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Design and Implementation
of the Data Broadcasting System using Data Piping

Kyoung ill Kim'- Pyeong Soo Mah''- Kyu chul Lee'!

ABSTRACT

In this paper, we propose a prototype system of digital data broadcasting system based on the ATSC data broadcasting standard. This
prototype system uses data piping as a mechanism for delivery of arbitrary user-defined data inserted directly into the payload part of the
MPEG-2 Transport Stream packets. This data type includes URL or HTML content. After the contents are inserted into the MPEG-2 Transport
Stream, they can be delivered through the broadcasting to the DTV set-top receiver. The TS packets received in real-time during the TV
broadcast are used to start display or switch content. This prototype system describes how to achieve common design goals and integrating
digital TV and web pages based on the ATSC data broadcasting standard. The prototype system can be used to display digital data contents
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- HTML, images - on existing TV or digital TV set-tops.

FI19= : HO|E| W& (Data Broadcasting), BIO|E} HO|H(Data Piping), ATSC, DASE, MHP

1.4 8

A4 Ao 23 ZEIUE FE 5 22 A
& 7ttez § UXE Y A7 BAE HEnL 1
4 Boks A g 7tz gtk 53], Wikl 9o
A old2a TVY tAdde ZAFH, B4, 714 59 o
g Eobt &% HA AEE NdY FIF ZEvve A
g 71esA HA olE 93 AAARe=z dAdE %
&l AF BFZ 71FS0] W0} Am, T8 2= AH
€ 9% %o L3 A EY 8 FAVTFRE
ATSC(Advanced Television Systems Committee)[11$} DVB

A END T A B AT EY o)/ EATA HYATY
L AFAAENATY AFHLATEol 1 2ATE HATY
c3dYeE AFHTERY 2

12002 79 49, AAMEE D 20024 1Y 27d

—
I o ol o

Toowo
Jrek e

(Digital Video Broadcasting)[2]7} %1tk

ol¢} A dAE W&o A FAH dejd #FE ¢
& BFES AL Uiy Az gig BEE opd
ATSC DASE(DTV Application Software Environment)[3]
o} g8F AZvjA gAd FAFXE AR dsE
4 Mul22 93 DAVICY TV Anytime[4]o] it} DVB-
MHP[5] A& HEmtio] Auj2e] digt 35 ERES
ARz U} =3, ATVEF(Advanced TeleVision Enhan-
cement Forum)[6lel & #Ale €l F&7|&S 7|9e
2 opdz v g " TV 37 A Ae A A5
sy TV #Ad=2g A4 F e XS A3
4& sk 9ok
£3], tolg wd ZFES HAd dojd FEE
& Jdeyen dEHE B 345 wd Aol 5%

fe e

N

e



302 EEX2IE =2 D HMi0-DH H25=(2003.4)

ox

o] 2Ag oz B QA £2FE AHY F
2 T B0y 98y g, dyujde] 7k dFHE
Hul iAo I € 4 A B Aot F <]
ol 21 W4olA AMEHWE A WwE, A% WwE 59 A
7 Mul2 FeoA Hoju Z2 oA fHHd AR
ARz G, Ay Fo duk b2 2 AREAe] ZE| A
4g o] &3 AR, AERA 5o 4 AulaTt 7bsd
A FHAH7,8). o] g Mujae 22 Ye A
3 gejol A dolrt ALR F49 BR AFE M A #
o2 BR 9 9T VFS IHEtE tyd Aux ¥
HE 2= 7jgE ddsn 9\1‘:}

9] O 8 diojy wEe A4AA7 MBCY 3%
©2 DASE 7]4te] %*th} VE 198d = 7Fd oA
ANasEa LGARE 1999 5 Y48 oA PBSALS ¥
TO2 ATVEF 139 ¥4d dAd dolg %4 Aux
g Adsd HIdE A, LGS Mg AR
ATSC-DASE, DVB-MHP, 18]32 ATVEF 59 dloJg] &
£33 BHY TFE 97 Fol JoH, KBS = MHEG-
2 o|&3lo] wlolE g THAL FTHHAT £,
A Re) = A9l iPCTV(Interactive PCTV) #A
of 44, d%, LG, KBS7F 3522 ZAqsto fAE TV
ool o diole Aulzd] dig 7 Jle R AE A
B]i% A% s

W

B ‘d*ﬂ“"] ‘310151 % % Taste g Ay
°]’J— PedH, 2 ExEHA A2 E OpenTVY MediaHigh-
way©°lth. «

