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• Quasi Video-on-Demand (Q-VoD):

.

• Near Video-on-Demand (N-VoD):

• True Video-on-Demand (T-VoD):

• Adaptive Video-on-Demand:

.

 PPV  Q-VoD 

.  N-VoD  T-

VoD.

 N-VoD 

 video  - . 

 x 

 (  5 ), . 

pause, forward  reverse . 

 x, 2x .

 T-VoD 

, . 

, 

 T-VoD  interactive games.



11

.  T-VoD

.

2.3  VoD 

 VoD 

. :

•

o

.

o  24 .

•

o

.

o

.

•

o .

o , 

.

•

o

.

•



12

o

.



13

3.  VoD

, 

: .

 VoD,  servers

. , 

. , 

, 

.

 VoD



14

 servers  buffers video. 

 buffers 

. 

 buffers 

.

 VoD  servers  buffers

 VoD  servers 

, 

. , 

,  server, 

 server. , 

, .



15

 VoD

3.1 

 VoD  real time 

. , 

 (video, , ). 

 VoD ,

. 

. 



16

, 

connection-oriented.

3.2 

:

• ATM (Asynchronous Transfer Mode)

• FDDI (Fiber Distributed Data Interface)

• DQDB (Distributed Queue Dual Bus)

• 100 Mbps Ethernet

 ATM (Asynchronous

Transfer Mode). O  (ATM) 

 (packet switching)  (circuit

switching). 

. 

 –  (cells),

.



17

. 

 bandwidth 

.

 ATM:

1. , .

2.

     delay-sensitive 

3.  ( , ,

    )

3.3 

, :

• ADSL (Asymetric Digital Subscriber Loop):

. H 

 (twisted pair).

, 

downstream  1.536 Mbps, upstream 

 16Kbps  ISDN .

           " "    

                  (

    )   µ       



18

           MPEG . 

 5.5 Km 

, . 

.

 ADSL  HDSL 

 1.544 Mbps.

• HFC:

         (coaxial)  750

MHz   

µ . 

.

• CATV: , 

. 

. 

, .

• SONET (Synchronous Optical Network):

, 

.  ANSI



19

 51.84 Mbps 

.

• DSS (Direct Broadcast Satellites):

VoD . 

.

,  VoD, 

 ADSL  CATV , 

SONET 

.

3.4 SET TOP BOX

 Set top Box,  Video,

 Video  standard 

.  (set top box) 

Video, 

 (rewind, fast forward),  (pause), 

 (slow motion) . 

 video  real time.

, 

. 

.



20

,  pc 

. 

 chip . 

, ,  

. , 

 (

), ,  (non-

interlaced), ,

 interface 

 internet.

. 

. 

.

, set top box

. 

, 

. 

(interlaced), , 

  internet.  interface 

 ( ) 

 internet . 



21

 server 

. 

.

 VoD 

.  marketing 

 (  pc).

 VoD  pc.

, , 

 video,  PAL ,NTSC  SECAM

, 

 interface .

.

.  CPU, RAM,  I/O,

 MPEG . 

 chip 

 (

.)



22

H  set top box

 VoD  video 

.  500kb RAM 

 MPEG-2, 

.

, 

, 

 ROM. 

. 

 Java , 

.



23

3.5 

 video .

 VoD

,  video 

.

 video .

 –  (coders-encoders) (set-

top box).  video ,  real time

,  real

time , .

MPEG, JPEG, DVI,

Quick Time, RealVideo.

, 

, 

. 

, . , 

, 

.

 ( ) 

 ( ).



24

3.5.1 MPEG

MPEG.

Motion Pictures Expert Group. MPEG

:

MPEG-1:  1993. MPEG-1

 CD-ROM. 

 200  320 Kbps  cd,  bit rate 

 1.15  1.2 Mbps. 

 VCR.  26:1.

MPEG-2: MPEG-2  1994. 

 studio 

 4  6 Mbps MPEG-3,

,  TV 

. MPEG-2

,  2  9 Mbps  stream , 

.

