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ABSTRACT

HTTP protocol is used by the final user for vidéeaming services provided by a
server. The bit-rate depends on the final use@sufes and the available bandwidth
between the user and the server. As part of tha@stteevideo streaming system has
been developed and tested using HTTP protocohisncase the user has the ability to
download different video qualities from the serbbased on the feedback received by
the final user. For handshake communication betweeruser and the server HTTP

protocol is used.
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1.1 Internet- TCP/IP.
1.1.1 TCP/IP
"TCP/IP" (Transmission Control Program/InternedtBcol=t+
0 Internet)
! 1
) TCP/IP $

TCP Transmission Control Protocol

(+ 0 ) IP  Internet Protocol {
1 )
(layers).
$

3

| $ .

$ $
$
Osl, ,
.
# oSl o TCP/IP
P,
, TCP/IP 4



1.1.2 TCP/IP
1 (encapsulation)

.4 3 !

4 TCP/IP

4 | Egappoyrig

3 | MeTapopig

1| Luvdiopou .y. Ethernet, Token Ring, ki,
( 1: TCP/IP)

' 4 1, 0 1
Internet ", 0 $ Internet.
1.1.3
1.1.3.1

" $ 3%

$ I
$ TCP/IP " $
$ : '

1.1.3.2

" $ $ :

: $ (error control),

(fragmentation) (flow control).)



1) connection-oriented,. . TCP

2) connectionless,. . UDP

IP)

/ $ : $ !
$ " $
$ " : " (ports).- "
$ (best effort delivery),
$ " 3
: , TCP
connection-oriented :
$
$
/
$ $ (congestion control)
(dynamic routing),
! TCP/IP ($
! (.. OSPF).
SCTP " ", connection-oriented
stream-oriented, byte-oriented TCP, $
multiplexing " (stream) .+
multi-homing, ,
; " ($
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UDP connectionless
(datagrams)5 P, best effort " "
$ ( checksum).6
$ streaming ( : ) $

connection-oriented ,

, " / $ (

DNS).

TCP UDP $ (

) TCP UDP : "
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RTP
(real-time) streaming audio video. '
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UDP
1.1.33!"#%
" $
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#
1 2
0
!
!
1
OSPF, RIP,

IP $

(upper layer protocols) !

1.1.3.4$%&'( $

link),

%

ICMP IGMP
! P, ICMP (
$ $ IP)
IP ,
1 ;
OSI. 5 (.. BGP,
) ! ,
P $ )
3 ) ( )
interface, firmware
(chipsets),
(data
$ (packet header) ,
(frame) $
( $" ), P $
PPP. # | (.. ADSL)

PPPoOE# , Ethernet IEEE 802.11 (
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(WAN)

carrier, Framerelay, ATM

Network, VPN). #'

1
$
).
$ ,
repeaters, " ,
$
1.2
1.2.1 Unicast
3
$

video $

PPP

. %

T-carrier E-

Packet over SONET/SDH (POS).

"point-to-point". 4

$

. %

VPN

(Virtual Private

(. . hubs,
)
] -)1
unicast
.5 unicast
$ ,
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Ethernet 20"

100 kb
1000 kb , 10
1

.4 (unicast) 3
« " 2) 600 kbps, "
4 1200 kbps 5 2000 kbps.
1.2.2 Broadcast

broadcast.4
broadcast , "
$ .t $
unicast, broadcast !
.4 '
' : $
$ o
. % : broadcast
$
.4 , "
" & , .
broadcast
(subnets) .' ! broadcast

12



1.2.3 Multicast
multicast

multicast

( ), $

« » $ multicast group
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unicast. + , " Ethernet
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$ Internet

#
$
. 8
(scatter),

(gather),
1.3 online
1.3.1 Progressive Download
) Progressive Download

$

$
(all to all broadcast),

(total exchange),
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! live streaming.

URLrequest viaHTTP

Progressive Download

( 3: Progressive Download)
1.3.2 Stateful streaming
2 streaming RTSP
(Real-Time Streaming Protocol) Stateful
server
streaming server
server
RTP $ UDP TCP
server PLAY, PAUSE .. ..
! server
I I
Stateful
streaming : $
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Traditional Streaming

I'.

= Stateful protocol i
- Media is sent as a series of
| small packets

| * Client can PLAY, PAUSE, etc. |

Default RTSP packet size = 1452 bytes
(i.e. 11 milliseconds of 1 Mbps video)

( 4: Stateful streaming)

1.3.3 Adaptive bitrate streaming

1.3.3.11()
adaptive bitrate streaming streaming
) /A
video streaming streaming RTP  RTSP,
adaptive streaming
http stateless !

HTTP, Internet.

" CPU
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buffering, high-end  low-
end
1.3.3.2 " $( * (+ $ adaptive bitrate streaming

, studios

adaptive bitrate streaming,

- 5 $ 1)

: , adaptive bitrate streaming,

( ,
adaptive bitrate streaming
high-end streaming,

1.333, %" $ adaptive bitrate streaming

media streaming 3

adaptive bitrate streaming
!
! 3

adaptive bitrate streamindl

adaptive

bitrate streaming
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1.4

141

spot

Adaptive Streaming

= Media is split up into a series of
file chunks which are downloaded
via plain HTTP

= |f several bitrates are available,
client can choose between chunks
of different size

Typical chunk size = 2 seconds of video
(i.e. 250 KB for 1 Mbps video)

( 5: adaptive bitrate streaming)

Quality of Experience (QoE)

- ,  routers,
L H#
: routers
" i WiFi hot
$
! HTTP . HTTP
80
" router

web surfing.
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1.4.2
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$
143" #
1.4.4
)
$
1
server
server

$ !
(QOE),
$
1 $ !
L H#H
.1
server
!
!
server - (
$
$
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2. Dynamic Adaptive Streaming over HTTP (DASH).

2.1 .

Dynamic Adaptive Streaming over HTTP (DASH) multimedia streaming

! MPEG.
DASH 2010 & 2011
1 +
2011.
2.2 .
DASH multimedia streaming
server $
client HTTP.4
$  xml $

media presentation description (MPD) 6 $

$ ;

, URL C e
adaptive bitrate streaming.

- I
Group 1 R Initialization Segment
. httpe/fabr.rocks.com//ahs-5.3gn
Representation 3
Representation 1 "‘ P

| Rate =500 Kbps e
_ Rate =500 Kbps e

Media Segment 1
start=0s
hittpfabr.rocks.comyfahs-5-1. 355

Representation 2

Media Segment 2

start=10s
| hitpy/fabrrocks.comyahs-5-2. 35

( 6: MPD )
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! server

I,
———

DASH client
MPD $ client
throughput, " ,
$
7 8.
Contents on the Web Server
’
" Movie A— 200 Kbps il
pequest Manifest for Movie A

Movie A — 1.2 Mbps

Request
>

Response

——

<) fo
Request Movie A (200 Kops)
400 Wops) for =2

Manifast

r =0

= -ﬁequast novie Al .
for =
.-*u.uest Movie A {800 Khips) 10

=

REQUES[ WIoviE A A00 ¥ops for t= 16
o | 1]

~>

1=28
y 00 Kbps) for
wiovie a8
Request
/’.“r

Keep requesting

Improve quality

Loss/congestion detection

Revamp quality

Time (s)

DASH)

Client manages

- Manifest(s)

- HTTP transport

- TCP connection(s)

- Playout buffer

| —
-
- Dropped frames

Client monitors/measures

- Download times and throughput

- Local resources (CPU, memory, screen, etc.)

