast playback (visual search) mode; n01mal playback coded 
video data and fast playback coded video data are stored in advance in the video server, and 
the foregoing encoded data to he used for producing the video data at a nonna1 speed; the fast 
playback coded video data are encoded by using the intra-frame coding that enables random 

access at any desired frmne (equivalent to the visual-seardi of the video track); the decoded 
video data are encoded at the second encoder by using the I-frame, the key frames such as Il' 
and I3' are produced by using the frames such as f5' and f9', to obtain the fast playback coded 
video data. It can be seen that the aforementioned distinguishing technical feature has been 

disclosed in D2, arid it plays the same role in D2 as it does in claim 1, i.e. to search the video 
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frame. As can be seen, it would be obvious for those skilled in the art to reach the technical 

solution of claim 1 by comparing DJ with D2. Therefore, the technical solution claimed by 

claim 1 neither possesses prominent substantive features nor represents any notable progress, 

and thus lacks inventiveness as prescribed in Article 22, para~Taph 3 of the Chinese Patent 

Lavv. 

2. TI1e additional technical feature of claim 2 has been disclosed in D1 (see line 32 on page 4 

to line 13 on page 6 of the description in D l ): the reconstructed TP I-frame is of lower spatial 

resolution than tht~ original stream; the low resolution TP I fran1e utilizes a subset of the 

macroblocks from the original frame with the remaining non-selected macroblocks being 

discarded." TI1erefore, given that claim 1 to which claim 2 refers lacks inventiveness, 

dependent claim 2 also involves no inventiveness as provided fi.)r in Article 22, paragraph 3 of 

the Chinese Patent Law. 

3. D1 discloses the follo1vv1ng content (see line 32 on page 4 to line 13 on page 6 of the 

description in Dl): the reconstructed TP I-frame is of lower spatial resolution than the original 

stream. And it is a common sense in the art to reduce the resolution of the media content 

by a particular factor, e.g. multiplying by a particular factor, to generate the video for playing 

back. Therefore, given that claim 2 to which claim 3 refers lacks inventiveness, the claim 3 

also involves no faventiveness as provided for in i\rticle 22, paragraph 3 of the Chinese Patent 

Law. 

4. D1 discloses the following contents (see lines 18 to 29 on page 12 of the description in Dl): 
"speed-dependent temporal subsampling is implemented on signal; at N times trick-play speed, 

the frame rate is reduced from 30 Hz to 30/2N Hz." And it is common sense in the art to 

reduce the rate of the frame by a particular factor, e.g. multiplying by a particular factor, to 

generate the video for playing back. Therefore, given that claim 2 to which claim 4 refers 

lacks inventiveness, claim 4 also involves no inventiveness as provided for in Article 22, 

paragraph 3 of the Chinese Patent Law. 

5. Tue additional technical feature of claim 5 has been disclosed in Dl (see 1ine 25 on page 7 

to line 6 on page 8 of the description in Dl): nonna1 play transport stream 10 is coupled to 

multiplexor; the TP I-frame packets, 5x signal 121, 18x signal 131 and 35x signal 141, are 

coupled to multiplexor which inserts the I-frame packets for each TP speed into the nom1al 

play transport stream. Therefore, given that claim 4 to which claim 5 refers lacks 

inventiveness, claim 5 also involves no inventiveness as provided for in Article 22, paragraph 

3 of the Chinese Patent Law. 

6. It is common sense in the art to realize conesponding play speed by embedding the play 

track into the nonnally played media file. Therefore, given that claim 4 to which claim 6 

refers lacks inventiveness, claim 6 also involves no inventiveness as provided fix 111 Article 22, 

paragraph 3 of the Chinese Patent Law. 

7. It is common sense in the art to contain only video data in the play track so as to improve 
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the speed of play. TI1erefore, given that claim 1 to which claim 7 refers lacks inventiveness, 
claim 7 also involves no inventiveness as provided for in Artkfo 22, paragraph 3 of the 

Chinese Patent Law. 

8. The additional technical feature of claim 8 has been disclosed in Dl (see lines 16 to 24 on 
page 7 of the description in Dl): at 18x speed third or fourth l-,frame is used, and at 35x speed 
seventh I-fratne is used. TI1erefore, gjven that claim l to which claim 8 refers lacks 

inventiveness, claim 8 also involves no inventiveness as provided for in Article 22, paragraph 
3 of the Chinese Patent Law. 

9. It is common sense in the art to re-encode the content to create a compressed video track 
processing the same resolution and frame, and the play track file is smaller than the original 

file so as to reduce the video file. Therefore, given that dain1 1 to 'Nhlch c1a1.'11 8 refers lacks 
inventiveness, claim 9 also 1nvolves no inventiveness as provided for in Article 22, paragraph 
3 of the Chinese Patent Law. 

10. Compressing the original media file content is a customaty technical means in encoding 
audio and video files. Tl1erefore, given that claim 1 to which claim 8 refers lacks 

inventiveness, claim l O also i.rivolves no inventiveness as provided for in i-\rtide 22, paragraph 
3 of the Chinese Patent Law. 

11. Claim 11 claims a method of decoding a media file for playing back. Dl discloses an 
reproduction method for digital image signal, and in particular makes public the followmg 
technical features (see line 5 on page 4 to line 6 on page 8 and line 8 on page 12 to line 6 on 
page 15 of the description in D1): the television transport stream is demultiplexed to obtain the 

PES stream coJTesponding to the television video information; the PES stream is decoded to 
extract from the packets, the video stream payload; for each TP speed, low-resolution, 
intrn-coded frames are constructed from a received transport stream; since an intra coded I 
frame is to be constructed only intra-slices are extracted; intra-slices contain only intra-coded 
macroblocks; the reconstructed TP l frame is of lower spatial resolution than the original 
stream; the low resolution TP I frame utilizes a subset of the macroblocks from the original 
frame with the remaining non-selected macrob1ocks being discarded; the television transport 

strearn is buffered by buffer 15, vihich generates signa1 10, a transport stream for normal play 
speed processing; norrnal play transport stream 10 is coupled to multiplexor; the TP l frame 
packets, 5x signal 121, 18x signal 131 and 35x signal 141, are coupled to multiplexor which 
inserts the l-fra..<11e packets for each TP speed into the norn1al play tra..risport stream." As can 

be seen, the technical solution claimed by claim 11 differs from the contents disclosed in D 1 in 
that: the trick-play track using a frarne in the cmnpressed content that is not a key frame to 
create key frame, the key frame corresponds to a frame in the compressed content that is not a 
key frame; playing back tb.e compressed content, and decoding frames of the trick-play track 

at a rate proportional to a visual-search speed at1d from a location detennined by the portion of 
the compressed content most recently played back. Based on the above distinguishing 
tec.bnical feature, the technical problem to be actually solved by claim 11 is the play of the 
video frame. 
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D2 discloses a method for producing fast playback video data, and in particular makes public 

the following technical features (see line 5 on column 1 to line 18 on column 2 and line 10 to 

line 56 on column 8 of the description and Figs.2-10 of D2): playback video data includes a 

normal playback mode and a fast playback (visual search) mode; normal playback coded 

video data and fast playback coded video data are stored in advance in the video server, and 

the foregoing encoded data to be used for producing the video data at a nonnal speed; the fast 

playback coded video data are encoded by using the intra-frame coding that enables random 

access at any desired fran.1e (equivalent to the visual-search of the video trnck); the decoded 

video data are encoded at the second encoder by using the I-frame, the key frames such as 11' 

and I3' are produced by using the frames such as f5' and f9', to obtain the fast playback coded 

video data. It is common sense in the art to play compressed content, decode and play video 

file from a selected location according to actual design requirement. Therefbre, it would be 

obvious for those skilled in the art to reach the technical solution of claim 11 by combining Dl 

with D2 and on basis of common sense. TI1erefore, the technical solution claimed by claim 11 

neither possesses prominent substantive features nor represents any notable progress, and thus 

lacks inventiveness as prescribed in Aiticle 2.2., paragraph 3 of the Chinese Patent Law. 

12. The additional technical feature of claim 12 has been disclosed in the cited document 

W002.358321-\2 (published on May 2, 2002, hereinafter referred to as D3) (see line 10 on page 

5 to line 35 on page 6 of the description in D3): in a trick-mode display, only specific frames 

are displayed to the viewer, and the frames specific for trick-mode display are typically 

I-frames. Therefore, given that claim 11 to which claim 12 refers lacks inventiveness, claim 

12 also involves no inventiveness as provided for in Article 22, paragraph 3 of the Chinese 

Patent Law. 

13. The additional technical feature of claim 13 has been disclosed in D3 (see lines 15-35 on 

page 6 of the description in D3): the I-frames contain differing amounts of data and therefore 
require different delivery intervals before being available for display; the amount of data it 

reads at the time of p1aying may encompass not only an I-frame but portions of neighboring 

P-frames or B-frames. Therefore, given that claim 11 to which claim 13 refers 1acks 

inventiveness, claim 13 also involves no inventiveness as provided for in A.:rticle 22, paragraph 

3 of the Chinese Patent Law. 

14. It is cornmon sense in the rut to only decode key-frames or ignore relevant amount of delta 

frames and key-frames so as to realize specific play speed. Therefore, given that claim 11 to 

which claims 14 and 15 refer lacks inventiveness, claims 14 and 15 also involve no 

inventiveness as provided for in Article 22, paragraph 3 of the Chinese Patent Law. 

15. The cited document US5717816A (published on February 10, 1998, hereinafter referred to 

as D4) discloses the following contents (see lines 52 to 65 on colum..cri 4 and lines 35-65 on 

column 5 of the description. in D4): perforr:oing variable length encoding on received I-frames 

to generate reduced resolution I-frames. It is common sense that a video file has partial 

images at a reduced frame rate so as to compress the video file. Th.,'fefore, given that claim 11 
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to which claim 16 refers lacks inventiveness, claim 16 also involves no inventiveness as 
provided for in Article 22, paragraph 3 oftl-ie Chinese Patent Law. 

16. Clain1 17 claims a system for playback of a media file. D1 discloses an encoding method 
for digital image signal, and in pa:tticu1ar makes public the following tech..11ica1 features (see 

line 5 on page 4 to Hne 6 on page 8 and line 8 on page 12 to l:ine 6 on page 15 of the 
description in Dl): the television transport strea,.'11 is demultiplexed to obtain the PES stream 
corresponding to the television video 1nfom1ation; the PES strearn is decoded to extract from 
the packets, the 'video stream payload; fi.)r each TP speed, low-resolution, intra-coded frames 

arc constructed from a received transport stream; since an intra coded I frame is to be 
constructed only intra--slices are extracted; intra--slices contain only intra-coded macroblocks; 
the reconstructed TP I frarne is of lower spatial resolution than the original strea...1·n; the low 

resolution TP I frame utilizes a subset of the macroblocks from the original frame with the 
remaining non-selected macroblocks being discarded; the television transp01t stream is 
buffered by buffer 15, which generates signal 10, a transport stream for normal p1ay speed 

processing; normal play transport stream 10 is coupled to multiplexor; the TP I frame packets, 
5x signal 121, l8x signal 131 and 3.5x signal 141, are coupled to multiplexor which inserts the 

1-frmnc packets for each TP speed into the normal play tra11sp01t stream; a carrier, modulated 
responsive to a video signal, is received by receiver; the modalated carrier may be sourced 
from a cable; receiver demodulates and processes the received carrier to produce transport 
strearn. 111c technical solution claimed by claim 17 differs from the contents disclosed in D 1 

in that the trick-play track having at least one frame in common with tbe original media file, 
and being smaller in file size than the original media file; the trick-play track is to perfr)nn the 

visual-search of video track; the key frame conesponds to a frame in the encoded content that 
is not a key frame; a client processor in net\vork connection with the media server and 
configured to send requests for the original media file to the media server. Based on foe above 
distinguishing technical feature, the technical problem to be actually solved by claim 17 is the 
search and play of the video frame. 

D2 discloses a method for producing fast playback video data, and in particular makes pub1ic 

the following tech..'1ica1 features (see line 5 on column 1 to line 18 on column 2 and line 10 to 
line 56 on column 8 of the description and Figs.2-10 of D2): playback video data includes a 
nom1al playback mode and a fast playback (visual search) mode; 11om1al playback coded 
video data and fast playback coded video data are stored in advance in the video server, and 

the foregoing encoded data to be used for producing tb.e video data at a n01mal speed; the fast 
playback coded video data are encoded by using the intra-frame coding that enables random 
access at any desired frame ( equivalent to the visual-search of tb.e video track); the decoded 
video data are encoded at the second encoder by using the I-frame, the key frames such as I 1 ' 
and I3' are produced by using the frames such as f5' andt9', to obtain the fast playback coded 

video data. It is common sense in the art that, according to actual design requirm1ent, the 
trick-play track has the fra,.'11e in common with the original media file, and is smaller in file 

size than the original media file so as to reduce the space of video file. It is also common sense 
in the art that a user side in network connection with a servL':r. Therefore, it would be obvious 
for those skilled in the art to reach the teclmical solution of claim 17 by combining Dl with D2 
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and on basis of cornn1on sense. TI1erefore, the technical solution claimed by claim 17 neither 

possesses prominent substantive features nor represents any notable progress, and thus lacks 

inventiveness as prescribed in Aiticle 22, paragraph 3 of the Chinese Patent Law. 

17. It is common sense in the art to decode the video file at a user side and to play the 

corresponding content in comply with user instrnctions. Therefore, given that clain1 17 to 

which claim 18 refers lacks inventiveness, claim 18 also involves no inventiveness as provided 

for in Article 22, paragraph 3 of the Chinese Patent Law. 

18. TI1e additional technical feature of claim 19 has been disclosed in D3 (see line 10 on page 

5 to line 35 on page 6 of the description in D3): in a i1ick-mode display, only selected frames 

are displayed to the viewer, and the frames selected for trick-mode display are typically 

I-frames. Therefore, given that clain1 18 to which clain1 19 refers lacks inventiveness, clain1 

19 also involves no inventiveness as provided for in A1iicle 22, paragraph 3 of the Chinese 

Patent Law. 

19. Claim 20 claims a media player. D 1 discloses an encoding method for digital image 

signal, and in particular makes public the following technical features (see line 5 on page 4 to 

line 6 on page 8 and line 8 on page 12 to line 6 on page 15 of the description in Dl): the 

television transport stream is demultiplexed to obtain fae PES stream corresponding to the 

television video infrmnation; the PES stream is decoded to extract from the packets, the video 

stream payload; for each TP speed, low-resolution, inira-coded frames are constructed from a 

received transport stream; since an intra coded I frame is to be constructed only intra-slices are 

extracted; intra-slices contain only intra-coded rnacroblocks; the reconstructed TP I frame is of 

lower spatial resolution tha...'1 the original stream; the low resolution TP I frarne utilizes a subset 

of the mac-roblocks from the original frame v;rith the n.,wainjng non-selected macroblocks 

being discarded; the television transport strea..'11 is buffered by buffer 15, vvhich generates 

signal 10, a transport stream for norrna1 play speed processing; normal play transport strea..111 

10 is coupled to multiplexor; the TP I frame packets, 5x signal 121, 18x signal 131 and 35x 

signal 141, are coupled to multiplexor which inserts the I-frame packets for each TP speed into 

the nonnal play transpmi stream; an user installation can realize the output of digital signal 

and control the video-on-demand service; a carrier, modulated responsive to a video signal, is 

received by receiver; the modulated carrier may be sourced from a cable; a receiver 

demodulates and processes the received carrier to produce transpmt stream. 111e technical 

solution claimed by claim 20 differs from the contents disclosed in Dl in that: a trick-play 

track includes at least one key frame created using a frame in the content that is not a key 

frame, the at least one key frame corresponds to a frame in the content that is not a key frame; 

the playback engine is to playback in response to a user instruction the portion of the content 

most recently played back by the playback enbri.ne. Based on the above dis6nguishing 

technical feature, the technical problem to be actually solved by claim 20 is the search and 

play of video frame. 

D2 discloses a method for producing fast playback video data, and in paiticular makes public 

the foUowing technical features (see line 5 on column 1 to line 18 on column 2 and line 10 to 

6 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2845 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Chinese Patent Application No. 2008801275964 
Fourth Office Action 

Y(mrReL 
Our Ref: AC:JYV/:YA1'\/:Kl288-45P 

line 56 on colwnn 8 of the description and Figs.2-10 of D2): playback vidt~o data includes a 
normal playback mode and a fast playback (visual search) mode; normal playback coded 
video data and fast playback coded video data are stored in advance in the video server, and 
the foregoing encoded data to be used for producing the video data at a nom1al speed; the fast 
playback coded video data are encoded by using the intra-frame coding that enables random 
access at any desired frame (equivalent to the visual-search of the video track); the decoded 
video data are encoded at the second encoder by 11Sing the I-frame, the key frames such as I1' 
and I3' are produced by using the frames such as f5' and f9 ', to obtain the fast playback-coded 
video data. It is common sense in the art that, according to actual design requirernent, 
playing the selected content in response to a user instruction as well as the installation to 
realize corresponding function. 111erefore, it 'Nould be obvious for those skilled in the a.rt to 
reach the technical solution of dain1 20 by combining D 1 vvith D2 and on basis of corrnnon 
sense. Therefore, the technical solution claimed by claim 20 neither possesses prominent 
substantive features nor represents any notable progress, and thus lacks inventiveness as 
prescribed in Article 22, paragraph 3 of the Chinese Patent Law. 

20. It is a customa..ry technical means in playing back a media fi1e to play the selected content 
in response to a user instruction. TI1erefore, given that claim 21 to which claim 22 refers lacks 
inventiveness, claim 22 also involves no inventiveness as provided for in 1.\rticle 22, paragraph 
3 of the Chinese Patent Law. 

21. Dl discloses the following content (see line 1 to line 5 on page 8 of the description in Dl): 
the TP I frame packets are coupled to multiplexor which inserts the I-frame packets for TP 
speed into the normal play trnnspmi stream. And it is a common sense in the art to locate the 
play frame by using timestarnps. therefore, given that claim 21 to which claim 22 refers 
lacks inventiveness, the claim 22 also involves no inventiveness as provided for in Article 22, 
paragraph 3 of the Chinese Patent Law. 

22. The additional technical feature of claim 23 has been disclosed in Dl (see line 32 on page 
4 to line 30 on page 6 of the description in D1): the reconstructed TP I-frame is oflmver 
spatial resolution than the original stream, 'l11erefore, given that claim 22 to which claim 23 
retl"fs lacks inventiveness, the clairn 23 also involves no inventiveness as provided for in 
Atiicle 22, paragraph 3 of the Chinese Patent Law. 

For the above reasons, the independent claims and dependent claims of the present application 
lack inventiveness. And no other substantive content that can be granted a patent right is 
mentioned in the description. Therefore, evt.'Il if the applicant recombines the claims or 
farther defines the cla11ns according to the contents mentioned in the description, the 
application does not have any prospects of being patented. If the applk:mt fails to present 
sufficient reasons to show that the application has novelty and an inventive step within the 
time limit prescribed in the office action, the application will be rejected. 
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A.pp!ication No. 
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BRAf\JESS ET .AL. 

Office Action Summary Examiner 
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2487 
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Status 

I\Jo 
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Period for Reply 
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Status 
1 )0 nesponsive to communication(s) filed on 02/13/2015. 
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2a)!E] This action is F!NAL. 2b)0 This action is non--finaL 

3'10 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

___ ; the restnction requirement and electon have been incorporated Into this action. 

4)0 Since this application is in condition for aJowance except for formal matters, prosecution as to the merits is 

closer.1 in accGrdance v,.:ith the practice um.1er Ex pa.rte Qua.yfe, 193:::, CD. 11, 453 0 CJ. 2:i 3. 

Dlsposmon of Claims" 
5)0 Claim(s) 21-40 is/are pending in the application. 

f;a) Of t.he above claim(s) ___ is/are withdrawn from consideration. 

G)D Clai111(s) ___ is/are allowed. 

7)[8l Clairn(s) 21-40 is/are rejected. 
8)0 Claim(s) ___ is/are objected to. 

9)0 Claim(s) ___ are subject to rest(ction and/or election requirement 

~ If any claims have been determined allowable, you may be eligible to benef!t frorn the Patent Prosecution Highway program at a 

partiG:pat!ng intellectual property offb, for the corresponding appl:c:ation. For more infonnation, please s;,e 

http:/1wv,;w.usotocc.ov1pater:tsllnit events/pph/index.isp or send an inqul1-y to f-'Pl·iteedbnck((.'ilusptcHiov. 

AppHcaUon Papers 

10)0 Tl,e specification is objected to by tl1e Examiner. 

i 1 )0 The drawin~1(s) filed on~~ is/are: a)D accepted or b)O objected to by tr1e Exai-niner. 
Applicant rnay not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Hepbcen,ent drnwin9 sheet(s) includin9 the correction is required It the drnwin9(s) is objected toe See 37 GF H 1.121 (d). 

Priority under 35 IJ,S,C. § 119 
12)0 Acknowledgment is 111ade of a clairn for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 
~'o "'I b'D r•om~xx "'D N"~11- o" t'nA· C.) M: ) ;) :(:: v) : "'--' 0 I : ,:;. 

~o . . Certified copies of tl1e priority documents llave been received . 
,, D c:... Certified copies of the p(nrity documents have been received in AppHcalion No. ___ . 

3.0 Copies of the certified copies of the p(ority documents have been received in this f'Jational Sta;ie 

applicaton tron-i the lntemationa! Bureau (PCT Pule 17.2(a)). 
" See the attached detailed Office action for a !!st of the certified copies ::ot rece,ved. 

AUachmeni{s) 

1) ~ Nolice ol References Cited (PT0-892) 

2) IE] lnformat:on Disclosu,.e Stalerr:errt(s) (PTO/S8/08a and/or PTO!SB108b) 
Paper No{s)/:v~ai! Date 02/13/2015 and 02'2f3/?015. 

Pl"Ul.-:32G:Rev. ''·13) Oftic,;, Action Summary 

3) 0 Interview Sur.im.3.:y (PT0-!:13) 

Paper f\lo(s)/Mail Dale. __ . 

,1) 0 Other: __ . 
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App!icalion/Control Number: i 3/223,210 

Art Unit: 2487 

i. Tl,e present appiication is being examined under tl,e pre-A!A fast to invent provisions. 

DETAILED ACTION 

Response to Amendment 

Pane 2 

2. Applicant's argument, filed 011 02/13i2015 has been entered and carefully considered. Claims 1-

20 are canceled and ciairns 21-40 are added. Cairns 24 -40 are pending. 

Response to Arguments 

3, AppHcanrs arguments \.Vlth respect to c!akns 21 and 34 have been considered but are moot !n 

view of tlie new wound(s) of rejection. 

Information Disclosure Statement 

4. rt-;is information disclosure statement (IDS) submitted on 02/i 3/2015 and 02i2G/204 5. Tlie 

submission is in compliance with tlie pmvisinns of ?d CFR i .97 and Tl CFR i .98. Accordin;/y, the 

information disclosure statement is being conside:ecl by tr1e examiner. 

Claim Rejections ~ 35 USC§ 103 

5. The fol!owing is a quotation of pre-AIA 35 U.S.C. 4 03(a) whicr1 forms the basis for a!I obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicaily disclosed or described 
as s;,,t forth in section 4 02 of this titli,,, if the differences b;,,tween the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole wouid have been 
obvious at the time the invention was n,ade to a person having ordinary skill in the art to which 
said subject rnatter pertains, Patentabi:ity shali not be negatived by the manner in whicr1 the 
invention was made. 
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App!icalion/Control Number: i 3/223,210 

Art Unit: 2487 

6. Claims 21-27 and 34<38 are :ejected under 35 U.S.C. i 03(a) as being unpatentabie over 

Eerenbe:1:1 et al. (US 20030231863 A 4 ), r1ereinatter Eerenberg, in view of SGrousr1ian et al. (US 

2:0090132599 A 4 ), r1ereinatter Soroushian, turtr1er in view ot De l.ar\ie et aL (US20080008455 Ai), 

hereinafter De l..ange. S0rousr1ian is cited by applicant in iDS filed on September 12, 2:04 3. 

Regarding claim 21, Eerenberg discloses a method of perfon-ning visual search of encGded 

media usin9 a trick piay st.ream using a playback device, where tt'1e media is encoded as a piurality of 

alternative streams used during normal playback and a tricl, play stream used during visual searct''! 

(Abstract, [0004]), t.he method comprisinrr receivinn at least one user instruction directin9 the playback 

device t.o perform a visuai searct1 nf the media ([0004]), wherein the received at iea.st one user inslructinn 

indicates a desired rat.e for the visuai search ([0008], enable a trick play rnpmductlon). 

Eerenber9 discioses all tt1e elements of cia.im 4 but Eerenberq does not appear lo expiicit!y 

disc!ose wherein: tl1e alternative streams and the trick p!ay stream are stored in separate Extensible 

Binary Markup Language (EBML.) container fi!es, each of ti1e EBML container files comprises a plura!ity of 

Ciuster elements. wi1ere eacl, Cluster e!ement contains a portion of encocled video, ti1e portion of 

encoded video in each of ti1e Ciuster elements for the alternative streams and ti1e tnck play stream 

commences witl1 an intra.frame, and the intra frame in eacr1 of the C!uste, e!ements fo, tl1e trick play 

stream has a time code corresponding to at least one Cluster element of the alternative streams, wherein 

the time codes indicate start times of the encoded video within the Custer elements; wherein the 

timecodes are manipu!ated in order to achieve a rate of piayback based on the desired rate for the visuai 

search. 

However, Soroushian from the same or similar endeavor teaches 'N!:erein: the alternative 

streams and the trick piay stream are stored in separate Extensib!e Binary Markup Langua,Je (EBML) 

container files ([0029], !ine 1-5, distributed in clusters in the me; [0042], Urse 12}, each of tr1e F..BMl. 

container files coi-nprises a plurality ot Cluster elei-nents, wf1ere each Cluster element contains a portiGn of 
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encoded video, the portion of encocled video in eaci1 of the Cluster elements for the aiternative streams 

and the trick piay stream commences with an intra~frarne, and the intra frame in eacl1 of the Cluster 

elements for the trick piay stream has a time code corresponding to at least one Ciuster element of the 

alternative streams, wherein tl,e time codes indicate start times of tl1e encoded video witl,in the Ciuster 

elements ([0041], !ine 8-13, index used to locate various portions of the media and also used for 

trick play functions; Fig 3, e!ement 31e, f!ags can have Timecode, [0032], video frames can be 

independently decoded using reduced index, reduced index has location of access and time 

stamp and it can be used to point to any other type of key-frame for other streams stored in the 

mummedia file); v,1r1erein the tii-necodes are rnanipuiated in order to acr1ieve a 1ate of piayt)ack based on 

the desired ,ate for the visual search {[0033], timestamps for desired speed}. 

It wGuld have t)een ot.wious to one ot ordinary ski ii in the art at the time Gf the invention to modify 

F..erent)erg to incorporate the teachings ot S0rousr1ian to decode enhanced content without si1,1nificantly 

increasing the file size of the multimedia file (SomusMan, Abstract, Hne 4-6). 

Eerenberg in view of Sorousi·lian discioses ail the elements nf cialm 1 but they do not appear to 

explicitly disclose requestn9 and bufferinq portions of viden from at least one of a plurality of alternative 

streams for ncmnai piayback usinn a playback device ; decocJ!n9 the buffered portions nf video usinr; a 

decnder on H-;e playback device; manipuiatng, using the playback device, the tirnecodes assi~l[ied to the 

buffered frames of the tricl, piay st.ream prior to providinq Um buffered frames of the trick play strearr1 to a 

decocler on the playback device, wherein ti1e tirnecodes are manipuiated in order to achieve a rate of 

playback based on tl1e desired rate for t!:e visual searci1; provicli11~1, using tl1e playback device, the 

buffered frames of tr1e trick piay stream to the decoder on tr1e playback clevice: and decoding t!:e buffered 

frarnes of the trick piay stream using t!:e decoder on the playback device; requesting and bufferi11~1 

portions of video from the trick play stream using the playback device. 

