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StreamingStreaming

Definition :

     Streaming is the process of playing a file 
while it is still downloading. Streaming 
technology, also known as streaming media, 
lets a user view and hear digitized content , 
video, sound and animation, as it is being 
downloaded. Using a World Wide Web browser 
plug-in, streamed sounds and images can 
arrive within seconds of a user's click.



Slide - Slide - 44Multimedia Lecture #8 Multimedia Lecture #8 

Architecture & Components for Architecture & Components for 
StreamingStreaming

Server

Video Files

Audio Files

Transport 
Protocols

QoS Control

Video Decoder Audio Decoder

Transport 
Protocols QoS Control

Client

synchronization

Video/Audio 
raw data

LAN/Internet
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THE NEED FOR VIDEO ON THE INTERNET / THE NEED FOR VIDEO ON THE INTERNET / 
INTRANET :INTRANET :

 Internet Multimedia. Internet Multimedia. 
 Teleconference.Teleconference.
 Interactive Video Games. Interactive Video Games. 
 Personal Communications. Personal Communications. 
 Video Storage. Video Storage. 
 Multimedia Email. Multimedia Email. 
 Database Services and Archives. Database Services and Archives. 
 Video Surveillance. Video Surveillance. 
 Emergency Systems. Emergency Systems. 
 Broadcasting.Broadcasting.
 Etc…Etc…
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Recording, Processing and Presenting Time-based Recording, Processing and Presenting Time-based 
MediaMedia
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Key Words In Streaming Key Words In Streaming 
TechnologyTechnology

•  Buffering : receiving & storing data before playing it back. 

•  codec : Coder/decoder. Codecs convert data between uncompressed and 
compressed formats, thereby reducing the bandwidth a clip consumes

•  Encoding : Converting a file into a compressed, streaming format. For example, you 

can encode WAV files as RealAudio. 

•  Synchronize 

•  Stream : A flow of a single type of data, measured in Kilobits per second (Kbps). 
When a large media file (audio, video, etc.) is broken into smaller pieces so it can viewed 

or heard immediately. This avoids the wait for the whole file to be downloaded first. 

•  Multicast / Unicast : Used for broadcasting large events over the Internet or 
Intranet. Allows a single computer to create the content (film, etc.) and many computers 
to play the same single stream simultaneously
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Real-time Transfer Protocol Real-time Transfer Protocol 
(RTP)(RTP)

RTP provides end-to-end network delivery services 
for the transmission of real-time data. 

RTP is network and transport-protocol 
independent, though it is ofen used over UDP.

Reference : http://www.ietf.org/internet-drafts/draft-ietf-
avt-rtp-new-04.txt
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RTP ArchitectureRTP Architecture
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RTP ServicesRTP Services

 Identify the type of data that being Identify the type of data that being 
transmittedtransmitted

 Determine what order the packet of data Determine what order the packet of data 
should be presented inshould be presented in

 Synchronize media streams from different Synchronize media streams from different 
sourcesource
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RTP ApplicationsRTP Applications

   RTP ClientRTP Client
   RTP ServerRTP Server

    RTP applications are often divided into those that RTP applications are often divided into those that 
need to be able to receive data from the network (RTP need to be able to receive data from the network (RTP 
Client) and those that need to be able to be to Client) and those that need to be able to be to 
transmit data across the network (RTP Server). Some transmit data across the network (RTP Server). Some 
application do both-for example , conferencing application do both-for example , conferencing 
applications capture and transmit data at the same applications capture and transmit data at the same 

time they’re receiving data from the network.time they’re receiving data from the network.  
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Real-Time Streaming Protocol Real-Time Streaming Protocol 
(RTSP)(RTSP)

 The main protocol that is used in Streaming is The main protocol that is used in Streaming is 
RTSP Protocol.RTSP Protocol.

