CHAPTER 1
HTTP Streaming Architecture

The encoder delivers the encodead media in an MPEG-2 Transport Stream gver the local network to the stream
segmenter.

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

important: The video encoder should not change stream settings—-such as video dimensions or codec
type—in the midst of encoding a stream.

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 segmentisina
separate file, video files are made from a continuous stream which can be reconstructed seamiassly.

The segmenter also creates an index file containing references 1o 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 . M3U8 playlists.

File Segmenter

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

Media Segment Files

The media segment files are normally produced by the stream segmenter, based on input from the encoder,
and consist of a series of . ts files containing segments of an MPEG-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 MP3 audic.

index Files {(Playlists)

Index files are normally produced by the stream segmenter or file segmenter, and saved as . M3U8 playlists,
an extension of the . m3u format used for MP3 plavlists.

Media Segment Files 13
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Note: Because the index file format is an extension of the .m3u playlist format, and because the system also
supports .mp3 audio media files, the dient software may also be compatible with typical MP3 playlists used
for streaming Internet radio.

Here is a very simple example of an index file, in the form of an . M3UR playlist, that a segmenter might
produce if the entire strearm were contained in three unencrypted 10-second media files:

HEXTM3Y

e.com/segmentl.t

[

a.example.com/segmentl.ts

.example.com/segment?.ts
JIST

Note: You can use the file sagmenter provided by Apple to genarate a variety of example playlists, using an
MPEG-4 video or AAC or MP3 audio file as a source. For detalls, see "Media File Segmenter” {page 17).

The index file may also contain URLs for encryption key files and alternate index files for different bandwidths.
For details of the index file format, see the IETF internet-Draft of the HTTP Live Strearing specification.

Index files are normally created by the same segmenter that creates the madia segment files. Alternatively,
itis possible to create the . M3UR file and the media segment files independently, provided they conform
the publishad specification. For audio-only broadrasts, for axample, you could create an . M3US file using a
text aditor, listing a series of existing . MP3 files,

Distribution Components

14

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

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

File axtension | MIME type

.M3U8 application/x-mpegURL or vnd.apple.mpegURL

15 video/MP2T

Tuning time-to-live {TTL) values for . M3UE files may also be necessary to achieve desired caching behavior
for downstream wab caches, as these files are frequantly overwritten during live broadcasts, and the latest
version should be downloaded for each request.

Distribution Components
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Chient Component

The client software begins by fetching the index file, based on a URL identifying the stream. The index file
in turn specifies the location of the available media files, decryption kevs, 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
prasenting the reassembled stream to the user.

The client is responsible for fatching 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 #£XT-X-ENDLIST tag in the index file. if no
FFEXT-X-ENDLIST tag is presant, the 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 index and adds these URLs to its queue.

Client Component 15
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CHAPTER 2

Using HTTP Live Streaming

Downlead the Tools

Thera 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
plaviist 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
Prograr. One way to navigate to the tools is to log onto connect . apple. com, then clickiPhone under the
Downloads heading.

Media Stream Segmenter

The mediastreamsegmenter 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
mediastreamsegmenter from the terminal window.

Usage example: mediastreamsegmenter -s 3 -0 -f /lLibrary/WebServer/Documents/stream
239.4.1.5:20103

The usage example captures a live stream from the network ataddress 239 .4.1.5: 20103 and creates media
sagment files and index files from it. The index files contain a list of the current three media segment files
{-s 3).The media segment files are deleted after use (- D). The index files and media segment files are stored
in the directory /Library/WebServer/Documents/stream.

Media File Segmenter

The mediafilesegmenter 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
segmentar behaves very much like the stream segmanter, but it works on existing files instead of streams
coming from an encoder. For details, type man mediafilesegmenter from the terminal window.

Media Stream Validator

The mediastreamvalidator command-iine tool examines the index files, stream alternates, and media
sagment files on a server and tests to determine whether they will work with HTTP Live Streaming clients.
For details, type man mediastreamvalidator from the terminal window.

Download the Tools 17
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Variant Playlist Creator

Thevariantpiayiistcreator 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 sagmenter. The segmenter
must be invoked with the -generate-variant-playiist argumeant to produce the required output for
the variant playlist creator. For details, type man variantplaylistereator from the terminal window.

Metadata Tag Generator

The id3taggenerator command-line tool generates D3 metadata tags. These tags can either be written
to a file or inserted into outgoing stream segments. 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 Hmited 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 madia 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 madia files to the existing list—this type of session can be easily
converted to VOD after the event completes.

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

itis possible to create a live broadcast of an event that is instantly available for video on demand. To convert
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 #£ X1 - X-ENDLIST 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 avent 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 swiiching between data
rates in mid-movie)

Content Protection

Media files containing stream segments may be individually encrypted. When encryption is emploved,
references to the corresponding key files appear in the index file 5o that the dient can retrieve the keys for
decryption.

18 Session Types
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Whaen a key fila is listed in the index file, the key file contains a cipher key that must be usad 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 packed array of these 16 octets in binary format.

The media stream 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 tha index file. It encrypts all media files using this key.

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

The third mode instructs the segmenter to generate a new randorm key file avery n media segments, save it
in a specified location, and reference it in the index file. This mode is referrad {0 as key rotation. Each group
of n files is encrypted using a different key.

Note: All media files may be encrypted using the same key, or new keys may be required at intervals. The
theoretical limit is one key per media file, but because each madia key adds a file request and transfer to the
overhead for presenting the subsequent media segments, changing to a new key periodically is less fikely
to impact system performance than changing keys for each sagment.

You can sarve key filas 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 “Serving Kay Files Securely Ovay
HYTPS” {page 29).

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

Caching and Delivery Protocols

HTTPS s commonly used to deliver key files. it may also be used to deliver the 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 be routed through your server and defeating the purpose of
edge network distribution systerns.

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

Stream Alternates

A master index file may reference alternate streams of content. References can be used to support delivery
of multiple streams of the same content with varving 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,
thase heuristics ara based on recent trends in measured network throughput.

Caching and Delivery Protocols 19
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The master index file points to alternate streams of media by including a specially tagged list of other index
files, as illustrated in Figure 2-1

Figure 2-1 Stream alternates

_.._.Pl; %Anemate-

‘Alternat &

Both the master index file and the alternate index files are in . M3U3 playlist format. The master index file is
downloaded conly once, but for five 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
aiternates by available bandwidth.

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

You can create a set of stream alternates by using the variantplaylistcrestor tool and specifying the
-generate-variant-playlist option for sither the me gmenter tool or the
mediastreamsegmenter tool (see "Download the Tools” (page 17) for details).

ilese

Whaen using stream alternates, it is important to bear the following considerations in mind:

8 The first entry in the variant playlist is playad 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 bast quality stream across a wide range of
connection spaeds. For example, encode variants at 150 kbps, 350 kbps, 550 kbps, 900 kbps, 1500 kbps.

S  When possible, use relative path names in variant playlists and in the individual . M3U8 playlist files

S The audic track in all streams should be exacily the same, to prevent audio artifacts when the stream
changes.

Note: One way to synchronize different VOD streams is to copy the audio track from one media file and
paste it into 2ach of the other media files, after compression but before sagmenting.

Strearm Alternates
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s The video aspect ratio on alternate streams must be exactly the same, but alternates can hava different
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,

S 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, regardiess of the initial network
connaction, you should have more than one master index file consisting of the same alternate index
files but with a different first stream.

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

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

Note: For details on how 1o query an 10S-based device for its network connection type, see the following
sample code: Reacnability.

%

When you specify the bitrates for stream variants, it is important that the BANDWIDTH attribute closely
match the actual bandwidth required by a given stream. If the actual bandwidth requirement is

substantially different than the BANDWIDTH attribute, automatic switching of streams may not operate
smoothly or even correctly.

Video Over Cellular Networks

When you send video to a mobile device such as iPhane or iPad, the client’s Internet connection may move
to or from a cellular network at any time.

HYTP 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 downlpad.

itis strongly recommended that you use HTTP Live Streaming to deliver video to all celiular-capable devicas,
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
connactions. If you cannot provide video of acceptable quality at 64 Kbps or lower, you should provide an
audic-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 content {see "Praparing Madia for Dalivery to H0S-Rased Devices” (page 24)).

Requirements for Apps

Warning: i0S apps submitted for distribution in the App Store must conform to these requirements,

Video Over Cellular Networks 21
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if your app delivers video over cellular networks, and the video exceads eithar 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 networks, 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 i0S apps submitted for distribution in the App Store for use on Apple products.
Nen-compliant apps may be rejectad or removed, 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 i0S 3.1, if the client is unable to reload the index file for a stream {dus to a
404 error, for example), the client atternpts 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 natwork 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 streams that will allow media to reach clients even in the 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 streams, 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 after the primary stream. For example, if the primary stream comes from server
ALPHA, and the backup stream is on server BETA, your playlist file might look something like this:

HFEXTM3Y

FEXT - X-STREAM

INF:PROGRAM-
/

Lcom

Note that the backup streams are intermixed with the primary streams in the playlist, with the backup at
each bandwidth listed after the 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 notprovide a complete paraliel 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 Timed 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, vou 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 dient 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 vou are writing your own client software, however, using either MPMoviePlayerController or
AVPTayerltem, you can access streamed metadata using the timedMetalata property.

Tad

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 itis inserted into a media stream at a given time offset. Timed metadata
can optionally be inserted into all segments after a given time.

To add timed metadata to a live stream, use the 1d3taggenerator tool, with its output set to the stream
segmantar. The tool generates 3 metadata and passes it the stream segmenter for inclusion in the cutbound
stream.

The tag generator can be run from a shell script, for example, 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, itis persistent. If a live broadcast is re-purposed as
video on demand, for example, 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 metadata samples. You can generate ID3 metadata using the 1d3taggenerator
command-line tool, with the output set to file.

2. Next, create a metadata macre 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 a3 metadata file.

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

1.2 picture /meta/images/picture.jpg
10 1d3 /meta/id3/titie.id3
3. Finally, specify the metadata macro file by name when you invoke the media file segmenter, using the

- command line option.

For additional details, see the man pages formediastrear

id3taggenerator.

segmenter, mediafiiesegmenter, and

Adding Timed Metadata 23
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Adding Closed Captions

HTTP Live Streaming supports adding closad captions to streams.

Note: Closed captions should not be confused with subtitles.

J

stream {in the main video elementary stream) as specified in ATSC A/72.

if vou are using the stream segmenter, you need to add CEA-608 closed captions to the MPEG-2 transport

if you are using the file segmenter, you should encapsulate your media in a QuickTime movie file and add a
closed caption track ("clep ')

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 Scenarist software to generate closed
captions. See the Compressor documentation for details.

if you are wiiting an app, the AVFoundation framework supports playback of closed captions.

Preparing Media for Delivery to i05-Based Devices

The recommended encoder settings for streams used with i05-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, vou can use a video editing tool such as
Compressor.

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

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.

s Encode video using H.264 comprassion

# iPhone 3G and later, and iPod touch, 2nd generation and later, support H.264 Baseline 3.1, if your
app runs on older versions of iPhone or iPod touch, however, you should use H.264 Baseline 3.0 for
compatibility.

@ ForiPad, 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 profites are not the same as Main profiles, iPhone and iPod touch use Baseline profiles.
iPad and Apple TV can use Baseline or Main profiles. Use Main profiles if vour content is for large-screen
devices only; use Baseline profiles if your content is meant to be viewed on small screens only, or on
both large and small screens.

24 Adding Closed Captions
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s Aframe rate of 10 fps is recommended for video streams under 200 kbps. For vidao streams under 306
kbps, a frame rate of 12 1o 15 fps is recommended. For all other streams, a frame rate of 29.97 is
recommended.

S Encode audio as either of the following:

® HE-AAC or AAC-LC, stereo

& MP3 (MPEG-1 Audio Layer 3), stereo

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

Table 2-1 Encoder settings for iPhone, iPod touch, iPad, and Apple TV, 16:9 aspect ratic

Cellular 480 x 320 64 kpbs | audic only | none

Callular 480 x 224 150 kpbs | 110 kbps | 30

Celiular 480 x 224 240 kphs | 200 kbps | 45

Callular 480 x 224 440 kpbs | 400 kbps | 90

WiFi 640x 360 | 640 kpbs | 600 kbps | 90

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

(Celiular 480 % 320 64 kpbs | audic only | none

Cellular 480 x 300 150 kpbs | 110 kbps 30

Cellular 480 x 300 240 kpbs | 200 kbps | 45

Cellular 480 x 300 440 kpbs | 400 kbps | 90

WiFi 640 x 480 640 kpbs | 600 kbps | 90

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 260 x 540 1840 kpbs | 1800 kbps | 90
Preparing Media for Delivery to i05-Based Devices 25
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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 | 1200 kbps | 90
WiFi 960 x 720 1840 kpbs | 1800 kbps | 90
WiFi 960 x 720 2540 kpbs | 2500 kbps | 90
WiFi 1280 x 960 | 4540 kpbs | 4500 kbps | 90

Sample Streams

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

s hitpy/devimagesapplecom/iphone/samples/bipbopgear Lhuml

s hitp//devimages.apple.com/iphong/sarmples/bipbopgeard himi

s hitpy/devimagesapplecom/iphons/samples/bipbopgear3 himd

s hitp//devimagesapplecomy/iphone/samples/bipbopgeard.himl

S httpy/devimagesapplecomyiphone/samples/bipbopall hitmi

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 i0S version 3.0 or later to play these samples on your iPhone or iPod touch. Safari 4.0 or
later is requirad for playback on the desktop.

26 Sample Streams
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Deploying HTTP Live Streaming

To actually deploy HTTP Live Streaming, you need to create either an HTML page for browsers or a client
app to act as a receiver. You also need the use of a web server and a way 1o either encode live streams as
MPEG-2 transport streams or to create MP3 or MPEG-4 media files with H.264 and AAC encading from vour
source material.

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

You should use the Apple-provided media stream validator prior to serving vour streams, 10 ensure that they
are fully compliant with HTTP Live Streaming.

You may want to encrypt your streams, in which case yvou probably also want 1o 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 Streaming media is to create a webpage that includes the HTMLS
<videod tag, using an .M3US plavlist file as the video source. An example is shown in Listing 3-1.

Listing 3-1 Serving HTTF Live Streaming in a webpage

i
CEitie>HTTP Live Streaming Exempied/titie>
Shead>

<body>

ges.apple.com/iphone/samples/bipbop/bipbopatl . m3u8"

WA
= a8y

<Tatml>

For browsers that don't support the HTML5 video element, or browsers that don't support HTTP Live
Streaming, you can include faltback code between the <video> and </video> tags. For example, you could
fall back to a progressive download movie or an RTSP stream using the QuickTime plug-in, Sea Safari HTMLS
Audio and Video Guide for examples.

Creating an HTML Page 27
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Configuring a Web Server

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

Configure the following MIME types for HTTP Live Streaming:

File Extension | MIME Type

.M3U8 appiication/x-mpeglRL or

viid.apple.mpegURL

.ts video/MP2T

if your web server is constrained with respect to MIME types, you can serve files ending in . m3u with MIME
type audio/mpegURL 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 . g71p comprassion of . M3U8 index
files; the HTTP Live Streaming client autoratically unzips compressed index files.

Shortening time-to-live {TTL) values for . M3US files may also be needed to achieve proper caching behavior
for downstream wab 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 VOB, the index file is static and downloaded only once, so caching is not a factor.

Validating Your Streams

28

Themediastreamvalidator toolis a command-iine utility for validating HTTP Live Streaming streams and
servers (see “Download the Tools” {page 17) for details on obtaining the tool).

The media stream validator simulates an HTTP Live Streaming session and verifies that the index file and
media segments conform to the HTTP Live Streaming specification. It perforrms several checks to ensure
reliable streaming. i 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 streams 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 foliows.

Yalidating http://devimages.apple.com/iphone/samples/bipbop/gear3/prog_index.m3u8

t duration: 8.
ent bitrete: 510.
ent structural overn

Average s
Average

Average se

0
i
ad: 96.37 kbit/s (18.89 %)

Video codec: avcl

Yideo resoiut

480x360 pixeis

Configuring a Web Server
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Video frame rate: 29.9;
Average video bitrate: 407.7
H.264 prc 11

H.764

Audio
Audio sa
Average at

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
0 you.

Key files require an initialization vector (IV) to decode encrypted media. The I¥s can be changed periodically,
justas the keys can. Current recommendations for encrypting media while minimizing overhead is to change
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. One 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 HTTR This allows you to debug your setup before adding HTTPS to the mix. Once you have a
known working system, you are ready 10 make the switch to HTTPS,

There are three conditions you must meet in order to use HTTPS to serve keys for HT TP Live Streaming:
S You need to instalf an 5SL certificate signed by a trusted authority on your HTTPS server.

S 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 served using HYTP.

S You must either initiate your own dialog for the user to authenticate, or you must store the credentials
on the client device—HTTP Live Streaming does not provide user dialogs for authentication. Iif you are
writing your own client app, you can store cradentials, whether cookie-based or HTTP digest based, and
supply the credentials in the didReceiveAuthenticationChallenge callback {see “Using
NSURLConnection” and “Authentication Challenges” for details). The credentials you supply are cachad
and reused by the media player.

important: You must oblain an SSL certificate signed by a trusted authority in order to use an HTTPS server
with HTTP Live Streaming.

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 55k Certificate Authority and a leaf certificate for your sarver. Attach the
certificate for the certificate authority to an emall, send it to a device you want to use as a Live Streaming
client, and tap on the attachment in Mail to make the device trust the server.

Serving Key Files Securely Over HTTPS 28
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Frequently Asked Questions

1. What kinds of encoders are supported?

The protocoi specification does not limit the encoder selection. Howavey, 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-LQ). 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 supporied?

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

§ Video: H.264 Baseline Level 3.0, Baseline Level 3.1, and Main Level 3.1
S Audio:
& HE-AAC or AAC-LC up to 48 iz, sterao audio

@ MP3 (MPEG-1 Audio Layer 3) 8 kHz t0 48 kHz, stereo audic

Note: iPad, iPhone 3G, and iPod touch (2nd generation and later) support H.264 Baseline 3.1. f your
app runs on older versions of iPhone or iPod touch, however, you should use H.264 Basealine 3.0 for
compatibility. If your content is intended solely for iPad, Apple TV, iPhone 4 and later, and Mac OS5 X
computers, you should use Main Level 3.1,

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 1 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 continueous, ongeing session?
The normal recommendation is 3, but the optimum number may be larger.

The important point to consider when choosing the optimum number is that the number of files available
during a live session constrains the client’s behavior when doing play/pause and seeking operations.
The more files in the 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 client 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 reqularly, so it does add
up, even though the index file is typically smail.

31
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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 be 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 racommended data rates, sea “Preparing Media for Delivary to i0S-Basad Daevices” (page 24).

MNote: if the data rate exceeds the available bandwidth, there is more latency before startup and the
client may have to pause to buffer more data periodically. If a broadcast uses an index file that providas
a moving window into the content, the client will eventually fall behind in such cases, causing one or
more segments 10 be dropped. In the case of VOD, no segments are lost, but inadequate bandwidth
does cause slower startup and periodic stalling while data buffers.

6. Whatis a tsfile?

A . ts file contains an MPEG-2 Transport Stream. This is a file format that encapsulates a series of encoded
meadia 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 Apple HTTP Live Streaming implementation, however. (For a list of currently supported
formats, see “Madia Encoder” (page 12).

MPEG-2 Transport Streams are containers, and should not be confused with MPEG-2 compression.
7. Whatis an .M3US file?

An . M3UB fila is a extensible playlist file format. It is an m3u playlist containing UTF-8 encoded text. The
m3u file format is a de facto standard playlist format suitable for carrying lists of media file URLs. Thisis
the format used as the index file for HTTP Live Streaming. For details, see IETF intermnet-Draft of the HTTP
Live Streaming specification.

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

The current implementation of the client cbsearves the effective bandwidth while plaving a stream. f 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
0 support the current stream, the client switches to a lower quality.

MNote: For seamless transitions between alternate streams, the audio portion of the stream should be
identical in all versions.

9. Where canlfind a copy of the media stream segmenter from Apple?

The media stream segmenter, file stream segmenter, and other tools are fraquently updataed, so you
should download the current version of the HTTP Live Streaming Tools from the Apple Developer website.
See "Dowrdoad the Toolks” (page 17) for details.

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

See “Preparing Media for Delivary to i05-Based Davices” (page 24},
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1.

12.

13.

These sattings are the current recommendations. There are also certain requiremants. The current
mediastreamsegmenter tool works only with MPEG-2 Transport Streams as defined in ISO/IEC 13818.
The transport stream must contain H.264 (MPEG-4, part 10} video and AAC or MPEG audic. if AAC audio
is used, it must have ADTS headers. H.264 videc access units must use Access Unit Dalimiter NALs, and
rust 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 mediastreamsegmenter from the Terminal
application. A target duration (length of the media segments) of 10 seconds is recommended, and is
the default if no target duration is specified,

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

Use the CODECS attribute of the £XT- X~ STREAM- INF 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-LC "mp4a40.2"
HE-AAC "mp4a4d.5"
MP3 "mp4a.40.34"

H.264 Baseline Profile level 3.0 | "avc142001e" or “avc1.66.30"
Nate: Use “ave 1.66.30" for compatibility with 105 versions 3.0 to 3,12,

H.264 Baseline Profile level 3.1 | "avci42001F"

H.264 Main Profile level 3.0 "avc14d00ie” or “avc1.77.30”
Nota: Use “avc 1.77.30" for compatibility with i0S versions 3.0 to 3.12.

H.264 Main Profile level 3.1 "avc14dooif”

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

HEXTM3L

HEXT-X-STREAM-INF : PROGRAM-1D=1, BANDWI
mid video index.M3UB
EXT-X-STREAM-INF:PROGRAM-TD=1, BANDWIDTH=800000

X
video index.M3U8
5
3

DTH=500000

XS

1n_nesad

i D=1, BANDWIDTH=3000000, CODECS="avcl.4dd0te,mpda.40.5"
nZ264m 2K .
#EXT-X-STH Pi -1D=1, BANDWIDTH=64000, CODECS="mpda.40.5"
ascaudio i

How can | create an audio-only stream from audio/video input?

Add the -audio-only argument when invoking the stream or files segmenter.

How can | add a still image to an audio-only stream?

Usethe -meta- fi1eargument when invoking the stream orfile segmenterwith -meta -type=picture

to add an image to every segmeant. For example, this would add an image named posterjpg to every
segment of an audio stream created from the file trackOLmp3:

33
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4.

15.

6.

7.

8.

9.

mediafiiesegmenter -f /DivoutputFile -2 - -meta-file=poster.jpy --meta-type=pi¢
o

trackOl.mp3
Remember that the image is typically resent every ten seconds, so it's best to keep the file size small.
How can | specify an audic-only alternate to an audio-video stream?

Use the CODECS and BANDW]

H attributes of the EXT-X-STREAM - INF tag together.

The BANDWI DTH 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
switchas to the audio stream.

if the CODECS attribute is included, it must fist all codecs required 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 CODECS attribute is optional.

The following is an example that specifies video streams at 500 Kbps for fast connections, 150 Kbps for
siower 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.

4‘F TN’ 34
~STREAM-INF :PROGRAM-ID=1, BANDWIDTH=500000

mid_video._ wrdcx Maug

FEXT-X- FAM-INFPROGRAM-TD=1, BANBWIDBTH=150000

i index . M3U8

1-INF: PRGGRAM-TD=1, BANDWIDTH=64000, CODECS="mpda.40.5"
Jdex.MXUB

aacaudio_
What are the hardware requirements or recommendations for servers?
See question #1 for encoder hardware recommendations.

The Apple stream segmenter is capable of running on any Intel-based Mac. We recoramend using a Mac
with two Ethernet natwork interfaces, such as a Mac Pro or an XServe. One network interface can be
used to obtain the encoded stream from the local network, while the second network interface can
provide access to a wider network.

Does the Apple implementation of HTTP Live Streaming support DRM?
No. Howaver, media can be encrypted and key access can be limited using HTTPS authentication.
What client platforms are supported?

iPhone, iPad, and iPod touch (reguires i0S vearsion 3.0 or later), Apple TV (version 2 and later), and Mac
05 X computers.

Is the protocol specification available?

Yas. The protocol specification is an IETF Internet-Draft, at hitpe//tooksletforg/himb/draft-pantos-hitp-
fve-streaming.

Does the client cache content?

The index file can contain an instruction to the client that content should not be cached. Otherwise, the
client may cache data for performance optimization when seeking within the media.
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20.

2%

22.

23.

24,

235,

Is this a real-time delivery system?

Na. bt has inherant latency corresponding to the size and duration of the media 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 ensure 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 recommended settings is in the neighborhood of 30 seconds.

What is the latency?

Approximately 30 seconds, with recomimended sattings. See question #15.

Do | need to use a hardware encodar?

Na. Using the protocol specification, itis possible to implement a software encoder.
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 likaly to get through to the client in more
focations and without special settings. HTTP is also supported by more content-distribution networks,
which can affect cost in large distribution models. In general, more available hardware and software
works unmodified and as intended with HTTP than with RTP/RTSP. Expertise in customizing HTTP content
delivery using tools such as PHP is also more widespread.

Also, HTTP Live Streaming is supported in Safari and the media player framework on i0S. RTSP streaming
is not supported.

Why is 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 packetf contents are smaller than the defauit 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, sampie rate, and resalution.

How can | 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.

26.

27,

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 separatad by

EXT-X-DISCONTINUITY 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.

Where can | get help or advice on setting up an HTTP audio/video server?
You can visit the Apple Developer Forum at hitp//deviorumsapple cony,

Also, check out Best Practices for Creating and Deploying HTTP Live Streaming Media for the iPhone and
iPad.

35
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Document Revision History

This tabde describes the changes to HTTP Live Streaming Overview.

2011-04-01 Added descripton of closed caption support, best practices for preparing media
for i0)5-based devices, and description of how to serve key files over HTTPS,

2010-11-15 Added description of timed metadata.

2310-03-25 Updated to include iPad and -optimize option for stream segmenter.

2010-02-05 Defines requirement for apps to use HTTP Live Streaming for video over cellular

networks and requirement for 64 Kbps streams.

2010-01-20 Updated links to tools and sample streams. Added documentation of CODECS
attribute and video streams with audio-only alternates.

2009-11-17 Fixed typos and corrected URLs for samples.

2009-08-09 Updated to inciude failover support.

2009-06-04 Added sample code, QuickTime X support. Recrganized document for readability.

2009-05-22 Changed title from iPhone Streaming Media Guide for Web Developers. Added
URL for downloading media segmenter.

2009-03-15 New document that describes live streaming of audio and video over HTTP for
iPhone.
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OChapter 1

Overview of Multimedia Specifications

This document describes the file format and control
interface specifications for multimedia. These
specifications allow developers to use common file
format and device control interfaces.

Rescurce Interchange File Format

The Resource Interchange File FPormat (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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- . Ezchanging 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

i

- Waveform Audico File Format

Media Control Interface

The Media Control Interface {(MCI) iz a high-level
control mechanism that provides a device-independent
_interface to multimedia devices and resource files.

The Media Contrel Interface (MCI) provides a command
set for plaving and recording multimedia devices and
regscurce 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 system
software.

The MCI command set is extensible in two ways:

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

- Rew commands and command 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 Contreol Interface, describes MCI and
its command set in detail.

Registering Multimedia Formats

This document discusses several multimedia codes and
-formats that reguire registration. These multimedia
elements include the following:

- Compression teéhniques

- RIFF form types, chunk 1Ds, and list types
-~ Compoundwfile usage codes

- %w@ma@hfwmtw%s

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

Microsoft Corporation

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

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

Chapter 2
Resource Interchangs 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 naw file format, you should define it using
the RIFF tagged file structure described in this
chapter.

Bbout the RIFF Tagged File Format

RIFF (Rescurce Interchange File Format)] is the tagged
file structurs developed for multimedia rescurce files.
The structure of a8 RIFF file is similar to the

http:/fwww . kk.itj4u.or.jp/~kondo/wave/mpidata.txt A 3/6/2006

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2689
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Page 6 of 100

structure of an Electronic Aris 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 document, 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 rather than the Intel format. A RIFX
file is the same as a RIFF file, except that the first
four bytes are RIFX instead of RIFF, and integer

byte ordering is represented in Motorola format.RIFF
files;structurelfile formats;Resource Interchange (RIFF)

Neotation Conventions

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

Notation Description

<element label> RIFF file element with the label
o element label

<alement label: RIFF file element with data type

TYPE> TYFE

{<element label>] Optional RIFF file slement
<element label>... Une or more coples of the
specified element

[<element ) Zero or more copies of the
label>}... specified element
Chunks

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

typedef unsigned long DWORD;
typedef unsigned char BYTE;

typedaf DWORD FOURCC; ‘ // Four-character code
typedef FOURCC CKID; // Four-character-code
chunk identifier )
typedef DWORD CESIZE; /7 32Z-bit unsigned size
value
typedef struct { // Chunk structure
CKID ckiID; /7 Chunk type identifier
CKSIZE ckSize; // Chunk size
httpe/fwww Kk ijjdu.or.jp/~kondo/wave/mpidata.txt 3/6/2006
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field {(size of ckbata}
BYTE ckDatafckSizel; // 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 c¢ode inBYTR, in RIFF
chunkPOURCCdatatype; inRIFFchunk

For exzample, the four-character code FOO is stored as
a sequence of four bytes: 'F', Q' 0, ' Y in
ascending addresses. For guick 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:RIFF chunk;IDRIFF chunk;size

Part Description
ckiD 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, i1f present.

ckSize A 32-bit unsigned value identifying the
zize of ckData. This size value does not
include the size of the ckID or ckSize
fields or the pad byte at the end of
ckpata. | )

ckData Binary data of fixed or variable size. The
start of ckData is word-aligned with
raspect 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
ckData. 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> { <ckbata> }-

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 <ckbata>.

RIF¥ 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. Bach is described in Chapter 3,
Multimedia File Formats.,

Form Type Degcription

PAL RIFF Palette Format :

RDIB RIFF Device Independent Bitmap Format .
RMID RIFF MIDI Format

RMMP RIFF Multimedia Movie File Format
WAVE Waveform Audioc Format

Using the notation for rspresenting & chunk, a RIFF
form looks like the following:RIFF c¢hunk;RIFF form
netation

RIFF { <formType> <ck>... )

The first four bytes of a RIFF form make up & chunk ID
with values R, I, F, F. The ckSize field is

racuuired, 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 identifyving 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

- A unigue four-—character code identifying the form
type

- - A list of mandatory chunks

‘A list of optiomal chunks

i

- Possibly, a required order for the chunks

Defining and Registering RIFF Forms

The form-type code for a RIFF form must be unigque. To
‘guarantee this uniqueness, you must register any new
form types before release. See Registering Multimedia
Formats in Chapter 1, Overview of Multimedis
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 registerad form
types contains only digits and uppercase letters. Form-
type codes that are all uppercase dencte a registered,
unigue form type. Use lowercase letters for temporary
or prototype chunk types.FOURCCdatatype;and registering
form typeRIFF chunk;registering

Certain chunk types are also globally unigue and must
alsc 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 sxample, a chunk with chunk ID INAM always
contains the name or title of a file. Alsc, within all
RIFF files, filenames or titles are contained within
chunks with IR INAM and have a standard data format.

Unregistered (Formwséecific} 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 mighit contain the number of scan lines. Inside

some other form type, a chunk with ID scin might mean

secondary lambda number. .
Netation for Representing Sample RIFF Files

RIFF is a binary format, bubt it is easier to comprehend
an ABCII representation of a RIFF file. This section
defines a standard nctation 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 :

Bagic Notation for Representing RIFF Files

The following table summarizes the elements of the RIFF
notation regquired for representing sample RIFF files:

Notation : Description

<akID> {(<ckData>}
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 guotes 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

OO subchunk.
RIFF{'QRST' FOO{17 23}}

The following example describes an
ICOF chunk containing the string

Copyright Encyclopedia

International.: .

PICOPT {*Copyright Encyclopedia

Internaticnal. %)

<number> [<modifier>]

A number in Intel format, where
<number> is sn optional sign {+ or -)
followed by one or more digits and
modified by the optional <modifier>.
Valid <modifier> values follow:

Modifier Msaning

None 16-bit number in decimal format

H 16-bit number in hexadecimal
format ' ’

C 8-bit number in decimal format

CH B8~bit number in hexadecimal
format

L 32~bit number in decimal format

LR 32-bit number in hexadecimal

format

Several exzamples follow:

G

65535

~1

0L
4a3c89HL
-1C

21HC

Mote that -1 and 85535 represent the
same value. The application reading
this file must know whether to
interpret the number as signed or

unsigned.

t<chars> *RIFF chunk; FOURCC code nqtationFOURCC data

type;RIFF chunk notation
A four-character code

{32-bit

guantity) 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

eguivalent to four hlanks.

follow.
‘RIFF®
'xyz'
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<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.

RIFF The sequence of ASCII characters
files:sample contained in <string> and modified by
file notation the optional modifier <modifier>. The
strings®<strin quoted text can include any of the
g>" [<modifier> escape sequences listed in the

1 following section. Valid <modifier>

values follow:
Modifier Meaning

or size

none No NULL terminator
prefix.
Z String is NULL-terminated

B String has an 8-bit (byte} size

prafix

W String has-a 16-bit

prefix

{word) size

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 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 terminating NULL.
The variousg 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 terminatoxr"2
"Byte prefix, NULL terminatorVBa

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; escapesequencesRIFF
chunk;escape sequencesEscape sequence;list ofFOURCC
data type;escape SequencesRIFF files;escape
sequencesiNew line escape sequenceCarriage return escape
sequenceline feed escape segquenceTab escape
sequenceBackspace escape seguenceBackslash escape
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sequenceQuote character escape sequence

Escape ASCII Pescription
Sequence . Value
\n 10 Newline character
\E 9 . Horizontal tab character
\b 8 Backspace character
\r i3 Carriage return character
\E 12 Form feed character
AR 92 Backslash
N 38 Single quote
A7 34 Double guote
\ddd Octal Arbitrary character
ddd

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 £ile notation ‘

Notation Description

<name>
A labkel that refers to some element of the
file, where <name> is the name of the
label. Examples follow:
<NAME~-zk>
<GOBL~form>
<pitmap-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 formType is the name of the
form's type.

<name> ¥

elements
The actual data represented by <name> is
defined as elasments.
This states that <name>» is an abbreviation
for elements, where elements 1s a sequence
of other labels and literal data. An
example follows:
<GOBL-form> ¥ RIFF { ‘GOBL' <form-data> )
This example defines label <COBL-form> as
representing a RIFF form with chunk ID
GOBL and data egual to <form-data>, where
<form-data> is a label that would be
defined in ancother rule. Note that a label
may reprasent any data, not just a RIFF
chunk or form.
Note: A number of atomic labels are defined
in the section Atomie Labels later in
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this document. These labels refer to
primitive data types.
<namettyp
e>
This is the same as <name>, but it also
defines <name> to be eguivalent to <type>,
This notation obviates the following rule:
<name> ¢ <type> : ‘
This allows you to give a symbolic name to
an element of a2 file format and to specify
the element data type. An example follows:
<xyz=coordinater ¥ <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 sguivalent to the following:
<xyz-coordinate> ¥ <x> <y> <z>
<x> ¥ <INT>
‘ <y> ¢ <INT>
SR <z>< ¥ <INT>=— - - - e e
[elements
]
An opticnal seguence of labels and literal
data. Surrounded by square brackets, it may
be considered an element itself. An example
follows: -
<FOO=~form> ¥ RIFF{*FO0' [<header-ck>} <data-
ck>} }
This example defines form FOO with an
optional hesader chunk followed by a
mandatory data chunk.

ell | =12
PFoaae
elN .
) Exactly one of the listed elements must be
present. An example follows:
<hdre-ck> ¢ hdr{<hdr-x> | <hdr-y> | <hdr-z>)
Thig example defines the hdr chunk's data
as containing one of <hdr-z>», <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
¢ll { 'ei2 | ... | 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
oocurrences. An example follows:
<data=~ck> ¥ data({<count:INT> <item:INT>...)
This example defines the data of the data
chunk to contain an integer <oount>,
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-ck> 7 data{<count:INT>
{<item:INT>}...)

This example defines the data of the data
chunk to contain an integexr <count>
followed by zero or more gccurrences of an
integer <item>,

{elements

3

i

The group of elements within the braces
should be considered a single element. An
example follows:

<blorg> ¥ <this> | {<that> | <other>»}...
This example defines <blorg> to be either
<this> or one or more cccurrences of <that>»
or <other>, intermixed in any way. Contrast
this with the following example:

<plorg> ¥ <this> | <that> } <other>...

This example defines <blorg> to be eitherx
<this>-or <that> or one or more occurrences
of <other>.

Costruct |

.} name

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 typedsf name. An
example follows:

<3D_POINT> ¢ struct {

: INT x5 /fow-
coordinate
INT vy iy
coordinate ’
INT z; _ /ou-
coordinate
} 3D_POINT

Wherever possible, the types used in the
structure should be the types listed in the
following secticon, Atomic Labels, because
these types are more portable than C types
such as int. The structure fields are
assumed %o be present in the file in the
order given, with no padding or forced
alignment.