However, De Lange from the same or similar encleavor teaches requestng and buffering portions 

of video from at least one of a plurality of alternative streams for normal playback using a piayback device 

(Fig, 2, element 201 and 205); decoding tl,e buffered portions of video usin,0 a decoder on the playback 

device ([0011}, decoder 112 and buffer 113); manipulating, usi11~1 the playback device, the timecodes 
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assigned to the buffered frames of tl,e trick play st:earn prior to providing the buffered frames of tr1e trick 

play strearn to a decoder on the playback device ([0003], timestamp associated to facilitate jumping), 

providing, using the playback device, tl,e buffered frames of the trick play stream to the decoder on the 

playback device; and decoding the buffered frames of the trick play stream usinGJ the decoder on the 

playback device (Fig, 2, element 205}; requesting and buffering portions of video from the trick play 

strearn usinGJ the playback clevice ([0021], buffer is retrieved using metadata}. 

It v,1Guld have t)een ot.wious to one ot ordinary ski!! in the art at the time Gf the inventon to mGdify 

F..erent)erg in view of Soroushian to incorporate the teachings ot De l.an~1e to improve trickplay operations 

c1uring playback of the multmedia content (De Lange, [0001]). 

Regarding claim 22, Eerenbe19 in view ot S0rousr1ian further in vievv of De l..ange discloses 

comprising rneasu:inr:1 Hie current streaming conditions by measuring the time taken to receive requested 

portions of a stream from the Ume at which the portions were requested usinn Um playbacl, device 

(Eernnberg, [0199], sym::hrc.m!ze Ume base). 

Regarding claim 23, Eerenberg in vievv of Sornushian further in view of De l..anne wherein 

request.inn and buffering portions of video frnrn at. least nne of the alternative streams using a playback 

device further comprises requestinq and bufferinr; portions of video from at least one of the alternative 

streams based upon tr1e bitrates of tr1e aiternative streams and tl1e measured streaming conditions using 

t!:e playback device (Soroushian, [0030], !ine 4-11, cluster with Umestamp). 

Regarding claim 24, Eerenberg in view of Soroushian further in view of De Lanne wherein: tl1e 

at !east one user instructon additionaily specifies a direction of tr1e visual search; ancl requesting and 

buffering portions of video from the trick p!ay stream using the p!ayback device further comprises 

requestinGJ frames frorn tl1e trick play st:earn based upon the desired rate and direction of the visuai 

search specified by tl,e at least one user instruction {Eernnberg, Fig. 13; Soroushian, [0044], 

direction). 
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Regarding c!aim 25, Eerenber;i in view of Sorousllian further in view of De Lange wherein 

requesting portions of video from one of a plurality of alternative streams for normal playback further 

comprises requesting portions of files from remote servers via Hypertext Transfer Protocol (HTTP) byte 

range requests usin;i the playback device (Soroushian, [0041]}. 

Regarding claim 26, Eerenbe19 in view ot S0rousr1ian further in vievv of De l..ange vvherein 

requesting and t)uftering portions of videG from the trick piay stream using the playback device turtr1er 

comprises requesting and buttering Gnly individual frai-nes from the trick piay stream based upon the 

c1esired rate for tr1e visual search (Soroushian, [0044], speed and direction). 

Regarding claim 27, Eerenbe19 in view ot S0rousr1ian further in vievv of De l..ange vvherein 

request.inn and bufferinn only individual frames from t.he trick play stream based upnn the desired rate for 

t.he visual searci·1 furtt'1er comprises omitting downloadinn of certain frames from the tricl, piay st.ream 

according to a multiple of the desired rate fnr the visual search (Eernnberg, [0008], higher speed). 

Regarding claim 34, Eerenberg discloses a playbacl, device configured to perfnrm visual search 

of encoded media usinn a trick play stream, where H"!e media is encnded as a plurality of ait.emative 

streams usecl durin;1 normal playback and a trick play stream used during visual search (Abstract, 

[0004]), tr1e piayback clevice comprising: a processor configured to communicate with memory ([0221]), 

the processor configured by a playback c!ient application stored in memory ([0178]), wherein ti1e 

playback client appiication directs tr1e processor to: receive at least one user instruction clirecting the 

playback device to perform a visuai search of tr1e media, wr1erein the received at !east one user 

instructon indicates a desired mte for the visual searcr1 ([0008], enable a trick play reproduction). 

Eerenber;i disc!oses all tl,e elements of c!aim 34 but Eerenberg cloes not appear to explicitly 

disciose wherein: the alternative streams ancl the trick piay stream are stored in separate Extensible 

Binary Markup Language (EBML.) container flies, each of the EBML container files comprises a pluraiity of 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2861 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



App!icalion/Control Number: i 3/223,210 

Art Unit: 2487 

Page 7 

Guster elements, wi1ere eacl, Cluster eiement contains a portion of encocled video, ti1e portion of 

encoded video in each of the Ciuster elements for the aiternatve streams and tl1e trick play strearn 

commences witl1 an intra-frame, and the intra frame in each of the Ciuster eiements for tl1e trick play 

strearn has a time code correspondinGJ to at least one Cluster element of the alternative streams, wherein 

the time codes indicate start times of the encoded video within the Custer elements; manipulate the 

tirnecodes assigned to the buffered frarnes of the trick piay stream prior to providing the buffered frames 

of the trick play streai-n to a c1ecoder on tr1e playback device, v,1r1erein the tii-necodes are manipuiated in 

order to acr1ieve a 1ate of piayt)ack based on the desired rate for Hie visuai search; provide the buffered 

frai-nes ct the trick piay stream to the decm.1er on the piayback device; and c1ecode tr1e buttered frames of 

the trick play stream using the decoder Gn the piayback device, 

However, S0rousr1ian froi-n the sai-ne or sirnilar endeavor teaches wr1erein: tr1e alternative 

strearns and the trick piay stream are stored in separate Extensibie Binary Markup l..angua~1e (EBMl..) 

container files ([0029], Bne 1-5, c.Hstrlbuted In clusters in the file; [0042], Urse 12), eaci·1 of the EBMl.. 

container files comprises a plurality of Cluster elements, wt-;ere eaci·1 Cluster element contains a portion of 

encnded video, ti-ie pnrt.ion of encoded video in each of t.he Cluster elements for the aiternatve streams 

and the trick piay stream corrirnences with an intra-frarne, and the intra frame in each of t.he Cluster 

elements for the trick piay stream has a tme code correspondinr; to at least. one Ciuster element of ti-ie 

alt.emat.ive streams, wherein H-;e time codes indicate stan times of the encoded video within the Ciuster 

elements ([0041], Hne S-13, index used to locate various portions of the media and also used for 

trick play functions; Fig 3, element 31e, flags can have Timecode, [0032], video frames can be 

independently decoded using reduced index, reduced index has location of access and Ume 

stamp and it can be used to polnt to any other type of key-frame for other streams stored in the 

mu!timedia file); wherein ti1e tirnecodes are manipuiated in order to achieve a rate of piayback based on 

t!:e desired rate for the visual searcl1 ([0033], timestamps for desired speed). 

It would have been obvious to one of ordinary ski ii in tl1e art at tl1e time of the invention to modify 

Eerenberg to incorporate tl,e teachings of Soroushian to decode enhanced content without significantly 

increasing the file size of the rnultirneclia file {Smmrnhian, Abstract, !ine 4-6}. 
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Eerenberg in view of Soroushian discioses ail the elements of ciairn 34 but they do not appear to 

explicitly disclose request and buffer portions of video from at least one of a plurality of alternative 

streams for normai piayback; decode the buffered portions of video using a decoder on tl1e playback 

device; request and buffer portions of video from the trick piay stream; decoding the buffered portions of 

video using a decode, on the piayback device; manipulating, using the piayback device, the timecodes 

assigned to the buffered frames of tl,e trick play stream prior to providing the buffered frames of the trick 

play strearn tG a decGder on the playback device; providi1\1, using U1e playt)ack device, the t)uftered 

frai-nes ot the trick piay stream to the decm.1er on the playback device; and c1ecoding U1e buffered frames 

of the trick play streai-n using the decGder on the playback device; requestinr:1 and butferi1\J pmtons ot 

video from the trick play stream using the piayback device. 

However, De l..an1,1e from the same or similar endeavor teaches requesti1\J anc1 buffering portions 

of video frGm at least Gne of a plurality ot alternative streams for nmrnal playback usin~1 a piayback device 

(Fig, 2, element 201 and 205); decoding the buffered portions nf video using a decoder on Um playbacl, 

device ((0011], decoder 112 and buffer 113): manipulating, using tt'ie playbaci,. device, the tirnecndes 

assi~l[ied to the buffered frames of H-;e trick play strearr1 prinr to providinn Um buffered frames nf the trick 

play stream to a decoder on Um playback device {[0003], tlmestamp associated to racllltate jumping), 

providing, using the playback device, tt-;e buffered frames of t.he trick play stream t.o Um decoder on the 

playback device; and decodinn the buffered frames nf the trick play stream using Um decoder on the 

playback device (Fig. 2, element 205): requesting and buffering portons of vicleo from the trick play 

stream using the playback device ([0021], buffer ls retrieved using metadata). 

It would r1ave been obvious to one of ordinary ski ii in tl1e art at tl1e time of tr1e invention to modify 

Eerenbe,g in view of Sorous!:ian to incorporate t!:e teachings of De Lange to improve trickplay operations 

during playback of tr1e multimedia content (De Lange, [0001]). 

Regarding c!aim 35, Eerenberg in view of Soroushian further in view of De Lange discloses 

wherein the piayback client application further directs the processor to measure tl,e current streamin;i 
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conditions by rneasunng tl,e time taken to receive requested portions of a stream from the time at whicl1 

the portions were requested (Eerenberg, [0199], synchronize time base). 

Regarding c!aim 36, Eerenber;i in view of Sorousl1ian further in view of De Lange discloses 

wherein the playback client application furtl1er directs tl,e processor to request and buffer portions of 

video from at least one of the alternative streams based upon the bitrates of the a!ternative streams and 

the rneasurer.1 streaming com.mions (Smoushian, [0030], Hne 4-11, cluster with timestamp). 

Regau.Bng claim 37, Eerenbe19 in view ot S0rousr1ian further in vievv of De Lange discloses 

wr1erein: the at least one user instruction additional!y specifies a direction of Hie visua! search; and 

wr1erein the p!ayt)ack client application turtr1er directs U1e p1Gcessor to request frames frGrn U1e trick play 

strearn based upon the desired rate and direction of the visual searcr1 specifier.1 by the at least one user 

instructon {Eerenberg, Fig, 13; Somushlan, [0044], direction). 

Regarding claim 38, Eerenberg in vievv of Sornushian further in view of De Lange discloses 

wherein the piaybacl, client application further directs tt'1e processor to request portinns of files frorr1 

remote servers via Hypertext Transfer Pmtncoi (HTTP) byte range requests (Somush!an, [0041]). 

7. Claims 28-33 and 39-40 are rejectecl under 35 U.S.C. i 03(a) as being unpatentabie over 

Eerenbe,g in view of Sorous!:ian furti1er in view of De Lange further in in view of Pnyaclars!:i et aL (US 

20090469181 A,), i1ereinafter Priyadarshi. 

Regarding claim 28, Eerenberg in view of Soroushian further in view of De Lange discloses al! 

t!:e elements of claim 28 but they not appear to explicitly disclose wr1erein t!:e portions of encoded video 

in each of tl,e Cluster elements of tl,e alternative streams have tl1e same duration. 
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However, Priyadarshi from tl,e same or simiiar encleavor teacl,es wr1erein tl,e portions of 

Pane i o 

encoded video in each of the Custer elements of the alternative streams have the same duration {[0061], 

same properties, duration; Fig. 10}. 

It 'Noulcl have been obvious to one of ordinary skill in the art at the time of the invention to modify 

Eerenberg in view of Soroushian further in view of De Lan,Je to incorporate the teachings of Priyaclarsl,i 

to provide enhanced diGJital media playback {Priyaciarshi, Abstract, !ine 1-3). 

Regau.Bng claim 29, Eerenbe19 in view ot S0rousr1ian further in vievv of De Lange further in view 

of Priyadarsr1i discloses v,1r1erein each encoded frai-ne of U1e pmton of encGded video contained 'Nitllin 

the Cluster elernent is contained within a separate elernent (Soroushiars, [0034]). 

Regarding claim 30, Eerenbe19 in view ot S0rousr1ian further in vievv of De Lange further in view 

of Priyadarshl discloses wherein the first eiernent containinn a frame in the Cluster element cnntains tt'ie 

intra frame (Prlyadarshi, [0059]). 

Regarding claim 31, Eerenberg in vievv of Sornushian further in view of De Lanne further in view 

of Priyadarshl discloses wherein the EBML container file containing the trick play stream includes at least 

one modified Cues element. containing an index that references Clusters elements cont.aininn portons of 

encocled video within t!:e EBML container file and the elements containing frames within t!:e referenced 

C!usters elements (Smoushian, [0042]). 

Regarding claim 32, Eerenberg in view of Soroushian further in view of De Lange furtl1er in view 

of Priyadarshi discloses further comprising: retrievinGJ the modified Cues element using tl1e playback 

device; and identifying frames to retrieve from ti1e EBML container file basecl upon a visuai search rate 

using tl1e Cues element, 'Nl1erein reo.uestng and bufferin,J portions of video from the trick play stream 

using tl1e playback device further comprises requestinGJ ancl buffering eiements tl1at contain frames from 
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the EBML container file containing tl1e trick play stream using tl1e playback device (Smoushian, [0040], 

[0042]). 

Regarding c!aim 33, Eerenber;i in view of Sorousllian further in view of De Lange further in view 

of P:iyadarshi discloses further comprisin;i :etrievin;i a top levei index file usin;i the playback device tl1at 

identifies the alternative streams used during normal playback of the encoded video and identifies the 

trick play strearn used during visuai search Gf the encoded video {Soroushiars, [0040H0042]). 

Regarding claim 39, Eerenbe19 in view ot S0rousr1ian further in vievv of De l..ange further in view 

of P:iyadarsr1i discloses v,1r1erein the EBMI.. container file containinr:1 tr1e trick play strearn includes at ieast 

one 1,1odified Cues eiernent containing an index that references Clusters elements containing portiGns of 

encnded video vvithin the EBVIL container fie and H-;e elements cnntaininq frames within the referenced 

Ciusters elements (Smoushian, [0042]). 

Regarding claim 40, Eerenberg in vievv of Sornushian further in view of De Lanne further in view 

of Priyadarshl discloses wherein the playback ciient application furtt-;er directs Um processor to: retrieve 

the modified Cues element; identify frames to retneve from tt-;e EBML. container file based upon a visual 

search rate using the Cues element; and request and buffer elements that contain frames from the EBML 

container file containing the trick piay stream (Smoushian, [0040], [0042]). 

Conclusion 

8. THIS ACTION IS MADE FINAL Applicant is remincled of the extension of time policy as set forth 

in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE ~./10NTHS from 

tl,e mailin;i date of tl,is action. In the event a first repiy is filed 'Nithin TWO MONTHS of the mailing elate 
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of this finai action and the advisory action is not mailed untii after ti1e end of the THREE-MONTH 

Pane i 2 

shortened statutory period, tl1en the shortened statutory period wili expire on the elate tl1e advisory action 

is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calcuiated from the mailing elate of 

the advisory action. In no event, however, will tile statutory period for :epiy expire later than SIX 

MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner sl,ould 

be directed to MOHAMMAD J. RAHMN~ whose telephone nui-nbe, is (571 )270-7190. The examine, can 

11e,rrnaily be reached on Mom.1ay-Thursday 8:30arn-7:00prn. 

If attempts to reach the examiner by telephone are unsuccessful, tile examiner's supervisor, 

Dave Czekaj can t)e 1eache(.1 on 57i 272:-7327. The fax pr1one nurnber for Hie organization wr1ere U1is 

appiication o, proceeding is assi~111ed is 571-273-8300. 

Information ,e;,1arding tile status of an applicatiGn 1-r1ay be obtained trom the Patent ApplicatiGn 

information Retrieval (PAIR) systerr1. Status inforrriat.ion for publist-;ed appiications may be obtained from 

sit.her Pnvate ~'AIR or Public PAIR. Status information for unpublisi·1ed applications is available tt-;rour/1 

Private PAIR only. Fnr more information about the ~'AiR system, see http://pair-cfaect.uspt.n.9ov. Shnuld 

you have questions cm access to t.he Private PAIR system, contact tt-;e Eiectronic Business Center (EBC) 

at 8GG-217-9i 9/ (toil-free). If ynu wnuld like assistance from a USPTO Customer Service Representative 

or access to H-;e automated information systern, call 800-786-9199 (IN USA OR GM~ADA) or ::i?i-2/2-

/MOHAMMAD J RAHMAN/ 
Examiner, Art Unit 2487 

/Dave Czekaj/ 
Supervisory Patent Examine,, Art Unit 2487 
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Fx1~:~:s!'.'-..<:;:~: ~·/ :()ff:~~ t::~~.y t.;~~ w:t~:.ik~~:f,s· :.J~:,:.,"i,sr ·t:·~8- ;::-:/~:,.,..ist,--._;n,s \'-.Jf :~F GFf11 i :}6{~:). !~: r:o ~:~,::::n1 ~~o~~:-.::-~:':-:~:f'. rt)(~Y ~ :~:pff } . .;,,s ~!::?·~;y Hi,:::,:.,"i 
~f~:::•t S.!X {~)} ~ ... ~ON:·H;~· 5·-'ttt: tf·:.t~: t::·:t:·:ii•\:. "-txi.-:}·:..1~ ~/t::..:::. <:::.-:·~t:·~t:.s~•{::::.::!~i:..':-i:, 
:::: N() ~~~:k:,-:.j i()r :"~5f~t i::-, '.5f_:.;5{:~!~(:{j,.;::::·.,()'¥~=·. ~h{::• t~·:·::}-:-}:·~1:.f~"l ~f:$.~:_iK~:y p~=~:i<:}::j '.-'..')): :::r.1:)Y :~:Ki ~~i:: ~=·~~;j::·.~ B;){ ::~)) :r..~(":·NTH~":: h·:·:.:~:; ··~~-~5 d~~·:·~j :·;.~ ·~:7i~:,~. :·::r,:·:~i:·. ~:.J::~,.t;.::::~{(":n: 

::=·t.:~it.::·:;'} ·t~ r~:2::;,;y wi!~1j~: :m~:;. ~~f~~: ~-:.,: ·:::l:~:2::~,:..~!'..~~ ?8:::i,:::,:.~ f:',";r r~t~t~.: ~\:~·n: .b~: :.=:'"i:_~J::.:1<:::. ~~:.~:..•::.~::: ~h·::: .:.~p-pt{:.".:·ri:.~t·i t:.;., ~~~-:.-:.~iY:~ AG;,:\f.;.:tt~f~tt~· i)!:.i §: t:t~~ 

_. ---~ tt'~tt n)strtction n)qJJji"'r1rnr-:~nt <-~nli. Hl~~chon h$vH ~)'~:~on. fn.corpor<ttt~d into this f.:.r;Uon. 

4J:l~J ~since. this appHr.;.a.Hon is tr cc~ncHhon for ~iflo\vanG-e ~;}x.(;c:~pt for forrnaJ rnatt{:JfS.; pnJs-ec.tJtk>n as to thH rnedts is 

t·tosetj tn ac}GOrdanGe· \tilth the practice un{JBr ff\· {)ant} (.JtN=r)1lt\ 193S ().J), i 1 .. .:tsa CJJ3. ft1~3 ... 

S)t~] ()fcttrn(s·~ .. i ·.~2ft ls/o~re p~:}n(fin9 ~n t!~:e appUcaVotL 
5~:i) ()f 'tht~~ f~t~(/./tf· lJ;JkrH/.1} ____ ._f$.:\~1n~1 \~v~th(lr~:1\:vn ·{.n_)i1"1 ;:.xJnskiHta.H~)i:~ 

8):0 c:~tairn(s} ____ is/arf~ a!tov{j~~d~ 
.t)0 (~-l~~:Jrn{s) ... t:~~~(~ ls/r~H·e rf.~jecte·d .. 

8)0 Claim(t;; ---- it~/,FB Cib}i.olCtcd to, 

a):0 /\H 
-:: f' ...... 1 
~·-;.LJ Ct~:rtilled Di)t*if}S of u·1~~ prtt..rri.ty {1t1ClHrH:Jnt8 have· os:~E}n n.:~c$JhtcJd. 

(;,fsrU°Hf~ti f}(}ph$$ t)f tht~ prk)rft~/ dOGUrri-t~rit; 1'1('.rf~) 't)~~l)f: t1)Cei'-.1t~KJ in l\p•pl(CH .. Hon f\lo. ____ _ 

S.L~~j ()bplt~s of ti~~€J ct~r.jfed c:opitJS o'f .. th'l~ priority dbct:n~ents t~avi} b:e~~f} rec€Ji\:~e(i fq Hl\t) ~fati(Jnat fStag·~~ 
appnoaton fro:Tt the Jnte.rnatJonat 8.uter:UJ (Pc;·r· f1ute- 17.?(8.J\ 

::2.:~<~ t~1e :~lttazJ\$d d€taih~d f)fnat.< ~c.ti,~rf fc>l a Est of lfts c~~:t~fl~tj topi~~s net rt::C$)V$d~ 

Att,1(lh111f.ct,:l($) 

i j ~ Nc<ti·~~"' ~f F~$f~~·~tvtes Git~d ~ P T()~.89~) 

:2} L::J h-li>~rtnaf:90· CH~,-:Jo·~wr~ ·st~h:xf::~nt(s) (PT{)i'.$B.:'08~·f ~ndi}~.~r f-'}T(J'.S~~::C~$b} 
Pi~pet Nt}~$.}/~~~;~~~ Dx~l$' ... nn#•n~:· 

P0.~~:S2:r Nc:i(s)/~ .. ~«11 D,;~j0: ~""""""··. 

~\} c::1·C]h~t· .~nnnnn. 
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DETAILED ACTION 

proviSions, 

DHC(:mber 08, 20i4, 

* Glairns t ·-20 !1ave been exarninect 

3. 

proceedings .. 

:}. The nonstatutory double pztenting mjection is based on a fUdlcially cr{1atm:.i doctrine: 
grounded in public policy (a policy rE-lf!ected in the statute} so as to prevent the 
qpiuq,hfi0d nr imDn)i,er tjrne,Nl"-"8 P'.:<t'"'tl'3i0!1 of tr:,"' "rlt1ht to tTKclU,-{ti' (fffHltE<d k_y, B n·~tent '"·" \~ ........ ' .......... , :. F ~: 1 • ~· " ... ~ •• ~ .... .... x ...... ... ' · · ·. '-:-"' , ... ._,")· ·"' · ... ,.. :...,e.. ..... :.:-:;,I' · · ~ ") ·,.,. fl'<;,",,· .. ~·, .. ~: 

and to prevent p(issfbk~ harassnwnt by multiple i:1SSigrvst~Si See In re 0(Joo'rnen, -1 l F3d 
1 {)4t1~. ;;.s t)~)Pt)(~:d ~~:{)ft) {F~~(}. Cir ·i~)93L 1t1 re L.Of1i1/~ 759 F-~~~{j .8{~7\. (°;}~5· tJSP() ~)-4 .. 5 
(:F~ed .. CfL. i98t(r lri t'=& V1iri ()ttU./f"f:l: 6'86 F:_.·;2ti ~1:37·: 2.14· llSF~:(J :151 ((:;CPi\ lS82); lt~ re 
\l"p~icd~ 4·22 P ~2d 438~ 16-4· LIS-t~·o 6l9 {C(~tJI\ 19·70);tind.: h7 rG\ 7~tlorit~gtfJ{\. 4.:1 e p:v2Cl 52:f$~ 
l6:3 USPO 644 fCCPA H-:i69L 

~ ~ 

A tlmn!y fHed terminal disc,daimer in c,:ompiiam;:EJ vvith 37 CFF: l ,321 (G) m.ay b(:! mmd to 
nvNcorne r-m fiC:-tua! or pmvisionai re_iel;tlon basi~(f on a nonstatut(iry double patenting: 
ground provided Ute confHctinq app!k:ation or patent is shown to be comrnoniy O\>"-med 
vvnh this app1k:.:atkrn. See 37 GFR 1, 1 ~{O(b), 
Effective ,January i, 1994, a 111glstered attorney or agent nf record may siqn a tmTninal 
,;:Hsc::!aimer, A terrninal cfav:::.la.imer iJlgned by the assignee mtnt f:uHy c,omp!y vvlth 37 
CFR 3J3(b), 
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ttUtm,,'922, pat*'mt, 

.llUU$lllQiWlttJ$J~tltftml»~k'l~ll®!n·.QJal~ 

Page 3 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2872 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



-----------------------------------------------

instant Application 

i A r· .... l··''.\'}.d ........... ~rd .... .J;,:') . .• ~ ........ ""' ,..,.. ........ m·:-.--").r'{""·:r"l""l. .. .-""), 
> ., r,<..,:l:fl:-}(.,.,,•1'<- '-.Jt:, Vi',,,t:;,·, \;,U .. !~.<. l,;.">J. '\J, <:.t 

processor; memory containing a dient 
~t>"'\1tt't."l·,,-t•1- 'M~, .. ~1-,";,.,, th,,, ·--lk~.-'l'i ''"'P~]i,,·,!:iik\"i ~.J:.r~ ... L ........ ~h~'.i,,.~ ~ > )·';. ~ H, .. d ...... ,o) ~·> >\ ... · t ... >~:.} h (,.4. ~, ·~'-.,')..~{"~ .... ,J, 

<"'('n:fl•,1· ."':'.'>. ,, f<)<"., r'f'>"IC. ()-:-:;<:<<J .. r t<'l' i_·c,-·1·, ,,,.,.rt:_ t> f··')r\ 
, .. ),. •'),}~,§ ; • .:..: 't:...--...~ ... .. ).~~~ t-), (;,, ... .. 'l(,,,i;,}~" j;,.~J, •. ~ "''-·}~.._.J:..._4~--... "'!>~ -...::.C.· •• J .. l'"' 

i_c;,_,""'i ;.,.,-i.c.v f,1~ ,,---fo_n-i,l,1/,1:g_: ~ p,1, •i··~!'l'" nJ h.~, 'i0.,,.,d . ~ ,\.,h~H , b;....' ~-....h;:;,:.} ~tj:~) d }-..;;,.; <.:~ ~W,:, ,:;., ~'-') ~ l 

(-3.!tornatiw} strearns of ptntt~c-tc1:d content, 
1 wntJre each or the alttrna.tive strearris ti 
l !if'<',t.i:'>r':t'-",d ,•,n<-"<tt;,nf ·a•·,;:;-, ,,,.n,·,ntp!Pd'· li·C;<r>N_ , ·r- :i-M.._.~.;:w ·~;.;a.._.f .~...._,H:i;. ... ,,n.... ~ ,..,.. X.:,'\,. 1~~ ~ ·,...,,:,....- ,, .... H )~$ 

! C(V•)r'<'j(\f'l >'<rr"ifQ"'i"fJ<''\f)l(' !r'!ft;rr·~tJl'inn- (;;.,t,'i"1 j •" •. } ~. >} "~· '!,..~,> .... ~ ........ ~;~ x~ f ... ~ i,· ... > ;:, '~ >-..~ ), .. \..-." ); v·)... .. , .... :t'3.. > 

i the common crvpto9mphlc Information; 
I •·A$,uC,.<'·t -o· f.·,,·•i'o_·,"~ ,,:f r-or1:ic;,-...t fro·1" .cit·, 1e~--,t· ! ~. cw--...$ ....... -w~ · ~~.l.. · .•} h ... ~· ~,·:. ~ .. · , 1,l;.-...;.,l ~ · ~5 : ~ U. · ~ , ....... ~ 

l the pltJrahty of ~:1!ten1<)thttJ streams of 
:. i:ynv• .. ·.,~(' ____ ,:tA.,c·d. -'.''·1:"nt~:-,''l_f· -;,,r,,.....e,,::-~ th& t~p•,-sthr,t,::,,---{ ~ ~'"-~ ,...,... . ..· v\.....r,, v.~, ..... ,· '0.·:.,/'i-.,...y . ...,..( ...... ( ~~ ~··;..•· p~ .:,,._;: J!;.~:v ..... r.;," .. 