OpenTV[12)= Thomson Sun Interactive Allianceo]* 7}
ugt HEjm|to] R BE Aoz WEFA G4l
N7 RE B2 ¥EE A EY £ZHAL AT
@t} MediaHighway[13}= &2 W4A1Q shdEe)2A7)
A 948 WEE dEude] $Ud Mus Aagez
Ad 2 Iy AR BE Fu, AL AY 9 o
U5t gdeElo) e Mu2E AFedoh o]9dE DirecPC

+ Y4AL o83 1% A M9} JdTE Y Ul
ZFo A8 A Mul2E AT}

£ ERdAe 7€YY A8y Ahzrt 9AE dolg ¥
FolA gFsA AHEE F U A2EE FEIT 27
A gAE dejy WEd AY ZFEF F
#3831, 3 B l&%@]’ﬂ Ap&3HE ATSC diole |
FF dolH W& 7]l& 2 ATSC EFdA AT 9
H Z dolg Ho|F 7%g o8t $4F OAE
%o Al2EE MPEG-2 EAXEE AEY[G-1110 do]
BHE A9dta, 4544 ol 2dstd A" HExE

o

VS

oy

ol diste] 7]

dlele] oA A" F =S S7A7E TR =
EEEY A2 AASL, 43ME dES 2E

2, BE8 58

2.1 DASE(DTV Application Software Environment)

DASE= A" AMulzd digt H2& FFSFoEH
R2E DTV #47j8 B3 &82 Pz} &8 z2ad
9 g8e A% EE A2ZEY 873 ol A
% FAo|t} o] ¢3% DASE 71F ofF|dXE (29 1)
3 Zo] % ZraY $§ T2 £ dd Fd 4
A, Adz 5357, A7 AH2E 9% APl §8& ==
a3y Ar|® F4dt

DASEx= APl F#e HA8t: #as
AA FA7)9 o7 A disiAE ofd FAALI AT
ok ey, E9e oigt xR FEE AT HAHE of
718 g AR glole dHHlx HAE od e
AL A Brbssith o] HAF dHA2 ofF|AANAE
DASE APIE°| 538 F 3+ 99 /Mgy z3& A
ooz Alzd FHYNA ojmd AAEE EF
A g wdo] o] ARE APl AE 4% UL AT
L= _

(28 DA, =90, ex#old AlAH, do]EH &
Zede glolrd e Aul FFA o3 ALHo AT,
ATSC-DASE HAd 28 Aok wx g=th AH 334
+ E3 ojd DASE HAE AME3IA] FoWA native
4 209 PAE BAS FFE FUEE AT
s #74E AT 93 DASEE a9 A s
e BAdA J1EAQ Vs FYdT

FHstr] wEel,

oyl
¢

wlo
H

e 3-8 =2 7% (Application) : Ho| 8 o} g
ZAdlzE MPEG-2 ¥|tj29 AC-3 292 9d =y}
A=} HTML 22§ ®&389 EPG, ¥4% S| 1
o ofc}.

o 38 Zzd 43 I (Application Execution Engine)
TAFEE Z9F A wHom S8 x20d 3
=& YA A5 Ad A" TVl WEdE
0S¢} glolB g oA Y Faw

o T & MR (Presentation Engine) : =23 HE Aojsls &
HolES sty ~adANY 844 AE T A

o] @ mtjo] a2Ed gisidE MY Aog AT
Eid=
o Adl= Ty Fti(Content Decoder) : CDE ©¢¥ ©t]o
Ad2g AXstxn 04 MAES AojskA] et
® A

=9 *Mé%— A% APL: $3AA A9 F44 @
g TVY A4AAL st=dojol A A



THE A2 MUl g JI& e A
APIejth.

e 38 T2 Ho|7]: ATSC PSIP[14] Hloj& F&
BEUEF F oxg TV A48 Auzs &4
2ol a3 AdAtole] 8-S HARR.