Unless the RIFF chunk ID is RIFX, integey
byte ordering is assumed to be in Intel
format . )

Page 14 of 100

/i
comment

An explanatoery comment to a rule. An
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Atomic Labels

example follows:

<weekend> ¥ 'Sat'}'Sun' // Fouvr-character

code

/{ for day

~The following are atomic labels, which are labels that
refer to primitive data types. Where availakle, the
equivalent Microsoft C data type is alsoc listed.
Datatypelabelshtomic labelsRIFF files;primitive data
type labels

Label Meaning MS C Type
<CHAR> g-bit signed integer signed char
<BYTE> g-bit unsigned upsigned char
guantity
<INT> 16~hit signed integer signed int
. in Intel format - : ek -
<WORD> 16-bit unsigned ‘ungigned int
' guantity in Intel
format
<LONG> 32-bit signed integer signed long
in Intel format .
<DWORD> 32-bit unsigned unsigned long
guantity in Intel
format :
<FLOAT> 32-bit IEEE floating float
point number
«DOUBLE> 64~bit IEEE f{loating double
point number
<8TR> String {a seguence of
characters}
<ZSTR> NULL-terminated
string .
<BSTR> String with byte (8-
bit} size prefix
<WSTR> String with word (16~
bit} size prefix
<BZSTR> NULL~terminated
string with byte size
: prefix
<WISTR> NULL-terminated
) string with word size

prefix

Page 15 of 100

the string is followed by a
0. :

NULL-terminated means that
character with ASCII value

A size prefiz 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 Wi
modifiers, the size prefix specifies the size of the
string without the terminating NULL.

Rote: The WIKDOWS.H header file defines the € types
RYTE, WORD, ILONG, and DWORD. These types corxrespond 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 developar would
alsc provide detailed descriptions of sach file '
element, including the semantics of each chunk.and
sample files documented using the standard
notation.RIFF forms;ezample of definition

<GOBL-form> ¥ RIFF{ °*GOBL’ // RIFF form
headerx
{<org~ck>} // Origin chunk
{default (0,0,0)) .
' <gbi-list>») // Series of
graphical objects
<org-ck> ¥ org{ <origin:3D_POINT> )

// Onject-list origin

// An object is a:
<obi~list> ¥ LIST( ‘obi' { <sgreck> |
// square,

<circ~ck> |
/7 circle,

<poly-ck> }.o.. )
// or polygon

<sgr-ck> ¥ . sygr{ <ptl:3D_POINT> ~ // one vertex
' <pt2:3D_POINT> /{ another
vertex '
<pt3:EDWPGINT> 3 // a third
vertex
<clire-ck> ¥ circd <center:3D_POINT>
. // Center of circle
<circumPy:3D_POINT> ) /7
Point on circumference
<poly-ck> ¥ poly{ <pt:3D_POINT>... } // List of
points in a polygon : '
<3D POINT> ¥ struct // Defined in
"gobl.h®
{ INT x; // w-coordinate
INT y; // y-coordinate
INT z; // z-coordinate
} 3D_POINT

Sample RIFF Form

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

- An INFC list
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- An org chunk
- An obi chunk

The INFO list -and org chunk each have two

subchunks. The INFO list iz 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 chunkINFQ chunkRIFF £iles; INFO
chunk

Since the definition of the GOBL form does not refer to
the INFCG chunk, software that expects only orxg and

obj chunks in a GOBL form would ignore the unknown

INFO chunk.

RIFF{ 'GORBRL®
LIST('INFQ' // INFO list containing
filename and copyright
INAM{"A House"Z)
ICOP{”({C) Copyright Encyclopedisa
International 198172} B

)

org(2, 0, 0} // Origin of object list
LIST{ cbj’ ’ // Object list containing two
polygons
polyt{€,0,0 2,06,0 2,2,¢, 1,3,0, 0,2,0)
poly{(,0,5 2,0,5 2,2,5, 1,3,5, 0,2,5)

}
- // Bnd 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 foliow these
conventions if you must make an arbitrary decision
regarding string storage.RIFP chunk;text strings in

NULL~Terminated String (ZSTR) FormatZSTR format, in
RIFF chunk ’

A NMULL-terminated string {ZSTR) consists of a series of
characters followed by a terminating NULL character.
The ZSTR is better than a simple character ssquence
{STR) because many programs are easier to write if
strings are RNILL~terminated. Z3TR is preferred fo a
string with a size prefix (BSTR or WSTR) because the '
size of the string is already available as the <ckSize>
value, minus ong £or the terminating NULL

character .WSTR format, in RIFF chunkBSTR format, 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 includes fields that specify the offsets
from the beginning of the string table to the
individual strings. An example follows: )

typedef struct
{

INT iWidgetNumber; //- the widget number

WORD offszWidgetName; // an offset to a string in
<rgchStrTab>

WORD offszWidgetDesc; // an coffset te a string in
<rgchStrTab> ’ . :

INT iQuantity; // how many widgets

CHAR rgchStrTab(l]: // string table (allocate
as large as needed)
} WIDGET;

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)
SeriesB28TR 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-use characteristics of the ZSTR while providing
the string size, allowing the application to guickly
skip unneeded strings.

Multiline 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 reguirements
for new line symbols (carriage return only, line feed
only, or both}, it is generally easier to strip out
extra characters than to insert exitra ones. Inserting
characters might reguire reallocating memory blocks or
pre~scanning the chunk before allocating memcry for
it.Multiline 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 Recommended Format
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Chunk data contains nothing ZSTR (NULL-~terminated
except a string } string)} format.

Chunk data contains a number String-~table format

of fields, some of which are

variable~length strings

Multiple chunks within the String~tabls format
file need to reference '

variable-~length strings )
Chunk data stores a sequence BIZSTR (NULL-terminated

of strings, soms of which string with byte size
the application may want to prefix) series

-skip

Chunk data contains A multiline string
multiline strings format

LIST Chunk

A LIST chunk contains a lisit, or 6rdered sequence, of
subchunks. A LIST chunk is defined as follows:

LIBT( <list-type> [<chunk>}... )}

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 seguence ¢f subchunks. i
However, since a LIST chunk may contain only subchunks
{after the list type), an application that does not
know about a aspeclfic list type can still walk through
the sequence of subchunks.

Like chunk IDs, list 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
Specifications, for information on registering list

types.

INPQ List Chunk

The INFC list is a registered global form type that
can store information that helps identify the contents
of the chunk. This information is useful but does not
affect the way & program interprets the file; examples
are copyright information and comments. An INFO list
is a LIST chunk with list type INFQ. 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 INFQ list.
Each chunk contains a ZS8TR, or null-terminated text

string.
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Chunk ID
IARL

IARY

ICMS

ICMT

ICOP

ICRD

ICRF
IDIM
Ippl

IENG

IGHR

IKEY

ILGYT

IMED

INAM
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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 commissiconed the
subject of the file. For example, Pope
Julian II.

Comments. Provides general comments zbout
the file or the subject of the file. If ths
comment is several ssentences long, end each
sentence with a period. Do not include
newline characters.

Copyright. Records tha copyright
information for the file. For example;
Copyright Encyclopedia International

1881. If there are multiple copyrights,
sgparate 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.
For example, 1553-05-03 for May 3, 1553,
Cropped, Describes whether an image has
peen cropped and, 1f so, how it was
cropped. For example, lower right corner.
Dimensions. Specifies the size of the
criginal subject of the file. For example,
§.5 in h, 11 in w. )

Dots Per Inch. Stores dots per inch setting
of the digitizer used te produce the file,
such as 300.

Englneer. Stores the name of the engineer
who worked on the file. If there are
multiple enginsers, separate the names by a
semicolon and a blank. For ezample, 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 sexample, Seattle; aerial
view; sScenery.

Lightness. Describes the changes in
lightness settings on the digitizer
reguired 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 sc¢ forth.

Name. Stores the title of the subject of
the file, such as, Seattle From Above,
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IPLT Palette Setting. Specifies the number of
colors requested when digitizing an image,
such as 256,

IPRD Product. Specifies the name of the title

the file was originally intended for, such
as EBncyclopedia of Pacific Northwest

: Geography.

I8BJ Subiject. Describes the conbittents of ths
file, such as Aerial view of Seattle.

ISFT Software. Identifies the name of the

aoftware package used to create the fllé,
such as Microsoft WaveEdit.

ISHP . Bharpness. Identifies the changes in
sharpness for the digitizer required to
predbce the file (the format depends on the

rdware 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 Form. Identifies the original formm
of the material that was digitized, such as
slide, paper, map, and so forth. This
is neot necessarily the same as IMED.

ITCH Technician. Identifies the technician who

. digitized the subject file. For example,
Smith, John,

CSET {Character Set} Chunk

To define character-set and language information for a
RIFF file, use the CSET chunk. The C3ET 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 forxr Extra
Header and Extra Entrxy 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> ¥ CSET( <wCodePage: WORD>
<wCountryCode:WORD>
<wLanguageCode s WORD>
<wDialect :WORD> }

The fields are as follows:

Field Description

wCodePage Specifies the code page used for
file elements. If the CSET chunk
is not present, or if this field
has value zero, assume standard
I8¢ 8859/1 code page (identical
to code page 1004 without code
points defined in hex columns §,

i, 8, and 9}.
wCountryCode Specifies the country code used
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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).
wlLanguage, BSpecify the language and dialect
whialeéct . used for file elements. See
Language and Dialect Codes,
later in this chapter, for a list
of language and dialect codes.
If the CSET chunk is not present,
or 1f these fields have value )
zero, assume US English {language
code 9, dialect code 1}.

Country Codes

Use one of the following country codes in the
wCountrylode fileld:

Country Code Country

000 . NMone (ignore this field)

001 ueh
002 Canada
003 Latin America
030 Greeace
031 Netherlands
032 ' Belgium
033 France
. 034 © Spain
039 ’ . Ttaly
041 Switzerland
043 Austria
44 United Kingdom
045 Penmark
046 Sweden
647 Nozrway
048 West Germany
052 Mexico
05 Brazil
061 Auvstralia
064 New Zealand
081 Japan
0g2 Korea :
086 - Peoples Republic of China
488 . Taiwan
090 Turkey
-351 Portugal
352 Luzembourg
354 Iceland
358 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 wiialect

fields:
Language Code Dialect Language
Cods -
g 0 None {ignore thess fields)
1 1. Arabic
2 1 Bulgarian
3 1 Catalan
4 i Traditional Chinese
4 2 Simplified Chinese
S 1 Czech
[ 1 Danish
7 1 Gexrman
7 2 Swiss German -
8 1 Greek
8 1 18 English
9 2 UK English
i0 1 Spanish )
10 2 Spanish Mexican
11 1 Finnish
12 1 French
12 2 Balgian French
12 3 Canadian French
12 4 Swiss French
13 i Habraw
14 i Hungarian
15 1 Icelandic
16 i Italian
16 2 Swiss Italian
17 1 Japanese
18 1 Koresan
19 1 Dutch
18 2 Belgian Dutch
20 1 Norwegian - Bokmal
20 2 Norwegian - Nynorsk
21 1 Polish
22 i Brazilian Portuguese
22 2 FPortuguese
23 1 Rhasto~Romanic
24 1 Romanian
25 1 Russian
26 1 Serbo~Croatian (Latin}
26 2 Serbo-~Croatian (Cyxrillic)
27 1 Slovak
28 1 Albanian
25 1 Swedish
30 1 Thai
31 1 Turkish
32 1 Urdu
33 E Bahasza
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JUNK (Filler}) Chunk

A JUNK chunk represents padding, filler or cutdated
information. It contains no relevant data; it is a
space filler ¢f arbitrary size. The JUNK chunk is
defined as follows: '

<JUNK chunk> ¥ JUNK({ <filler> )}

where <filler> contains random data.
Compound FPile Structure

The compound file structure is a RIFF-bBased structure
upon which multimedia file formats can be defined. The
compound f£ile 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 searching) :

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,
 requiring scme 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 f£ile header information to identify the
attributes of the audio data stored within.

Structural Overview

Files based upon the compound £
&

le structure contain
the following two RIFF chunks t

i
E heir topmost level:
- | Compound File Table of Contents (CTCC} chunk

- Compound File Element Group (CGRP} chunk

The CTOC chunk indexes the CGRP chunk, which contains
the actual multimediz data elements. Defined using the

standard chunk notation, a compound file is represented
as follows:
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<compound file> ¥ RIFF('type' <CTOC> <CGRP>)
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 CTCC chunk functions mainly 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 elsment
within the file. .

To provide the mazimum flexibility 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 complesxity, 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 dafining 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 eniire 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 asntire 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 seguentially in the CTOC chunk.
The individual fields in the CTOC chunk are the

following:
<CTOC~chunk>»¥ CTOC {

<dwHeaderSize: DWORD> // Reader
information

<dwEntriesTotal: DWORD>
<dwEntriesbeleted: DWORD>
<dwEntriesUnused: DWORD>
<dwBytesTotal: DHORD>
<dwBytesDeleted: DHORD>
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<dwHeader¥Flags: DWORD>

<wEntrySize:WORD> -// Parameter table
definition

<wNameSize:WORD>

<wExHdrFields :WORD>

<whzEntFields:WORD>

<awExHdrFPldUsage :WORD[wEzHdxFieldsi>

<awExEntFldUsage sWORD{wExEntFields]>

// Header paramster table
<adwExHdrField: DWORD {wExHdrFieldsl>
[<bHeaderPad:BYTE>] )
[<CTOC-table~antry>] /7 CTOC table

entries '

3
i

Each CTOC table entry is defined as follows:

<CTOC-table~entry> ¥

<dwQOf £set : DWORD>

" <dwSize: DWORD>
<dwiMedType : DRORD>

" <dwMedUsage: DWORD>
<gwConmpressTech: DHORD>
<dwincompressBytes: DRORD>
<adwExEntField: DWORD{wExEntFields]>
<bEntryFlags:BYTE>
<achiame : CHAR[wNameSize] >
[<bEntryPad:BYTE>}...

The following sections describe each field in detail.
Header Information

‘The header information section defines generxal
information about the CTOC header and about the entire
compound file. It contains the feollowing fields:

Field Name Description

dwHeaderSize Combined size of header information,
parameter table definition, and header
parameiaer 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 slements.

dwEntriesDelet Number of CTOC table entries that

ed corraspond to deleted elements.
dwEntriesUnuse Number of CTQC table entries that are
d unused.

dwBytesTotal Combined size of all CGRP elements,
including deleted elements.

dwBytesDeleted Combined size of all deleted CGRP
elements. '

dwHeaderFlags Flags that give information asbout the
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entire compound file., The following

flags may be used:

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

CTCC_RF_MEDSUBTYPE
The dwMedUsags fisald of each CTOC
table entry contains a FOURCC that
indicates how the element is used.
If this flag is not set, the

- duMedUsage field contains

information as defined by the form

type.
Parameter Table Definition

The parameter table definition defines the size and
centents 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.

wiameSize - Size of the achName field of sach CTOC

table entry. Each achNVame field must
be padded with null characters to this
length. The achRame field is a null-
terminated string, so it always
contains at least one trailing null
character, .

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

wExEntFields Number of extra entry fislds, 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., EBach entry in this arrvay
corresponds te the same numbered entry
in the adwExEnt¥Field arrxay, present in
each CIDC 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 Usags Codes for Extra
Header and Extra Entry Fields, later
in this chapter. The number ©f WORDs
in this array is defined by the

" wExEntFields value.

Header Parameter Table

The header parameter table is an optional component
gensrally used to define attributes of the entire
compound file.

Field Name Type :

adwBzHdrField 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 thé wExHdrFields 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 hytes 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. :

FBach CTOC table entry is a structure containing the
following fields:

Field Name Description

dwOffset Byte offset of the compound file
element measured from the beginning. of
the data portion of the CGRP chunk.
For example, if dwOifset 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 {chunk
zize field}).

dwSize 8ize of the element in bytes.
dwMedType 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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dwiMedUsage Extra usage information for the
compound file element.

f the CTOC_HF_MEDSUBTYPE flag 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,
Cverview of Multimedia
Specifications, for information. on
usage codes.

If the CTCC_HF MEDSUBTYPE flag is not
set in the dwHeaderFlags field, this
field contains 32 bits of information
interpreted as defined by the form
type.
dwCompressTech 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.
dwhncompressBy Number of bytes the compound file
tes element occupies in memory after
decompression. This value assumes the
decompression technique identified in
the dwlompressTech field. If the
dwCompressTech field is €, then the
compound file element is not
compressed, and this field should
. equal the dwSize field.
adwEzEntField 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 awExEntFldUsage array.
The number of DWORDs in this array is
defined by the wExEntFields value.
bEntryFlags 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. BEF_UNUBED
CTOC tabkle entry is unused and does
not refer to any compound file
glement. This entry can be used to
refer to a new compound file
element. Do not combing this flag
with the CTOC_EF DELETED flag.
achiame Array of characters containing the

" name of the compound file element. The
number of bytes in this arvay is
defined by the wNameSize value.

The string must be padded on the right

http:/fwaw kk.iij4u.orjp/~kondo/wave/mpidata.txt ' 3/6/2006

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2713
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Page 30 of 100

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. :

bEntryPad © 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 slements 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 adwExHdrFPield
and adwExEntField extra fields. All usage codes apply
to both header fields and sntry fields, unless
explicitly stated otherwise.

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

Flag Description
CTOC_EFU_UNUSED The field is unused. This usage
(0x00} code may be used to logically

delete a header field.
CTOC_EFU_LASTMODYTIM When used to describe an extra
E {0x01) 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
CTOC table entry, or the compound
file element it refers to, was
last modified. )
The field is interpreted as a
DHORD containing the number of
seconds that have alapsed since
00:00:00 Greenwich Mean Time
{GMT)}, January 1, 1270.
CTOC_EFU_CODEFAGE: 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 informatiocn for that
specific CTOC table entry.
The low~order word of the field
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contains one of the following

code page values:

Lero
Use standard IS0 885%/1 code
page. This is identical to code
page 1004 without code points
defined in hex columns 0, 1, 8,
and 9.

CTOC_CHARSET CODEPAGE
{(0x0000nnnn)
Use code page Oxnnnn, where
Oznnnn is the lé-bit code page
number. For example, 0x00000332
for 08/2 cede page 850, or
0x000004E4 for Windows 3.1 code
page 1252. :

The high-order word contains one

of the following country codes:

Zero :
Igniore this field.

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

CTOC EFU LANGUAGE  The field contains language and
dialect information for the
achName field. Thess 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 antries. When ussd to
‘describe an extra entry field,
the field contains information
for that specific CTOC table
entyry.
The low-ordexr 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 ona 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 diazlect
codes.,
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CTOC_EFU_COMPRESESPA Specifiss a compression

RAMG (0x05) through parameter. See Compression of
CTOC_EFU_COMPRESSPA Compound File Elements, later in
RAMY (Oxl4) this chapter,

Compression of Compound File Elements

Compound file elements can be compressed. The
dwCompressTech field of a CTOU table entry contains a
FOURCC compression technigue 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 technigue 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 dwUncompressSize 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 fisld, which identifies the file size of the
compound file element.

Compression techniques may demand extra headexr fields
or extra enitry fields for decompression parameters.
Compression technique identifiexs, and any new entry
fields corresponding to decompression technigue
parameters, must be unigue. See Registering Multimedia
Formats in Chapter 1, Overview of Multimedis
Specifications, for information on registering
comprassion techniques. .

Compound File Blement Group {CGRP} Chunk

The actual elements of data referenced by the CI0C
chunk are stored in a compound file Element Group
{CCRP) 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> ¥ CGRP({[<compound file element>}...)

Flacement 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 CIOC chunk is placed at the front of the
file to reduce the seek and read times required to
access it. During avthoring time, an application might
place the CTOC chunk at the end of the file, so0 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 Z.

“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 (RTF)
- Waveform Audiq File Format (WAVEf

Bundle File Format

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

<BND-file> ¥ 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 representad at 1, 4, and 8 bits per pizxel, 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)DIR
files;Multimedia Windows :

This documentation describes three types of DIB files:

- Windows version 3.0 device-independent bitmap
files

- 08/2 Presentation Manager version 1.2 device-
independent bitmap files

- 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
consist of the following sequence of data
structures:DIB files:structure

- A file header

- A bitmap information header

- A color table

- An array of bytesvthat 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

Manager 1.2 DiBs, it is defined as a BITMAPFILEHEARDER
data structure:BITMAPFILEHEADER data structure;in DIB
fileDIB files;bitmap file header

typadef struct tagBITMAPFILEHEADER {
WORD bfType; .
- DWORD  bfSize;
WORD bfReservedi::
WORD bfReserved?;
DWORD bfOffBits;
} BITMAPFILEHEADER;

The following table describes the fields.
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Field Description
bfType Specifies the file type. It must
consist of the character segquence BM
{WORD wvalue 0x4D42). ‘

bfSize . Specifies the file size in bytes.
bfReservedl . Reserved. Must be set to zero.
bfReserved? - Ressarved. Must be set to zero.
LEQOEFRItLS Specifies the byte offset from the

BITMAPFILEHEADER structure to the
actual bitmap data in the file.

Ritmap 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 typadef struct
tagBITMAPINFC { _BITMAPCOREINFO {
BITMAPINFCHEADER BITMAPCOREHEADER
brmiHeader; bmeciHeader; o
RGBOUAD bmiColoxs{l]: RGBTRIPLE

} BITMAPINFO; bmciColoxrs{l]:
: } BITMAPCOREINFGQG;

These structures are essentially alike, and this
saction discusses them simultaneously. Fach f£ield name
for the Windows BITMAPINFO structure is followed by the
corresponding field name for the Presentation Manager
BITMAPCOREIRFO 1.2 structure, in parenitheses.

The following table describes the fields.

Windows {PM} Description

Field ’

bmileader Specifies information about the

{bmciHeadsr} dimensions and color format of
the DIB. The BITMAPINFOREADER and
BITMAPCOREHEADER data structures
are described in ths next
section.

bmiColors Specifies tha DIB colorx table.

{bmeciColors} The RGBQUAD and RGRTRIPLE data
structures are described in
Bitmap Color Table, later in
this chapter.

Information Header Structures

The BITMAPINFOHEADER and BITMAPCOREHEADER 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 headerBITMAFINFOHEADER
data structure;in DIB file :

Windows 3.0 DIB Presentation Manager 1.2
: DIB
typedef struct : typedef struct
tagBITMAPINFOHEADER { tagBITMAPCORERERDER {
DWORD biSize; ’ DWORD besize;
DWORD biWidth: WORD beWidih;
DWORD biHeight: WORD bcHeight;
WORD biPlanes; WORD boPlanes;
WCORD biBitCount; ' WORD bcBitCount;
DWORD biCompression: } BITMAPCOREHEADER;

DWORD bkiSizelmage; )
DWORD biXPelsPerMeter;
DWORD biYPelsPerMeter;
DWORD biClrUsed; )
DWUORD biClriImportant;
} BITMAPINFOHEADER;

Because these siructures are essentially alike, except
for the added fields in the Windows 3.0 structure, this
section discusses them simultanesusly. 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 Description

biSize ({(bcSize) Specifies the number of bytes
reguired by the BITMAPINFOHEADER
structure. You can use this field
to distinguish between Windows
3.0 and Presentation Manager 1.2
DIBs. _

piWidth {(beWidth) Specifies the width of the DIB in
pixels.

biHeight (bcHeight) Specifies the height of the DIB

’ in pixels.
biPlanes {bcPlanes} Specifies the number of planes
- for the target device, Must must

L]

be get to 1.

wBitCount Specifies the numbsr of bits-per-
{bcBitCount) pizrel. See Interpreting the

Color Table, later in this
section, for more information.

Windows Fields’

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

a compressed bitmap. It can be one of

the feollowing values:

Value Meaning

. BI -RGB Specifies that the bitmap is

) not compressed.

BI_RLE4 Specifies & run~length
ancoded format for bitmeps with
4 bits-per-pixel. The
compression format is a . two-
byte format consisting of a
count byte followed by two word-

. length color indexss.

BI_RLEB Specifies a run-length
encoded format for bitmaps with
8 bits-per-pixel. The
comprassion format is a8 two-
byte format consisting of a
count byte followed by a color-~
index byte,

See Windows 3.0 Bitmap Compression
FPormats 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
T pixels per meter of the targst device

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

biYPelsPerMete Specifies the vertical resolution in

r pixels per meter of the target device
for the bitmap.
biClzUsed Specifies the number of color values

in the color table actually used by

the bitmap. Possible values follow.

Value Result

0 Bitmap uses the maximum number of
colors corresponding to the
value of the wBitCount field.

Nonzero If the wBitCount value is
less than 24, the biClrUsed
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
BITMAPINFC hesder and which is
referenced by 2 single pointer}), the
biClrUsed field must be set to 0 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.

piClrimportant Specifies the number of color indexes

: that are considered important for
displaying the bitmap. If this value
is 0, then all colorxs are important.

Bitmap Ceolor Table

The color table is a collection of 24-bit RGB values.
There are as many entries in the color table as there
ares colors in the bitmap. The color table isn't present
for bitmaps with 24 color bits because each pixel is
represented by 24-bit RGB values in the actual bitmap
data area. Color tabkle;and bitmap colors{bitmep]DIB
files;bitmap color tableRGBRUAD data structure;in DIR
£11eRGBTRIPLE data structure;in DIB file

Color Table Structure

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

Windows 3.0 DIB ) Presentation Manager 1.2
DIB
typedef struct tagRGBQOUAD typedef struct
{ tagREBTRIPLE {
BYTE rgbBlue; BYTE rgbtBlue;
BYTE rgbGreen; BYTE rgbtGreen;
BYTE rgbRed; BYTE rgbtRed;
BYTE rgbReserved; } RGBTRIPLE;

} RGBQUALD;

Because these structures are essentially alike, this
section discusses them simultaneously. Each fisld name
for the Windows RGBQUAD structure is followed by ths
corresponding 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 BITMAFPINFOHEADER structure to determine which
colors are important.Color table;color orderRGB
values;color table intensityColor table;color
intensityBITMAPINFOHERDER data structure;bitmap color
importance

Field Descriptions

PThe RGBQUAD (RGETRIPLE} structure contains the
following fields:

Windows {PM) Field Degcripticon

rgbBlue {(rgbtBlue) Specifies the blue intensity,
rgbGreen {rgbtGreen) Specifies the green intensity.
rgbRed (rgbtRed) Specifies the red intensity.
rgbReserved {no PM Not used. Must be set to {.
equivalent} '

Locating the Color Table

An application can use the biSize (bcSize) field of the
BITMAPINFOHREADER (RITMAPCOREHEADER) 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;ycoclor table
locationBITMAPCOREHEADER data structure;color table
location ‘ i

// Windows 3.0 DIB
pColor = {(LPSTR)pBitmapInfo + (WORD)pBitmapInfo-
>kiSize .

~ // Presentation Manager 1.2 DIB
pColor = (LPSTR)pBitmapCorelnfo +
{WORD) pRitmapCoreinfo~>beBize

Interpreting the Color Table

The bifSize (bcSize) field of the BITMAPINFOHEADER
{BITMAPCOREHERDER) structure specifies how many bits
define each pixel and specifies the maximum number of
colors in the bitmap. Its value affects vyour
interpretation of the color table.BITMAPINFOHEADER data
structure;color definitionBITMAPCOREHEADER data
structure;color definitionColor table;defining number
of colors

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

values:
Value Meaning
1 The bitmap iz monochrome, and the color
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table contains two entries. Each bit in the
bitmap array represents a pixel. If the bit
is clear, the pixel is displaved with the
color of the first entry in the color
takle. If the bit is set, the pixel has the
coler of the second entry in the
table . Monochrome bitmap

4 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 ezample, 1f the first byte in the
bitmap is Ox1F, then the byte represents
two pixels. The first pizel contains the
color in the second table entry, and the
second pixel contains the color in the 16th

. table entry.

'8 The bitmap has 3 mazimam of 256 colors.
Each pizel in the bitmap is represented by
a byte~sized index into the color table.
For example, if the first byte in the
bitmap is O«1F, then the first pixel has
the color of the thirty-second table entry.

24 " The bitmap has a mazimum of 224 colors., The

' bmiColors {(bmciColors} field is NULL, and
each three bytes in the bitmap array
represent the relative intensities of red,
gresn, and blue, respectively, of a pixel.

Note on Windows DIBs

For Windows 3.0 DIBs, the field of the BITMAPINFOHEADER
structure specifies the number of color indexes in the
color table actually used by the bitmap. If the
biClrUsed field is set to U, 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, must 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 ths
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 regquired for the bhitmap.
The following sections describe the compression

formats,.DIB files;Windows compression formats

Compression of 8-Bit-Per-Pixel DIBs
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When the biCompression field is set to BI_RLES, 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[evght;Run length
encoded foxnat 8-bit DIBRs{eight]

- Encoded mode
- Absolute mode

Both modes can occur anywhere throughout a single
bitmap.

Encoded Mode

Encoded mode consists of two bytes. The first byte
specifies the number of consecutive pizels to be drawn
using the color index contained in the second
byte.Encoded mode;8-bit DIBs{eighti]

Alsc, the first byte of the pair can be set to zero to
indicate an gscape 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 mods, the seacond byte has a value of ¢ to 2.

The following table shows the meaning of the second

byte:

Second

Byte Meaning

0 End of line.

1 End of bitmap.

2 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
zerco and the second byte sat to a value betwesen 03H and
FrH.

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 & 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 Expanded Data
03 04 04 04 04
05 06 €6 06 06 06 08
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00 03 45 56 67 00 45 56 67
02 78 78 78

80 02 0% 01 move 5 right and 1 down

02 78 ' 78 78

00 00 end of line

03 1E 1E 1E 1E 1E 1E 1E 1E 1E 1E
00 01 end of RLE bitmap

Compression of 4-Bit-Per-Pixzel DIBs

When the field is set to BI_RLE4, the bitmap is
compressed using a run-length encoding format for a 4~
bit bitmap. This format uses two modes:Compression
format;4-bit DIBs{four]

- Encoded mode

- Absolute mode

Encoded ModeBEncoded méde;éubit DIBs{four}

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

The second byte contains two color indsxes, one in its
higli=order nibble {that is, its low-order four bits)
and one in its low-order nibble.

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

Blso, 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 sscape
depends on the value of the second byte of the pair. In
encoded mode, the second byte has a value from' 00H to
QZH.

absoluts Modelbsolute mode;4~bit DIBs{four]

In absolute mode, the first byte contains zero, the
second byte contains the number of color indexes that
follow, and subseguent 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-biltmap, and delta escapes valid
for BI_RLE8 also apply to BI_RLE4.

The following example shows the hexadecimal values of a
4-bit RLE bitmap. Undexr Expanded Data, the one-digit
values represent a color index for a single pixel.
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03 04
35 08
00 C6
04 78
00 02
04 78
00 00
09 1E

45 56 €7 00

05 01

Co 01

Page 43 of 100 .

ded Data
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E 1 E1E1
of RLE bitmap
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RIFF Device-Independent Bitmap File Format

This document describes two types of RIFF Device-

Independent Bitmap (RDIB)

a RIFF chunk.

complexr bitmaps

format:

A szmyla RDIB cons:stlng of a DIB file enc$00ed in

An extended RDIB that allows the creation -of more

Te 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 ox
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
INFC 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
FformatRIPPF files;RDIB formRDIB file format File
formats; RIFF Device-Independent Bitmap (RDIB}RDIE
files;description

<RDIB~form» ¥

'ROIB data{ <DIB~data> }}

The <DIB-data> format is dasfined in Device Independent

Bitmap File Format,

Extended RDIB Format

sarlier in this chapter.

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

<RDIB=~form>» ¥
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RIFE{*RDIB’

: <bmhd-ck> // Bitmap
headexr chunk
[ <pal~file> | /7
Internal palette chunk
y <XPAL~ck> ] /7
External palette chunk
<bitmap-data> ) // Bitmap

data
The <pal~file> chunk can be any of the palette-file
formats discussed in Palette File Format, later in

this chapter. The <bmhd~ck>, <XPAL-chunk>, and <bitmap-
data> are described in the following sections.

Bitmap Headexr Chunk
The <bmhd=-ck> bitmap header chunk is defined as
follows:

<pmhd~chunk> ¥ bmhd{ struct |

DWORD dwMemSize; // If dwPelFormat is
‘data®, only these

DWORD dwPelFormat: // four fields are
present. :

WORD wTransType;
DWORD  dwTransVal:

- DWORD  dwHdrSize; // Fields from dwHdrSize
forward match
DWORD .dwWidth; // the Windows
BITMAPINFCHEADER .
DWORD  dwHeight; // structure, though some
fields can .
WORD dwPlanes; // contain new values.

WORD dwBitCount;

DWORD dwCompression;
DWORD dwSizelImage;
DWORD dwXPelsPerMeter:
DWORD dwYPelsPerMeter;
DWORD dwClrUsed:

DWORD dwClrImportant;

bl

If the dwCompression field eguals BI_RGE or BI_RLES or
BI_RLE4, then the extended RDIB has the same bitmap
format as a simple RDIB.

Each pizel 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.

Description
Field .
dwMemSize Equal to the size of the bitmap bits
if the bits asre uncompressed. For
RDIBs with dwPelFormat equal to
data, dwMemSize has one of the
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following values:

Image Field Value
Type
Non=RLE =~ Same as dwSizelmage value
©B8-bit Size as an uncompressed, 8-

RLE bit image
4-bit Size as an uncompressed, 4-
RLE bit imags

dwPelFormat Specifies a FOURCC code defining the

pixal 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
dwConmpression and dwBitCount fields.
The current bitmap data values are as
follows:

Valu Bitmap Data Location and Format
e :
_ ‘dat Bitmap data is stored in a

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.

‘pal Bitmap data is stored in a

bt palb chunk. The pixel format
is one of the Windows 3.0 RGB
palettized Fformats (1 to 8§ bpp,
depending on the value of the
dwBitCount field).

‘rgb Bitmap data is stored in a

b rgbt chunk., Pixal format is
packed, unpalettized RGB
represented at 16, 24, or 32
bits per pizel. The following
shows the ordering of the RGR
bits for each pizel-depth value.
The first extra bit (if present)
is the high~order bit.

dwBitCount Extra Red Green
Blue

15 1 5 E 5
16 o 5 6 )

24 O 8 g 8

32 8 8 § 8

fyuv Bitmap data is stored in a

bt vuvb chunk. Pizel format is
packed, unpalsttized YUV. The
exact pixel format is currently
undefined. By the time this
draft is final, the pixel format
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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 ancther, 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, sc that multiple images that
vse the same color map may all have
different transparency color. There
are 5 different values for the
transparency variable. These are:

wiransType

Value

BITT_ NONE
{0x0000)
BITT MAPIND
EX '
{Ox0001}

BITT_ SINGLE
COLOR
{0x0002)
BITT_BITPLA
NE

{0x0003)

BITT MULTIL
EVEL
{0x0004)

Result

No pels are considered
transparent in this image.
One of the color
map/palette 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 plans is
considered transparent,
and all pels that have
that bit or bkits on

should not be drawn.

A set of bits indicate
multiple levels of
transparency or opacity.
This is usually used with
32~pit 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:

dwTransVal

wiransType dwTransVal Contents

BITT _NONE Not used.

BITT MAPIND Specifies a palette index,
EX either 0 through 16 or €
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through 255, depending on
the number of palette

entries.
BITT _SINGLE Specifies an RGB or YUV
COLOR value (2 to 4 bytes in

size, depending on the
pizel format specified by
dwPelFormat). ALl pels
that match dwTransVal
should be considered

transparent.
BITT BITPLA Specifies a bit mask
NE ' identifying the bits used

to indicate a transparent
pel. Any pel that has this
set of bits set is totally
transparsnt. This allows
multiple colors to be
considered transparent.
This method works for
palettized images; in this
case, the value refers to
a map entry that is
considered transparent,
BITT MULTIL Specifies bits to use for
EVEL transparancy levels. These
bits act 3s 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 OxFFOOU000, then
there are 256 levels of
transparency. Each pel can
be evaluated against the
mask. If the pel has a
value Frzzxxxx, then it is
fully transparent. If the
rel has a value 00xxaxxx,
then it is fully wvisible.
If the pel has a value
TFxxxxxx, then the pel is
half visible.

dwHdrSize Specifies the size of the data portion
of the <bmhdr> chunk. This is always
40, the size of the BITMAPINFOHEADER
structure.

dwiWidth Specifies the width of the DIB in
pisels,

dwHeight Specifies the height of the DIB in
pixels.

wPlanes Specifies the number of planes. This

value is normally 1, but it can be 3
ar 4 for 24~bit RGB and 3Z-bit RGE
images, respectively. In a multiplane
DIB, sach color component (for
example, red, green, and blue} is
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wBitCount

dwlompression

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

Cgresn 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
dwPelFormat equals data.

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.

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

Valus Meaning

BI_NONE Specifies that the bitmap is

{OxFFFFQ0 not compressed. Pixel values

300} are not padded to four-byte
boundaries.