Client performs adaptation

Client DASH)
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2.3 DASH
streaming stateful
Real-Time Streaming Protocol (RTSB). client
streaming server, server " client,
H , server
client .5
, server : stream
$ TCP UDP.' HTTP
stateless.5 HTTP, server
| |
1 , HTTP !
streaming, I
3  (progressive download) HTTP Web servers.
$ client ! HTTP/1.1,
HTTP Web server( ! Web
server HTTP/1.1), ! Bytes
4
3 1)
$
$ $ 3
), 2) bitrate adaptive 3)
|
DASH

$ HTTP

3 HTTP,
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1 e =
\‘ over )
Wireless x
and :

Mobile

Access l

Media _ @
Preparation I\:ﬁins \ ‘
Origin a
( 9+ DASH)
# 9 %
streaming HTTP. -
: $
$ - , [
$ (media presentation description -MPD).
servers (media origin servers) .
' servers http servers,
HTTP ( !
HTTP ). ,
HTTP caches proxies," $ servers (
$ ). client ! MPD $
!
, HTTP GET

25



servers,! " . client ,

" " " (on-time request).

bitrate )

Media Presentation on HTTP Media HTTP Streaming Client
Server Presentation
Description
~ HTTP
— Streaming
» Control
=
2 on-time http
: requests to
: segments
: HTTP/1.1
[
—
|
( 10: Adaptive streaming HTTP 1.1)
# Adaptive Streaming HTTP (DASH)
o O (HTTP server )
( $ )
o 6 80,
firewall NAT.

o] HTTP streaming

26



o  HTTP

servers cache HTTP.

stream server.

stream server.

o 4
streaming
$
DASH
!
0 streaming
o]
)
o]
$

(streaming session)

, HTTP,

(TCP/IP)

TCP

bitrate

bitrate

. (On-demand streaming)

(Time-shift viewing),

(Personal Video Recording-PVR)
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demand

$

live streaming

fast forward

DASH

rewind

on
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3.9 # DASH.

3.1 Adobe Systems's HTTP Dynamic Streaming

) Adobe 10.1 Flash Player
DASH ! HTTP servers
$ ! MP4  $ (F4F)./ ! !
HTTP
#
o O " 99% ) // Flash Player.
o 6 MP4 $ (F4F).
o + Adobe Flash Access.
o/ CDNs.
o] (Open Source

Media Framework—OSMF).

0
o / " Ni\Y fav.
o / xml (manifest) f4m.
) $ DASH ! f4m
flv  fAv
$ 11.
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PREPARATION DISTRIBUTION PROTECT CONSUMPTION

H MEDIA
faf cusrom

MANIFEST

VoD

g
= MEDIA
FF‘—mI’lENT

ﬁ MANIFEST

0‘;]1:;' (o) *----ll--l------l--l--
G

HTTP CAC
MODULE MODULE HTTP

MANIFEST
<Fl»' ﬁ fam A PLAYER 10.1
LIVE LVE PACKAGER LICENSE SERVER
( 11 Adobe Systems's HTTP Dynamic Streaming)
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3.2 Apple HTTP Live Streaming

HTTP Live Streaming

client.
o} server !
0
! $
0 client
3.0 i0S 4.0
)
AAC audio)
.M3US8.
# server
MPEG-4
$ n
web servers
12.

server,
web servers

$

$ n
D)%

Safari.

MPEG-4 (H.264 video
As.
s

.M3U8

URL link
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media encoder

Distribution

> stream segmenter

arigin web server

> e

MPEG-2 b |
Index - | -
o transport stream I'Imgx ? ﬁi
L > s |
AudiofVideo
inputs
To I
Client
% [
( 12: HTTP Live Streaming)
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3.3 Microsoft's Smooth Streaming

' 2008

DASH

$ HD. 4
NBC Olympics.% $

MPEG-4 Part 14 (ISO/IEC 14496-12).

' 2 Silverlight !
$
Smooth Streaming
xml
$ "
Client ismc $
# Client! smc
! sm
" smv
$ DASH

Internet Information Services (IIS) 7.&
Smooth Streamingt

Akamai

Smooth Streaming
DASH.
smv

Server .ism

Server Server

CH# 13 14

Smooth Streaming.
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I1S Smooth Streaming Media Workflow

& DELIVER X 4

B

Expression Encoder 2 enondes Sliverlight 2 reads the
wideo at different quality levels, manifest and plays MP4
each in a conbguous MP4 file, h.':grrn.-m.-... dd.'mlnlee’jy swilching

between qualidy levels

then publishes the manifests, the

Siveright 2 player, and wdeo files 5 Smoath Streaming creates small,

whs70 cacheabie fragments from the contiguots

MP4 lijes, then delvers Web pages. the

client mamnifest, the Sivedight player, and
cacheable MP4 fragments

( 13:" Smooth Streaming)

IS Smooth Streaming
el E l I@,,

N
e .
"'uﬂ

( 14:. DASH Smooth Streaming[26])
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3.4 Octoshape Multi-BitRate

) Octoshape $

http streaming (CDNs)

\ Internet h
e

i

EDGE NETWORK SOLUTIONS

( 15:0 CDNs[21])

STANDARD OCTOSHAPE MULTICAST ENABLED
ENCODESERVER e MULTICAST RELAY ISP BACKBONE

LIVESTREAM  OCTOSHAPE DATASTREAMLETS
BROADCASTERSOFTWARE

k.

i
[

MULTICAST ENABLED MULTICAST ENABLED
ISP LAST MILE #1 ISP LAST MILE #2

( 16:" Octoshape Multi-BitRate[21])
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3.5 DASH VLC plugin

Christopher Mller Christian Timmerer[7] dash plugin
vic player http
streaming $
netbook, smartphone. . .. #

vic player  plugin

plugin
http streaming.
) $
client ! -CMP $
-MPD server $ mp4.
Server Clert

HTTF request for CMP___—————

CMP

Rﬂ

HTTP request for MPD___——

configure CMP

HTTF request for seg1#bitrate=158124———

HTTF request for seg2#bitrate=191066 ———

| T

HTTP request for seg3#bitrate=191066 ———

segment-3

\—‘—_—\—\—‘—\‘-

( 17:. DASH VLC plugin)
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ContentServer {

Mobile Device

Internet N
= -\\ ,/:
\ =
o : 4

. \ i
e “—'ﬂ“m.___,.//
Context
Digital
Item
|
( 18:" DASH VLC plugin)

Dash Streaming
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3.6 GPAC

GPAC " 9
- $ $
$ : :
" ANSI C Telecom ParisTech (a.k.a. ENST).
GPAC DASH $
DASH
o MP4Box, MP4
0 MPA42TS, MPEG-2 MP4
0 Osmo4, MP4Client. . ., DASH
! GPAC DASH VLC plugin
MPD MP4 $ $
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3.7 GStreamer

GStreamer GPAC $

DASH ! Apple .m3u8

souphttpsrc location=http://localhost/myvideo.m3u8 livestreamdec ! queue !

mpegtsdemux ! queue ! ffdec_h264 ! queue ! ffmpegspace ! queue ! xvimagesink

39



4, DASH “Adobe HTTP
Dynamic Streaming”

4.1
% DASH Adobe HTTP Dynamic
Streaming 3%
$
$ $
Adobe
o ) DASH Adobe
$
$
0 ) Adobe $ !
DASH
DASH
o 5
$
Adobe
$
DASH
o + flash player

99%.

