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Abstract

T his paper presents the design and implementation of Univer-
sity Internet Broadcasting system for moving picture realtime
broadcasting and VOD broadcasting service.

In order to achieve these purpose, program planning, construc-
tion procedure, realtime broadcasting transfer module and VOD
broadcasting module are described.

T his paper is describe by following order. First, we studied on
preference of use by internet user for broadcasting name, prog-
ram plans bearing and plans strategy. Second, we implement
broadcasting system for internet transfer.

T hird, homepage of broadcasting station is simple for provi-
ding a user with convenience. Fourth, we compose best- effort of
audio and video encoding, transmission speed for providing a
user with good program.

For the condition gratification of this paper, we constructed
and transmitted speciality education program for distinction betw
-een University Internet Broadcasting and other internet broad-
casting of contents.

T his paper is composed of 5 chapters. Chapter 1 describes the
historical background and goals of this work, outline of re-
maining chapter. Chapter 2 describes the internet broadcasting of
concept and general purpose of use by internet user. Chapter 3
describes the design and implement of University Internet Broad

-casting station and each modules of it. There describes the



program planning and construction. Chapter 4 describes the des-
ign result of contents and program planning. Chapter 5 summ
-arizes all results obtained in chapter 2, 3, 4 and includes the

further research topics and the work to be supplemented.

- Vi -



1.1

(Internet)

(Encoding)

(VOD : Video
On Demand)

[1

VOD



1.2

VOD

(Master Control Room),

(Micro-

soft) (Power Point)

(Windows Media Encoder Se-
ver)
(ADSL : Asymmetric Digital Subscriber Line)
(Cable Modem)



VOD

VOD



2.1

, Streaming Media,
Webcasting, Pointcasting, Internet Broadcasting
W ebcasting , (WWW
World Wide Web) ( )

2.1.1

’95
’95 10 KBS(Korean Broadcasting System)
, MBC(Munhwa Broadcasting Coporation)
96 2 , SB S(Seoul Broadcasting System) EBS(Edu-

cation Broadcasting System)

TV
VOD

TV, (Major)
’96 12 () (www .hite-



ch.co.kr) 2

97 1 (www .korea
-twin.com) ” 17
97 7 (Mega-Media) M2-
station(Mega Media Station)
(Animation), (Entertainment),
M 2station IMF (International Mone-
tary Fund)
[1]_
2.1.2
TV . TV
TV



2.1.3

1. vOD

, (Push)

(Push)



2.14

(Streaming)

[2]

PC

24

1:1



2.2

2.2.1

2.2.2

350
KBS, MBC, SBS,

(Digital)

(Channeli), M 2station, TV21,

(Venture)

(Analog)

[2]

TV



2.2.3

(Netizen)

VOD
2.24
NBC(National Broadcasting Com
- pany) MSNBC,
Cnet,
W -vision, CNN (Ca-
ble News Network) , 20 (Fox)
Foxnews, ZDTV (Zweit
-es Deutsches TV), FR3(France3), ABC(Asutralian Broadca-



sting Corporation)

[1

2.3

23.1

6.1%,
113% <

2.3.2

350
300
, - (Plug-1In)
8%, 23.5%,
1.7%, 8%,
2-1>
[2]_

64.5%

- 10 -

20.7%,

9.4%,

< 2-2>



2.3.3

[2]

MOIOgLIO} -
{ "

2- 1
Fig 2- 1. Distribution of Broadcasting Genre

7|EH2.3%)
H29.7%)

Fo/dM/ xR
(6.3%]

& (4%)

Aol s0.7y%) M
A2 o{05%) prms—

S2L/dlE/ S8
(3.T%)

Z21(64.5%)

2-2.

Fig 2-2. Distribution of Contents

56K bps(Bit Per Second)

- 11 -

2-3>



56K bps 36.9% 300K bps

128K bps
[2]

2.34 -

< 2-4> -

’99 90% (Real pl

-ayer) - 2000 (Media
player) -

(Flash), VIVO, (Liquid Player)

[2]

LAN(3.2%)

56K(36.9%)

2-3.
Fig 2-3. Transmission Speed

JIEI-M.S‘%_':_J :

WMT
(44.1%)

2-4.
Fig 2-4. Plug-In

- 12 -



3.1

3.1.1

2000 2 21

-internet.com> <ktitv.com>

Network Solutions

3.1.2

(Domain)

- 13 -

<daehak



136 207

14%
10 7

3-1
Table 3- 1. Ranking of purpose by
computer use

51.9
14.0
12.5
8.2
6.1

34%,
2%, 9.0% <

3-4>

3-5> 38.8%

< 3-6>

- 14 -

343

3-2.
T able 3-2. Use of Internet

77

19.5

3.5

63.4%, 20.