BI_RGB Specifies that the bitmap is

{0xD0D00  an uncompressed, i-, 4-, 8-,

000} or a 24-bit image. For 24~
bit images, the palette is’
opticonal. Bitmap bits are
represented as defined by
Windows 3.0 for BI_RGB DiBs.
The dwPelFormat field must
be set to data.

BI_RLES Specifies a run~length

{(0z00000 encoded, compressed bitmap

001) {as defined by Windows 3.0
BI_RLES DIBs}). The palette

is reguired. The dwPelFormat

field must be set to data.
BI RLE4 | Specifies a run-length
{0=00000 encoded, compressed bitmap
002} {as defined by Windows 3.0
BI_RLE4 DIBs}. The palette
is required. The dwPelFormat
field must be set to data.
BI_PACK Specifies a simple PACKBITS
{OXFFFO0 byte compression scheme
01) consisting of one-byte
counts followed by byte
data, 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
sount byte n is a decision
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bit:

n ValueData Representation
n < Ox80 A run of n+l non-
repeating bytes
follows.
n > 0x80 Data byte is
repeated (n-0x80+1)
times.
n = 0x80 Reserved.

BI_TRANS Specifies transitional

{OxFFFFQ compression, using a table

002} of byte transitions or
sequences, See Transitional
Compression, following this

table.
BI _CCC | Specifies CCC compressicn, a
{OxFFFF0 method involving encoding
003 each 4-by~4 block of the

image using twe colors. See
CCC Compression, following
this table.

BI_JPEGN To be defined later, when

{0xFFFFO the IS0 completes the

004} official specification.

dwSizeImage Specifies the size in bytes of the
compressed image.

dwXPelsPerMete Specifies the horizontal resclution 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.

dw¥YPelsPerMete Specifies the vertical resolution in

T ) pixels per meter of the target device
for the bitmap. This field is set to
zerg i1f unused.

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

Value Result

g Bitmap uses the maximum
numbar of colors
corresponding to the value
of the wBitCount field.

Nonzerc If the wBitCount is less
than 24, dwClrUsed specifies
the actual number of colors
which the graphlics engine or
device driver wilil access.
If the wBitCount field is
set to 24, dwllrUsed
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_TRANS, 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.
Transitional compression applies only to sight-bit
data, either from an eight-bit palettized image or from
a multi-plane image in which sach color component is
represented in eight bits.

The table consists of up-to 256 1é-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 mores fully in
a separate IBM document.

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

- A transition table
- The compressed image data

The transition table consists of an integer indicating
the table size in bytes and a table of 16-byts rows.
The first byte in each row is a row number and the next
15 are transition wvalues. 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 alsc the first row number.

- Following a nibble-pair is a series of transition
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. This 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

TBD.

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, which-indicates that-the bitmap's palette is
stored outside the bitmap. The palette might be stored
in a separate file or as a saparate compound file-
element. The XPLT chunk indicates the name and location
of the external palette chunk and is defined as
follows:

<¥PLT-chunk> ¥ XPLT({<fcclocation: FOURCCS
<szPaletteName::ZETR>)

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

feclocation Chunk Location
Value :
Cfull “Palette is located in an external

file, and the szPaletteName valus
specifies a complete filename with
. path.
file Palette is located in an external
file, and the szPaletteName value
specifies a filename without path.
‘wlem 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
{Z5TR} containing the name c©f 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 feollowing organlzation:MIDI
files;specifications

International MIDI Association (IMA)}
5316 W. 57th Streat ' .
Los Angeles, CA 90056

{213} €49-6434.

The RMID format censists of a standard MIDI file
enclosed in a RIFF chunk. Enclosing the MIDI file in &
RIFF chunk allows the file to be consistently
- identified; -for example, an' INFD list ean be ‘included e
in the file. RIFF files;RMID formatFile formats;RIFF
Musical Instrument Digital Interface (MIDIJRMID file
formatMIDI files;RMID format :

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

<RMID-form> ¢ RIFF {'RMID' datal <MIDI-data> )}

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

Palette File Format

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

- A simple PAL format

- An extended PAL formati

Simple PAL Format

The simple PAL format is defined as follows:Palette
files;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 taglLOGPALETTE {
WORD palVersion;
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WORD pallNumEntries;

PALETTEENTRY palPalintry{];
} LOGPALETTE; :

The LOGPALETTE structure fields are as follows:

Field Description

palVersion Specifies the Windows version number
for the structure,.

paldNumEntries Specifies the number of palette colox
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 palette entry table should appear in
order of importance. This is because entries earlier in

the logical palette are most likely to be placed in the -

system palette,.

The PALETTEENTRY data structure specifies the color and
usage of an entry in a logical color palstte. The
structure is defined as follows:PALETTEENTRY data
structure;with palette filesPalette files;sstting
intensityRGB values;palette intensity

typedef struct tagPALETTEENTRY {

BYTE peRed;

BYTE peGrean;
BYTE peBlue;
BYTE peFlags;

} PALETTEENTRY;

The PALETTEENTRY structure fields are as follows:

Field © Description

peRed Specifies the intensity of red for the
palstte entry color. .

peGreen Specifies the intensity ©f green for
the palette entry color,

peBlue Specifies the intensity of blue for
the palette entry color. .

peflags Specifies how the palette entry is to
be used.

Extended PAL Format

The extended PAL format includes the following:
- A palette~header chunk
- A data chunk containing an RGB palestte (consisting

of a LOGPARLETTE structure) or some cother palette
type, including YOV and XY?2 palettes,
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For an RGB palette, the extended PAL format is
represented as follows:

RIFF('PAL' plth{ <palette-header> } data{ <LOGPALETTE~
data> }}

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

RIFF{'PAL* plth({ <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 <YV~
LOGPALETTE~data> contains YUV values instead of RGE
values,

The plth chunk is defined as follows:

<plth-ck> ¥ PLT{ struct { e .
DWORD dwMapType;

WORD wWhite; // Fields frowm this point
on are :
WORD wBlack: /7 optional. If they are
included
WORD wBorder; // but not used, set them
to OXFFFF.
’ WORD wRegisteredMap;
WORD wClustomBase; /7 If an application
encounters a ) :
WORD wCustomint; // PLT® chunk smaller
than shown . ‘
WORD wRsvBase; // here, it should treat
the missing
WORD wRsvCount; // fields as unused.

WORD whArtBase;

WORD wArtCnt;

WORD wNumIntense;
P

The siructure fields are described in the fﬂllcwing:

Description

Field

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

Code Description

data Specifies an RGB palette.
Data chunk contains a
LOGPALETTE structure.

yuvp Specifies a YUV palette.
Data chunk contains a YUV
palette.

RYZD Specifies an XYZ palette.

Data chunk contains a %AYZ

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 1f °
the palette changes. Ignore these
fields if they contain OxFFFF.
wBorder Specifiss the index of the palette
entry to be used for any display-
border regions, if supported by the
display davice. Ignore this field if
it contadins OxFFFF.
wReglisteredMap Specifies how many palette entries
correspond to a registered color map.
Registered entries are stored at the
front of the palstte. Ignore this
field if it contains OXFF¥F,
Registered map entries are always
stored at the beginning of the
palette; so wRegisteredMap also
indicates the index of the first
custom color in the palette.
Registered color maps include
redefined palettes for general use;
forest/nature, or seasides. Currently
defined values are the following:

Value Description

PAL UNREGISTERED {0xFFFF}
Color map does not contain
colors from a registered color
map. -

PAL VGA {0x0000)
Color map contains the standard
1& VGA colors.

PAL AVC1S98 (0x0001)
" Standard AVC 1%8~entry palette.

wCustomBase Specifies the index of the first B
' custom color of the palette. The

beginning ¢f the palette contains the
entries of the registered map, s0
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.

wCustomint Specifies the number of custom colors
in the paletite. Ignore this value if
wRegisteredPalette is
PAL UNREGISTEREDR, or if this field
contains OxFFFF.

wRavBase Specifies the index of the first
reservad color of the palette.
Reserved colors are those reserved for
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menus, text, and other screen
elements. Reserved colors must be
stored contiguously.- Ignore this field
if it contains OxFFFF.
wRsvint Specifies the number of reserved
. entries. Ignore this field if it
contains OxPFEF.
whrtBase Specifies the index of the first art
color of the palette. Art colors are
colors used for text and drawing. Art
colors consist of a number of hues,
each of which has multiple
intensities. The various intensities
are used for anti-aliasing, & method
of using different shades of a color
te improve the gquality of images
displayed on low-resclution devices.
For example, if the first art color is
red anti-aliased to black with three
intensities, the first three eniries
- -in the paletie would be dark red,
medium red, and bright red. The art
colors constitute an array, and all
hues have the same number of
intensities. The user can set both the
number of hues and the number of
intensities. Ignore these fields if
they contain OxFFFF.

wArtint Specifies the number of art colors.
Ignore this field if it contains
ORFFFE.

wNumIntense Specifies the number of palestte

entries reserved for the anti-aliased
levels of a given art celor. This
field must be present if wArtBase is
present. Ignore this field if it
contains OxFFFF.

Rich Text Format ({RTF)

The Rich Text Format (RTF) is a standard method of
encoding formatted text and graphics using only 7-bit
ASCII characters. Formatting includes different font
sizes, faces, &nd 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 Miérosoft Word Technical
Reference: For Windows and 08/2, published by Microsocit

Press.
Waveform Budic File Format (WAVE)

This section describes the Waveform format, which is
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used to represent digitized scund.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 a1l RIFF forms. However, <fmt-ck> must always

occur before <wave-~data>, and both of these chunks are .

mandatory in & WAVE file.

<WAVE~form> ¥
RIFF{ ‘WAVE?

< fmt-ck> ) // Format
[<fact-ck>} // Fact chunk
{<cue-ck>] // Cue points
[<playlist-~-ck>}] // Playlist
_ [<assoc-data-list>} . /7
Associated data list
<wave-~data> ) // 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> ¥ fmt{ <common-fields>
<format-specific~fields> )

<common-fields> ¥

struct
{ .
WORD wFormatTag: // Format
category )
WORD wChannels; // Wumber of
. channels ’
DWORD - dwSamplesPerSec; 4
Sampling rate .
, DWORD  dwAvgBytesPerSec; // For
buffer estimation
WORD wBlockAlign: // Data block size

¥

The fields in the <common-figlds> chunk are as follows:

Field Description

wFormatTag A number indicating the WAVE format
category of the file. The content of
the <format-sgpecific-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

cr Z for stereo, g - : Ce
dwSamplesPerSe The sampling rate (in samples per

c second) at which each channel should
be played,

dwAvgBytesPerS The average number of bytes per second

e at which the waveform data should be

transferred. Playback software can
estimate the buffer size using this
value.

wBlockAlign The block alignment (in bytes) of the

waveform data. Playback software needs

to process a multiple of wBlockalign

bytes of data at a time, so the value
- of wBlockAlign can be used for Buffer TheTSEEE
alignment.

The <format-specific-fields> consists of zero or more
bytes of parameters. Which parameters cccur 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 bhits per sample

WAVE Format Catégaries
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:
wFormatTayg Value Format Category
WAVE_FORMAT PCM (0xz0001} Microsoft Pulse Code

Modulation (PCM) format

The following are the registered proprietary WAV
format categories: :
wFormatTag Value Format Category
IBM FORMAT_ MULAW IBM mu-law format
{0x0101) .
IBM_FORMAT ALAW (0xC1062} IBM a-law format
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IBM_FORMAT ADPC IBM AVC Adaptive
(0x0103} Differential Pulse Code
Modulation format

The following sections describe the Microsoft
WAVE_FORMAT FCM 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 represented in pulse code modulation (PCM)
format. For PCM waveform data, the <format-specific-
fields> is defined as follows:

<PCM-format-specific> ¥
struct
{
" WORD wBitsPerSample;: - // Sample size -
}

The wBitsPerSample fisld 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. ' i

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

The wBleckA;ign field should be egual 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 fox
more than twoe channels is currsntly undefined. In
multiple~channel WAVE files, samples are interleaved.

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

Sample 1 Sample 2 Sample 3 Sample 4
Channel © Channel 0 Channel 0O Channel 0
Pata Packing for §-Bit Mono PCM

Sample 1 Sample 2
Channel 0 - Channel 1 Channel © Channel 0O
{left} (right) {left) {right}

Data Packing for 8-Bit Sterec 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 0O Channel § Channel 0 Channel C

low~order high-order low-order high~order
byte byte byte byte
Data Packing for 16~Bit Monc PCM

Sample 1
Channel 0 Channel 0 Channel 1 Channel 1
{left) {left) {right} {right}
low~order nigh-order- low-order high~order
byte byte ‘ byte byte

Data Packing for 16-Bit Stereo PCM

Data Forxrmat 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 storsd in the most significant bits of 1
and the remaining bits are set to zero.

For example, 1f 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 significant) byte is set to
zéro.Amplitude, setting waveform

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

Sample Size Data Format Mazinum Value Minimum Value

One to Unsigned 255 {(OxFF} g

eight bits integex

Nine or Signed Largest Most negative
more bits integer i positive valua of i

value of i

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

Format Ma x Lmum Minimum Value Midpoint

Value - Value
8-bit PCM 255 (OxFFYy O 128 (0z80)
16-bit PCM 32767 -32768 (- ¢

{OX7FFF} 0x8000)
Examples of PCM WAVE Piles

Example of a PCM WAVE file with 11.025 kHz sampling
rate, mono, 8 bits per sample:

hitp://www.kk.iij4u.or jp/~kondo/wave/mpidata.txt : 3/6/2006

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2744
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Page 61 of 160

RIFF{ ‘WAVE® frot {1, I, 11025, 11025, 1, 8}
data{ <wave-data> } ')

Ezample of & 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 with 44,1 kHz sampling rate,
mono, 20 bits per sample:

RIFF( 'WAVE' INFO{INAM("O Canada™Z)}
fmt {1, 1, 44100, 132300, 3, 20)
data{ <wave-data> } }
Storage of WAVE Data

-~ The <wave-data> contains the waveform data. It is
defined as follows: ’

<wave-data> ¥ { <data-ck> | <data-list> |
<data-ck> ¥ data{ <wave-data> }
<wave-list> ¢ LIST{ ‘wavl' { <data-ck> |
// Wave samples

<silence=-ck> }... ) /e
Silence :
<silence-ck> ¥ sint{ <dwSamples:DWORD> )
// Count of

// silent

samples

Nete: The slnt chunk rspresents silence, not
necessarily a repeated zere volume or baseline sample.
in 16-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 te A converter, it must maintain
the 10000 value. If a zero valus is used, a click may
be heard at the start and end of the silence section.
1f 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 information
about the contents of the WAVE file. This chunk is
defined as follows:

<fact-ck> ¥ fact{ <dwFileSize:DWORD> )
// Number of samples
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The fact chunk is required if the waveform data is
contained in a wavl LIST chunk and for all compressed
audic formats. The chunk is not reguired for PCM files
using the data chunk format.

The "fact"” chunk will be expanded to include any othser
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 waveform data stream, The <cus-ck> is

defined as follows:

<cue-ck> ¥ cue { <dwCuePoints: DHORD> /7
Count of cue points :

e . <cue=-point>... } /{ Cug~"" v
point table

<cue-point> ¥ struct {

DWORD  dwName;

DWORD dwPosition;

CFOURCC feooChunk;

DWORD  dwChunkStart:

‘DWORD dwBlockStart;

DWORD  dwSampleOfiset;
3 .

The <cue-point> fields are as follows:

Field Dascription

dwiName Specifies the cue point name, Each
<cue-point> record must have a unique
dwiName field.

dwPosition Specifies the sample position of the
cue point. This is the sequential
sample number within the play order.
See Playlist Chunk, later in this
deocument, for a discussion of the play

. order.

feoChunk Specifies the name or chunk ID of the
chunk containing the cue point.

dwChunkStart  Specifies the file position of the
start of the chunk containing the cue
point. This is a byte cifset relative
to the start of the data section of
the wavl LIST chunk. . :

dwBlockStart 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 cifset of the cue
point relative to the start of the
plock.
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Examples of File Position-Values

The following table describes the <cue-point> field
values for a3 WAVE file containing multiple data and

slnt chunks enclosed in a wavl LIST chunk:

Cue Point Field
Location
In a sint £ecChunk
chunk
dwChunkStart
dwElockStért
deampleéffs
et
in a8 PCM feoChunk
data chunk
dwChunkStart
dwBlockStart
dwSampleCffs
et
In & feeChunk
compressed
data chunk
dwChunkStart
dwBlockStart
dwSamplelffs

et

Value
FOURCC value sint.

File position of the

sint chunk relative to

the start of the data
section in the wavl LIST
chunk. .

File position of the data
.section of tha sint

chunk ralative to the-- -
start of the data section
of the wavl LIST chunk.
Sample position of the cue
point relative to the
start of the sint chunk.
FOURCC value data,

File position of the

data chunk relative to
the start of the data
section in, the wavl LIST
chunk.

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

FOURCC value dats.

File position of the start
of the data chunk

relative to the start of
the data section of the
wavl LIST chunk.

File position of the
snclosing block relative
to the start of the data
section of the wavl LIST
chunk. The scftwars can
begin the decompression at
this point. )
Sample position of the cue
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 wontaining a single data

chunk:
Cua Point Field Value
Location .
Within PCM fccChunk FOURCC value data.
data . - .
dwChunk8tart Zero value.
dwBlockStart Zerxc value.
dwSampleOffs Sample position of.the cue
et point relative to the
start of the data chunk.
In & fcoChunk FOURCC wvalue data.
compressed

data chunk .
dwChunkStart Zero value.
dwBlockStart File position of the
enclosing block relative
to the start of the data
e chunk. The software can
begin the decompression at

: » this point.
dwSampleOffs Sample position of the cue
at point relative to the

start of the block.

Playlist Chunk

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

<playlist-ck> ¥ ‘plstd

<dwSegments: DWORD> // Count of
play segments )
<play~segment>... ) // Play~segment

table

<play-segment> ¥  struct {
DWORD dwName;
DWORD dwlength;
DWORD dwiloops;
}

The <play-segment> fields are as follows:

Field Description

dwMame Specifies the cue peoint name. This
value must match one of the names
listed in the <cue~-ck>» cue-point

table.
dwLength Specifies the length of the section in
: samples.
dwloops Specifies the number of times to play

the section.
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Associated Data Chunk

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

Kagsoc~data-list> ¥ LIST{ fadtl?
<labl-~ck> // Label
<note-ck> /7 Note
<ltxt-ck> // Fext
with data length . :
<file-ck> ) /7
Media file
<labl-ck> ¢ labl{ <dwName:DWORD>

<data:Z3TR> )

- <pote-ck> ¥ : note{ <dwName:DWORD>
v snrv o<data:ZBTR> )

<ltxt~ck> ¥ 1txt{ <dwName: DWORD>

<dwSampleLength: DWORD>
<dwPurpose: DWORD>
<wlountry:WORD>
<wlanguage:WORD>
<wDialect :WORD>
<wCodePage :WORD>
<data:BYTE>... }

<file-ck> ¥ file{ <dwName:DWORD>
<dwMedType: DWORD>
<filebData:BYTE>...)

Label and Note Informetion

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

Fisld Pescription
dwiame Specifies the cue point name. This
' value must match one of the names

listed in the <cue~-ck> cue-point
table.

data 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.

dwSamplelLength 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 FOURCC code like scrp. for
script text or capt for close-
caption texnt. .

wlountry Specifies the country code for the
text. See Country Cedes in Chapter
2, Resource Interchange File Format,

: for a8 current list of country codes.

whanguage, Specify the language and dialect codes

whialect for the text. See Language and
Dialect Codes in Chapter 2, Resource
Interchange File Format, for a
current list of language and dialect

’ cedes,
wCodePage Specifies the code page for the text.

Fmbedded File Information

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

Field Description

dwiName Specifies the cue point name. This
value must match one of the names
listed in the <gue-ck> cue-point
table.

dwMedType 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 foxr the file.
This field can contain a zero value.

fileData Contains the media file.

OChaptex 4
Media Control Interface

The Media Control Interface (MCI} is & high-level
command control interface to multimedia devices and
resource files. MCI provides applications with device-
independent capabilities for contrelling audic 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 aze
encouraged to use this high-level command interface
rather than the low-level functions specific teo each
platform. The MCI command set acts as a platform-
independent layer that sits between multimedia
applications and the underlying system software.

The command set is extensibkle in two ways:

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

- New commands and command options can be added to
support special features or functions required by
naw multimedia devices or file formats.

MCI Command Strings

Using MCI, an application can control multimedia
devices using simple command 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 pesrforms the appropriate action.

A set of basic commands is supported by all MCI
devices. Developers can also define MCI commands and
command options specific teo a particular multimedia
device or file format., These device-specific commands
cand command options are needed only when the basic
command set does not support a feature specific to the
device or file format. ' :

Exanple of MCI Command Use

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

cpen cdaudio

set cdaudio time format tmsf
play cdaudico from 6 to 7
close cdaudioc

The next example shows a similar series of MCI commands
that play the first 10,000 samples of a waveform audioco
file:
open o:\mmdatal\purplefi.wav type waveaudioc alias finch
set finch time format samples

play finch from 1 to 10800 wait
close finch

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

- The open command 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, bhut
the time format options for the cdaudic device are
different from those used with the waveaudio
device.

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

Categories of MCI Command StringsMedia Contram
Interface; commands defined

MCI command strings divide into the follow11g
categorleS'

- System commands are inﬁerpreted directly by MCI
rather than being relayed to a device.

- Reguired commands are recognized by all MCI
devices. If a device does not support a reguired
command, it can return unsupported funciion in
response to the message. Media Control
Interface;required commands@defined

- Basic commands are coptional commands. If a device
uses a basic command, it must respond to all options
for that command. If 3 device does not use a basic
command, it can return unrecognized command in
response to the mesSsage. Media Control
Interfacesbasic commands@defined

- Extended commands are specific to a device type ox
device class; for example, videodisc players. These
commands contain both unique commands and extensions
to the required and basic commands. <$IMedia Control
Interface;extended commands@defined

Command Syntax Conventions

This chapter uses the following documentation
conventions:

Conventio Description

n
bold MCI command or flag keyword.
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italics Command parameter to be replaced with a
valid string, number, or rectangle

‘ specification, :
quotes Parameter text to be typed exacitly as
shown., .
{ Opticonal flags or parameters

brackets
] o . .

Media Control Interface;commnands definedSystem Commands

The following list summarizes the system commands. MCI
- supports these commands directly rather than passing
them to MCI devices. Media Control Interface;system
messagesldefined

Message Description

sound Play system sounds defined in a system
setup file. -

sysinfo Returns information about MCI devices.

Required Commands

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

Message Description
capabilit Obtains the capabilities of a device.

¥

close Closes the device.

info © ©Obtains textual information from a device.
open Initializes the device.

status Retuxns various status information from the

device.

Rasic Commands

The following list summarizes the basic commands. MCI
devices are not reguired to recognize these commands.
If the device does not recognize a basic command, it
can return unrecognized command in response to the
message.Media Control Interface;basic messages@defined

Message Description

- load Recalls data from a disk file.
pause Stops playing.
. play Starts transmitting output data. .
record Starts recording input data.
resume Resumes playing or recording from a paused
state.
save Saves data to a disk file.
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seek Seaks forward or backward.
set Sets the operating state of the device.
status Obtains status information about the

device. {(The flags for this command
supplement the flags for the command in ths
reguired command group.)}

stop 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 all devices of a
particular type. For example, the MIDI sequencer
command set extends the sat command to add time formats
needed by MIDI sequencers.You can find descriptions of
‘extended commands in -the command tables in this
chapter.

Extended Commands Reserved for Future Use

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

Message Description

copy Copies data to the Clipboard. Parameters

i and flags for this message vary according
to the selected device.

cut Moves data from the MCI element to the

' Clipboard. Parameters and flags for this

message vary according to the selected
device.

delete - Removes data from the MCI element.
Parameters and 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
command string has the following form: Media Control
Interface;command string defined

command device name arguments
These compeonents contain the following information:
- The command includes a command from the system,

required, bkasic, 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 variables C-
associated with the MCI command or flag. Paramesters
specify variable data values such as filenames,
track or frame numbers, ©r speead valugs, 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 singls
{unmatched} guotation mark, it ignores the
quotation mark. To embed a guote in string, use
two guotes {(""}. To specify an empty string, you
- ¢an use double guotes ("'} for the string.

- Signed long integ&rSwSigned 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 axample, the play command uses the arguments
from position to position to specify starting and
ending points for the playback. The from and to
arguments ave flags, and the two position values are
parameters.

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

play cdauvdio from ¢ to 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. B device type indicates the
physical type of device. The following table lists the
currently defined MCI device types:

Device Type Description
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cdaudiol Ch audio playerx

dat Digital audio tape player

digitalvideo  Digital video in a window (not GDI
based}

othear Undefined MCI device

scanner . Image scanner

sagquencerl MIDI seguencer

ver Videotape recorder or player

videodiscl Videodisc player

waveaudiol Audio device that plays digitized

waveform files

1An 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 appsnded to them. This creates
unigque names for each MCI device type entry. For
example, i1f the cdaudic device type is installed
twice, the names ocdaudicl and cdaudio? are used to...
create unigue names for each occurrence of the device
type. Each name usually refers to a different CD audio
player in thes 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 DeviceMedia Control Interface:opening a device

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

open device name [shareable] [type device_ typel {'alias

alias }
The parameters for the open command are:
Description

Specifies the destination device or
MCI element name (filename).

Parameters
device name

shareable Allows applications to share a common
device or device element.
type Specifies the device when the

device name refers to an MCI element.
Specifies an alternate name for the
device.

device type
alias alias

MCI classifies device drivers as compound and simple.
Compound device drivers use a device element-a media
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element assoclated 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.

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

Opening Simple Devices

Simple devices reguire 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 open 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 davice
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 tham, for
example, you can open the sequencer with the following
command:

open seguencer

To assocliate a device element with a particular device,
you mugst 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 ©f the waveaudic device with the
following command:

open right.wav type waveaudio
To associate & default MCI device with a device
element, you can specify just an elemsnt name. In this

case, MCI uses the filename extension of the element
name to select the device type.
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Using the Sharsable Flag

The shareable flag lets multiple applications or tasks
concurrently access the same device {or element} and
device instance.

If your application opens a device or device elenment
without the shareable flag, no other application can
access it simultaneocusliy. 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 gives
each application the ability te change the parameters
governing the operating state ¢f the device or device
element. Bach 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 «an open multiple elements (where each element is
uniquel, or you can open a8 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 unigue 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 subseguent
references.

Opening New Device BElements

Ty create a new device slement for a task such as
capturing a sound using waveform recording, specify new
as a device_name. MCI does not save 2 new file element
until you save it .with the save command. When creating
a naw 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;clesing a device

The close command releases access to a device or device
element. To help MCI manage the devices, your
application must explicitly close each devica or device
element when It is finished with it.

Shertcuts and Variations for MCI Commands

The MCI string interface lets you use several Shorﬁfhtb
when working with MCI devices. -

Using All as a Device Name

You can specify all as a device_ name for any commind
that does not return information. Wnen you specify all,
 the command is sent to all devices opened by your
application. For example, c¢lose all closes all cpen
devices and play all starts playing all devices

opaned by the task. Because MCI. sends the commands to
each device, there is & delay between when the first
device receives the command and when the last device
receives the command.

Combining the Device Type and Device Element Name

You can eliminate the type £lag in the open command if
.you combine the device type with the device element
name. MCI recognizss this combination when you use the
following syntax: '

device_typelelement name

The exclamation mark separates the device type from the
element name. The following example opens the right.wav
element with the waveaudie device:

open waveaudioiright.wav

Automatic Open

If MCI cannot ldentify the device_name as an already
open device, MCI tries to auvtomatically open the
specified device. Automatic open does not let youx
application specify the type flag. If the device type
is not supplied, MCI determines the device type from
the element (filename} extensiocns 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 capasbility 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
subseguent 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 reéceives a rewind command, it returns before ths
tape has finished rewinding. You can use either of the
following reguired MCI flags to modify this default
behavior: '

Flag Description

notify Directs the device to send an
MM _MCINOTIFY message to a window when
the requested action is complete.

wait Directs the device to wailt until the
reguested action is complete before
returning to the application.

Using the Notify FlagMedia Control
Interface;callbacksfsending 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 MCINOTIFY 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
assoclated with the notify message:

- Notification will ocour when the notification
conditions are satisfied.

- Neotification can be superseded.
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- Notification can be aborted.
- - Neotification can fail.

A successful notification occurs when the conditions
reguired for initiating the callback are satisfied and
the command coumpleted 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 whan 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 a8 neotification pending, and your
command also reguests netification, MCI will abort the-
first notification immediately and respond to the
second notification normally.

& 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 reguires a device element using the
following command:

capability videodise compound file

For most videodisc devices, this example would return
false. The flags listed for the required and basic
commands provide a2 minimum amount of information about
a device. Many devices supplement the rasguired and
basic flags with extended flags to provide additional
information about the device,

When you reguest information with the capability,
status, or info command, the argument list can contain
only one flag regquesting information. The string
interface can only return one string or value in
response to a capabllity, 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 rsached. For example,
play cdaudio starts playing an audio disc from the
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position wheve it was stopped.

Most devices support the play command also support the
from and to flags. These flags indicate the position at
which the dewvice should start and stop playing. For
example, play cdaudio from 0 plays the audio disc

from the beginning of the first track. The units
assigned to the 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 Commands

The stop command suspends-the playing-or recording of a -
device. Many devices include the basic command pause,
which also suspends these sessions. The difference
between stop and pause depends on the device. Usually
pause suspends operation bui leaves the device ready to
resume playing or recording immediately.

Using play or record to restart a device will reset the
to and 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 plaving or recording but want to stop at a
position previocusly specified, use the to flag with
these commands and repeat the position valus.

Some devices include the resume command to restart a
paused device. This command does not change the te 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,
The remaining command tables list commands interpreted
by the devices.

Command Description
sound The device name of this command specifies
a sound defined in a system sstup file..
If it is not found, MCI uses a system
default sound. o
sysinfo Cbtains MCI system information. One of
item the following items modifies sysinfo:
installname Returns the name used to
install the device.
quantity Returns the number of MCI
devices of the type
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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 system.
guantity Returns the number of open
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
MCY devices in the system
that are open. )
name index Returns the name of an MCI
- i tee e 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 indax 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 common to all the
commands follows the reguired command table.

Command Description
capability Reguests information about a particular
item 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 recoerd Returns true if the device
supports recording.

can save Returns true if the device
can save data.
compound Returns trus if the device
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device requires an element name.
davice type Returns one of the
following:
audic tape
cdaudic
digital audio tape
scanner
sequencer
videodisc
videotape
waveaudio
has audio Returns true if the device
supports audic playback.
has video Returns true if the device
supports video.
uses files Returns true if the selement
of a compound device is a
file pathname.
close ¥When sent to a simple device, closes the
device. When sent to a compound device
elemant, closes the element and any . -
resources associated with it. MCI unloads
a device when it is no longer being used.
info item Fills a user-supplied buffer with a NULL-~
terminated string containing tesxtual
information. One of the following item
modifies infos
product Returns a description of the
hardware associated with a
device. This usually
includes the manufacturer
and model information.
open items Initializes the device. The following
opticonal items modify opens

alias Specifies an alternate name
device alia for the given device., If
s specified, it must be used

for subsequent references.

sharsable Initializes the device or
element as shareable.
Subsequent attempts to open
it feil 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
alternative to type, MCI can
use the filename extension
entries to select the device
bhased on the extension used’
by the devigce element.

status item Obtains status information for the

device. One of the following items

modifies status:

mode Returns the current mode of
the device. K
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Commonly supported standard
modes are: not ready,
paused, playing, stopped,
open, racording, and seeking
ready Returns true if the device
. is ready.

Basic Commands for Specific Device Types

In addition to the commands described previously, each
device supports a set of commands specific to its
device type. Where possible, these {ype-specific
commands are identical between typses. When type~
specific commands are common to multiple devices, they
are considered basic commands. For example, the basic
play command is identical for videodisc and videotape
players. Other basic commands are listed in the
following table..Although these. commiands are-optional
for a device, if a command is used it must recognize
all options listed in this table. The options generally
provide for & minimum set of capabilities, but some
devices may return unsupported function if an option
is used which clearly doesnt apply.

Command - Description
load item Lodad a device slement from disk. Ths
fellowing optional item modifies load:
filename Specifies the source path
‘ and file.
pause Pauses playing or recording.
play ltems Start playing the device, The
following optional items modify play:
£rom Specifies the position to
position start and stop playving. 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.

record items 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

position.
from Specifies the positions to
position start and stop recorxding.

to position If from is omitted, the
device starts recording at
the curreni position; if
to is omitted, the device
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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.

resume Resumes playing or rscording following
a pause.
save litem Saves the MCI element. The following
optional item modifies save:
filename Specifies the destination
. path and file. :
seek item Moves to the specified position and

stops. One of the following is

required for item : .

to position Spscifies the position to
stop the seek.

e to starts- ---Seeks to thé start of the
media or device elsment.
te end Seeks to the end of the
media or device element.
set items Sets the various control items: '
audic all Enables or disables audic
off cutput
audic all
on
audio laft Enables or disables output
of £ to the left audic channel.
audio left
on
audio right Enables or disables cutput
of £ te the right audio
audio right channel.
on

door closed Loads the media and closes
the door if possible.

d4o0r open Cpens the door and ejects
the tray if possible.

time format Sets time format to

millisecond milliseconds. A1l position

8 . information is this format
after this command. You
can abbreviate
milliseconds as ms.

video off Enables or disables video
video on output.
status item Obtains status information for the

device. One of the following items
medifies status:

current’ Returns the current track.

track . '

iength . Returns the total length
of the segmant.

length Returns the length of the

track serial track specified by

track _numbe track _number.

>~
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mumber of Returns the number of
tracks tracks on the
) , media.
position Returns the current
position.

position Returns the position of
track the start of the track

. track numbe specified by track number.
T
start Returns the starting
position position of the media or

device element.
time format Returns the time format.
stop Stops the device.

CD Audic (Redbook) Commands
The CD audico command .set provides a common method for

playing CD audic sequencesCD audio devices support the
following core-set of commands: .

Command Description

capablility Requests information about the
item capabilities of the CD audio device,
One of the following items is
required: .
can eject Returns true if the CD
audio device can eject the
media. '
can play Returns true if the CD
audio device can play the
media.
can record Returns false.
can save Returns false.
compound " Returns false,
device
device type Returns CDaudic.
‘has audio Returns true.
has video  Returns false.
uses f£iles Returns false..
close Closes the davice.
info item 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.
open items Initializes thHe device. MCI reserves
cdaudic 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 subseguent
references.
sharsable Initializes the device as
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shareable. Subszeguent

attempts to open it fail

unless you specify

shareable in both the

criginal and subseguent

open commands. MCI returns

an error if it is already

wpen and not shareable, Coe
Pauses playing.

Starts playing audio. The following

optional items medify play:

from Specifises the position to
position to start and stop playing.
position

Resumes plaving from a paused state.

Moves to the specified location on the

dise. If already playing or recording,

the device is stopped. One of the

following items modifies sesk: )

to position Specifies the destination
position for the seek.o~If
it is greater than the
length of the disc, an out~
of-range erroxr 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 audic data on
the CD.

set items Sets the various control items:

audio all Enables or disables audio

off cutput. .

audio all

on

audio left Enables or disables ocutput

off : to the left audio channel.

audio left ’

on

audio right Enables or disables output

off to the right auvdio

audic right channel.

on

dooxr closed Retracts the tray and

) closes the door if

pessible. .

doox open Opens the door and ejects
the tray if possible.

time format Sets the time format to

millisecond milliseconds. All position

] information is this format
after this command. You
can abbreviate
milliseconds a&s ms.

time format Sets the time format to

msf mmsss: £f, where mm 1is
minutes, 55 is seconds,
and f£f is frames. All
position information is in
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this format after this
command. On input, £f can
be omitted if 0, and ss
can be omitted if both it
and £f are 0. These fields
have the following maximum
values:

Minutes 8%

Seconds 59

Frames 74

Sets the time format to
tt:mm:ss: £f where tt is
tracks, mm is minutes,

ss is seconds, and f£f

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
ffare O, and mm.-can’ .
be omitted if it, ss and
£f are 0. These fields
have the following maximun
values: :

Tracks 39

Minutes 99

Saconds 58

Frames T4

information for the

device. One of the following items
modifies status:

current
track
- length

length
track

track numbe
T

media
present

mode

number of
tracks
position

position
track
track no
ready

staxt
position
time format
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format,
Stops playing.