40



o 4 client DASH player
Open Source Media Framework

$ sample players

$ ,
" DASH player

Open Source Media Framework.
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4.2

% windows
Xp pc client, Flash Media Server windows
Dummynet System Unix $
19.
#  client flash player google chrome
browser
server.
#  Server free Flash Media Server 445( : 31)
Adobe DASH video streaming
OSMF 1.6.1
StrobeMediaPlayback player debug $ (+ : 32,33)
. % " StrobeMediaPlayback
Adobe Flash Builder 4.%( 34).
# $
Adobe Media Encoder CS54#5( : 35) $ f4v 5
$ : 512, 756, 1024, 1280, 1536
FAM File Generatot{ 36)
manifest file¢ 37)
$  xml
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= .

., -
P H'ﬁn‘b__‘f JH#EI:IDI:'E flash media server
. e
Durmrmynet
( 19:+ DASH)
4.3

# $

4 Dummynet $

bandwidth Gauss 500 Kbps 2 Mbps

0%, 2%, 3%, 5% 8% !
. % $ $
debug player

wireshark( 20).



(

20: HTTP DASH Handshaking $

wireshark)
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Packet loss rate: 3%

—+ Bandwidth
—=— Selected Quality

A p\o.i "I:b "f/\ n)'\ “Jb‘ (,:Pt ,\Q@b&\b\\bo.‘(\rb(\« \Q)Q\gbqu
Playback Time(sec)

( 23: Network Bandwidth vs Selected Quality for padkes rate 3%)

Packet loss rate: 5%

—— Bandwidth
—=— Selected Quality

Playback Time(sec)

( 24: Network Bandwidth vs Selected Quality for padkes rate 5%)
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Packet loss rate: 8%
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( 25: Network Bandwidth vs Selected Quality for padkes rate 8%)
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4.4

0
throughput PSNR
bandwidth
$
I
$
$ $
$

) DASH

bandwidth

DASH $
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6." : &! Adobe DASH player

6.1 !"

StrobeMediaPlayback\src\org\osmfinet $

StrobeMediaPlayback player "

$ $

$ " Action Script 3.0!

StrobeNetStreamSwitchManager,NetStreamBufferMariags, PlaybackOptimizatio

nMetrics  HTTPStreamingNetLoaderAdapter.

+

$ n
a) HTTPStreamingNetLoaderAdapter:

DASH

package org.osmf.net

{
import flash.events.NetStatusEvent;
import flash.net.NetConnection;
import flash.net.NetStream;

import org.osmf.events.*;

import org.osmf.media.URLResource;

import org.osmf.net.httpstreaming.*;

import org.osmf.net.rtmpstreaming.DroppedFramesRul

import org.osmf.net.httpstreaming.f4f.*;

/**

* PlaybackOptimization adapter for RTMPDynami&aimingNetLoader.

*

public class HTTPStreamingNetLoaderAdapter exte¢itisP StreamingNetLoader
{

/**
* Constructor.
*
public function
HTTPStreamingNetLoaderAdapter(playbackOptimizati@mslger:PlaybackOptimizationManagd
)
{
this.playbackOptimizationManager = playbackOjationManager;
super();
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/**

* @private
*

* Overridden to allow the creation of a NetStr&witchManager object.

*

* @langversion 3.0

* @playerversion Flash 10

* @playerversion AIR 1.5

* @productversion OSMF 1.0

*

override protected function
createNetStreamSwitchManager(connection:NetCororgatietStream:NetStream,
dsResource:DynamicStreamingResource):NetStream®véticagerBase

{
playbackOptimizationManager.optimizePlayback(extion,
netStream, dsResource);
netStream.addEventListener(NetStatusEvent. NERATSIS,
onNetStatus);
return super.createNetStreamSwitchManager(coiomeaetStream,
dsResource);

}

/I Internals
1
private function onNetStatus(event:NetStatusBEvenitl
{
var netStream:NetStream = event.currentTargBlieaStream;
if (event.info.code ==
NetStreamCodes.NETSTREAM_BUFFER_EMPTY)

{
if (netStream.bufferTime >= 2.0)
{
netStream.bufferTime += 1.0;
}
else
{
netStream.bufferTime = 2.0;
}
}
}
private var playbackOptimizationManager:PlaybagtizationManager;
}
1
b) PlaybackOptimizationMetrics: ! $

DASH $

streaming
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package org.osmf.net

{

import flash.events.NetStatusEvent;
import flash.net.NetStream;

import flash.net.SharedObject;
import flash.system.System;

import org.osmf.player.utils.StrobeUtils;

CONFIG:LOGGING
{

import org.osmf.logging.Log;
import org.osmf.player.debug.StrobelLogger;

}

public class PlaybackOptimizationMetrics extendgIMreamMetricsBase

{
public static const ID:String = "PlaybackOptintibaMetrics";

/**

* Constructor.

*
* @param netStream The NetStream to provideiosefor.
**/
public function PlaybackOptimizationMetrics(net&tm:NetStream)
{
super(netStream);
/I Retrieve the metadata from the NetStream

NetClient(netStream.client).addHandler(NetStreadg3cON_META DATA,
onMetaData);
function onMetaData(value:Object):void

{

NetClient(netStream.client).removeHandler(NetStr€ades.ON_META_DATA,
onMetaData);
/I We assume that the asset metadata has tteagwurate

value,
Il that's why we overwrite any existing value.

/l audiodatarate and videodatarate are seldhits. We need
to transform it to bytes.

averagePlaybackBytesPerSecond =
StrobeUtils.kbitsPerSecond2BytesPerSecond(valuedathrate + value.videodatarate);

duration = value.duration;

}
try

{
var sharedObject:SharedObject =
SharedObject.getLocal(STROBE_LSO_NAMESPACE);
averageDownloadBytesPerSecond =
StrobeUtils.kbitsPerSecond2BytesPerSecond(sharedOdgta.downloadKbitsPerSecond);
CONFIG::.LOGGING

{
logger.qos.IsoDownloadKbps =
sharedObject.data.downloadKbitsPerSecond;

}

1
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catch(ignore: Error)

{
Il lgnore this error
CONFIG::.LOGGING
{
logger.info("LSO access is disabled.");
}
}

/I Register a NET_STATUS handler, so that weatpdhe local
SharedObject with the new bandwidth measurement.

netStream.addEventListener(NetStatusEvent. NEATSIS,
onNetStatus);

function onNetStatus(event:NetStatusEvent):void

{
if (event.info.code ==
NetStreamCodes.NETSTREAM_PLAY_STOP || event.infdece=
NetStreamCodes.NETSTREAM_PAUSE_NOTIFY)