MPEG-4:  bandwidth: 4.8

 64 Kbps. 

. .

MPEG-7:

multimedia . MPEG-4
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MPEG-1 MPEG-2 , 

. MPEG-2, MPEG-

1, . MPEG-1,

 video .

MPEG-2

MPEG-1 :

•  interleaved .

•  (stream) MPEG

.

•  format ,

 HDTV.

•  bandwidth  (data streams).

•  aspect ratio.

MPEG-2

 (720 480  30 frames/sec  15 Mbps). MPEG-2

. MPEG-2

 (DSB),  (CAVT) 

 (HDTV).

3.5.2 JPEG

JPEG .

JPEG Joint Photographic Experts Group

 standard.
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3.7 
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3.7.1  BATCHING

 batching,  video 
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       µ  µ      video  

 VoD server   µ µ
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batching.  µ  VoD server 
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          µ       

.
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. µ  µ

            µ .

,      delayed batching    staggered  broadcasting

µ     µ µ     µ  video, µ     

               µ µ  video 

 µ µ .

3.7.3 SEGMENTIZED BROADCASTING

 segmentized broadcasting µ µ µ

µ  (Pyramid  broadcasting), µ  (Skyscraper

broadcasting)  µ µ  (Harmonic  broadcasting).    

µ     µ      video  '    stream,  

   video µ µ µ µ µ µ

µ .   µ       µ

  µ   µ   µ µ , µ µ µ

µ  µ µ  µ µ  µ

µ  video .

    µ   µ µ   µ  µ    µ

µ  µ

staggered broadcasting µ ,           set-

top-box.   set-top-box .  µ µ

µ           µ µ ,   µ     µ   µ

          µ       video    

     buffer  µ  µ µ

video.
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  piggybacking,    µ   µ    video   

±5% (               

) 

µ . µ

µ  video, µ  µ µ

µ

.

   µ µ    µ  piggybacking.

  

µ . µ  µ , 

µ 10 .

 µ µ  VoD server 

     µ         µ    video    

  µ ,   

         video,

.
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 interval caching o VoD server µ µ

µ µ       (cache)    µ . '

 µ µ  VoD server 
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µ   µ  (intervals of data) µ      streams 
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µ          µ µ                

µ ) µ

VoD server µ .

. 

VoD , µ  µ µ    

   µ       ,            

µ µ                 .

 Dan   Sitaram   µ             

 VoD servers µ  300  µ ,     µ µ       

     µ  µ  20 µ  40 

µ  video.     µ    5-10%    .

          interval  caching  

µ         . µ

 µ µ  VoD server µ  µ

µ .
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µ     µ  µ     µ   µ   
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 µ  video 300 µ
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µ    µ      600  µ

.
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 video µ µ ,              µ

µ ,  µ   µ   ,   

µ µ µ

µ .

,  stream tapping µ µ ,
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q .

 server  VoD

,

q Back up files

 back up files 
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5.  (QoS)

 VoD 

. 

 (QoS) 

. 

.

 (Quality of Service - QoS) 

 (objective) 

 (subjective).

q

.

q

.

 video  end-to-end QoS 

 video server  (end-users).

 QoS  video

:

§  (image size),

§  (frame rate),

§  (start-up delay),
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§  (reliability) .

 QoS

:

§ ,

§ .

 QoS :

§  bandwidth,

§ ,

§ jitter

§ loss rate.

:

§  CPU,

§  (utilisation),

§  (buffering mechanisms),

§ .

, :

§ frame rate benefit function

 frame rate .
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§ synchronisation benefit function

 audio/video synchronisation skew 

.

 video QoS :

§ ,

§ .

 VoD 

 QoS 

.

 ( . Internet), 

. 

 QoS, 

.

 VoD 

:

q  (setup time).

 (

)  ( ).

q .
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.

q .

.

q .

 (  fast forward, reverse, .)

 VCR.

q .

. , 

 video  audio, 

  .

 QoS 

VoD , ,  (server),  (network), 

 "set-top box".
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6.  VoD

, 1990-2000

,

  

 Video on Demand. 