I ('Of'<:N:,t~t· i ,,~h·v1_· t:.h, ...... '"f"-f'<",,n··>•'-n_ ''>r\_,,.n.t'f')('l_f'•'°".f'\'1~1.,, .. 

!
. ·l ... ·:.· ... -..:,.,,,\ ~ ... ~<:-.)}·, \ti· . } Vi.:,..· \,.,;:~ Hoo P.....!'} > l .. u J ~ ...... ,~ (,.4 ... ci:·k 

.. \r1frxrripl·1·n""' pr1d r,1•:>,,·1<-~--;ir,k··· •h<:c> 0 ,,,'lpt-:>n:t ·" -.-: ... ~-. ~-: .<..:-{ .• , .. ·~?:~ ,:,q .. l...~ r ... ~~'--{JVc:i,.:,.,) .- ,~}:C.:::,. \.~{,.,~ .. -: ... } .. : .... :.,~ 
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1 

· Copendi119 Patent No. 8,969,922 

1 A '')!"<>,/t'>"h''k d4,.,,.,~.c,. C""'"'·'"'"·l-~lf,,,.., ··"'· ! .. .. t,-~•.f .->:Cg.,., t_.,,;,o>,,,,~, ,,JH.<pP>-.•1~- ct 
nl'()•'"<':),s('!v·'W· fll<':),rn("\S''/ <">'°'·"l~-~·1·n1t1.n '" ("•!1',::::..p} 
~" ~ ... V\...v<,., ,.;:>, ~ ~ ~·, \,.,,,,, .~ ,V~) \,,.•'1:..,..N, \~:,;s. , ~· , ~'~ <:.~. ~,,.;,,> , ".-.•·, ~-·~ 

application; \ivh(;ri~:!n thi) dkmt r1ppfcatlon 
r<{'<f'l'•gi ire><;;, t· h,,.,_ ~,·n"'~<;;•'r'r l'i"'' ,-~.i-~tt~,q :":1 t,o· .,.... ~ ... ,,~.,.\·L.P,.:,;,... ._x_.,·-.....: .•.•-t.~,,. !"i-• ,~~ .. ,x_.,.·.,_,;,:..._~~ .... ,< . . •".,,< .• ~ .. ,~._., • .,}.' ~ '-·'-.. , . . f''-" 

ievei index rne idenhfvino a oluramv of 
~" ho,• ~ " 

,_~•~q:;:sr~tc, rv·q·,·t.,.,\n•~•· Fl~\,:;: tv'··'-h (•('if"t'·.;-,.'inlr'<ri --._~{-.•J·."'·JJ C....J: .... ~; .. ..___.\.)> ~i.S:..3..~> >{ .. <S l~J-...-.t .... .i:...,('l.(..<.)} \..-.' ~' ~. ~, ... S, ~~ 

onr., f)f \" f1llff P!ih,· rif 9!{,'>rn~j·iy,::, st·n,,,2rn~- O· f \. •.V '-. , ..... r"'"· · •.•~~·~·,l',.J '>.._..: ,.~.~~._.°"'"'· .<...{., '-"' '- ,·. V.~.'1:~-. ·.'-.< ,, 

prote,cted vldet:i; wt-ierein each of the 
ait-~,rqt1i-h,,-p stft\an·v; r::iJ orcwi:'t"t,~·d vkj,:,o .............. >,~),.,'CJ''!' ... :,,.·,.-,; \) ....... ~ ?· ........ ~ ..#.,......... "''-.,j, 

<n-'i> O,"•lf->~ > ,,,..j,--:,.r, r'·,·a•~'1:<"-<"!· th•\t· CH'~ ,:::,,-s "'rl.J>"f°,-:)j 
::i ~l~o .... ..:,:.,.. .. ~~ ...... ~ ,!~.,. ... ~~~..> } ·~ ~ ~ ~-..:~·...:.> ~ ::~;>.;. .. K;::.~ ~~- :r:.d ~t.,~ 1 ~) .... ~l 

, <Ccfr·,.,.-~ '"' r-or-t•r(to•~ ;::. -~·.···. n . . ·!' f;''·'". ''1'"'. t.-·p.ve:. t .. ~, .... n, l:~f ~ ~" , H. h C} ·~\...>·~ ·~ ciH, W" f\w.J,::w· 

9Qm£?IL§i fl.&lJLP.Lvr:§J:l!'L9L~iif{Q(@CJtJc@rnQ 
k•':)\/<l; wh,~p:-,in ~:>;:-v·+, of H1:& t'::('H'lt;:'l::1PPt' fH,::::..:~ .'} ·\..." .>- W ~· , , '\.." V. , , V.·.,,,...~ VI ~ -..,..: · ;I;.~ ,· •..,• ~.,.; • ....- ~ .,,,...~, ) .V.} ~,} ~.,.,...-..., 

_containin9,tho .a!t(~fTlalivH strearns _of 
n•--~)·pde>tj vif1pp >"'nrl:l''ll"jr"r-'s ii) An t>fl,'''fV"'!t;:c,ci _......_.), .. t .... -. .... -1:l',.V'-: • ...., .......... ,..,.>.,.,v .... ~-'.~ ,:,.,.,.x ... ·\·( ...._.:,.;.•~ ,~·, .... '-... "J·~ 

co:gy of the cornmon set of frame kevs and 
ni\ a set of DR!'v1 !nl'orrnation that k:k1ntm-es 

'-"''-.... ~\~;,, ........................... _ ................ ~ .... > ............................................................................................................................................................................................................................. ~~,._ ............................................................... ~,._~,._ .... , ....................... . 

encrypted portions of the \lldeo frames and 
fr'.:'l'..,..,A k""'' •-::- f,.,, l. i''i:H-,,,, :..-, :~·_,,.,,~e,,',i:r'-''1 H-in 
~