{
if (averageDownloadBytesPerSecond > 0)
{
try
{

/I Update the Local SharedObject
with the latest bandwidth measurement.

var sharedObject:SharedObject =
SharedObject.getLocal(STROBE_LSO_NAMESPACE);

sharedObject.data.downloadKbitsPerSecond =
Math.round(StrobeUtils.bytesPerSecond2kbitsPerSKesrrageDownloadBytesPerSecond));
sharedObject.flush(10000);
CONFIG:.LOGGING

{
logger.gos.lsoDownloadKbps = sharedObject.datanttmd KbitsPerSecond;
}
}
catch (ingore:Error)
{
/I lgnore this error
CONFIG:.LOGGING
{
logger.info("IsoDownloadKbps value is not updasétte LSO access is disabled.");
}
}
}
}
}
}
public function get duration():Number
{
return _duration;
}
public function set duration(value:Number):void
{
_duration = value;
}
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/**
* The average download ration per second valakeulated based on a
* recent set of samples.
*
* @langversion 3.0
* @playerversion Flash 10
* @playerversion AIR 1.5
* @productversion OSMF 1.0
*
public function get downloadRatio():Number

{
return averageDownloadBytesPerSecond /
averagePlaybackBytesPerSecond;

/**

* The average playback bytes per second vahleylated based on a
* recent set of samples.

* @langversion 3.0

* @playerversion Flash 10

* @playerversion AIR 1.5

* @productversion OSMF 1.0

*/
public function get averagePlaybackBytesPerSegoamber
{
return avgPlaybackBytesPerSecond.average;
}
public function set averagePlaybackBytesPerSdwahd::Number):void
{
avgPlaybackBytesPerSecond.clearSamples();
avgPlaybackBytesPerSecond.addSample(value);
}
/**

* The average max bytes per second value, ckmlibased on a
* recent set of samples.

*

* @langversion 3.0

* @playerversion Flash 10

* @playerversion AIR 1.5

* @productversion OSMF 1.0

*
public function get averageDownloadBytesPerSeQaddmber
{
return avgMaxBytesPerSecond.average;
}
public function set averageDownloadBytesPerSea@hae:Number):void
{
avgPlaybackBytesPerSecond.clearSamples();
return avgMaxBytesPerSecond.addSample(value);
}
public function get averageDownloadKbps():Number
{
return averageDownloadBytesPerSecond /128;
}
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public function get averagePlaybackKbps():Number
{

}
/**

* @private

**/
override protected function calculateMetrics()dvo

{

return averagePlaybackBytesPerSecond / 128;

super.calculateMetrics();

/Il XXX cdobre - this needs to be refactored ridev

/I to eliminate the dynamic dependency on prigpeaime

if (netStream.hasOwnProperty("qosInfo") && netstm["qosinfo"] =

null)

/[l HTTPStreaming content.
if (netStream.info.videoBufferLength > 0)

{

avgPlaybackBytesPerSecond.addSample(netStreamidgoBufferByteLength /
netStream.info.videoBufferLength);
}
maxBytesPerSecond =
netStream["'qosInfo"]["downloadRatio"] * netStreanfa.videoBufferByteLength /
netStream.info.videoBufferLength;
if (maxBytesPerSecond > 0)

{
avgMaxBytesPerSecond.addSample(maxBytesPerSecond);
}
}
else
{

if (netStream.bytesLoaded > 0)

/I Progressive content
if (netStream.bytesLoaded < netStream.byted) ot

{

if (netStream.info.videoBufferLength > 0)

{

avgPlaybackBytesPerSecond.addSample(netStreamidgoBufferByteLength /
netStream.info.videoBufferLength);
}

avgMaxBytesPerSecond.addDeltaTimeRatioSample (reetBtbytesLoaded, new
Date().time / 1000);
}

else
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/I RTMP Content

var playbackBytesPerSecond:Number =
netStream.info.playbackBytesPerSecond,;

var maxBytesPerSecond:Number =
netStream.info.maxBytesPerSecond;

if (playbackBytesPerSecond > 0)

{
avgPlaybackBytesPerSecond.addSample(playbackByigsBond);

}

if (maxBytesPerSecond > 0)
{

avgMaxBytesPerSecond.addSample(maxBytesPerSecond);

}
}

CONFIG::LOGGING
{

logger.qos.duration = _duration;

logger.qos.downloadRatio = this.downloadRatio;

logger.qos.playbackKbps = this.averagePlaybgtdd®PerSecond / 12§;

logger.qos.downloadKbps = this.averageDownlgaelEPerSecond /
128;

logger.qos.avgDroppedFPS = averageDroppedFPS;

logger.trackObject("PlaybackOptimizationMetricgiis);
}
}

/I Internals
1
private var _duration:Number;

private var avgPlaybackBytesPerSecond:RunningsgerE new
RunningAverage(DEFAULT_AVG_MAX_BYTES_SAMPLE_SIZE);

private var avgMaxBytesPerSecond:RunningAveragew
RunningAverage(DEFAULT_AVG_MAX_BYTES_SAMPLE_SIZE);

private var previousMeasurementTimestamp:Numbsal;
private static const DEFAULT_AVG_MAX BYTES_ SAMPLEIZE:Number
= 50;

private const STROBE_LSO_NAMESPACE:String =
"org.osmf.strobemediaplayback.Iso”;

CONFIG::LOGGING
private var logger:StrobelLogger = Log.getLoggstibbeMediaPlayback") as
Strobelogger;

}
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c) NetStreamBufferManagerBask: !
Buffer )
100 frames 4
Buffer

4

package org.osmf.net

{
import flash.events.NetStatusEvent;
import flash.net.NetStream;

CONFIG::LOGGING

{

import org.osmf.logging.Log;

import org.osmf.player.debug.StrobelLogger;

}

/**

* BufferManager is responsible for updating theferTime based on the NetStream
events and

* bandwidth versus video bitrate ratio.

*/

public class NetStreamBufferManagerBase

{
/**
* Constructor. Starts listening on the NetStreamnts.
*/

public function NetStreamBufferManagerBase(net&tn:NetStream,
metrics:PlaybackOptimizationMetrics)

{
this.netStream = netStream;
this.metrics = metrics;
netStream.addEventListener(NetStatusEvent. NEATHS,
onNetStatus);
}
public function get expandedBufferTime():Number
{
return _expandedBufferTime;
}
public function set expandedBufferTime(value:N@mbvoid
{
_expandedBufferTime = value;
}
public function get initialBufferTime():Number
{
return _initialBufferTime;
t
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public function set initialBufferTime(value:Numberdid

{
_initialBufferTime = value;
}
public function get minContinuousTime():Number
{
return _minContinuousTime;
}
public function set minContinuousTime(value:Numbeid
{
_minContinuousTime = value;
}
public function computeBufferTime():Number
{
if (isNaN(metrics.downloadRatio) || metrics.ddoadRatio > 1)
{
return NaN;
}
if (iIsNaN(metrics.duration - netStream.time))
{
return NaN;
}

var result:Number;

/l The bandwidth rate is smaller then the vil#oate. Let's wait a little
bit longer but provide

/I continuous playback for a specified interval.

var continuousTime:Number = minContinuousTime;

if (metrics.duration - netStream.time > 0)