Application

DASE Apolication Programming Interfaces
to access System Services

Application
Presentstion Engine Content Decoders Execution
Moo ication E... HTM, MEG €.g.. WEG Engine
Launcher Reaf-Audio
E.g., Java

Native libraries for
System Services
E.g. Presentation/Graphics
Communication Protocols
Channel Navigation

| Operating System and Native Software Libraries (Platform Specific) ‘

I Haraware l

(3% 1) DASE 7|& 7=

2.2 DVB-MHP(Digital Video Broadcasting - Multimedia Home
Platform)

DVB-MHP+ 1996 EBU(European Commission)9] ISIS
¥2a%9 98 UNITEL(Universal set-top box) ZT2AE
o)A A¢tE At DVB-MHPY F#8 EA2 3993 e
gitjo] Aujxd did] AMgATE 4A dH 28] A" F
% EAEE AAs=d vk &, thekd AV A S
&} A H| ~(interactive service)$} 1Yl <A 2(internet ac-
cess)E ¥3% 2 A YoM 43 dizky L 9
ERFo|t.

DVB Z2AEE 19934 HS A2E off tAE W4
A9 BE FEd ZAAN 74E& S 53 94YA
gu(DVB-S)dl oAM= SEHvahE Egste] A9 A
AdA A= e BEE FFTH otk AW vhAgRt
AZse tiAd TV digd Adeo] wFsirte HHE @
I gith. MHP= DAVIC#H9] dHg FasA Azen gl
o] A= DAVICY Rdg mZ2 7o2 AZhgEr. DAVICY
71E oPFlaAE (2g 28 Zo] 7[EHo 2 Java VMA
A ggd F81 e AFse FER FHolrh

DAVICY] API 7|5 592 STB W9 0S5 oy
Aol A Java VM# MHEG-5 A7 & A Hol gl dl
ol Adxt B3 24% JavaZ®, 34 224 MHEGS
2 7ledrh E9F% 5YA4S AlFsly] 98 DAVIC API
& AT

GIOIE] DIOIEE OI8¢t HIOIH && AIARS] A I 78 303

Human or
Machine
Service
Consumer
i i f { Display
implementation of API functions
Transport Protocols
Operating System
Hardware
— ) |

(0% 2) DAVIC 7I& 7=

2.3 ATVEF(Advanced TeleVision Enhanced Forum)

ATVEFE dA9 ¢dHY ZE&7es 7|fez 93y
TV =& AFd7] H4F ERFLE ofd2ast fX
do] RE WS X930 ATVEF: A9 oA 7
wE E7ES €85t 49 9 EEE°] enhanced TV
ZAez2 758 9 N2 A9 WS Hasgstd TV
ko] AFS g A4 FATE LasA dvh £,
g YEHA oA dd £F4E AT A8 3
F3AL Aols VEAASA, ZHEAE 3AL HHud A
& &394, 712 IrEo] F50] Ho| enhanced TV Z2

=2
2
rir
o
=
g

5

=9
.-)
<
)

o BE e doly AL EyAE sy o
%7 g BAE A% UEYZY 7|52 return path
o 93 HE22 uolels} forward pathel 23 EFA
9 MEE 9% A4S €Y A return path7b A9 A1
Q1 29| forward pathel] 93t E@|AL HALE A% AL
2 A H& glo] TV MEYAE 98 4 e A
B9 B/l Ut E¢, ATVEF ullge ATVEF/} %0i2l
HEYA AdolA ZAEdte wie izt Fod= dAf Y
A% BY E %9 s} EE 25E 493 & 9o
ATVEF ZHd9a9 F238 7|& 8452 b7 2k

o [P(Internet Protocol) : & HIo|HE H4317] A& Al
&5 A% Z2EZE dojE WEE sk A3
Srgr Ao A HEANLE [PE A Yaiof

® SAP/SDP(Session Announcement Protocol and Ses-

sion Description Protocol) : 43 #elx9 ~2EHS



304 FEXe/EE=EAD MI10-DR H2=2(2003.4)

FTABI B4 71
Foltt.

e HTML® #dd dlojg Xul: adyg, =H2E H|T
2 59 ug3 dEngo] diolee W FAE 7]
&% = Je Yot

o URI(Uniform Resource Identifiers) : &%
%9 Adxe TV ¥4S ¥Fe &
o] 2258 BF2E 4 ' 7¥Heirh

e ECMAScriptet DOM : HTML ez §3 A&
A8 a2z HTML #ojsh @it es] F7iste 9
s AHEEE et

e MIME/HTTP E}Ql9) 3t : bbgd HEm o] 24

¥gata e Az FHE VT 5 de

o4

3= ARE A3 Y ZRE

24 Iy 7|l EE

FUolA dolg wWde] dig TFE3} =9 1999 5H
BEAdoz 2‘1335101[15] U dAE B4 BFEY AF
3 g7 doly W EEE Atk AFFEAME
3848 57—343}04 tlolg wde FAFES A4Y AL
DVB-SI(Service Information), DVB-Data, DVB-NIP(Net-
work Independent Protocol) ZF& WEay, 249 A%
T3/S8(Program and Service Information Protocol), T3/S13
(Data Broadcasting)[10}, T3/S16(Interactive Service)[16] %
o ZFE REEE Y.

