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A Scheme for Return Channel Utilization for Efficient Download of Data
Broadcasting Applications
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ABSTRACT

The existing data broadcasting system has the mechanism that the receiving device should download repetitively the entire broadcasting

application data until it acquires the whole of the application data. This mechanism takes long time for the download To solve this

problem, this paper proposes a scheme that the device effectively downloads the missing parts of broadcasting application data through the

return channel and shows the performance evaluations of the proposed scheme with respect to the experiment.
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2.1.1 DVB-MHP

DVB-MHPE Yzld TV 8l 2 & d%std, 4
g 9 oEH Bl vEYIAA AR} ARAATE F
AdE Y #4& AFTFOEN, RFE £53)
Pt SEdolE M2 Aul2rt e AS
Vet Fe AL EFHog st Yth. DVB-MHP
o] AL slEglojol oEEA] e (Java Virtual
Machine)] AF&-olt}, ofZ| Aol & HaA|7]7] 93] MHP
API(Application Program Interface)E-& JVMlA T3t
o7 <lgsolxg AFFh 3 DVB-Sl(Service Infor-
mation), DSM-CC(Digital Storage Media Command and
Control) 59 A% ZREZ ofZg Aol izt ARE&E
AFe7) Y AsAe TEEF B TREE 55 3
AFstt,. MHP7F T @8t= API= JavaTV, JMF(Java
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2.1.2 OCAP
OCAPE 7ol & Woll A ek Mulas g of &4
o] Aztel 7|ito] F& FFolt} CableLabse OpenCable
T8 gAd Aold g £AVE A dolE #HES A
A nede] B3 28 1993 58 A8 sted, MHP 1.01
EFS vlg o2 OCAP 1.05 24t} OpenCabled OCAP
E 359 vEdd S2YES AgTgeRH fEAo0
A AzZEYolt Az $/E 7hsdted gt gk ®
g Aoy W #4E 33yl st OCAP2 MHP,
ACAPF+= 3] Monitor Application, Unbound Application,
XAIT(eXtended Application Information Table), OOB(Out-
Of-Band) Return Channel 5% ®35tx ItH3], [4].

2.1.3 ACAP
ACAPE vl doje W% 59 stutz 43t dlolH
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std mE ZFolgtn ¥ 4 9lor, GEM(Globally
Executable MHP) Z3& 7|Wte 2 48t ACAP ¥52
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+ ATSC-DASE 148 wa7 ¢ ACAP-] 53& 7|
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A= H4 AF(transport layer)7t WE
ofF &t} uweld ¥ HolMe AL EF

(Transport Stream), DSM-CC #&3 A W o Eg Aol
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2.1.5 MPEG-2 Transport Stream

OHTV B4 2L WEH A AF F)dM= AF 2E-(TS
Transport Stream)& AF8-33, DVDeF & A4 mjAy &
F 7heAdel gl LANoIA = 2213 ~E-(

Stream)2 AM&-3ch @) MPEG-2 TSe fx€ TV ¥
o] A4, 44 ° AolE FobkE ulEso], HFE TS v
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byte
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1
(3% 1) MPEG-2 TS Packet =

MPEG-2 TS+ (28 D)3} 2o] 1888lo]lE HAER T4
"k TSY st (headen)dl A 714 F83 AL 7 iz
(PID, Packet IDentifier)2M, ths3ld TSE Arhs st
ES(Elementary Stream)ES W&o Wied 283 4Ho
t}, TS7} #Hlo) &= (payload) o4 E£&31 = HolHES
TRER duFgsly] fslA, TS 1A dEE del
B9 PID &S dgsir] A dojg A& dx2 3

T
sl 9l ©]& PSI(Program Specific Information)2ha
ghoh PSI = TSol 84 dloleE9] PID 55& AYsy]
98] PAT(Program Association Table) ¢ PMT{(Program
Map Table)E A3t dth. PMT9 elementary stream
loop& Video, Audio ® DSM-CC A4 ~E#9| PIDE ¥
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2.1.6 DSM-CC

DSM-CCE& MPEG-1 ¥ MPEG-2 H|E ~E¥S t}#7]
A A 75 2 FFE AHosln Y ZZEZZA,
ISO/IEC 138189 674l A= 9tk DSM-CCx Eefol
HES M7 gy AFER Al 28 (User System)3, AJH]
29 A4 &2 ZHSRM, Service and Resource Manager)7}
¥3H EYA Mador ALY, UU(User-to-User),
U2N(User-to-Network)®] -+ QlE[dlo|~7F AT Wd
fEe]Aelde] AEE fAsiAE DSM-CC U-U A4 e
A(object carousel}@ DSM-CC dlo] & 7§2] 4(data carousel)
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HA4E AAA Aot AA A A A A o] vlolE A
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AlolEgo] AR 7t ZEE}13].
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ity Execute Application
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E[A]: N7ke] DDBS #7] islM 7lcteor ste B

