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5.1 Introduction

Standards

— chap 1 : identified the different types of communication
network

 arange of multimedia applications
— use the different types of network

— chap 2~4 : described the different type of media and the
different algorithm and standards for the compression

e needs a standard to associate with these items
— Communication protocol
» reference model
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5.2 Reference Models

* OSI (Open Systems Interconnection) Model

— to open communication without requiring changes of the
underlying HW and SW

— a model for understanding and designing a network
architecture that is flexible, robust, and interoperable

« A multi-national body dedicated to worldwide agreement on
International standards by I1SO

 Covers all aspects of network communication
e a set of protocols

— to communicate regardless of their underlying architecture
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Standards requirements for mm applications (1)
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Standards requirements for mm applications (2)

(b) Interactions over the Internet
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Standards requirements for mm applications (3)
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Functionality of standards

« Application standards

— provide users, through an appropriate interface, with
access to a range of MM communication application

— application environment : end systems

e Networks interface standards

— supports a different set of standards for interface to
network

— network environment

e Internal network standards

— provides a different standards of transmission in the
network
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5.2.1 TCP/IP reference model

* A layered Framework
— for the design of network systems

— for communication across all types of
computer systems

e /[ Layers

— defines a segment of the process of moving
Information across a network

— provides a solid basis for communication
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5.2.1 The Model (2)

« Layered Architecture

Application

- Upper layers i
PP y Presentation

Session
Network
Data Link
- Lower layers
Physical

— 7 layered architecture of the OSI model

Support for application programs
Code and format translations

Dialogue management between users

|
Quality control of packet transmissions
Inter-network routing

Creating of frames

Transmission of signals
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TCP/IP reference model
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(b]
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5.2.1 The Model (4)

Peer-to-Peer Processes
— each layer calls upon the services of the layer
— adds some information in the form of headers or trailers
» headers: layer 6, 5, 4, 3, 2
o Trailer: layer 2

Interface between Layers

— defines what information and services a layer must provide for the layer
above and below it

Organization of the Layers
— Network support layer : Layer 1, 2, and 3
— Transport layer: layer 4
— User support layer: Layer 5, 6, and 7
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5.2.1 Functions of the Layers (1)

Physical layer (1)
— coordinates the functions required to transmit a bit stream over a
physical medium

« deals with the mechanical and electrical specifications of the
primary connections

» cables, connectors, and signaling options

o See Figure 3.4
— receives a data unit from 2 layer

— puts it into a format capable of being carried by
communication link

— oversees the changing of a bit stream into E-signals, and
their transmission onto and across a medium
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5.2.1 Functions of the Layers (2)

Consideration in Physical layer

Line configuration
* How can two or more devices be linked physically?
 Are transmission lines to be shared or limited to use between 2 devices?
Data transmission mode
* Transmission flow one way or both ways?
Topology
* How are network devices arranged?
Signals
« What type of signals are useful for transmitting information?
Encoding
* How are bits to be represented by available SS?
Interface
Medium




14

Chap-5 (MM Comm: Standard)

5.2.1 Functions of the Layers (3)

Data link layer

— ensures the delivering data units from one station to the next
without errors

— (generates a frame

— adds meaningful bits to the header and trailer that contain
addresses and other control information

» t0 move a data unit from here to a destination

» carry information about synchronization (stop & start)
and sequencing

» added by sending node
» checked and interpreted by the receiving node
— ensures the flow control and error controls
 regulate the right of a device to transmit
* how to keep transmissions from overwhelming the receiver
* how to ensure that errors introduced during transmission
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5.2.1 Functions of the Layers (4)

Responsibilities of the data link layer
— Node-to-node delivery
— Addressing: Header and Trailer
— Access control
 determine which device has control over the line at any given time
— Flow control
* regulated the amount of data that can be transmitted at one time
— Error handling
 provide for data recovery, by re-transmission
— Synchronization
« a frame control by bit patter in header and trailer
Two sub-layer
e LLC (Logical Link Control)
« MAC (Medium Access Control)
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5.2.1 Functions of the Layers (5)

Network Layer

— 1s responsible for the source-to-destination delivery of a packet
across multiple network links

 ensures that each packet gets from its point of origin to its final
destination successfully and efficiently