/'If the remaining time is smaller then thenegning video

/I duration we'll set a smaller buffer sized @ahus reduce the
wait time.

continuousTime = Math.min(metrics.duration -
netStream.time, continuousTime);

}

I/l The expandedBufferTime will be computed towla continous
playback

var bufferComputedTime:Number = continuousTinie*(
metrics.downloadRatio);

/I Prevent the new buffer size from being smndtien the previous
value of the bufferExpandedTime

bufferComputedTime = Math.max(netStream.buffeidté,
bufferComputedTime);

return bufferComputedTime;
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/I Protected
Il

protected var netStream:NetStream;
protected var metrics:PlaybackOptimizationMetrics

protected function onNetStatus(event:NetStatusgwmid

{

switch (event.info.code)
{
case NetStreamCodes.NETSTREAM_PLAY_START:
if (Istarted)

{
/I On PAUSE/RESUME the buffer is not
reset, so don't update it.
/I Set the initialBufferTime only for the dir
play event.
netStream.bufferTime = initialBufferTime;
started = true;
}
break;

case NetStreamCodes.NETSTREAM_SEEK_NOTIFY:

/[l When seeking set a small bufferTime in the
beginning to allow the user to see some of theesunt

/I before providing a bigger buffer for contous
playback. This should prevent the user from having

/I to wait too long if he seeked to an undsgir
position.

netStream.bufferTime = initialBufferTime;

break;
case NetStreamCodes.NETSTREAM_BUFFER_FULL:
if (isNaN(metrics.downloadRatio) ||

{

/I For high or unknown downloadRatio
simply set the buffer to the expandedBufferTimefigpsetting.

CONFIG::LOGGING

{

logger.info("ExpandedBuffer:.
previousBufferTime={0} currentBufferTime={1}", netBam.bufferTime, expandedBufferTime)

logger.qos.buffer.time =

}

netStream.bufferTime =

metrics.downloadRatio > 1)

expandedBufferTime;

expandedBufferTime;
break;

}
case NetStreamCodes.NETSTREAM_BUFFER_EMPTY:

/I On buffer empty we will compute a dynamidfer
time based on bandwidth measurement.

var bufferComputedTime:Number =
computeBufferTime();

if (bufferComputedTime > 0 &&
bufferComputedTime != netStream.bufferTime)

{
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CONFIG::LOGGING
{

logger.info("DynamicBuffer:
previousBufferTime={0} currentBufferTime={1}", netSeam.bufferTime, bufferComputedTime);

logger.qos.buffer.time =
bufferComputedTime;

netStream.bufferTime =
bufferComputedTime;

break;

}

/I Internals
1

private var _initialBufferTime:Number = 1;
private var _expandedBufferTime:Number = 10;
private var _minContinuousTime:Number = 30;

private var started:Boolean = false;

CONFIG::LOGGING

{
private var logger:StrobeLogger = Log.getLogg8tibbeMediaPlayback") as
StrobelLogger;
}
}
}

d) StrobeNetStreamSwitchManager:

! ! DASH "
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package org.osmf.net

{

import __AS3___.vec.Vector;

import flash.errors.lllegalOperationError;
import flash.events.NetStatusEvent;

import flash.events.TimerEvent;

import flash.net.NetConnection;

import flash.net.NetStream;

import flash.net.NetStreamPlayOptions;
import flash.net.NetStreamPlayTransitions;
import flash.utils.Dictionary;

import flash.utils.Timer;

import flash.utils.getTimer;

import org.osmf.utils.OSMFStrings;

CONFIG::.LOGGING

{

import org.osmf.player.debug.StrobelLogger;
import org.osmf.logging.Logger;

import org.osmf.logging.Log;

}

/**

* NetStreamSwitchManager is a default implemeotedf

* NetStreamSwitchManagerBase. It manages tiansibetween

* multi-bitrate (MBR) streams using configuralsi@itching rules.

*

* @langversion 3.0

* @playerversion Flash 10

* @playerversion AIR 1.5

* @productversion OSMF 1.0

**/

public class StrobeNetStreamSwitchManager extdledStreamSwitchManagerBase

{

/**

* Constructor.
*

* @param connection The NetConnection for théSiteam that will be

managed.

* @param netStream The NetStream to manage.
* @param resource The DynamicStreamingResobated playing in the

NetStream.

* @param metrics The provider of runtime metrics
* @param switchingRules The switching rules thé manager will use.
*
* @langversion 3.0
* @playerversion Flash 10
* @playerversion AIR 1.5
* @productversion OSMF 1.0
**/
public function StrobeNetStreamSwitchManager
( connection:NetConnection
, hetStream:NetStream
, resource:DynamicStreamingResource
, metrics:NetStreamMetricsBase
, switchingRules:Vector.<SwitchingRuleBase>)

62




super();

this.connection = connection;

this.netStream = netStream;

this.dsResource = resource;

this.metrics = metrics;

this.switchingRules = switchingRules || new
Vector.<SwitchingRuleBase>();

_currentindex = Math.max(0, Math.min(maxAllowedéx,
dsResource.initialindex));

checkRulesTimer = new Timer(RULE_CHECK_INTERVAL)
checkRulesTimer.addEventListener(TimerEvent. TRMEheckRules);

failedDSI = new Dictionary();

/I We set the bandwidth in both directions base@ multiplier applied
to the bitrate level.

__bandwidthLimit = 1.4 *
resource.streamltems[resource.streamltems.lengbitrate * 1000/8;

netStream.addEventListener(NetStatusEvent. NERTSIS,
onNetStatus);

/I Make sure we get onPlayStatus first (by sgté higher priority)
/I so that we can expose a consistent statéetts

NetClient(netStream.client).addHandler(NetStread@3cON_PLAY_STATUS,
onPlayStatus, int. MAX_VALUE);

}
/**
* @private
*/
override public function set autoSwitch(value:Rxam):void
{
super.autoSwitch = value;
CONFIG::LOGGING
debug("autoSwitch() - setting to " + value);
}
if (autoSwitch)
{
CONFIG::LOGGING
debug("autoSwitch() - starting check rulesetirt);
checkRulesTimer.start();
}
else
{
CONFIG::LOGGING
debug("autoSwitch() - stopping check rulesetir);
checkRulesTimer.stop();
}
}
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/**
* @private
*
override public function get currentindex():uint

{
}

/**

* @private

*

override public function get maxAllowedIndex(}:in

{

return _currentindex;

var count:int = dsResource.streamltems.lendth -
return (count < super.maxAllowedIndex ? count :
super.maxAllowedIndex);

}

/**

* @private

*

override public function set maxAllowedIndex(valint):void

{

if (value > dsResource.streamltems.length)

{
throw new
RangeError(OSMFStrings.getString(OSMFStrings. STREAMTCH_INVALID_INDEX));
}

super.maxAllowedIndex = value;
metrics.maxAllowedIndex = value;

}

/**

* @private

**/

override public function switchTo(index:int):void

{
if (lautoSwitch)

{

if (index < 0 || index > maxAllowedIndex)

{
throw new
RangeError(OSMFStrings.getString(OSMFStrings. STREAMTCH_INVALID_INDEX));
}

else
{
CONFIG::LOGGING
debug("switchTo() - manually switching to
index: " + index);
}
if (metrics.resource == null)
{
prepareForSwitching();
}
executeSwitch(index);
}
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else

{
throw new
lllegalOperationError(OSMFStrings.getString(OSME®Is.STREAMSWITCH_STREAM_NOT
_IN_MANUAL_MODE));

}
}
/I Protected
Il
/**

* Override this method to provide additional d&mning around

* allowing automatic switches to occur. Thisthea will be invoked
* just prior to a switch request. If false &urned, that switch

* request will not take place.