MIDI Sequencer Commands

The MIDI sequencer supports the following set of

commands:

Command
capability
itemn

close

info item

open items

Description
Requests additional information about
the capabilities of the MIDI
sequaencer. One of the following items
is required:
can eject . Returns false..
can play Returns true if the

. sequencer can play.
can record Returns true if the

segquencer can record MIDI

T - data.
can save Returns true if the
seguencer can save MIDI
data.
compound Generally returns true;
device most seguencers are

compound devices..
device type Raturns sequencer.
has audio Returns true.
has video Returns false,
uses files Returns true.
Closes the seguencer 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 currsnt MIDI
Sequencer.
Initializes the seguencer. The
following optional items modify open:

alias Specifies an alternate
device_ name for the sequencer
alias element. If specified, it

must alsoc be used for
subsequent references.
shareable Initislizes the sequencer
element as shareable.
Subsequent attempts to
open it fail unless you-
specify shareable in both
the original and ]
subseguent open commands.
MCI returns an invalid
device error 1if it is
already open and not

shareable.
type MCI reserves sequencer forx
device the MIDI seguencer device
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type type. As an alternative to
type, MCI can use the
element filename extension
entries to select the
sequencer.
pause -Pauses playing.
play items 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.
record items Starts rvecording MIDI data. All data
recordad 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,

from Specifies the positions to

position start and stop recording.

te position 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.
overwrite Specifies that new data
will replace data in the
. device element.
rasume Resumes playing or recording following
. a pause.
save item Saves the MCI element. The following
item modifies save:
filename The f£ilename specifies the
destination path and file.
seek item . Moves to the specified position in the
file. One of the following items is
required:
to position Specifies the final
pesition for the seek.

to start Specifies to seek to the
start of the seguence.

to end Specifies to seek to the
end of the seqguence,

sel items Sets the various control items:

audio all Enables or disables audio

off output..

audio all

on

audio left Enables or disables ocutput

off to the left audio channel.

audio left

on

audic right Enables or disables output

off to the right audio
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audio right
on
magter 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

channel,

Sets the MIDI seguencer asg
the synchronization ‘
source, Synchronization
data is sent in MIDI
format.

Inhibits the seguencer
from sending
synchronization data.

Sets the MIDI sequencer as
the synchronization
source. Synchronization
data 1s sent in SMPTE
format.

Sets the SMPTE offset time
in colon form
{hours:minutes:saconds: fra
mes) . The offset is the
beginning time of a SMPTE
based seguence.

Sets the MIDI port
receiving the MIDI
messages., This command
will fail if the port you
are trying to open is
being used by anothex
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
ancther application.
Disables the sending of
MIDI messages..

Sets the MIDI sequencer to

useé file data as the
synchronization source.
This is the default.

Sets the MIDI sequencer to
use incoming data MIDI forx
the synchronization
source. The sequencer
recognizes synchronization
data with the MIDI format.
Sets the MIDI segquencer to
ignore synchronization
data.

Sets the MIDI sequencer (o
use incoming MIDI data for
the synchronization
source. The seguencer
recognizes synchronization
data with the SMPTE
format.

Sets the tempo of the
sequence according te the
current time format. For a

http://www Kk iij4u.or.jp/~kondo/wave/mpidata.txt
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status item

time format

millisecond
5

time format
song
pointer

time format
SMPTE 24

fime format
SMPTE 25

time format
SMETE 30

time format
SMPTE 30
drop
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ppgn-based file, the
integer is interpreted as

- beats per minute. For a

SMPTE~based file, the
integer is interpreted as
frames per second.

Sets time format to
milliseconds. ARll position
information is specified
as milliseconds following
this command. The sequence
file smets the default
format to ppgn or SMPTE.
You can abbreviate
milliseconds as ms.

Sets time format to song
pointer (sixteenth notes),
This can only be performed
for a sequence of division
type ppgn.

Sets time format to SMPTE
24 frame rate. All
position information is
specified in SMPTE format
following this command.
The sequence file sets the
default format to ppgn or
SMPTE.

Sets time format to SMPTE
25 frame rate. All
position information is
specified in SMPTE format
following this command.
The seguence file sets the
default format to ppgn or
SMPTE.

Sets time format to SMPTE
3¢ frame rate. All
position information is
specified in SMPTE format
following this command.
The seguence file sets the
default format to ppgn ox
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 ppgn or
SMPTE.

Oktains status information for the
MIDI sequencer. One of the following
items modifies status:

current
track
division
type

htip:/fwww kk.iij4u.or jp/~kondo/wave/mpidata.txt
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length

length
track
track_numbe
r .

master

media
present
mode

number of
tracks
cffset

port

position

position
track
track numbe
r

http:/fwwrw Kk iij4u.orjp/~kondo/wave/mpidata.txt
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frame, SMPTE 25 frame,
SMPTE 30 drop frame, or
SMPTE 30 frame, Use this
information to detsrmine
the format of the MIDI
file, and the meaning of
tempo and position’
information. - B
Returns the length of a
sequence in the current
time format. For ppan
files, this will be song
pointer units. For SMPTE
files, this will be in
colon form
{hours:minutes:seconds: fra
mes) .,

Returns the length of a
seguence using the current
time format. For ppan

this will be song
peointer units. Foxr SMPTE
files, this will be in
colon form
{(hours:minutes:seconds: fra
mes) .

Returns midi, none, or
smpte depending on the -
type of synchronization
set.

The seguencer raturns

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

_thours: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 seguence in
the current time format.
For ppgn 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

37612006
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format. For ppgn files,
this will be song pointer
units. For SMPTE files,
this will be in celon form
{hours:minutes:seconds: fra

. mes) .

ready Returns true if the device
is ready.

slave Returns file, midi, none,

or smpte depending on the
type of synchronization

set.
start Returns the starting
position position of the media or
device element.
tempo Returns the current tempo

of a sequence in the
current time format. For
files with ppgn format,
the tempo is in beats per
minute, For files with
SMPTE format, the tempo is
: in frames pexr second.
time format Returns the time format.
stop ‘Stops plaving.

Videodisc Player Commands

Videodisc players support the following core set of
commands '

Command ' DeScriptiOn
capablility Reports the capabilities of the
item device., The device should report

capabilities according to the type of
disc {CAV or CLV} 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 true if the vidso
device can reaord.

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 Returns false.
compound Returns false.

device .

device type Returns videcdisc,

fast play Returns the standard fast

rate play rate of the player in
frames per second. Returns

http/Awww Xk iij4u.or jpi~kondo/wave/mpidata.txt - 3/6/2006
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0 if the device cannot

play fast.
has audio Returns true if the
videodisc player has
audio.,
“has video Returns true.

media type Returns TRV, CLV, or
other, depending on the
type of videodisc.

normal play Returns the normal play

rate rate in frames per second.
Returns O for CLV discs.

slow play Returns the standard slow

rate play rate in frames per

secend., Returns O if the
: device cannot play slow.
uses files Returns false.

close Closes the device.
escape item Sends custom informaticn to a device.
The fellowing item modifies escape:
‘string Specifies the custom
infomaticon sent to the
daevice. ;
info item 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
contrelling. .

open items Initializes the device. MCI reserves

video disc for the videodisc device

type. The following opticnal items

modify open:

alias Specifies an alternate

device_ name for the given device.

alias - £ specified, it must also
be used for subsequent
references.

shareable Initializes the device as

shareable. Subsequent
attempts to open it fail
unless you specify
shareable in both the
original and subseguent
open commands. MCI returns
an invalid device error if
it is already open and not
shareable.
pause Stops playing. If a CAV disc is

plaving, it alsec freezes the video

framg. If a CLV disc is playlng, the

player is stopped.

play items Starts playing. The following th;onal
items modify play:
fast Indicates that the device
slow - should play faster or

slower than normal, To
determine the exact speed

htip:/fwww. kk itj4u.or.jp/~kondo/wave/mpidata.txt 3/6/2006
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on & particular plavyer,
use the status speed
command. To specify the
speed mors precisely, use
the fps flag. Slow applies
only to CAV discs.
from Specifies the pesiticons to
position start and stop playing.
to position 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.
reverse Sets the play direction to
backwards. This applies
only to CAV discs.
scan Indicates the play speed
iz as fast as possible,
possibly with audio
disabled. This applies
only to CAV discs.
spead Specifies the rate of
integer play. Currently supported
. speed values are measured
in frames per second,
which is the default. This
. . applies only te CAV discs.
resume Resumes playving.
seek item Searches using fast forward or fast
reverse with video and audio off. The
following opticonal items modify seek:
reverse Indicates the seek
direction on CAV discs is
backwards., This modifier
is dnvalid if to is
specified.
to pogition Specifies the end position
to stop the seek. If to is
not specified, the seek
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.

set items Sets the various control items:

audio all Enables or disables audioc

coff output.

audio all

on

audio left Enables or disables output

off to the left audio channel.

audio left

http/iwww kk.iij4u.or jp/~kondo/wave/mpidata.txt 3/6/2006
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on
audic right Enables or disables output
of £ to the right sudio
audio right channel,
on :

© door open Opens the door and ejects

the tray, if possible.
door cleosed  Retracts the tray and
" closes the door, if

possible.
time format Sets the position format
frames to frames on CAV discs.

21l position information
is specified in this
format following this
command. This is the
default for CAV discs.
time format Sets position format to
hms hi:mm:ss where h is hours,
mm is minutes, and ss is
seconds. All position s
infermation is specified
in this format following
this commarki. On input, b
may be omitted if 0, and
mm may be omitted if both
it and h are 0. This is
the default for CLV discs.
time format Sets the position format
millisecond to milliseconds. ALl
g position information is
specified in this format
following this command.
You can abbreviate
milliseconds as ms.
time format Sets the position format
track " to tracks (chapters}. All
' position information is
specified in this format
following this command.

video on Turns the video on oxr off.
video off S
spin item 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.
status item Cbtains status information for the

device. One of the following items
modifies status:

current Returns the current track
track {chapter} number.
disc size Returns either 8 or 12 to

indicate the size of the
loaded disc in inches.

forward Raturns true if the play
direction is forward or if
the device is not playing:
false if the play

http:/fwww k. iij4u.or.jp/~kondo/wave/mpidata.txt 37612008
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direction is backward.

length Returns the total length
of the segment.

length Returng the length of the

track track {chapter) specified
" .track_pumbe by track number.

r

media Returns true if a disc is

present inserted in the devics,

false otherwise.

Returns either CAV, CLV,
or other dspending on the
type of videodisc.

mode Returns not ready, opened,
paused, parked, plaving,
scanning, seeking, or
stopped. )
number of Returns the number of
tracks tracks {chapters} on the
media.
position Returns the- current
o position.
position Returns the position of
track the start of the track

{chapter} specified by
track number.

ready Returns true if the device
is ready.

side Returns 1 or 2 to indicate
which side of the disc is
loaded. ‘ ’

speed Returns the speed in

. frames per second.
start Returns the starting
position -position of the disc,

time format

Returns the time format.

Step tha 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
steps

by frames

step items

Specifies the number of
frames to step. If a
negative value is used,
the reverse flag is
ignored.

reverse Step backward.
stop Stop playing.

Waveform Audio Commands

Waveform audio drivers must support the following core
set of commands:

Command Description
capability Reguests additional information about
item the capabilities of the waveform audio
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driver. One of the following items

modify capability:

can eject Returns false.

can play Returns true if the device

) can play. The wave audic
device returns true if an
output device is

s - ... availsble. .

can record Returns true if the
waveform driver can
recoxd. The waveform audio
device returns true if an
input device is availlable.

can save Returns true if the wavs
audic device can save
data. ’

compound Generally returns true;

device most waveform audio

: devices are compound
devices.
- ca ~. . device.-type Returns waveaudio. o

has audio Returns true

has video Returns false. ,

inputs Returns the total number
of input devices.

cutputs Returns the total number

of output devices.
: uses files Returns true.
close Closes the device element and any

regources associated with it,
cue item Prepares for plaving 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 assoclated with
the play or receord command. This
command fails if playing or recording
is in progress. The item is one of the

following:
input Prepares for recording.
output Prepares for playing. This

is the defaunlt.
delete items Deletes a data segment from the MCI
element. The following optional items
modify delete:
from Specifies the positions to
position & start and stop deleting
Lo 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.
info item Fills a user-supplied buffer with a
NULL-terminated string containing
textual information. One of the
following items modifies info:

file Returns the curxrent
filename.
product Returns the product name
http:/fwww kk.iij4u.or.jp/~kondo/wave/mpidata.txt 3/6/2006
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of the current audio
: cutput device.
input Returns the product name
of the current waveform .
input device or none if no
. device is set.
ocutput Returns the product name
of the current waveform
output device or none if
no device is zat.
cpen items Initializes the device. The following
items are optional:
alias Specifies an alternate
device name for the given davice.,
alias If specified, it must also
be used the alias for
references. :
buffer Sets the size in seconds
buffer size of the buffer used by the
wave audic device. The
- R oo . -defagult size of the buffer Coees RO
1s set when the wave audioc
device is installed or
configured. PTypically, the
buffer size is set to 4
seconds. .
shareable Initializes the device
alement as shareable.
Subsequent attempts to
open it fail unless you
specify shareable in both
the original and
subsequent open commands.
MCI returns an erxror if it
is already open and no
shareable. :
type Specifies the compound
device_type device used to control a
device element. MCI
raserves waveaudic for the
waveform audio device
type. As an alternative to
type, MCI can use the
element filename extension
entries to select the
controlling device

pause Pauses playing or recording.

play items Starts playing audic. The fcollowing
optional items modify play:
from Specifies the positions to
position start and stop playing. If

to poesition from is omitted, play
starts at the current
position:; if to is
cnitted, play stops at the
end of the file or
waveform.

record items Starts recording asudio. ALl data
recorded after a file is opened is
discarded if the file is closed
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without saving it. The following
optional items modify record:

insext Specifies that new data is
added to the device
element,
- from Specifies the positions to
position start and stop recording.

to position 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.

overvrite Specifies that new data
will replace data in the
device element.

resume Resumes playing or recording following
) a pause.
save item Saves tha MCI element in its current
: : format. The following item modifies
zave: : - -
filename Specifies the file and
’ pathname used to save
data.
seek item Moves to the specified location in ths

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 ths
last sampls.

set items Sets the following control items:
aligmment Sets the alignment of data
integerx blocks., The file is saved
: in the new format.
any input s any input that

supports the current
format when racording.
This is the default.

any output Use any ocutput that
supports the current
format when playing. This
is the default. :

audioc all Enables or disables audio
of £ output.
audio all

on
audic left Enables or disables ocutput

off to the left audioc channel.

audio left

on

audio right Enables or disables output

off to the right audio

audio right channel.

on

bitspersamp Sets the number of bits

la per sample plaved or
hitp:/Awww kk iijdu.orjp/i~kondo/wave/mpidata.txt 34672006
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status item

bit_count

bytespersec
byte_rate

channels
channel_cou
nt

format tag

tag

format tag
pom

input .
integer
output
integer
samplespers
ec integer

time format
bytes

time format
millisecond
]

time format
samples
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recorded. The file is
saved in this format.

Sets the average number of
bytes per second played or
reccrded. 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 fox
plaving and recording. The
file is saved in this
format.

Sets the format type to
PCM for playing and
recording., The file is
saved in this format.

Sets the audio chamnel
used as the input.

Sets the audid¢ channel
used as the outpunt.

Sets the sample rate fox
playing and recording. The
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 millissconds following
this command. You can
abbreviate milliseconds as
ms,

Sets the time format to
zamples. All position
information is specified
as samples following this
command.

Obtains status information for the
device. One of the following items
modifies status:

alignment

bitspersamp
le
bytespersec

channels

current
track
format tag

http:/fwww kk.iijdu.or. jpi~kondo/wave/mpidata. txt
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alignment of data in
bytes.

Returns the bits per
sample. N
Returns the average numberx
of bytes per second played
or racorded.

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
x

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 ths length of the
waveform track,

level Returns the currenit audioc
sample value.

madia Returns true.

present

mode Returns not ready, paused,
playing, stopped,
. . recording, or seeking.
numbexr of Returns the number of
tracks -tracks {chapters).
output - - Returns the currently set:
cutput. If no osutput is
set, the errcr returned
indicates that any device
can be used.

position Returns the current
position.

position Returns the position of

track the track specified by

track_numbe
T

track_number.

ready Returns true if the device
is ready.

samplespers Returns the number of

ec samples per second played
or recorded.

start Returns the starting

position pesition of the waveform

time format

data.
Returns the current tims
format,

Stops playing or recording.

Page 100 of 100

http///www kk.ifj4u.or jp/~kondo/wave/mpidata.txt 3612006

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2784
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Papers, Webcasts, and more at the TechWeb Digital Library ~ Search...

ite

h

7
J

Search for IT W

S

sMeek

N
§

}\\ N

=,

\\\\§ “

%, 25

;
?

Sowin DRDrman Sy P s

Bitiang

A
7,

iz
?
Y

s
b

P

S

directly to your inbox, includin

Dot miiss sanh day's holtest
news alevis,

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2785

IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)

2




., o % -
iz 3 a5 o
ans ;f\u % i auﬂ
Vs o
P w7 e %

‘Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2786

IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)




Jofi

o
g€

Py

rary - Search..,

ital Lib

igi

te Papers, Webcasts, and more at the TochWeb D

<

for IT Whi

y
4

yearct

S

AN AT MAY

3

RN

iy

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2787

IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Fleet system opts for mobile server - ITS International - News Article - Fleet system opts ... Page 1 of 2

Firar system opts for wobile server ~ ITS internatinnal - News Artigle

T C—

search websie

sorees,

s Fleet syslem opls Tor mebile seresy

ectom N

& N

& fncdastry fnder
& Foppds

# Foaturs srticles
* Products

® (i Nabost faames
& Prass eeloases
& Jarkeffag services
¢ Jbhout us

¥ Coulect By

* Partal { Links

2

N
3
X
X
3
3
3
3
3
3
kY

o
oy
2
=

%
W
%

@ farge velucle ey v

1§

VT

ie Qata o the

v

Fand iy Hoense s sdaey

have

Mg s e S
PR OUS REWN

https://dl.dropboxusercontent.com/static/javascript/external/pdf-js/viewer. html?file=https... ~ 3/26/2014
Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2788
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Fleet system opts for mobile server - ITS International - News Article - Fleet system opts ... Page 2 of 2

BSTE Swesy Bsinternational coms News fanicle civradreoordiD=547

https://dl.dropboxusercontent.com/static/javascript/external/pdf-js/viewer. html?file=https... ~ 3/26/2014
Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2789
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Lifehacker - Boxgueve Bookmarkiet Saves Videos for Later Boxes Watching ~ Boxee Page 1 of 2

4 {\\“\\' Lias DL racen
i BT e e

EY

E@XQ@@%@&@ Bookmarklet Saves Videos for Later Boxes
W@ﬁi@hﬁﬂg

¢ 200 AN on Mon Jun 15 2003, 1,999 visws

: i : i : 3 . n ;
G 0 Brvovese (gReader pmtifehackens | TEGIR CBALEr Boxee lefs you

[ pov-2 Unplugged . 88 access a fot of web video sources,
but what about that olip vour
friend ematled you earlier today?
Boxgqueus is a
bookmarkiet/webapp combo that
feads bookmarked clips into your
Boxee feed.

t's & clever and mostly slegant
fittle hack, playing off the
simplicity of an “add to
Boxgusua” bookmark bar button

and Boxes's RSS versatility. After signing into Boxqueue and adding @ personalizad fesd (o
vour Boxaes account, you're halfway there, &fter that, you simply find a clip you want o
watch through your {likely TV-connected) Boxee setup later, hit the bookmarklet, and when
vou're in Boxes, head to the "My Feads” section 1o sse a queus of items you've saved for
fater,

Free to use, works with most any streaming video site, and requirss a sign-in with your
Google and Boxes agcounts to activate,

Boxqueus [via hoxes biog]

ads by Googhe
Hook PCTo TV Madia Center Po
Turn Your PC Irdo A Madia #P Oificial Store - Save Big on

httpe/lifehacker.com/5291 08V boxqueve-bookmarklet-saves-videos-for-later-boxes-watchi...  §/16/2009

IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Lifehacker - Boxqgueue Bookmarklet Saves Videos for Later Boxes Waiching - Boxes PageZof 2

HP MadiaSmart Servars. Shop
Nowti

WIWW.SHOREIRG. hp.com

e R S L) SIS Y X RN S
SREPHT Gtaolr mEseEL 69

AdvertEng  (egal Raip Repodt a Bug

T DEIMRENG NOT-oummErTiat sharing with attritesion,

htp/Aifehacker.com/329108 T hoxgueus-bookmarklet-saves-videos-for-later-boxee-watchi... §/16/2009

IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Linksys Wireless-B Media Adapter Reviews. Digital Media Receive...  httpi//reviews.cnet.com/Linksys_Wireless B_Media_ Adapter/4505-...

1of5

Today on CNET

REVIEWS

Revisws News  Downlcads  Tips & Tricks

Search: |

tog in | Sigriup Why join?

CNETTV  Compare Prices Nominate your wWeb 2.0 favarites

Celi phones | Desktops | Digitat camoras | Laptops | MP3Iplayers | TVs | All Categories

PRODUCT FINDER
8y price

By manutacturar

By product type

See all videe product
types

hittp:/ireviews.cnet.com/Linksys_Wireless B_Medi a_Adapter/4505-6739_7-

30421900 . htmi?tag=box

5/4/2007 12:14 AM

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2792
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Linksys Wireless-B Media Adapter Reviews. Digital Media Receive...  hitpi//reviews.cnet.cony/Linksys Wireless B Media Adapter/4505-...

DIGITAL MEDIA
RECEIVERS

BUYING ADVICE . Printer friendiy version Email to a friend Ed&torial palicies de.icio.us Digg

Eeorst oo TV Linksys Wireless-B Media Adapter AdS to my products  What s this?

Editors' top DV decks

REVIEW | USER OPINIONS | SPECIFICATIONS | COMPARE | SHOP | TIPS & TRICKS

Edltors’ top DVRs {Tivo)

TV buylng guide CHWET video and photos CMNET edifors’ review

Verygood FH@ good: Geod audic and graphics quality, easy setup; intultive
Find al heme-viden H onscreen menu; includes audle and video cabies, .
reviews

«

sutof 0 The bad: Can't handle vides, Internet radio, or audia CDs; requires
Windows XP and .Net framework; hogs host PC's resources;
Incompatible with firewall; meager cne-yaar wairanty.

The bottom line: The Linksys Wireless-B medla adapter does a geod job of
{atting media hounds beam MP3s to thelr sterec ar digital pictures to their TV,
but it's pricey considering what it stifl facks.
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CNET editors’ review

Reviewed by: Brisn Nadel

‘Reviewad on 7/30/03  Release date: 7/15/03

Thie latest aniry in the emerging category of digital audio receivers and madia adapters
is the Linksys Wirsiess-8 media adapter, alsa know as the WMA118. It uses your
existing wireless home netwerl 1o link your PC and entertainment center. The

WMAT 1R warks 5s advertisad, streaming MP3s (o vour sterso and displaying digial
snapshots on your TV, but cansidering that this 802.11b media adaptar doesn't
support vidso and lacks certain socurity features, ricey. Stit, if you're ito!
connect your living ream to the rast of your wirstess homa network, the WMA1T18 is the
best meadia adapter we've seen so far.

Setup and e3s0 of use of Linksys Wirsless-§ Madls Adapier

The media adapter's package includes a setup CO; an AC adapter; Ethemet, RCA,
and 8-Video cabies; and a remote control. Documentation consists of an installation
guide and 5 56-page slectronic manual. To use the madia adapter, your TV must have
& compesite-video or an 5-Videa input, and your stereo needs an RCA jack. Your
computer must have 802.11b wirelsss or Ethernet installed with TCPAP snabled.

iy, you nead to have Windows XP Home Edition or Professionat as your instalied
0F; other Windows ussars, not te mention Mac users, are out of luck.

Zll

Satting up the media adapier is complicated, but the included quick-install guide
hreaks the procass inta a series of simple tasks. you connect the davics to your
compuler using an Ethernet cable and run the setup CD, which walks you through
netwark configuration. You could do this through the TV, but it's more awkward that
way. Next, yo =ed to load the Media Adapter Utility onta your PC. For this, you'l
need Microsoft's Net framewoerlk, which becama a standard part of the Windows XP
08 only racently. The sstup CD automatically checks your computer and instalie Net,
i necessary. Last, you use ths Media Adapter Utility to tell the davice where your
pictures and rausic are stored on the PC.

When everything's set, it's time to plug in the media adapter to the sterso and TV. if
your stareo and TV are placed far apart, you may nesd to buy an extension cable.
Ones connected, the media adapter's menu appears autormnatically on the TV screen.

Foatures and security of Linksys Wirsless-B Media Adapter

Other madia adapters and digital audio receivers hil the market eartier this year, but
the cddo s the anly direct competitor we've reviewead that Rully integrates itssif into an
existing wirgloss LAN, while cthers such as the Lyra Wireless RCA RDICOW and the
X10 Lota are more fimited as far ss netvwio!
flexibility and sasy LAN integration v

A

The media adapter's vertical profile and compact size (1.97 inchas wids by 6.8 inches
deep by 7.48 inches tall) make it easy to tuck into a small spacs. Asstof LEDs onits
front show network activity. Along the beck are all of the connectors, a Raset {io
defaull saitings) button, and an uplink bution that toggles the Ethernat port between
MO and MDIX cable sattings.

The Wircless-8 media adapier's remote is fairly intuitive. Select aither the Picturas or
the Music button to access the content fciders on vour PC. image and music files can
e retrisvad simultanecusly. You hit the Setup buticn to check the media adapter’s
wirsless and network settings and make changes with the onscreen keyboard. Yeu
may find it awkward to navigate the keyboard and select characters uging the remcte’s
arrow buttons, though.

The remcte control's features are a mixed bag.
You have plenty of options for viewing images
or piaying audio tracks. You can't back out of &
salection, sithough it's sasy o slart over by
pressing Manu, Music, or Pictures, A universal
remote would have halped cut down on
dicker-clutisr, In a minor but puzziing
developrnent, the volurme conirol didr't work on
our ¢irca-2000 Samsung LCD TV or TEAC
sterzo. Neither we nor Linksys could figure out

why. The retnote makas it eagy to play madis
files on your TV or stereo.

The madia adapter cannot address all of your .

music nasds: The Utility can access conient on axtemal drives, but it can't play audie
CDs. The Media Adapter wor't process WAV audio files, video of any kind, or intemet
radio, though Linksys is considering these featurss for future upgrades.

The media adapter can join a8 Wi-Fi network that uses 64- or 128-bit WEP encryptien,
but it does not support the mare advanced WPA standard. Then again, no other
praduct in this developing category offers WPA, sither, Linksys plans to support WPA
later this year through a free firmware upgrads. Also, the devies won't work with most
firewalls, including Windows KP's.

Petformance of Linkeys Wireless-8 Medig Adapter

In ONET Labs' tests, the Linksys Wirsless-8 medla adapter achisved 5.3Mbps
raximum throughput, putting it on a par with the bast 8062.11b devices. its 100-foot
range gives it an operational zone of more than 30,000 square fest-planty for the
typical home or apartmant. As ranga incresses, howaver, the media adapter’s
throughput will decrease, and you shouid expect compromised audio guality at the

iser Opinions
See all 35 user opinions
How would you rate this product?

Wirite your own paviow

1 outof 10 Abysmat

http:/reviews.coet.com/Linksys Wireless B Media_Adapter/4505-...

"Great idsa buh vary difficult to set up (read more)”
by focurse (see profile), April 24, 2005

2outof 10 Termible

"Doesn’t work with Firewalli?ii? (read more)”

Boutor 10 Poor

Dacember &, 2004

"It works, but Linksys neeads o UPDATE {read

maore}"

See all 35 user opinions
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fringes of its rangs. in our informal tests, the media adapter connected without & hitch
to sovan different Wi avices and continuad to send an uninterrupted audic stream
while the others were sending and receiving dats. The compoesite-vided iink produced
fuzzy viewing of still photographs, but the 3-Video connection was pinpaint perfect,
and the audio was static-frae.

The media adapter is dufinitely a resourcs hog, though. The computer running the
Madia Adapter Utitity occasionatly hit peals of 100 percant memory use, and we aisc
nioted 70 parcent CPU-uss spikes.

GHET LABS RANGE TESTS

VB GUHRDUY HEERYY

SRETABLE W FRET

Bewans i

For practical throughput tests, ONET Labs uses MetiQ's Charict 4.3 software with
Chariot 4.4 Endpeints as its benchmark. For wiraless tasting, the clients and the
routars ara st up to transmit st various distances from the accass point and to
automaticatly select the best transrmit spoed. Alf tests are run with Charict softwars
using YCP and are run in aur CNET offices over channet 1. Our tests indicate the
range that you can exped in a typical office environiment, but range in your own home
or office may differ. You may be able tc achieve bettar performance In situations where
vou can establish a dear line of sight. For mors details on how we test networking
davices, ses the CNET Labs site.

Service and support of Linksys Wireless-B Media Adapter

The Wirsless-B madia adapiar's service-and-support pelicies could be bettar for the
price. The media adapter comes with lifetims, 2477 phone and e-mail suppor, but its
crig-year warranty is much shorier tha three years' coverage that Linksys offers
cr mest of its wirstoss products. At lzast inksys Welb site has planty to offer, from
manuals and firmware updates to roubleshooting, warranty info, and onling product
registration.

People who looked at this product alse lookad at
D-Link Medial ounge DEM-B20

Natgear EVAS000 Digltal Entertalner HD

Wireloss
Fing avarything you need to go wirstess at Dell Simali Business!
om

Wireless Media Players
Wirelsss Media Players Order Today, Ships Today - Buyi

High Definiticns Media Player parfect for digital signags, kiosks
iangtworks.com

Diata Transmittor-Recelver
RE232/485, 2. 4GHz & S00MHz FHSS, high rates, fong range, certified.
L0011

D-Link Medialounge
Stream Video, Music, And Photos From An Intsi® Viiv™ PC To Your TV!

G W N -
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. Apple TV

. Nelgesr EVASO0C Digital Entertainer HD

. D-Link Medislounge DSIA-520
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hitp:/fwww kiss-technology.com/?p=dp500-

DivX compatible DVD player with Ethernef connection
The DP-500 is based on the ground breaking DP-450 with its DivX, XviD, Mpeg 4, MP3, Ogg Vorbis reading

capabikiti

DVD decoder chip which enable any user with 2 1MB xDSL connection to stream I'VD quality movies directly from

ies, An Ethemet 10/100 port bas been added to the player along with a Sigma Designs EM8300 progressive

a connected PC. To enhance the user?s experience and to take the best out of (his connection, the DP-500 ships with

the KiS8 PC-Link sofiware which makes possible to read any of the supported file format straight from your PC to

your DV player and your TV via a straight forward and user-friendly interface. To change your DP-500 expericnce

from exceptional to wnforgetable, KiSS introduces Webradio, Accessing webradic kiss-technology.com will provide

you with 2 nunber of radio stations that can be streamed from the intemet to your DVD player and your TV. To Kuow more about DivK 7

male this session comfortable and according to your own taste, ouce registered, Webradio will allow you to choose,
customize, add as many radio station as you wish. The KiSS DP-50C alsc comes compiete with the standard
CD/MP3, Ogg Vorbig, DivX, XviD, CD-RW and DVYD+/-RW playback.

R ————

Specifications

? Fuil DVIYMPEG-4/ v KviD/CIVMP3/Ogg VorbissCD-RW/DVDH-RW compati

7 IPEG Picture CD viewing
? Progressive Scan Video Qut
7 Time Seaxch
7 Playback Control: Play/Pause/Stop/FE/RW/NEXT/PREV
? Repest Playback
7 Title/chapter sefect
7 Pareutal Jock, Multi Language, Multi Subtitie, Muli Angle
7 Remote Control
7TV Type (PAL and NTSC)
? Configuration Setup Menu
7 Aspect Ratio (4:3 Pap and Scan, 4:3 Letter Box and 16:3 Wide)
7 S-Video Output
? Composite Video Trtput
7 Component via SCART Cutpur
7 RGR via SCART Gutput
7 Dolby Digital, MPEG Audio Decodiang
? Dolby Digital/MPEG 5.1 Digital Output
¢ 8/PDIF Outputs
7 Analogue stereo
¢ Ethernet 10/100
? Webradio/KiSS PC-Link
7 KiSS PC-Link Software for PC

Special features

KBS D

[ig e

Best aver DieX &mg&tﬁziﬁy with KiSS

g e For wear®
son Pk G
" a‘w&a LR s
ot CRagiRens Jevinse.

*4); A1, %:e*ﬁ $ard T B4

i
&
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Downloads
View the DP-500 presentation Diownload brochure Trownload latest firmware

(requires Flash 6 piayer)
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Enjoy your digital music and pictures
on your home entertainment center,
without stringing wires!

The Linksys Wireless-8 Media Adapter lefs you bring the digitad music
and pichures stored on your cornputer 1o your Home Entertainment
Center, without rurning cabies frrough the house. Using o wireless
conrection, the Media Adapter dispiays your digital photographs
on the TV for the whole family o enicy. And vour digital music
collection is findlly freed from those litfle computer spedkers and
can piay infull glory through your stereo system.

The Wirsless-8 Media Adapter sits by your home stereo and
television and connacts o them using standard consumer
electronics cables, Then it connects 1o your home network by
Wireless-B (802.1 1o} wireless natwordng, or if vou prefer, if can be
connected via standard 10/100 Ethemet cabiing. Using the
inciuded remaote control and the user-fiendly menus on your TV, you
can browse through the digital pictuies on your computer by foider,
filaname, or thumbondil, You can view pictures one of a ime, or
watch an autornatically creaied slicdashow of all the pictures ina
given folder. The Media Adapter supports four popuiar picture
formats: JPC, GIF TIF and BME Use the rermcte control's Zoom
butfton to get a close-up of the defails in your pictures.

You can qiso use the remote 1o browse your MP3 or WMA fomnatted
rusic coliection by fitle, arfist, genre, folder, or piaviist, Chooss the
music you want, and iet the Wireless-B Media Adapter play it
fhrough your sferso system. You can even iet music piay in the
background while you browse your pictures.

Letthe Linksys Wireless-B Media Adapter bing your digital rmedia out
infe the living roorr: for the whole farmily 1o enjoy.

ConnectsvourHome | Listen to your MP3 Browse your digital | Select songs and
Entertcinment Center | and WMA digitai pictures on your i plctures from on-
tc a Wireless-8 rmusic coliection telavision (JPG, GIF, screen menus with
(802.11b) network through your stereo TIF, ond BMP} the easy-to-use
systern remote confrol

N Gz
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Faaiures

= Supporis popular audio Modiel WMATTE
formats (MP3 and WMA), Standards IEEE B02.3, IEEE 802.3u, andt EEE 802.11b
image formais (JPE, GIF, TIF
and BMP), and playiist formats Ports One 104100 RJ-48 Port, Power Port, SVideo Qutpu,
e “omposite Video Output, RCA Audio Cuip
(M3U and ASX) Compo: idec Output, RCA Audic Cutput

Butions Power, Uplink
s

SVvideo output for best video -
i Channels 8021

Gualiy . 11 Channels (U8, Canada)

—~a . - 13 Channels (Europs)

¢« RCA connectors for left and 14 Channels {Japan)
right sferec audic output and -
composite video output LEDs Ready, Wireiess, Ethernet

, . Transmitied Power 16 dam

e Easy TV setup and convenient
Setup Wizard for configuration | Receive Sensifivity -82 cBm @ 11 Mops (fypica)

P cong -85 ciErn @ 5.5Mops (vpical)
. ; " -89 oBm @& 2Mbps (typica
¢ User-friendly utility runs on vour =91 dim é?\ ‘:Mbgs %;«;bica!}

PC to manage music and

piciure folders Roak Gain of fhe .
« Wireless security with up o Secudly Features WEP Encryption
128-bit WEP encryplion ) )
WEP Kay Bils 64, 128-pit
« Compatibility with 802.110 Waranty 1 vaar

{2.4GHz) standard

« Up fo 11Mbops, high-speed

wireless data fransfer rate Dimensions WxHx D} 6.30"x 7.48" x 1.97" (160 mm x 190 mm x 5C mim}
. . Unit Weight 13.05 oz (0.37 k)
o RJ-45, 10/100Mbps Ethemnet Y (
connection Power Extemal, 8V DC, 2.0A

Ceriificctions FCC
Operating Temp. 0°C 0 60°C {32°F to 140°F)
Storage Temp. 0°C 10 85°C {32°F to 188°F)
Operating Hurmidity 10% to 85%, Non-Condensing
Storage Humiaity &% 10 90%, Nen-Condensing
Minimum Requiremenis
« One TV with Composite Video or S-Video

nput
» One Sterec or AV Receiver with RCA Audio

input

One PC (600MHz or Faster Processor) with:
Windows ¥P Home Edition er Professional
128MB RAM

2508 available Hard Drive space
CD-ROM

802.17b Wireless Adapter with TCH/IP
protocol installed

or

Network Adapter with TCP/IP protocol
installed and Ethernet Network Cable

0o % @
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LinksYs'

8 Dt B Ssalny Salaed, S,

WMALIB

Home » Products » Wireless » Entertainment » Music, Picture, and Video Links » WMALIB

Product Features

Wireless-B Media Adapter

® Connects your Home Entertainment Center to a Wireless-
B {802.11b) network

e Listen to your MP3 and WMA digital music collection
through your stereo systam

® 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 More Information

The Linksys Wireless-B Media Adapter lets you bring the ) LEN
digital music and pictures stored on your computer to Data Sheet &) paf

your Home Entertainmertt Center{ without runmn.g cables » Product Image

through the house. Using a wireless connection, the .