» CF: Layer 2; node-to-node delivery
— two related services

« Switching: refers to temporary connections between physical
links

— example: a telephone conversation

— temporarily joined into a dedicated link for the duration of
the conversation

* Routing: means selecting the best path for sending a packet
from one point to another when more than one path is available

— take a different route to the destination
— considers the speed, cost, and the ability of transmission
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5.2.1 Functions of the Layers (6)

A Header for routing and switching
— Includes the source and destination addresses of the packet
» are different from the physical addresses in layer 2

» are addresses of the original source and the final
destination

» do not change during transmission
» are often called the logical addresses

Responsibilities

— Source-to-destination delivery
— Logical addressing

— Routing

— Address transformation

— Multiplexing
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5.2.1 Functions of the Layers (7)

Transport layer

— Is responsible for the source-to-destination delivery of the entire
message

» CF: Layer 3 ensures end-to-end delivery of individual packets

» does not recognize any relationship between those
packets

— ensures that the whole message arrives intact and in order

— oversees both error control and flow control at the source-to-
destination

— header
* includes a type of address called a service-point address
» supports a delivery for a specific application service
» called a port address or socket address

 contains sequence, or segmentation, numbers for the entire
message

» divides it into transmittable segments
» Indicates the sequence of segments in the header
» reassembled upon receipt at the destination
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5.2.1 Functions of the Layers (8)

Transport layer
— creates a connection between the two end ports for security

— a single logical path between the source and destination
that is associated with all packets in a message

— three steps
» connection establishment
» (ata transfer
» connection release

— Responsibilities
* End-to-end message delivery
 Service-point (port) addressing
« Segmentation and Re-assembly
e Connection Control
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5.2.1 Functions of the Layers (9)

Session Layer
— 1s the network dialog controller (upper-level middleware)

o establishes, maintains, and synchronizes the interaction
between communication devices

— ensures that each session closes appropriately
— validates and establishes connections between users
— controls the exchange of data:

— whether the exchange occurs in both directions
simultaneously or only one direction at a time

— divides the session into sub-sessions using checkpoint for
reliability
» allow a session to backtrack
— Header

« includes control information: the type of the data unit being
sent and synchronization point information
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5.2.1 Functions of the Layers (10)

Responsibilities of session layer
— Session management

» dividing a session into sub-session
— Synchronization

» deciding in what order to pass the dialog unit
to the layer 4

— Dialog control
» deciding who sends and when
— Graceful close

» ensuring that the exchange has been
completed before the session closes



22

Chap-5 (MM Comm: Standard)

5.2.1 Functions of the Layers (11)

* Presentation layer
— Ensures interoperability among communicating devices
— Functions

* make it possible for two computers to communicate even if
their internal representations of data differ

 provides the translation method of different codes
* s responsible for security:
» the encryption and decryption of data
» Vvalidating passwords and log-in codes
* Is responsible for transmission efficiency:
» the compression and expansion of data
» the translation of changing the format of a message
— Headers
 information on the type
» parameters of the transmission
* the length of the transmission
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5.2.1 Functions of the Layers (12)

« Application layer
— Enables the user to access the network
— Provides user interfaces

— Support for Specific services
e Network virtual terminal
 File access, transfer, and management
o E-Mail services
 Directory services
 Distributed Information services




24

Chap-5 (MM Comm: Standard)

5.2.2 Protocol basics

PCI : Protocol Control Information
— the head of the information being transferred

PDU : Protocol Data Unit
— a complete block to send to the corresponding protocol
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Layer interactions and terminology
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End-to-end transfer
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5.3 Standards relating to interpersonal communications

 Interpersonal communications
— telephony
— video telephony
— data conferencing
— video conferencing

e three kinds of network
— circuit mode switching
« PSTN
— packet mode switching
e LAN (Intranet), Internet
— Broadcasting Network
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5.3.1 Circuit mode Networks
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e Connection

— provides a constraint bit rate channel
e Transport layer

— multiplexer:

e mixing application streams into a single stream for
transmission

— demultiplexer

e routing the constituent streams to the corresponding
application

e System control

 negotiating and agreeing on the operational
parameters to be used with the call/session