ot FAE g BFE WA diside 89
DVB-MHP, m|=9] ATSC-DASESt A 49 ATVEF
oA A2HR Y& Javadt HTML/KHTML %0 AtH
o o AF ZA EFEE Java® HTML/XHTML =%
E ZFo= AgE ol F¥AEH JFuld Holy ¥E
T old Fax= Feo E=S AEsA 2 Zolu,

A4 dolg Wl W TFF =9 Agd 7wy
o] A¢a Fe ‘AU B AAAY TVEF 43
o ANFANATAE FZo02 e ‘B doH WU 7]
N FolA Agmer 44 HEAAY vlolH 2E &
& 9Eo] FFAHRFANEHEI(TTA ALE A
B2 @533 v ARZANPGMT A, FEAL 9
ug FH|GA, Aul2 A, 47 gA, STB g4, 4
A 522 FAHE ‘Holf W IF AGWS FAg
O AA371FE CAuls B8 3}“3“‘"@ ‘LTREE BF
gure Fof Ful dlolg W EFE S AA T AUth

.L}‘...&-{Jo}.J}ﬂHNN{)

f

3. Holg &S S5M719f 7H

31 ATSC Hlole] & B&

ATSC dlol" 4 Azd dAF A2"d $£4 Alx

dow FAHY A4 Aade F2 Uda o)y Ad
Zguold] 59 w4d Az AFd BASE EEY
o dig Aojth, WEEoZ AAE volg WE AMujx
gz ISO/IEC 13818-1 (MPEG-2 Systems)[17]191A 7 <]
© MPEG-2 EAAIE 2P0 FAH| go|g %F
EZEZEZ encapsulation ¥ MPEG-2 EAXIE X2EH
o2 AAY F 29, Hjes} delert thFE =H
F5HE B3 FAVNE X*% gt #a A2de DTV
AFoY FAIE T9 AEdE FE9 tzd % AR
o} #AY A= AT E-’v‘—ql gt Algolth.

gxg wo A AMEEE MPEG-2 ERAXE 2E
A" TS HAoE FAH e o] TS AAEL 4
Ze] Zoj7} 188ByteE 44T Zo| Zeth o= MPEG-2
oz ?J%% elementary stream € A&7t &4
e AdZ AF3r) st AT 93T FAolth He-
ader —r*Er(4Byte)—»: U}Ze DTV Set—topﬂ]*‘] dzdg A
dielel 2 EAS7] Y% PID# ¥ 7IEl AR E X8
1 payload(184Byte)¥-#ol AAZ "3 dHolg7t A4d
BRolt), & B =Fdi Fz3e ATSC A% A"
FA7) F2E 29, Ate ARE 2t MPEG-2 E¥H
2XE 2EY doEE = “*ﬁ]"ﬂ’ﬂ-rﬂ F4
719 "HolElE HeEdte HAUSFH FAE 2EHN &
te/mte, diolHE £, &3 sHYse tlzn Y
F2o didte] Aosta Yok

ATSCUI9) S13[10]91M & e EobdllM AHgHE oF
gAlo)AEY #8387 9% encapsulation TEEZES A
stz gEd ATSCY FAd & diojy Auizas o
29 471A W F s o) EE AMESt AEdt
ty B =FdxE Data Piping® ©]-83}] payload ##
4 o HolE(URL &2 HTML)E 43t Afsde

FxE ZEd

2N

P

® Data Piping : MPEG-2 EHAXE 2EY o ¢
9] Ag2k A dlolgE ALsten A3 dolg
+ A% EWRAYE 2EYY Payload F& 4=
o dlo]g BlE9 #HL & w2} AR

® Data Streaming(Synchronous and Synchronized) :
MPEG-2 H|tj 2y} 2t)e9 Afel AlLEH+ PESE
ol 4% WMo Fr|d dHoly 2EHWYL HEHE
hte) ~E-A Hloje] 2EFY oA dofE w3zl
Atolofl AJZHAEQL Ago]l FoA= A& AHEH, F
713 & d"olg Z2EZ®WL T4 2EHYTH 2ol
shte wloje] 2EY o] AHHQ Agho] FojAa
T2 2EFRT AZHHoR F7 Ho HEEHE
ot}