*

* <p>By default, the implementation does thédwaing:</p>

* <p>1) When a switch down occurs, the streamdyswitched from has its
* failed count incremented. If, when the swittdpirules are evaluated
* again, a rule suggests switching up, sincestheam previously

* failed, it won't be tried again until a duiati (30s) elapses. This

* provides a better user experience by prevgrdisituation where

* the switch up is attempted but then fails adtionmediately.</p>

* <p>2) Once a stream item has 3 failures, thdliebe no more

* attempts to switch to it until an interval (bimas expired. At the

* end of this interval, all failed counts areeéto zero.</p>

*

* @param newlndex The new index to switch to.
**/

protected function canAutoSwitchNow(newlndex:iBtjolean
{
/I If this stream has failed, we don't wantripit again until
/l the wait period has elapsed
if (dsiFailedCounts[newlIndex] >= 1)
{
var current:int = getTimer();
if (current - failedDSI[newIndex] <
DEFAULT_WAIT_DURATION_AFTER_DOWN_SWITCH)

{
CONFIG::LOGGING

debug("canAutoSwitchNow() - ignoring
switch request because index " + newindex + " haslSiFailedCounts[newlndex]+" failure(s) an
only "+ (current - failedDSI[newlIndex])/1000 + "@mds have passed since the last failure.");

return false;
}
}
I If the requested index is currently locked, dien we don't
/I allow the switch.

else if (dsiFailedCounts[newIndex] >
DEFAULT _MAX_ UP_SWITCHES_PER_STREAM_ITEM)

{
}

return true;

return false;

o
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/**
* The multiplier to apply to the maximum bandttidor the client. The
* default is 140% of the highest bitrate stream.

**/
protected final function get bandwidthLimit():N ber
{
return _bandwidthLimit;
}
protected final function set bandwidthLimit(vaiNember):void
{
_bandwidthLimit = value;
}
/I Internals
1
/**

* Executes the switch to the specified index.

*

* @langversion 3.0

* @playerversion Flash 10

* @playerversion AIR 1.5

* @productversion OSMF 1.0

*

private function executeSwitch(targetindex:inot,ce:Boolean = false):void

{
var nso:NetStreamPlayOptions = new NetStrean@égns();

var playArgs:Object =
NetStreamuUtils.getPlayArgsForResource(dsResource);

nso.start = playArgs.start;

nso.len = playArgs.len;

nso.streamName = dsResource.streamltems[tadgeilstreamName;
nso.oldStreamName = oldStreamName;

if (force)

{

nso.transition = NetStreamPlayTransitions.RESET

nso.transition = NetStreamPlayTransitions.SWHTC

}
CONFIG::LOGGING

debug("executeSwitch() - Switching to index (targetindex)
+ " at" + Math.round(dsResource.streamltems[téngelx].bitrate) + " kbps");

logger.gos.ds.targetindex = targetindex;

logger.gos.ds.targetBitrate =
Math.round(dsResource.streamltems[targetindexeifr

}

switching = true;
switchingTimestamp = getTimer();

netStream.play2(nso);

oldStreamName = dsResource.streamltems|targed]rstreamName;
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if (targetindex < actuallndex && autoSwitch)
{
/I This is a failure for the current stream|eits tag it as such.
incrementDSIFailedCount(actuallndex);

/I Keep track of when it failed so we don'titrggain for

/I another failedltemWaitPeriod millisecondsdrtgrove the
Il user experience.

failedDSl[actuallndex] = getTimer();

}

/**

* Checks all the switching rules. If a switchingde returns -1, it is

* recommending no change. If a switching r@®irns a number greater than
*-1itis recommending a switch to that ind&kis method uses the lesser of
* all the recommended indices that are gredizn t1.

*

* @langversion 3.0

* @playerversion Flash 10

* @playerversion AIR 1.5

* @productversion OSMF 1.0

*

private function checkRules(event:TimerEvent)dvoi

{

if (switchingRules == null || switching)

CONFIG::.LOGGING
{
var currentSwitchDuration:int = getTimer() -
switchingTimestamp;
if (switching && currentSwitchDuration > 5000)

{
logger.warn("Switch not complete after {0}
sec.", currentSwitchDuration / 1000);
}
}
return;

var bufferRatio:Number = netStream.bufferLength
netStream.bufferTime;
var newlndex:int = int MAX_VALUE;

for (var i:int = 0; i < switchingRules.length:)

{
var n:int = switchingRules[i].getNewlndex();
if (n!'=-1 && n < newlindex)
{

newlndex = n;

}

}

if ( newindex != -1
&& newlndex != int MAX_VALUE
&& newlndex != actuallndex

)
{
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newlndex = Math.min(newlndex, maxAllowedIndex);

}

if ( newlindex != -1

&& newlndex != int. MAX_VALUE

&& newlndex != actuallndex

&& Iswitching

&& newlndex <= maxAllowedIndex

&& canAutoSwitchNow(newlndex)

&& (netStream.bufferTime == 0 || (newIndex <watindex
&& bufferRatio < 1) || (newlndex > actuallndex &&fferRatio > 1))

{
CONFIG::LOGGING

debug("checkRules() - Calling for switch te "
newlndex + " at " + dsResource.streamltems[newlhdisate + " kbps");

}

executeSwitch(newlndex);

}
}
private function onNetStatus(event:NetStatusEvenit
{

CONFIG::LOGGING

debug("onNetStatus() - event.info.code=" + ¢wefn.code);
}

switch (event.info.code)

{
case NetStreamCodes.NETSTREAM_PLAY_START:
if (metrics.resource == null)

{ prepareForSwitching();

élse if (autoSwitch && checkRulesTimer.running
false)

{ checkRulesTimer.start();

Eareak;

case NetStreamCodes.NETSTREAM_PLAY_TRANSITION;:
switching = false;
actuallndex =

dsResource.indexFromName(event.info.details);

metrics.currentindex = actuallndex;
lastTransitionindex = actuallndex;
break;

case NetStreamCodes.NETSTREAM_PLAY_FAILED:
switching = false;
break;

case NetStreamCodes.NETSTREAM_SEEK_NOTIFY:
switching = false;
if (lastTransitionIndex >= 0)

{
}

break;

_currentindex = lastTransitionIndex;
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case NetStreamCodes.NETSTREAM_PLAY_STOP:
checkRulesTimer.stop();
CONFIG::.LOGGING

debug("onNetStatus() - Stopping rules sing
server has stopped sending data");

}
break;
}
}
private function onPlayStatus(info:Object):void
{

CONFIG::LOGGING

debug("onPlayStatus() - info.code=" + info.cpde
}

switch (info.code)

{
case
NetStreamCodes.NETSTREAM_PLAY_TRANSITION_COMPLETE:
if (lastTransitionIndex >= 0)

{

_currentindex = lastTransitionIndex;
lastTransitionindex = -1;

}

CONFIG::LOGGING

debug("onPlayStatus() - Transition comple

to index: " + currentindex + " at " + Math.roundREsource.streamltems[currentindex].bitrate) +

kbps");
}

break;

}

/**

* Prepare the manager for switching. Note thestdoesn't necessarily
* mean a switch is imminent.