— based on the Capabilities of the end systems
— QoS (bandwidth) control
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Audio and video codec
— synchronization of the audio and the video streams
» eX, lip-sync

MCS
— multi-point communication service
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Summary of the Standards in Circuit Network

Standard H.320 H.324 H.321 H.310 H.322
Network ISDN PSTN B-ISDN |[B-ISDN |Guaranteed
(ATM) [(ATM) |Pandwimh

Audio G.711 G.723.1 |[G.711 G.711 G.711

Codec G722 |G729 G.722 G722 G722
G728 G.728 G728 G728

MPEG-1

Video H.261 H.261 H.261 H.261 H.261

Codec H.263 MPEG-2

User data T.120 T.120 T.120 T.120 T.120

Appl.

Multiplexer/|H.221 H.223 H.221 H.221 H.221

Demux H.222

System H.242 H.245 H.242 H.245 H.242

Control

Call setup |Q.931 |V.25 Q.931 Q.2931 Q.931
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H.324

o Support a range of MM applications over an
GSDN(General Service Telecommunication Network)
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H.32Xx

User data
- T.120
« aset of application-specific recommendations

— Media types
o T.124: sharing of text for what is known as text
« T.126: still-image and whiteboard sharing
e T.127: sharing of file contents (text and binary)
e T.128: sharing of text documents and parameters

— Communication-related
o T.122: multipoint control unit procedures
o T.125: multipoint communication services procedures
e T.123: a series of network specific transport procols
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H.324

e For PSTN: 56kbps

* Video and audio
— H.261: 64kbps
— H.263: less than 64kbps
— H.264: for xDSL
— (723.1: 5.3 or 6.3 bps
— (729: 8bps

« Multiplexing
— a number of separate logical channels
— bit-oriented protocol
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5.3.2 Packet-switched Network

 Two kinds of standard
— ITU Recommendation: H.323
— |ETF Draft

e related to interpersonal communication between two
IP hosts

— expands to both multiparty conferencing and
broadcast services

e associated with H.323
— Media Gateway Control Protocol (MGCP)
e main difference
— signaling protocol
» session initiation protocol (SIP)
» session description protocol (SDP)
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H.323 Architecture

e Four Components
— Terminals
— Gateways

* Be used for protocol conversion between IP and
circuit-switched networks

— Gatekeepers
 Be used for bandwidth management
 Address translation

e Call control
— Multipoint control unit (MCU)
e H.323

— Provides a foundation for audio, video, and data
communications across IP-based networks, including
Internet
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Structure of the H.323 Interpersonal communication
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------

L=kl s

—

K LT o W i . . Ll dcrbes Ao esl = L ] Timrial [
st ke oo et b | sy s Tearaireal conlial inbefoca wibarlaca P | chiate
T = b= Bas Zul Sl I-lh-'d'."-ﬁl
- cockas | codec | ATCP seiue |l “'ﬂ'ﬁ‘,“:';"m
H L=y -
przza) |FOCOR |1in=as
P o AT
L il sk I e il P mboba wremn
| L TP
s i Fladeei b ber s [P
3] -] Lo o
UL Hl:ﬂ...n_‘ o
| =——| | =——|
= = ETF
4] o
Rt o
IO 1 -
I<=F -l T
F = sl e
ey o] e el s S FAD_ N FFAR ST
by - o




39

Chap-5 (MM Comm: Standard)

H.323 (1)

Intended for use with LAN
— non-guaranteed QoS (Section 8.2)

Transport layer
— an unreliable (best-effort) service : UDP
— areliable service (TCP)

Audio and video coding
— audio codec:
e G.711 or G.728 to interwork with H.320 Terminals
e G.723.1 or G.729 to interwork with H.324 Terminals
— video codec
e H.263 or H.264

RTP/RTCP
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H.323 (2)

o (Call setup (Chapter 8)
— LAN

e non-guaranteed QoS

e [imit the number of calls/sessions
— H.323 gatekeeper

e resource access service (RAS)

o call setup
— port number for TCP/UDP content services
— |IP address

e Multiplexing/demultiplexing

* Interworking
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RTP / MPEG-4

Standard Both an IETF and ITU
A packet format for multimedia data streams
Used by many standard protocols
— RTSP, H.323,
Provides the data delivery format