68.2%



3-3. 3-4.

T able 3-3. Looking for Site by T able 3-4. Purpose of use by
Internet Internet
34
17.0 63.4
16.3
10.5 20.2
7.2
6.5 9.0
4.5
1.3 2.2
27 5.2
2.0 '
3-5.
Fig 3-5. The program desired
38.8
17.4
16.1
6.0 3-6.
4.3 Fig 3-6. A correspondence course
whether attend or not
2.7
2.7
1.3 68.2
1.0 31.8
10.1

- 15 -



3.2

3.2.1

(One Man System)
1

) 21

3.2.2

1 (Web Producer : Web PD)

- 16 -



2. (Web Master)

VOD
(Stream Server), VOD , (Encoder
Server)
3. (Web Designer)
4.
5.
3.2.3

- 17 -



21

VOD

- 18 -

12



3-7>

3-7.

Table 3-7. Weekly Basic Program Form

07:00 07:45 ‘ ‘ ‘ 1
07:45 07:55 Click Fitness
07:55 08:45 2
08:45 09:05
21 21
09:05 09:10
09:10 09:50 3
09:50 09:55
09:55 10:35 4
10:35 10:45 Click Fitness
10:45 11:25
11:25 11:45
11:45 11:50
11:50 16:30 1
2
1 1
16:30 19:35 2 2
3. 3
4. 4
5.
< >
12 30

19 -




3.24

NEgen|  BNHE +E % (MF Z23d 7[8% 9

x4 oz AR AgA Y

3-1
Fig 3- 1. Contents Planning Chart

- 20 -

nglﬂ

g HE g g

T A Lo



< 3-2>

T2Id | | : .EEJQ
;|| 2{ *‘I}EE“' P'g""}'ﬂﬂ' 4 EM'E ' *1_” EI}

3-2.
Fig 3-2. Contents Construction Flowchart

3.
< 3-3>
Izid | 2219 xEn Real Stream
A %[ ¥ az249 Ao Rt LS
oo . VoD
434 o
3-3. VOD

Fig 3-3. Real Time Broadcasting & VOD Service

- 21 -

» B

VOD

» ScfdE

]



3.3

3.3.1
50
< 3-4>
FEq
— 5471 M
A 2
~| =32 !
a2y | | |Encorder Stream | Web | Client
| WME1 Server Server2 Server
CEERRE WED —
B Voo
a2 | server2 |-
z
=37 3
ssra o (A
— M —
cﬁ I
u
PPT |
TSG -
Frgy : ] HE=Y 2lEy
3-4.

Fig 3-4. System Architecture

- 22 -



3.3.2

1
(Video Switcher),
(Mixing Console), , ,
(Video Switcher)
(VMU : Video Mixing Unit) <
3' 5> ’
(Control Panel)
(Main Unit) ,
(Rack)
| & SEoEESRRESE
- DEEEEEEESaS Eﬁg
= HESERTaERasEs =
3-5.
Fig 3-5. Video Mixing Unit
(Video Source)
(Input) A, B

- 23 -



M/ E (Mix/Effect Bus)

(Mixer),
(Superimpose)

lifier)

(Key Signal)

(Fader Lever)
(Fade In/QOut), (Dissolve),
(Gate Amp-

(Internal Key)

(Chroma Key)

-tal Video Effecter)

VMU
tte Recorder),

VMU

(Subcarrier)
2Ve.p
(Impedance)
(Crosspoint)

0.7v

(Wipe)
(Vertical Blanking Time)
(Noise)
(DVE : Digi

, (VCR : Video Casse-

(Character Generator)

(Mixing Console)

(Sync) , (Blanking) ,
AVISrS
75Q
v (Composite Video)
(Component Video) B
(Microphone, )

(Speaker)

- 24 -



(Drive)

(Power Amplifier)

< 3-6> (Mona-
ural) (Channel Input Module)
2 (Stereo)

3-6.