.

6.1 Time Warner

,  Time Warner

Cable, Scientific-Atlanta, AT&T, SGI, Toshiba 

 Orlando (Florida)  1994. 

 VoD, .

 MPEG 

.  bitrate 

3.5 Mbits/s  video.  AT&Ts  switch 

45 Mbits/s.  8 SGI Indigos servers  16

SGI Vaults  1.5 TeraBytes . 

 ATM  VPI/VCI 

AAL5. , 

 Reed- Solomon 

 64 QAM.

.
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 set-top

box.  online . 

.
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6.2 British Telecom

 British Telecom  VoD 

.  BT 

, .

 1994  70

 BT. 

:

• Fiber access

• Copper pair access

• Radio Access

.

.

.

.  BT

 ADSL 

 2Mbps  MPEG

 VoD .  MPEG 

, , video 

.
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 video .

 CCITT  ETSI  standards 

.  ADSL 

.  6 m (

) 

. 
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 ADSL

.  “radio DP”

, 

 29Ghz .

User interface

 set-top box 

.  set-top box  BT

 interface  VCR. 

.  set-top 

 Apple Macintosh  Mac 

 MPEG  2 Mbps interface.
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Video server

 video server. 

:

•  ( )

•  (

 interface ).

• Interface  (

).

 video server 

 Unix .  70 

. 

:

 60*2 Mbps= 120 Mbps.

 70 

(70*3600*2 Mbits)/8 = 63 Gbytes.

 100

. 

server .

6.3  Berkeley Distributed VoD System

:
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Digital Equipment Corporation, Fujitsu, Hitachi, Intel, MICRO, NEC

Corporation, (NSF) MIP-90-14940, Philips Research, Siemens, and Starlight

Networks

 video on demand

, , 

. 

 (  robot-tape

jukeboxes) .

 Berkeley Distributed Video on Demand 

 video file servers  real-time .

 V D . 

,  V D 



59

 video file server. 

, 

, 

,  caching , 

 media. 

 Video Database Browser.

 Internet 

 internet browser.

Continuous Media Player
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 6.4  Embedded Interactive Video Server (EIVIS)

:

Dassault Electronique (F), Becker Flugfunkwerk (D), GMD (D), Hyperparallel

Technologies (F), Sistemas Expertos (E), Iberia Lineas Aéreas de España

(E), RENFE (E)

 VoD . 

, 

 VoD servers. 

. 

, , 

.

.

6.5 DIAMOND

:

Octacon Ltd, NorthWest Labs, Screenphones, University of Strathclyde,

University of Teesside, Philips Research Laboratories, Tampere University,

Helsinki Telephone Company, Netherlandse Philips Bedrijven.

 Diamond (  multimedia 

)  RACE (Research On Advanced

Communications Technologies for Europe) 
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 Video-on-Demand 

.

 / 

, 

.

 " " 

. 

 Diamond 

 ADSL 

.

6.6  VoD

6.6.1 

Video on Demand

Real.  RealServer 8 

.
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, 

Real Player.  video on demand server

,  (NOCs).

6.7

 Video on Demand 

 video server .  " " 

. 

. ,  video server

. 

 2 servers: 

 (video encoder) 

 (video server).

 unicasting

 multicasting 

. . 

 unicasting  (300 Kbps,

100 Kbps, 37 Kbps) 

.
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, . 

. 300 Kbps, 100 Kbps) , 

 dialup 

.
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7. 

 Video On Demand 

. 

, , , , 

video clubs.

 Video On Demand 

, . 

 VoD 

 connection-oriented . 

bandwidth .

µ µ

µµ   µ   µµ  ADSL

    µ     .

, ,  (set-

top box) 

MPEG-2  video.

 server, 

. , 

, , 
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 RAM. 

 (RAID)(disk array) 

 (striping).

µ µ  video 

  µ     .     

        µ     µ

µ         µ  (Stream Tapping)   

  µ µ             

µ          .

 video  (QoS) 

, 
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