Madia Adapter displays your digital photographs on the  » ProguctImage (high res)
TV for the whele family to enjoy. And your digital music
collection is finally freed from those little computer  » User Guide £ pere
speakers and can play in full glory through your stereo

system,. » Driver

» Quick Install &3 pdr
The Wireless-B Media Adapter sits by your home stergo )
and television and connects to them using standard
consumer electronics cables. Then it connects to your Related Products
home network by Wireless-B  (802,11b) wireless
‘networking, or if you prefer, it can be connected via
standard 10/10C Ethernet cabling. Using the included
remote control and the user-friendly menus on vour TV,
yvou can browse through the digital pictures on your
computer by folder, filename, or thumbnail. You can view
pictures one at a time, or waich an automatically created
slideshow of all the pictures in a given folder. The Media
Adapter supports four popular picture formats: PG, GIF, Port Switeh
TIF and BMP. Use the remote control's Zoom button to T
get a close-up of the details in your pictures.

BEFSR41
EtherFast® Cabie/DSL Router with 4-

You can also use the remote to browse your MP3 or WMA
formatted music collaction by title, artist, genre, folder,
or playlist. Choose the music you want, and let the
Wireless-B Media Adapter play it through your sterec
system. You can even let music play in the background
while you browse your pictures.

Let the Linksys Wireless-B Media Adapier bring vyour

http://www linksys.com/serviet/S atellite?c=L,_Product_C2&childpa geﬁ ame=US/Layout&cid=11
15416830950& pagename=Linksys/Common/Visi torWrapper&printable=yes '
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digital media out into the living room for the whole family
to enjoy.

1992-2007 Cisco Systems, Inc. All rights reserved,

x§§§ﬂﬁgﬁs
CI5CO
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Chapter 8

ti

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 Format (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 formnats:

& Device Independent Bitmap (DIB) File Format

# RIFF DIB File Format (RDIB)

& Musical Instrument Digital Interface (MIDI) File Format
g RIFF MIDI File Format (RMID)

g Multimedia Movie File Format (MMM)

# Palette File Format (PAL)

& Rich Text Format (RTF)

8 Waveform Audio File Format (WAVE)
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g-2 Multimedia File Formats

Chunks

\bhout the

IFF Ta File Format

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, £4
IFF 85 Standard for Interchange Formar Files, for a list of reasons to use a tagged file
format.

The Multimedia file /O services provide support for working with RIFF files. For
information on the file I/O services, see Chapter 9, “Muliimedia File /O Services,” in the
Programmer’ s Workbook. Also, functions, messages, and data structures provided by the
Muitimedia file J/O 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 Tong DWORD;:
typedef unsigned char BYTE;
typedaf DWORD FOURCC: . // Four-character code

typedef struct {
FOURCC  ckID;

DWORD ckSize; // the size of field <ckData>
BYTE ckDatalckSizel; // the actual data of the chunk
} C¥;

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:

# A 32-bit quantity represented as a sequence of one to four ASCI alphanumeric
characters
8 Padded on the right with blank characters {ASCII character value 32}

®  Contains no embedded blanks.

For example, the four-character code “FOO” is stored as a sequence of four bytes
('F ‘O’ 0O’ ° ") in ascending addresses. For quick comparisons, a four-character code
may also be treated as a 32-bit number.
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About the BIFF Tagged File Format  8-3

The chunk fields are as follows:

Part Description

ckiD 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.

ckSize Chunk size. This is a 32-bit unsigned value identifying the size of
ckData. This size value includes does not include the size of the
ckID or ckSize fields or the pad byte at the end of the ckData field,

ckData Chunk data. This is binary data of fixed or variable size. The start of
ckData is word-aligned with the start of the RIFF file. If the size of
the chunk is an odd number of bytes, a pad byte with value zero is
written after ckData. Word aligning is done to improve access speed
(for chunks resident in memory) and for compatibility with EA IFF
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 following notation (in this example, the ckSize ficld and
pad byte are implicit):

<ckID> ( <ckBata> )

For example, a chunk with chunk ID “FOO” might be represented as follows:

FOO ( <foo-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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A RIFF form is a chunk with a “RIFF” chunk ID. The term also refers to a file format thas
follows the RIFF framework. The following lists currently registered RIFF forms. Fach ig
described later in this document.

Form Type Description -
PAL Palette File Format

RDIB RIFF Device Independent Bitmap Format

RMID RIFF MIDI Format

RMMP RIFF Multimedia Movie File Format

WAVE Waveform Audic Format

Using the notation for representing a chunk, a RIFF form looks like the following:
RIFF { <formType> <ck>... }

The first four bytes of a RIFF form make up a chunk ID with values ‘R* ‘D" ‘F" ‘F’. The
churnk size (ckSize) field is required, but for simplicity it is omitted from the notation.

Npie RIFF has a counterpart, RIFX, that you can use 1o defing RIFF file formats that use the Motorola
integer byte-ordering format rather than the Intel format. A RIFX form is the same as a RIFF form,
except that the first four byles contain the characier sequence 'R’ ‘1 'F "X rather than RIFF. Integer
byte ordering is represented in Motorola format.

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:

& A unique four-character code identifying the form type

8 A list of mandatory chunks

& A list of optional chunks

®  Possibly, a required order for the chunks
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About the RIFF Tagged File Format §-5

pefining and Registering RIFF Forms

The form-type code for a RIFF form must be unique. To guarantee this uniqueness, you
must register any new form types before release. To register form types, and to get a
current list of registered RIFF forms, request a Multimedia Developer Registration Kit
from the following group:

Microsoft Corporation
Multimedia Systems Group
Product Marketing

One Microsoft Way
Redmond, WA 98052-6399

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.

When you document the RIFF form, you should use the notation described in “Notation
for Representing RIFF Files,” later in this chapter.

Registered Form and GChunk 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 must also be registered before nse. These
registered chunk types are not specific o 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 D
“INAM” and have a standard data format.

Unregistered (Form-Specific) Chunk Types

Chunks types that are used only in a certain form type use a lowercase chunk [ 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 the Multimedia Developers
Registration Kit for details.

For example, a chunk with ID “scin” inside one form type might contain the “number of
scan fines.” Inside some other form type, a chunk with ID “scln” might mean “secondary
lambda number.”
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8-6 Multimedia Fils Formals

UFF Files

RIFF is a binary format, but it is easier to comprehend an ASCH representation of a RIFF
file. This section defines a standard notation used to present samples 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.

Element Notation Conventions

The following table lists notation conventions used io describe elements of RIFF files,
Further conventions are presented in the following sections.

Motation Description

<element label> RIFF file element with the label “clement 1abel”

<element label: TYPE> 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

Basic Notation for Representing RIFF Files

The following table summarizes the elements of the RIFF notation required for
representing sample RIFF files:

MNetation Descripiion

<ckID> {(<ckDatas)

The chunk with ID <ckiD> 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 3 “RIFF” chunk with a
form type of “QRST.” The data portion of this chunk contains a
“FOO” subchunk.

RIFFCTORST® FOOLL7 230
The following example describes an “ICOP” chunk containing the
string “Copyright Encyclopedia International.™

TICoRT ("Cépyr%ght Encyclopedia International.”i)
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Notation for Representing RIFF Files 8-7

Netation Description

<numbers{<modifier>]

A number consisting of an optional sign (+ or ) followed by one or
more digits and modified by the optional <medifier>. 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 nunber in hexadecimal format
L 32-bit number in decimal format

LH 32-bit number in hexadecimal format

Several examples follow:

]

65535

-1

oL

483cB9HL

-1C

21HC

Note that —1 and 65535 represent the same value. The application
reading this file must know whether to interpret the number as signed
or unsigned.

*<chars>’

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 1o four blanks.
Hxamples follow.

TRIFF!

"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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8-8 Mu

ftimedia File Formals

Motation

Description

" string>" [<meodifier>]

The sequence of ASCH 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 <medifier> values follow:

<modifier> Meaning

1none No NULL tenminator or size prefix.

Z String is NULL-terminated

B String has an 8-bit {(byte) size prefix

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

BZ String has a byte-size prefix and is
NULIL-terminated

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

NULL-terminated means that the string is followed by a character
with ASCH 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 sirings with BZ or
WZ modifiers, the size prefix specifies the size of the siring without
the terminating NULL.

The various +
siring formats

are described

in “Storing

Strings in

RIFF

Chunks,” later

in this chapter.

Examples follow:

"No prefix, no NULL terminator”
"Ho prefix, NULL terminator®?Z
"Byte prefix, MULL terminator”BZ
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RIFF Files 8-8

Escape Sequences for Four-Character Codes and String Chunks

The following escape sequences can be used in four-character codes and string chunks:

Fscape Sequence

ABCIH Value (Decimal) Description

\n
\
b
\r
N
A\

N2

AY
\i\
\ddd

10 Newline character
Horizontal tab character
Backspace character

13 Carriage return character

12 Form feed character

92 Backslash

39 Single quote

34 Daouble guote

Octal ddd 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 vnambiguously
define the structure of the new form.

Notation

Description

<Rame>

A label that refers to some element of the file, where name is the
name of the Iabel. Examples follow:

<NAME-ck>

<GOBL-Fform>
<{bitmap-bits>

<foo>

Conventionally, a Iabel that refers to a chunk is named <ckID-ck>,
where ckfD is the chunk ID. Similarly, a label that refers to a RIFF
form is named <formType-form>, where formType is the name of the
form’s type.

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2814
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



§-18 Multimedia File Formals

Motation

Description

<pame> — elements

<name:fype>

[elements]

The actual data represented by <name> is defined as elements. This
states that <name> is an abbreviation for elements. An example
foliows.

<GOBL-form> — RIFF ('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 form.

Mote 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 <pame>, but it also defines <names to be
equivalent to <type>. This notation obviates the following rmle:

<name> -—» <typer

This allows you to give a symbolic name to an element of a file
format and 1o specify the element data type. An example follows:

<xyz-coordinate> - <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> — x> Ly> <z

x> — <INTS

Lyr -3 <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-formy — RIFF('FOO0'[<header-ck>}<data-ck>)

This example defines form “FOO” with an optional <header> chunk
followed by a mandatory <data> chunk.
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Notation for Reprasenting RIFF Files 8-11

Motation

Description

ell jel2

.o | €IN

element...

{element]...

{ elements §

Exactly one of the listed elements must be present. An example
follows:

<hdr-ck> - hdr(<hdr-x> | <hdr-y> | <ndr-z3)

|
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, A1 Bi...1Z), 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> — data(<count:INT> <item:INTO.L)

This example defines the data of the “data” chunk o contain an
integer <count>, followed by one or more occurrences of the integer
<iteny>.

Zero or more occurrences of element may be present. An example
follows.

<data-ck> — datal<count:INT> [item:INT>1.)

This example defines the data of the “data” chunk to contain an
integer <count> followed by zero or more occurrences of an integer
<itermn.

The group of elements within the braces should be considered a
single element. An example follows:

<blorg> — <this> <that> | <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.

<blorgr — <this> | {Kthat> | <other>}...
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Notation Description

struct { ... } name

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:

<30_POINT> -» struct {
INT x; /! x-coordinate
INT y; /{ y-coordinate
INT z; // z-coordinate
1 3D_POINT

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 [ is “RIFX” integer byte ordering is
assumed to be in Intel format.

{{ comment

An explanatory comment {o a rule. An example follows:

<weekend> - ‘Sat’|'Sun’ // 4-char code for day
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Atomic Labels

Notation for Representing RIFF Files 8-13

The following are atomic labels, or labels that refer to primitive data types. Where

available, the equivalent Microsoft C data type is also listed.

Label Meaning M5 C Type
<CHAR> 8-bit signed integer signed char
<BYTE> 8-bit unsigned quantity unsigned char
<INT> 16-bit signed integer in Intel format signed int
<WORD> 16-bit unsigned quantity in Intel format unsigned int
<LONG> 32-bit signed integer in Intel format signed long
<DWORD> 32-bit unsigned guantity in Inte] format unsigned long
<FLOAT> 32-bit IEEE floating point number float
<DOUBLE> 64-bit IEEE floating point number doubie
<STR> String (a sequence of characters)

<ZSTR> NULL-terminated string

<BSTR> String with byte (B-bit) size prefix

<WSTR> String with word (16-bit) size prefix

<BZSTR> NULL-terminated string with byte size prefix

<WILSTR> NULL-terminated string with word size prefix

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, that
specifies the length of the string. In the case of strings with BZ or W modifiers, the size

prefix specifies the size of the string without the terminating NULL.

fofe The WINDOWS.H header file defines the C types BYTE, WORD, LONG, and DWORD. Thess
typas correspond to labels <BYTE>, <WORD>, <LONG>, and <DWORD>, respectively.
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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
sarnple files documented using the standard notation.

{GOBL-form> — RIFF{ *GOBL’ // RIFF form header
[<org-ck>] // QOrigin chunk (default (6,8,8))
<obi-Tisty ) // Series of graphical objects
org-ck> — org{ <origin:3D_POINT> ) // Origin of object 1ist
Lobji-Tisty — LIST( obi® { <sgr-ck> | // An object is: a square
<circ-ck> | /7 or a circle
{poly-ck> o} // or a polygon
{sgr-ck> — sagr{ <ptl:3D_POINT> // one vertex
<pt2:3D_POINT> // another vertex
<pt3:3D_POINT> // a third vertex
Lgirc-ck> - circ{ <center:3D_POINT> // center of circle
LeircumPt:30_POINT> ) // a point on the circumference
<poly-ck> — poly{ <pt:3D_POINT>. )} /¢4 Vist of points in & polygon
<3D_POINT> — struct // defined in "gobl.h”
{
INT x: /! x-coordinate
INT v, i // y-coordinate
INT z; /! z-coordinate
¥ 3D_POINT

Sample %RSFF Form

The following sample RIFF form adheres to the form definition for form type GOBL. The
file contains three subchunks:

g  An “INFO” list
&  An“org” chunk
8  An“obj” chunk
The “INFO” list and “org” chunk each have two subchunks. The “INFO” listis a

registered global chunk that can be used within any RIFF file. The “INFO” list is dfscnbw
in the “The INFO List Chunk,” later in this chapter,
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Storing Strings in BIFF Chunks  §-15

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 “INFQ”
chunk.

RIFF{ "GOBL"
LIST{'INFO® // INFO 1ist containing filename and copyright
INAM(TA House™Z)
ICOP(™(C) Copyright Joe Inc. 1991%%7)

)
erg (2, &, 8) // Origin of object Tist
LIST('obd”’ ’ // Object list containing two polygons
poly(6,9,8 2,8,9 2,2,9, 1,3,8, €,2,8)
poly(8,8,5 2,8,5 2,2,5, 1,3,5, @,2,5)
)
)} // End of form

This section lists methods for storing text strings in RIFF chunks. While these gnidelines
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 wrtte if strings are NULL-terminated. ZSTR is
preferred to a string with a size prefix (BSTR or WSTR) because the size of the siring is
already available as the <ck8ize> 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 structare includes fields that specify the offsets from the beginning of
the string table to the individual strings. An example follows:

typedef struct

{
INT iWidgetNumber; // the widgel number
WORD offsziWidgetName; // an offset to a string in <rgchStrTab>
WORD offsziidgetbesc; // an offset to a string in <rgchStrTab>
INT fQuantity; // how many widgets
CHAR rgehStrTabli]: // string table (allocate as large as needed)
} WIDGET;
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If multiple chunks within the file need to reference variable-length sirings, 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, Byle 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 terminator. This format retains the ease-of-use
characteristics of the ZSTR while providing the string size, allowing the application to
quickly skip unneeded strings.

Multiline String Format

When storing multiline strings, separate lines with a carriage return/line feed pair (ASCH
13/ASCII 10 pair). Although applications vary in their requirements for new line syvmbols
(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 Recommended Format

Chunk data contains nothing except a string ZSTR (NULIL-terminated string)
: format.

Chunk data contains a number of fields, some of String-table format

which are variable-length strings

Multiple chunks within the file need to reference String-table format

variable-length strings

Chunk data stores a sequence of strings, some of BZSTR (NULL-terminated

which the application may want to skip string with byte size prefix)

series
Chunk data contains multiline strings ' A multitine string format
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A LIST chunk is defined as follows:
LIST{ <list-type> i<chunk>l... }

A LIST chunk contains a 11%& or ordered sequence, of subchunks. The <list ~typesis a
four-character code that identifies the contents of the list.

If an application recognizes the list type, it should know how o interpret the sequence of
subchunks. However, since a LIST chunk may 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 aii lowercase list type has meaning
relative to the form that contains it.

List Chun

The “INF( list is a registered global 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 commenis. An
“INFO” list is a “LIST” chunk with list type “INFO.” The following shows a saraple
“INFO” list chunk:

LISTOUINFG® INAM("Two Trees™Z)
ICMT("A picture for the opening screen”7) 3

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
siring.

Chunk I} Bescription
TARL Archival Location. Indicates where the subject of the file is archived.
IART Artist. Lists the artist of the original subject of the file. For example,

“Michaelangelo.”

ICMS Commissioned. Lists the name of the person or organization that
cornmissioned the subject of the file. For example, “Pope Fulian I1.”

ICMT 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 nor include newline characters.
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818 Mullimadia File Formals

Chunk ID

Description

ICOP

ICRD

ICRP

IDIM

IDPY

IENG

IGNR

IKEY

ILGT

IMED

INAM

IPLT

IPRD

ISBJ

ISFT

Copyright. Records the copyright information for the file. For
example, “Copyright Encyclopedia International 1991.” If there are
multiple copyrights, separate them by a semicolon followed by a
space.

Creaiion 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. 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, “8.5in h, 11 inw.”

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.

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 lightness settings on the digitizer
required o 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 subiect of the file, such as, “Seattle From
Above.”

Palette Serting. 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 creaie
the file, such as “Microsoft WaveEdit.”
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Davice Independent Bitmap (DIB) File Format 8-19

Chunk ID 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 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.

I'TCH Technician. Identifics the technician who digitized the subject file.
For example, “Smith, John.”

) File Format

The Device Independent Bitmap (DIB) format represents bitmap images ina
device-independent manner. Bitmaps can be represented at 1, 4, and 8 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. This documentation
describes three types of DIB files:

8  Windows version 3.0 device-independent bitmap files
#® (OS/2 Presentation Manager version 1.2 dcvice—indepéndent bitmap files

& 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:

& A file header
8 A bitmap information header
g A colortable

® An array of bytes that defines the bitmap bits

The following sections describe each of these structures.
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8.20 Multimedia File Formats

Bitmap File Header

The bitmap file beader 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 18 defined as a BITMAPFILEHEADER data structure:

typedef struct tagBITMAPFILEHEADER {
WORD bfType;
DWORD  bfSize;
WORD bfReservedl;
WORD bfRaserved?:
DWORD  bfOffRits;
} BITMAPFILEHEADER;:

The following table describes the fields.

Field Description

bfiype Specifies the file type. It must consist of the character sequence
BM (WORD value 0x4D42).

biSize Specifies the file size in bytes.

bfReservedl Reserved. Must be set to zero.

bfReservedl ~ Reserved. Must be set to zero.

BIO{TBIs Specifies the byte offset from the BITMAPFILEHEADER

structure to the actual hitmap 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 3.6 DIB Presentation Manager 1.2 DIB
typedef struct tagBITMAPINFO { typedef struct _BITMAPCOREINFC
{ {
BITMAPINFOHEADER bmiHeader; BITMAPCOREHEADER bmciHeader;
RGBQUAD bmiColors{1]; RGBTRIPLE bmciColers{ll;
} BITMAPINFO; } BITHMAPCOREINFO;

These structures are essentially alike, and this section discusses them simultancously. Each
field name for the Windows BITMAPINFO structure is followed by the corresponding
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Microsoft Media Platform: Player Framework

Downioads  Documenlation | Discussions | lssue Tracker © SourceCode ~ People | License

Microsoft Media Platform: Player Framework v2.5 (formerly Silverlight Media
Framework)

Want io learn more? Check oui the !

i for videos, online examples, sample code and more!
Overview

What is the Microsoft Media Platform: Player Framework (MMPPF)?
M 1c- asoﬁ S open source media player f.rdr"ework a compone-n o“ the N icrosoft Media P atform, Thxs project was formerty known as the Silverlight Media Framework
S 8 delivery. The MMPPF builds on the core
(f‘ reny know-- as me "smoo h ruammq Plave' and adds a large numb additionai features,
fows developers ic create plugins for the framework. The MMPPF also now inclu des fuit support for Windo hone 7 so developers can
icorporate high-end wdeo playback experiences in their Windows Phone 7 applications.

The MMPPF is buiit on a proven code hase with dozens of leading Smooth Sireaming deployments, including Wimbiedon, Sunday Night Footbail on NBCSports, the UEFA
Super Cup on Canal+, Roland Garros and the Tour de France on France Té ons and many others and by providing developers with source code they can more easily
build these experiences for their deployments. Key features in the framework include DVR, rewind, alternate language tracks, in-stream data feeds and analytics tracking.

The MMPPF is designad for future third-parly extensibility and component modularity, as well as support for other media delivery scenarios beyond Smooth Streaming Page Views
. N Visits
New in version 2.x Downicads

The SMFvZ release introduces a whole new, more modular architecture with an extensive plug-i
selectively exclude libraries that aren't needed in their projects or 10 avoid unnecessary file size
(DF—M—) URL frame linki metadata ramework, support fort i} 3

nig, support for ight 4 global styling, a JavaScript AP, z -, st of f
in Silverlight 4. More information in 'th\

AP for 3rd-party deveiopers and partners. it will also enable
creases. The v2 framework will include plug-ins for

Qrk H a-po'i'or muttiple audio tracks, improved
tures. i aiso takes advantage of the new i

elopers o Agpplication Runs

Features

Mew in v2

» Re-architected to be more modular, flexible

= Plugin AP|

» Accessibility support via W3C Timed Text standard for ciosed captioning (OFXP format)

» Support for multiple sudio tracks

= Suppoit for multiple SSME instances (used for mutticam like in Sunday Night Footbal app)
» URL frame ng

» lmproved bitrate monitering
= Support for Silverlight 4 globai styling
ity Framewaork (MEF)

» Support for the Managed Extensibil
» JavaScript APi
s Logging plugin
» Support forthe
» Documentation {AP| docs available now, detailed User Guide coming soon)

w Media plugins (IS Smcoth Streaming, Progressive Downioad, Windows Media Streaming, etc)
= Design-time DLL for improved authoring experience in Blend and Visual Studio

» MS!instalier so all the right goo gets put in all the 1ight places

~ Smooth Streaming data graph overlay {used for demonstrating bitrate switching in live der

oS, useful for debugging)

New in SMF 2.2

Fd

Added support for Windows Phone 7, this includes a new set of binaries and a new Soluticn included in the source download

Updated SMF and SMF for Windows Phone 1o vi.1 of the Smooth Streaming Media Element

Fixed an issue in SMFPlayer that was preventing the databinding of SMFPlayer. CurrentPlaylistitem from working correctly

Added Playiistiem.Duration

Added a fix to TimedTextmarkerProvider for an issue that was causing captions to only display for the first Playlist tem.

Fixed an issue with Timed TexiMarkerProvider that was preventing captions from displaying when SMF Player.isStariPositionOffset = true

In the previous release the Smooth Streaming and Progressive player examples were missing their HTML and ReadMe files, these have been added back for this
refease.

£

¥

£

¥

New in SMF 2.3

= Added support for the latest version of the |
» Fixed several bugs

» Added several AP| enhancements

= Improved design templates for windows Phone 7

» See the downloads page for a full, detailed listing of changes in v2.3
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New in SMF 2.4

» A new SMF plugin des
destinations including the new Hg .

New smooth streaming health monitoring tool to visualize the health of a smooth streaming player.
Sample app demonstrating how 10 capture hasic health information locally within your plaver.
Sample app demonstrating how to capture healih information and send i 10 58 remote server,

See the downloads page for a full, detailed listing of changes in v2.4

gned to capture hea nd diagnostic information for smoecth streaming players. Captured info

ion can then be sentio a variety of

¥

%

¥

New in SMF 2.5

= Stereoscopic 3D support

» Standards based advertising support

» Fixed several bugs

« Uses SSME 1.5 Update 1

s See the downloads page for a fuli, detaiied listing of changes inv2.5

Also incipdes all features from SMFv1.1 X

Downicad
Click on the "Downlfoads” {ab at the top of this page o access downloads for the SMFvZ
Planned for future releases:

» Support for advenising standards iike
» Wetadata framework

and VPAID via the plugin API

{  reguire Silveslight 4 for deployment. For deployment o earlier versions of the runtime,
the "Downioads” section of this site.

SMF v.2 Architecture

Laet Bptatad: July 7200

Playss

Volmws  § it Dagag Plagtiat Chspter

B Srned E Fe i
PlayiPaiss 13 Plaw Spoed £ B0 Tabive PR Windnee

Forler | Y Sufering | Version 3 Adapiive
fapiay 4 Diplay Popug | ioning §1 Charing

Plagin REORE larkerfrovider Hopiriter

Witugie

i ORGP R R il

PrograsniveiadiaMugin SrocthSireaningitedia

@ 2006-2011 Microsoft

Version 2011.8.16.18100
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i Search all CodePlex projects

Microsoft Media Platform: Player Framework

Discussions Issue Tracker License

Downioads : Documentation

Silverlight Media Framework v1.1

(Released 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. Microseit has released a new version of the framework that re-architects the purpose-built player and
turns it into a modular, flexible player framework with an exiensive piugin APi. For more information see the

MMP Player Framework 2.5
(formerly cailed SMF)
Sun Apr 10 2011

SMFv2 page.

SMFv1.1 can be downioaded from the "Downloads” page.

Features

Player Elements

» Play/ pause

= Rewind

» Fast forward

= Replay

= Slow motion

» Next chapter marker

» Previous chapter marker
= Timneline Scrubber

» Current position / total position
= (5o tolive

= Bitrate meter

» Volume

Full screen / restore

P

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 utilization by using the Bitrate element.
= Integrate external data sources using the Data framework.

= Deliver differentiated Live and On-Demand experiences.

SMFv1.1 Architecture Diagram

X

Stable 3
1 rating
15074 downloads

Al ey
& gl gy

i The 2.5 version is even hatter, that
i the previous ones. Great work, that saves you a
Ho.

i Page Views 6075 1
i Visits 1845

i Downloads
i Application Runs
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Windows XP Media Center Edition 2005: Frequently asked questions  bttp://www.microsoft.com/windowsxp/mediacenter/evaluation/fagq.mspx

[ Quick Links |} Home | Worldwide |
50,
r - = = T
| Windows XP Home Security At Home H Microsoft At Home !l[ Microsoft At Work |
Windows XP Media Center tede §indes
Edition ¢ i §( é Qﬁ‘(& Links
roduct Information ?E{}ij%ﬁt Ef ARG Qiﬁ%& /}Q.s £] ke ma 10 3 mf’rxr jiice o
Fiow to Buy This page provides answers to fraquently asked guestions about Microsoft @ Setling it Up
Ypgrading Windows XP Media Center Edifion 2005. ® (atting Started
Using Media Center if you do not find an answer to your question in this FAQ, try the following # Beyond the Basics
Partners resources: P PR S S | y
e , Gt Dur Newslerter
Resources # Toleam mors about Windows K Media Center Edition, downioad this] &8 Muda Canter snd Windows tips.
Using Windows XP PDF datashest.
5 gl " Sign up for the Exploring Windows
owninads - L . " . . newsletier and get the Iatest tips, tricks,
Support f For more detalied information about Windows XP Meadia Center Edition and naws for Windows XP and Media |
2008, read about its features. Center.
Expert Zone
Worldwide Sites @ For expert advice, free downloads, and other useful information about
Microsoft Update Windows XP Media Center Edition 2005, check out the  Expert Zone.

Windows Marketplace

& To submit & question or chat with other technlcal enthusiasts, visit  Windows XP #edia Center newsgroups.

Windows Family |

On this page

Genaral information
installation
Playback

‘General information

What is Windows XP Media Center Edition 20057

Windows XP Media Center Edition 2008, available preinstalied on Media Center PCs, allows vou o pause and rewind
live TV or radio, digitally record an entire TV series or program category, watch DVDs and videos, organize and play

. your music coflection, and showcase digital photos.

Windows XP Media Center Edition 2005 makes it easier to access digital entertainment whearever you are. Here are
some of the top features:

& Multi-tunaer suppoert {record two shows at the same time and waich ancther previously recorded show)
@ Support for digital and. high-definition local TV

@ Built-in. CD and DVD bumning

& Windows Movie Maker 2.1 with DVD buming

¢ Intemnet radio

® Enhanced setup wizard for easier instaiiation

Is Windows XP Media Center Edition 2005 available in any other
languages?

Locatized versions are now available for Australia, Austria, Ching, France, Germany, Haly, Japan, Korea, Netherlands,
Switzeriand, and the United Kingdom.

Where can | purchase a Media Center PC with Windows XP Media
Center Edition 20057

You can purchase Media Center PCs from a variety of refailers or directly from the manufacturers. See the Windows
XP Media Center Edition 2005 How to buv page for complete details.

Can | use the Media Center PC for my computing needs?

All Media Center PCs can run the same Microsoft programs as other Windows XP-nased computers. You can use
your Media Center PC to surf the internet or to send and receive e-mail.

1 of 6 htp://www.nmicrosoft.com/windowsxp/mediacenter/evaluation/faq.mspx 5/4/2007 12:08 AM
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Windows XP Media Center Edition 2005: Frequently asked questions  http://www . microsoft.com/windowsxp/mediacenter/evaluation/faq.mspx

Can my local PC shop build a Media Center PC?

Starting this year, your local PC shop and other smaller manufacturers can offer Windows XP Media Center Edition
2008 preinstalied on new PCs.

instailation
What eguipment will | need fo install Media Center?

& Media Center PC. )

@ Monitor or TV,

@ Keyboard.

@ Mouse.

# Remote control and remote contro re;:,&i\,'er.

% Internet connection.

® TV signal connection from an antenna, cabie, or sateflite.

& Cables to connect the various components. For & compilete list, consult the documentation that came with your
Media Center PC.

Note: DVD Burning, TV features and remote conirol support may vary by manufacturer and/or require additional
purchases.
What are the basic steps for setting up Media Center?

1. Decide where the components go. The new experiences in Windows XP Media Center Edition 2008 are designed
around using the remote from the other side of the room; Media Center works well with the TV as the primary monitor.

2. Connect the peripherals. The simplest way to connect the peripherals is fo set up a8 wirsless network and add 3
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
audiofvideo (ANV) system.

4. {f vou connect the PC to more than one display, configure the video card to show video on both screens at the
same time.

To display the séme video on both S,'our TV and your PC monitor:

@ Click Start, and then click Control Panel.
& Click Appearance and Themes, and then click Display.
% On the Settings tab, click Advanced.

® On the View tab, click Clone.

{ want to set up my Media Center in my family room. What should |
use to make the job easier?

© USE extension cable for extending USE keyboard, mouse, and remote sensor

® SVG extension cable for connecting monitor and PC

@ RGS ¢oaxial cable for connecting cable or satellits feed {o PC

® YWireless keyboard and mouse, or keyboard and mouse extension cables

# Rewmoie control and remote contyol receiver.

20f6 37472007 12:08 AM
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Windows XP Media Center Edition 2005: Frequenily asked questions  http://www . microsoft.com/windowsxp/mediacenter/evaluation/faq.raspx -

@ Optical mouse {if you don’t want to use a mouse pad)

& Composite video cable or SYGA cable for connecting PC o TV

X,

For more information, review the information on TV connection cabiles and on connecting your TV o vour Madia
Ceorder PO,

Do | need to purchase a TV tuner when | buy a Media Center PC?

Many Media Center PCs come equipped with a single TV funer that captures your TV signal from a cable, satellite, or
antenna source. Media Center PCs can also be equipped to handle multiple tuners. For example, if your Media Center
PG comes with more than one TV tunar, you can record two shows while you watch a third recorded show.

If your Media Center PG is not equipped with 3 TV tuner,-it is possibie to  upgrade.

Will Windows XP Media Center PCs support surround sound and work
with my existing A/V system?
Many Media Center PCs support mutti-channel ouiput for  gpeskers and connected AV devices (using digital

interconnect outputs such as SPDIF or Toslink). Media Canter PCs also deliver Dolby Digital, DTS, or PCM surround
decoding.

What kind of displays can | connect to a Windows XP Media Center PC?

The Windows XP Media Center PC can connect to a variely of displays:

@ Media Center PG and desktop monitor. With computing and entertainment functionality in one place, this setup
is ideal for jocations where space is at a premium.

% Media Center PC, desktop monitor, and 1. Use the deskiop display for computing and the TV for entertainment.

2 NMedia Center PC and high-resclution display. A high-resclution display, such as a plasma or projection TV,
provides sufficient resofution for desktop tasks, like reading e-mail or surfing the Internat, and offers a home theater
style experience for TV, home movies, and DVDs. YWhen your Media Center PC is connecled to a widescreen
display, 16:9 support iets you toggle between normal, zoom, and stretch video modes,

What is a Media Center Extender?

Windows Madia Center Extender devices are used to connect Media Center PCs with TVs and monitors in the home,
extending Mediz Center experiences to any room it the house. You can also connect an Xbox 380 with Media Center
Extender technology to your PC running Microsoft Windows XP Media Center Edition 2005 through your wired or
wirgless home network, and access all of your TV, music, photos, movies, and Online Spotlight content through the
Xbox 350

Can | connect a new PC running Windows XP Media Center Edition
2005 to a work network or domain?

While you can access natwork resources on a work network or a demain, you cannot join a Windows XP Media Center
Edition 2005 PC to the domain. PCs running Windows XP Media Center Edition 2005 are designed spacificatly for
home use, Windows XP Professional features, specifically Domain Join and Cached Gradentials (Credentials
Manager for logons) are not included. As a result, you will be prompted for your logon user name and password {o
access nefwork resources after you rebost or log back on to the PC. In addition, file shares or network resources that
are set {o require a domain-joined PC for access will not be available. Remote Desktop and Encrypting File System
support are still included. ’

Playback

Can | use my computer and watch TV at the same time?

Yes, You can watch TV while using your computer at the same fime.

What does the Media Cenier 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 iistings, recorded TV, music, pholos, and videos. You can also make your selections
by artist, show or aibum fitle, or genre. When you're not using the remote, you can also access Media Center by using
a mouse and keybkoard.

What are the capabilities of the Media Center TV and Personal Video
Recorder (PVR) features?

You can have Media Center record TV based on selections vou make. You can select shows o record based on

3of6 : 5/4/2007 12:08 AM
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kaywords, categories, actors, or directors.

What are the new TV features?

With muitiple TV tuners, you can record up 10 the same number of shows as you have tuners, while walching a
recorded TV show. it's your decision whether to record a single show or an entire series. Here are some more new
{eatures:

® {lse Movie Finder io browse top-raied movies, new releases, and movigs playing right now or showing in the next
hour.

@ Getrid of recording conflicts {o ensure that Media Center records the shows that you want
@& Use the My TV page to display recent recordings and upcoming recordings.
@ Prass the MORE INFO button on your remote t6 record the show, faunch Messenger, or get help.

For complete information, check out the Windows #Media Center features page.

How do | find out what's on TV?

ising Media Center's Program Guide, vou can view and scroll through a listing of current TV shows that is periodically
downloaded from your Microsoft TV listings service providar. The Guide displays channel and network information,
aiong with the title and scheduled broadcast ime of each show. When you select a show title, 3 short description of
the show displays at the bottom of the screen.

Can | record multiple programs at once, or watch one show while
recording ancther? Can | watch a recorded show while Media Center is
recording another show?

Some Madia Center PCs are equipped to handle multiple tuners. For exampie, if your Media Center PO comas with
iwo TV tuners, you can record two shows while watching 3 third recorded show. Check with the manufacturer fo find
out how many TV funers sre included in your Media Center PC.

What happens if | try to record multiple shows at once and | don't have
enough tuners fo support it?

Media Center uses advanced conflict resolution features to help you privritize recordings or find alternate alrings of
programs when preset recordings conflict. Here's how the system works.

A recording confiict notification appears:
® i 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 avaitable
atone fime.

Follow the on-screen instructions to resolve the conflict when prompted. If you do not resoive the confiict, Media
Center resolves the conflict automatically and selects a show to record. Sometimes Media Center can iocate an
atternate date and time for one of the shows and adjusts the recording schedule io record both shows.

Otherwise, Media Center selects which show to record based on the following criteria:

& A one-time recording (not part of 3 series)

@ Series priority ranking (Series, Keyword, and Manual recordings can ail be ranked in Serigs Priorities)

® The show that was scheduled first
if Media Center encounters a recording conflict betweaen two episodes from different series recording requesis, Media
Center uses the Series Priorities list to decide which show to record. You can rank the series vou most want recorded

at the top of the Series Priorities list to help ensure that it is successfully recorded in the case of conflicts. When you
schedule a new series, it is added to the bottom of the list and has the lowest priority.

Doeds?Windaws XP Media Center Edition 2005 support HDTV? What do |
need?

