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YouTube started in 2005

Revolutionized
video on the web

User Generated Content
Video Sharing

2.5 Billion videos
watched in June 2006

Google purchased for
1.6 Billion in Nov. 2006

79 million users have
created a video as of
January 2008

Why?

Between 2007-2008
Every major broadcaster
(re) introduced new
online video libraries

Customized players help
monetize and track

As of May 2008:

+12 billion video clips
online

<228 minutes per
user/mo

-85 clips watched per
user/mo

Source: comScore Video Metrix — May 2008

Adobe
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Video playback in Flash

Developers and designers changed the way the world looks at video

Reach of the Flash platform was the launching pad

High quality video in Flash player 8 (circa 2006)

Above 80% penetration in less then 12 months

Media Consumption has changed
= High Quality Video 2006
= Lots of Content 2007
= Great Experience 2007
= Engaging and Social 2008
= Accessible Anywhere 2008
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uStream www.ustream.tv

~  COMMUNITY -

Follow us on

Announcements

3 @ reerat

Media Players do a lot more then play video www.adobe.tv

THE CREATVES - EPEROCE 3 (AT )

RELATED V¥

Basic playback controls
Full Screen mode
Automatic Bit rate shifting
Rating system

Video Sharing

Embed / Deep link/ Email

>yright 2008 Adobe Systems Incorporated. All rights reserved

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/

dobe confidential

Feed Subscription / Syndication
Tracking and Logging
Monetization

Advertising

Searching and Discovery
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Common tasks for the Media player

Play the media
Track the media
Discover media
Protect the media
= Watch multiple media
= Monetize the media
= Generate new content
= Share + Syndicate media
= Interact with the media

= Mash up the media

Basic Media player flow

Video Asset Streaming Server

.

|

= The basic flow of video playback is
= Video player requests media
= Server Delivers media

= Video player renders media

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/

Client Video Player

9/22/2008
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The Modern video player has many more roles

Authentication

Advertising

Error Handling

Tracking/Logging

Cue Points

Playlists

Stream Management

Interactive Features

HTML Interface

Connection Management

User Interface

Accessibility

Multiple Bitrates

Content Protection

Internet Sharing

Roles of the Media Player

Basic Delivery (circa 2005) Other things the player can do

= Connection Management .
(connect/disconnect)

= Stream Management
(play/pause/seek/volume) -

= User Interface .
(Buttons/Frame/Fullscreen)

Beyond Basics
= Authentication

= Error Handling

= Tracking "
= Cue Points .
= Accessibility .

Integrated Advertising
Remote Controls
Content Protections
Playlist

Live Controls

Picture in Picture
Interactive Features
Internet Sharing

Mulitple Camera Angles

Mobile delivery

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/
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Fundamentals of Video playback

User

Connection Stream
Interface

Management Control

Adobe Flash platform
enabled companies to change the way we experience media today

Complete control of video playback experience

ActionScript Programming API's let you innovate

Adobe Flash Professional lets you create
Adobe Flash Media Server helps protect

Adobe Flash player maximizes your reach

Fundamentals of Video playback

Connection Stream i ‘
Management Control a
[ S var |
=z
il

Server Relationship

» Buffer management

» Playback commands
= Protocol

= Encryption = QOS Monitoring

= Error Handling

= Bandwidth Control

= Authentication u

ve Capture

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/

User

Interface

= Layout
= Playback controls

= Full Screen

= Video browsing

9/22/2008
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Flash Professional CS3 + Video

= Encode video into FLV / F4V
= Drag and Drop Media player

= Connection Management

= Stream Control
= User Interface
= Stream from Flash Media Server

= Play from a web server

= Embed into the Flash SWF

= Build your own
= User Interface

= ActionScript

Basic Connection Management nection

Management

Step 1: Connect to Flash Media Server
= ActionScript 3 class: flash.net.NetConnection
= URI: rtmp://[server]/[application]
Step 2: Wait for connection to be accepted + monitor connection

= ActionScript 3 event: flash.events.NetStatusEvent

Step 3: Setup the Stream controller

= ActionScript 3 class: flash.net.NetStream Stream

" " Control
= Stream Name: “video.flv

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/ 8
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Flash Media URLs

Connection

Management

= URL’s are not the same as Web or Progressive Download URLs

= Many publishing systems / CDNs use single URL strings that include
= Server
= Stream Name
= Authentication

= Other parameters
= URL Parsing is done in ActionScript and broken into
= Connection

= Stream Name /Source

= Authentication details

URL Structures for Flash Streaming B nection

Management

= Basic URL
= rtmp://172.16.4.128/vod/mystreamname

H264-based or MP3-based URL
= rtmp:// 172.16.4.128/vod/mp4:mystreamname

= rtmp:// 172.16.4.128/vod/mp3:mysound

FLVPlayback (Source)
= rtmp:// 172.16.4.128/vod/mp4:mystreamname.f4v

= http://webserver.com/myPlaylist.smil

Application instances
= rtmp:// 172.16.4.128/vod/_definst_/mp4:mystreamname

Stream folders

= rtmp:// 172.16.4.128/vod/_definst_/folder/mp4:mystreamname

= Query-based Authentication

= rtmp:// 172.16.4.128/vod/mp4:mystreamname?token=234h234jkh&account=kt

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/ 9
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Flash Media Connection Events