**/
private function prepareForSwitching():void

{
initDSIFailedCounts();
metrics.resource = dsResource;

actuallndex = 0;
lastTransitionIndex = -1;

if ((dsResource.initialindex >= 0) && (dsResoeriaitialindex <
dsResource.streamltems.length))

actuallndex = dsResource.initialindex;

te
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if (autoSwitch)
{

}

setThrottleLimits(dsResource.streamltems.lerdth
CONFIG::LOGGING

checkRulesTimer.start();

debug("prepareForSwitching() - Starting witfream index " +
actuallndex + " at " + Math.round(dsResource.stieams[actuallindex].bitrate) + " kbps");

}

metrics.currentindex = actuallndex;

}
private function initDSIFailedCounts():void
{
if (dsiFailedCounts != null)
{
dsiFailedCounts.length = 0;
dsiFailedCounts = null;
}
dsiFailedCounts = new Vector.<int>();
for (var icint = 0; i < dsResource.streamltesgth; i++)
{
dsiFailedCounts.push(0);
}
}
private function incrementDSIFailedCount(indeR:ivoid
{

dsiFailedCounts[index]++;

/I Start the timer that clears the failed couhtsie of them

/I just went over the max failed count

if (dsiFailedCounts[index] >
DEFAULT_MAX_UP_SWITCHES_PER_STREAM_ITEM)

{

if (clearFailedCountsTimer == null)

{
clearFailedCountsTimer = new
Timer(DEFAULT_CLEAR_FAILED COUNTS_INTERVAL, 1);

clearFailedCountsTimer.addEventListener(TimerEVEMER, clearFailedCounts);

}

clearFailedCountsTimer.start();

}
}
private function clearFailedCounts(event: Timenky&oid
{

clearFailedCountsTimer.removeEventListener(TEvent. TIMER,
clearFailedCounts);

clearFailedCountsTimer = null;

initDSIFailedCounts();
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private function setThrottleLimits(index:int):void

{

__bandwidthLimit);
}

CONFIG::LOGGING
{

private function debug(...args):void

{

connection.call("setBandwidthLimit", null, _bamidithLimit,

/ltrace(new Date().toTimeString() + ">>> Net&meSwitchManager." +
args);
logger.debug(new Date().toTimeString() + ">>>
NetStreamSwitchManager." + args);
}
}

private var netStream:NetStream;

private var dsResource:DynamicStreamingResource;

private var switchingRules:Vector.<SwitchingRuses®>;

private var metrics:NetStreamMetricsBase;

private var checkRulesTimer:Timer;

private var clearFailedCountsTimer:Timer;

private var actuallndex:int = -1;

private var oldStreamName:String;

private var switching:Boolean;

private var switchingTimestamp:int;

private var _currentindex:int;

private var lastTransitionIndex:int = -1;

private var connection:NetConnection;

private var dsiFailedCounts:Vector.<int>; Il $hiector keeps track
of the number of failures

/I for each DynamicStreamingltem in the Dynantie&mingResource
private var failedDSI:Dictionary;
private var _bandwidthLimit:Number = 0;;

private static const RULE_CHECK_INTERVAL:NumbeR500; 1l
Switching rule check interval in milliseconds

private static const
DEFAULT_MAX_UP_SWITCHES_PER_STREAM_ITEM:int = 3;

private static const
DEFAULT_WAIT_DURATION_AFTER_DOWN_SWITCH:int = 300Q0

private static const
DEFAULT_CLEAR_FAILED_COUNTS_INTERVAL:Number = 30000 /I default of 5
minutes for clearing failed counts on stream items

CONFIG::LOGGING
{
I private static const logger:Logger =
Log.getLogger("org.osmf.net.NetStreamSwitchManager"
protected var logger:StrobelLogger =
Log.getLogger("StrobeMediaPlayback") as StrobelLogge

}
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debug.html
Server "
\bin\lib "

30)

player. 2
manifest file

$ bin( 29)

debug.js

50

Apgeio EniEzpvnmn

Mopgri Mpofoks  BoriBeia

[ DOCTYPE HEml PUBLIC
<html xmins="http:/ www.w3.0rg,1999, xhtm1"
<head>
<titlesstrobe Media Playbacke/ritles
<meta htrp-equiv="caonteht-Type" content="text html;
<script type="text/Javascript” src="libh/swfobject.js">
</scripts
<script types="text/javascript”
</scripte
<script type="text/javascript”
</scripts
<script type="text/javascript’s
function Toadstrobemediarlayback ()

lang="en" xml:lang="e

src="Tih/Parsedquerystring. js"s>

src="Tib/debug. js">

A7 collect query parameters in an object that we can
A/ forward to swrobject:

var pgs new ParsedQueryStrmgO
War parameterMames = pos. par‘ams(Fahe),

var parametars = {
[src: "http://1%2.168.1.66/vod /manifest. fam",
autap lay: Talse,
(nntrnWBarAutDde false,
playButtonoverlay: true,
shuwv'ldeulnfoover'layomstar'tup B
javascriprcallbackFunction: nn]avascrmtﬁr'\dgecreat

for (var i 0; 1 < parameternames. length; S+4) {
Var paramaternamea paramaterNames%i :
parameters [parametardame] = pgs.paramparametariame)
parameters [parametername] ;

%'F (paramaters. hasownProperty("logFilter")]
osmf. player. debug. filter

org.
de?ete parameters.logrFilter;
document. getElementById("TogFilter"). value

= parameters.logrilter;

war wmodevalue = "direct”;
war wmodeoptions = ["direct”, "opague', "transparent”
if (parameters.hasownProperty("wnode"

if Cwmodeoptions. indexof (parameters.wnode) >= Q)

wnodevalue

parameters. wnodsa;

)
delete parameters.wmode;

// Embed the player sSwWF:
swiobject. embedswr(

" S/WRC//DTD *HTML 1.0 Str‘1ct//EN" “hrtp: //www w3, or g/ TR/ =htm11 /o7 /xhtmll-strict. drod" >

charset=1s0-8859-1" /=

org. osmf. player. debug. filter;

"window"];

ed"

29:

manifest file)
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fpydio Enefspradia Mopgd MpoPodt Boffen

[if (typeof org

for (var i=
1

if (typeof nrg osmf ==

‘undefined') { var org =
undefmed 3l org. nsmf

T<1ines.length; ‘\++)

i
¥
org.osmf. player. debug. track
SETTImeout
functi

on(){

var

org.osmf. player. debug. Tog(1ines [11);