1 
~~~~":""" 

1.Y~i.":':~ ~:~~ ... ~l~:~~~ ~.~.·~ ~~~:~·~-~~~·~~ 1:'. ~~ ~~ -~· 

qncr.yJ}ted_porl:io(!13 ofjhQ_vidco framm~, 
and wherein t!-v; set of DFWA lnforrnatlon in 
t~~~~:f~~ t~f tt1~~{filJt~~:ht~{·(~f .~~t~r}~t143Ji~r~. :s.tr£~[~rn.~· 
,···~J t) .... ,....{tc.l·"'t· , .. :).d .. ,t~·c..l, ...... ·1 .. ·-ic..l('-~ri'""~:t.""· i~-k,:'-:). $:': .. --~~ .... :). _V> k;• '>..,,,,:.,., ·.t~:,,. \ ,v,o.·l...l .~,~~lS,l ~,, . . _,.,b:>C."> . . > ,t;; v(:'l} ! >~, 

common set offrarne keys; obtain an 
fincrvoted CCFW of th() common set of 

•s .......................................... ~ .... *"--'...._ .... ...._ ____ ...._ ........ 'J;'.:,"~ .... ------....--... ........ "",,-....--...-...---...--...-....--...-...-................. ""' .............................. .... 

frame kevs from a glven container hle and 
rl.p.r-p,-nt·.thA. ·.""'.·.t.'V.T·'·<'i"'l. tc-. .. ,,,,,.,j r-. A.· t"<',.' n. -!' th,:;;···(' .. <'V'(!f'1,o.·-,.1 W .... ..:·"'-"• r~ · "'''"'"':' ~"'1'"'·J~·~W'\..: ~"w,e\~. ),...:, l}'w w\.Jj:>~··~~. ·}, 

set_gf.frq.me kc:_ys _uslnR a_content. t--m:.: 
obtain a set of DR~·i lnfonnatlon from the 
9.tvt:ncnntain~~r JHe; obtain po-rhons of 
"'"")h"""'tc,f~ ''j.M''-<'< i'r(1fY' t~,- ,-.i\'"''n ''"'·,+q""'"-'' 
·~,J,) '· ~t .. :., .. f .. ,..,:.,.~ </ '.i:,..~t .. :.•\,> ~~ ... ~i '~ ~t:-~· B:~ -t•-:;,},·~ t..<(,.,._,d ;~.(;~~-· ~(;;.,:;.~ 

·me containinq one .of the plurnlitY of 
~ ' ~ 

r-1!tt~iT!ative t1trnams of protHctnd vkit:.10; 
decrypt encryoted, video frames from th~ 
gbt0ined portions of video using the 
decrypted copy 9f l:he c:ornmon sE:t of 
frame kevs accordlna to the obtained set 
of. DR)A lnforrnatlon_; find p!(1yback u-,e I 

I . , . . , . . . . , . . , . . t ?~-~M~~,E~[l.m_r •g_,;-11 _YJ~~;·,~~, .·. , . , 
• "~ "f h,•:, •)''">'1d,··~,¥,L• ,-.!f'~'I"'" •yf -~lnl"rl ·S I '.;, 11--.(, ·p· J"'\<I-"<<'.''~' <~('''ir><:> '')!' o,j,-,,,-.~ " 1 j $.~.-.•. . ~ ~~t"' t"'~h~:.1.._t~ .. (":{~ ... ~-: '1-,.}(~·~~\.~t..::· t ...... t ~-: ...... ~}:-:;.:J~.-1~~ t ~· f ~.~;,. ~ .c~ ·;·. ~-:..i}'~J,.-:J .... c·~ \A··· .. ~l., .. c .. \ •, \<,:;..~:1::}:~ ~·.~· 

l_·..vhe,!'ein:_H1e_aJternative_strearns_of ......................... Lwherein:_the_a!ternative_streams_of_ ...................... .. 
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,\. ,,,,. t'-r.J<~,· rt·'=' 1-,i b. i ~ ''"0.' '"'·""' ,"pp1!ULrv, ,11.__,,0i 1. t(il r~{iJnl '"18f; ·, ,:..,/00,l,Uv:::.1 Page 5 
i\rt lJr1.tt: .;~&t:3~4· 

f. "r\t·-~ ..... ·t"'d. ~~-- t":'::)f"'t" "~""'<.'+::·es.,:-·.-.. :..h .. · ~-t·<'~' ·n. .. I ·~""t .... t .-.t~ 1· " ~ .... '4 ~ .. ~ "·-:~ ~- ~"'-:---..M~r~·. ~+ d··.t/~-.. ").·.-..t < I pi V ~;:,,, ~,- . "'"'n ~- i, at~ a,,\.,-1 ! ,m, lfr:-5 l ,~-a.ns I vi O,Eh,,t!:.iC Y!\..,SQ c,t~ Ul",l<\-.,.t,,,J ,;:4t !ns:.,rei ,. 
!
1 

of' protected video; each .of thE} alternative I rnaximum bitmtes using different .sets of 
, "'.:.:.~rc."', .. ~rr,:t:: Mf 1~1··,,j·::::',....: .. t·c,..('{ .... ~i·o·~C',.() r~,..; .. l'.i: id'·:-:..t:: t~t.~f-..!'1 f ~·,..; .. <'..,<')·r-.·~"f!·n.-;-..: r,,-: ... f·~, ...... ..;Y"l,:).j:~r~ :-":lf~rl {-h, .. ). .. ~j·~·;<'.·flt· o ,~,, ,:,~ ,.,~ ,,, i-.) ~,, .-t~,~--,;v ~-,\. <;~, <i !\, M At, .... ~ ~--' l ,n,, I (';'.,\,\.•\ l """ > ,q r-•Kt cu I ;t.; t .. ,.,. K~. ,,, \.\ 1t, \._, ,t;·, 

I h:f~'H'mati~n,indicating, prnilon~ ot t1:ar:1es ~f I appHcationfur.ther cor'.tigures t~e, 
' <,<1ri~\("i t!"'t-Jr t-:r:·,:, (,"}(S('l'),'·"rt··d 1'<"1(i '(k.,.~'rtrfy,··t'"i ~·r I ,,,·,·v'(iRR('\f" t''r t"(-'t'•''<(it;'i ftif'l (,'>(<('Qf'{(?<'{ frf-3.rn~\R ! ~ . :,,:: / ~~ : ~: ;~/ ~·:. ":~ ;· ,~.~: .. tr~~ .. ~: .. :; .f ~ ~} ' d ··~ x~,. ! ~~~ k .... :;~, :(: ~~ ~ .,,./··~>-'~f ..... ,~: ~ .. ~: ~: ... ' ... ; .. ~~::\~~~.~i::~~~~t:~:~·~~~.~~~~~ l !ea,~r <:~ ~)\,•r,.,(H1 d t1 ,,,~, ,,Oh ,n1,Jn I O, 'H>J1.;:<) p1 !{}1 ,,J fAd.vb,::.t,.,k. ,.A hi<;~l (H.,l.<'.lH1l~d 

1 ccvntoqrapf1ie lnfonnation used to accBss I nortions ot Video, 
1 the:

1 

e-ncrypt(f(:i p(Jttipns ri tht~ frarnHs Qf 1 

I vldeo; and the client application configures I 
!
i the ':-<'<'V',:;;(:;-,'''"''' ~")' ,..,.htc><'l ~- l"'<'<"<tf.V't.~(-l ";'<'<:":'<>""1:,:;; ,

11

1

1 

:.J ~ , },..~-~ ~~-<w·w'.'~\....et 1-...:'" :-.....t<.J ~:i:l ~ .~~.} }_...) :,..ot'""' ....... ,w ~ t~~ ~ }~· 

· of video from one of the alte-rnati',10 
l strearns of protected video; obtaln DFifv1 I 
! !nk1rm{1t19n indicating a portion pf thE: l I '-,+ "t .. 'j l' ">"<<'" ,, 'f ,, ,, .. ~1 ,,~i-, ''"' 'l'.tt.'<L l ! fd(h.S~ .. ,dt. ,kt,•h.-) 0, dQl:}Q l ln. IS ff!H.,,)1' is;tJ, l 
I identify at !east a ponion ot U1e cornrnon I 
l ,,vvnl('lf'<r,~•·1:-,;,.. f-,'lf-'"~·.-yt,.,.l-,1..Y) th,'H ;~ i.J"'-'~'i1.."j. ".,n 1

111 

~ ~<C·)t--"1.. ~~)x~,;.t-,i,n .. ,, }: ,;}\..).} ~ }X..,.·1:-~ .. i, ,..,,,q,.. -t>..:, s.. ... :;.n:'f , .... 

· access the encrypted portlon of t!1e . 
j prc,t.~r't0,''{ ff>'l:•w::. U'~ina the Dmvl I I ~· ~M,x .. ;.,"7· ·: .... ~ ).:A:(;, ..-.,, ....,< ,,J \ 
I 'Pl"')f''l'l''~t'"''"", I ! h_'" t,. ·, ., ._,..,,. -'~--, ':, . I 
I decrypt tne encrypted portion ot the I 
, pwtpetr·,cl fr,"•-rip c~fvk:ir:~r" 1 ,shc1 fr10 I ! .~·, • : ..... ~, -~ ·~:~~.;' , .. '. x.: .. ~: <'~ .... , ~ • ,: : .. ~~· ': ... ~~~~ ·.. ,. ! I 1at.,ntih,i..1 p.c:, l\•f) of tht~ ,,,t1• nmt;,ri I 
1 uyatoqraprne mtorrnation: ano 1 
I .,. ·. i ... "· . ~ .. • . . ~ 
i (!P,('('\Q(-'> trW ffarpt:\ OJ- V!(jt\(1 I 
~ .. : ... ...: ?:; ... ~~ .. ~ .. , ...... , •• "' ................................. .... : .......... ~ ... ?"" .............................................. ,.~ .. :" "' ........................................................................................................................................ t .................................................................................................................................................................................................................................................................................................................................................................. ... 
l 3' Th~:, r'.l-:>\_, ,h-:~e"\L- rk,,,-;,.,,:, ".'< { -+_-;._·!: t"l''l ·j . l ') T~F\ ,··il<)',+)'""('''K.' l'_i~\'ll.·l·"t"' q·f" .--,1.~_~_1r·> 'i ! .. ·: .l .. ,),,. .. • t;-""~~Ji.u.:~t..-:r, .,...t ......... )tl'.,.,.,:,'I.,.,.,. t~} l~ ... a . ... ~ I~) ..... '. i;...~. r--, ~.:y .... ~ ,~, .\..,, ..... ~.\. of.-....' ...... ~ kNx~,,·d.5 .'.; 

· whrwein' eac,h of thp ']lternt.ilh,e str""~ams-;; of I vvhpr.,;,in· tb0< coPtaher Me-:: -contt.~irdna ! ................................ , .. -·~·{ ..... ,~· ..... ~ ... , .... , .... I ... "',..~:.· ......... ) ............ ~·_· .. · .... ,.(: ·.-.,~.--··'·.·.,...,~ 
1 protected content is contained within a I each of tne a!temauve strearns DI 
I $(-:t.x-1rIH<l contain(-:f" fiif;;_· mid I nrok1ctt:::d vkkm cornr-Jdso at least onH I I ,)t........_ ........................... -. ........ ........,,...._ .................. ...,.. ......... ...,,._ ....... _ ..................... ._ ...................... ~:..,,..,.. ............................... , ......................... , ........... _ .... _ ........... ~ .................... v; 

1 the top level inc.h;x mo ldftrtifies a I headfrr that lnc!ucles information that 
I .... _,,~,'""'t,::,;,,.;:,,-· $,,~ ,,·,:1•"tc,,·i•'"'·t~ h_"':?.r:!"' ot.: t1.1·~ 1 dA~"'r<h-""~ t~·i-~ ""''.,,co·rr1>'!"' ,of ·111"" """t''fl-·":'•"'" .rii' : ~...J:.JC l:,',..~,(}C :,;',;,;:·C ~.:h.,...t' v\..: ~ ~ MS~ 1C ~ ... -;.t ...... ~:),: ..... CC .J ........ ~ ,...,~ ........ .....-~ b .... ~~·~ ... · ..... ~ ...,;, ............ : 1· · · .... ) ~ ·7'~ · , ~J, w· w. ~ :, • .-<.:t: ~ ~ ...,. 

! alterrvitivo stnaams, I nrotEEJsd video· and the too level index rne ~ ~ ,).: ................................................................................................................... , ...... ~; ................................................ , ............................ ,t ......................................................................................... , ..... ,................................ , 

L __________________ w _________________________________________________________________________________________________ J1:~:~~1~:~~~1~~~1'.~~~;~~~~1~!:~~~~~~J-~~~~:~--~~~-~----------, 
4 .. The playback dev·lce of daim 3, 
i/VtV'H'<o.>in' j"l-1:,-, t~Q' r,friirv~-r f,\::><:;, ,'~"'tP:f"$;>!f'tr1>'~ '$,. - - -t.,~,:-. V(~ ~ • .... _ •.v- .-... .~ ~<.."..X.., ... ,t,_., •.• d,:..,.;,, .. ~ ~-"~'- ~ ..... ..;::~ .. ~ ~ .. -. ~::::_~ 

each ot the alternative streams <;.)t 
pwtected ccmhJnt comprise at !Hast cme 
hGtl.dGr induding the common 
1,xyptogtaphic tn:forrnatlon and infor-rnatio-n 
H1,"'>t r-h-,., ... ,·,,-ih,~'"'' ti-,~.,. t-:,,·'·'",'1d·,,-,r-i nf t-i"'"-' Rtr,._.,,,.._,, .. ,., t.t \I!:,.~, :...6"-.:...•-..._l)...-.:-~ ~~~ . ._,. .. ;;; ,d ~'~'I"· M,j c~,f',,,.,, ~cs~~ . .-....·( ~~ ~~ .... >..., \. ... ~ • .: ...... ~ ~ t 

of protected content and the top revel 
index me k:lentifies the location of thE} at 

! l,>s-Ps-;;t e<P<" h,-,,,,::,d,-.,r· \tfrl'l"''n E"t,ch tYJrih11·1·q,,.r f1'i~~ t ·'-~~-~-:-..::;<,. ,.,,>~~,., ,,-r:,.,,,,,·~ ... ~'··"'"-' 11'~•:'i.. ~L, .,..._.._.,"·. , .... , .:,.;x_..., .. i;, ... , .. .. ~'-'""· 

3, The olavback device of claim -1 , 
I ~ • 

vvh,..,r,(",!n· flF, ccmtr:<in;c:>r fik~-:: t't\nhlitiinn , ... -..;,,,:,.~ ...... ,. 'ho.... ... • .:;,.,'1:' •. ,.. ~.x., .. ,.( ............. -.<..,.,., ·. ·,, -~ 

each of the alternative stremns of 

describes the encodina of the strean1 of 
arotected video, and tht~ ton lmrel !ndr1x file .:;;. ............................ ,._.._,._,,,,_..._,,,_.,,, ............................. , ....................... ,,,,_..._..._,,,,_..._,,,_..._..._..._..._ .. ,,.,,,;.': . } 

identifies the !ocahon of the at least one 
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I ...... 7 ·.1:·~..;..'::). S-""!\.,..., .. ,,t......~ .. ~t"'•k .... •{'::).'l.'~<'....,~ """-~ ,...._-:,::,1 • ..;Y'"I .,c ·~.t,,H'.:H"''....._~, .. ~ -~e·· ·;-,.·s:.. .......... "°"'"S(~·r~·:;....,,"\A ,('-,.f ...... ::~;f-,.1 .,;; ....... y 1~~ ., ... *'.i .... :-'\~· 
! ·: ; ~ ~t""'· t,t .. ,~) l><:<''""· ~ '1-,.}t.,, J~t~t...::· t.,n ~-: .... ,;~;:. ~ ~ ~ .$l! \~·;.$~ ~,:.~·t~}r ~ ~ <... •. ~ _f~t._:., ~-: ~, .. d ;X .. ~t.,;: ~}~ \. .. i:c::.;.; ~ ~ ~ / :· 1:.t• i.J~b} 

11

1. the cHent applicauon configmes the cornprising obtaining an enci-yoted copy of 
, t1mc0ssor to obt~Jln the cornmnn thfs crnnrnon set of frarrn .. ~ kevs b\t r' ""'-"'-"'-"'-"'-"-"'-"-"'-"'-'"-'''-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'-"'·:,.n,,,,,_,,,_..._..._,,,_..._..._,,,_..._ ........ ,._ .... ..._,,,_..._,,._ .... ,,,_,._..._..._,._..._.._ .... ,._,._,._..._..._...._,,._,,,,,,._, } 

Ci'yptograpr-1ic lnforrnation by requesting at requesting aUeast one t1eader of a 
! !east one hAader of :..-:i f'Cnt':'."4ln@r fi!p. I container fllP, ident!fied in thP- too !P,vc:i! 
l

.:,.,.,: ' •: ,•.;;:...,t, " .. ' ...... :,.,," ............. ,,,';,.,,t, ., :,.,.,: I'. •.\ ''· '· ,.w' '<.\ ,. ' • " M i' • . ..,,t ...... 

identified in th<J too fo:_r,.,•ei lndex file. I index file uslno the nin.vbaGk device . ....................................................... :... ................................................... :... ... :... ......... :... ........................... t .................. :... .................................... :.. ............ :... ... :.. ...... :.. ..................... :... ................................................................................................... ~ .................. :.. .................................................................. ,,,,,,,,,,,,~,,,,,,,,,,,,~,,~~,,,,,,,,,,~,,,,,,,,,,,,,,,,,,,,,,,~ ............................................. ,,,,,,~ 
l 8 Thp playb~i''k tjt.'<VieP cA ct·-skr1 7 I P: T~,.~ fi 101ViY-<C'k d~~vitt:, <'lf {' 1:Jk'"1 "i ! 
~ ~-\~~', ~: .r~,'··\.,..,~.t~;,~~~~ ··~:~\~ . .r,~,.} ... ~~~~ '~-';; ~ ! ~u.:\ __ :~.:~':·.~\_c~~-~·~.~;-~H.:\.,:M:r,.~:~:.~~':. ~~~~~·::\~.,~\::Y,!". ~ I wrieiem. ea,,A1 <.,;vi1taider t1,0 Ct..,m,;:_,,nmg one I ,ivH01 e,n: ea",h coi ,t.:t11.e1 tite c(...,1 ,taitnhQ one 
'. ('.f th'-"' <::<Hnn1at"""' Rtn::::.,;,,-,,--i,;:-- rr1· nr<-,t"""ctcrl I !"ii" t-~·ic· -::.!+pi-n,--st(,r~ ~'"t··~,-::,.,-.y.., r,f ')i"'OtfF"'·tP·--4 ! "-~• }}~· -~.:,...;.;-~~ lr...?,;,;_-. -~,i;-...;.~w.5}}"'< '-.:~ t-\·,·V~-......, ,-,.-...;.~w ! "-"~ iJ -...;.~· :e., ,t...._,, ,:·,-.:::.lJ.}~jM'·W ~, ..... ,~~!~,~ _Jt !'-""· ~:..--·\...:· ,.....,L~ 

I content furthtn cornpdses nn index; and I vidtK) further cornprh1E:s an index; and tho 
: ti,-.,;.:,_ f';,1',ip,··r.., it P.D,r..,•Fc:.-:iti_,o.n,· ,""_>"',i''"'.,l'in,· ,y-,:;;_· . .-,,. ti.\ .. ;.:,. 1 ~Ji,f.~''"'t· onn!L,"-.-:)tsr,1·1 fi irth,,,,,. "'0''"'<-'i:>"\: v,·v-> th~:, 
·1 ~ -~"" "-...-.i;l:f .~~ ..... ~~ .. , ., ....... ...._~' ·-~~~~-..1\.:.:W V !I ,;,.;-'l~,;.;-·~,!. ).:.~~:...,~·~P,, ••. ·,C~ ~'i-.,.,.>, }"'" }}M",t .......... ,~ !~~~Jv.~t.--W .,;J~,;...:, 

tY. '"."'""$'<<'.'~',''<r t-,'< t" ·:.'('" iC><'::r'· :~. •'<nrHt~,-, ()·i" ('-f"""'h-'.' ··1t··. '"'"{"'·,"-f.'i<"···<··cv· .,.,, ff.'i'"·H ·,:,<'·f ,~l !t.';;-;-:,~,·i '" t'\<'<rthn tJf,: : r•J :i,.,_,);._~M'~ ... :=,\.J:), l:,.'i...J: • t\• :.p:-~"-:_,,t.._.,_,, X~ .. ~~"(\ ·.-.,hd ~ '\. , ... ...-,:..:.} ~ ......... ~ ~ \ pc ... ~'\..r{7"'1>,.)::;::,. ,r~ ft.r \ \;>'l"'~'i .. :"h,..,. ... ,J":·t: ~..)._~'. ,-.,·C,,.~ ..... J':·l: {...~ t.r>.:,.-0 }:t...r,} _.,. 

J fn)rn {.'.!ne of the contaim.1r file~~ by 1. an +ndex from thE} given container file; 
· con:t1oui'ina the pmcBssot to: rE}auest at identitv the oortlon of thE.i olven container ! .... ") ..._-., '· ' ) l ~ . ~ ... -
l !z:taf;t a p·. ortlon of an indtJx frorn thti .

11

1 We cont:ainina a snedfk: norhon of video ~ ......... t· r-" . .· ~ .................................................... ..._, 

I contatnerflle; ldiJntlfy Uv,1 portion of the l ustnQ the index: and request the identified 
I '">'''"h::ofr·'·A'' fiie >''<'.")<'<tC>>rifr·i.(t '" <'<'<CCifh •10,·t·n'" I '">'V'l><'<'l ,.·"<f tbA ,-'<(HC<.'11"0t"l:taiqA•· f(ii:.\ ~~· •. )C~ ..... ..._,.i; },.,,.,C .·l~:,...t v\..:t~ M:t:~ ·!- \,;:._f (3, ...... i·p):,,;,.\ ·,:.}~~~·Cl~~~ , p..._.,..,JVS. M, ,,)W t.~·YM'S. ~'" ,},;., ,:-.wt l,;C-.....•, 

! ...... ,~"· ,, .... t-, ... :')·I;"":·~ • .:~::n: .... 1 ·:,.., ... ~ ~ :"'.~' ~---)..,. , . .:-,. ·d ·'""f". ,: f.:'"':f ··$~<:'-): I I \,,f \A)rl ,~, q: ~.,.,,;, ,~ t, rb it,~)~,,'(, >::~!1 , ,.,QU~\,~ t, ,~ I 
I',-.'~. r~:~M nr, .... ,,.- -~t't'-·,-:, (' ·~t '"' , ,·i1,~ I : hJtJl,!l;t,,-, ·i----)n!Dn v J l~; ,..,01 i,a,r ier r, .;:_,, 1 , le •·•··· ..•..• ' ......... ' .. '. . ....... ' ' ..... ' .•......... ··- .... ··--·· ...................... ,·· .. , .......... ,_ ..... , •. ...••. . ... ___ ............................. . . .. ' ................ .. ' ,! 

ll O' 'T"h;.-:, obvh.-:);.,i~'. rk~<tl,,:.,_,:; 'of r,.j$}"1··1'"'·...;···,1'. ;hen·,~··!'' I 7 -.h1'·c .t"'.ld'ih., ...... i~.:,,: t.' lct-','l<"'A !"'<f·. t:+;;,:.;.~ :i >~>h,~.-~~;i~'"! ''' :..-'"• ,; fl-...., ~:...,~-.:.~.¥~....,,C~'i:.,..f-: ...... ~~~b.-:"'"" -~,; <;;...~·,:)....4 t l '-t:, 'f~ }.....-f......_~~, ~ 1 -: , ~ ~ V' c"""~ ~~~ ........ ~\...""''". -....~,.v.-..: Vv· '---t ~"t:.i,.·}~~ ~ ,, lf8',;,;"-\·~ ,<!'~~·? 

I the contair:rer fikJ$ ,Jn.~ fJkfttOBkri contalner . I thfs contalt){~f fikis f1ff'.f \AaJrotka contr1iner 
1 n1~H' 1 f,l.!"'t.~~-
1 · "'"~ · I ,..,.~, · 

l I 
' ' 
ii i O· ThA ol::~,>'D' ,,,~t,k· d,,v,d,'.;,~ t1f r~hitn q , ' ' .'" · ' · ...._..,. ~ . ,..._,.,.'i .1,..{,.,,~. ~ ho:•."-•~ '9 · V '-·~ .,.,...,. ) .-,,,.>..,X, -. ·. . ;io,,,, ~ 

I \,v1.~;:;;>'C't1 t 11,~ i''Q'"'1\"'\'1-Qt'' '''l"'!'.)t,·-,,.,.,.,.,,:...._h::,.,._ • ~"(r~<:. ... }v.'~. sJ <:., .. -..,..,-..,,,;~ ~~i:·,~! V-})~:...,,..,: .. -'".~.tc.~.rtl,!:~~ 

j !r1l'orr~v1tjnp iR ,·,trii"(K1 in ,;., ,·•<1ff'1,rf1,·w1 nRtvi 
I ~h;~l~ie~-- ~i1:;r;~~~i:"~:;ntain::d~~,,.:i1'.h!i;· a~ir~1cks 
1

11
' e!ernent \Nithin each of the f\4atroska 
. ,•'cf~''l:k,ti:'\$"<<''· j'ii~~K (<·?J<'<t·,,'_<.·1' ~-·if'<(< d·.,t.'> s'< 1tc.">•TV'H<r:, 

~(",,.,. C d,.x~ .. ::-i., M,C .~i:..,•:...., ~~ ... ~~-.~·~Ch~ ...... ;: lf s.....- (.iJ .. \~~, H .. ~~·.( ~ t.,• 

stremns of protected content 

B .·~:r,.~, .. l '~ ·r,~ .. ,. • ... ,....,. i,. .. ,• ;:,~ ;-'~,,w~ f f '""'i_..:;o.~, ....... (") fil.(J~ ,, . ....,.,,_' ... . l L(~, !'-. .. 1,d)l.(k~C,,. ,...Jt;.~,\ih,,b ,.._1i "-,,1._:~1* ll v, IJ,,, ,.(Jf<;..,-if: 

the encrygted copv of the Gommon set cit 
frarne kevs is stortd in a cormnon DRfvi -•~~~~~.,.~~~~~ • ~ ' • ~~~u y'\.~ • ~ '• • • • • • 

Headi;:_w e!ernent ccmtained vAthln a Tracks 
eiement \.Vithln each of the fvlatrosfta 
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i -~ ·~ ·,1· ...... t...... i, . ,'t..... ..~., ,,..~ ... ,~,'?.)'"'\ { ..... J<?..:'e;.., -,C ?"':t r -:··:-.(. ·'t"t ...... . · ?~ ,. ~ ....... ?,~ , .. ,~:...... "( .••• J, ~ ... '"'.oo. wr , ··(h ........ ~ .... I f i .• '!l0p.ay.J&Gt\ ,JBVP .... ,cd)l l,(dl,1! l v, I Q. t ne p1ayoavt\ oev;ce 01 ;,.,iatnl ! , \<\<ueW)! ! 

! vvr1erein: the cDf'nrnon crvotoqraphic I the encryoted copy oflhe comrnon setof 
I . , . . . . • . ··.. ,. . . , . I ,. , . , • . . , • . . . r~ ")M I mi-orrna.l:1on iS a s~)l: or encrypl:ion xeys; and ! rrame keys is stored n1 a common ,Jhi l 

1 the set of encrvntn:m hev:s 1s enorvoHxi and I l-·1eader element contalned vvithln a Ti-acf~s 
I " · " I 
',~'.·J.·tF,1:.1r,'<_,·. ·~1;.t .. ~,1i_·,~11tr''1<~ C'iR~,1 H,.">f.>(iPr· I 1:">l'-">,,·i·1~:,t1f· '~·'i'l·hl•,·r i,">t-"(<·1·> of t1·~t" f,<1ot.-(,~\kfc> f .......... ..-; .... ,... i.(',.C , , \,. ~~ ... ... r~ ... ~,..'I.~~,.,,..,,. i "--::.<\.:~,..~.'':""~~\ '.i,..~~~~!"'~ ·>/\.~·~ ......... ~~ .. ~~.s~ .. --:·,..,.. .... ~·H .. ..-··,..:1~~.~~ ..... ~~.~'."~!s.\;"'~-

1 t}h)rnEmt · · · · ! container files containing the alternative, 
I stre*arns of gmtected video. 

-- - - - -- L___ - - - . 
!' i. :) .. 0 1·.,,:"> t.~. h". ·.<i·t\t-".<''•k tj.1:">,.,'1'·r". ~"' t•f t~l. :.,,=r· .. ,., " .. 1. I (9.. p, .• ~ ,·,,j·r-·.i-,+)·"-'c•,l/.· dq'll.·l·"f:, ('>f t·!·f."t.·.r-~. •j () l :,.;..,,.., ~ . ·$,,_.,.. ~ii,,;.~1 t ..i,._~'\. .. , ~ .. ,-.,( ~, -. ... t ... <· ,.,}., ,.,.,,,x.... ~ i l ~ ~ ( , ., , ~ ~~ .. }...,.< ,.,... ): "' M .. ~i)._ \,.,.,,>;.,..\: <,:,."' \..,(( \..,•>-.:.:t,·• CS l ).., .. 

I Wherein tile' ciient appHcation configures l vvhei'e\n u-ie client appHc.atlon further 
l the nrocessor to: obtain cryntoqrap11ie I configures the processoi- to: 
! inl\:~1~rna.l:ion that can be us(3~j tc;· unencrypt l obtain trJe cowen~ ~01· that ~:an bo useci to 
I the set of encryption heys stored within the I decrvgt the encrypted COPY of th(;.~ set of 
, f\P ~ ,i H'-"'~"cj·&._,.r .:::1· t,v.~·'""~·'1t., ~"r'r-i , ".'""'r1,,.,·\,r.,l tt~"-"' I f,·~'ti·"~:, k. ,.">\l<". ~,.i-,,",·<,~t-i ,~/if+,i,~1 1 1'·,,;_~ t<·i'•f'f)~ .• ~,.·•r-\ 
: Wl ).P.H ,. ~~;.-.::.:t .:. .. Of ....._._, i;...;CSh...:,}.l., .::.h~,,,,~ :t,.H)i;...; ,\,.;C·i~._(l .~H:,.. \ dS:.:l., b .. ,~ > \"'j«.:C .. ~l:,.'1.-..H<,;,.:..,.,,,,~ '1(5.' ... ,hi" l Ci;..,..~~.~~~. ~,;.}C~"'.•,t~.~ 

! ~, ...... *' ,· ,, ,--. .. .... · ... ,c . +~ ......... ~.,, ....... ~. "--.;· ..... ~-, ..... .. ;:-.._; . ..1:.. ·1·( . .:'·h~,. ...... \t..,., I r--...,.r~~. :.:c '" , ~ t 1· '" . s '··'' 'ff ·'il < \, !J' ! ' n 'W"(' ' , ' 'i v' ' \" . ' ! '1 r i 0 ' t ... l r·t. '.!1<.i.1 H. <;}fl. t.X:r l.~. ! e.n. i.1<1n : : .. fHK.1. ! ,. ,.,., ,, .. '~'·· .,, i l' ,.,,, ..... ··.,i '" ,.,, .. -., ·,.!· ·«i .. , t., ,. I ,._ .. 
' rq::::u,11 Heade:r ei~'1l8')l' u~c.:•nc, F1e oh~ajnAd I decrn"<t the enervoted cmN of the~ set of ! ~~} ,·I.;~ . -...;.~, ,-c ..... -.·: ,~·d, .::., ..... 1: .:·--: .. ~ ~ .. . Yo·}....,t. }>w"·. t. l~ . . . ~ .. :· ~~< 

' ("'\[t)tt"nf"'".n. hi'" .. :rJ,,,,.lf~'°xt)rv·, I fr-1q··,p k···"'"'' [;t<'.1f1;'>.(l \'Vll-rf:['\: p·,p t'-<)f'n<'qrJi--•i ! ... ~?·' ~. ~~ ( ... ~t... 'i.....: ~ J.,)...,,l , ,:(~-t. - . } , I ) ::.. :• >~. ~..:·l .... ~ >.. -t,., -.o(."" ... ,. ·,: } . } :- . .... ~~.:._t,,,,_,,,_,,,_!,,,_!:...t...~,,,,,,~., .. ,,,_i,,,_!, 

1 I DP.JA .H~~2. ,:i..ie.r element usinq the obtalnett 1! I f corrtent t(Et·l ~ ,:,..~ , 

!
1·\. ){ ·Ti~.;--;~i;, .. ,:=b-:;-a---,./.i ·;.i,;,.i;;.,,; · ·0.· · ·.l--c---i~~-1-; ... ~--:fr,.--. ---··············; ''i·'.'. h. · · ·.·'h~. ,·."·. ,:, ;,. ,b·. ;c·. · .. C ,.:,,~, \::;--:~T:~1· ~~;,:1·.• ·.··,; h·/.· ·········-··, ~:e.,...,·,. : ,1,;,;., t,-.'{N>).._F wt\ w~,:Y~\.-c--...;.,· .\.} ·,:,~,?~t : ..... ~, i . i;;,..,~ ... ~ ,H.:::i :,......~Cw-e..':l ~ ,,~ ..... .::.);..:>},.\.. .•. ,~ -.....,, v.~t:,t~ ~v, 

I \rVh(JrHin thi.J cii(Jnt ;1ppfication configure$ I wht}rein :tht-;· diHnt: app!lct1tion eonfiguff)S 
, th~-:i. t""f!"V'··-,...-,.,~!"H' ~,..,. ob···~in th.::, f)Q~q~ ;,..~,-~-'"'c*,:-:sr I thee:, ''"'''(Y'',-:l.0."Q''. t'<'\ <'"<hr'a'"'' th,-:i. no•n1·~'"'''"'·"' f'\!:Tt.,'l ! ~1~~ ~f .V\... .. t;"";-.~-:0.:::.:......;:o,} t ....... ;i, -~ .. ~-~-:-: ~ .:~~~- ~ ..... ~.1 q~~ }'):~Cl,)~-:::-.~: t ~Jh,.:;.· ·~·)·C ,;...V~~ ..... ~o ( V \,.,~~...> >.:. P ~ ; .... ~i~ \....:\...~: . .. !>!\..·a~ l.,,,,.(':t,~y~ 

, B!e-r,1~nt bv ~-e:"uA~h1··" a T~-ar'ks etAr•'"'ent I Header element bv requestlnq a Tracks ! -~,~:, ... ·. ~· ~-., .. -~ , ... · ~: ~; ,~~ ... ~ :~~~. l~-,~ ~ ~ ~,:~ , .. ~ :· ~, ... · ;~\ :'~. i ,· ~ -. , -, ... :.;. ~. "' ,..... ... ... ~"', ,.. ··. · . .,.,, . .,... ..... ·· ... ', ... :·. L,....:, 
1 f, 0rr1 ,hh.1 of l.h(;;. M<lb.-!SKa c.,Jritrnne, T!ltf:.;; 1 0,E;t1\~1,1t ,rorH unu or th~1 M>::lt!uBr\k~ 

l
l klentifleri in the top level !ndex me, I container mes identWe,1 In the top !eve! 

! ir1d(~:J< ·fHt~3'~ 
_______________________________ ._ __ _. _________ ::: .- .- : : :-------------------u ___ _. ______________ ._ ____________ uuuuuu• . .:: :• .- ·- • ·--- • :•• •., •. , , , • • •::: •,, ••: '••- , : : • ••••••••••••••••••••••••••••••••••••••••••••••, • •••••••••••••uuuu•---

1 t . .-'l. T!"I'.:> ,·,!q\J['<"""k ,~A''i""' ,, .. f ··•l-""•"" 1 ') I ·j ·1 T}',,:;:, r,1..--·\/['""''''·L .,'.lA, 1;,-,.,-,. ,,.f ,','-""<>"'\ 1·<) 
: 1- "'r~. : ~ ~ ........ ~..;o.·~ .. J ~·\--:;!;.\.., . ~.J._.,...v>:.....-w v-~ ~-}ac~ ~ ~ : ~~ I · ~ ~ : ~ ~~: r--' ·~iJ t\':l:....;.r .... (J,.;...:·~ P.....-w V·~ tAaH ~} :_w~ 

I WhHroin: ea.ch !Via.stroska cqntainer fik, I 1Nher0in: etwh fvfostroska conh)iniir fi!n 
I I ' ' containing an alternative strearn of I containing an alternative stream or ! ., , , , I , pn:.1tnct(xi mmt~int: furtn~"ff c~ornpn$HS an , 
I index ,:x,ntairnJd vvithin r1 Cues Bknnent; ! I I 
1 and the dient application confiotwes the 1 

I t'l.r'.-.,·"t,,"~.'-·"r t-," (':.,c· .. i ,,.,,,\r'· .~". t~q .. rttty·, ;).f r","ritc,1-·it· I : ?""" :i.....-}...,f,.,.,:,~._j,\..J:), k'I...J: • 't .. ~ 1~"'-~(.._...,, -.~1 r<\..., \ 'w',, ,.,...i; ~ \ , .;....-v.).), .,_\,,.. .., ( 

I · f I ' from one ot the fv1atroska con.tain.er dies b'" · 

1·>,i'·t)'', .. ,•,fc;,s-l ,/1da-.n f, •r+h -~,l' (''('\''''>·"<6~~,,,,.,. ~-~r·, i .. ·:,·1,,-~{-.~·.,,, ·~~'"".-. lt.: .... :>.;.'-,,,•"-A \!· \..~");,_,:~~~ ,;>.S f:".:t. ... ,, ,,,, .... c~~~ ... ,,·(:,..~..._,,,, .. :;;:\.. .... } ( M-...-f, 

contained vvithin f:1 Cues ekJi-rient; and 
·it1c. , .... ,r1"""">"'i1· ·annHc::;,ti.,..-..rl f, •tth,:::w "•·,...-1fi'''!L!·•·i?<,::- H,,_·~. ~J. w· v} ~M'~ :.:., ~ ~...,t"",·1!· -...., H ... .r~ , ~..;h :i; !·'lw·~ W>,.,..,:5,, \. ~ v:,...,< 5.. ~-w· 

orncH8sor to n1ciuest a ~)ortlon of \/ideo 
.:i,,._ ..................... ~,._ ....... ,., ................................................... -. ................................................ 't~ .. ,._ ...................... ._..._ ............. ~;,,""' ........................................................................................................... ,,_ ................................ ,,,., 

from one of thr3 ~liatros:ha container Wes by 
!
, ) I 

cor~D(11 ,rlra thB •1rri-·"e:sso!' tr· r·p,a, ~esl' ~t- • confiqurino the processor to: ! ,. ,·J.·,.J.~j,.,-!· ·'· 1-,;:: ,.,,:..,t ·~·.w\,,.,:--...;..~, ... ) .. • ,.._, 1 ... J.- 'I-. :e_.._}.. ! .,-.-.. -.-.-~", .... ~-.-.-.-..... "-.. -.. -.-.. -.. -. -.. -.-.-.-. 
II i,,~;.,,;:·t· p ,·~n(tit~n nf• p ('.1· i;:-,~ i,::dpr.~e:•r1t· f,cpr•1 ·>-;. 11,1 r"'.in, ip.~i· .~~i· t,',$1\,f' $~ !')IJ!··Hnr1 c·;,:f- ~~ (\,_,,,,.~,· ... ~;.-• ~ "'-·~· r::.~ ..... ~ ·. ,: ... ~- t,-/-: .... ·. , .. ,.?:~ ~ ,.. •'. ... ~- :tr., .. ; .... , ... ,.: ....... _ ..... -~-. ~} ~ ...... • -~ ,;:~} .• c* .. ;,,.J ... ~,,,_~~ ... ~.x> ..... ·,.. , ..... ·:.c,,; ~ ... ~ , ........... ""' , ... ,,,_* .. ..,~ ............... ~ ~-.. "!,,.·,,,_ ............ ~ ~,..,... - .s ... 

· ~iia:trosha container We contalnlna one of element from a ~fatrosha container file ! . . . . . . . . . . " . l 
! tht1 alternative stream£ ol' protfJCted !, c){Jtrtr-1inir1g (JntJ c.f t:ht~ {titert1ath1e .0~(0;~.f~1~· 
· conlent; identifv a rn:wtlon of the tv1atroska of protected videq_; identify a portion of the 
I CO'i·•··':'>">~·c-.•· ·fil~ c· -~t"'>'-~'l1"~"' ,;, ,,,,.,,,:::,,,,:((,.-, p. '''r'1'"'" ! R ~a·t··,v»i..-a c·"'1''a1',-i,:;:,,· f"c-. ''<'<(>·t-""'>'><'"''" ,, .. : ·.:·i>~,;;s.:::rlG·: -c.....-.-. ,.)v.h1l:e;,~ . . :::l~ ~ W~H,...J,..:}q~- .~ ... J, t}'>...>l~ \ nl! :~~l'{. (./}.t' ,}}'....,.,.} lJG· \...-~...>>.~ <:..~!~~~~~tJ d 
I I 