Fig 3-6. Audio Mixing Unit

4, 6, 8, 12, 16, 24, 32 4
8
( )
(Grouping) 2 -8 1-2
(Odd Number) L
(Left) , (Even Number) R(Right)

- 25 -



61 [7]

TV <
3-7> (Head) (Lens), (Prism),
(Filter) (Vidicon), (Plumbicon),

(CCD : Charge Coupled Device)

, , (Electric Beam)

(CCU : Camera Control Unit)
(Remot) . TV TV ,

[5]

(VCR : Video Cassette Recorder)

TV
Ampex 2"
(VTR : Video Tape Recorder) (Herical Scan)
C 1" VTR - (U-matic) VCR
80 V2 (MI11)
(B etacam) VCR
< 3-8>
VCR TV

[5]

- 26 -



3-8.
Fig 3-7. Studio Camera Fig 3-8. Video Cassette Recorder

(VAD : Video Distribution A-
mplifier),

(ADA : Audio Distribution Amplifier),
/ (

A/D Converter, D/A Converter), ,

(Character Generator),
(Waveform Monitor)
(Vector Scope),

(Intercom System),

< 3-9>, < 3- 10>

- 27 -



[41.18]

—— (213 @— VCAYSD)
——01214) 9— CRzED)
00215 0— 01\

00 8—nunzy

DVDA

CTRLDESK| 4]
WE S CHA
CAM et
EE
ST MONI
MENI

—o—

D/A 01

000} O—psw ot

——o

f——— (2-12) @—5TUDI
-0 MO

DA 02

oo e— B

GAM 2

caM
VCR1

VCR

VGR4
]

BEY

TEST

e

‘L'? 211017201730 CHB
(220QEY

2
=
e

CAM 1

CCU- |-0I‘_W:ISGVIJB‘!_ AD 1 ik
— RGN 1
o2 o8 | D2 oo 2
—— MONI HGME
Ccu3 o | g e 3
e g W
llv-n)g:?.ch-i ::ﬂm\‘"os 0R e
§
o«e-w::vcﬂ'z::ﬂm,w M
]
o VCRAforsarmy kg
. 1
o{VOR4eem AD4 M
IQOB).__B_
:::vuglnswuu g
f140-0ty, 02010
el lo_
i
12
e——y ADS
oo ClG ﬁ_'”“""tlﬂg‘
—‘ Al
AD6 Ny o ety
:::%Onswto ADT VN”J
LT g
MON
CAM 123
WD
o T80 PE
ERE N
WilF

3-9.
Fig 3-9. Master Control Room Video Blockdiagram

28 -

FEEL VDI HEE

84 1) W EE



ARRRRRAR
ARERERRE

EE
8.3

B9 = R
o
]

FEETF

2R

3- 10.
Fig 3- 10. Master Control Room Audio Blockdiagram

3.3.3
1
(Non-Linear Editing System)
G2(RealServer G2),
(Windows Media Server), (DVCAM : Digital

Video Camcorder)

- 29 -



VOD
2.
3- 11> o171,
—— L
i
' pe==se] V0D
1. tion-Linearl Mon-Linear? Vigual Graphick -
s : > Disisuit L [ |Digisuit V] | Workstaion | et i
[ T ¥ $14 1 ! [
L N T ¢ o W T SA— 1 :
] |
By M |
| SR Eesder [ | mowk [ A | SCUNEER
I k
1
]
!. i'nim-mrl - —
"|' rei Tl
il‘ﬂ.lt'l' |
-k 1 | amiTnEDIA smoio H
Diak (mzAa) — 3
= HEE
L..;ﬂm@?g{um
T T —
—

G2,

3- 11

Fig 3- 11. Media Production Blockdiagram

- 30 -




3.34

VOD
(Pop-Up)

(Cybertic)

[o1 [12]

< 3- 12>

- 31 -



3- 14>

T R e L

Hl0|A] MEHT7|5

. dﬁul:‘!ll? 3 li‘f;\u‘g\ i‘h q1 & }:';ﬂm?-n

CT -

52 BT ARN TS gbE N g L U e gl b 31 i

e B

NAR - ma
HER F: &

ON-AIR

ANz

453

NIAEZ 83

BT T 8 e W W P

<

Fig 3- 12. Broadcasting Homepage

3- 13> ) )