® Addressable Section : ISO/IEC 13818-694 7 <€



MPEG-2 Addressable Section®] dio]8] 18& ¥
sto] A4ste wHog dbole 1 deolHE HF7
Hel Wio g At ASHh

® Data Download : ISO/IEC 138186914 A <ld DSM-
C User-to-Network?] DSM-CC Hlo|g] H2AH At
Fo g 5% "oy HA4E AYsted, ATSCAAA
AHg8E DSM-CCe #]57] dHolg RE AF, H|
57| dol8. 2E2|%, non-streaming 7] Ho|H Y

A% ol Ak

32 & - M AJA”HS X
w=RoA FE3E dAE dolg wd £ - FAVE
ok A9 ATSC HolE ¥4 EF Hioly Ws =
ol A Akt Q& 47HA B F T JHA HEY
g F23te MPEG-2 EWXIE 2EY Y9
Payload %20l A4¥ ulolej& AFstad HAFdn +A
2ol DTV set-topd] tIATA HYL 2EZHT dHolH
£ 284 g3k dolHE Y HAY AAES
TVl tgagge] st +2& et
(2g 32 E =FdA FEsE tAE dojE wF -
FA719 AA F2E e AR E %“_:EE
2AEY Editorg ©183td orle, Hde 2EYL #
MPEG-2 EWNAXE AEH do]H & 4 HE3sa, A
g ~EYE TSP-100 stream Generator, 8-VBS Modu-
lator, RF Up-converter 59 A%73H & o]&3ta AR
2 AgsA "k o A% Auie AA WEIAA dA
g uhgo AHEEHE MPEG-2 2E¥S A8 ¢ Je A
g Fujol ojf A4YEE HolHlE URL s ZAY
HTML #d AAE EAAIE 2EF 7 e AYst
A 9

r1r im

DTV Web
DTV Stream Audio/Video Browser
l RF Up—-converter | l Device Driver J
| 8-VSB Modulator ‘ \j\ RTOS J
‘ Stream Generator l DTV Card/Decoder l
Data
(S48 (=48

(T8 3) Hlole] && Al2-IS F=

Aegd A2EHL DTV card® ©zolA dHitje/ed
L 2EYF Holg 2EYoz FyFo] ¥H/eHL
~E@L TVE Eaﬂ/‘i taZgol ®uh ojuf dolEzt
g HAA) ASHH FARME o] dolEY W&S

HIOIE] MOIEE 0| 8%t HIOIE Ya AIARQ M & 78 306
SAE o] &3l ¥
3 % dolel & TVE %?fﬂ 1 HF} o] FalfE AT

Sl I glen Q-pluseliA AAHE
Z}Zﬂ 4 EE}TXT‘ #49 dolgE DIVE %3 =2ets
22 93 ALtk Qplust FHE7MA 23 wE 24
RTOSZE, 2% PDAMXF-E set-top box, UXd TV Tl
g 4 9on A, golBe e, HEn o A 3%

ALt F& 3hvtel 58 WAz AFdrh vs
=EAA T & -7 FES A48 a%“&\:}.

3.2.1 ¥

dutd o2 DTVeA A&-sh= MPEG-2
EYe _9_5129} HTle 2EQS HEGS
Holg WEe e FARE AHE 2AF =
erjest HMQ 2EY#H dloJel g st MPEG-2 E™
AFE 2EPoR wEojA e g 187 A8

EWYXXE &

E3Hsta gt

SAENME 2099 vgeHor F4E MPEG-2 TS
Aol dole REL FojFatojof Frt. o]& A WA

MPEG-2 EANAXE AEHY payload FHo 3= d)
o|E]E Atgdstool @} (2 4)& MPEG2 ERXXE
2EYd|, 2 F2E ztE doH AL Ay 93l
Tdd EAAFE 2EY Editorolth ©] e d2E
geo] ol HF dolge UL Eo]Bsly HlolH
2 A 4 glen, ojgA e delHE £3d 9™
°] MPEG-2 TS HAAEL A4AuE o] &3t
11%5471! gt olm) B =FdAE Adse dold 4
S tea o] A FARAE olfdA Hd
5341011 e} doje & FAJstA €t

FARE

[ <url> lattr I : val Nlattr 2: val 2]-[attr n : val n] [checksum] J

FoA sl HE doHE FAFE ADHA

L:: Ax l{ olHERA FAFe FEL vy W &
8% Adzrt FARAN AZAY Bl FEHE AT
3o, ofE SRS P Az o] &E L AT