' ,-\f .l·•,c1r1t<:,t1r·· l. i<"["~.<'" ;:>t l,-">",•*''f ''lf)':s , ~~r.,<:">t<if•·" i''i(1r-}:<'xr> ~f >tl>'~(:\'" i i<,'ir·v\ t-"t· !~:s~).<'.::l.· or•t:"' ! (,,:_, ,C , ? __.' '..._.';>,.,",; ' · ' ... '<:~,.C "-¢..f ... ~1.. }\:_,..-~.,_~ 1,. \_,. ~ '~ .. ,. \ "1:-~t,-..i,i;;_;;-...,.,> i;\.,..; ·~, .", l~\..) > 5 :t..,__., ~ , M :,,• >....~ M.,_~,. :,~ ... :.:t ~ >..,"\i:.,.,."I;..., >. '. ~ ~ ~ 

I ,··el·c,:"t'··~r.,-p '"'O.!t"!' "'"' -!ec •1-p ''t· ''''th:,1 thee ,,.,. •. -~"' I <""s, ! ~':f'ra"kt"r. "''t'<'V" :-;.l ~,.,..., ;::,·r.' ,. ,·.,hl :'i t""· ~ ("' ·ec,,. l G· h;, p <;,,v: ~,. t," .. l<» f$hj,. i-,,, .. ri ~,,, Hi• ~· o,J VLH::!.;:; I \.__,,tA;:.· * '" c, !-·o..:::a h.,H [;;.,E/l, ,t;df JVHi Hi. p(;... "-··U,J;::, 

! .. £?.!f!.ff!_§m.~ .. §!.}9._E~qu.~s(.~I}@._EQ!~~!:;~~} __ Qf_3_[}f?. ............... L~L§!.}J§_~~J~ .. §!J.Q_L@ql~~0}St· ... ~!.~.@._Qf;~~~~tQn_gU.t}§ ___ ···········1 
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i\. .. i',..,., t:·-·. ,',~,,.._.,t· --~' l,i \ i ~ ''"C:' ,..,,,,....., ,""-PP•k-a ivn1~--t.A1.t(.il i,Iumoec ·,,~/00,1,csvs Page8 
/\rt lJr1.tt~ .;~&t:3~~l 

~'''. ,, . 'n,, • ,,,,,,,,,;,,,,,,,,,,,,,,,,,,,,.,,,,,.,,,,,,,,,,, ,'''n'n,'>'>,,'n,,,,,,,,'>'n'n,'>'n,,,,,. ,,,,,,,'>'>. ,,,,,,,'>'n, ·. "'''''("''"''"'''''"''''''"". '>,,,,.,,,,.,.,,,,,,,,,,,,,,,,,,,,,,,,,,'>'n'n,,,' 'n,,,,,,,,.,,,,,'>'> • ,,,,,,,,,.,,,,'>'>'>'>'>. '''''''''''"''''''1 

i Matroska container tHe ldentified by- the at l Matroska container We ldentified by the at 
!east one GueTrackPosrnon eiement l least one GueTrackPos:iUon element 

I 
i 5 .. Tht-~ playback dfNicG ()f ciairn "14, 1 12_ Tht~ olavback dt1vk~H nf daim 14 .. 
\<Vherein the index comprises a plurality of I whtJreln the· index comprises a piurEinty of 
t"':LiBTra0.i{p(l~.it•nr1 Pl""-rr,,::,;,t1t·~- F·i~i (dp,r,tlf<( I f"', 1"'-Tt~"kP·o~,·ti•'t(' :e,ic:;tY,.ot,t<> H,";:;:t• ,r,.e-.n-t,·f'.,_; 
~ ~ ·'. ,;.,.,J',. ~\,,;'\)..~:,...:\ Nl'.w·. ',•W ':,, ... .. J :,...),~ ,·\,.,.>.;.., .... '·"''·/! 1111111 \...-"M~--) (U~..:. 'j. >..'-5 ~....-!'. ~ ',:,...,,?w·H~..;.,~b,.W Uh;,4. ~..._:.h;;,.}) .. 5 J 
th;,,:, to· r_,2tl0_ .n oft~ nli1miit·_,i r:1f r"1 1 ,¢;.t:«::=:·r· t,._!.'l'"., lcw::--.1,t_ \_on n. f r." n!l;r-<~Hl,:y ,o- l' f;(,_1_,<:<_;lJ_)r_ ,-~ -:,,,.... . ""'f...~- ", :·'-·. • ,~ t ......... •.',•.'1:}• "t .-: .... ~ "'"' -~~ ...... h.,.;.,.} " ~ "" "'- ~ ~ ~- :-: ::.:.{ .! "'V" ~ ~ -

elements \<Vlthin the tvlatroska container elements vvlfrdn the Matroska contalner 
. fik:s I fil..t\ 
: ...... l·. ~?~ ~ ................................ ,,., ....... , ................. ,,., ........................................................................................................................................................................................................................... t .. ) ~} y ~ ................................................................................................................................................................................................................................ \ 
! t,; T~1B i"'rc""·<'h·;'.l:('l. df',','l.'"A er!' i"!ai'""' -i F. I ·1-A Ti l1·p::; P" i':i~_,r,':ii"k ,·k~,,ic"" "'f "!a\1:1 1 '> I }t.~,.~• ~~~i.~Jw~"-'>:i:'.~~~~~...J: .... .:,:....: ~·.·t.~}~ ~,;,...,1, ( ~· . .• ~~:c:C.:,JM:C.:~·:.,.d<·'}.,.,f\.,.;,,··~.:~~:·}.,.,) 'i-....: ·},}, .. ~~ 

l nth ':>.re.in. ,,...,-v,h t'"il· ''h"r -! ':>."n•:.·n·*' ,,-nl'.,-,.:,,,,"<. A I ,.';hq1··c.c,<.-., .,:,.,-, ,,h {'''!' '"'t· e:,,. t>l,'>"'"'"'f1j· ''"'nt"'·in ~- ,,, I 'J!~ ... t_:.:J'()~~~-. ~.,('.u .......... ~ ... l. ~~~-,:~: .. ~-: . .:tt.:.:) ... l:.:' .. H t.. ... ~t.},.~x.:d~i~~ ........ ( ~~.f:t;. x:;.-~:~ ... t:.:>;:"it...<·~) ,.i··~.~,:-. x.:)~. ~:<.t .... ~.:h.} .. t.l.~J .. <..(X, .... ~'(J 
• I I p!uraHty ot 8!oc1;Croup elements including I plurality of t3!ockGroup elements kK,ludlng 
! (Jm~od(Jd p()r:tim1t} I)f conttfflt; a Ct.R}Trr;1ck l Pr~,-,od(•ci w,ftir"-w" ol' vki..t\{r a t\.i"'Tri)ek 1 !, ·~"·'"',: ·". ·~"·.·' .. '-.,' ,:• ..... ~ ,.:;>. ' . ,).....,,: ·" ~ . .,..,," ......... ,:,;.,: ~ ... 

,

1 

Position eknnent index BS each C!ustJr 
11 
Position element indexes Bac+1 Ciustsr 

e!ernent; and each GueTrac:r~:Posihon e!ement; and each GueTrackPosiUon 
J Hlf1mont inc!udt~s thH size ol' the Cluster I f3iefnent includt'tS U1e sizG ()f the Cluster 
! e!erner:t th2<t it iqdf'¥8S l element that it indexes, , . ... .. . "' "" ... I 

1 ~ .. i'. ·rl1e f)h).Yb<ii..:~; devict~· i)f c~~~1itn ·1,(t~ ! i :J~ ~T'f1s pLstyt~ac~\ \iE1\li:C(J of c!tthr1 ·1 ~i:-
wt1erein the a!ternatbie stri2:ian1s of I \\•hel'ein ,::;ach of the Matroska containei-
pn:.1t0cted mmklnt an.~ attf'.ffrHJfr.t(J strea1t1s I files cont1Jning an f'llt(JffrativH strE:f1rn of 
of pn:.1L3CtQd vk.irio; each of the ~Aatroska l nrotectr:..<d video lnclwJes a set of 
'"v''·r,f:-;,f•,.p,·· ~. 1·,;::,;:?- ,•,.,".r,t";:;:;.-,,ri-~1· ·'.'.'•"< ·'"l't···:e,p1,;;tht,:;; I R>,-'>('kf;-;.,,--.Lln ""-'1<'.:.s>"'<"1:,:::.,-s,t~· tki,"·!" ~-0 ,,..,.)1 c,,,_~.,,~a•n ~ 
~...-':. C ,:.1-....,,::,C ~ .._,.,: ~: ~M...._, \...~<:. •• H ~ ~;~q C ~ ~ .~ .. ~ :C.:t~ :. ci ;,,.,:.} ~ . t;.J.:,)..~ :t- \.,.;,,· j .......... , h ... ~w· '\,,..,.q V W ....._ .. ~ ~,;.;c ~ ~ !·"···d } ,._,. <;.,~ i(l~ ~"l~'""~ V·} ~ l:. \.} .~ ~<.;., 

sfrp.pm t'd prot· '"''f'{,'"':,...j vtr'i"''tl it~dll06 S ,::> t.:.)HMl. n.fn t.'.-dt'.}ffi_f.'>, n_i,' ~<l_lf~ __ ;'. F._ .. ,r.1. t"".,.n_r,'.J"'d{".!),':nri fr,t'>/_Tl_f., x • ..... ~ ,~ ... r::..~- .. , ... '};-."·•. ''\ , .. ,,.<·,__.._.,)..,,~ \ .A., .. ........ ~ ....... '~ .. ~, ...... ,(.l, V • ' - " '1; ? {' >..,.,,.... .{ V 

DHM!nfo elernent in a BfookGroup element of video, where the DPt,.;Hnfo elementls a 
containing d protf:K~Wd frr·3Jnt~ of vkk~o, nmJ of tbJ tf-~t 9f QFUvi inforrnatian fr:ir e0ch 
\<Vhere the DFWvtinfo t~lurnent indicates at {:tf the lViatroska container flh)}l and 

! least a portion cf the protected fran1es cf the cnent appHcation furn1:er configures H1:0 
i vidt"to that it; tincrypted and idGntifies at prncHssor to dt1c.rypt Hncrypt(1d vlckx) 
l !east a portion ofthe common fran1es of the obt3ined oortlons of vlden 
ctyptograpr1ic lnfonnation used to accBss: using th€~ gecrygteq CQPY of p1e ,common 
the at least one encrypted portion of the ~§1 ~iLin1nw.J~~§.by configuring thG 
protrictBd frarne of viiJeo; and the client processor to: obtain a BlockGroup 
S".<l'""\f"1if'(""'~t,,--.n ('or•iflt'<i ,,,·&~R t-t~"'· ~o· >"(\('~\<''R("\f" *,,(1 t'-•'-r1t",ni~··i·1 }.,r-, ,:,,·'<t•r'no·t-&~(·i· l',·r~f'<'"\f:, t'yf r~~.--"r" l.- ~!:-).tJt..i~ S.· ..,-'· ·} {S~~~~ <.,,n, .. ~ }J ~'-·•·: : ............ V~>.., ._. ,... .,--.,:\..i·l t(3.h h·} ~~ :-,.~~· ~ '-~·~ H .. ~~ J~. ~;,:...,r .. ,,_ ;~ ,.,.). :~.: ..... ,. ),,.., \ 

access video frarrnJS in a s:trE:am of video; ptvsc the 8!ockGmup eifrFlE~nt W 
protected video using the comrnon obtain a DRMlnfo e!ernent indlcaHng at 
(>!'\/t)t\:."(lf"'''>-nh!•'< ;(,fr,,-rf~',ctlrx, hv ('')rrfi•)ij6l"){)_ le.,as.'t a no. rt.ion rl tht'} (:ncn1nttd frarm~.- of ~"· }.~ ~~. ( .... ~-:£'.--' .\...:,: ),:,:)...,,~ <:0:"" } >...,.i,·) ...,-\ .) ~ 't,,>.. \·~) V · f' ' · · ,,,,_..._,,,_..._,,,,,,_..._,,,,,,_..._.._..._-l_.,:,,.-,,._,,,_,,,_,._,,,_,,,_....._,,,,,,,,,_.. . . 

thi-:i. t"''ff'l.<"'f.~<::':<::'f)'' "O. or-,' •r'ojn O Pkv"kt:";p,f :n Y•dtVi th~t ts ,~nc~rvot11d ! p;jq.n ~ ~i-~P,l•"", ,k·.·."". t_,,, ~ ~ ...... , t,-.~ v ...... ~ . .,., .. -.......,.),,,:.:....:·} :::-.....: ·~ \..: ,..,> i::.:e. 1- ~ ).:.:e. ),.,--' ·:..· v'.~ 'I-..,.~. \..." ... ..:~:..~ ·~ lv v. ..... <.. •• -......-.;.,.. ,, ,.,. ...... , Jr.,~ ...... v ~ -~ ... ~ ·""" ~' """· "' :i;;,~·r 

containing a protected frame of video( from the cornrnon set of frame keys; I 
! f)'"'f·"'r' j·l,·<':> ~!<J°'t,'"('f·,,,l'f1 r,!t:>."ns::;n" f,", t\b·t""'f" ,., I (..!,","f~'f)t t"'(i >c,t lc:>".1•"'f >'<·•"r' ~-f~i:rv•·)f>"rl r''"-l'''''"'n : r--~~ ... t ,:(;,:.:,. -~ f(:. t~t·~" , ... ~~ .. :J:. ~-.~ ~r ... ~ .: .. :.: .. ·(:._:.:} Jt.~ H l.t.~ ~.-: .. ~- .. \.(';\~. ~ ,~. 1 1; ... :.<t..: .. ~ Yr·~ .. J ~;.:.., f.:..~ .... ft .. c.._...._:s.._ "i,,.,,~i i~ .. } )(;·. ~ ...... , .. ~ ~ .·~-,.~.":...."! ~J~ .. L. t~t, } \ 

l i-~p~-tl!l"'iO ,:::d~r·"~'"t ;,"rl·\,.._,..,+,_""' ,..,, i::)."' ~t""' I '):f "'!.·l" ,::,.,""'·- -r1t·'ll~ .t,, . ..-;,~..,,-:i. ·"'r' ,,,M~« . '"':,"!,"l th.., ! .,t.,·, ~! ,,il, _:! ,, ,d,~,0-,lj\;_,i h_ fl h l\.,c.~w *V, ctt, !(;.,db. "~~-,.,,,.,.,,,,,,.J. '"· ,, ~ (;_; ,cc.; ll<>JJ ~l<:.,}<,c,ll P;.;,;_ v. , ~' ,,,,(;,.\,l, V'.::.il, 't!, ,l ,e,_,,,,.,' 
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r·~;;~::.:zi·o .. ·;.; .. ::.:--r···t}1:;·:;;;:;;·.;:;·c·:;;;:t·t\::;·;:.;:.:t·:;1 .. \;l::;:;·o· .... t.-;·;;T· .. r -~:~:;:~.-t.ii:;·, .. i''tr .. q~~1:;--,K .. ;;·.:.;·: .. ;;~;l, .................................................... . 
I ~:..~v~:c..~ .... ~.! "'-;i, -...,,"'-~·f..>,\..: ... "'~-. -}.~ ...... '-'"~ ~,c~~.tx....: \..:~ l~{.;..~v .... ~ :.:.~~ .. ~ : ....... ~~~.:.,.-~ ...... ,. , c;;~!·,\;,.~· '-~ ...... 1 )·~.i,,;.. 

I je; ,Cl'fl(Y';{pted usinq efl encryption kPv fmm l ck~r,ode the fr~n10 of video i t;i,:·~;t.\)/ ;t'lr'r:tr<tJ'qt; kt-~~,:q:(i~:~T;nt ~tr c~; f . , " , .. . '"" , . . , , 
I .. ~ ~"" ,:::-: ·-" ··•· ···" -: , •. "··. ·. ,.~ J f'..,. ,. ' · ·. · ~v J -. ... " -~ ~ .. "'·f.. 1 r·-"' ... , .. i;:.,,,e...;: ~ 

j !east one encrypt~1 portion of the l 
!
1 prot-eeV":d framE-1 of vidpo Lrstng nw t 
C ~.".~ ""··-~ ": •. ~~:.: ~ .. ~:~"~;. ," ·:~. :i ·: .. ,., ~ ~,·' --~~" "": ~:'> .~x~ [ ! !Ot:,!nt1fa)t1 ~.,d,Aypt,vn KE-y, s.,J,,,_7 O•;..;,C,Od"> tHt} t 

t. fr<1rne. qf \<'td€:Q, -···-·-·-··-··--··---·-·-·--···· ____ . _. __ . --··-·-···---·--·-·············· L-··-····---. ·······-·----·--·-······-···--·---····-·--·--····-·---·-·····-··- ... ________ ... -·--···-··················-\ 
l i 8. .A rnethod .of perrormin9 adaptive l ·1 s. A method of performing adaptive I 
I t)/i1··,.,h.'i -~t··t:,'·'t")i:"'if'' i l~,;~·1,1 t-" ,··11< ·r,,l!it't t•rf I hi•-~·,.~·f,."> ~,h<·<.';-,'.>.f'l+1r'l u· ·s/J•'<i'·i i~ <'\1l ,r,..,l·t·.v t1• I Lst x ..... i;.t:,.'I"· <. ...... ~A,·~~-~,}.i.,,cl '>..~ ... j,l-'S ... ~:t. r-,cu x .... ,s1.J \..,~- ~ U.b~.).\~.:... .,,:;,i;,J}i..~'-:-;s., ,~,l.~ . :-.. .. ~~~ x ..... ~l .... ~~-,e:,.~~c.) ~ .. l. 

j alternative strnams of protected ;1ontHnt, I akernatlvf} strf..'H:1.ms <:tf protected victeQ the ! 
. wh~f"" B~t<h ('.f tf,A S:t''&arr,g "'f rq'nte<'<t'f.xj I i<;,1ethnd ('(<l1"1.t:)"i'.~inq' I ! \,,\,..,'-·~ ._...,,.,,,..r \.,,.~,,.}.......- .}. . J,,·'>..J.\!}'.,.,• -~Ml",;:..;' (1} ... •.(:,.--'w"'.-/ 1-r:,.,,...; ...... ~ t 

I ('(ipt(•nt i<~ t>f(lh~">('t$~<d iyir)() co•-rv•-it1n ! obtaintna a ton h.JVl3.1! !rKfr1x me kfont!f)tktQ,· {1 ~ ,,, ..... :· ........ ~~ ·-~ >.~ .. -~·-.-~....: ~ ....... '.~ \ -....~>, ..,.;":- .~ ... ~c.~>} .. \.,,.. •. . ~ ;,,n,,, ........ ,,.,,. ........ ~;,,,._..._ .... ,,. ........ ~~,._·· '} . ..,.. ~~~ 

i cryptographic tntonnation, the metnod I nluramv ot separat:) containor fHes each 
i ,-.,,:,, ,._.,,.: 1. "' " ., , 1', , "'·i· .· . i ,.,_ , i , "'d·" ,, I '""'t<;,'!·;:i•i"k10 "'1"'""' nt·,;, i"'li , ••. ,..,.i;.t,.· 1 ,.,._.t1 ,~it"""''"'.·;'.l:~;,1~~ ! ~~v:H1.}).} JSfrtl~~ }.eqt.J8Sihl{l ~- ~op ~c-\~Eh ~r J. ~x 1 :":-'·~·"·~~~~~ ~)}··)~ .. ~ }!> p?·.:~ .we. .~~h.-i-c ~:J .J ~ .... ~ ... ~~'"" .. 5 ~ h....-..t. "y ~ 
i ·fq", l8,:,o~t:i,1,r1g ,, ,·~', 'r·"'l.!'h.' '~1( ·a·· it,"r"'"l!<'n I "'t'""'"''f·J<:: ~f ,·,~·"''n"t,·:>d ,,.,;,..,,~ ,•., ,..,l,~.,,h....,,_,, .. j l,'(~· l~.,1:,,, HJ i.- i.. '~ pl~,· cl. "/ t,< .. < i I:, , ,,h,J,;, l ,.,. i l:,c~J ... ,x l..h pi ,,.,,,,,,,.,,.tA.• kF=<<> '8 (c< ptct)i'~.!<;;l\,K 

, streams of protected content using a ! device:\ where wherein each of the 
! rt1 .. •b-1''k ,j,;,v1,-,.-.~ irsrhfn'i f<!~d·1 (if F:e I 8ih:">rr)tJtjvp SJJ't:">}li'Y)S ()f "Pf'{'flf:'Ct;~">d !ndi.idt:'> ! ~ .... '(,·J ~.\. ... , t. -..::-" · ~."''-:-"~ ,.i.• . ... ., .. ~ ....... ,,:,\.~,.~~~ .~· ,f} .» I· .. ~: ......... ~ ..... 'CJ':,,.·-.. .... v·. ·~· ... v~,. ·"· ~ .. , ... __.. . ~·" . ,._,,,. 

. ,.~/j·.,.,s,·p,...,+;,,,." .=.-r·,,,,,,.~ f.,.'~x ,,,f nrc1t.,·,"j·,"-M "'')l'l+t.,,....f. I '·''"~•"'() f, .. ,,,...,t.ci~ th,:,j· ,·ii'"'· ""'" '"'<.'f"l··~"d. i i<xi,,v-. ,., 1 ~-:..i~ -~ .. :-".:-~ ~c~·;.}"!.._::,· ~t (;,.~;.:;t ~.i;..~l ~-.~-. r,, .... ·x.t""')..."' .. ·~:.;,'I:,.,~. \-·\ .... t,;~?~ t ·.,_.)\.1;:.:-" ~ ,-::~.~:~, .. -.... .;,: .:.•<..:{. <:":<~,; \":.: ~, .. ; 1 f---~ ... ~ . .}),,,_. "--""=:.~~~-i~1- ~-:..t 

j are encrypted using cornrrwn I cornmon set of frame l~:eys corngrising a 
· ,'"rvntc1,·"r,~n1·1lt· hf•'-qyt,.,:ii(r1- otw1i··,\rio thH I oiural!N nl' dlfk1rent frarne kHvs and ! ~<·)·~--" ... .JI,~ "'""'f"'~ \...,• ~Cs:}\..;.:.} :x~:·1:,., :C,i;~ . ..,. ~ .... ~.•:). ',";J . ! ~,._ ........ ..._ ............ ~,._.,,,._,,.~,._v-~ ............ .._.._ .... ,,.,,.~~ ............ ..._..._,._..,._ ........ ,,. .... ..._,._..._..._,,,_,._.._,,,_..._,,.,,. .... ~,. ,._..._..._..,._,,,_..._..._,,. .... ,._~,..,.,,~, .. ,, ...... ..,.,, 

i comrnon cryptogmpn1c mformatmn usfflQ I vvhern\n each of the container Wes 
i , . · ·. . ', •· . • · ., ·'· I 
' th~ !''s".::i· +,a,.,,!,. ,"'l,c,• .,,....,,,, f'''>'"\ 'C,"''<t'l,g <'<'')<'\><'<l'><l "-f I ·'"'"•''lt<:i>f'<l<),•'1thA -c.1-l~t'•"laf""" ,;:,h'C,~>""1.>;:. n·f 
t ,.~ P......- .... A~,-\i>.,f -~,h. \...H . ....-\ls:.....-}d~,: ·, ~:::;.yU-...;. .. ·~l::,} ~~-~·,.,s·'>...,.."> s._.:) :..,_1:) ~ ~':-:-~~ .1 •. ~~,.~~~ '.~ -~-~-~~· ~~. ~~-, ~ .·~ "'.'~v~, .".'":'~l.-~':-:-:~.~-~-~'-:'< .~-~ 

l cont(n1l: frorn at !N1sl: the oiuruirt\; of I orotectBd video con111JiSE:s tn an fmccrvnted 

I 
. . .. . . , ' , . .. ~ .......................................... , .. · ........................................................................... , .... , ........ , ..... ,.,· ....... :.,t: ... , .............. · ............................... * .............. ...... · ............ · ........................ .....s. .................................... ... it. " ... " .... · ~; .. "" -.~ .,.,.. . . "" . ;,,'\·.. . +·~ ........ t ' ,,,.. . -~ '"). t I s. {'h ~ ~ .t -~ l . ai '.?-11 iaHVb su ean 1S ~,r r.rn(tk,, eo ,,~n,fsn.. I e-ooy or (.i ie cotnmon s.,;:}r or irame ~,ev.s anc 

: u· 'R.·~1nn t 1·'~'i ,·-.11s'<>i~'\-,'>.(·>1~- <"!"~'<'ll'"f:,' <"!.('"'1:'><''R>f'<n t 1·~,:,~ 1 iii\;'.~ '."',t\l· o::.; DRJ,~ le·1J't1.n,'t1t-". t·(cv·i .·r'."t.1;:,l k--l~:•,Xi,Hfiri,~-:. ~ ':-... .. (~~ "~~~;.(_~~~(-~-·~~ ... (~ .. ~{\. \,.,-'.{,.~-~ ~ .... ,:,~{ .... ._)" ..... ~~~Ms~~~~ .. ~)-.... ( k·A-t .. "':"~u~?.~:·~ ... y., .... ~.I ...... t~L.!.! ... c:..:: . .. ~ ... ~~~ .. ·,.::-.! ... c:. ... u,,·,1',.~L.!,.\d.~ .... u.~~.(.~":-~-

i protscl:,sid content using the plavbac%~ I ~mcrypted portlons DJ th~Jvid€io frarnes and i . . .. . . . ' . .· ' . , , I 

1 device and the common cn,·r:1tO<'H·aorne t frame kevs to utilize ln acces:.sinn the ! .J- f• ~ ~n \ .;; '* 
, !n!'l'1n·r~t1ti(\t1, ,mcf p.!t1vifw back tht:"> {'r'l-r1t,~~nt l t1ncrvoted r1ortk;ns of th(1 vkfoo franHJK ! """ . ' . >-..~ ' • . ... ' .• ~ ... ~ . ' ... ~ ~~ (,,.'J. .... ' . ~~- . :- .. ~..,,. ";,'..... ~ -; . ......: ,. <i. 1 ._.._.._ ___ ...._ __ ,"-*"-...._ .... , .. ...._ ..... __ .t,:..._...,._....__"-.......... --... ..... -----...--..-...--... ........................ __ ...... _,,. ... ...._ ... _..._ ........ ......,.,,,.._ ............................ -----...-....-, 

1 using the playback dQvice. I and wherein the set of DH~A lnforrnatlon in 
A.,;:;:.('f'< ,·,.1'· H,.~. ,,li 1•'::::o.t.·1r·'\l of"'. l .. t""-.'' ···.--··" .. ~h .. ,·{;,. ..... <::'ct•.'A". ··.'<.)''.' . . ":"".r..h ......... , .. ~ ~,.,..t' ~.l h~, h .. ~·n .... )~ ..,.,;i..} ~ . -~ ct~ ~.:c ~ ~db y w ·~ ~ .. 7"ai ~ ,_:;:-:.: 

of orotech'xt video !'tJferlmc~1s the same .................. ,c ................................................................................................................................................................................................................................................................................................................. . 

-~~~.-..~...,_ .... ,).;, .... !""<. ...... t· ~,c,: f· ...... ..--:·i"~~ K' ~),~,...,.."" ("'d .... t·r,-!s1•i·"')~ r'!at"'-" -.:.<..Htiul\..d .~~ ,..,, ,1 ct nti \.J;:.v..::,, v,...,. c,1, ,. it1 cti, 
,:,n.,.~~·\:1v'/,t'>,' ... ,·,,tv'\,t r•rf t}·;.-.\ "rV•'1r>··l,Qt'> R(::~f l'1:f 
":-.:.~ .. , , ..... .:-} .. ~ ~ ... ~ ......... >....,6 '-~'\. .... ?-\.~ ">.. ... ~ • , : '"·'"' t .... "-w< >} 5 > , l .............. ;. ~· 

fr-~1rnp kl'~v<: fnJp'1 P. (\!V"""t'l C'(lf1j"~int.ir fl"'.• r.,:~nn.: . •. ~ .......... : .. ~, ..... ; ......... ,~ ·''·" ~-: ,;~ ~~ , .......... ~ ,,.~ ........... : .• :...._ .. ~ .......... ,:. ,;e. ,;,,, 

dAC'.·'<.· (p't· ,, .... , ..•. th~ ,:::,,~c.n(~."''~l-i "''q"<,. ( <Of ·10'·"'. ,.....~ ·} J .}: ~~ : :"-....;.· <;,,.,.,,d} ~-} f ~l ....... ~ ~ '>..,.->M~'_'.:: ,' t.f IQ 

t'''"ff\J·~·v)n R"'~r <'if j'r,'.>.f'l"»"- ki:sv~' l <,,::·i:"'V~ ,·,1 'Y)t'<.t<"->l"t'.· ..,..,\. •. H} ~ ~ )", !- ) >.._.,'t,.7,,,, "'· ~._. ,. , ,C:,.~ , Ci;..~. ,-..,,.._., ... } .,l '-~~~~:-: ~,C.i i:.: .t ... -.. , },,.\,...,., ~-

l:._~" )"-.",,' •··--:r,;·•:"'): t.~--~ ·r~--~?-~"'-··"l:t-.•· ct· ..... :-/.,.....~~ , .. i""i"~;,"'~"'"'..-'s r: ~);.t.~.:l _:;,..{_~.h ~~J' ~J fb· t-,hCty.;;....~ctv~~- ~.t.t\-! f~:.i~,,.;-~- _-...J~>::.c{H ~.::!;(,;,.*.cl 

s?t gfDRfv1 ir)forrncitkH1 from the given. 
"<,:-"'"(-.· t,-. ~ .. , .... .:;:::~ .. -:-'' .... ·· ~ tt.·~,i. ·-...i (f"V'' ~""k (':· .. / .. ·" L,,,,n .aine,_ i~~ts \JSilliJ ,,h:.J,- 8},,,d.,., ___ dB\i!CB, 

obtalning portions ot vk.hSlo from the igiven 
.cqnt[tiru~rJ:tL~~--PQnt<:iiniogont~ nf the plurality 

1 
01,~,t~1,natitt:} ~-"l.,tktim1 ,Ji t-,irob,Ct~1d d~~ing 

I tt"""' pia· ,.,f-y'>('<lf ,v~~vj0.::,< ,'"-lficCf'l-<'r\.f!('<~ P()t•i·v0i~d ' j '~-...;.~· . JM:e;,: .. J:C ~- '>...,e,\,..,~·1,\....~-.......-~ \....X~ ~ .:,, ~~)..H ~t.1, ...: ~ ..... } ,~ r~,c.,<..:.-=·u I 
.......................................................................................................................... Jvid<~o. frames_ from _the,obtainE)dporti()ns _Cl~ __ ., 
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~,,•n,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,;:''''''''''''''''''''''n,,,'n'n,,,,,,._,,._,,,,,,,,,,,,,,,,,,,,,,,._._,,,,._,._._._._._._,,,,,._._._,,,,,,,,,,._._,,,,,,,,,,,,,,,,,,,,,,,,,, ., 

i I video using the playback device and the 

aJtetTtatl\1e· str.ean1s. ct protectS{~f c~orltent 
'"rf:::> ~-:stt.c,ff'<>"~·i-'l'/t';, r:;<l·n:,:~n·it;; ·1..''Yf qtY)t~\(·>tcv-i vi(·,\.f.'::<,,(}', {.i .. ~ .... ~l},,;.:,...,,;,,, \ ~~-~.{. 'It: ,.,.,, >,,~ .) '>..:, ...... ~,.>} ,:,... '\ :*"·' ...... .r;..., .J,,;.\. . .j,'i,~~ ........ ... I · fJRlCt1 t)f thE} t1iterT1ati\tt:1 ~;tn:~~irns c:4 

I pnJ.ter'ted vide.-1 tndude<>, nRfv1 infn1·-rnation 
J !ndie~;ting poril~;;S=~)l fr~;n;~$,Of \;!d~'}·; that. 
l are ;;)norypted and ldentif\4na at !east a 

!""\',''0''1:'-> ·"-f th..-:. i"''<·t"'i1•~.c, ""T \'1Q'..-:.rv <""!"'M tj..,,~. f-iV~ ,~·,! ~ ...... ~ ~~. ~~~-t.~: ~:c~·~,~\,,..,·,e.:.., :t:;...Si, ,f,:, .t.~=v~ ~1,. ~:'>0 ~ h ... , 

r>·~,:-,f,qr-l f-1 it·th,.'>f' ''['\r>·1n· ·r·f0~-,,~' <'<l''<l,~,,-,;rn t-" ~ ~ )-....( .... ~ H ... , U. l»}.} Vi.:... \:,.,r: .... ~• S \ h'}~....-~~ .. \.,):;.,.~,l~.J,,~} Sq i~ ... ~ 

nr·.-,r· t'irJn,--i j\, .. ~:rnn >',f .,.,,1'ri,,x1J frc1r"'~ f)f'll'<· >',f thi'.':< 
~~. -t: ... , .•. "--~ ,. 7',..--t;.~ . ..._.,o. ··'"' ~-.'·. ~ -:-..~-e. .... ,·-:-.. , •. ~ ~ i , .. ~x ... , ~-.'· -..~ ~".,,. 

a!ternatlve strearns of protected video 
Ll R_'~kl_i'-i. t 1·1~'> ,._ .. 11s"<>,h·:"< .. ('>k· rfr~,/l:l'"t~,, ,·'<.hh~i:v)<rV'! f'\!~tJi 

:,. .. ,~ ~~ .. ~ )'i.:,...- {"",~(~.l s.. ... :t.~ ~\~). \,, .. , ........ ~ (,.,.,:,~ ~~s.. ... ~:-.._~ .. :}i d) >bJ ,._,. \ ... :{~ 

intormatlon lndicatlng a porUon of U1e 

I dnf-.'\·v.'DiA'. d '."'''PY .·'Jl N1~ ,"f"''<!"lr>.·, ,:'.V" '".~t··.r)f ( .. ~:- ~1: J;};;.-:-""'.")~ ":''-:'"'.':': . ':" \ )..? ....... w"~ ••• n. ~ \ ~ ~ ..... } ~ ~;""~-. '-:': ·. 
t .fr.~')'r·n'::) tK-~V~ ;,1< ... , .... :--,,;;-:-;c-'·,..:.J:.~:, ...... ~~ l'''\ l~-he>, o~·~';l!;"~~:).".J {":bl 
1 .. '' c•., ... ,1;<, l~,~ ,_., __ ,~,_t_,<,,,x,l,_\,J:,:., t~,.L J,, __ .. , ,.-,:; ,· . ,,AB.~-., >'<:,tJ ,,,c; ,. 

!,,.

1

, of DHM infotmanon and playina t,ach tho 
. otitainedpmtions of _using thG playback 

d,;)ViGG, 
1. S .. t.!\. l.T.l 1.t:.-l':t.;1 qrj nf t)<')f-fqnnin(l ,:\dtintiv~'1 .... ' "' -: ..... ~ > .... , ..... ' ·•. •. •. ·.-~. ·~ ,~ ..• ~ .... r ..... ·. .. '"" 

bitrnte streamina usino a Q!uraHtv of 
V h..' f. .._;; 

ti!tt~rnat!vH svnarns nf prok1ctnd vidHo, 
rnethod ccin'1prising: obtaining a top liwel 
trvi~ .... fi!A fd~f'<ti•'vifl.,·~ ·a plL···:z:!(ht "'f cepa· ra· i:~ 1· f>,.h\,.,•· .......... ........ ,'.i,....,e;\,.,-·,~s.~c ... ~,t-,.~.\ ., ~~~J,':<._} ,'j. ....... ...,,.1~ •", {.;w 

1'<•"1<·,t,·,i,·,,·;t· fif '","' £',''<.(•~~ '""v>t";r,;,.,,,, '"f' ,'::< '\f •''::< )....:-l. ... -~ ~ ,(.~~-{ h,."':.,.-~ l>ft"":.,6 ~-...;'(.~.~ .. l:. Y·\~J 57.,X;~~ :d J~ :t,.~ :t .. ~ ~ ..... :~ (...,¢. 

plurality of alternative stremns of protected 
'Video usinq a p!avback device, ,•JhEirein 

~ \ ~ . 

each of tr-it} a!h1rnative stnJams of 
protected vldeo indude video frarnes that 
s'.>l't'> f'::<f·'''f'\<~'rk'l. r-i i t,;.'ff'V·\ '-< l''>"<.•1·>t''1f's.f'l ~'.· ~-,J r,f Q:o ·,.-.,,: ·M· n ..... f't-, ... ,.,,....,..), '(w'<<;.:-...~:.: :-~ ~~.. (' •••• d, H l ..... ~ , ·-..J1t..'I").. v~ 

fran10 keys cornpdslng a piura!H:y of 
.,rlif''f;:,_>'D.>'1:t· fr,::,;.-..--i~ l.:ec. \,_'•::' ·::l:>'\d ,~,h.;::,,··At'°' ""·'"('~'! V'.''f ,.A:c ~:._.tS~·C}. i:-~is~}~- -:,:,..."J':....', ~J,·}.,,.,.. ~-~~~..;.,c . ....,,.!.ci w·dw-~ , 

ti·,~':> ,,,;1..''Yr)l',':sit,t:sf lfj. t:,t;; t''('l"'l'··;>'.>:l· ,·ti<'<i'·i t!·,~-, ,J ~ .. :-'I" .-..( .,,·;; .. ~ ... ~:ts(~),,.,"( i :- M':-.,. \..,' :.,,.( .. l-:-~ c .-s~ ~B ... ~ ~{ .. Of 

B.itArnat!ve: ~trAan1.<::;. r)f m-otertAd <.;/irJen ....... J ....... ·,;,., ~ " ........ ~ .... •.• .. ,:,..• ~,..) f'"' ... ,,., .. ~,.,. . ..,., ,,,.. 

comp!'ises (i) an encrypted copy of the 
conimqn set of frnrne keys. and (H) a set qf 
DHr.'1 information that identifies encrypted 
"' .... (};"~'t~,...."'~·~>,_;i. 0 r t~·"$.'i ·,l!<:ff~c1 fr ....... t.f)t"?~ .. ~ ....... i".1<·t r1~ ........ rf)t:< }JM:\.i:t...:ls.. .. :;.; -.'} ,,.,J~,;.:,...-• ~.\,. .. ,,,.-..,..,. \ i:.."l,~\M'~ S:..~(,\,.,.-.; \ i:.."l~ \M~ 

~"l'),\f<"!, 1'· .. ,1 '~t~n-:-,,:) .h·"":· .-: .. r,».·~,.~.:(:·(rJ.'1 t···b·"".:', C."-::·f1·<:"·r· ( ........ ~-~~..4 '"'·'J '-~ -~-.- \.hhl<'.-:lt~ "I ,,<.,,,t.,~;...,~,,L ·U .d~;.. ,, ,,. J}~\.\:-.,i 

portions of the video frarnes:, and wherein 
tht~ set of DR!\A infc:n·n-H1ti(m in Hach ri tht1 
plurality of alternative strearns of protected 
\ildeo reterBnces the same cotnmon set .of 
-fr,Jl"'J, .. ")"..,.__ tr-c.~\_("' · , ........ b·. tl"':i~n~-.......... ,":s·n· c. .. f"" .... ,r" ,, .. ..._1'-,~ ...... ~ C'')r-.:·t LB.t.,,1~1 ns,:{:S, v._ B.,.u li1\J ,J,t ,~ ,(,,y}~);.,,~ .A p/ 
:....._.{ f~'"'l:~':.) "'r '~1{:1.,..,,·A~1:· '~~':):·t· <"'f' f:::-<1,:~1c h,,~\;.r-. ~~\. .. ,""'i,~~ ..... ~ '-'I ,! '"' t,.)i l . , ,,,,1, <ls-, "' . , ,;:4\,. ,:::. t\~_,,,:::, , r,.,u, -t-~ 

>'1;.,,,$~<n '"f"-f'h,iru~,, f;!,:\ ,,,rv~ r.i,_.,i-~n,r/ir·•r' th•~ ~1C \! M'', \:,.,r: .... ~ ~~ .. x~.,, ,;r,,..,:i; ~(~,..,.,r (.~. ,u .... J:\ .. · .... .:} l t ... ~>' 1·8 1.• .~ .... 

tincrypted copy qf the cornmon set of 
frame keys using a content ltB:,/ using u·:e 
·"k'\,<i··-ir~,-"k f~'-~',,ic_.,,_.,, of·'it·'":;,·,·1:nc· .:~ ~,~~·- '"i, np~,1 p.~"l.).:t,,. .. x.,..A.:, ._ :..J~:.. ~ ~ . ..i-"-:.. ~ ... ~ ... ,'-:,.~d} ( ~d -..~ .. ._:-.,:.i:,.,.l, :t:-~ t w., ).iV, 

inhxrnation from the given container file 
i ,.::,h'l:A thp, ~1l·::J:\ih;:i0k dP'i'("""'· ,''lhtakitr,t, ~f-.....({C }~j .i,:; w ·~ ,:W'i-J ~...>,;;>.......,.·1, ·~ w 'jJ ._,l~;,~ \..'.U·k >~ 1}• .,:~.J' 

portions tJf vldtKJ frmn the given G\::tntalner 
file containing one ot the plurality of 
.-i!tnrnativH strnams nf protHctnd vk1Ho 
, 1·t<ir .... , .. ~ 1'·$~-:--).· ., .. ).\,..,\(~ ... ~""iK .... .J .... ).\.::~ ...... ,:'},, C~ ..... " ......... \1r1t~~ .... , :'"\~ 
,. "'l·. ~t:_; .l i<._;,. } ·l(,~_' xk~.X•'· : ~.JI;>. < i<._,t:,:, -.!t;,<..,! ,U'' ,,, ~~A 

( .. , . .: .....tl • .,.;,...,,> ' ...._ .. V , .l ·t . l·\...•· ~ 1·: 1-. ,._;,,.. · ~ (,;j._t,· · }\,.,•·'>,...,.. 
I 

t .YJOr-lion!3 iJf vidf~c} t1s}.r1~1· tl1E: ~Jit1~1b&lc~k l "'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"''''''''"''''''''~' .. k':...,,,,,,,,,,,,,,,~,,,,,~~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~,,,,,,,,,,,~,,,,,,~,,,,,,,,,,,,,,~,,,,,,,,,,,,,,,,,,,,,~ 
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i''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''f''''''n,,,'n • ,,,,,•n,,,,,,,,,, ~ ,,,, • ,,,,._._,,, ,i ,,,,,,,,,,,,._,,,,.,,,,._ S ,,,,,,,,,,'n'>,,,,,,,,._, •' '''''''''''''''''''''''''''\ 

1 I device a.r1Q the oeuyDteo copy of the 
I oornn1on set of frarne kevs accordina to 
~.,,,,,,,,,,,,,,"°I",,,,,,, •• ,,.,,.,,,,, . ..,,.,,,,,,,,,,,,,,,.:-~. 

I l:hc~ QbtainE:d W::t of DF{f..-1 inf:orrnatii:tn; and 
I niavlnq back the obtalnfrd portlons of video I 
I ·i isini-~ the ot,-,vb~•ck dt,vfc,:~ I 

1"91·\ .. Tt"·., ·r~"·"~i-i~n(j. ,·"-l' ·1.,<1;·,,1·"'~--1· t} --·,~,ht~·1·hir·1 '.. l~,,·'i·'-'h" l '1·'·--1', 'z~:~~- ;;;~:.;~."~~-'t),'/+:i;·~-),~-t..:;_ .. is.;~~,:,.r·i,~>r,--H,~~ ....... li 
• >,;.,.,,,:.J..~ } \~~~" >·,·\,.,: .. J~~ ......... )~ ..... d~'l.~ >}· {),c 's·.o;>~.....: ~~"\ }, ........ ,s:.~ .... (·}} \ /., ~ -~ts.Of },~\."•\.\',).,.,t\,...-.: ... } t,..,,(~· ~\ }",. ... •~ .,<~~~ ....... '1.-.,C'}\~ ...... ,ii:....t \ 