Windows XP Madia Center Edition 2005 is the first PC operating system {o support plavback, pause, and recording of
free, over-the-air high-definition television (HDTV) 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 signai, and get up to six times the image quality of
standard TV. Media Center PCs with HDTV support are available through various manufacturers and retailers

Can | receive HDTV over cable or satellite?
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Not at the cumrent time. You can use standard connectors such as 3-Video to connect your cable box or sateliite
recaiver io your Media Center PC, and then watch and record high~definition TV programs. Howaver, the HDTV
programs will be in standard TV format. In order to-watch and record a true HDTV signal using Media Center, you must
have access to local channels broadeast over the gir and recaive these freely available signals with an HDTV antenna.
For more information on HDTV antennas and over-the-air reception, please visitthe  CEA Antennaweb.ovg Web site.

What file format does Media Center record in?

Media Center uses a new file format called DVR-MS. DVR-MS creates an MPEG-2 file that includes metadata about
the recorded pragram to be stored.

How many hours of TV can | store on my Media Center PC?
Media Center offers four levels of recording quality—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 will consuma is:

@ Fair: 1 GB/hour

& (ood: 2 GBfhour

® Better: 2.5 GB/hour

® Best 3 GB/hour

What is content protection, and how does Media Center use it?

Contant owners and/or broadcasters can set copy protection flags to indicate that a program is subject te content
prot n. When Media Cenier detects that this fag is set, it will protect the contant by limiting the ability to copy and
distribute the program.

Can | watch copy-protected recorded TV files on another PC?

Protecied files can be watched only on the Media Center PC that originally recorded the content.

Can | watch unprotected recorded TV files on another PC?

Yes, as iong as that PC can play DVR-MS files, either through Media Center or an updated Microsoft DirectShow
player such as Microsoft Windows Media Player 10. Watch what you want when you want.

Canl play back copy-profected recorded TV files on the same Media
Center PC by using Windows Media Plaver 10 or other applications that
work with DirectShow? ‘

Protected files can be watched only through Media Center on the Media Center PC that originally recorded the
content.

Can | burn DVDs to walch using a dedicated DVD player?

Yes. Windows XP Madia Center Edition 2005 includes built-in support for burning video and data DVDs from photos,
mysic, video, and TV content on & wide range of media types and formats. DVDs can be burned in one of the following
formats:

% Data DVD: Designed for storing files on dist, such as creating a backup of music or photos.

@ Video DVD: Designed for converting recorded TV or home movies info video for playback on mast home DVD
players.

& DVD sfide show: Designed for oreating a slide show with pictures and music for playback on consumer DVD
players and computers aquipped with DVD players.

in addition, you can continte to use your Media Center PC normally while you burn DVDs in the background.

How can | enjoy Windows XP Media Center Edition 2005 content around
the home or on portable devices?

Ancess your digital media anywhere in the home with Windows Media Center Extender devices, using vour Media
Center PG as your antertainment hub. Or go mobile with Portable Media Center running Windows Mobile software and
anjoy high-quaiity digital video, recorded TV, 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 networks, aithough
certain configuraiiens 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 specify the file format that best
suits vour needs. With your music coliection 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 fo FM broadcasts and control the way you listen. Just like with TV, if
you're interrupted while listening, you ¢an pause (up io 30 minuies), rewind, and skip ahead in radic broadcasts. Or,
press the REPLAY bution 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?

With My Pictures you navigate thumbnail images of iaunch a3 stide 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 lets you connect to the latest news, movies, and other contant by using your remote. You can rent

and watch digital movies on demand, find and downioasd new music, watch movie previews, play games, and more.
{Additional fees may applv.)

What information is sent back to Microsoft about my viewing/listening
habits? What information is shared with partners?

Microsoft is committed to protecting consumer privacy. Microsoft does not collect personal information about your use
of Media Center features, such as your name, home address, phone number, e-mall address, oradit card number,
Social Security number, or driver's license number. Anenvimous and aggregate usage information may be shared with
partners. For more information on Media Center terms of use and the complate privacy statement, visit  the privacy
section.

Are any extra fees required to activate Windows XP Media Cenler
Edition 20057 '

Some partners that can be found in Online Spotlight may charge for their services. Microsoft does not.
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Quick Links M Home i§ Worldwide §

Search Microsoft.com for:

AR

Windows XP Home | Security At Home | Microsoft AL Home | Microsoft At Work
Windows XP Media Center
Edition " «
. Viooia Certor BC Foghoe
Product Information 3 &éﬁ%ﬁé&:ﬁ LWEVRET | {': ’ J’ﬁé}?ﬁﬁ .
: B Access mose entertainment with Jess effor

How to Buy
Upgrading Microsoft Windows XP Media Center Edition 2000 lets

you do gverything other Windows XP PCs do-—and &
Using Media Center whole ot more. Browse the Web, play your favorite PC
Partners games, e-nail and instant message vour friends, and

inatall and use programs designed for Windows XP.
Resources Media Center also delivers a powerful yel familiar way

1o enjoy ait of your digital entertainmernt—photos,
music, TV, movies, home videos, radic, and a world of
applications and services whether you're sitling in front
of your Windows deskiop or across the room with a
Support remote control. Media Center is your all-in-one PG and
hame entertainment center,

.

Using Windows XP
Downloads Y

Expert Zone ¥
Worldwide Sites
Microsoft Update

Windows Marketplace

windows Family k

Enjoy VD movies on your Media Center FC. \o H
scan DV playback with online chapter lookup A
equipped with DVD decoders manufactured b\/ ’&
{standard hardware on new PG configurations}.

;u ()»:Q

My TV offers a simple way to browse, walch, and reco
multiple channels at the same time (both analog and o
TV features work with an an a, cable, or sateliite
fast and easy satup. My TV des Live TV, Qr\cofdc
Guide, Guide Search, and the new Movie Finder2 sen
monihly service fee.

Haie

My Music offers access 1o your personal and onfine m:
it's easier than ever 1o play a music OB, copy itinto yo
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create a playlist, and edit album detalls.

My Videos offers an alternate view of your My Videos
XP, organizing files and folders by date ¢r by name an
thurmbnal image for each clip. My Videos supports cor

including standard avi, .mpg, and .wimv fites.

My Picturss provides a fun new way 10 instantly enjoy
digital photos. Download pictures from your dightal can
piciures and graphics, create a near-instant slide show
burn photos to CD—all with your remote control

Burn recorded TV 1o CDs and DVDs with buitt-in CO/D
share pictures and home movies, and bum CD mixes.

Online Spotlight is vour portal into a wide and growing range of on-demand enteriginment. Onlir
online guide that offers quick and easy access 10 a wide range of music and radio services, mo
demand services, as well as information services which give you instant access to customized s
anteriainment programraing online.!

Enjoy hours of TV, music, video, and digital photos o
transferring your favorite media to 3 Portable Media !
Pocket PC, music player, or otlier storage devices, s
disk drives.
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The Media Centar rernote control keeps all of the ent
computer within sasy reach, complamenting the eyl

The new Movie Finder® makes it easy 1o find movies you fove. Get the most value out of your ce
package by easily discovering and recording movies already ava-iab @ on your lineup, or leam b
movias or old favorites with online rmovie services.

8 Uvp

Enjoy true Jigh nmon ivcat TV programming and personad vigeo recording. Winde
Edition 2008 e tive TV and personal video re\,ord‘rcz support for ATSC Digital Ty
Definition TV {7200/10801) ieca§ network TV programnuing delivered vig UHF antenna, 34

My Radio offers instani access to your internat or FM radio services and keeps them all in one «
£ radio isteners have simple access to radio preasets just like a car Sterw and can even paus:

minutes of Hve radic.

More Programs offers simple organization and access 1o applications and services cj@sségnec‘ for
are instaited 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 technology tuilt into every Xbox 3 6”; tels you access entertair
Media Center PO-—five and recorded TV and movies, music, photos and Online Spotiight—on &

&% Download Update Rollup 2 for Windows XF Media Center Edition 2005

1. To enjoy ali tha benefits of Windows XF, intemet access is recormmended; for some features, s
Elactronic Programming Guide, Movie Finder, and Online Spotlight, #t is required.

2. This feature avadable only in the U.8. and Canada.

3. DTV/HDTY quality via over-the-air only. Digital Satzeliite and Cable HD programming can be vie
TV quality via set-top box pass-thru.
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4. Supports up two {2) analog, one {1) DTVHDTV tuner for local channsis via gver-the-alr signal,
other supportad regions can support up 1o two {2} tuners per computer.

5 Printer-Friendly Version o Add to Favorites

Manage Your Profile | Contact Us | Free Newsletter | RSS Feeds

© 2007 Microsoft Corporation. All rights reserved. Terms of Use | Trademarks | Privacy Statement
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TEXT OF THE FOURTH OFFICE ACTION

The examination is conducted on the basis of the observations and amended application
documents submitted by the applicant on April 16, 2014, Afler perusing the aforesaid
documents, the examiner continued the examination on the present application and set forth
the following opimions:

1. Claim 1 claims a method of encoding a media file for playing back. The cited document
CN1169229A (published on December 31, 1997, hereinafter referred to as D1) 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 § on page 12 to ne 6 on
page 15 of the description in D1}: the television transport strearp is demultiplexed to obtain the
PES stream corresponding to the television video information; the PER 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 transport stream; since an intra coded I
frame 13 to be constructed only intra-slices are extracted; intra-slices contain only intra-coded
macroblocks; 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 macrobloeks being discarded; the television transport
stream is buffered by buffer 15, which generates signal 10, a transport stream for normatl play
speed processing; normal play transport stream 10 is coupled to multiplexor; the TP T frame
packets, 5x signal 121, 18x signal 131 and 35x signal 141, are coupled to multiplexor which
inserts the I-framne packets for each TP speed into the normal play transport stream.  As can
be seen, the technical solution claimed by claim 1 differs from the contents disclosed in D1 in
that: a trick-play frack fo enable the visual-search of the video track, and the key frame
corresponds to a frame in the encoded content that is not a key frame. Based on the above
distinguishing technical feature, the technical problem to be actually solved by claim 1 is the
search of the video frame.

The cited document US5887110A {published on March 23, 1999, hercinafier referred to as D2)
discloses a method for producing fast playback video data, and in particular makes public the
following technical features (see line 5 on column | to line 18 on column 2 and line 10 to line
56 on colamn 8 of the description and Figs.2-10 of D2): playback video data includes a
normal playback rode and & fast playback (visual search) mode; normal playback coded
video data and fast playback coded video data are stored in advance in the video server, an
the foregoing encoded data to be used for producing the video data at a normal speed; the fast
playback coded video data are encoded by using the infra-frame coding that enables random
access at any desired frame (equivalent to the visual-search of the video track); the decode
video data are encoded at the second encoder by using the I-frame, the key frames such as 11
and [3" are produced by using the fraraes such as £5” and 97, to obtain the fast playback coded
video data. It can be seen that the aforementioned distinguishing technical feature has been
disclosed in D32, and 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 obvicus for those skilled in the art to reach the techmical
solution of claim 1 by comparing D1 with D2, Therefore, the technical sohution claimed by
claim 1 neither possesses pronuinent substantive features nor represenis any notable progress,
and thus lacks inventiveness as prescribed in Article 22, paragraph 3 of the Chinese Patent
Law.

2. The additional techmical feature of claim 2 has been disclosed in D1 (see line 32 on page 4
o0 line 13 on page 6 of the description in D1): 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 macroblocks being

discarded.” Therefore, given that claim 1 to which claim 2 refers lacks inventiveness,

3 &

dependent claim 2 also involves no inventiveness as provided for in Article 22, paragraph 3 of
the Chinese Patent Law.

3. D1 discloses the following content (see line 32 on page 4 to line 13 on page 6 of the
description in D1} the reconstructed TP I-frame is of lower spatial resolution than the original
strearn.  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 inventiveness as provided for in Article 22, paragraph 3 of the Chinese Patent
Law.

4. 11 discloses the following contents {see lines 18 to 29 on page 12 of the description in D1y
“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 cormmon sense in the art to
reduce the rate of the frame by a particolar 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 mventiveness as provided for in Article 22,
paragraph 3 ofthe Chinese Patent Law,

5. The additional technical feature of claim 5 has been disclosed in D1 {see line 25 on page 7
1o line 6 on page & of the description in D1): normal play transport stream 10 is coupled fo
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 normal
play transport stream. Therefore, given that claim 4 to which claim S 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 comumon sense i the art to realize corresponding play speed by embedding the play
track into the normally played media file. Therefore, given that claim 4 to which claim 6
refers lacks inventiveness, claim 6 also involves no inventiveness as provided for in 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 {0 improve
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the speed of play. Therefore, given that claim 1 to which claim 7 refers lacks inventiveness,
claim 7 also involves no inventiveness as provided for in Article 22, paragraph 3 of the
Chinesc Patent Law.

8. The additional technical feature of claim 8 has been disclosed in D1 (see lines 16 1o 24 on
page 7 of the description in D1): at 18x speed third or fourth I-frame is used, and at 35x speed
seventh I-frame is used. Therefore, given that claim 1 to which claim 8 refers lacks
inventiveness, claim § also involves no inventiveness as provided for in Article 22, paragraph
3 of the Chinese Patent Law.

9. It is common sense i the art to re-encode the content (o 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 claim 1 10 which claim 8 refers lacks
inventiveness, claim 9 also involves no inventiveness as provided for in Article 22, paragraph
3 of the Chinese Patent Law.

10. Compressing the original media file content is a customary technical means in encoding
audio and video files. Therefore, given that claim 1 to which claim 8 refers lacks
inventiveness, claim 10 also involves no inventiveness as provided for in Article 22, paragraph
3 of the Chinese Patent Law.

11. Claim 11 claims a method of decoding a media file for playing back. D1 discloses an
reproduction method for digital tmage signal, and in particular makes public the following
technical features {see line 5 onpage 4 to Hne 6 on page 8 and line & on page 12 {0 line 6 on
page 15 of the description in D1): the television transport stream is demultiplexed to obtain the
PES streamn 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 transport stream; since an intra coded |
frame is to be constrocted only intra-slices are extracted; inira-slices contain only intra-coded
macroblocks; the reconstructed TP I frame is of lower spatial resolution than the original
stream; the low resotution TP I frame utilizes a subset of the macroblocks from the original
frame with the remaining non-selected macroblocks being discarded; the television transport
stream is buffered hy buffer 15, which generates signal 10, a transport stream for normal play
speed processing; normal play transport stream 10 is coupled to multiplexor; the TP I frame
packets, Sx signal 121, 18x signal 131 and 35x signal 141, are coupled to multiplexor which
inserts the I-frame packets for each TP speed inio the normal play transport stream.”  As can
be seen, the technical sohution claimed by claim 11 differs from the contents disclosed in D1 in
that: the trick-play track using a frame in the compressed 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 the compressed content, and decoding frames of the trick-play track
at a rate proportional to a visual-search speed and from a location determined by the portion of
the - compressed content most recently played back. Based on the above distinguishing ‘
technical 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 malkes public
the following technical features (see Hine 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 plavback coded video data are stored in advance in the video server, and
the foregoing encoded data to be used for producing the video dafa at g normal 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 visnal-search of the video track); the decoded
video data are encoded at the second encoder by using the I-frame, the key frames such ag IV’
and [3” are produced by using the frames such as I5” and {97, to obtain the fast playback coded
video data. It is cornmon sense in the art to play compressed content, decode and play video
file from a selected location according to actual design requirernent. Therefore, it would be
sbvious for those skilled in the art to reach the technical solution of claim 11 by combining D1
with D2 and on basis of common sense. Therefore, the technical solution claimed by claim 11
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.

12. The additional technioal feature of claim 12 has been disclosed in the cited document
WO0235832A2 (published on May 2, 2002, hereinafier 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 wick-mode display are typically
I-frames. Therefore, given that clatm 11 to which claim 12 refers lacks inventiveness, claim
12 also involves no inventiveness as provided for in Article 22, patagraph 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 smnounts of data and therefore
require different delivery intervals before being available for display; the amount of data it
reads at the time of playing 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 lacks
inventiveness, clatm 13 also involves no inventivensss as provided for in Article 22, paragraph
3 of the Chinese Patent Law.

14, It is commnon sense in the art to only decode key-frames or ignore relevant amount of delta
frames and key-frames 380 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
mventiveness as provided for in Article 22, paragraph 3 of the Chinese Patent Law.

15, The cited document US5717816A (published on February 10, 1998, hereinatier referved to
as D4) discloses the following contents (see lines 52 to 65 on column 4 and lines 35-65 on
cohurnn § of the description in D4): performing 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. Therefore, given that claim 11
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to which claim 16 refers lacks inventiveness, claim 16 also lovolves no inventiveness as
provided for in Article 22, paragraph 3 of the Chinese Patent Law,

16. Claim 17 claims a system for playback of a media file. D1 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 ou 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
corresponding to the television video information; the PES stream is decoded to exiract from
the packets, the video stream pavioad; for each TP speed, low-resohution, intra-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 1 frame i3 of lower spatial resolution than the original stream; the low
resolution TP T frarne utilizes a subset of the macroblocks from the original frame with the
remaining non-selected macroblocks being discarded; the television transport stream is
buffered by buffer 15, which generates signal 10, a transport stream for normal play speed
processing, normal play transport stream 10 is coupled to nuidtiplexor; the TP I frame packets,
5% 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 normal play transport stream; a carrier, modulated
responsive to a video signal, is received by receiver; the modulated carrier may be source
from a cable; receiver demodulates and processes the received carrer to produce transport
stream. The technical solution claimed by claim 17 differs from the contents disclosed in D1
in that: the trick-play track having at least one frame in common with the original media file,
and being smaller in file size than the original media file; the trick-play track is to perform the
visual-search of video track; the key frame corresponds to a frame in the encoded content that
is not a key frame; a client processor in network comnection with the media server and
configured to send requests for the original media file to the media server, Based on the 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 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 playvback 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 normal 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 using the I-frame, the key frames such as 117
and 137 are produced by using the frames such as 5 and 19, to obtain the fast playback coded
video data. Tt is comymon sense iu the art that, according to actual design requirement, the
trick-play track has the frame in conumon 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 server.  Therefore, it would be obvious
for those skilled in the art to reach the technical solution of claim 17 by combining D1 with D2
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and on basis of common sense. Therefore, the technical solution claimed by claim 17 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,

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 instructions.  Therefore, given that claim 17 to
which claim 18 refers lacks inventiveness, claim 18 also involves no inventiveness as provided
for in Article 22, paragraph 3 of the Chinése Patent Law.

18. The additional technical feature of claim 19 has been disclosed in D3 (see Hne 10 on page
5 to line 35 on page 6 of the description in D3} in a trick-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 claim 18 to which claim 19 refers lacks inventiveness, claim
19 also mvolves no inventiveness as provided for in Asticle 22, paragraph 3 of the Chinese
Patent Law.

19. Claimn 20 claims a media player. D1 discloses an encoding method for digital image
signal, and in particular makes public the following technical features (see line 5 on page 4 o
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 corresponding to the
television video information; the PES stream is decoded to extract from the packets, the video
stream pavioad; for each TP speed, low-resolution, intra-coded fraraes are constructed from a
received transport streamy; since an intra coded | frame is to be constructed only intra-slices are
exiracted; intra-slices contain only intra-coded macroblocks; the reconstructed TP 1 frame is of
lower spatial resolution than the original stream; the low resolution TP T frame wtilizes a subset
of the macroblocks from the original frame with the remaining nouv-selected macroblocks
being discarded; the television fransport stream is buffered by buffer 15, which generates
signal 10, a transport stream for normal play speed processing; normal play transport stream
10 1s coupled to multiplexor; the TP I framne 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 normal play transport streammy;  an user installation can realize the output of digital signal
and control the video-on-demand service; a carrier, modulated responsive to a video sigoal, is
received by receiver; the modulated carrier may be sourced fom a cable; a receiver
demodulates and processes the received carrier to produce transport stream.  The technical
sohstion claimed by claim 20 differs from the contents disclosed in D1 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 engine. Based on the above distinguishing
technical feature, the technical probiem 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 particular makes public
the following technical features (sec line 5 on column 1 to line 18 on column 2 and line 10 to

&
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line 56 on colamn & of the description and Figs.2-10 of D2): playback video data includes a
norroal playback mode and a fast playback (visumal 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 normal 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 using the IMrame, the key frames such as IT°
and 13" are produced by using the frames such as {5 and 9°, to obtain the fast playback coded
video data. It is common sense in the art that, according to actual design requirement,
playing the selected content in response to a user Instruction as well as the installation to
realize corresponding function.  Therefore, it would be obvious for those skilled in the art to
reach the technical solution of claim 20 by combining D1 with D2 and on basis of commen
sense. Therefore, the techuical solution claimed by claim 20 neither possesses prominent
substantive features nor represents any notable progress, and thus lacks inventiveness as
preseribed in Asticle 22, paragraph 3 of the Chinese Patent Law,

20. It is a customary technical means in playing back a media file to play the selected content
in response to a user instruction. Therefore, given that claim 21 to which claim 22 refers lacks
inventiveness, claim 22 also involves no Inventiveness as provided for in Article 22, paragraph
3 of the Chinese Patent Law.

21. D1 discloses the following content (see line 1 to line 5 on page 8 of the description in D1):
the TP 1 frame packets are coupled to multiplexor which inserts the I-frame packets for TP
speed into the normal play transport stream.  And it is a coramon sense in the art to locate the
play frame by using timestamps, 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 D1 (see line 32 on page
4 to line 30 on page 6 of the description in D1): the reconstructed TP I-frame is of lower
spatial resolution than the original stream. Therefore, given that claim 22 to which claim 23
refers lacks inventiveness, the claim 23 also involves no inventiveness as provided for in
Article 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, even if the applicant recombines the claims or
further defines the claims according to the contents mentioned in the description, the
application does not have any prospecis of being patented. I the applicant fails to present
sufficient reasons to show that the application has novelty and an inventive atep within the
time Hmit prescribed in the office action, the application will be rejected.

S
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13/223,210 DBRAMESS ET AL

Office Action Summ&fy Examiner Art Unit AIA (First inventor to File)
MOHAMMAD J. RAHMAN 2487 ;’;f“s

-~ The MAILING DATE of this communication appears on the cover sheel wilh the correspondence address -
Pariod for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY 13 BET TO EXPIRE 2 MONTHE FROM THE MAILING DATE OF
THI::; ‘JOP\ ENECAT C}N

" than three mm: after the m
2arned patent ferm 2 strngnit, 7 CFR 1704

Siatus

Fesponsive to communication{s) filed on §2/13/2015.
[ A declaration{sy/affidavit{s) under 37 OFR 1.130{h) was/wera filed on .
2a)ix] This action is FINAL. 2oy 1 This action is non-final.
ST An election was mads by the applicant in respanse to a restriction requirament set forth during the interview on
—he restriction reguirement and election have Degn incorporatad into thig aclion.
41 Since this application s in condition for aliowance axcapt for formal matiers, prosecution &s to the meris is
closad in acoordancs with the practios under Ex parfe Quayle, 1835 C D 11, 455 Q.G 213,

ﬁsspasat:en of Claims”
23 Claim{s) 21-4¢ isfare pending in the application.

Eay Of the above claim(s) is/are withdrawn from consigeration.
811 Claim(s) fs/ara allowad.
G Claim(s) 21-40 is/are rejected.
$1 Claimis) isfare ohiscted to.

i1 Claimis) ara subject to restriction and/or slection reguirermant,
* I any claims have bean determined allowable, vou may be -:hgeble ic bene

i from the Palent Prosscution Highwsay program ata
partivipating intellectual property offics for the corresponding application. For moere information, please sae
hitpyhwww uspio.anvipatenis/init_svents/pehfindaxsp or send an inquiry o PPHissdback@uspio.goy.

Application Papers
1001 The spacifination is obiected 1o by the Examiner.
1431 The drawing(s) filed on isfare: ad] accepted or B objecied to by tha Examiner,
Apnplicant may not request that any objection o the drawing{s) be held in abeyance. Sge 37 CFR 1.85(a}

Replacement drawing sheel{s) including the curracticn is raquired i the drawingis) is chiected to. See 37 CFR 1121,

Priveliy under 35 LE.Q. § 118

1231 Acknowledgment is made of a claim for forsign priority under 35 U.S.C. § 118{&a)-{&) or ().

Cartified coples:

al tal il Some™ ol 1 None of the:
101 Cerifiad copies of the prios s have bean receivad.
13 Ceriified copies of the pricily documenis have been received in Appgiicaiion No.
i1 Copies of the cerified copies of the priority documenis have been recelved in this Mational Stage
application from the International Bureau (PCT Rule 17.2(8))

** Sege the attached detalled Office action for a list of the certifiad copiss not received.
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Appiicalion/Control Number: 13/223,210 Page &
Art Unit: 2487
he prasent appiication is being examined under the pra-AlA first fo invent provisions.

DETAILED ACTION
Response o Amendment

2. Applicant’s argument, filed on §2/13/2015 has been entered and carefully considered. Claims 1-
2% are canceled and ciaims 21-40 are gdded. Claims 21-40 are pending.

Response o drgumenis

-
3.

Applicant’s arguments with respect to claims 21 and 34 have bean considerad but are moat in

view of the new ground(s) of rejection.

informeation Disclosure Statement

4, This information disclosure staigment (108 submilted on 021372015 and 02/28/2015. The
submission i3 in compliance with the provigions of 37 OFR 1.87 and 37 CFR 1.88. Accordingly, the
information disclosure statement {2 being considerad by the sxaminer.

Cialm Rejections - 35 USC § 703

5 The foliowing is a guotation of pre-AlA 35 U1L.8.C. 108{a) which forms ths basis for all obvicusnass

.

ns sat forth in this Office action
{a} A palent may not be obiainad though the invaention is not identicaily disclosed or described
as sat forth in section 102 of this tits, if the ¢ifferences batween the subject matier sought o
be patented and the prior art are such that the subjec! matier as 3 whole wauid have baen
obwvious at the time the invantion was made to 3 parson having ordinary siill in tha art to which
said subject matter periains. Patentabiiity shall not be neg @ manner in which the

ved by th
invention was mads.

rejectios
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6. Claims 21-27 and 34-38 ars rajectad under 35 U.S.C. 103{a) as being unpatentabis over
Eereniperg ef al. (US 20030231863 A1), hersinalter Berenbarg, in vigw of Soroushian el all (LS
20080132598 A, nereinafter Soroushian, further in view of De Lange ef al {US20080008455 Ay,

hereinaftar De Lange. Sorcushian is ciisd by gpplicant in DS filed on: Sepilember 12, 8013

Regarding clalm 21, Eerenberg discloses & method of performing visual search of encoded
wecia using a trick play siream using & playback devige, whars the media s encoded as a plurality of
alternative streams used during normal playback and a rick play siream ussd during visual searsh
{Abstract, {00041, the method comprising: raceiving at leasi one user instruciion direcling the playback
davice (o perform a visual search of the media ({0004, wharain the received at isast ong ussr insiruction
indicaias a desired rate for the visual ssarch {{0008], anable a trick play reproduction).

Eergnberg discicses all the slemeants of claim 1 but Eeranberg doas not appear o explicitly
discioss wharein: the allernative streams and the frick play stream are stored in separate Exdensible
Binary Markup Language (EBML) container files, each of the EBML container files comprises a plurality of
Ciustar slements, where each Cluster element coniaing a portion of encoded video, the poriion of
ancoded video in sach of the Clustar slements for the alternalive streams and tha trick play straam
commences with an intra-frame, and the intra frame in each of the Cluster elemeants for tha trick play
sirsam has a fime code corresponding to al least onae Clusier element of the alternative siraams, whersin
the fime codes indicate start times of the encodsad vidao within the Ciuster slements; wharain the
timacodes are manipuiated in order 1o achisvs a rate of playback based on ths desired rats for the visugl
search.

However, Sorcushian from the same or similar endeavor tsaches wharein: the alternative
sireams and the trick piay stream are storad in separats Extensibie Binary Markup Languags (EBML}
cortainer files {80281, Hine 1-8, distributed in clusiers in the file; [§042], line 123}, each of the EBML

cortainer files comprises a plurality of Cluster slements, whare sach Cluster elemant containg a portion of
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anceded viden, the pertion of encoded video in each of the Cluster elemsanis for the altamative streams
and the trick play stream commencas with an infra-frams, and the infra frame in gach of the Cluster
sisments for the trick play stream has a time cods corresponding 1o &t least one Clustsr slsment of the
alternative streams, wherein the time codss indicats start times of the encoded video within the Gluster
slamens ({0041}, line 813, Index used 1o locate various portions of the media and also used for
trick play functions; Fig 3, slemant 31e, flags can have Timeoode, [B032], video frames can be
indapendently decoded using raduced index, reduced index has iocation of acosss and time
stamp and B can be used 1o point o any other type of key-Trame for other streams stored in the
muitimedia fils); wherein the timecodes gre manipuiated in order 10 achisve 4 rate of playhack based on
the desired rate for the visual search ({033, Himestamps for desirad speed).

would have heen obwicus 10 ons of ordinary skiil in the art at the ime of the invention 1 modify
Eerenbarg 1o incorporate the teachings of Sorcushian v decods enhanced content without significantly
incrsasing the file sizs of the multimedia file {Sorpushian, Absbract, line 4.8},

Earenberg in view of Soroushian disciosses all the alements of ciaim 1 but they do not appear 1o
explicily disclose reguesting and buffering portions of vides from at least o fa plurality of allernaiive
streams for normal piayiback using a playback devics | dacoding the butfered portions of videg using a

cudar on the playvback devicg; manipuiating, using the playback devicg, ihg timecodes assigned 1o ihe
buffersd frames of the trick play siream prior 1o providing the butfered frames of the irick play stream o a
decodar on the playback devics, whersin the timecodes ars manipuiated in order to achieve a rate of
playback basad on the desired rate for tha visual search; providing, using the playback device, the
bufferad frames of the trick piay stream to the decodsr on the playback device; and daceding the buffered
framas of the trick plagy stream using the decoder on the playback device; requasting and buffering
pertions of vidao from the trick play stream using the playback devics.

Howsever, De Lange from the same or similar endsavor teachas requesting ang buffering portions
of vidao from at lsast one of a plurality of alternativs streams for normel playback using a playback device
{Fig, 2, clement 201 and 305}, deceding ths bulfered portions of video using a decodsr on the playback

device ({0011}, decoder 112 and buffer 113}, manipulating, using the playback devics, the timecodes
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assignad to the bufferad frameas of the trick play straam prior to providing the buffered frames of the trick
play strearm to a decoder on the playback devics ({G003], timestamp associated 1o faciliiate jumping},
providing, using the playback device, the buffared frames of the trick play stream 1o the decoder on the
playback davice; and decoding the buffered frames of the trick play stream using the decodsy on the
playback davice {Fig. 2, slement 208}, raquesting and buffering portions of video from the trick play
siream using the playvback davice {[(021], bulter is retrievad using metadata).

waould have been obwvicus 10 ones of ordinary skiif in the grt at the fime of the invention © modify
Eerenbarg in view of Soroushian {o incorporate the teachings of De Lange to improve irickplay operations

during playback of the multimadia content {De Langs, {00811,

Regarding clalm 22, Earenberg in view of Soroushian further in visw of De Lange discloses
comprising measwring the current streaming conditions by measuring the time faken 10 recaive reguesied
partions of a streant from the Hime al which the poriions ware requesied using the playback tavice

{Eerenberg, [0188], synchronize time base).

Regarding claim 23, Berenberg in view of Sorgushian further in view of Deg Lange wherein
requasting and buflering poriions of video {rom al least one of the allgmative sirsams using a playback
gevice furthar comprizes requesiing and buffering portions of video from al least ong of the aliemaiive
streams bassd upon the bitrates of the alternative streams and the measured streaming conditions using

the playback device (Soroushian, [6030], Hns 4-11, cluster with timastamp).

Regarding claim 24, Eerenberg in view of Soroushian further in view of De Lange whereln: the
at least one user instruction additionally specifizs a direction of the visual search; and reguesting and
buffering portions of video from the trick play stream uaing ihe playback device further comprises
requasting frames from ths trick play straam basad upon the desired rate and diraction of the visuai
search specified by ths at least one user instruction {Eerenberg, Fig. 13; Sorpushian, [0044],

diraction}.
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Regarding clalin 28, Eerenberg in view of Sorcushian further in visw of De Lange wherein
raquesting portions of video from one of a plurality of alternative streams for normal playback further
scomprises raquesting portions of files from remote servers via Hypsrtext Transfer Protocol (HTTP) bvle

range requests using the plavback devics (Soroushian, [08413.

Ragarding clalm 28, Earenberg in view of Soroushian further in view of De Lange whersin
raquesting and huflering portions of video from the trick piay stream using the playback devics further
comprises raquesiing and buftering anly individual frames from the trick piay stregm based upon the

dasired raie for the visual search (Sorcushian, [8044], speed and direction}.

Regarding olalm 27, Earenberg in view of Sorcushian further in view of De Lange whersin
requasting and buflering only individual frames from the trick play sirgam bassd upon the desired rate Tor
tha visual search further comprizes omitling downloading of gertain frames from the trick play slream

according in a multiple of the desirad rale fow the visual sgarch {Eerenbery, [B008], higher speed).

Hegarding olalm 34, Eerenberg discloses a playback device configurad 1o parform visual search
of encoded media uslng a rick play stream, where the media s encoded as a plurality of allernative
streams usad during normal playback and a trick play stream usad during viaual search {Abstragt,
fO0041}, the playback device comprising: 8 procassor configured to communicate with memory (J82211),
tha processor configurad by a playback client application stored in memory {{3178]}, whersin the
playback client appiication direcis the procassor 0! recalve at least one user inatruction divecting the
playback device to parform a visual ssarch of the media, wherein thae received at least one user
ingtruction indicatas a desired rate for tha visual search ({0008], enabie a trick play reproduction}.

Earenberg disciosss all the slements of ¢laim 34 but Serenbarg does not appsar 1o explicitly
disciose wherein: the alisrnativa strsams and the trick play stream ars storad in separats Extensiple

Binary Markup Language (EBML) container filss, each of the EBML container files comprises a plurality of
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Clustar slements, where each Clusier element coniaing a portion of encoded videe, the portion ©
ancoded viden in each of the Clustsr slaments for the aiternative straams and the irick play strsam
comimences with an intra-frame, and ths intrg frame in each of the Cluster elements for ths trick play
siream has a fime code corresponding 1o at least ons Clustar element of the aliemative sirsams, whersain
the fime codes indicate start times of the encodad video within the Cluster slements; manipulats the
timscodes assigned o the buffered framas of the trick play stream prior 1o providing the bufferasd frames
of the trick play siream 10 & decoder on the playback device, whergin the timecodes gre manipuiated in
order 10 achisve a rate of playback based on the dasgired raie for the visual search; provide the buffers
frames of the trick piay stream o the decodsr on the playback device; and decode the buffered frames of
the trick play stream using the decoder on the playback devige,
However, Sorgushian from the same or sirmilar endeavor teaches wharein: the altemative

sireams and the trick play stream are storad in separate Extensible Binary Markup Language (EBML)
cortainer files ({00281, Hne 1.8, distributed i clusters in the file; [0042], line 12}, each of the EBML
cortainer files comprises a plurality of Cluster slemenis, wherg each Cluster glement containg & poriion of
encoded video, the purtion of encoded video in gach of the Clusiar elements for the altermative streams
and ihe ok piay stream commaences with an intra-frame, and the intra frame in gach of the Cluster
elemeanis for the ok piay stream has a ime code gorrssponding 1o at least one Ciuster elemani of the
allernative sirsams, wherain the ime codes indicate star times of the encotied video within the Glugler
elemanis ({0041}, Hns 813, index used to locate various portions of the media and alsoe used for
trick play funclions; Fig &, clement 3te, fiags can have Timecods, {0032}, video framas can bs
independently decoded using reduced Index, reducsd index has location of access and time
stamp and ¥ can be used {0 point o any other type of key-frame for other streams stored in the
multimedia fils); whersin the timscodes are manipuiatad in order 1o achievs a rate of plavoack based on
the desired rate for the visual search {{R033], timesiamps for desired speed}.

It would have been obvious 10 ong of ordinary skill in the art et the tims ¢f the invention to modify

Esrenberg to incorporate s teachings of Sorcushian o decode snhancad content without significantly

incraasing the file size of the muliimadia fils {Soroushian, Absiract, Hine 4.8},
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Eeranberg in view of Soroushian discinses all the slements of ciaim 84 bul they do not appear 1o
axplicitly discioss requast and bulffer porfions of video from &t least one of a plurality of alternative
streams for normal playback; decode the bufferad portions of videe using & dacoder on the playback
davice; request and buffer portions of video from the trick piay stream; decoding the buffered portions of
video using a deceder on the playback device; manipulating, using the playback device, the timscodes
assigned to the buffered frameas of ths trick play straam pricr o providing the bufferad frames of the trick
play stream to g decoder on the plavback devics; providing, using the playback device, the bufiersd
frames of the trick piay stream o the decodsar on the playback device; and dacoding the buifered frames
of the trick play siream using the decader on the plavback device; requesting and buffering portions of
video from: the trick play stream using the playback devine.