T

W Iy G G G
o

AAE FHojo|=

3-13.
Fig 3- 13. License Chair Homepage

- 32 -



BED B2 wRS EMEA AW

':'I 5! it ié'\ i; g’l b E:I s

Pl IS EIAM AOE gl el it Dl £ @] Wit

3-14.
Fig 3- 14. Computer Chair Homepage

3- 15> , , < 3- 16>

R BIE =0 3Ny SN EARH
- 5 ' X - %
e (= !2 -lgg ¥ ﬁ wies -_;“31 n B '_Tg T

U @IWI R EIIES AT RN NE geH AOR &Rl i gl 4 g] Wi




3- 16.
Fig 3- 16. News Homepage

VOD < 3-17>

FANY 28 U =3

R ZolE

() 4434 52
ENY YE

V3E AFY D13

NEs&y

E0|HE

3-17. VOD
Fig 3- 17. Powerpoint synchronous in VOD Homepage

- 34 -



2. VOD

VOD

< 3- 18>

VCR[TE=H4)
. | EST
Elli'\':lll:' F‘(!rll'i.‘._ |I
|

r{l_ = .i'..l_;

o] the] =hE

Switel/HUE ﬁ

Streaming Server | ]
|
|
|

Fouter ‘
al=T L |I

zte] abgafel A
33 b

3- 18.
Fig 3- 18. Web Server & Stream Server Blockdiagram

- 35 -



(1)

3- 19> (Super Computer)

Al o IBM RS/E00 SP2
Number of Processors @ 27 (Nodes)
Processor Type © F2SC{Power? Super Chip)
Memory @ 4006 GB, Disk @ 201.7GE

3- 19.
Fig 3-19. Web Server

(2)

VOD

N

3- 20>

AFE - Compaq Proliant 5500, $1E|% xeon 500+2 512 7+
i EAM : 1GByte, HDD : HXOGByte
FORE ATMUYES =

3-20.
Fig 3-20. Stream Server

- 36 -



3)

VOD
< 3-21>

Al s LG-IBM M-Pro,
FE|S 111 5502, RAM : 512MB, HDD © 2GB

3-21
Fig 3-21. Encorder Server

- 37 -



3.4

3.2
< 3-22> < 3-23>

3-22.
Fig 3-22. Master Control Room

3-23.
Fig 3-23. Media Product Room

- 38 -



3.5

3.5.1
1
IT (Internet T echnology)
<
> < > < > < >, < > <
> < > < > <
> <7- 9 > < >,
< >
VOD
2.
<
>, < >,
< >
<
>
VOD
3.

- 39 -



VOD

3.5.2

< 3-8> 2 90
45 1

15

40

21C

45

3-8.
T able 3-8. Cyberuniversity Chair Program
() ()
45 2,025
45 1,800
90 3,825
2.
43
, 30 , 25 4
3-9>
VOD

- 40 -

31



3-9.

Table 3-9. License Chair Program

(

)

(

)

43 1,940
31 1,550
30 1,200
25 1,120
129 5,810
< 3- 10>
12 226 3,290
VOD
3- 10.
Table 3- 10. Culture & Information Program
() ()
33 1,320
8 160
27 540
120
180
160
24 240
21 12 60
11 55
10 50
3 30
75 375
226 3,290

- 41 -



< 3-11> )

3- 11
T able 3- 11. Special Program

(

)

20

40

80

21

30

45

120

-Comdex China 2000

30

120

60

545

- 42 -




VOD

4.1
4.1.1
1 Administrator <
A
HE JelH 4
& SLIAE HAl OE
4-1.
Fig 4- 1. Unicast Publishing
2.
4-2>
)

7. 182 65005

193, 2137 ChD8

4-2.
Fig 4-2. To make New Broadcasting Publishing Point

- 43 -



¢ BEEHAE HA RF 2ED
C NEESCRHLE HA F|E A

EE 1
ive mshdif wrwew. daehakinternet, com:b005

4-3.
Fig 4-3. To make Broadcastin Publishing Point

+ Windows Media Q13 —» dad W U2 B
C H35 2HOE ————» o2 ~=5 Auapy 9y9g g
CHIANAE —— pgs qaa 40 A9ge A8vey