! nf th>:, ·~!+C'f'f)".l+l,,c; rtrc.F~m,~ qf i~n')l'""(''t~·-+ . I ,~r,nj·:,,,p~i-- Hk,,~ c• c1nt.;.:,,ktif'l(l p~,:"'h >',f ·>'hi" ! , ... ~.)}, ... z:<.~tv. •)·';~,t;.~~.tx.1 ,:,.."!-·q.,:.(:.<. ~h.,,"!- ....... l'}i, ... t:.., .. j,.'>( .. ·\A· f ~"'':'..,.,'- -\A.h~, ... \ ~~~~ ... .;.~ ......... ~·(.:,!:•., •.-~. ·~ ,.._.. ........ vP i:. ••. d ~-'-i~ ...... , 

. content is contained vvltr-iin a separahJ I a!ternative svearns of protected video 
I c,)nt~JlnHr file; and thn top !evz:t! !ndt1x file I cwnprise at krn:tt on(1 tx~atfor that if1ciud(;s 
1 idPntifa:,;r; a container file u3nt$,inh1g ,,:,;rwh I bh)nnution and lnl'orrnatlon that d0~1ctibes I of,.th~ ;l;e~·~1~tiv~,~t;.~~rns.' ·· ,~ .... "·,_, ,,, .,,.. I the encoding of the strearn of prote(:ted 

I vldtJo; and tht1 top kW(:i indf,X fih.':'.: ldGntmes I . . . . . , . "" .... ,,,_ ........ ,,,_,,,__,,,_,,,_..._ ...................... ,.,,.._ .......................................... ,,. .... ,,._,._ 

· .......................................................................................................................... J :1\~c!~~~:~ ~t~~~!~~/~:,t .. ~:~~~~ .. ~~-~~~~~~:~ ................ .J 

i<~) i\ p.::t(1;\nt n1,,~y w,t be ,>btdncd tiKHJgh thf~ inventi(m b nN kknti{s~Hy <fr:K~l(,:~e,:J or di,i~,crtmc 
as 13 .. tt f6rlh h"~ z-echcn 102 t::f this l~H~.~ if ·fr\~ d}fisf~nc<~·s bt~tt\~0en the sut\!0ct rn&thef :tot.{9ht tn 
bi:~ p~;it~:h''"~t~;d ·~:::nQ t}'":$ pfiGr .;:it't .;':lf$ $UCh that th$: ·~tlbje,::~t rp,att~~H- c!.$ a V.;,,'hO.!$ ¥\r'(:<Ukf h~.{\t~~~ tn;~~q 
~>bvit~ut. ~~~t th~~ ritn(~ th~:': ~nv(::nn(H\ t~i~~t: rr;a(~~~ tz) <l pt5r.t;on i·t::tving (~r<~hn.~:u)~ ~~kfff in th(~: ~~rt tt~ ~vhi'ch 
s:aid ~~>..:bj~:::z:t n":att~ff pertai:ns.~ p-cat~ntabihty ~;haH .not b~~ negatived by thB ,r11·antter .in ~vhlch H1e: 
. . . 
:nv~~ntfon· \l\t~ts n1c1Qe .. 

ft The text of those se(:tions of T!tie 35, U.S. Code n:ot included in this action can 
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AooHcation/Gontro! hh;mber: ·1 4/564,00;;..; 
< -: • ' ' ' •• ". '. • 

Pa;ge ·12 

rrwiUpte strearns}; access thei protected ,::ontent using the comrnoti crypto9raphic 

Hovvever, Thorvvlrtil discloses a top !eve! index file {pmrn 0009 discfoses top-
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AooHcatiorv'Gontro! i'Jurnber: ·1 4/564,00:3 
< -: • ' ' ' • ,· ' '. '. • 

a!temafrve streams of protsctez..i content is contained \Vithin a s:tipai-ate container- file; 

and the ton !evB-! index We identifies a container me contalntna each of the alte.iTiati\,te, . ' ' ' ' '.'' . . . ' . ' . ·. ' ' ........ ' .' 

s:treamino usina,;; a p·!urantv o:f alternative streams of protected content \<Vi1ere each of 
~ ' ~ . . 

using the payback device and tht1 common cryptographic informatk:in; and praying .back 
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OOlOL 

vle\<V of Thor\<virth (\VO 20·11t·i 0:3:364 Al) as applied to claim 1 above, and further in vlew 

Hegard\ng claim 2 Aminl as rnodifled bV ThortArth chsc!os,Js whereln: the 

idenfrfvlna,~ at lea.st a nortlon of the common Cf""Dtooraohic inforrnation used lO access 
,• X ~ J ;•- ,/ .~ 

the encrypted portions of the frames of video {para 0054 of An1!ni discloses a stream 
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Aooi!catlon/Gontro! i\h;mber: ·1 4/564,00:3 
< ~ • ' ' • ' " • ' • • 

video that ls encryptfrd; identify at !east a _portion of the, cornmon ctyptographlc 

flcense) and ootaln DF1M inform~~tion indic,atlng a portion of the protected frame of video 
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teachin9s of Amini as rnodified by Thorllirth for the purpose of providln9 ORM 

lnforrnation an:d ln:formation tt'lat descdbes the encodinci of the strearn of nrntected • ·, • . . . • ho.• • • ~· 

content and the too !eve! index me iclent!fles the location ol the at least one header . ~ . . . 
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rnodified by Tt1on,virth further ln view of Sd1ne!! as in daim 2 vvhich is set forth abO\/EL 

Heoard\no claim 5 Aminl as rnoditled !Jv 'n1or\Nirth further ln view, of Schnell ~ - . I 

Re9arcllng clalrn 6 .Amini as n-iodined by Thorwirth further in vie\<V of Scl1neH 

discloses wherein: the common set of fmcryption keys ls encrypt;;;id; and the oHent 
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AooHcation/Gontro! hh;rnber: ·1 4/564,00:3 
< -: • ' ' ' •• • ' '. '. • 

Pa:ge ··18 

the poruon of tt1e container me oontalnlno a specific oortion of content usinci the lndex; ' . ......... ' i- . -~ ... ~ 

and request the identified portlon of U1e container file_ (Para Ot}53 Thorw:frth server 

rnodifieid by Tr1or\virth further in view' of SchneH as in dain1 2 vvhich ls set forth abO\lEL 
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Aooi!cation/Gontro! hh1mber: ·1 4/564,00'.3 . -: . . ' .. ". . . . 

portions of the frames of video; and the rnethod further comprises; obtaining a protect&<d 

discloses content server 1'22 and~ ORM svstem 118 distrUni.te o,rotected media . . . . . . . . . . ' . . . . ~ . . . . . 

modified by Tr1onNirth further in vievv of Sd1neH as in dain1 2 vvhich !s set forth above .. 
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Aooi!catiorv'Gontro! hh;mber: ·r 4/564,00'.3 
< -: • ' ' ' • ,· ' '. ·' • • • 

over Arnini et aL (US 2004/0202320 A·11110reafter refers as to Arnini in vie\iv or Thorwirth 
' . ' 

disclost}S all claimed Hrnitations except tor wherein the container files are 1V1atroska 

TherEifore, H vvou!d have been obvious to one of oi-dlnarv skiH in the art at ttie . . . ,• ' ~-
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flegardtng ,;Jakn 11 .Arninl as rnod!Hed by Thorvvlrth and further modified 

HncrypHon kfivs: and thti set of oncr'<tpUon kti'<i.s is nncn"~.)hJd qnd stored \Nithln thti DRhA .. . " } . } ) 

Header ,slernent (para 0036 0037 otSchneH fife header object .218 (DRM header 

Tho exarninnr supp!io~~ tht~ sarYHJ ratk1naie for tho combination ol' Amini as . ' . .· ' . . . . ' . . . . 

c!aim 9 \<Vh!ch ls set forth above. 
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AooHcation/Gontro! hJumber: ·1 4/564,00;;.l; 
< -: • ' ' • ". '. • 

d"f' ., t .· T' , ' f ' , . , . r· ~, ' ,, d. f . , . , . r· ~, I , . 1-rioc1u00 oy nonuiru1 .urtner !fl VH3W o. ~cnnel! an .urtner !fl view o. ~orousruan as in 

cla!rn B which is set forth above. 

Matroska container fHes identified in the top !eve! index file. (See para 0004 of 

c!airn 9 Vfhich is set forth above. 

H0ot1rdkm daim 14 Arnit1i as rnod!fa:d b\t Thor\'\.drth rncidified Schnell and furthtn - ... w .. .. . . . . . .. . . . . • . . . . . .. . . .. . . . 

cl content from ono of the f\,1atroska containe-r fi!t~s tN conflourlnn th EI nrQcessor to: ' . . . . ... ' . . . ... . . . . . .. ' ' . . . ... . .. w .. .;.,, . }' 
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Matros}:a container We identlfied bv the at least one CueTrachPositlon element. . . . . . •, . . . ~ . . . . . . 

Regardin9 clairn ·15 Arnlnl as mocMied by Thorvvirth rnodified Schnell and tun her 

ldentifiets ~lith CUEPOS ID. table a.bov'et . . ' . . . , . ' ' ' ' . . ' . -~~~· . . .. ' . ' .,. . 

modified by Tr1on,virth further ln view' of Schnell and further .ln viENV of Soroushlan as ln 

clairn B which is set forth above. 
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Aooi!catioo/Gontro! hh;mber: ·1 4/564,00:3 . ~ . . ' . " . . . . 

The exarniner suooiies the same rationale for the cornhination: nf Arnlni as \ ,. . . 

Re9an:llng clalrn i7 Amioias modified by.Tt1orvvirth modined Schnell and further 

rnodlfled Soroushian dlsclos,~s when.1ln the alt,~rnative streams ot orotects~d content are . ' . ' . . . . . . . ' . .· . . . . . . ) ' . ' . . . ' . 

!nciie-ates at least a portion of the protectl~d frames of vfdeo that ls encrypt£:K.i and 
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Aool!catlorv'Gontro! i'Jumber: ·i 4/564,00:3 
< ~ • ' ' ' • • " • ' • • 

Hfiy from the set cl eneryption keys; ciecrypt tfle at least one encrypted portion of the 
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i\.rt lJr1tt: .;~~,t:3~4 

Patent AppJk:atlon Information Retrieval (PA1R} sys;tem, Status lnforrnation for 

pubHshrJd applications n1ay be obtained frmn either Pr!vaLJ PA!Fl or Public PAlFt 

/0.ANT SHA!FER HARR!Ml\N/ 
P6tt~a· f\f F V''>:(>"lir·v:'>r t'\i,''t,. l .. _!,-'<H_ ::.::,4-;::i,,,1 ' .: ~} ' ~ \ 1 -~•'\.("'* ~ ' '· }\ .. ·' :,: .. { ~ \ ~ ~ ... ·y 

04/06/20 ·1 5 

A .. G, 
/\pril ::,, 2015 

lf you would like assistance from a 
~ . . . . 

/}\Brv~- (iE"'TJ\(:l·+E:V\t/ 
Exgrnin:er, f\rt Unit 24134 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2895 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



} l r~ i i·:.~.. ! i ! i · -----. t · . : --- -- ;· :: . ---------------------------------------------------- I ·----------------------.. i ·--------------------------------------------------------------------------------------------------------------------- t -----------------------------------------------------! 
--~~J ...... · i 1 i I 

--. ·4--- i ·--- .. li.S~· """""""""""""""""""""""""" t """""""""""'. i --"""""""""""""""""""""""""""""""""""""""""""""""""""""""""" t ·--"""""""""""""""""""""""--. ~ 
J ,J Ufi-.- j i j i 
l ,.-:· ti·:.).. ! I ! i 

t''''. i ... )-~~ ... . ... .... '-~' ................................................................................................................................................................ 4 .................................................................. 10 ............................................................................................................................................................................................................................................................................................................................................................. 4; ............................................................................................................................................................. ;1 I l L US· ! l l ! 

L ---· '--M--. L US-- -----------------------------------------------------1. ------------------------1--. -------------------------. ------. ----------------. --------------------------------------------------------------t. ---------------------------------------------------.1 

'-------l .. :~'-----~---------------------------------------------------------------1------------------------- '--------------------------------------------1-----------------------------------------------------------------------1----------------------------------------------------·' 
NOl>H';.\TE:NT tl0ClJMENTS 

u 
~ 
! 
! 
! 
! 

~ 
! -------------------------------------------------------------------------'! ! 

V 

\N 

~·l\ {~;:,t.~/ ~-:.·t th~:::· :·:::":~~f~~~·':i:'::~;:. ::::· ne:i ~~f::,~;~ i':..~:·f~i:.:.h.::>d. ~~-:~t: :t~)i~':: ~:f~·:<~::: .~-.:·~t:~"..~t:-. C~:.':;1:.-:-\,·W·.;~}:.• $'. /;J/.DJ:.:::;:;\" ~ 
~:::«t&~ :·,1 :i,,~i\l- '1{YY··~:' ·i;,_;:··~·::~;t :,;(:':: j:)~.:~;:)i::.~:;~t~o:t :.i::i:~~~$;. •'"':};.;,.~::r;;~.-:.::5~:.;:)"'''•> ~ .. •,:-·,:~ ~c':-' ~ .. ~s ..... y .;,.··~(~'iG,;'" 

)).::; F~~t·~~:~ ,:., ... :- I::..;,:..~·:.::~~-:..-.:1~. ·~~·~~~:-
PTf) .. 6.St· (H~r.f. 9~ ··.2t)(~tf 

! 
! 
! 
! 
! 
! 
! 
! 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2896 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



.. 
·' 

.,. 
/ 

·openDML AVI File Format Extensions 

Version 1.02 

OpenDML A VI M-JPEG File Format Subcommittee 
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OpenDML A VI File Fom1at Extensions February 28, 1996 

Introduction 

The OpenDML File Format Subcommittee is defining an A VI compatible file format that addresses the 
particu!ar needs o(profes_siona] video. As such this document relates_specific proposals to these needs .. 

Further work by OpenDML will elaborate on extensions to the Codec and Vidcap specifications of Video 
for Windovvs to meet. the needs of professional video. 

Scope 

This document des<-Tibes the proposed format of the OpenDML, compliant A VI ex tensions. specifically for 
the Motion JPEG DIB A VI file. This format is an extension to the A VI M-JPEG DIB as defined in the 
JPEG DJB FORMATtedmical note from Microsoft. The format is based on the ISO 10918 defined JPEG 
fonnat. 

It is assumed that the reader is familiar wi!h JPEG as defined in the ISO l 0918 document. For additional 
information on JPEG, see the ISO 10918 lnfoima.tion technology -- Digital compression and coding of 
contim.wu..Hone still images: Requirements and guidelines. 

For additional information about the JPEG DIB format, see Microsoft Multimedia Technical Note JPEG 
. . ' 

DJBFORMAT. 

For additional information about R&"'I• files see the Microsoft Windows Software Development Kit 
Multimedia Programmer's Guide and Multimedia Programmer's Reference. 

For additional information on installable compressors and decompressors, see the Video 
Compression/Decompression Drivers technical note from Microsoft. 

Portions. of the above Microsoft documents have been reprinted with permission of Microsoft Corp. 

OpenDML Sub-Committee on File Format: High Level Goals 

111 Interoperability and A VI Compatibility 
• Large F"ile Support 
• Frame and Field Indexing 
• Interleaving Audio with Video 
• Source and Header Information Storage 
• OpenD1\1L File Format Certification Code 
<11 Microsoft Certification and Communication 

Version History 

Version LO 
· Version 1.1 

November 13, 1995 
December 18, l 995 

Firs! Release 
Includes small changes from Microsoft 

. 2 . 
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OpenDML A VI File Format Extensions February 28, 1996 

l .0 Overview of Profession Video Requirements 

Goal 
Provide interoperability between different hardware and software vendors' Motion JPEG codecs. Support 
Video for Windows A Vl file format for MJPG video, while improving the performance of these systems. 

Issues 

A VI: Support Current AVI Format 

The goal is to support interoperability by standardizing on the A VI file format for Motion-JPEG video. 
This implies a minimum compatibility to support the standard A VI file access interface, as we11 as the 
vidcap and codecs that are part of Video for Windows. This means support of the MJPG DIB specification, 
supporting the RIFF file format as well as the standard A VI stream headers, allowing for optional audio 
interleaving, and supporting one storage of one frame of video per ##de data chunk in the LIST 'movi' 
chunk of the A VI file. 

60 Fields Per_ Second vs. 30 Frames Per Second; or 24 Frames Per Second For Film 

Professional Video Applications require the ability to sequence individual fields of the video data for 
certain playback rates and video effects. For example, in ord~r to do· a slow motion effect, it' is not 
sufficient !O just repeat the frames; the fields must be individually repeated. For example, as sequence of 
fields in a file numbered 123456 ... should be played at half speed as 11223344 ... rather than 12123434 .... 
As such, the individual fields should be accessible. A VI requires that frames are stored per data chunk. 
Storing individual fields in each chunk would break A VI applications. 

The extended A VI format will allow for access to individual fields. In addition, the format will allow for 
storage of 24 frame based files, such that file readers can properly convert between 24 frame based data 
storage and 25 or 30 frame PAL and NTSC playback. 

Improved Tombstone and Header Information 

Professional video applications need extended information such as starting tirnecode and reel ID to be 
contained inside the AVI file. More advanced information such as the location of timecode discontinuities, 
etc. are also desirable. 

- 3 -
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OpenDML A VI File Format Extensions February 28, l 996 

2.0 Increased AVI File Size 

Introduction: RIFF Chunk Format 

The A VI file begins as a standard R:1}1"• chunk (note that this is a non-standard representation that shows the 
4-byte size): 

RIFF (size) 'AVI ' •.. 

Standard RIFF AVI form 

There is only one RIFF chunk per file. RIFF sub-chunks may be either LIST chunks or regular sub-chunks. 
'The UST chunk obeys the same structure and may have regular or LIST sub-chunks; all other RIFF sub­
chunks have just an ID identifier and a size. These regular sub-chunks may not have sub-chunks. 

Increased FIie Size Limits (>> 1 GB) 

The current RIIP file format implies a. maximum chunk size of 4 GB because the size is stored as a 32-bit 
value. However, limitations to the RIFF parser code and MClA VI limits the file to only l GB. At data· 
rates of lO MB/s, a 1 GB file will last less than 2 minutes. 

Extension for File Size > 1 GB 

An AVI file can be extended beyond l GB by placing more than one RIFF chunk in the same file (which is 
legal). Each RIFF chunk can have a maximum size of I GB. Standard A VI applications will see the first 
RIFF chunk (RIJor 'A Vr') as a standard A VI file, and this chunk should be complete. Information that the 
file is extended over 1. GB should be placed in the Extended AV] header (see below). Subsequent RIFF 
chunks will be identified by the AVIX (for AVI extende.d) chunk id. These RIFF 'A VIX' chunks do not 
need to contain further data. It is expected that. the AVIX chunks only contain UST 'movi' data. All other 
A VI information should be stored in the first (RIFF 'A VI') chunk so that it is accessible by all applications. 

BEST AVAILABLE COPY 

- 4 -
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OpenDML A VI File Formm Extensions February 28, 1996 

RIFF .AV! form for mas > 1 GB 

header indicating 
presence RIFF AVlX chunks 

First chunk(< 1 GB) 

BEST AVAILABLE COPY 
- 5 -
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OpenDML A V1 File Format Extensions 

3.0 Frame and Field Indexing 

Introduction: 'idx1' Index Chunk 

February 28, !996 

The AVI file format specifies an optional 'idxl' chunk which contains a list of the offsets and chunk types 
of every chunk inside the UST 'movi' chunk. This list is used to make A VI playback and seeks more 
efficient because the location of each frame of video can be found without scanning through each sub-chunk· 
of the LIST 'movi' data. · 

Standard ldx1 form 

UST movi chunk daia ldx1 chunk data 

Issues 

• data of idx1 chunk is an index to each movi 
sub-chunk, includes offset and length of each chunk 

AUow Field Indexing 

>i 

In order to support field accurate indexing while still retaining A VI compatibility, the video data must be 
stored one frame per ##de 'movi' chunk, while an index must be present that gives the locations of both 
fields (if they exist) within the frame. Applications could then use field based codecs to perfonn field based 
effects (e.g .• slow motion, etc.). 

AHow Incremental Growth of Files 

The 'idxl' chunk follows the LIST 'movi' chunk in the file. As such, it mus! be moved in order to insert 
new data into the file. An interleaved frame index would be more efficient for the purposes of file growth. 

Minimize Disk Seeks 

In playback, there are several causes of inefficiency. One is that the index is at the end of the file, requiring 
a large seek when opening the file. The other fa tha! the index itself contains all the chunks inside the 
'movi' da1a, not just those for one AVI stream. As such, the index must be preprocessed so that the location 
of each frame in the index can be found. 

-6- BEST AVAILABLE COPY 
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Proposed Index List 

Overvic,v 

Instead of using a index chunk like 'idx I', a new index structure is proposed. The index has "the following 
main characteristics: 
ti The can either be a single index chunk, or a two tiered index, with a super index pointing to interleaved 

index segments in the 'movi' data. 
ti The index can include locations of !he fields within a. frame. 
e The index has no restrictions to 4 GB file size. 
41 There is an index per data stream (if necessary). 

The advantages of the index are as follows: 
41 The index can contain the locations of the individual fields in each chunk as well as the chunk 

information as a whole. The 'idx l' chunk only contains indices of the frames. 
ti The index segments are interleaved within the 'movi' data, meaning that the file can be grown. The 

'idx 1' chunk is present at the end of the file. It must be moved for the file to grow. 
e The index segment is smaller than an 'idxl' chunk, so the amount of data needed to be read in order to 

access a particular frame is less. Also, if the index is interleaved before its data (Le., less efficient in 
write), then playback will be more efficient than the 'idx l' chunk. 

• The index lists are present per stream number(##). As such, the list can be accesses like an array, 
unlike the 'idxl' chunk which contains entries for all 'movi' chunks from all streams. 

The .index is implemented as an index of indexes (optional) and an index of chunks. Both are based on a 
base index form. 

Base Index Form 'indx' 

Thus the actual implementation is based on a base index fom; 'ind;!.': 

struct _aviindex_chunk { 
FOURCC fee; 
DWORD cb; 
WORD wLongsl?erEntry; 
BYTE b!ndexSubType; 
BYTE bindexType; 
DWORD nEntries!nUse; 
DWORD dwChunkid; 
DWORD dwReserved[3J; 

// size of each entry in a!ndex array 
// future use. must be 0 
// one of AVI_INDEX_* codes 
// index of first unused :member in aindex array 
// fee of what is indexed 
// meaning differs for each index 
// type/subtype. 0 if unused 

struct _aviindex_entry { 
DWORD adw[wLongsl?erEntryl; 

l aindex[ ] ; 
} ; 

The actual size of the entries oft.he aindex array are entered into wLongsPerEntry. Between the cb 
field and wLongsPerEn try the actual size of !he array is known. The field nEn t:de:sinUse allows 
for a chunk to be allocated longer than the actual number of used elements in the array. 

The types defined for the bindexType and bindexSubtype field are !he following: 

// bindexType codes 
II 
!/define AVI_INDEX_OF_INDEXES O:x:00 // when each entry in aindex 
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#define AVI_!NDEX_OF_CHtJNKS 

#define AVI_INDEX_IS_DATA 

Ox01 
II array points t:o an index chunk 
// when each entry in aindex 

Ox80 
// array points to a chunk in the file 
// when each entry is a.Index is 
II really the data 

II bindexSubtype codes for INDEX_OF_CHIJ.N'.KS 
II 
#define AVI_INDEX_2FIELD OxOl 

A VI Standard Index Chunk 

II when fields within 
II are also indexed 

The A VI Standard Index chunk contains information which indexes A VI frames. 

typedef struct _avistdindex_chunk { 
fee; I I •ix##• 

frames 

FOURCC 
DWORD 
WORD 

cb; 
wLongsPerEntry; 
bindexsubType; 
bindexType; 
nEntriesinUse; 
dwChunkid; 
qwBaseOffset; 

II 
II 
I/ 
JI 

must be sizeof (aindex[OJ) /sizeof.(DWORD). 
BYTE 
Bi/'l'E 
DWORD 
DWORD 
QUADWORD 

must be o· · · -
must be AVI_INDEX_OF_CHt,1NKS 

II '##de' or '##db' or '##wb' etc .. 
// all dWOffsets in aindex array are 
JI relative t:o this 

DWORD dwReserved3; II must be 0 
struct _avistdindex_entry { 

DWORD dwOffset:; II 
DWORD dwSize; II 

qwBaseOffset + this is absolute file offset 
bit 31 is set if this is NOT a keyframe 

) aindex[ J; 
AVISTDINDEX, * PAVISTDINDEX; 

A single standard index chunk can only index dam within a 4 GB region. The dwOf f set field points to 
the start of the data itself, and not to the start of the RIFF chunk for that field. 

Standard Index Chunk 

UST moll! chunk data 

• data of Standard AVI index chunk is an index to 
each movi chunk da!a, includes offset and length of chunk. 

The index chunk above is shown in !he 'movi' data, but may be found in !he stream header (see below). 

- 8. 
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A '11 Field Index Chunk · 

The A VI Field Index Chunk is the same as the Standard Index Chunk _except that it contains the locations of 
each field in the frame. · 

typedef stnict _avifieldindex.....ch~nk 
FOURCC fee; II 'ix##' 
DWORD cb; 
WORD wLongsPerEnt:ry; // must be 3 (size of each entry in 

// alndex array) 
BYTE bindexSubType; / / AVI_:r::tIDEX_2FIELD 
BYTE bindex'l'ype; II AVI_INDEX_OF_CHUtli"KS 
DWORD nEntriesinUse; 
DWORD dWChunkid; '##de' or '##db' 
QUADWORD qwBaseOffsetr 
DWORD dwReserved3; 

II 
II 
II 
II 
{ 

offsets in aindex array are relative to thi's 
must l:le O 

struct _avifieldindex_entry 
DWORD dwOffset; 
DWORD dwSize; // size cf all fields 

. ____ { LJ!::1it 31 s.et _f9r. NON-keyframes) 
DWORD dwOffsetField2; / / offset to· ·second field . 

} aindex{ l; 
AVIFIELDINDEX, ,-. PAVIFIELDINDEX; 

The field wLongsPerEntry is set to 3 because of the addition of the dwOffsetField2 field in the 
array. This is indicated by setting the sub type to AVI_INDEX_2FIELD. · 

Field Index Chunk 

LIST movi chunk data 

• data ol Field Index Chunk Is an Index to each movl 
sub-chunk data, includes oflsel and length ol chunk. 
as well as offset to the second field. 

The index chunk above is shown in the movi data, but may be found in the stream header (see below). 

A VI Super Index Chunk 

The Super Index Chunk is an index of indexes and is always found in the 'indx' chunk of an A VI file. It is 