= functiongissi{

tvps Jes.split(ads");
vp3
Cuar 1=0; i<kvps.length; ++)

kvp = kwps[il;
var kv = kvp.split("=

if (typeof org.osmf.player == undeﬁned 3 foor UsmF p'\ayar =1{k 1}
if (typeof org.osmf.player.debuy == ‘undefined’ ? { org.osmf. ;ﬂayer debug = {}; ¥
org.osmf. player. debug. filter = "strobemediarlayback”;
org.osmf. player. debug. propertyrilters = [“far1d", rtmprruupspec . "multicastaroupspec’];
org.osmf. player. debug. TogCount = 0;
org.osmf.player. debug. Tog = function(messal g 1
wvar re = new RegqExp(org. osmf. player. debug. filter);
war m = ra. exec messaga);
if (m == 1y
1
return;
.
Eet‘r"\meuut
fuﬂctim(){
org. osmf. player. debug. TogCount++;
wvar 113 document. craateE1ement(
'\1.1nnerHTML = org. osmf.player. de % '\ngcnunt + "o "+ message;
var div = document, getelementById("Togs ");
//div. appendchi1d(17);
div.insertBefore(ld, div.firstchild);
}f (div.chiTdnodes. Tength=500
N div. removechild(div. Tastchild);
T
s 1
bH
i
Urg.usmf.pTa)W(Er.debu? logs = functwn('\ugMessages){
var lines ogMessages. split (e

3

( 30:
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[ © actbe Flsh Hedia servar W o|B] X
- C N ©192168.4.254 wA

For quick access, place your bookmarks here on the bookmarks bar. Import bookmarks now. ..

FLASH MEDIA SERVER

SECURE VIDEO EXPERIENCES
CONSISTENT ACROSS DEVICES

Thank you for installing Flash Media Server to help deliver and protect your video experiences.
Use this page to test your server installation and as a gateway to learn more.

Launch Flash Media Administration Console

Check for Updates

Current Frame Rate (30) FPS

[ g B B

El

HDS Single Bitrate

P Muitiple Bitrate

P Single Bitrate

P Muitiple Bitrate

P »  Single Bitrate
on2/uss | ol O ok & g

SAMPLE APPLICATIONS
AND WHITE PAPERS GETTING STARTED

B

Easy o use media player that requires no client Everything you need to know about Flash Media
development, just configure it, add your manifest file and Server 4.5,

«BHHOKEBD M 554w

tart| (3} & @ € mi,:‘i‘ € Adobe Flash Media 5

( 31: Flash Media Server 4.5)
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[/ © strcbe pedia lashack \ [=lE] 2]
& C A | © 192.168.4.254/binjdebug.html w A

For quick access, place your bookmarks here on ths bookmarks bar, Import bockmarks now...

Press F11 to make the browser window enter/ext fll screen. = |
Build 1.;3‘1 for Flash Player 10.1 Key Statistics
WIN 235
duration 19956
currentTine 1516
g downloadRatio 1.25
Stream state: playing downloadE bps 269.42
| playbackEbps 697.92
IsoDownloadE bps Nall
EMOLY 3945
droppedFrames 12
avgDroppedFPS 3.60
streamType recorded
Dynamic Streaming Info
ndex 1
numDynamicStreams 6
Video Quality Control currentBitrate 756
previousSwitchDuration 4875
Suwitch Mode: Suto totalSwitchDuration 4875
bitp #1152 158 4 334/ hds-wocfich_512 by - 512kbpe (3500 5 285ps) deSutctEvectCout ! |
Ittp:/1192.168.4.254 /hds- vadifish_756 fv : T56kbps (352px x 188px) avglrtchDusation 473
http:i152. 1684 254/hds-wod/fish 1024 fv . 1024kbps (352px 5 288px) currentVerticalResolution 288
hitpi182. 168 4. 254/hds-wod/fish 1280 fv . 1280kbps (352px & 283px) bestVerticalResolution 288
hitp 192 168 4. 254 hds-wod/fish 1536 fv - 1536kbps (352px & 283px) Bei b nrontaraliesolonsn 252
http:192 168 4. 254/hds-wod/fish_1792 fdv - 1792kbps (352px = 288px) targetBitrate Nald
logs (the last 50 lines). New logs will be displayed if they match: targetindex 0
IStrubEMed\aF‘\ayba:k
PlayhackOptimizationMetrics
14, Wed Jun 6 2012 05:42:33 P [MFO] StrobeMediaPlayback Switch complete. Previous (index, averageDownloadBytesPerSecond 11128576
batrate}=(0,512). Current (ndex, bitrate)=(1,756) averageDownloadEbps 269,42

I a e ARDS I 2 AN _I;I
4 »
Histart| (3 & @ € 07 @ & Strobe Media Playback - ... H «22OKEDN ssom

( 32: StrobeMediaPlayback debug player)
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[ © swrone veda payback paver

& C A | © 192 168.4. 254 binsetup heml Y A

For quick access, place your baokmarks here on the baokmarks bar. Import bookmatks now...

Strobe.swf Setup page

1. Change your flash vars

r— Embed parameters

source [http:##192. 156 4 264/bin/StrobeMediaPlayback. suf

width [a70

height e

Wi [direct (default) =l
— Flash Yars

sre [nttp:#osmf.argiconfiguratorivideos/strabe. fiv

canfiguration |

skin |

poster |

L

posterScaleMode  [inherited from scaleMode (default)

endofvideacverlay |

streamType [liveOrRecorded (default)
loop [false (defaul)
autoRewind [false (default)
autoPlay [false (default)

playButtonoverlay  [true (default)

scaleMade [1etterbiox (default)

enableStagevideo  [true (default)

controlBarMads [docked (default)

L Ll e L e L e ] ]

controlBarAutoHide  [true (default)

controlBarAutoHideTif

volumne |

audioPan |

muted [false @efaul) =]
clipStartTime |

clipEndTime |

backgroundCalar |

I— Plugins ‘
olugin [hane -l

Aistart| [} @@ € B2 [ € Strobe Media Playbac... &

«BlHKED N 2w

( 33+ StrobeMediaPlayback debug player)
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5 PUBLIC STOREORDER
8 puBLICUSER

(= Views

(= synonyms

(= System Tables

( b rar

O ropertes & | Adobe LiveCycle Data Services 3 PRERELEASE ) ¥ = O||[Z problems 2 wen
Property: deliverByDate Built-in f s unzl;ns
escription
General 1D Propert
dateAdd
Annotations L
Name. deliverByDate
date dateAdd{"Datepart®, integer, date) 3
v
Type:
€ 3 aTr
Value expression ‘— ()
(cneck ) (cancel ) o)
Style expr |
Mapped by . .
M L= y

L= Services

¥ = Built-in Functions

¥

4
4
-]
@

Collection
Conversion
DateTime
Math

String

createDateUTC I \

dateCompare
dateDiff
datePart
datePartUTC
dayOfweek
dayOfvear
Asctnbtaath 1

O
deliverByDateStyle
expressDeliverByl
shipDateStyle
numOfProductsSt
giftStyle

sumsStyle

:‘ 0 Ywohoyiatiic uou
IRFETEaEEs < Adobe Media Encoder

AenTopEpeeg|

0 YnohoyioT
Dakehog oUTTH)

(

34: Adobe Flash Builder 4.5)

¥ Export Settings

v Summary

Output:

00;03;20;00

¥ Basic Video Settings
Time:

35: Adobe Media Encoder CS5.5)
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36: FAM File Generator)
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37: manifest file)
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