A standard issued of the Motion Picture Experts Group
Comprised of Video codec and file format

How to relate to RTSP / RTP

— MPEG 4 : specify set of datatypes and a file format

— RTSP / RTP : specify the necessary client server
Interaction
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H.323

Conferencing framework
Used for peer to peer , 2 way delivery of data
Interact with standard phone / internet phone gateway

H.323 and RTSP are complementary in function
— H.323
 useful for moderately sized peer to peer groups
 Offering services equivalent to a telephone with 3 way calling
— RTSP
o useful for large scale broadcasts and audio / video on
demand streaming
 Offering services like a video store with delivery services
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RTP,RTCP,RTSP,RSVP
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TCP/IP

TCP (Transmission Control
Protocol)

— Connection-oriented service
— Sequencing
— Error Control
 re-transmission
— Flow Control
e sliding windows

— Reliable Transmission Internet Protocol (IP)

UDP (User Datagram Protocol)
— Connectionless Service

— Datagram

— Un-Reliable Transmission
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TCP/IP T2 E2(1)
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TCP/IP T2 E2(2)
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TCP/IP = 2 & 2(3)
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1.2 TCP/IP T2 E Z(4)
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TCP/IP T 2 & 2(5)

¢ IPHS
— IP(Internet Protocol)
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TCP/IP = 2 £ Z(6)

« HIER A HS (MAC Layer)
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TCP/IP & 2 £ 2(7)

Hl0IE 28 HS
TCP TCP =
i) HolEl
TCP HIO%E
P TCP PAHE
Gle 1 EIo1E
IP GIOIE{ D& .
LLC P TCP LLC H =
"Te cle 1 SUE
LLC PDU
|\£|AC |:LC ;|P _I;CP G0l E |\/|A0(|: MAC j:”%
e Al S A sz

—x—

MAC Zd|g

-y



Chap-5 (MM Comm: Standard)

RTP/RTCP Ji

RTP (Real-time Transport Protocol)
RTCP (Real-time Transport Control Protocol)
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TCP Header

Bit O

15 16

31

Source Port

Destination Port

Sequence Number

Acknowledge Number

n U AP R[S F
ae \RES|R|C|S|S|Y || Window Size
Offset GIKIH|TIN[N

Checksum Urgent Pointer

Options & Padding (rarely present)

Higher Layer Protocol and Data

ACK = Acknowledge
Data Offset = Length of

TCP Header
FIN = Finish
PSH = Push
RES = Reserved
RST = Reset
SYN = Synchronize
URG = Urgent
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UDP Header

Bit O

15 16

31

Source Port

Destination Port

Length

Checksum
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RTP Header

Bit O

31

X |CC M PT Sequence Number

Time Stamp

Synchronization Source ID - SSRC

Contributing Source ID - CSRC

Additional fields - e.g. G.729 frame

CC = CSRC count

X = Extension

M = Marker

P = Padding

PT = Payload Type
V = Version, now 2

ote J& 3JIE JHAIH EEIDILINH 20 TetM
old Flol S8 2 2 UlOIgJt 23 &
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RTP (Real-time Transfer Protocol)-1
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RTP 1 XHAMIDF GIOIES Al MsE &
2 )d450] AECY OOIHE XN&Eo
_I

o s AN 850l ER
ot= CIHY ZZ&EZO0[L}.
Xt
J

A2 4

00

| ?Igt &XIE MSgtLit.

—_—

RTP= ZBtE O 2 UDP 2&Z &d0MH =T
TCPZ UDP= 2AlIZt E2E=2 Fg= =dot)|ll= 0lSs 801 /U
Ch. et A, UDP I=2E=0 A2 JHE= EJlotH A2 =25 =
ol A& = s=dot)| oM Lt 40| RTPOILH £S2 UDP E2&E=
d SH MEEIN 2AIC = HIOIEHE =1 2= = UL LLHEH,
RTP= QL2 UOIE2 BILIL OI0IR2] 2AIZF NS0 Aerst 1P J| et
ol &5 Z=&EZ0|L} Olddet RTP= UIOIEH =0 AESE F=22=2
LIFI AL, AEE F5= RTCPZt el 12|14, RTP= RTSPSt €2