defined as follows: 

typedef struct _avisuperindex_chunk { 
FOURCC fee; // 'ix##' 
DWORD cb; II size of this structure 

BEST AVAILABLE COPY 
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WORD 
BYTE 
BYTE 
DWORD 

wLongsPerEntry; 
bindexSubType; 
binde.xType; 
nEntriesrnuse; 

// must be·4 {size of each entry in aindex array} 
// must be O or AVI_INDEX_2FIELD 
// must be AVI_INDEX_OF_INDF,XES 
// nu.'llber of entries in aindex array that 
II are used 

DWORD dwChunkid; II '##de· or. '##db' or '##wb', etc 
DWORD dwReserved[3J; // must be 0 
struct _avisuperindex_entry { 

QUADWORD qwOffset; // absolute file offset, offset O is 
// unused entry?? 

DWORD dwSize; 
DWORD dwDuration; 

// size of index chunk at this offset 
II time span in stream ticks 

aindex[ ] ; 
AVISU!?ERINDEX, ·* PAVISUPERINDF,X; 

· The bindexSubType is set to the type of index that the Super Index points to. If the index chunks are 
Standard Index Chunks, then the value should be 0. If the index chunks are A VI Field Index Chunks, then 
the value should be AVI_INDEX_2FIELD. This implies that a stteam cannot mix Field and Standard 
Index Chunks. 

Super Index Chunk 

• data of #ltix chunk is an index to each movi 
sub-chunk data, Includes offset and length of chunk, 
arid possibly the offset to me second field. 
•• data of Super Index !ndx chunk is an Index to each ##ix 
movi sub-chunk. 

If we use the mtpc chunks, then they must be indexed by their own index List: Palette changes should not 
appear in Lie same Index List as ##de chunks, since they eliminate the ability to access an element {frame) 
directly without having to scan the list. 

Index Locations in RIFF File 

Unlike the 'idx l' chunk, a single index is stored per stream in the AVI file. An 'indx' chunk follows the 
'strf chunk in the LIST 'strl' chunk of an A VI header. This 'indx' chunk may eilher be an index of indexes 
(super index), or may be an index to the chunks directly. In the case of video, this means that the chunk is 
either a AV!SUPERIJ.l.'DEX or an AVIF!ELDII\l'DEX/AVISTDINDEX. 
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If the 'indx' chunk is a standard or field index chunk (i.e., not an index of indexes) then the stream has only 
one index chunk and there is none in the 'movi' data. 

If the 'indx' chunk is a Super Index, then the corresponding index chunks are marked with 'ix##' in the 
'movi' data. The## is the stream number, the same as for the ##de or ##wb. The index chunks can be 
either standard or field index chunks. · 

, . ., -· 
A file can be easily grown if it has a standard index in the 'indx' chunk position. The chunk can be moved 
to a new 'ix##' chunk:, and a new super index can be inserted into the str~am header ('indx' position). New. 
'ix##' chunks can be added to grow the file. 

Note the reversal of the '##ix' to 'ix##'. This is for AVI backward compatibility. Note that 
INDEX_IS~_DATA sj:reams remain as '##ix'. 

Here is a sample RifF file in the fom;at shown by the RIFFW .ALK utility: 

RIFF (7F038718) 'AVI ' 
LIST (0001084C) . 'hdrl' 

avih (00000038) 
.LIST (000044EO) "str.l' 

strh (00000038) 
strf (00000428) 
indx (00003F'F'8) 
vprp (00000064) 

LIST (0000405El •strl' 
strh (00000038) 
strf {00000012) 
indx !00003FF'8) 

LIST (0000404C) •strl' 
strh (00000038) 
strf (00000000) 
indx (00003FF8) 

LIST (00000060) 'Od.'111' 
dmlh (00000054) 

LIST (?FOOOOOO} 'movi' 
Olwb (00002dFO) 
OOdb {00030004) 
Olwb (00002dFO) 
OOdb (00030004) 

<- video super1naex 
<- video property header 

<- audio superindex 

<- timecode stream ... 

<- timecode superindex 

<- size still temp. 

... time passes 
02ix (00003FF8) 
. . . time passes 
ixOO (00003FF8) 
ixOl (00003FF8) 

<- data chunk for timecode stream 

.. etc .. 
idxl (00030000) 

RIFF (7F038718) 'AVIX' 

<- partial video index 
<- partial audio index 

<- original index (optional) 

• J.I .. 
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4.0 Interleaving Audio with Video 

Issues 

lnte:rJeaving Rate 

Files/or Editing 
Files for _Playback 

Single or Multiple Files for Video and Audio 

Multiple Tracks of Audio Storage 

Mono and Stereo Audio 

February 28, l 996 

Support of multiple streams of data exists in AVI. A proposal to recommend that audio be stored as two 
mono streams should be examined. Not ail applications would be able to play this back in stereo, however. 

Audio/ Video Time Stamping (Sync Point List) 

It is necessary to add time stamping information to account (and correct) for drift between audio and video 
when using hardware that is not able to maintain a perfect synchronization between audio and video (via a 
hardware connection) and when there exists a drift in the crystal frequency on audio hardware. 

This can be accomplished by adding a sync point list into the file. A sync point list identifies two samples 
in different streams that are to be played at the same time. Thus drift can be corrected by identifying sync 
points and if necessary, correcting for the drift during playback. 

Definition of Sync Point List is based on the base index list chunk and is forthcoming ... 

Notes on Interleaving Audio and Video 

Wit.11 the exception of AVI files playing off CD-ROM drives, it is not necessary to interleave the audio and 
video into REC chunks. In fact, with higher video and audio data rates, it is.probably more efficient to store 
the audio in large consecutive blocks. As such, !he audio can be interleaved in large blocks (not necessarily 
done on a frame basis). 

Audio data chunks may or may not be in integral frames, or multiple of frames. The other option would be 
a constant number of bytes. Also, audio may be interleaved before or after the corresponding video. This is 
just a tradeoffbetween record and playback performance. Typically, saving audio chunks after video in 
record will give better record performance, which is important because hard drives tend to be less 
performant during write operations. However, during playback, multiple streams and cuts may be played, 
reducing the drive performance. 

Do we still want this section, or do we want to drop if? 
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5.0 Source and Header Information Storage 

Goal 

February 28, 1996 

The goal is to implement a standard ·way to store certain header and tombstone information in an A VI file 
so that other applications can interpret and use this data. In many cases, the header data is not uniformly set 
between different A VI files. 

Required Information 

· Main A VI Header (avih) 

Total Frames 

The dwTotalFrames field indicates the size (number of frames) within the first .RIFF 'AVI' chunk. 

A VI Stream Header (strh) 

Quality Information. 

A VI defines the quality of a clip by a DWORD va!ue·from O to l 0000. This value seems arbitrary. For 
MJPG files, a standard quality should be defined. The quality can be defined by either of these three 
modes: 
• constant average dam rate 
• constant Q-table 
<11 lossless · 

Lossless is not part of the Baseline process. As such it requires !he definition of a new Process. Under 
baseline, lossless can be achieved by setting the Q-tables to unityl. 

Basically, under constant data rate, the desired data ratefor the file should be specified (in kB/s). This, plus 
the number of fields per frame, should be able to detemiine the Q-tables required to compress the image. 

Under constant Q-table, there are two possibilities. Either the absolute Q-tables are given (8x8 matrices) 
per component (in our case, 2), or a factor which is used to generate any Q-12.ble of a standard one. The 
cons1ant Q-table file would of course have the same 12.bles repeat.eel per field, as per the MJPG DIB spec. 
The advantage of a Q-factor is the reduction of header information. However, tweaked Q-tables would no 
longer be possible. 

l While a lossless (or pseudo lossless) process can be defo:ied by setting the Q-tables to unity, the ISO 
specification of lossless JPEG compression is a differem process. 1.ossless encoding as defined by ISO 
does not use DCT transformed data. For a sample iO be encoded, a predictor is formed from the 
reconstructed values of up to three neighborhood samples. This gives a prediction of the of the sample to 
be encoded. The predic1ion is _sub1racted from the actual value of the sample and the difference is losslessly 
entropy coded using either Huffman or arithmetic coding. As far as forming a type of pseudo lossless 
compression from a baseline JPEG process with unity Q tables, there is the potential of some slight loss of 
data during the DCT process due to arithmetic precision. Practically speaking, there is no real image 
quality loss, but the word lossless implies a guarantee of reconstructing the source image on a bit by bit 
basis. 
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It seems that on this point, there was no clarification possible. Do we drop the section? 

Scale I Rate 

The scale :and rate parameters will define the correc; ratio for different video standards. Known ratio values 
are (rateiscale): 

NTSC 
PAL 

rcFrame 

30000/1001 
25/1 

The on-disk RECf coordinates are 16-bit values. The RECT structure in NT is a 32-bit (LONG) for each 
coordinate, but the on-disk ones remain 16-bit. 

AVI Strenm Format (strf) 

Height 

The MJPG DIB spec lists l:hat heights less than 288 are for single frames (one chunk) and greater than 288 
are for interleaved fields. However. there is no real connection between frame height and interleaving. The 
biHeight parameter refers to the raw height of the frame (imerleaved or not). OpenDl\1L codecs that 
operate in field by field modes will be passed this value divided by 2 to get the field height. 

Extended AVI Header (dmJh) 

typedef struct { 
DWORD dwTotalFrames; 

ODMLExtendedAVIHeader; 

Total Frames 

The dwTotalF:r:ame:s field indicates the read size of the A VI file. Since the same field in the Main A VI 
Header 'avih' indicates the size within the first ruFF 'AVI' chunk. 

Video Properties Header (vprp) 

The video properties header identifies video signal properties associated with a digital video stream in an 
AVI file. This header attempts to address two main video properties: 

• The type of video signal (PAL, NTSC, de., as well as the resolution of the video signal). 
• The framing of the compression within a video signal. 

The parameters can be used to uniquely describe a video signal. 

typedef struct ( 

• 14 • 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2910 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



OpenDML A VI File Format Extensions February 28, 1996 

DWORD 
DWORD 
DWORD 
DWORD 
DWORD 
DWORD 
DWORD 
DWORD 
DWORD 
1/IDEO_FIELD_DESC 

VideoPropHeader; 

VideoFormatToken; 
VideoStandard; 
dwVerticalRefreshRate; 
dwHTotalinT; 
dwVTotalinLines; 
dwFrameAspectRatio; 
dwFrameWidthinPixels; 
dwFra:rneHeightinLines; 
nbFieldPerFrame; 
Fieldinfo[nbFieldPerFramej; 

Video Format Token 

. em.L"l\ {FORY.AT_UN1{N0li'.'N, FOR."iAT_PAL_SQUAAE, FOR.'1'1AT_PAL_CCIR_601, 
FORJ!.<.J',T_N'l'SC_SQUARE, FORMAT_NTSC_cc:IR_601, ••• } VIDEO_FORMAT; 

The fonnat token indicates that a known standard is defined for the following data fields. Those fields must 
be filled, but there value can be expected to be the defined standard. If the fonnat is defined as 
FORMAT_UNK.'ITOWN then the fields may contain special values. Knovvn tokens are defined in the table 
below: 

Token Standard Refresh H-Total V-Total Frame Frame Frame · 
Rate Aspect Width Height 

Ratio 
NTSC NTSC 60 858 .525 Ox00040003 720 485 
CCIR601 (4;3) 
NTSC NTSC 60 780 525 Ox00040003 640 480 
SQUARE (4:3) 
PAL PAL .50 864 625 Ox00040003 720 .576 
CCIR601 (4:3) 
PAL PAL 50 944 625 Ox00040003 768 576 
SQUARE (4:3) 

Video Standard 

enurn { STANDARD_UNKNOWN, STANDl>F.D_P.AL, STANDARD_NTSC, STF.NDARD_SECAM} 
VIDEO_ST.I\NDA.RD; 

Defines standards such as NTSC, PA.L etc. Implicitly defines venical refresh rate. 

Vertical Refresh Rate 

Used when an unknown standard is specified. Normally, 60 for NTSC, and 50 for PAL. 

Defines the horizontal total, in T (one luminance sample: pixel) 

V~ 1'otal in Lines 

Defines the vertical total, in lines. 

• 15 -
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Active Frame Aspect Ratio 

The aspect ratio is stored as a DWORD value with a word each· storing the x:y ratio. For example, 1 to 1 is 
Ox00010001. Standard values for television is 4:3 or 16:9. This value can be used with the frame width 
and height to calculate the pixel aspect ratio. 

Active Frame Width in Pixels 

Defines the active frame width in pixels. The bitmap might digitize a region that is smaller or bigger than 
the active video width. 

Active Frame Height in Lines 

Defines the frame height in lines. The bitmap might digitize a region that is smaller or bigger than the 
active video height. 

Number of Fields Per Frame 

One or two, depending on whether the video is interlaced or progressive. · 

Field Framing Information 

The field framing information defines where the compressed image is with respect to the video signal. The 
data is present for each field (and may be different). 

Typedef struct { 
DWORD CompressedBMHeight; 
DWORD CompressedBMWidth; 
DWORD ValidEMHeight; 
DWORD validBMWidth; 
DWORD ValidBMXOffset; 
DWORD ValidE!MltOffset; 
DWORD VideoXOffsetinT; 
DWORD VideoYValidStartLine;. 

VlDEO_FIELD_DESC; 
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T 
)1-.:::::.:::::::__ X Oril)ln: Leading ooge al HSync 

r\lalldBM L ~ XOttsai 1 
Tr 

Valida.MY 
_t_ 

Compressed Bitmap Height and Width 

The compressed bitmap height and width represent the size of the compressed image. For JPEG, these 
values are multiples of 8. 

Valid Bitmap Height and Width, X and Y Offset 

The valid bitmap height, vv:idth and x and y offsets represent the size of the valid data within the compressed 
bitmap. Because padding may be required when compressing, it is no! guaranteed that all the data vvithin 
the compressed image is valid. Note that compressing blanking is still valid. In the case where all the 
compressed bitmap comes from the video signal, then the valid height and width are equal to the 
compressed height and width, and the offsets are 0. 

Val!d X-Offset in T 

The VideoXOffsetin'l' is used to locate the x position of the start of the valid bitmap with reference to 
the video signal. The value is a measurement in units of T, which is one luminance sampling clock, from 
the leading edge of the horizontal sync pulse (CCIR 624-3). · 

Vaiid Y Start Une 

The VideoYVa 1 i dStartLine field is used to locate the line that the valid bitmap starts on. This value 
will be differem for each field. (CCIR 624-3). 

A typical value for the Framing Jnformalion for NTSC CCIR 60! would be: 
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Video Compres Compres Valid Valid Valid Valid VideoX Video Y 
Type sedBM sedBM BM BM BMX BMY Offset in Valid Start 

Hei ht Width Hei ht Width 0 0 T Line 
Field 1 248 720 248 720 0 0 122 20 
Field l 248 720 248 no. 0 0 122 283 

Source and Timecode Inf o:rmation 

The following _information is used to describe timecode and source information iriside an A VI file. 

Base Timecode Structure 

All SMPTE timecode information is stored in the following format: 

typedef union _timecode ( 
struct { 

WORD 

} ; 

WORD 
LONG 

wFrameRate; II O is 30 drop. do we need other drop 
II frame rates? 

wFra:rneFract; II fractional frame, full scale is always 
lF:i::ame; 

_int64 qwAll; 
TIMECODE, *PTIMECODE; 

OxlOOOO 

This format allows for a frame, and a frame fractional value w be specified, with the frame rate stored in the 
low word of the value. As the values are stored, two timecodes can be compared and subtracted. For drop 
frame code, no lFrame values are skipped, so a drop frame timecode of l :00:00;00 would be a lFrame 
value of 107892, 

Timecode Discontinuity Table (Stream) 'tcdl' 

The following srructure defines a timecode discontinuity table. This would be stored as a stream itself. The 
. table would either be a table alone in the 'indx' chunk of that srream, or if the table is large, an index to the 

table could be stored ·with the table itself stored as a #-#ix in the 'movi' data, · 

#define Fik'CSEQUENCE_NONE 0 
#define F!LM_SEQUENCE_AABBBCCDDD 1 
#define FILM_SEQUENCE_AAABECCCDD 2 

II structure of a timecode discontinuity table. note that this fits 
// within the definition of the structure of an index chunk 
II 
typedef struct _timecode_dl_chunk { 

FOURCC fee; II '##ix' 
DWORD cb; (I sizeof this structure less 8 
WORD wLongsPerEntry; II must be 4 or more 
BYTE bindexSubType; II must be O 
BYTE bindexType; II AVI_INDEX_IS_DATA 
Di'llORD nEntriesrnuse; // index of first unused entry in aindex array 
DWORD dwChunkid; I I • tcdl • (timecode discontinuity list) 
DWORD dwReserved(3J; II future, must be 0 
struct _timecode_dl_entry { 

QUADWORD qwTick; // time in terms of this strea.'lls's tick rate 
TIMECODE timecode; // tirnecode 
DWOR.D dwuser; II timecode user data 
struct { 
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II Which frame in color sequence DWORD 
DWORD 
DWORD 
DWORD 
DWORD 

ColorFrame ; -4; 
ColorSequence : 4; 
FilmFra."lle : 5; 
FilmSequenceType 

II Duration in frrunes of complete sequence 
II Offset into pull-down sequence 

·Reserved; 16; 
3; II One of FILM_SEQUENCE_XXX defines 

// Future use - set to 0 
) Flags; 
TCHAR .szReelld[32]; / / source id 

a!ndex[ l; 
) ; 

The Flags structure can optionally specify color framing, and film pull-down information. If all fields are 0 
then no such optional information is present. Notice that there is no explicit flag for drop frame NTSC 
since that information ln already stored in the TIMECODE structure. 

If Co1orSeq..ience is non-zero then ColorFrame contains a frame number from Oto 
· ColorSequence-1 which specifies t.1-ie color foaming of the frame specified in the timecode structure. 

If FilrnSequence'lype is nm FILM._SEQUENCE_NONE, then FilrnFrame contains the offset into the 
pull-down sequence corresponding to the frame specified in the tiIT1ecode structure. For e.xample, if 
FilmFrame is 1 and.F.ilmSequenceType is FILM_SEQUENCE_AAEBBCCDDD then the referenced 
frame is a BB frame. Again, if FilmFrame isl and FilmSequenceType is 
FILM_SEQUENCE_MABBCCCDD then !he referei:iced frame is an AB frame. 

Timecode Stream 'time' 

This structure defines a timecode value for every tick of the timecode stream 

// structure of a timecode stream data chunk. for storing every 
// event in a timecode stream rather than just the discontinuities 
//. 
typedef struct _timecode_stream_chunk { 

:fa'OURCC fee; I/ . ##ix' 
DWORD cb; II sizeof this structure less 8 
WORD wLongsPerEntr.y; // must be 3 
BYTE bindexSubT:ype; // must be 0 
BYTE b!ndexType; // AVI_INDEX __ IS ... DA'l'A 
DWORD nF..ntriesinUse; II index of first unused entry in aindex 
DWORD dWChunkld; // 'time' (timecode stream) 
DWORD dwReserved[3l; // future, must be 0 
struct _timecode_stream_entxy { 

TIMECODE timecode; II timecode 
DWORD dwUser; II timecode user data 
struct { 

I I iilihich frame in color sequence 

array 

DWORD 
DWORP 
DWORD 
DWORD 
DWORD 

ColorFrame 4; 
Colorsequence : 4; 
FilmF'rame : 5; 
FilmSequenceType 
Reserved : 16; 

II Duration in frames of complete sequence 
II Offset into sequence 

} ; 

} Flags; 
a.Index[ J; 

FHm Transfer L-Og Information 

#define FJ.LM_LOG_EVERTZ 
#define FIL.M_LOG_FLEX 

1 
2 

3; II One of FILM_SEQUENCE_XXX defines 
II Future use - set to 0 

II structure of a film transfer log. Note that this fits 
I I within 1:he definition of the structure of. an index chunk 
II 

- 19 -

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2915 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



OpenDML A VI File Format Extensions February 28, 1996 

typedef struct _fiL"l\,.,..transfer_chunk { 
FOURCC fee; // '##ix' 
DWORD cb; // sizeof this structure less 8 
WORD wLongsPerEntry; II must be 4 or more 
BYTE bin.dexSubType; I I must be 0 
BYTE binde~lype; II AVI_INDEX_IS_DATA 
DWORD nEntrieslnUse; II index of first unu~ed entry in aindex array 
DWORD dWChunkid; // 'film' (film transfer log) 
DWORD dwReserved[3J; // future, must be 0 
struct _filro.....transfer_header { 

DWORD dwLogType; I I Which type of FILM_LOG_XXX file format 
DWORD dwHeaderSize; II Size of this _fil~'-transfer_header structure 
DWORD dwReserved{4);I/ Future use - set to 0 
// DWORD dwUserDefined[J; II Optional user data 

} FiL"I\Header; 
// BYTE bTransferLog[J; // The actual transfer log begins here 

} ; 

The size of the FilmHeader is given by the dwHeaderS;i.ze. This allows for user defined additions to 
the header, which appear at the end of the FilrnHeader. The ASCil film transfer log begins immediately 
after the FilmHeader structure. The size of the ASCH data can be determined from the · 
dwHeaderslze of the header and Ehe cb size of the eriiire structure. The ASCII data should be padded 
with N1JLLs to the nearest DWORD structure size. 

The contents of the bTransferLog array is byte for byte t.11e contents of the ASCH transfer log file of the 
type given in the dwLogType field. For now, two types are defined: 

FILM...:LOG_EVERTZ: the detailed .FIL fiie format can be obtained from · 
Evertz Microsystems, Ltd. 
3465 Mainway 
Burlington, Ontario L7M lA9, Canada 
905-335-3700 

FILM __ LOG_H.Jp(: the detailed FLEX file format can be obtained from 
Time Logic, Inc. 
11992 Challenger Ct. 
Moorpark, CA 93021 
805-529-1155 

Microsoft Defined Tombstone Data 

A suggestion to replace the entire RI FF INFO section by a tagged text field bibliographic information 
section requires standardized text fields to be defined. 

The floor is open/or proposals. 

The following tombstone data has already been defined by Microsoft: 

Additional A VJ information following the 'strl' chunk in the A VI header LIST 'hdrl' chunk. (from A VJ 
RJ FFform, Video for Windows SDK): 

Additional Header Dam 

- 20-

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2916 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



OpenDML A VI File Format Extensions February 28, 1996 

After the 'strl' chunk, some AVI files might have additional header data. Additional information 
can include timecode chunks that apply to the whole file. The following timecode four-character 
codes are useful in AVI files: 2 

....:..F.:..o.:..u;;;.r·....:c....:h....:a.:..ra;;;.c::.:t.:..er:.....;:;co;;.d.:..e:;..._......:;.D:...e;..;;s-'-cr;;..;i..cp.;.;ti;.;;.o"'n-· ----------.;.._--''--------..-:..- ... ____ _ 

IS1\1P 

IDIT 

Indicates the chunk contains the SMPTE timecode of the digitization 
starting point. The time is expressed as a zero-terminated text string of 
the form HH:MM:SS.FF. If performing MCI capture in AVICAP, this 
chunk is automatically set from the MCI start time. 

Indicates the chunk specifies the time and date digitizing commenced. 
This time is contained in an ASCII suing of exactly 26 characters and 
has the format "Wed Jan 02 02:03:55 1990\n\O". The ctime and 

. asctime functions can be used to create strings in this format. 

The 'ISMP' timecode chunk usually corresponds to the starting timecode copied from the first 
sample of a captured sequence. Use this chunk to index the captured sample to the original sample. 
For example, if you need to recapture a video sequence, you can use the timecode to reposition the 
original sequence and restart capture from that point. 

The 'IDIT' timecode chunk usually corresponds to the time the sample was captured. This 
timecode provides a reference to the age of a sample and creates a history if a series of samples is 
captured. 

The weakness with the above section is that the ISMP information does not include any reel ID, so the 
effective timecode is meaningless. 

Additional information, global to RIFF files (from Multimedia File Formats, Windows 3. ! SDK): 

The INFO List Chunk 

The ''INFO" list is a registered global form type that can swre information that helps identify the 
content~ of the chunk. This information is useful but does not affect the way a program interprets 
the file; examples are copyright information and comments. An "INFO" list is a "UST" chunk 
with iist type "INFO." The following example shows a sample "INFO" list chunk: 

LIST{'INFO' INAM("Two Trees•z) 
ICMT{'A picture for the opening screen"Zl J 

An "INFO" list should contain only the following chunks. New chunks may be defined, but an 
application should ignore any chunk it doesn't understand. The chunks listed below may only 
appear in an "INFO" list Each chunk contains a ZSTR, or null-terminated tex1 string. 

Chunk m Description 

IARL Archival Location. Indicates where the subject of the file is archived. 

IART Artist. Lists the artist of the qriginal subject of the file; for example, 
"Michaelangelo." 

ICMS Commissioned. Lists the name of the person or organiza1ion that commissioned the 
subject of the file; for example, "Pope Julian Il." 

----------------
2 Note that these chunks are lxxx chunks, and as such, should be found in an INFO chunk (see .;omment 
below)? 
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ICMT 

ICOP 

ICRD 

ICRP 

IDIM 

IDPI 

IENG 

IGNR 

IKEY 

ILGT 

IMED 

INAM 

l.PLT 

IPRD 

ISBJ 

ISF1' 

ISHP 

ISRC 

ISRF 

ITCH 

Comments. Provides general comments about the file or the subject of the file. If the 