 Real-time Streaming Protocol is an application-Real-time Streaming Protocol is an application-
level protocol that aims to provide a robust level protocol that aims to provide a robust 
protocol for streaming multimedia in one-to-many protocol for streaming multimedia in one-to-many 
applications over unicast and multicast, and to applications over unicast and multicast, and to 
support interoperability between clients and support interoperability between clients and 
servers from different vendors. RTSP is considered servers from different vendors. RTSP is considered 
more of a framework than a protocol. RTSP is more of a framework than a protocol. RTSP is 
designed to work on top of RTP to both control designed to work on top of RTP to both control 
and deliver real-time content.and deliver real-time content.
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How Protocols are used to How Protocols are used to 
communicate between the communicate between the 
components of RTSP systemcomponents of RTSP system
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How Does RTSP Works ?How Does RTSP Works ?

 RTSP takes advantage of streaming which breaks RTSP takes advantage of streaming which breaks 
data into packets sized according to the bandwidth data into packets sized according to the bandwidth 
available between client and server. When the available between client and server. When the 
client has received enough packets, the user's client has received enough packets, the user's 
software can be playing one packet, decompressing software can be playing one packet, decompressing 
another, and downloading the third. This enables another, and downloading the third. This enables 
the user to listen or view the real-time file almost the user to listen or view the real-time file almost 
immediately, and without downloading the entire immediately, and without downloading the entire 
media file. This applies to live data feeds as well as media file. This applies to live data feeds as well as 
stored clips.stored clips.
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Functions of RTSPFunctions of RTSP

 Provides for on-demand access of multimedia items such as Provides for on-demand access of multimedia items such as 
stored real-time audio/video files, live real-time feeds, or stored real-time audio/video files, live real-time feeds, or 
stored non-real-time items. stored non-real-time items. 

 Allows interoperability between client-server multimedia Allows interoperability between client-server multimedia 
products from multiple vendors. products from multiple vendors. 

 Provides for control and delivery of real-time media and Provides for control and delivery of real-time media and 
associated events between a media server and large associated events between a media server and large 
numbers of media clients. numbers of media clients. 

 Addresses key concerns of Internet content-providers and Addresses key concerns of Internet content-providers and 
users - quality of service, efficiency of delivery, rights users - quality of service, efficiency of delivery, rights 
management, and measurement. It also provides a management, and measurement. It also provides a 
underpinning for developing the richest possible streaming underpinning for developing the richest possible streaming 
multimedia applications. multimedia applications. 
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How RTSP Works With Other How RTSP Works With Other 
Protocol?Protocol?
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RTSP MethodsRTSP Methods

Remove stateTEARDOWN

Device orencoding controlSET PARAMETER

Halt delivery, bur keep 
state

PAUSE

Redirect client to new 
server

REDIRECT

Start recordingRECORD

Start playback, repositionPLAY

Change description of 
media object

DESCRIBE

Change description of 
media object

ANNOUNCE

Establish TransportSETUP

Get available methodsOptions

DESCRIPTIONMETHOD
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RTSP OperationsRTSP Operations
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Case Study : JMFCase Study : JMF

 Java Media Framework (JMF)Java Media Framework (JMF)
 Provides a unified architecture and Provides a unified architecture and 

messaging protocol for managing acquicition, messaging protocol for managing acquicition, 
processing and delivery of time-based media processing and delivery of time-based media 
data.data.

 High-Level  ArchitectureHigh-Level  Architecture
 Multi platformMulti platform
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JMF ArchitectureJMF Architecture
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JMF’s ManagerJMF’s Manager

• Manager : handles the construction of Players, Processors, 
DataSources and DataSinks.

• PackageManager : maintains a registry of package that 
contain JMF classes, such as custom Players, Processors, DataSources 
and DataSinks.

• CaptureDeviceManager : maintains a registry of 
available capture devices.