LhE E2 2= 22E=S ?lol AlEE L




59

Chap-5 (MM Comm: Standard)

RTP(Real-time Transport Protocol)-2
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Services include :

- Time stamping

- Delivery monitoring
- Sequence numbering
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Real-time Transport Protocol (RTP)2| & 2 A

1)
2)
3)
4)

1)
2)

3)

1)
2)
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TCP NS A= delayE 244 AI21C.
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RTCP (Real-Time Control Protocol)
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RTCP(RTP Control Protocol) £E&/(1)

RTPHMO Z2&EZ2(RFC 1890)
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RTCP(RTP Control Protocol) £& (2)

F
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RTCP (Real-Time Control Protocol)
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RTCP Header Message

LA 2 R 2R 2

SR(sender report) :active senderS 2 AtAI2| S48

RR(receiver report) : active senderJt Ot &0 AH=0

cl=0l AFE
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BYE(BYE) : RTP sessionS Wt & LIS [ At
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RTSP

Client — Server multimedia presentation control protocol
enables controlled delivery of streamed multimedia data
Works both large audience and single viewer media on demand
Work with lower level protocol

- RTP,

Developed by RealNetworks, Netscape communication and Columbia
University

published as a proposed Standard by the IETF in 1998
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RTSP(RTP Streaming Protocol)

RTSP &7
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RTSP (Real-Time Streaming Protocol)
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RTSP (Real-Time Streaming Protocol)
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RTSP(RTP Streaming Protocol)
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How to relate ?
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RTP/RTCP/RTSP

RTP
— transport protocol for the delivery of real time data

RTCP
— apart of RTP
— Helps with lip synchronization, QOS management

RTSP
— A control protocol for initiating , directing delivery of streaming
multimedia from media server
— No delivery data
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Why not use the HTTP ?

HTTP

— Based on TCP

— Only rudimentary mechanisms for random access to files
— Not suited to time based seeking

RTSP

— Work with time based media

— Control multicast delivery of streams

— Provide a framework for multicast-unicast hybrid solutions
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RTP vs RTSP

RTP

— A one way protocol

— Used to send live or stored streams from server to client
— After the data Is displayed, it’s discarded

RTSP
— Used when viewers communicate with a server
— Two way communication

* Viewers can communicate with the streaming server
and do things like rewind the movie, go to a chapter
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Web TV server Cliert
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TCP - Control Server Port
Connection (default 554) Standard
/ RTP

RTSP e v

Player RTSP

Port 2n f Server

Port2n + 1« f ¥ Odd Port

RTP Data \— RTCP Reports RTSP control
connection

RTSP Control Connection (usually TCP)

SETUP PLAY

DESCRIBE
regquest

req. req.
DESCRIBE SETUP PLAY
reply reply
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Where to learn more RTSP ?

Dr.Henning Schulzrinne’s RTSP page
Dr. Chunlei Liu's RTSP pages

Implementation

0

S
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RSVP L= =

Unicast & OtL|2} Multicast &0l A congestion= O/AHN| &F

Aotz et &oto = et At OlSF &M= R &=,

1 O =
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RSVP Operation

Path Ol Al Xl

_ A2 DA AAENT EM MY

Resv Ol Al Al

- B2EY90=Z [t 27 QoS E&=2 28 A o< A&l

Receiver initiated reservation

— Sources= AtAlQ EHE A2 Y& E #0|1), Receiver)t S& A A
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AEZHIQoSE Z2HotH W=
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PATH message (Last Hop, Tspec, ...)