comment is several sentences long, end each sentence with a period. Do not include 
newline characters. 

Copyright. Records the copyright information for the file; for example, "Copyright. 
Encyclopedia International 199 l. ''. If there are multiple copyrights, separate them 
by a semicolon followed by a space. 

Creation date. Specifies the date the subject of the file was created. List dates in 
year-month-day format, padding one-digit momhs and days with a zero on the left; 
for example, "1553-05-03" for May 3, 1553. 

Cropped. Describes whether an image has been cropped and, if so, how it was 
cropped; for example, "lower-right corner." 

Dimensions. Specifies the size of the original subject of the file; for example, "8.5 
in h, 11 in w." 

Dots Per Inch. Stores dots per inch setting of the digitizer used to produce the file, 
such as ';300." 

Engineer. Stores the name of the engineer who worked on the file. If there are 
multiple engineers, sepatate the names by a semicolon and a blank; for example, 
"Smith, John; Adams, Joe." 

Genre. Describes the original work, such as "landscape," "portrait," "still life," etc. 

Keywords. Provides a list of keywords that refer to the file or subject. of the me. 
Separate multiple keywords with a semicolon and a blank; for example, "Seattle; 
aerial view; scenery." 

Lightness. Describes the changes in lightness settings on the digitizer required 10 · 

produce the file. Note that the format of this information depends on hardware used. 

Medium. Describes the original subject of the file, such as "computer image," 
"drawing," "lithograph," and so on. 

Name. Stores the title of the subject of the file, such as "Seattle From Above." 

Palette Setting. Specifies the number of colors requested when digitizing an image, 
such as "256." · 

Product. Specifies the name of the title the file was originally intended for, such as 
"Encyclopedia of Pacific Northwest Geography." 

Subject. Describes the contents of the file, such as "Aerial view of Seattle." 

Software. Identifies the name of the software package used to create the file, such as 
"Microsoft WaveEdit" 

Sharpness. Identifies the changes in sharpness for the digitizer required to produce 
the file (the format depends on the hardware used). 

Source. Identifies the name of the person or organization who supplied the original 
subject of the file; for example, "Trey Research." 

Source Form. Identifies the original form of lhe material that was digitized, such as 
"slide," "paper," "map," and so on. This is not necessarily the same as IMED. 

Technician. Identifies the technician who digitized the subject file; for example, 
"Smith, John." 

Other chunks can be added to the INFO section (or to a new section?) 
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'Hi\S P~ 
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6.0 Other File Issues 

Issues 

Continuation Over Multiple files 

With restrict.ions to the maximum file format and limitations on the maximum size of disk partitions, it may 
be desirable to implement a mechanism that specifies a linkage across multiple files. It wrn certainly be 
desired that the data of one stream of video can be captured across multiple files. For the moment, this will 
be external to the A VI file. 

Minimized Time to Open Files 

tbd 

Simultaneous Reading and Writing I MuJtiple Access 

tbd 
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7.0 MJPG Motion JPEG DIB Extensions 

Issues 

ISO vs. Non ISO Formats · 

For interoperability between various hardware and software codecs, it is not sufficient that the file format be 
standardized; the contents of the video data chunks must be standardized. In order to comply ·with industry 
standards, the A VI J\.1JPG specification and O:MF 2.0 file format specifications, the standard ISO Motion 
JPEG specification is proposed, with certain additions to support efficient identification of the interleaved 
fields in the frame, 

Non ISO formats could be used provided that they provide the same outward appearance as the ISO data 
chunk. This would require different codecs to decompress and compress the data, 

· This document currently addresses 8-bit 4:2:2 YUV as per the Microsoft specification. 

Video vs. Bitmap 

Issues between the fact that a bitmap is a pure rectangle, while video starts with half lines; Motion JPEG 
compresses on mull iple of 8 lines, so what is the frame of video that is compressed vs. the real frame. 

See the section of the Video Properties Header in Section 5.0. 

Proposed Data Chunk Format 

The data chunk format is defined as per the Microsoft JPEG DJB FORMATTedmical Note, Type 2: 
Motion JPEG DID. 

From the DI.B spec: 

Type 2: Motion JPEG 
Motion JPEG DIBs shall accommodate interchange formats which satisfy the "General sequential and 
progressive syntax'' (ISO !0918 Part l, Aliilex B, Para. B.2). A set of images of this type with 
compatible parameters can be placed in an AVl file to describe a motion sequence. Frame headers for 
these D1Bs shall be limited to those specified in Para B.2.2 of the cited Annex B. These 1ypes are 
SOFO, SOFI, SOf'2, S0F3, SOF9, SOFI O and SOFI l. Of I.he types accommodated; this specification 
provides implementation only for the Baseline Sequential DCT (SOFO). 

This DIB type contains incomplete JPEG data (Abbreviated Format per ISO I 0918) and is not intended 
for stand-alone single image frame disk files. It may be used within RIFF files and other contexts 
where it is appropriate to: 
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a. Decode an image without supplying the associated JPEG Huffman tables. This presumes 
the codec has been properly pre-initialized prior to image decode. 

b. Request encoder output of compressed image data absent embedded Huffman Tables. 

All motion JPEG data will use YCrCb encoding, 

In an A VI sequence all JPEG frames will be key frames as this ensures that withi!J the A VI and Video 
for Windows architecture all frames will be directly and independently addressable. 

For optimal size and speed during playback of an A VI file the Huffman data used by motion JPEG will 
be fixed and defined by this document. This will make the individual frames of every motion sequence 
smaller and more efficient to play-back. Also as all sequences of motion images use the same Huffman 
data and colour space it is much more likely that motion data can be directly exchanged without re­
compression. A definition of the Huffman data.will be provided in MMREG.H (which is listed at·the 
end of this document) as a byte string which can be concatenated onto the start of a motion JPEG image 
to form a valid still JPEG image-

MJPGDHTSeg = { X'FF', ·DHT, length, JPEG Huffman table parameters·} 

Q-table data is present and may vary in every frame of a motion sequence to permit control over the 
bandwidth of sequences which contain bursts of frames of varying levels of complexity. The resta1t 
interval used during the compression process may also vary for every frame. 

Only the interleaved form ofYCrCb images is supported for motion JPEG data. This implies !hat only 
one SOS segment will be present in any particular motion JPEG image. 

The following applies (again from MS DIB spec): 

As in the JPEG DIB format the JPEG stream syntax is used for the image data with the following 
constraints. The following JPEG marker codes SOI, DRI, DQT, SOFO, SOS and EOI are expected 
(mandatory) in the image data chunk, and the constrained values shown in the example below are 
mandatory for the image data within the A VI stream. 

Any parameters in the SOFO (frame) and SOS (start of scan) headers that are duplicated in the 
BITMAPINFOHEADER for JPEG must be the same. This would include Sample Precision, 
subsampling, number of components (as implied by JPEGColorSpaceID), etc, The number of Hnes 
and samples per lines in the SOFO segment and the width and height defined in the format chunk must 
match the main A VI header width and height values. All of these values are expected to remain the 
same for every image data chunk in the A VI sequence. 

Within the image data chunk two JPEG segments beginning wi1h the SOI marker and ending with the 
EOJ marker are allowed to accommodate field interleaved streams. There is an APPO marker 
immediately following the SOI marker that contains information about the video image. Specifically, 
this allows the identification of the two fields which comprise an interleaved frame. This APPO marker 
is expected to have the first 4 bytes following the length bytes set to the characters 'A', 'V', T, 'l '. The 
next byte indicates which field the JPEG data was compressed from and has an expected value of Ox01 
for the FIRST JPEG data segment and Ox02 for the SECOND segment, indicating the FIRST and 
SECOND fields respectively. If the stream is not field interleaved then this value wm be OxOO and 
there will only be one JPEG segment. The remaining seven bytes are expected to be set to O and will 
be ignored by !he codec. 

If a codec cannot handle the interleaved fields, the codec will use only the FIRST field and will 
replicate the lines as necessary to provide an image that conforms to the image size defined in the main 
AVI header. Conversely if a capture system only accesses a single field of each source frame only a 
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single field image may be present "in a JPEG stream. This implies that the single field data should be 
used as the source of both fields by a decompressor that wishes to process full interlaced data. 

And a new proposal: 

The APPO marker will have an added use beside the fielcfpolarity and wili also specify the' size of the 
current field (entirely, from SOI to EOI), as well as any padding required. This is to allow applications 
and codecs to avoid being forced to scan for the second SOI-EOI pair. The size information in the 
APPO marker does not include any information about a second field in the ##de chunk. This way, 
fields can be copie.d as integral units wi1houi having to have the contained data modified for the 
presence and size of neighbouring fields. 
The byte follov.'ing the polarity will be reserved for future expansion. The remaining 8 bytes of this 
marker will be used to store two sizes values. The first value specifies the length in bytes of the field 
(entirely, from SOI to EOI) including any padding after the EOI (which should be small) and the 
second value specifies the size of the same field excluding any padding after the EOI. Both size values 
wm be stored in the usual ISO n-:•EG fashion where bytes are stored in decreasing order vvith the most 
significant byte being first The length oft.his marker. was previously 14 anif is now set to 16. 

MJPG DIB RIFF chunk (##de) 

An example MJPG frame with two Interleaved fields 

~ First field {SOI EOI pair) 

[il Second field {SOI EO!'pair) 

IIJ Padding 

MJPEG Baseline DCT ~ YCbC:r DIB Map 

A Baseline Der - YCbCr will now therefore have the following look : 

SOI {xFF.DB) 
APPO ( xFFEO} , 

Length ( 16) , 
"AVI1", Polarity, 0, FieldSize, FieldSizeLessPadding. 

DRI {xFF.DD) , 
Length (4), 
Restart interval. 
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:OQT ( .xFFDB) , 
Length ( 132), 
Precision (0), Table ID (0), 
DQT data [64] for table 0, 
Precision (Ql, Table ID (1), 
DQT data [64] for table 1. 

SOFO ( x.FFC'O) , 
Length (17), 
Sample Precision ( 8), 
Number of lines (biHeight : multiple of 8}, 
Sample per line (biWidth : multiple of 16), 
Number of components (3) 
ID of 1st component {1}, 
Sampling ratio of 1st component (H,V}, 
Q-table ID of 1.st component ( 0) , 
ID of 2nd component (2), 
Sampling. ratio of 2nd component (H, V), 
Q table· ID of 2nd component (1), 
ID of 3rd component (3), 
Sampling ratio of 3rd component (H, V}, 

Q table ID of 3rd component (1), 
SOS (xFFDA) , 

Length ( 12) , 
Numbe:t;" of components { 3.) 
ID of 1st component (1}, 
DC and AC Huffman ID for 1st component (0,0), 
ID of 2nd component (2), 
DC and AC Huffman ID for 2nd component (1,1), 
ID of 3rd component (3), 
DC and AC Huffman ID for 3rd component (1,1), 
Start of spectral (0), 
End of spectral (63), 

February 28, I 996 

Successive approximation bit position, high and low (0,0). 

*** IMAGE DATA*** 
There could be some Restart markers. 
Values are from JtFFDO to xFFD7. 

Be sure to have a single DQT as the previous ones will be ovenidden. 
The order of the markers may affect some codecs. 
IDs for the 3 component as recommended by the Microsoft DIB specification are 1,2 and 3. 

Sector Alignment and Padding 

The ##de chunks may be sector aligned if necessary. As such, a padding chunk would be inserted 
foHowlng the ##de to preserve the RIFF format. Padding between fields should be discouraged; 
however the ISO specification allows padding if the data contains Oxr"F for each padded byte . 
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8.0 OpenDML FUe Format Certification Procedures 

Concurrently Develop a Test Suite to measure compatibility 

Test older Codecs with new AVI files. 
Test old A VI files with new Codecs. 
Circulate all files through industry (i.e., everybody tests everybody else's files). 
File checker routine to verify A VI format. Program may grow to include test decompressions using 
software Codec. 
Test using MCIA VI with standard codecs. 

Go to MS porting labs for specific video file format/ Codec test week. 
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Future Gear: PC on the Hifi, and the TV 
A profusion of little boxes help beam movies, music, and photos from your PC into the living 
room. 

Sean Captain 
Tuesday, January 21, 2003 5:00 PM PST 

Today's high-power PCs can serve as complete entertainment centers-playing CDs, DVDs, and compressed digital 
music; doubling as TVs and video recorders; and blasting out high-end video game graphics. But they also run 

spreadsheets. e-mail clients, and database programs. While this versatility is what makes PCs so wonderful, people 
shopping for entertainment devices don't want to mix business with pleasure. They want to banish the work to the homE 
office while they watch movies in the family room; and they don't want calendar reminders popping up on screen while 
they are watching movies. 

Enter wireless networks, which promise to bring all your digital entertainment into the 1V room while 
keeping the PC out. Just as the furnace and hot water heater pump their content through the house 
via ducts and pipes, the PC can, in theory, pump its goodies through the air (an idea I considered in 

_!9._~\/.:\ll.9.U.:S.(15. .. 9.9.!.ti.r.D..r:i} This notion appeared to be a ne1,vfound religion--with plenty of converts--at this 
month's Consumer .. Electronics .. Show in Las Vegas. By my count, eight companies introduced some 
type of digital media receiver that grabs content from a PC and channels it to a TV or stereo system; 
and more companies are likely to join them. Prices range from about $100 to $300. Most products 
should go on sale in the next six months, at which time we'll see how many people have the patience 
to make them work. 

The Air Isn't Clear 

Almost all of the new receivers include Ethernet ports for connection to wired networks. But no one cares about that, of 

course. If we did, many more of us would have already dragged cables through the house or bought home phone line 
or power line network adapters. The fact is, wires are not cool--but wireless networking has its problems. 

One problem is bandwidth: The currently dominant PC wireless standard, 802.11 b, with a maximum throughput of 11 

megabits per second (and often 5 mbps or less), is not reliable enough to transmit high-quality video. Although some 
companies, such as Prismiq, market their 802.11 b receivers for lower-bit-rate video like video CDs, the first wireless 

devices mostly grab audio from PCs, and some also display photos. 

Displaying photos ls a prominent feature on the .Q.!gJ~c!!..~~-~.9.i.?. .. B.~C?.~.[Y..~f. .. ?..9.QQ from 
Hewlett-Packard, which also makes digital cameras and photo printers. It displays .jpg, .gif, 
.bmp, and .png files, and allows you to rotate them, arrange them in a slide show, or send 
them to a printer. HP's black-and-silver set-top box comes with an infrared remote control and 

displays menu options on your TV for accessing photos and music. 

But video, not music or photos, appears to be HP's real target. "These are just baby steps," Ameer Karim of HP's home 

products division told me when he demonstrated the receiver. He's already planning for the next-generation product, 
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which will probably use the emerging 20+ mbps 802.11 g wireless standard to stream video, possibly even of DVD 
quality. (Companies such as Actiontec and D-Unk are now offering 802.11 g wireless cards and access points, and 
Apple has integrated the technology on its new laptops and offers a new 802.11 g base station called AirPort Extreme.) 

But HP may be dreaming of video to the detriment of audio. While it handles MP3 and .wma music files, the 5000 
doesn't support the high-quality .wav format found on music CDs. And it provides basic left and right analog outputs 
only, not the digital outputs that feed high-end stereo systems. 

In contrast, a new company called Cd3o is focusing solely on music with its Network MP3 
Players. Despite the name, the little silver boxes also support .wma and .wav formats, and the 
$249 model includes optical and coaxial SP/D!F outputs. The Cd3o receiver has an infrared 
remote control, but it doesn't hook up to a TV to display its menus. Instead, it talks you through 
them with a synthesized voice that, on my prerelease version, sounded like Max Headroom 
sucking Helium. The company says it will sound better in the shipping version. 

Tangled Up Without Wires 

For the most part, the receivers worked smoothly in the controlled environments in which I saw tt1em demonstrated. 
Each vendor brought its own preconfigured wireless gateway and notebook PC, with the receiver already installed via 
the Universal Plug and Play feature in Windows XP. Transmission conditions were ideal, with the gateway, PC, and TV 
or stereo in the same room and no microwave ovens or 2.4-GHz cordless phones to interfere. 

Wireless networking gets messier, however, when you try to set it up yourself. We already have an 802. 11 b access 
point at PC World headquarters, but when I tried to set up one of the media receivers l still had Microsoft software to 
contend with. Windows XP provides an illogically complex series of dialog boxes for configuring a wireless connection 
on a PC, and there are plenty of places to get lost--especially if you want to get on a network with Wired Equivalency 
Protocol security enabled. Without too much trouble, I found the box for entering my WEP key, but l had to dig around 
for a long time to specify that l wanted 128-bit encryption using a hexadecimal key. And I can't remember where l went 
to specify the wireless channel--a requirement for some access points. 

I'm not an expert in wireless networking, but neither are many of the consumers that companies are targeting with 
these media receivers. At least I had the benefit of asking for help from some of our tech-savvy editors and IT staff, 
and even they had trouble navigating the Windows setup. 

Talk of Windows reminds me of another problem with this new home entertainment vision: lt requires PCs that function 
smoothly. Because PCs are so complex, they inevitably have more problems than devices like TVs or stereos. What 
happens when we wed the two types of products? Will people tolerate a TV that crashes, or a stereo that won't boot? 

HP's Karim was right when he talked about baby steps. This first generation of media receivers is an interesting 
experiment in a system that may some day redefine our entertainment experience. But at first these devices may 
appeal only to hobbyists who have a PC-hardened sense of patience. 

Sean Captain is a senior associate editor for PCWorld.com. 

SonicWall is wrapping a reduced-price package of security services around some of its branch-office firewall/VPN hardware. 
03-May-2007 

More news 

5/4/2007 12:21 AM 
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Overview 

Page 1 of 1 

BroadQ is revolutionizing television entertainment with innovative software and service solutions that 
enable the convergence of digital entertainment within the digital living room. Our Qtv Internet TV 
media player fundamentally changes television entertainment by expanding the consumer's 
entertainment choices to include both personal and Internet content/services from a potentially unlimited 
number of providers. 

BroadQ was founded in 2002 in Austin, Texas, by Stacy Cook and Rob Lipman. We launched our first 
product in October, 2002 - QCast for the PlayStation 2, which allowed users to access their PC-based 
photos, music and videos from the TV. In 2003, we released the second version of the QCast software 
through Mad Catz, Inc. under the product name GameShark Media Player. In 2004, we launched a 
multi-language PAL version of the QCast software in Europe through trendExpress under the product 
name Medio. 

BroadQ is uniquely positioned to take advantage of the emerging Internet TV market. Our team is 
highly experienced with expertise in IPTV, PS2 software development, intellectual property, advertising 
and content licensing. 

Copyright © 2009 BroadQ, LLC 

• Home 
• Business Development 
• Privacy and Legal 

http://www.broadq.c9m/en/about.php 5/11/2009 
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The examination is being carried out on tl1e following application documents 
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Claims, Numbers 
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Drawings, Sheets 
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as published 

received on 05-03-20"12 with letter of 

as published 

01-03-2012 

Reference is made to the following document; the numbering will be adhered to in the 
rest of the procedure. 

01 US 2005/"108320 A1 (LORD ROBERT D [US] ET AL) 19 May 2005 

(2005-05-19) 

1 The present application does not meet the requirements of Articie 52(1) EPC 
because the subject-matter of claim 1 is not new within the meaning of Article 
54(1) and (2) EPC. 

1.1 01 discloses: 

A content guide system (abstract) comprising: 
a content server configured to provide access to content(§ 15 and 16); 
a tag server including a searchable database of tags (fig.1, 34 - database and 
§21 ); the content guide system characterized by: 
a lagging device in network communication with the tag server and the 
content server, where the tagging device is configured to access content via 
the content server referencing the accessed content that is provided to the tag 
server for inclusion into the searchable database of tags (§25 and 26); and 

a playback device in network communication with the tag server and the 
content server, where the playback device is configured to search the 
database, retrieve from the database a tag that references content accessible 
via the content server and access the content referenced by the retrieved tag 
via the content server (§33). 

1.2 The subject-matter of claim 1 is therefore not new (Article 54(1) and (2) EPC). 

EPO Form 1703 01 81TRi 
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Datum Blatt Anmelde-Nr: 
Date cf Form 1507 Sheet 2 Application No: l O 7 2 9 5 J. 3 . l 

Demande n°: Date Feuille 

2 Dependent claims 2-15 do not appear to contain any additional features 
which, in combination with the features of any claim to which they refer, meet 
the requirements of the EPC with respect to novelty and/or inventive step: 

Claims 2-4 and 15 introduce content and location identifiers like U Rls, which 
is also disclosed in D1 (§27). 

Claims 5 and 6 specify merely well-known database operations like add, 
delete, etc ... 

Claims 7 and 8 further introduce search and recommendation operations, 
which is also disclosed in D1 (§33). 

Claims EM4 introduce various design options like caching or not the parts of 
the content and tags locally, which are weil-known in the art. 

3 FURTHER PROSECUTION OF THE APPUCATiON 

3:1 It is not at present apparent Which part of the application could serve as a 
basis for a new, allowable claim. Should the applicant nevertheless regard 
some particular matter as patentable, an independent claim should be filed 
taking account of Rule 43(1) EPC. The applicant should also indicate how the 
subject-matter of the new claim differs from the state of the art and the 
significance thereof. 

3.2 To meet the requirements of Ruie 42(1 )(b) EPC, D1 shouid be identified in the 
description and the relevant background art disclosed therein should be briefiy 
discussed. 

3.3 In order to facilitate the examination of the conformity of the amended 
application with the requirements of Article 123(2) EPC, the applicant should 
clearly identify the amendments made, irrespective of whether they concern 
amendments by addition, replacement or deletion, and indicate the passages 
of the application as filed on which these amendments are based (see 
Guidelines E-11, 1 ). 
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