• PlugInManager : maintains of registry of plug-in processing 
components, such as Multiplexers, Demultiplexers, codecs, Effects 
and Renderers.
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ManagerManager

Data Sources Players/
Processors

DataSinks
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DataSourcesDataSources
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PlayerPlayer
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Player StatesPlayer States
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ProcessorProcessor
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ProcessingProcessing
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Processor StatesProcessor States
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Reception Or TransmisionReception Or Transmision

RTP reception :

RTP transmision :
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Implementation : Client-ServerImplementation : Client-Server

When the client starts, it also opens the RTSP socket to the server. Use this socket for When the client starts, it also opens the RTSP socket to the server. Use this socket for 
sending all RTSP requests. sending all RTSP requests. 

SETUP :  SETUP :  
 Create a socket for receiving RTP data and set the timeout on the socket to 5 milliseconds. Create a socket for receiving RTP data and set the timeout on the socket to 5 milliseconds. 
 Send SETUP request to server. You will need to insert the Transport header in which you specify the Send SETUP request to server. You will need to insert the Transport header in which you specify the 

port for the RTP data socket you just created. port for the RTP data socket you just created. 
 Read reply from server and parse the Session header in the response to get the session ID. Read reply from server and parse the Session header in the response to get the session ID. 

PLAY :PLAY :
 Send PLAY request. You must insert the Session header and use the session ID returned in the Send PLAY request. You must insert the Session header and use the session ID returned in the 

SETUP response. You must not put the Transport header in this request. SETUP response. You must not put the Transport header in this request. 
 Read server's response. Read server's response. 

PAUSE :PAUSE :
 Send PAUSE request. You must insert the Session header and use the session ID returned in the Send PAUSE request. You must insert the Session header and use the session ID returned in the 

SETUP response. You must not put the Transport header in this request. SETUP response. You must not put the Transport header in this request. 
 Read server's response. Read server's response. 

TEARDOWN :TEARDOWN :
 Send TEARDOWN request. You must insert the Session header and use the session ID returned in Send TEARDOWN request. You must insert the Session header and use the session ID returned in 

the SETUP response. You must not put the Transport header in this request. the SETUP response. You must not put the Transport header in this request. 
 Read server's response. Read server's response. 
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Client StatesClient States
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ServerServer

When the server receives the PLAY-request from the client, it starts a timer which is triggered every 100 
ms. At these times the server will read one video frame from the file and send it to the client. The 
server creates an RTPpacket-object which is the RTP-encapsulation of the video frame. 

The server calls the first constructor of the class RTPpacket to perform the encapsulation. Your task is to 
write this function. You will need to do the following: (the letters in parenthesis refer to the fields in 
the RTP packet format below) 

• Set the RTP-version field (V). It must set this to 2. 

• Set padding (P), extension (X), number of contributing sources (CC), and marker (M) fields. These 
are all set to zero in this lab. 

• Set payload type field (PT). In this lab we use MJPEG and the type for that is 26. 

• Set the sequence number. The server gives this the sequence number as the Framenb argument to 
the constructor. 

• Set the timestamp. The server gives this number as the Time argument to the constructor. 

• Set the source identifier (SSRC). This field identifies the server. We can pick any integer value we 
like. 
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SummarySummary

ADVANTAGES OF STREAMING :ADVANTAGES OF STREAMING :
 Audio and video begins playing soon after the stream begins. The Audio and video begins playing soon after the stream begins. The 

user doesn't have to download the whole file in order to listen user doesn't have to download the whole file in order to listen 
music or watch video. music or watch video. 

 Sound quality is good. Sound quality is good. 
 Artists and publishers can control distribution and protect Artists and publishers can control distribution and protect 

copyright because the user never gets a copy of the audio file. copyright because the user never gets a copy of the audio file. 

DISADVANTAGES OF STREAMING :DISADVANTAGES OF STREAMING :
 High cost of server software. High cost of server software. 
 Sound quality and stream may be affected by low speed or Sound quality and stream may be affected by low speed or 

inconsistent Internet connections. inconsistent Internet connections. 
 Requires a preconfigured server. Requires a preconfigured server. 
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Thank you….Thank you….

D’Ya D’Ya 
wanna See wanna See 

Demo ?Demo ?
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