4-4.
Fig 4-4. Input Source Check

5. < 4-5> Windows Media
) , Path
Windows Media Encoder Port box
Windows Media Encoder
(MSBD : Media Stream Broadcast Distribut-

ion protocol)

- 44 -



|
ol LiveEvarnts
Windows Media ':"li .?I'Eli‘l" E 'Madial E;

&?E%ﬂéﬂ Elanlm'ﬂ Ch EulEBL‘gtéﬁmg:‘ i* ‘-:DJQE%E%

2 |m5hd:‘—?" HLE! “m-’

M m=bd!//Encoder_machine_nama

4-5.
Fig 4-5. Path Set-up

< 4- 6>
(Option)

CHE URLE M-S0 Microsoft Windows Media Flayerf M 0l E2EHLEE W0 L5104 E

MmSs, IWE

EZZES: « MME C MMSUDPE- o MMS-TCR CIETH M B |
Z2: ‘MMEE MEEHE UDPRE TCPREHTTPIEA AlE S 25 E MEEL|CE
AEE A B8 e

o ASF AERIE MRIFIS asy IS DELICH _

I .asx DY HRFHS <HREF> BOE 213 hm DS DIELIC

r Mlnmﬂg“!& Hlinduws Media Hnﬁﬁﬂil_(ihgilﬁ-%} mﬂé'élﬁgl-:i B2 80 S

I <HRAEF: :Fu:l ‘l‘ﬂndoh‘ﬁ EEIZES |ARILICE
I <OBJECT: 2 <EMEED> J 2% Windows SEISEEE BMARRLICE
FoEAN BAE B CFAREIE FE BT SERES BAMELICL

4-6.
Fig 4-6. Protocol & Option Set-up

MEPF =M= Lle=dF =00
OFeH 2k | ﬁ-lﬁ!ﬂ?uég live' HAl REE 2HSLICK

mshd: fenco

s M L B reLIC

4-7.
Fig 4-7. The result of Set-up

- 45 -



8. asx file, .htm files < 4-8>

URL (Uniform Resource Location Test), ASX

< 4-9>

[15].[16]

MHA B2
DicHE Scidd SETSE HAE8FENLE ChA AEEEHLE RHHEH 28 85 = o SIgLICH

'cﬁm FrDo ETTaETT: = =@ anmsSLIcE
Y ! CHE =3

w EII'?U %EE‘B Player = 8l bR &M M a5y W him T = -~
- E'EH
=0 et

[ Winda adia Playar AP S T1H S 851
- J'IAI Tl w3 OhbE

IJFILEIﬁEl LASH Hﬁsl cHHAEES | Saadb =l i B 5B I

=i |

4-8.

Fig 4-8. The Last Publishing

CEEEEEETLITLITE
e e Ll (@24 42 -beresal bhernet Excire | T s o e =S
o WO 55 Y B T B A

T "“""”"" " ==

(8205w
23 oo FUED EFTE &

HREF 1o lved 23

[PEE RC I T -l-J

LURLASK HAE 2HREF Z£% .himH2E J.0BJECT E¢ .himHAE
4-9.

Fig 4-9. Test Picture

- 46 -



4.1.2 VOD

1. Administrator < 4- 10>

EoL3 .l_l =

Hr HH 4
- u | B =

4-10.
Fig 4- 10. Unicast Publishing

2. <
4-11> (
=28 QUANAE WAl NI
| Hzsyv | DRUALE ALSGI MES 28 AN RIE 287
R [FER EEERED |£|u1 RS
(2 C: m-SFHcm Iil: E;E R
F=FHool
HEBrE, e -
EE 3y FEE FUA=E Q2 ] v
&1
25 AE D8

4-11.

Fig 4- 11. To make New On Demand Publishing Point

4- 12>

- 47 -



F?IMIIE SELICE
AZ HA RES AUALICE

# [EE |

woid 4 ASFRoot

o> LWASFHool ]
4-12.