However, De Langs from the same or similar endeavor teaches requesting and buiering portions
of video from gt least one of a plurality of alternative streams for normal playback using g piayback device
{Fig, 2, slement 201 and 208}, decoding the buffered portions of vides using a decoder on the playback
gevice {JOM1T], decoder 112 and bulfer T13); manipulating, using the playback devies, the timecodes
assigned 1o the buffered frames of the Irick play stream prigr o providing the buffered framss of the trick
play stream 10 & dscoder on the plavback device ((0003], timestamp associated o faciliiate jumping),
providing, using the plavback davice, the buffered frameas of the trick play strsam o the dagoder on the
playback device; and decading the buifered framss of ths ek play stream using the decoder on the
playback device {Fig. 2, element 208}, requesiing and buffering portions of vidao from the trick play
stream using the playback device (J00211, butfer is rerieved using matadata).

it would have been obvicus 10 one of erdinary skill in the art at the ime of the invention to modify
Earenbery n view of Sgroushian 1o incorporate the teachings of De Lange o improve wrickplay operations

during playback of the multimedia content {De Lange, {00811}

Regarding claim 35, Eerenberg in visw of Soroushian further in view of Dis Langs discloses

wherein the playback client application further dirests the procssasor 1o measurs the curent straaming
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conditions by measuring ths time faken o recaive requesiad portions of a stream from the time at which

the portions wers requssted {Rerenberg, [3188], synchronize dme base).

Regarding clalin 38, Earenberg in view of Sorcushian further in visw of De Lange disclosas
wherein the playback client application further directs ths processor 1o requast and puffer portions of
videc from atl least ons of the alternative streams based upon the titrates of the altamative streams and

the measurad streaming conditions {Soroushian, (D030, Hine 4-11, cluster with timestamp).

Regarding clalm 37, Earenberg in view of Soroushian further in visw of De Lange discloses
wharain the al least one user instruction additionally spacifies a direction of the visual search; and
wharein the playback client application further direcis the processor 1o request frames from the irick play
strearn basad upon the desired rate and direction of the visual search spacifiad by the al isast ons user

instruction (Esrgnberyg, Fig. 13; SBorcushian, {8044}, diregtion).

Hegarding olalm 38, Eergnberg in view of Sorcushian further in view of De Langs discloses
wharain the playback clisni application further direcis the processor 10 request portions of files from

rermots servers via Hyperiexi Transfer Protocot (HTTP) byle range requssts {Soroushian, {00411
7. Claims 28-33 and 38-40 are rejectsd under 35 U.8.C. 10%{a) as being unpatentabis ovar
Eorenberg in view of Soroushian further in view of De Lange further in in view of Privadarshi et gl {US

20080162181 A1), haveinafier Priyadarshi,

Regarding claim 28, Eerenbearg in view of Soroushian further in view of De Langs discloses all
the elements of claim 28 but they not appsar 1o explicily disclose wherein the portions of encoded viden

irt sach of ths Cluster elements of ths alternative streams have the sams duration.
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However, Privadarshi from the same or simitar endeavor teachss wherein ths portions of
anceded video in aach of the Giustsr slements of tha aliernative sireams havs the same durgtion ({0811,
same properties, duration; Fig. 14).

twould have bean obvious to ong of ordinary skill in the art at the time of the invention 1o modify
Eerenberg in visw of Soroushian further in view of De Lange to incorperate the tsachings of Privadarshi

1o provids enhanced digital media playback {Privadarshi, Abstract, line 1-8}).

Regarding olalm 28, Earenberg in view of Soroushian further in view of De Lange further in view
of Privadarshi discloses wharein sach engodad frame of the portion of encoded video coniained within

the Clusier elament iz confgined within & separatg elament {Soroushian, (00341,

Regarding olalm 38, Earenberg in view of Soroushian further in view of De Lange further in view
of Privadarshi disclozes whereln the first glement sontaining & frams in the Clusier slement coniaing the

infra frame {Privadarehi, [0058]H.

Regarding claim 31, Berenberg in vigw of Sorgushian iurther in view of De Langs further in view
of Privadarshi discloses wherein the EBML container file containing the irick play stream ingludes at ieast
one modiffed Cues slement coniaining an indax that references Clusters elements containing portions of
encadad videe within ths EBML container Tie and the slameants containing framss within the referenced

Clusters slements {Soroushian, [0042]).

Regarding claim 32, Eerenberg in view of Soroushian further in view of De Langs further in view
of Privadarah: disclosas further comprising: refrieving the modified Cues elemant using the playback
gevice; and identifying framas (o retrieve from the EBML container file based upon a visual search rate
using the Cuss elemsnt, wharein reguesting and buffering portions of vidso from the trick play stream

using the playback davice further comprises reguesting and buffaring slsments that contain frames from
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the EBML confainer file containing the trick play siream using ths playback device {Soroushian, [0040],

fooa2h.

Regarding clalin 33, Esrenberg in view of Sorcushian further in visw of De Lange further in view
of Privadarshi discloses further comprising retrieving a top leval index fils using the playback davice that
identifies the alternativs straams used during normal playback of the encodead video and identifies the

trick play strearm used during visual ssarch of the encoded video {Soroushian, [00401-[00421).

Regarding colalm 38, Esrenberg in view of Soroushian further in view of De Lange further in view
of Privadarshi discloses wharein the EBML container file containing the irick play stream includes al isast
ona medified Cues slement containing an index that referances Clusters slaements containing portions of
encoded video within the EBML containgr file and the slements coniaining framss within the referenced

Ciusters glements {Soroushian, (00420

Regarding claim 48, BEerenberg in vigw of Sorgushian iurther in view of De Langs further in view
of Privadarsh: discloses wherein the playback clignl application further direcis the procassor 01 refrieve
the modified Cues slement; entify frames (0 retrnievs from the EBML container filg pasad upon a visual
search rate using the Cues slement; and request and buffer elemanis that contain framas from the EEML

contamner file containing ihe trick piay stream (Soroushian, [0040], [0842]).
Conglusion

g THIS ACTION IS MADE FINAL. Apphcant is remindad of the extension of tims policy as set forth
in 37 OFR 1.136(a).

A shortened statutory period for reply to this final action is st 10 expire THREE MONTHS from

ths mailing date of this action. I the event a first raply is filsd within TWO MONTHS of the mailing date
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of this final action and the advisory action is not malled until after the end of the THREE-MONTH
shortened statutory pariod, then the shortenad statutory pericd will expire on the date the advisory action

-«

is mailed, and any extension fee pursuant CFR 1.138(a) will be calcuiated from the mailing dals of
the advisory action. Inno event, howsver, will the statuiory period for raply sxpire later than SIX
MONTHS from the mailing date of this final action.

Any inguiry concaming this communication o swvlisr communications from the examiner should
ba diractad 10 MOHAMMAD J. BABEMAN whose telephons number is (B711270-7180. The examinegr can
novmaily ba reached on Monday-Thursday 8:30am-7:.00pm.

if attempls to reach the examiner by telephons are ursuccessiul, the examiner’s supervisor,
Dave Czekaj can he raached on 571 272-7327. The fax phone numbsay for the organization where this
appiication or proceeding 18 assignad is 871-273-8300.

Information regarding the status of ar application may be obiainad from the Patent Application
information Reirigval (PAIR) systern, Stalus information for published appiications may be oblained from
eithar Privale PAIR or Public PAIR. Status information Tor unpublished applications is available through
Frivats PAIR only. For morg information about the PAIR system, seg hiipy/pair-direct uspin . gov. Should
you have gusstons on access 1o ths Private PAIR gystem, contact the Eiectronio Businass Center (EBC
at 866-217-8157 {oil-frea). I vou would ke assistancs from a USPTO Customear Service Represeniative
or access 10 the aulpmated information system, call 800-786-8183 (IN LUSA OR CANADA) or 571-272-

1500,

MOHAMMAD & HAHMAN/
Examinar, Art Unit 2487

/Dave Czaka)/
Suparvisory Fatent Examiner, Art Uinit 2487
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Ragarding claim 3 Amind as modified by Thorwirth disolosss whensin: sach of the
altermative sitsams of proleciad content ia cantaiiad within & separals cuntainer fils;
andd the top lavel indey fils identifies 8 contalner fle containing sach of the altermative
streams (Para 0004 of Thorwinth discloses seclions of files In g confainer fle ang
pats J008 and Q8 of Thorwinth discloges oifterent medie containers for adaplive

stremningl
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“a plurality of alternative”} ablaining the common eryplagraphio information using the
payback deving rrquesting portiong of contentfrom gl least the plurality of altermalivy
sivzams of profectsd contert using the payback device; ancassing the protectad cordent
using the paybaok device and the commaon aryptographic information; and praying sk
he contert using the pavbagk devicn, (Fig. 2 snorvptor 340 disciosss swine ey s
wzed for difforant streams Lo “commaon eryplographic information” pave 0084

discloses .8 singhe koy per stream, then olf allormate sfreams must use the

same ksy'y
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afternative streams of protected nontent are alternative streams of protestad video

{Fary QOS2 of Thorwieth discloses sffernative sirsams of profecied confend); and
dentifying & least & portion of the sommon cryplographic information usaed o aocess
the enorypiad portions of the rames of video {pars 0084 of Ardnl disclosss o stream
soures 210 offers unencoded 13ccsss units {Le. frames? (o the sncoder, pars 8031
taee Hg 3 ancoryplor 340 where the srsams are enerypled, para B032, see fig. 25
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discloses Enoryption i g sorf of & canlent profecting method of preventing Hagatl
Sopy redistribulion, sdiling and the like of conlents provided By & cortamt
provides (CP} in & manner of lransforming dals using 8 specific sigovithm)

vyt the encryplad poetion of the proleciad frame of wideo using s identified portion
of the common cryplugraphic information: and decode the frame of vidlen. (Para (058 of
Thaowinth discloses docryption of stecamed Fle wiilizes the conlent keys based

on e ssoficnsl

Though Arint g mociified by Thoowith feaches 2 alream is anotyptad with an
fndexad stream {parg D080 of Avdnd, Tor sxample) Mowaver, Amint 38 maoditied by

Thorwith o

qelicitly displosas each of the alternative streams of protgoted

s ineluder DRM nformation indicating portions of rames of viden that arg

ancypisd and oblain DREM formation nddicating a portion of the protected frams o

viden that iz encrypted: identify at least g portion of the common aryptogrspiie
information that s used to aconss the snorypted portion of the prolected frame using the

OF ndormatione

Schnall diacioses sach of the allernalive streams of pratected video includss
DRM information indicating portiong of frames of video that are enerypted fpars 0034
OF giscloses madis device 202 slso nchudes DEM platform 31 1o receive the ORM
Hoeose) and oblain DRM information indioating 3 portion of the protacksd frame of video
that in enoryisted {pars (002 discloses digiial righis management (ORM] system,

various devices hef obiain or downiogd Jighiad media cantent can perform
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aofiony on the profecied madia conlent ax parmilied by o ORM Heense ang
furthormore para L iderdify gt losst & portion of the common sryplographiv information
that Is used {0 acoess the aronypied porion of the protasted frame uaing the DRM
information {pars JUB-0037 discloses conlent server 132 and 9 DRM system 1718

distribute profecied madia confen! 128 fo various wirsless medis devives 8L

i woudd have besn obvipus fo one of gedineey skl in the art ot the time of the
inverdion iy use the tsachings of Sohmat o ngemorats the DREM systom with the
teachings of Amint ag nradified by Thorwirth tor the purposs of providing DRM
associsted features such as loenses that comsspond o the media sogments of the

provacted media (Schnell parg 0R04).

Regarding slafm & Amint as modifiad by Thorwirth furthey i view of Sehrell
dircigres wherein: the containgy ey cunmaining eagh of the sltemative stragms of
profected content (Fare 0004 of Thorwiih gizcloses sections of Neg v v contalngr
File pare OROR and 0610 of Thorwirth disclosss differsnt media vartainers for
sdapiive sireanyogl comppiss at loast g header nduding e commaranplographic
information and information that describes the encoding of the sirearnt of protecisd
content; and the top leval index file antifies the lncation of the at least ong header
within sach cortainer fle. (g, 2 and parp 0037 of Schniell  discloses fils header
obfsct Z1R JRRM header sfomani} has the ORM locenses for the prdecied madia
sordent, parg Q086, wiitlen in a Tle segment 180, which Has feack olfecis 822

Jesovished with {he racks or videw fracks)
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pptication/Control Numbers T4584,003

The gxarrdner suppiiss the same catiorale ke the combination of Amind as
modfifiad by Thorsdrth further i visw of Schmelt ag in olaim & which i sat forth abovs

Regarding claim 5 Aminl as modified by Thonedrt furthar in visw of Schinst
cisnlosas wheradn the common wryplographic information fs a set of eneryption keys.
{Fars QUS of Amin discloses enorypior 230 where the streams ars snorypled angd
Sare (OB Also see. Ny & same Rav is wsad for gifforesd streams La (Moommon
srypiographie information™).

The examingr supplies the sames rationale for the cominglion of Amint ag

e

macified by Thonwirth furthsy i view of Schosl as trralalm 2 whish is ot forth sbove.

Regarding claim € Amint as maditied by Thoned i i vigw of Sehined

Z_i{
5
24
ey
o
;—L
ﬁ’f %

discloses wharelht: the comman set of encryption keys iz anorypisd and the client

apptication configures the processor 1o soourady receive orypingraphis infermation usad

fo Lneneryst the samman sof of encryption keys. (Para (088 of Thomwinh discioses
the conterd kevs used fo enceped the cordent are ancrppled using 8 oy vl o
& specific user or olient device Howewer, Thorwielh lacks the teaching of comman
sryplographic information, Howsver, Amind foaches o confen! distribution with
gommon eryplographio informalion Tor the allemale sheams of content (para
{334, 0044 of Amini discloses multhanvoder 230 geonprales mullipds spooded
Fecess unity and gives siternale or mulliple sireams, para B3, soe g, & sams
foy is weed for gifforent strsams, {profecting the comtsnill

The examing supplies the sams ratinnals for the combiraion of Amint ag

macdified by Thornsdrth furthsy o view of Sehnall as it claim 2 whigh is 5

m
r-‘/
{’}
;"
m-
1
&
2
597
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Ragarding claim 7 &mind as modified by Thorwirth further Iy visw of Schinsit

dizcloaes wh Tras the processor o obiain ths comman

cryptographin information by requesting 8t legst one hesder of g container file igdentifisd

it the top lovel index e, (Pare 0004 of Thonwirth discloses seofions of flss in a
container We and pars Q008 of Thorwinth, different media contalness for adaptive

siremningl

The axsminet supphies the seme et

( Z3
3
[l
.,Zd”
..J
)
g,
g
33
Q‘B

by Thonwieth further i vinw of Schnell g iy cladm 2 which i st forth abowes

Ragarding claim 8 Aminl s modifiad by Thomwirth Turthey iy view of Schredl

dizcivaes whereln: gach containgr file containing one ol the altsrnative strearmg of

protected confant funthar comprizes an indey; and the olient gpplication configurss the
PIOOESS0T I requiest 8 portion of content fom ane of the container fles by configuning
the ronsasor o raquest at loast g portion of an inday from thy container g idantily
tha portion of the container file containing & spsilie porlion of contant Wrirg the indas]
and request the identifisd porfion of the containgy Bla. (Pars O053 Thorwinth server

sroviles socess fo the oifent based on the soleclion o chunks requesisdl

THE sxaninge &iiﬁiﬁ:i“"\ e sgime rationals e the Seaniie adon of Amin as

monifiad by Thorsdrth further in view of Bchnelt ag in olafmr & which g sat forth abovs.

Regarding olgim 18 &oint as modified by Thonwinth furthey In view of Schngll

claniosss whersin the alternative shaams of pridectad contant arg allmative straams

of privtected video; exch of the allomative streams of protested viden {Pars BORS of

Thonwith discloses affornative straains of peodected confenty; innliddes DRM
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Agplication/Condrol Mumber: 14884,003 Page g
.fxf\; Unil 2434

information indicating podions of Fames of video that are snorypled and identifving at

fsast a purtion of the common cryptugraphic information ussd 1o ascass the anarypled
portiong of the framss of video; and the method further comprisas: oitaining & protectsd

frarme of viden froem one of e altermnmalive streams of profected video using the playback
chavion Nige S oo & of Thonwinth discloses Encryption fs o sorf of 8 confery
feotecting mathod of proveniing Hegs! copy radisinibuiion, ediling and Hhe e of
sordents provided by a content provider {OF} v @ manner of leansforming dals
using 8 specifc algorithen) obiaining BHRM informalion indicaling a portion of the

profesiad frams of video that is encrypiad using the playbagk device; wlerilly at least s

)

portion of the common eryplographic iformation that s used 1o access the enarypteg
portion of the protectad frame uging the playback devics gndd the DRM information;
denrypling the snorypled portion of the protected frame of video using the playback
dawvios and the wentfied porfion of the common eryplographie infermeation; and
glesotiing the frams of video using the playbatk devics, Paeg Q0IE-003T of Bohnel
discioses conlent server 182 and & ORM sysfonn 118 Jiglnibude prolecied msdia
confont 120 fo varfous wirsless media devicss T88L

Th exsrirer supplisg the same rationale fos the sombination of Amivd as
mofifiad by Thorsdrth further i vigw of Bchmelt ag in il & which g sal forth abovs.

Regarding olaiim 30 Amint ag modified by Thonwinh further in view of Schnglt
w R AR . :

dlaniosas wherain: aach of the alisrmative strsams of protegiag cortent is soniained
WIS S soparsid coniainer e A e D lsvel ndes Tk idaniifies o oontaingr fils

suntaining sash of the gliemative atragams. (P DM of Thorpirth discloses
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Application/Cordrol Mumber; 14884,003 Pags 20
Art m* 2434

sections of fleg fn g conlainer Fle and porn 0008 sod 0010 of Thorwirth discloses
differant madia condainens for soaplive streamiagl

The axamingr suppliss the sames rationale for the compingtion of &m W A

madifien by Thonwirth Rethar in view of Schinadt as in olaim 2 whinlt is sof forth above:

11 Claims 3417 are rejected under pre-A14 35 LLE.O. 1081 as being tnpateniable
sver &mint et gl (LIS 20040202320 A1) heraaller refars ag 1o Armual in view of Thorwirth
(WG 20117103384 A1) and Rurthar iy view of Schinatl (US 200070328228 A1) a8 applisd

above v olaty 4 and further I view of Soroushian et al, (US BOOSARETET AT hareln

ity refer anto Sovoushian.

Regarding claim ¥ Aminl as modified by Thorwinh furthey i view of Sehiedl

discloges gl olafmed imitalions exospt for wharsin the containar fHlas are Matrosks

ey

ywovar, Sarnushian disclogor whatein thy conaines filss ary Mattoska

£
o

snialn

fHes feee Hg, To and pars D03, Matroska fs MKV, discloses Soroushian
i fo the fiold of playback and disfribufion systems {fabstract! angd further feachey
whersin the conlent is stored as chunks or slemants i a Matrosks container
(IR condainer composed of Hals, ohunks andior slemanis)

Tharaforg, B would have besn obvivus 1o ons of ordinary gkill in the art atthe
Hime of the fovantion o use the leachings of Soroushian to incorporats with the teaching

of Amtind @s modified by Thorwirth medifie

o} Schnall in prder for te purgoss of providing
& MRV oontaings Ry gisiributing high-gelinttion downicadabis contant on the inlamst

and pesr-to-pesy networks (Soisushian, para {0438
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Appication {f trof Numbear: 14/588,0038 Pags 21

Regarding clalm 10 Amint as madified by Thonedrth argd furihse modlifisd

o e et sryplographic information ik stored in &

comment IRM Headsr glamard sontaired within g Tracks slemeant within sach of the

Matroska container files containing the allamative straams of proteniad content. {Pars

8082 of Thorwinth discloses the chunks sre profected using oifferent walermark

payioads, La Valternative sireams of pratecied content™}

3

Regarding olain 11 Amint g8 madiied by Thonwbih and further modiied

Sorpuahian discloses wherain the commen orypingraphis information isa st of
snoryption keys: and the set of encryption kays is snorypted and storend within the DRM
Hzader lemant. {parg D038 G0IF of Schnell e header olifect 218 (DRY header
slement! has the DR Bosnsss for the profecied media condent,; fracks objests 28
which hag the frack aflnibules and ssgment dels fo Menlify the contenil

The oxaminer supplies e same rationals Tor the combunation of Amint ag
modified by Thorwinth further in view of Schrell and further In view of Soroushian as
olghn & which ig et fonth ghave.

Fegarding claim 12 Amint as modifisd by Thonwieth madified Schnell ang furthee
rccdified Sornushion dischess whareln the ofisnt application sonfigures the processay
o abigln cryptographic information that can be usad to unencrypt the get of anaryplion
kevs stored within the TRM Meadsr slemant; and nsnarypt the et of anoryption kays
stored within the DRM Headsr slemant using the oblgined sryplographic information.

{Fary Q038 of Schnell Sl hoader object 218 {DRM header slamani} has the DRM

Hivenses for the profecied medis condant),
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orrot Mumber: 14568 003

53
e
@
T
™3

The exarrdner suppiias the same satiorale ke the combination of Amind as
mosfifiad by Thoradrthy further it visw of Schineil and further ity visw of Boroushian gg in

m 8 which s st forth ahova

Regading n iy Amidas w o by Thonwirth modifiad Sohoall and furthes

mofified Soroushiarn discloses whersit the client applcatio Higlireg the procesgor to
shiain the DRM Header alemsnt by requssting & Trasks alament from ang of the

index He. {See pars 0008 of

fMatroska eontainer fles oy

Thanleth fBackgroundl) and & fop feved Index Ble dentifes s conlainer M
soniaining each of the allernalive streams aad f&ssﬁf‘s;&m}mm Darg GROR oY
Thorwietl lop vl Index fils polnding fo ¢ number of altemnale shreams that
contain aotual vides angd sudio data )

The examings supplies the same rationals for th Famntas

iy
o

madified by Thonadrth furthsy in view of Schngit angd
olahm @ which ig sat forth above,
Hegarding olaim 14 Amint as modified by Thonwieth madified Sehnell ang furthge

mgclifien Sormushian discinzes wheweln: each Matrpska contsines Bl contairing an

2%,

altermative strsam of protectsd contartt furthar comprizes an indsy contained within a

ofiert appiication configures (e Drocessor 1o raausst & portian

froww one of the Matrosks containet files by sonfiguring the processgor o

ronusst Al loast g porlien of g Cuss slement fram o Matroshs container file contaning

ons of the alemative strsams of protediad content; wlentify 3 portion of the Matrosks
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Application'Control Number: 14688,008

e fil containing 2 speoifie poriion of content using of kast one

CueTrackPogition elomant within the Cues slement; and requiast the portion of the
Matrosha container e identified by the at lagst ong SusTrackMPosition siemant.
{Sohnell ieaches fle fndsy 188 for esch me and e corrsspanding segmads,

aeg JO37, see 8y ) and (Track objects 282 fag the ofiributes and information
Included fo g ook ("Cues slement™), pars 0038, G037 see Ny, 2 and invlodies sivs,
frpe, mods I8, index, Mloorithm 10 with indsx. pars DO amd fable wnder 81

The examinar supplies the sams rationale for the comiination of Amint as

madifion by Thonetrth Rrthsy In visw of Sohned!

olgin @ swhich i sl forth abavg
Regarding olgim 18 Amint as modifisd by Thorwinth modified Schosl and further

ricclifiod Soroushiaey disg

'2'/ 4
A:v.,
Y
&
{I;
o
2*
oy

v wheseln s index comprises a plirality of
GueTrackPositon stements that wentily the neation of & wurality of Cluster slements
within the Malrogka container file. (See B o snd Foes 80N, disloses (Matroska ix
SRV aod furthermore Parg Q087 of Barcushian fable with hierarohioa! fndey
identifiors with CUERQS 1D, tabls shovel

T N ’,
Fhe sxanmd

s gupplies the same ratikonals for the combination of &mini as
mosdifiad by Thorwdrth further i visw of Schineil and furthar in view of Boroushizn e iy

T8 which is sel forth above

Regarding claim 18 Amind as modified by Thorwirth modified Sehnalt and further

modfifiad Soroushiarn dissloses whernsing sach Cluster slement contains a plurality of

BlogkGroun slements npluding sncoded portions of content; 8 CueTrack Fosition
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Pags 24

Appiication "Q oritrol Mumber: 14/5684,008

shynent ndeses sach Cluster sdament; and sach CuaTrackPosiion slament ingludes
the size of the Cluster elemant that § indexes. (fig. & pary G087 oF Sohnell e indsy

188 for ench Mg, and the corsgponding segments {segmenis can be inferpreted
as frack slemenis or comprising of plusier sloment sad furthenmore 8g £ and para
O3S, Q007 and pars RO of Relnell tsaches size, fvpe, made I index, Sgorfthm
§3 weithy indaxl

The sxarsne supplies the same rationals for the combination of Amind as

modifiad by Thorwirth further It vinw of Schnell and further i vinw of Sorcushianagin

siabr S wlioh is set Buthabove,

Regarding olaim 17 Amind as modifiad by Thorwinh madified Schnelt and furthey

modified Soroushian disclosses whersin the sliiamative stregms of protecisd content arg

afternative streamns of protected vidgo (para QUSE of Thorwirth discloses QDN stores
siy afternative chunks fvideo] created forsach seotion with different sncoding
Savameters aod hwo iferend walormant payloads fallornative sreams of

Sristive

srofecied conteni); sach of the Matrosha cortainer file

stresm of profecied video includes g DRMInf sloment in 8 BlockGroup sdasnent

iy w protected frame of vidso {pare R82 of Thonwirth discloses the chunks

3
LW THAY

are profecied weing differant wolenmark powiosds), whers the DRMind: slament
inciosies of lsast 3 portion of the protectsd frames of video that is anorypled ang
identifing at least a portion of the common gryplographic information used i acngss tha
at loast one enoryptad povtion of the protectad frame of video (pars 8036 of Schnell

e scador olifent T8 Lo "ORM hoader Slomant™ has ths DR Hoanses o ihe
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ool Number: THS88,003 RPags 2%

wodeoipd medls condent); and the olient application configuras the rossssty o
tub)
ascass video frames in & sitsarn of protecisd vigdes using the comman cryptographic

information by configlving the prooessor o) oblain g

oup containing 8 protooted

frarme of viden! parsg the BlookGroup sdamant I oblain a DRMinie slemant indicating

al loast a portion of the proteniad frams of video thal is sngrypted using an snoryption

ks

by from the st of sonvryption keye; deorypt the al zast one encryptad portion of the

T

protectad frame of video using the identified snoryption ey and decade the frame of
viden, (fgs 4 and § of Thorwinth discioses Encryption s a sort of 8 content
Seolecting method of preveniing ilegal copy redisteibution, sditing and the ke of
sordenty provided by @ conlent provider (CFH in a manner of trpasforming dals
using a speoiiic sigorihmy;

The gramingr su e ralionals o the combingdion of &mint g

mosifisd by Thorwivth further i viow of Schnell and further o view of Sorcushisv ag in
chabm 8 wideh in zel fonii above,

Sonoiusion

Any inguiry conoarning this communination or earlier communinations from the
sxamning ghoukd Dy dirgeled v ARYY GETAGHEW whose telephons number i

o

f

(BT1E72-6832. The examiner can normally be regehad on Monday to Friday 8Am o

o reach the syaminer by els cassil, e saminer's

5

supervizor, Kambis Jangd can be roached on (87 11878-3811 0 The fax phone tumbaer for

the proganizagion whare this application or provesding Iz assigned i §71-273-8300
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s of an Rpplicatinn may by oblainsd from the

publishsd applications may e oltained from aither Private PAIR or Public PAIR,

e

Status information for unpublishad applications is available through Private PAIR only.

For more irdormation abod the PAIR gysteny, sos httpdpair-divent uspta.gov. Should

Yol DRV qUSRTONS O 800ERs 10 1he Private PAIR syxtany, coniast the Elecitonia

nosy Contgyr {(EBC) &l 8862178187 (ollirasl. i you would ke sssistance fom &

WSETG Customer Sarvicn Negresaniative or aeosss i the sutomeated information

OR CANADAY or BP1-272-10000

{DANT G ,(i?E% H%’z HH w‘zgx i
it *“’%a:i?g’ 3

._?‘?9‘”%{}%"\ !‘sf‘ﬁ L

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2895
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



At

%
B

“2
fat’

Yoo of Refe

No#

SOLBRENTS

. PATERT D

=

a.
bk
[

23

TR

{53

O

TR

R

Bawe

<

posiy

200G

i

i

R

FORRION TATENT Gy

BRAEYYY

N
e

NCM-PATERT IR

SIRENT

[ 7 it
- I ot
N . T TV S T 5 PO NN S WL ETVE B o, - ..
L B3 R Ry a1 b B B o B3 Y ek A sy Wy KEE Ln n e ) 3] wm\t
s % o b % 7

Z
A
-
%
33
%%
5
o8
B
oS
2
g3
2
Z

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 AVI M-IPEG File Pormat Subcomunittee
. February 28, 1996
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OpenDML AVI File Format Extensions : ' February 28, 1996

Introduction

The OpenDML. File Format Subcommiites is defining an AV] compaiible file format that addresses the
particalar needs of professional video. As such this document relates specific proposals to these needs, R

Further work by OpenDML will elaborate on extensions o the Codec and Vidcap specifications of Video
for Windows to meet the needs of professional video.

Scope

This document describes the proposed format of the OpenDML. compliant AVI extensions, specifically for
the Motion JPEG DIB AVI file. This format is an extension to the AVI M-JPEG DIB as defined in the
JPEG DIB FORMAT technical note from Microsoft. The format is based on the ISO 10918 defined JPEG
format, : )

Xt is assumed that the reader is familiar with JPEG as defined in the ISO 10918 document. For additional .
information on JPEG, see the I50 10918 Information technology -- Digial compression and coding of
continuous-tone still images: Requirements and guidelines. )

For additional information about the JPEG DIB format, see Micmso{t Multimedia Technical Note JPEG
DIB FORMAT. ‘

For additional information about RIFF files see the Microsoft Windows Software Development Kit
Multimedia Programmer’s Guide and Multimedia Progranuner’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-Commitiee on File Format: High Level Goals

Interoperability and AVI Compatibility
Large File Support

Frame and Field Indexing

Interleaving Audio with Video

Source and Header Information Storage
OpenDML File Format Centification Code
Microsoft Certification and Communication

s @ @ B © & &

Version History

Version 1.0 November 13, 1995 First Release .
“Version 1.1 December 18, 1995 Includes small changes from Microsoft
.
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OpenDML AVI File Format Extensions o February 28, 1996

1.8 Overview of Profession Video Requirements

Goal
Provide imemperahiiity between different hardware and software vendors’ Motion JPEG codecs, Support
Video for Windows AV1 file format for MIPG video, while improving the performance of these systems. .

issues

AVI: Support Current AVI Format

The goal is to support interoperabilily by standardizing on the AV file format for Motion-JPEG video.
This implies 3 minimum compatibility to support the standard AV1 file access interface, as well as the

* videap and codecs that are part of Video for Windows. This means support of the MIPG DIB specification,
supporting the RIFF file format as well as the standard AVI streany headers, allowing for optional audio
interleaving, and supporting one storage of one frame of video per ##dc data chunk in the LIST ‘movi’’
chunk of the AVI file, :

60 Fields Per Second vs. 30 Frames Per Second; or 24 Frames Per Second Feor Film

Professional Video Applications reguire the ability to sequence individual fields of the video data for
certain playback rates and video effects. For example, in order to do'a slow motion effect, it is not
sufficient to 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. AVI requires that frames are stored per data chunk.
Storing individual fields in each chunk would break AVI applications.

The extended AV] 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 tmecode and reel ID to be
contained inside the AVI file. More advanced information such as the location of timecode discontinuities,

ete. are also desirable.
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QpenDMI, AVI File Format Extensions : February 28, 1996

2.0 Increased AVi File Size

introduction: RIFF Chunk Format

The AV file begins as a standard RIFF chunk (note that this is 3 non-siandard representation that shows the
4-byte size):

RIFF {size} ‘&VI ~

Standard RIFF AVl form
' RIFF chunk data

S

L chunk size

There is only one RIFF chunk per file. RIFF sub-chunks may be either LIST chunks or regular sub-chunks.
The LIST chunk obeys the same structure and may have regular or LIST sub-chunks; all other RIFF sub-
chunks have just an Iy identifier and a size. These regular sub-chunks may not have sub-chunks.

Increased Flle Size Limits (>> 1 GB)

The current RIFF file format implies 2 maximum chunk size of 4 GB because the size is stored 35 2 32-bit
value. However, limitations to the RIFF parser code and MCIAVI Himits the file 10 only 1 GB. Atda
rates of 10 MB/s, a | GB file will last less than 2 minuges.

Extension for File Size > 1 GB

An AV file can be extended beyond 1 GB by placing more than one RIFF chunk in the same file (which is
legal). Each RIFF chunk can have a maximum size of | GB. Standard AV applications will see the first
RIFF chunk (RIFF *AVI”") as a standard AV 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 AV extended) chunk id. These RIFF “‘AVIX’ chunks do not
need to contain further data. It is expected that the AVIX chunks only contain LIST ‘movi’ data. All other
AV information should be stored in the first (RIFF “AVY") chunk so that it is accessibie by all applications.

BEST AVAILABLE COPY
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OpenDMIL AV File Format Extensions

February 28, 1996

BIFF AVl form for files » 1 GB

first~1 GBof RiIFF data extended chunk data,

f
o]

rexl fie lengih
nsamples |

]
¥ L

header indicating Extended chunk size

presence RIFF AVIX chunks
First chunk {< 1 GB}
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3.0 Frame and Field Indexing

Introduction: ‘idx?1’ Index Chunk

The AVTI file format specifies an optional *idx1’ chunk which contains a list of the offsets and chunk types
of every chunk inside the LIST ‘movi’ chunk. This fist is used to make AV playback and seeks more
efficient because the location of each frame of video can be found withowt scanning through each sub-chunk
of the LIST ‘movi’ data. : '

Standard idx1 form
LIST movi chunk dala idx1 chunk data
e o |

Bnd

Boghn:
| i

* data of idxt chunk is an index to sach movi
sub-chunk, Includes offset and length of sach chunk

{ssues

Allow Field Indexing

In order w support field accurate indexing while still retaining AVI compatibility, the video data must be
stored one frame per #ide ‘movi’ chunk, while an index must be present that gives the Jocations of both
fields (if they exist) within the frame. Applications could then use field based codecs to perform field based
effects {e.g., slow maotion, etc.}.

Allow Incremenial Growth of Files

The 'idx 1’ chunk follows the LIST *movi’ chunk in the file. As such, it must be moved in order 10 insent
new data inio 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 is that the index itself contgins all the chunks inside the

‘movi” dais, not just those for one AV 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
Overview

Instead of using a index chunk like *idx1’, a new index structure is proposed. The index has the following
main characteristics:
#  The can either be a single index chunk, or a two tiered index, wnth a super mdex pointing to mierleaved
index segments in the *movi’ data.
»  The index can include locations of the fields within a. frame.
The index has no restrictions to 4 GB file size.
e  There is an index per data siream (if necessary),

. The advantages of the index are as follows:

e The index can contain the locations of the individual fie]ds in each chunk as well as the chunk
information as & whole. The ‘idx1" chunk only contains indices of the frames.

¢ The index segments are interleaved within the ‘movi’ data, meaning that the file can be grown. The

-+ ‘wdx 1’ chunk is present at the end of the file. It must be moved for the file to grow.
# The index segment is smaller than an *idx1’ chunk, so the amount of data needed 1o be read in order to
- access a particular frame is less, -Also, if the index is interleaved before its data (ie., !ass efficient in

write), then playback will be more efficient than the *idx 1" chunk.

¢  The mdex lists are present per stream number (##). As such, the Hst can be accesses like an array,
unlike the ‘idx1’ chunk which contains entries for all *movi’ chunks from all streams.

The index is implemented as an index of indexes {opiionai) 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 form ‘indx":

struct _aviindex_chunk {

FOURCC foo;

DWORD  cb; . .

WORD whongsPerfntry; // size of each entry in aindex array

BYTE bIndexSubType: /7 future use., must be O

BYTE  bIndexType; // one of ABVI_INDEX_* codes '

DWORD nEntriesinUse; // index of first unused member in alndex array
DWORD  dwChunkId; // fcc of what is indexed

DWORD dwReserved[3]: // meaning differs for sach index

// type/subtype. g if unused
struct _aviindex_entry { :
DWORD adw [wlongsPerEntryl;
} aindex{ i;

i

The actual size of the entries of the aIndex array are entered into wLongsPerEntry. Between the cb
field and wLongsPerEntry the actual size of the array is known, The field nEntriesInUse allows
for a churik o be aliocated longer than the actual number of used elements in the array,

The types defined for the bIndexType and bIndexSubtype field are the following:

// bindexType codes
Iy
#define AVI INDEX _OF INDEXES (%00 // when each entry in alndex
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// arrxay peints to an index chunk

#define AVI_INDEX_OF_CHUNKS Ox0L 7/ when each entry in aindex
/! array points to a chunk in the file
#define AVI_JINDEX_IS_DATA 0x80 // when each entry is aindex is
// really the data
// bIndexSubtype codes for INDEX_OF_CHUNKS — B
17 :
#define AVI_INDEX IJFIELD 0x01 // when fields within frames

/! asre also indexed

AV Standard Index Chunk

The AVI Standard Index chunk cbmains information which indexes AVI frames,

typedaf struct _avistdindex_chunk {

FOURCC feeo; /7 ix$#:

DWORD chb; ’

WORD whongsFerBntry; // must be sizeof{aindex{0])/sizeocf (DWORD}... ~

BYTE hIndexSubType:; // must ke O

BYTE IndexType: // must be AVI_INDEX OF CHUNKS

DWORD nEntriesinlUse; /7

DWORD AwChunkId; /7 THEAe or T8##db' or CHdwk’ ete..