TraffiC @ @ @ receiver
SOUI‘/CG

B TRT | QoS ZH
x /J &8 J <=7
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5.3.3 Electronic Mall

Internet mail _

Protocol stack for Email : RFC 822 _

Multipurpose Internet Mail Extensions (MIME) : RFC 2045

Email gateway [N

email clients/servers
message transfer agent (MTA)

Message store (MS) : mailbox :

Post Office Protocol, version 3 (POP3): RFC1939
* user agent function

Simple Mail Transfer Protocol (SMTP): RFC 821

o application protocol to transfer of messages between MTA in two
Servers

Domain Name Server (DNS)
« to refer the Internet address of the recipient server

different languages and media types (audio, images, video)
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Email over the Internet

Email clients

[PCs workstations] Email server Ernail server

|5F
nahwork
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LDAMEUs

Ernail clients

Sila

LAM

Lser agen Message ronster agent Lser agent
software software soiftwaire
- - | oo |~
SP nlemel service provider  GSW niemel gateway
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Protocol stack to support email over Internet
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Email across dissimilar networks using an email gateway

Email Email Email Emil
clients Qatenaony otewiny clients
Email Emai
SErVer gVl
Y Y
. R
Y Y ! I ¥ ¥
Company,/enterprise™ #_ompany/enterprise
network X network Y
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Multimedia Message(mail) Systems
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Structure of Mail (At A&) Systems

Server PSTN
(WorkstatiorvUNIX) Fax Mod
TCP/NP Network
Client
(PC/Windows)
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Video POP System

SERVER

(o] Jaoupiaqu)

‘ UDP, TCPIP(T ransfer Protocol) |
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Function of Server for VPOP

Listen()

DAEMON
(VPOPD)

Registration | | Authorizalion

Recl)
Send

CLIENT CLIENT

L

Interface Module

Authorization

SERVER MANAGER

SERVER
(VPOPS)
Transfer

Manager(Socket)

—

DB Manager

Audio/Vido
Manager

Meta-info Media
DB File
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Chient/Server for VPOP

CLIENT 1 CLIENT 2
SERVER
CONNECT 1 CONNECT
LISTEN
COMFORM COMFORM
::mmrr:rm"""“"-:mm BROAE r:mmrc'nm
AUDIOMIDEQ / \ AUDIOMIDEO |
CODEC CODEC
l PROCESS1  PROCESS2 1
MEDIA DATA DATA MEDIA
PALY = TRANSFER/ TRAMSFER/ PALY
CONTROL CONTROL
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5.4 Standards relating to interactive
applications over the Internet

Information browsing
Electronic commerce > |

Intermediate systems ST
Java and havascript > ]




98

Chap-5 (MM Comm: Standard)

5.4.1 Information browsing

* Protocol stack for browsing _

HTML
browser ——
— locates and fetches each requested page
— Interpret/display the formatting commands

— eg: Netscape Navigator, NSCA Mosaic, and Microsoft Internet
Explorer

— text, tables, images, sound, video
e Hyperlink
— hypertext transfer protocol (HTTP)
» a separated TCP connection
» stateless protocol
— URL (Uniform Resource Locator)

* the symbolic Internet domain name of the server machine in
which the page is stored

— helper application or external viewer
 aseparate program to view an information of a media type
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Information browsing

1_‘
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Protocol stack to support information browsing

Client Sear
Wiabs
o | [l
file fike file file
- -
.71 ’ e SIF
boages o Fil=
ﬁ-‘l porser it
MPEG interpreter |PEG
* Baowesar Seervel o
HTTP FTP Gophe TP HTTP FiP Gapher rETP
A L
TCP TCP
P P
O/ PHY DL/PHY
The Intamet
HTAL = HyperTest Markup longuons FTP = file sonster pratocal

HTTP = HyperText ronster protacal

Gopher = Gapher apploalion protoccl
FMNTF = netevark news mansier protacal
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5.4.2 Electronic Commerce (2)

—— ———
'____d'

File: system

|database)

SErvar
The Intarnet
Web server
Client ’
' ' Page containing o form
HTML page HTTP
with o i
farm - TCR/P
[Encrypted] form contants
Cal
script/ progrom

HTML = HyperText Markup Language
CGl = common goteway interface
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5.4.3 Intermediate Systems

la) Security gateway

(k)

EELlll",.-
-::Ie-.-'-.-a-,.-

Site L

Wiah
B

Proxy server HTTP server
FTP sanver
Client pm?:;w
- TP zarver
HTTF | FTF | MITF | Gapher
Gaopher sarver
- o l

HTTP

HTTEFTR /MMTP A Gapher
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5.4.4 protocol stack to support the browsing of pages cotaining Java
applets

Clignt Sesrves

Wb page in Wil

HTHWL with
apelets | and 2 [ Applet 1 ‘ [ Applet 2 pags(st ‘ Applat | ‘ ‘ hpplat 2 ‘

j | : I l l

Fags loadar and E-'ﬁ-'leci:da Files
HTMAL ol e interprsiar = g
HTTF HTTP
TCP/IP TCR/IP
OL/PHY DL/PHY

| !