= flash.events.NetStatusEvent
= "NetConnection.Connect.Closed"
= "NetConnection.Connect.Failed"
= "NetConnection.Connect.Success"
= "NetConnection.Connect.Rejected"

= "NetConnection.Connect.AppShutdown"

= "NetConnection.Connect.InvalidApp"

Stream Control

= Manage the stream playback

= Basic stream commands:
= Play
= Pause

= Seek
= Manage the Buffer

= Monitor properties of the stream
= Time
= Current Frame per Second

= Manage a playlist

= Publish a live stream

ActionScript Events let you monitor connection status changes

= Multiple streams can be delivered through a single connection

Connection

Management

Stream

Control

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/

9/22/2008
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Controlling the Stream

Stream

Control

Step 1: Connect the Stream to the Connection
= ActionScript 3 class: flash.net.NetStream
Step 2: Set the Buffer Size

= NetStream.bufferTime

Step 3: Use the NetStream.play() commmand
= NetStream.play([streamname], [start], [length],[reset playlist])

= eg: NetStream.play(“myVideo”,0,-1,true);

Step 4: Attach commands to the User Interface

Flash Media Stream Events Stream

Control

ActionScript Events let you monitor stream status

= flash.events.NetStatusEvent

= NetStream.Buffer.Empty; NetStream.Buffer.Full; NetStream.Buffer.Flush
= NetStream.Play.Start NetStream.Play.Stop NetStream.Play.Failed
= NetStream.Pause.Notify NetStream.Unpause.Notify

= NetStream.Seek.Failed NetStream.Seek.InvalidTime NetStream.Seek.Notify

= NetStream.Play.StreamNotFound
= NetStream.Play.InsufficientBW

= New events for H.264 containers
= NetStream.Play.FileStructurelnvalid

= NetStream.Play.NoSupportedTrackFound

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/

9/22/2008
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Media Player User Interfaces User

Interface

DESIGNER DEVELOPER

AT [Fw [ i [Dw| Fx

The workflow between Design and Develop in Adobe Tools
makes it easy to create new interactive experiences

Designers build experiences with Professional Tools

Developers program with a feature rich programming language

DEMO - Workflow between Products

= Many external servers/services are required
= Content
= Tracking
= playlist
= Video player connects based on
= Time code
= Timer

= Dynamic Cue Points (ad insertion points)

= User Interface reacts to data messages

Dynamic Cue point
Listel

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/

9/22/2008
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Access Control / Rights Management

= Access control can occur

= SWF Verification

Flash Madia
Packager

-
Combect Kiny

= Before the streaming connection is requested
= During streaming connection

= Real time Encryption % “&
= Unique feature of Flash Media Server (RTMPE) ;ﬁ]‘:

= Protects the content delivery

= Rights Management (

= Protects the playlist and the media v
Adobe AIR only) 5
R = |2
T
2

Standard Token-based Access Control

Custom Access Control solutions

Pre-built Video players for Flash and AIR

Adobe Flash Professional

FLVPlayback Component

OPEN VIDEO PLAYER INITIAITIVE

JW FLV MEDIA PLAYER 4.1
http://www.openvideoplayer.com j ijering.com

GPEN VIDES BLAYER INITIATIVE BARTHERS:

Al

6%
Adebe Microsoft Akamai

O racnr’ Kidipps  yowonDER

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/
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SNACKTIME

10 minutes

Live Broadcast
on the Adobe Flash platform

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/ 14
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Media consumption
has changed

9:15 AM Tiger Tees Off 12130 PM Tiger misses. Rocco IS now one u
9:30 AM Third hole 1:15 PM First Sudgen Death

10:00 AM Fith hole 1:45 PM Tiger wins!
11:30 h hole. Tiger s one u

mogdils

Explosive growth in
live video in 2008

Big League Sports
Broadcast Simulcast
Online-only
Conferences
Conceris

Examples include

= PGA Golf, NFL, MLB,
Euro 2008, Olympics

= Operation My Space
= Oprah

TENNESSEAN @ com User Ganerated Live Content

Mext generation of UGLT

Viden capiured with Flash player / Adobe Flash

Media Live Encoder

Rich publishing controls

Massive reach

Millions of dollars being invested

Social Media driven

Major Broadcast adoption

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/

9/22/2008

15



Media Players and Live Broadcasts by 9/22/2008
Kevin Towes

USTREAMEY

using the Adobe Flash platform

John Ham

Co-Founder
uStream.tv

Live to Flash
Adobe Flash player
¥ anystream.
/ E digital
- rapids
IEINLET
Live Capture High Quality Encode
(Available since 2001) H264 / VP6 Video kuLAbyie
Webcam Quality AAC/ MP3 Audio
H263 Video Command-line 2
i ripcoae’
Nellymoser Audio Error Handling P
(Speex support in FP10) VITC Timecode H TELESTREAM
ActionScript Controlled Pre-processin
p 9 ' N
User Generated Content Live Metadata ViewCast