Nejd F7] &

E[R]: 71&9 4183 A49¢ W, 2E DDBE ¥
7\ HA dels Hi A

E[R]: Agst dnezg A48e W, 25 DDBE
1A dele g A7

Tr: o] A&3ts UEYA Data Rate(Trans-

mission Rate)
RIT : ©%3 DDB Myl Abole] WE$= Round Trip
Time
L: DDB &tt}e] Zol (bits)
4.2.2 71& %% "oy F

= H
A daes £4

Random Variable X & 7|4 3 7] 59 484 %
sh= DDBe) A2k el @) shel DDBE 48 %
A e A9 e FA A 88 pE ¥E foR 7}

A= dHl2%o] ¥¥(Bernoulli distribution)oll wekd A ejg
4 %222 Random Variable X ¥ ©]3 ¥ (Binomial
distribution)ol] 9jsiA EHL & th wepA 3 F7]
A5 A ZatE DDBY As4eE x o dAugk EX]=
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e e

E[X]= Np (D

&S BE DDBE W] A o] Aed ¥ F7]

A g 7tk ok A7t Ao Folof st=E, N 7R DDB

3 $, N9 DDBE EF Wit dee Ao 5

719l Ji +& Elb]oz AHogd A A4 T4 wg

F < DDBY 7/i5=E ket 89, k7ie] DDBE 7] 43

Zlcteol sk Bt Aeld F7] 5 EP)2 Fodrh
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2 Prob(R#Al %7614 DDBE k7| % 9 &
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N (N Nk k
E[P,]=(1-py *1+Z(kJ(1'P)' p (+EF]D

k=1 ’

v ON .
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A Ao, No] 12| AX g HFE My, PE

e ez e, plolst e FAY 4R Hon
2, 54 @3 gol ded AAA 2R 5 9
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N , N s
E[P]= l_lp,\« {”( { J(l *p)“"pE[P]H(zJ(l—p)A"‘p E[R]

+ma P PP
3 p P 3 3)

3 AelA ER]EIR]EP] 9] ghe
&3} gro] &k 4 gl

@)4 o] thste] o

3
3(1+3p+ 3p J
1+p

1 1+2
BP)= 1 HRl={E ERI=

BRI (M- p) pa BT g gy 2 122
1-p 2 l+p
NOV-DN=2) 3P’
M=V = L +3pe
6 (=py [l+pz+pj( P 1+p b (4)
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4714 ElXle= )4& S84 xd9d, EAle ()4
€ TaA FHHE

r

4.2.4 AR A2 A5 4 13} 24
423394 FmelF 2L Aol HRA 2ae
5 B4 BestE A pe gol BS Aol s
gol wh ArhE Abg sl GuelE ¥4

< itk ol @ 7HA shol]l EAE @ o, AR Bof
L= HE dEYAIMAA FA o] DDBE ¥4 &
< A Bke W), shvbe] DDBE 4l 2% FEol
001 o3t2 #& & 7ML, & F719 MeldE< DDB
TE 30070 o3t #AE & AUt WA % F7] Tt
DDB 47} o3& ¢lv &8 Aa| g8 FAT 5 3
AER Anu 7P & AN, oled M S duE B
A4 ¢este PaA AHE S U oW A M= <E
1> Bojd MFEE 7 B8 87 <ol A Adtee &

ue) 5] Aes ANAE B s P a9 AMs
ATk BEE F4 (Dl &3 F P9} e 10-°FE 10-°
72 WA TEAN A aE #e g Ade <g 2>9

ZIAIOIMG S EX [I2E2=E RIS

CIE X 28 71 1053

T N p Tr RTT L

b

i 30 200 7§ | 7F¥ W2 | 10 kbps | 001 & | 4096 bits

(E 2) DDB s~ Alnj 350l mME M5 HluE

A 2E(p) 10-° |5x10-°| 10-* |5x10-*| 10-* [5x10-°| 10-2

=0
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DDB+2 A ZHAIRY 130,012 {30.01% | 30,023 | 30.05% | 30.09% | 30.74% | 30.81 %
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