[ The Interme
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5.5 Standards for entertainment applications

* Movie/Video-on-demand
— Transmission format : MPEG-1,2 (see Table 4.2) [T ]
— Elementary stream (ES)
» packetized ES (PES)
— its head :
» a type of audio, video, and data
» timestamp: the time of audio and video stream
— contents of a PES : 2048 bytes
~ Pack [N
« a multiplexed stream of PESs from multi-source
— two header
» pack header : timing and output bit rate information
» system header: buffer size and type of ES

— Distribution network [T B
« Interactive television [0 ]
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MPEG-1 encoder/decoder

(a)

Widao
sourcea

Audio

EOUrC2

Frivale daba

MFECS-1 ancodar

SESX *

Audic )

Elernenh:lr':,r shrooam Fockstized ES
(ES| [PES) Pocks

Sysie s
firme - MuHiF-la-:EI - L
o kEifsfreom

[opticnal)

MPECS 1 decoder

Vidao

Ayl -

Frivoke dala

Wideo D

decodar packstizer -I_
s Syshem

infarfocs |- fima |- Cremulipleser
conirclar clock

Audio Cer I

decodar packstizer I

[if present)
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MPEG-1: output bit stream format

(b)
.. | Pock | Syshem End
Fock: haader | headar FES |--——-----| FES i
FES: PES Video, audio, or Ftiuuredrj:l
o header i '
- ——- | Vidao, qudio, or private ESs [ ----
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Movie/video-on-demand: telephony company architecture

ia) Using ADSL (Asymmetric digital Subscriber Line) and
fiber-to-the-home (FTTH) and fiber-to-the-kurb(FTTK)

Lol e hang e,
swilching cafliicas

‘ lebephane \
awikzh

==

| }

Higgh it rabe expical fikes [weislmdpair
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Movie/video-on-demand: cable TV company architecture

) Hybrid-fiber-coax (HFC)

Coable TV conrpocany Coamial cable

local affice dheagdend| \\____.-

T
muliplexel Oplical fibes 1_

I
charnin

el — = iy .

=T

ST = sabap bax MM = likar rode
|'-.-*.|_|-r_.-':J~_~|r|_u;_= rrillipl s A Hiphesss CiA = coble madam
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TV program multiplexing: PS and TS generation

(a] FESs Frogram

stream |[F5)
Frogram encoder l \

[ Video E::':.jde,. COROM
Frogrom
Frogram 1 - sirecm Hard disk
multiplexer
| Audio Auciiy OVD
1 Sazllile
L ———
Frogram 2 Program encoder - | Transpor
r— pr———- sirecam Calble
: multiplesxer
: Tzrrastrial
# p———
Program ™J Program encoder e
— B

Transport
shresm (T.5)
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TV program multiplexing: TS format

(b) i
| |
Straam of PESs Haodar Aydio /video straom 55
| |
Byles: | | 54 | | B4 4 i
Transport siream | Header Paylood Header Paylood Header \5
:
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IPTV Al S8t A
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Ubiquitous TV
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. ZEIDICIOf QA AlAE

e SIP
« RTP/RTCP, RTP/RTSP
« UDP TCP

o HE AIAE
e POP3 (UA <--> UA)
e SMTP (MTA <= MTA)

e Web Information System (Web Systems)
e HTTP
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Web Systems

e Client
— Application : HTML
— HTTP
— TCP

e Server
— Service Program
— HTTP
— TCP
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Service Program

« Server LH2| serviceE < et sources
— Main.html

o Script
— Javascript, ASP, CGlI, PHP, JSP

e Program
— Java : applet, servlet, midlet
—C, C++

* DB Connection
- JDBC, OBDC
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ADSL & Access Point