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/ 16
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Live Broadcast workflow in Flash

ey

Capture any video source Publish

Encode Cache

H264/0n2VP6/MP3/AAC Archive
Add metadata Protect/Encrypt
Automate Control Access

Mulitple bitrate encoding  Add real time cue points

Add in-steam ads

b
L

Webcam Only

RTMP

RTlillPe
Webcam A
SDI ! RTMPt
Composite %, amystream. i RTMPte
Component digital | |
Firewire rapids : RT"V' Ps
INLET i
el
pmulticast
- TELESTRAEAM
ripcode-
- W
ViewCast

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/

Receive

Decrypt

Receive

Render media
Assemble multiple streams
Dynamic Ad placement

Handle Cue-points

Buffer management

9/22/2008
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Live Publishing with Flash Player / AIR

Capture

The Connection Management Process is the exact same as playback
Step 1: Connect to Flash Media Server
= ActionScript 3 class: flash.net.NetConnection
= URI: rtmp://[server]/[application]
Step 2: Wait for connection to be accepted + monitor connection
= ActionScript 3 event: flash.events.NetStatusEvent
Step 3: Setup the Stream controller

= ActionScript 3 class: flash.net.NetStream

Live Publishing with Flash Player / AIR
Capture

The Stream Control Process is the very similar to playback
Step 1: Connect the Stream to the Connection
= ActionScript 3 class: flash.net.NetStream
Step 2: Capture the Camera / Microphone
= ActionScript 3 class: flash.media.Camera; flash.media.Microphone
= Camera.get();
= Microphone.get();
Step 3: Attach the inputs to the NetStream
= NetStream.attachVideo(Camera)
= NetStream.attachAudio(Microphone)
Step 4: Use the NetStream.publish() commmand

= NetStream.publish([streamname], “[live|record|append]”)

"

= eg: NetStream.publish(“myVideo”,"record"”);

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/

9/22/2008
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Capture

Free from Adobe.com
www adnbe com/goffme

Broadcast-level capture
Any Input Source

High Quality Encoding
Video: H264 | VPS up to HD)
Audio: AAC | MP3
Command-line conirol
Image pre-processing
Multiple destinations
Metadata

Buffer Management
Local Archive

VITC Timecode suppoit ..

Capture

19
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Adobe Flash Media Encoder — from the command line

Commands

fme_uid

Au o fme_uid

= Scriptable
= Easy to deploy presets
= Windows Server compliant

= Auto start with OS

\corporated. All rights reser

Live Broadcasting with Adobe Flash Media Server 3

= Live streaming is supported in all versions of FMS

. [“Publishing points” are not requiredi

= Simple stream provisioning
' . =
= Stream-level configuration

= Bandwidth management

. [Real-time encryption with RTMPE or SSL ]

= High Capacity
= Live Cuepointinjection

= Multi-point publishing

=| Server side archiving

=| Server side playlists

Capture

Streaming

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/

9/22/2008
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FMS as a live source

Flash Media Server can act as a live source

= Server side playlist
= Allow you to use pre-recorded content and stream it live

= Requires Server Side ActionScript and a playlist

= Multipoint publish

= Republish an existing live stream

CDN 1

INGEST

FMS

INTERNET

Gy

CDN2

INGEST

FMS

INTERNET

AN SAR

= Insert real-time metadata into the stream -«7: oo
NGEST
= distribute to multiple servers / CDNs ‘ £~
a )
5
‘ 3
DEMO (Time Permitting) 11000101011

Data stream: Ad Server,
Program Server, Other

Changes in the Media player

Step 1: Connect the Stream to the Connection

= ActionScript 3 class: flash.net.NetStream
Step 2: Set the Buffer Size
= NetStream.bufferTime

Step 3: Use the NetStream.play() commmand
= NetStream.play([streamname], [start], [length],[reset playlist])

= eg: NetStream.play(“myLiveVideo”,-1,-1,true);

Step 4: Attach commands to the User Interface

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/

eceive

The Stream playback process is similar except the play command

CONSUMER

“start” parameter can
be a “-1" to play a
pre-recorded if live is

not available

Default: “-2" will play

a live stream and wait

to become available

9/22/2008
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| Output | Compiler Errors | Actions - Fram
+

Flash Professional CS3 +

= FLVPlayback will work with
Live Broadcasts

= Set the “isLive” property to
“true” using ActionScript

e

=
R P HBYE R IEYCC

Live Broadcasts ' )
Receive

[FlvPlayback.isLive = true;

= The AS2 Component is
configured in the
component inspector

http://www.adobe.com/go/fms/
http://www.adobe.com/go/fmsp/
http://www.adobe.com/go/fme/
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