Fig 4- 12. To make On Demand Publishing Point

4. < 4- 13>
(Station) ,

(Directory)

2 B ABALEAR, QEEOR WS g IR0 mx@ CIMFE E= HE
gEI EEEM OIS 3 ZELICH: MusicChs’). 9& 0]

Hl: MusicChs

fics a&w 1 CEfE Ban0 DO coe) 2o o
= SIS I

BI T )

4- 13.
Fig 4- 13. Path Set-up

5. < 4- 14>
asf (Advanced Streaming For-

mat) asf file

- 48 -



HAE asf D} ﬂtll py ; 2
NZH0 S0 518 CIBERIS 27k = SiaUCh

[C#ASFRootw H0KE7| |

[ : C:Wasfootifsample, ast

4-14.
Fig 4- 14. Path Set-up of a file

6. < 4- 15>

0] URLE AF25HE Microsoft Windows Madia Playard 4| Windows Madia ZHES THEFHL A=,
Pnnw;f!ww.daehaﬁiﬁrnatnurrn*wd -fata/sampls, =

ZEES & MMS  MMS-UDP © MMS-TCP ¢ -TTT Mk B2 |

Zo|: MMS'§ HENEIE UDPEE TCPY HTTPTIT TIS B2ME ASRLIDL

AEE WA B8

7 ASE AERIS JDI3IS asx DYS SELLE

™ ask DM M23K= <HREF: BIOIE 749 him DS DELIDH

I~ Microsat unndm Hadla Player222 <EMBED 8 <ORIECT) B 17} §OI 1=
him D2 & 2HSL] e EZ B2 RO w20,

H n:HFIEF} 225 '|'|'i'|:|nws IE'E'FE J'l.Jnl-'I':LIIZI-

™ OBJECT>9h <EMBED> 28 Windows BEHES S ARHLIC,

TO:mANY BNS E O MYED 2S B0 SRECE SAELIC

4-15.
Fig 4- 15. Protocol & Option Set-up

< 4- 16>

U%%'E%f:—tlﬂ SHEER ‘vod-data’ H A T EE BSLCE

%:dﬁ_l.asl O Okl RIX 2] “woww dashakinternet com” MBH 22 225 2H
A

IEFFlunl‘#sarnpla ast
asx DM E OkeH URL 2 OkE] |
TP w,dashakintarmet, com md—dm:}ﬂmnll asf

4- 16.
Fig 4- 16. The result of Set-up

- 49 -



8. < 4- 17>

erESimLICE

912 CHE @ik
It:rl:lsu Windows Media PlaverLt 8l 22 F MM (asf. asx T him IV #1844

ase THE

uoﬁgii&u%ﬁl 'q.ﬂr-i Player AP ZRIH BE 2R

URLERAE | ok BIAE || CHAEFTESEREL I MSE | | COBECTIFEEE K

S e B

Ly - =i f i o E-_ I Sy a——
i i _.z AR Mg MR W3
W == a i

. F e

-1} ﬂ‘ g]ESE] U] gEmm
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Fig 4- 19. The Connection Path of Realtime Broadcasting
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Fig 4-20. The result of Realtime Broadcasting by request



4.3 VOD

43.1

LAN

(www .daehakinternet.com) VOD

VOD

VOD < 4-21>

3 voD Xas 23

Nt LR IE S
Web Ser =R e e T
vob R i

L AREE #eg -'rMT ==

Folol=d) H& - 7 ) 4 _
-: Storage
= - l £
o 5

Switch/HUE
Sireammiig Server
e voD =lRe
o] ef o] of] K4

i =5z HmE %
VoD AlEd Sl
2hrha) Kl |
200 R Y FLE

=
! .g gejold=
L]

==

ICTIREL

Router

Lzt AHERREe] VoD ih-E Ay

4-21. VOD
Fig 4-21. Connection Path of VOD Broadcasting

- B3 -



4.3.2

< 4- 20> VOD

4-22>

URL) EEL EAE BANNE IS IREH

. wo@ O ; T U S G B
aE B oathd A ohad i H & 8 -d e
AR o, e i oy, oy S i e L
oE grewm b R piRD AEREY QTR Y p|Sd VIR 48 UER gifomsl glibderet Damkew A6 p] Mo

EnEekiriarrel com

AR B e Rl T T e T e Ralibal
4-22.
Fig 4-22. License Homepage
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Fig 4-24. Video On Demand
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