QUADWORD gwBaseCffsget; /7 all dwOffsets in alndex arrxay are

// relative to this

DWORD dwReservedd; // must be 0

struct _avistdindex_entry { ) .
DWORD dwOffset; /¢ gwBaseOffset + this is absolute file offset
DWORD dwsSize; // kit 31 is set if this is NOT a keyframe

)} alndex{ I;
} AVISTDINDEX, * PAVISTDINDEX

~e

A single siandard index chunk can only index data within a 4 GB region. The dwOf £set ficld points to
the start of the data itself, and not to the start of the RIFF chunk for that field. .

Standard index Chunk
LIST movi chunk data

* data of Standard AV index chunk is an index to
each movi chunk data, includss offset and length of chunk,

The index chunk above is shown in the ‘movi® data, but may be found in the stream header (see below),

h BEST AVAILABLE COPY
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AV Field Index Chank

The AVIField Index Churk is the same as the Standard Index Chunk except that it contains the Jocations of
each field in the frame. -

typedaf struct avy.fie"dindex“chunk {

FOURCC foo; . /7 ixEge
DWORD cb; o ‘
WORD whengsPerEntry; // must be 3 (size of esach entxy in
// aIndex array}
BYTE bIndexSubType; // AVI_INDEX_Z2FIELD
BYTE bIndexType; // AVI_INDEX_OF_CHUNKS
DHORD nEntriesInUse; /7
DHMIORD dwChunkld; /7 ##de or '##db’ )
QUADWORD gwBaseCffset; // offsets in alndex array are relative to this
DWORD dwReservedl; - /7 must ke D

struct _avifieldindex entry {
DWORD dwoffset;
TAWORD dwsize; // size of all fields
A/ {bit 31 set for NON-keyframes)

DWORD dwoffsetField?; // cffset to second field

} aIndex{ };
} AVIFIELDINDEX, * PAVIFIELDINDEX;

The field wLongsPerEntry is sel 10 3 because of the addition of the dwOffsetField2 hcld in the
array. This is indicated by setting the sub type to AVI_INDEX_2FIELD.

Field index Chunk
LIST movi chunk data

* data of Figld Index Chunk is an index to each movi
sub-chunk data, includes offset and length of chunk,
as well as offset {0 the second fleld.

The index chunk above is shown in the movi data, but may be found in the stream header (see below).

AVI Super Index Chunk

The Super Index Chunk is an index of indexes and is always found in the ‘indx’ chunk of an AV file. Itis
defined as follows:

rypedef struct _avisuperindex_chunk {
FOURCC  foo; /7 Aix#E:
DWORD cb; // size of this structure

BEST AVAILABLE COPY
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WORD wLongsPerBntry; // must be 4 (size of esach entry in alndex array)
BYTE bIndexSubType; // must be § or AVI_INDEX 2FIELD
BYTE bIndexType; // must be AVI_INDEX_CF_INDEXES
DWORD nBEntriesinUse; // numbey of entries in alndex array that
/i are used
DWORD  dwChunkid; /4 t8¥dc or, '##6b' or '#3¥wb', etc

DWORD  dwReserved(3}; // must ke 0

struct _avisuperindex_entry { }
QUADWORD qwOffset; // absolute file offset, offset 0 is

// unused entry??

DWORD dwSize; // size of index chunk at this offset
DWORD dwhuration; // time span in stream ticks

} alndex{ 1; . .

} BVISUPERINDEX, * PAVISUPERINDEX;

“The bIndexSubTyz}é is set to the type of index that the Super Index points to. I the index chunks are
Standard Index Chunks, then the value should be 0. If the index chunks are AV Field Index Chunks, then
the value should be AVI_INDEX_2FIELD. This implies that a stream cannot mix Field and Standard

index Chunks,

* data of ##ix chunkis an index fo sach movi

sub-chunk data, includes offset and length of chunk,

and possibly the offsel to the second field.

** data of Super index indx chunk is an indax {0 sach #4ix
movi sub-chunk,

f we use the ##ipc chunks, then they must be indexed by their own Index List: Palette changes should not
appear in the same Index List as ##dc chunks, since they eliminate the ability to access an element (frame)
directly without having to scan the list.

Index Locations in RIFF File

Uniike the ‘idx 1’ 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 AVI header. This ‘indx’ chunk may either 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 AVISUPERINDEX or an AVIFIELDINDEX/AVISTDINDEX.

-10- BEST AVAILABLE COPY
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If the ‘“indx’ chunk is a standard or field index chunk (i.e., not an index of indexes) then the siream has only
onc index chunk and there is none in the ‘movi’ data,

If the ‘indx” chunk is a Seper Index, then the comesponding index chunks are marked with 'ix## in the
‘movi’ data, The ## is the stream number, the same as for the ##dc 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’ chusk position. The chunk can be moved
10 a new “ixdE chunk, and a new super index can be inserted into the stream header (“indx’ position). New.
‘ix##’ chunks can be added 1o grow the file,

Note the reversal of the ‘¥#ix’ to “ix##", This is for AVI backward compatibility. Note that
INDEZ_IS_DATA streams remain as "##ix’.

‘ Here is a sample RIFF file in the format shown by the RIFFWALK utitity: &

RIFF {7F038718) ‘AVI °
LIST {(0001084C) hdrl:
Lavih (00000038;
LIST (00004480 'strl
strh (00000038}
stri (00000428}
indx {(000Q3FF8R) <~ video superindex’
vprp (00000064} <~ video property header
LIST {0000405E) 'strl’ .
) strh {00000038}
strf (00000012}

indx {O0003FF8) <~ agudie superindex
LIST {Q000404C) ‘'strl’

gstrh {00000038) <= timecode stream...

strf (00000000} .

indx (00Q03FF8) © <~ timecode superindex

LIST {0000C06C) ‘odml®
. dmlh (00000054)  <- size still temp.
LIST {(TF000000) ‘movi:
C 0lwb {000024F0}
00d8b (00030004}
Gilwk (00002dF0}
00db (00030004}
... time passes

02ix% {(Q0O03FFB} <- data chunk for timecode stream
. time passes i

ix00 (OOQU3FFPR) <~ partial video index

ix01 (D0QC3FPE) <= partial sudie index
. et ..

idxl (00030000} <~ original index {optional}
RIFF {7F038718) ‘AVIX’ .

-1 -
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4.0 Interleaving Audio with Video

issues

Interleaving Rate
Files for Editing
Files for Playback

Single or Multiple Files for Video and Andio
Multiple Tracks of Audie Storage
Mono and Stereo Audio

Support of multiple streams of data exists in AV, A proposal to recommend that audio be siored as two
mono sireams should be examined. Not all applications would be able 1o play this back in stereo, however.

Aundio / Video Time Stamping (Sync Point List)

1t 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 aydio 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 Hist into the file. A sync point list identifies two samples
in different streamns 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
With the exception of AV files playing off CD-ROM drives, it is not necessary to interieave the audio and
video into REC chunks, In fact, with higher video and audio data rates, it is probably more efficient (o store
the audio in large consecutive blocks. As such, the 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 tradeoff between record and playback performance. Typically, saving audio chunks after video in
record will give better record performance, which is important because hard drives tend 1o be less
performant during write operations, However, during playback, multiple streams and cuis may be played,
reducing the drive performance,

Do we sull wans this section, or do we want fo drop it?
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5.0 Source and Header Mfmvmatien Storage

Goal

The goal is to implement a standard way o store certain header and tombstone information in an AV] file
s0 that other applications can interpret and use this data. In many cases, the header data is not uniformly set
between different AVI files,

Required Information

- Main AVE Header (avih)
Total Frames

The dwTotalFrames field indicates the size (number of frames) within the first RIFF *AVT chunk.

AVI Stream Header (stvh)
Quality Information

AV defines the guality of a clip by a I'WORD value from 0 10 10000. This value seems arbitrary. For
MIPG files, a standard guality should be defined. The guality can be defined by either of these thise
modes: .

& constant average data rale-

& constani (3-table

s lossless -

Lossless is not part of the Baseline process. As such it requires the definition of a new Process. Under
) baseline, lossless can be achieved by set@ing the (3-tables 1o unity!. :

Basically, under constant data rate, the desired data rate for the file should be specified {in kB/s), This, plus
the number of fields per frame, should be able to determine the Q-tables required to compress the image.

Under constant (3-table, there are two possibilities. Either the absolute (J-tables are given (8x8 matrices)
per component (in our case, 2), or a factor which is used o generate any Q-able of a standard one. The

- constant (J-1able file would of course have the same tables repeated per field, as per the MIPG DIB spec,
The advantage of a Q-factor is the reduction of header information. However, tweaked {J-tables would no

longer be possible.

! While a Jossless (or pseudo lossless) process can be defined by setting the Q-tables 1o unity, the ISO
specification of losskess JPEG compression is a different process. Lossless encoding as defined by ISO
does not use DCT transformed data. For a sample 10 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 prediction is subtracted 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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&t seems that on this point, there was no clarification possible. Do we drop the section?

Scale / Rase

The scale and rate parameters will define the correct ratio for different video standards. Known ratio values
are {rate/scale): ' - . . . . ,

NTSC 30000/1001
PAL 2541

reFrame

The on-disk RECT coordinates are 16-bit values. The RECT structure in NT is a 32-bit (LONG) for each
coordinate, but the on-disk ones rernain 16-bit.

AVI Stream Format (strD
Height
The MIPG DIB spec lists that 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 (interleaved or not). OpenDML codecs that
operate in field by field modes will be passed this value divided by 2 to get the field height.

Extended AVI Header (dmih)

typedef struct. { .
DWORD dwTotalFrames; |
} ooMIExtendedAViMeader;

Total Frames

The dwTotalFrames field indicates the real size of the AVI file. Since the same field in the Main AVI
Header ‘avily’ indicates the size within the first RIFF "AVE chunk.

Yideo 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, eic., as well as the resolution of the video signai).
s The framing of the compression within a video signal.

The parameters can be used to uniquely describe a video signal,

typedef struct {

RV
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DWORD videoFormatToken;
DWORD videosStandard;

DWORD dwverticalRefreshRate;
DWORD dwHTotalInT;

DWORD . dw¥TotalInlines;

DWORD dwFrameAspectRatio;
DWORD dwFrameWidthInPixels;
DWORD dwFrameHeightInLines;
DWORD nbFieldPerframe;

VIDEC_FIELD_DEBC FieldInfonbFieldPerFrame] ;
} VideoPropHeader;

Video Format Token

Cenum {FORMAT UNKNOWN, FORMAT_PAL_SQUARE, FORMAT _PAL_CCIR_8601,
FORMAT NWTSC_SQUARE, FORMAT NTSC_CCIR_60L,...} VIDEO_FORMAT;

The format token indicates that a known standard s defined for the following data fields. Those fields must
be filled, but there value can be expected 1o be the defined standard. If the format is defined as

FORMAT UNKNOWHN then the fields may contain special values. Known tokens are defined in the table
below: . . . :

Token Standard  Refresh  H-Towal V-Towi Frame Frame Frame Pixel Aspect

Rate Aspect Width  Height  Raiio

S : ) ) Raitio - {derived)
NT8C NT8C 60 858 525 Ox00040003 720 485 2160:1940
CCIR 601 {4:3) .
NTSC NTSC &} 780 523 OxQU04A0003 640 480 1
SQUARE (4:3)
PAL PAL 50 864 625 Ox00040033 720 376 2160:2304
CCIR 60} ) {4:3)
PAL PAL 50 944 625 Ox00040003 768 576 i1
SQUARE < {(4:3)
Video Standard

anum {STANDARD_UNKNOWN, STANDARD_PAL, STANDARD_NTSC, STANDARD SECAM)
VIDEQ _STANDARD;

Defines standards such as NTSC, PAL etc;,l Implicitly defines vertical refres‘n_rate. '
Vervical Refresh Rate

Used when an unknown standard is specified. Normally, 60 for NTSC, and 50 for PAL.
H-Totglin T

Defines the horizontal total, in T (one luminance sample: pixel}
V-Total in Lines

Defines the vertical total, in lines.
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Active Frame Aspect Ratio

The sspect 1atic is stored as a DWORD value with a word each storing the xy ratio. For example, 1 1o 1 s
Ox00010001. Standard values for television is 4:3 or 16:9. This value can be used with the frarme width
and height to calculate the pixel aspect ratio.

Active Frame Width in Pixels

Defines the active frame width in pixels. Thc bitmap might digitize a reg;on that is smaller or b:ggea‘ than
the active video width.

Active mee Heightin Lines

Defines the frame height in lines. The bitmap mi gha 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 interfaced or progressive. -

Field Framing Information

The ficld iraming information defines where the compressed image Is with respect 1o the video signal. The
data is present for each ficld (and may be different).

Pypedef struct {
DWORD CompressedBMHeight;
DWORD CompressadBMWidih;
DWORD  ValidBMHeight:-
DWORD valideMwideh;
DWORD ValidBMXOffset;
DWORD  ValidrMyoffser;
DWORD  VideoXOffsetInT;
DWORD V;dew-WaluiStarthne. ’
} VIDEQ_FIELD_DESC; ’
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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. :

Yalid Bitrnap Height and Widih, X and Y Offset
The valid bitmap height, width 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 not guaranteed that all the data within
the compressed image is valid. Note that compressing blanking is still valid. In the case where sl the
compressed bitrnap comes from the video signal, then the valid height and width are equal to the
compressed height and width, and the offsets are 0.

Valid X-Ofisatin T
The VideoXOffsetInT is used to Jocate the x position of the start of the valid bitmap with reference o
the video signal. The value is 2 measurement in units of T, which is one luminance sampling clock, from
the leading edge of the horizontal sync pulse (CCIR 624-3).

Valid Y Start Line
The videoYValidStartLine ficld is used to locate the line that the valid bitmap starts on. This value
will be different for each field. (CCIR 624-3).

A rypical value for the Framing Information for NTSC CCIR 601 would be:

- 17 -

BEST AVAIL

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2913
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



OpenDML AV1 File Format Extensions ' February 28, 1996

Video | Compres Compres Valid Valid Valid Vatid VideoX  Video¥

Type sed BM  sed BM  BM BM BMX BMY  Offsetln  Valid Swart
Height Widih Height Widih Offser Offset T Ling

Field 1 248 720 248 720 ¢ 0 122 0

Field 1 248 720 248 720 . 0 0 122 283

Seurce and Timecode Information
The following information is used to describe timecode and source information inside an AV file.
Base Timecode Structure

All SMPTE timecode information is stored in the following format: 4

typedef union _timecode {

struct { : .
WORD - wPrameRate; // 0 is 30 drop. do we need other drop
// frame rates?
WORD wlFrameFract; // fractiomal frame. full scale is always 0x10600
LONG 1Frame; ’

¥i
int6d4 ogwAll;

} TIMECODE, *PTIMECODE;

This format allows for a frame, and a frame fractional value o be specified, with the frame rate siored in the
low word of the value. As the values are stored, two timecodes can be compared and subtracted. For drop
frame code, no 1Frame values are skipped, so a drop frame timecode of 1:60:00,00 would be 3 1¥rame

value of 107892,
Timecode Discontinaity Table (Stream) ‘tedl’

The foltowing structure defines 4 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 stream, 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,

fidefine FILM _SEQUENCE_NONE Y
#define FILM_SEQUENCE_AABBBCCDDD 1
#define FILM SEQUENCE_AARBBCCCDD 2

/7 structure of a timecode discontinuity table. note that this fits
// within the definition of the structure of an index chunk

7/

typedef struct _timecode 4l _chunk {
FOURCC fco; /7 t#dixe
DWORD cb; // sizeof this structure less 8
WORD wLongsPerEntyry; // must ke 4 or more
BYTE hIndexSubType; // must be 0
BYTE bindexType; // AVI_INDEX_IS DATA
DWORD nEntriesInUse; // index of first unused entry in alIndex array
DWORD dwChunkId; /7 ttedl {timecode discontinuity list)
DWORD dwReserved{3]; /7 future, must be §
struct _timeccde dl_entry {
QUADWORD  gwTick; // time in texms of this streams’s tick rate
TIMECODE timecode; // timecode
DWORD dwlisar; // timecode user data
struct {
18-
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DWORD ColoxfFrame : .4; . // Which frame in color seguence
DWORD ColorSequence : 4&; // buration in frames of complete seguence
DWORD  FilmFrame : 5; 7/ 0ffset into pull-down sequence
DWORD  FilmSequenceType : 3; // One of FILM_SEQUENCE XXX defines
DWORD "Reserved : 16; /7 Future use - set to O
} Flags: .
TCHAR szRealld{32]; // socurce id

} aindex{ 1:
¥i
The Flags structure can optionally specify color framing, and film pull-down information. If all fields are @
then no such optional information is present. Notice that there is no explicit flag for drop frame NTSC
since that information in already stored in the TIMECODE structure.

H ColorSequence is non-zers then ColorFrame contains a frame number from O fo
‘ColorSeguence~1 which specifies the color framing of the frame specified in the timecode structure.

If FilmSequenceType is not FILM_SEQUENCE_NONE, then FilmFrame contains the offset into the
pull-down sequence corresponding to the frame specified in the timecode structure. For example, if
FilmPrameis I and FilmSequenceType is FILM _SEQUENCE_AABRBRCCDDD then the referenced

frame is a BB frame. Again, if FilmFrame is | and FilmSequenceType is
FILM_SEQUENCE AAARBBCCCDD then the referenced frame is an AB frame,

Timecode Stream ‘time’

This structure defines a timecode value for every tick of the timecode stream

/¢ structure of 2 timecode stream data chunk. for storing every
/4 event in a timecede stream rather than just the discontinuities

/7.
typedef struct _timecode_stream_ chunk {
FOURCC | fco; . /4 rEEIix
DWORD ob; . // sizecf this structure less 8
WORD wLongsPerEntry; // must be 3
BYTE bIndexsublype; // must be 0
BYTE bIndexType; // AVI_INDEZ_IS_DATA
DWORD nEntriesinlse; // index of first unused entry in alndex array
DWORD dwChunkid; - // ‘time’ {timecode straam)
DWORD dwReserved(3]; / future, must be ¢
struct _timecode_stream entry {
TIMECODE timecode; /7 timecode
DWORD dwlser; // timecode user data
struct { .
DWORD <ColorFrame : 4; /7 wWhich frame in color seguence
DWORD <ColorSeguence : 4; // Duration in frames of complete seguence
DWORD  FilmFrame : 5; /7 Offset into seguence
DWORD  FilmSequenceType : 3; // One of FILM_SEQUENCE_XXY defines
DWORD Reserved : 16; // Future use - get to 0O
} Flags:
} alndex{ };

Film Transfer Log Information

#define FILM _LOG_EVERTZ 3
#define FPILM _IOG_FLEX 2

// structure of a f£ilm transfer log. Note that this fits
/7 within the definition of the structure of an index chunk

/s

-19-

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2915
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



OpenDML AVI File Format Bxtensions February 28, 1996

typedef struct _film transfer_chunk -

FOURCC foc; /4 tE#ixe

DWORD ob; /7 sizeof this structure less 8

WORD wlhongsPerEntrys /! must e 4 or more

BYTE bIndexSubType; // must be §

BYTE kIndexType; // AVI_INDEX_IS_DATA

DWORD nEntriesinUse; // index of first umnused entry in alndex array

DWORD dwChunkId; 4 Eiime {(£ilm transfer log)

DWORD dwReserved[3]; // Euture, must be §

struct _£ilm_transfer _header {
DWORD dwlogType; 7/ Which type of FILM _LOG_XXX file format
TWORD dwHeaderSize; // Size of this _film _transfer header structure
LWORD dwreserved{4];// Future use ~ set to

// DWORD dwUserDefined[]; // COptional user data
} FilmHeader: .
// BYTE DbTransferlogl]:; // The actual transfer log begins here

1; .

The size of the FilmHeader is given by the dwHeaderSize. This allows for user defined additions o

the header, which appear at the end of the FilmHeader. The ASCIH film transfer log begins ammedsately

after the Fi lmHeader structure. The size of the ASCH data can be-determined from the . s
dwHeaderSize of the header and the ob size of the emue structure. The ASCI data should be paddad

with NULLs to the nearest ‘DWORD structure size.

"I‘he contents of the bTransferLog array is byte for byte the contents of the ASCI wansfer log file of the
type given in the dwLogType field. For now, two types are defined:

FILM _LOG_EVERTZ: the detailed FTL file format can be obtained from-
Evertz Microsystems, Lid.

3465 Mainway

Burlington, Ontaric L7M 149, Canada

405-335-3700

FILM_LOG_FLEX: the demiied FLEX ﬁie format can be obtained from
Time Logu:, Inc.
11992 Challenger Ct.

Moorpark, CA 93021
805-329-1155

Microsoft Defined Tombstone Datsa

A suggestion to replace the entire RIFF INFO section by a tagged text field bibliographic information
section requires standardized text fields to be defined, ’

The floor is open jor proposals.
The following tombstone data has already been defined by Microsoft:

Additional AV] information following the ‘strl’ chunk in the AVI header LIST ‘hdrl’ chunk. (from AV
RIFF form, Video for Windows SDK}:

Additional Header Data
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After the ‘strl’ chunk, some AV files might have additional header data. Additional information
can include timecode chunks that apply o the whole file. The following timecods four-character

codes are useful in AV] fles:?

Four-character code  Description ) , e e e

isnp o Indicates the chunk contains the SMPTE timecode of the digitization
starting point, The time is expressed as a zero-ferminated text siring of
the form HH:MM:88.FF. If performing MCI capture in AVICAP, this
chunk is automatically set from the MCI start time.

By Indicates the chunk specifies the time and date digitizing commenced.
This time is contained in an ASCI swring of exactly 26 characters and
has the format “Wed Jan 02 02:03:55 1990\n\0". 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 (o the original samiple.
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 ‘DT 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 af samples is
captured.

The weakness with the above section is that the ISMP information does not include any reel 1D, so the
effective timecode is meaningless.

Additional information, global to RIFF files (from Multimedia File Formats, Windows 3.1 SDK):
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 information is useful but does not affect the way a program interprets
the file; examples are copyright information and comments. An “INFO™ Hlist is 3 “LIST” chunk
with list type “INFC.” The following example shows a sample e “INFO" list chunk: :

LIST{'INFO' INAM{°Two Trees*Z)
ICMT{*A picture for L‘hg opening screen”2) )

An “INFQ” 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 comains 8 ZSTR, or null-terminated texi string.

Chunk IB  Description ‘
IARL Archival Location. Indicates where the subject of the file is archived.

IARY Avtisy, Lists the artist of the original subject of the file; for example,
“Michaelangelo.”
ICMS Commissioned. Lists the name of the person or organization that commissioned the

subject of the file; for example, “Pope Julian 11"

2 Note that these chunks are 1xxx chunks, and as such, should be found in an INFO chunk (see comment
below)?
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ICMT 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.

ICoP Copyright. Records the copyright information for the file; for example, “Copyright
Encyclopedia International 1991." If there are multiple copyrights, separate them
by a semicolon followed by a space.

ICRD Creation date. Spesifies 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; -
for example, “1553-05-03” for May 3, 1333,

ICRP Cropped. Describes whether an image has been cropped and, if so, how it was
<ropped; for example, “lower-right corner.”

i Dimensions. Specifies the size of the original subject of the file; for example, “8.5
inh,ilinw” .

F1)) 4 Dots Per Inch. Siores dots per inch setting of the digitizer used to produce the file,
such as “300.” e e e R -

IENG 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.” .

IGNR Genre. Describes the original work, such as “landscape,” “portrait,” “still life,” ete.

IKEY Keywords. Provides a list of keywo?és that refer o the file or subject of the file,
Separate multiple keywords with a semicolon and 3 blank; for example, “Seattle;
aerial view; scenery.”

BEGT Lightness. Describes the changes in lightness settings on the digitizer required wo -
produce the file. Note that the format of this information depends on hardware used.

IMED Medium, Describes the original subject of the file, such as “computer image,”
“drawing,” “lithograph,” and so on.

INAM Name. Stores the title of the subject of the file, such as "Seattle From Above.”

PLT Palette Sening. Specifies the number of colors requested when digitizing an image,
such as “256.” .

IPRD Product. Specxﬁe& the name of the title the file was originally intended for, such as
“Encyclopedia of Pacific Nosthwest Geography.”

ISBJ Subject. Describes the contents of the file, such as ”Agria] view of Seattle.”

ISFY Software. 1dentifies the name of the software package used to create the file, such as
“Ricrosoft WaveEdit”

isHp Sharpness. Identifies the changes in sharpness for the digitizer required o 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 Form. Identifies the original form of the material that was digitized, such as
“slide,” “paper,” “map,” and so on. This is not necessarily the same as IMED.

ITCH 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?}

.92 -
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6.0 Other File Issues

fssues
Continuation Over Multiple Files
With restrictions 10 the maximum file format and limitations on the maximum size of disk partitions, it may '
be desirable to implerent a mechanism that specifies a linkage across multiple files. It will 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 AV] file. '
Minimized Time to Opesn Files
thd
' Simultaneous Reading and Writing / Multiple Access

thd
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7.0 MJPG Motion JPEG DIB Extensions
Issues B

. 150 vs. Non IS0 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 16 comply with industry
standards, the AVI MIPG specification and OMF 2.0 file format specifications, the standard ISC Motion
JPEG specification is proposed, with certain additions to support efiicient identification of the interleaved
fields in the frame, '

Non ISO formats could be used provided that they provide the same outward appearance as the IS0 data
chunk. This would require different codecs to decompress and compress the data.

8-bit vs, 10-bit YUV

"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 muitiple 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 3.0,

Proposed Data Chunk Format

The data chunk format is defined as per the Microsoft JPEG DIB FORMAT Technical Note, T ypé 2
Motion JPEG DIB.

From the DIB specs

Type 2: Motion JPEG

Motion JPEG DIBs shall accommodate interchange formats which satisfy the "General sequential and
progressive syntax” (18O 10918 Part |, Annex B, Para. B.2). A set of images of this type with
compatible parameters can be placed in an AV file to describe a motion sequence. Frame headers for
these DIBs shall be limited to those specified in Para B.2.2 of the cited Annex B. These types are
SOFD, 8OF1, SOF2, SOF3, 80F9, SOF10 and SOF11. Of the types acconunodated, this specification
provides implementation only for the Baseline Sequential BCT (SOFQ).

This DIB type contains incomplete JPEG data (Abbreviated Format per IS0 10918) and is not intended
for stand-alone single image frame disk files. 1t may be used within RIFF files and other contexis
where it is appropriate to:
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3. Decode an image without supplying the associated JPEG Huffrnan 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 datz will use ¥YCr(Ch encc&ding,

In an AVI sequence all JPEG frames will be key frames as this ensures that within the AVI and Video
for Windows architecture all frames will be directly and independently addressable,

For optimal size and speed during playback of an AVI 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 wili be provided in MMREG.H (which is listed at-the
end of this document) as a byte string which ¢an be concatenated onto the start of a motion JPEG image
to form a valid still JPEG image- ’

MIPGDHTSeg = { X'FF', DHT, length, JPEG Huffman table parameters ) .

‘Q-table data is present and may vary in every frame of 2 motion sequence 1o permit controf over the
bandwidth of sequences which comtain bursts of frames of varying levels of complexity. The restart
interval used during the compression process may also vary for every frame.

Only the interleaved form of YCrCb images is supported for motion JPEG data. This implies that 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 SO, DRI, DQT, SOF0, 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 AV stream,

Any paramemi‘s in the SOFQ (frame) and SOS (start of scan) headers that are duplicated in the
BITMAPINFOHEADER for IPEG must be the same, This would include Sample Precision,
subsampling, number of components (as implied by JPEGColorSpacelD), e, The number of lines
and samples per lines in the SOFQ segment and the width and height defined in the format chunk must
match the main AVI header width and height values. All of these values are expected 10 remain the
same for every image data chunk in the AV sequence.

Within the image data chunk two JPEG segments beginning with the SOl marker and ending with the
EOI marker are allowed to acconunodate field interleaved sireams. These is an APPO marker
immediately following the SO marker that contains information about the video image. Specificaily,
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, 1", The
next byte indicates which fiekd the JPEG data was compressed from and has an expected value of O0x01
for the FIRST JPREG data segment and 0x02 for the SECOND segment, indicating the FIRST and
SECOND fields respectively. If the stream is not field interleaved then this value will be O0x00 and
there will only be one JPEG segment. The remaining seven bytes are expected to be set 1o O and will
be ignored by the codec.

If 3 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
AV1 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 dats,

And a new propesai:

The APP( marker will have an added use beside the field polarity and will 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 1o scan for the second SOREQI 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 copied as integral units without having to have the contained data modified for the
presence and size of neighbouring fields,

The byte following 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 SO to EOY) 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 EOL Both size values
will be stored in the usual IS0 JPEG fashion where bytes are stored in decreasing order with the most
significant byte being first. The lenpth of this marker was previously 14 and is now set to 16

MJPG DIB RIFF chunk (##de)

| | s

Padding

MIPEG Baseline DCT - YChCr DIB Map

A Baseline DCT - YCbCr will now therefore bave the following look :

80Y (xFFDE)
APPD (RFFEOC),

Length (16},

"AVI1®, Polarity, 0, FieldSize, FieldSizeLessPadding.
DRI {FFDD),

Length (4},

Restart interval.

-2 BEST AVAILABLE COPY
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DT {SFFDB},
Length (132},
Precision {0}, Table ID {0},
DOT data [64] for table ¢,
Precision {0}, Table ID {1},
DRT data [64] for table 1.
BOP0 {xFFCQ),
- Length (17},
Sample Precision {8},
Number of lines (biHeight : multiple of &),
Sample per line {(biwidth : multipile of 16},
Number of components {3} )
In of lst component {1},
Sampling ratio of lst component (H, V),
Q-table ID of lst component (0),
ID of 2nd component (2},
Sampling ratio of 2nd component (H, V),
O table ID of 2nd component (1},
ID of 3rd component {3},
Sampling ratic of 3rd component (H, V),
Q table ID of 3rd component {1},
808 {xFFDAY, .
Length (12},
Number of components (3}
ID of ist component (I}, S
DC and AC Huffman ID for 1lst component (4, 8},
ID of 2nd component (2},
DT 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, 1996

Successive approximation bit position, high and low (0,0},

*%% TMAGE DATHR ¥%*%
There could be some Restart markers.
Values are fyom xFFDJ to xFFDT.

EOI {%FFD$).

Be sure o have a single DQT as the previous ones will be overridden.
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 ##dc chunks may be sector aligned if necessary. As such, a padding chunk would be inserted
following the ##dc to preserve the RIFF format. Padding between fields should be discouraged;
however the ISO specification allows padding if the data contains OxFF for each padded byte,
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8.0 OpenDML File Format Cériiﬁaaii@n Procedures

Cancuﬂehﬁy Develop a Test Suite to measure compatibility

Test.older Codecs with new AV files,

Test old AV files with new Codecs,

Circulate all files through indusiry (i.e., everybody tests everybody else’s files).

File checker routine to verify AVE format. Frogram sy grow to include test decompressions using
software Codec.

Test using MCIAVI 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 littie boxes help beam movies, music, and photos from vour PC into the living
TOOIT.

Sean Captlain
Tuesday, January 21, 2003 5:00 PM PST

Today's high-powsr PCs can serve as compiete entertainment centers—playing CDs, DVDs, and comprassed 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 wirglass networks, which promise to bring all vour digital entertainment into the TV room while
keeping the PC out. Just as the fumacs and hot water heater pump thair content through the house
via ducts and pipes, the PC can, in theory, pump iis goodies through the air (an idea | considered in
last August's column). This notion appearad o be a newfound 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 fo a TV or stereo system;
and more companies are liksly o 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 natworks. 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 #s problems.

One problem is bandwidih: The currently dominant PC wireless standard, 802.11b, with a maximum throughput of 11
megabiis per second (and often 5 mbps or less), is not reliable enough o transmit high-quality video. Although some
companies, such as Prismig, market their 802.11b receivers for lower-bit-rate video iike video CDs, the first wircless
devices mostly grab audio from PCs, and some also display photos.

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 sand
them 1o 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 pholos, appears to be HP's real fargel. "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 nexi-generation product,

Related Content

Lof2 Mews » From IDG Natworks 2:21 AM

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2926
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



P World - Future Gear: PC on the HiFi, and the TV

which will probably use the emerging 20+ mbps 802.11g wireless standard to stream video, possibly even of DVD
quality. (Companies such as Actiontec and D-Link ars now offering 802.11g wireless cards and accass points, and
Apple has integrated the technology on its new laptops and offers a new 802.11g base station called AirPort Extreme.)

But HP may be dreaming of video to the defriment of audio. While it handles MP3 and .wma music files, the 5000
doesn't suppori the high-quality .wav format found on music Cls. And it provides basic left and right analog culpuls
only, not the digital culputs that feed high-end stereo systems.

Players. Despite the name, the little silver boxes also support .wma and .wav formats, and the
$249 model includes optical and coaxial SP/DIF 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 Haadroom
sucking Helium. The company says it wili sound better in the shipping version.

Tangled Up Without Wires

For the most part, the receivers worked smoothly in the controlled environments in which | saw them demonstrated.
Each vendor brought its own preconfigurad 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 sterao in the same rcom and no microwave ovens or 2.4-GHz cordisss phones to interfere.

Wireless networking gets messier, howevar, when you try to set it up yourself. We alrsady have an 802.11b access
point at PC World headguarters, but when | tried to set up one of the madia receivers | still had Microsoft software to
contend with. Windows XP provides an illogically complex ssries 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, | found the box for entering my WER key, but | had to dig around
for a long time to specify that | wanted 128-bif encryption using a hexadecimal key. And | can't remember where | went
to specify the wireless channel--a requirsment for some access points. ‘

' not an expert in wireless networking, but neither are many of the consumers that companies are fargeting with
these media receivers. Al laast | had the benefit of asking for help from some of our tech-savvy editors and IT staff,
and even they had troubls navigating the Windows setup.

Talk of Windows reminds me of another problem with this new home entertainment vision: It requires PCs that function
smoothly. Because PCs are so complex, they inevitably have more problems than devices like TVs or stersos. What
happens when we wed the two types of products? Will peopis 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 récsivers is an interesting
experiment in a system that may some day redefine our enterfainment 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 PCWorid.com.

ScnicWall is wrapping a redused-price package of security services arcund some of its branch-office firewall/VPN hardware.
(33-May-2007
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Overview

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
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The axamination is being carried out on the foliowing application documents

Description, Pages

1-10 as published

Claims, Numbers

1-15 received on 05-03-2012  with letter of : 01~G3-2i)12

Drawings, Sheels

1/4-4/4 as published

Reference is made to the following document; the numbering will be adhered to in the
rest of the procedure.

D1 US 2005/108320 A1 {LORD ROBERT D [US] ET AL) 19 May 2005
(2005-05-19)

1 The present application does not meet the requirémems of Article 52(1} EPC
because the subjsct-matter of claim 1 is not new within the meaning of Article
54(1} and (2) EPC.

1.1 D1 discloses:

A content quide systemn (abstract) comprising:

& content server configured to provide access to content (§15 and 186);
a tag server including a searchable database of tags (fig.1, 34 - database and
§213; 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

ihe coniteni server referencing the accessed content that is provided io the tag
server for inclusion info the searchable database of lags (§25 and 26); and

a playback device in network cornmunication with the tag server and the
content server, where the playback device is configured o search the
database, retrieve from the dalabase a tag that references content accessible
via the content server and access the content referenced by the ratrieved tag
via the content server (§33).

1.2 The subject-matter of claim 1 is therefore not new (Article 54(1) and (2) EPC).
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Dette . Feuille Demande n®
2 Dependent claims 2-15 do not appear to contain any additional features

which, in combination with the features of any claim {o which they refer, meet
the requirements of the EPC with respect to novelty and/or inventive step:

Claims 2-4 and 135 introduce content and location identifiers like URLs, which
is also disclosed in D1(827).

Claims 5 and 6 specify merely well-known database operations like add,
delete, eic... ‘ ‘

Claims 7 and 8 further introduce search and recommendation operations,
which is also disclosed in D1{§33).

Claims 9-14 introduce varicus 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 APPLICATION

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 matler as patentable, an independent claim should be filed
taking accountof Rule 43(1) EPC. The applicant should glso 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 Rule 42(1)(b) EPC, D1 should be identified in the
description and the relevant background art disclosed therein should be briefly
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 shouild
ciegrly identify the amendments made, irrespective of whether they concermn
amendmenis by addition, replacement or deletion, and indicate the passages
of the application as filed on which these amendments are based (see
Guidelines E-1, 1).
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