24 ojgHth o] 98 dAndx & URLE EFAY
AY A AdxE FINA BIE dezxE 2FS

olE o] 5 EE F17| o Ao OITE:T, w1,

AAYPESS ¥8Y F 9vh

d9 WA od) B =BAA AR dAa Aled
payload F-¥o] dto]Bd wlolHy FET AHE de o
7 2L 22 ot}

< http://xyz.com/fun.html >

< http://xyz.com/fun.html > [ name : Find out More! ]

< http//xyz.com/funhtml > [n : Find out More!l

< http://test.etri.rekr/ts.html > [ e : 20000823T132500]
[s : frame.src = “http//test.etrirekr/frml” ]




306 Y=EAe|<t2l=EX D &M10-DP M2z=(20034)

T8 Packst counter : 12

{Header>

sync byte .....iaailias @8> : 47
transport_srrer_ind ...... (1> =
payload unit_start_ind ... (1) :
transport_priority .

1Y
®

PID
transport_scranblin

adaptation_field ctl ...... @
continuwity_counter ........ “ =

MNWO DD ®

£y

<Payload>

&b 16 £1 6F 76 b 1a 9¢ a2 89 f1 7e ec ¢ 8 19 13
11610 4 5 a% ec 14 28 33 27 bB
Y4

d3 d4 51 Je 2f dd 64 88 19 93 48

b8 4
]

ol
V'I.s

94 1
b 3dce25ddB i8 167 ec c 208454 O @ @
116 48 4 2 14 99 7a ec 17 60 33 27 bB 37 5 27 a4 7c 14 cb £6 b6
a7 aa 7a ab aa 7a a? aa e a? a2 72 2788 B B 116 40 4 @ 82 53
dede ea Ve 6a 72 a? aa 7a b dd 53 d5 7c B B 2 17 42 7a %2 a? 44
2528 92945528 3251 8 0 8 1 17 48 19 4a 2a 94 55 28 aa 51 55

[Continue <Enter), Exit (x> z _

(3% 4) EBAZE AER [ditor

19l 2E¥ FHE o] &t <F D2 EWNAIE edi-
torg ©]§3te wlo|g o] wWie] o3 MPEG-2 EA
23¥E 2EY do Hojy d HolEHE 1634 TU|Ee
2 2 TS dolg #AAY ofojr} olejd TS HAEL &
et HAREH #7 stream generatorE® 3 £
22 AGEHA Ao

<E 1) TS ClolE 3zl

47 IFFE10 3C 68 74 74 70 3A2F 2F 74 65 73 74 G. ?<http://test
2F65 747269 2E72 65 2E6B 72 2F 74 73 2E 68 etri.re.kr/ts.h
74 6D 6C 3E 5B 65 3A 32 30 30 30 30 38 32 33 54 tml> {e : 20000823T
31 33323530 30 5D5B 73 3A66 72 61 6D 65 2E 1325001(s : frame.
737263 3D22 68 74 74 70 3A2F 2F 74 65 73 74 src = “http://test
2E65 7472 69 2E72 65 2E6B 72 2F 66 72 6D 31 .etrire.kr/frm1
225D00 20 20 20 20 20 20 20 20 20 20 20 20 20 "1
20220202020 20202020 20 20 20 20 20 20

2020 20 20 20 20 20 20 20 20 20 20 20 20 20 20

20202020 20 20 20 20 20 20 20 20 20 20 20 20
2002020202020 2020 2020 20 20 20 20 20 20

202020 20 20 20 20 20 20 20 20 20

3.2.2 A%

dAg doly w4g 44
AR MHl2E AZE F
ZdolE 7|Roz 3 olF o8
ojof gt} ol& 3 Ui tAE
Set-topg ©]-& &t DTV Set-tope
6}&1 03*0‘, =4 2 deldH HARE Eda o)F 3

3} STV Set-t

oj2REH U NIE FF
st 4 4 4%
tzr £5, Q89 9
gt ¥ Hgy, adu
Molsly] 9§ 2E CPUSY AZE #
AEHol~ E5CE AA YE §
53, #5032 evoy vite 2EY 2 HoHE

2
rir
=
Booo
o
o
°
to
e
e
ok

on‘.
b o®
= 9
NNy
N
9
)

2[_1‘

S
“*{N’

ofp
L=
i

rio

-

> O ogw ox 024..
T
Jh ofy
[T D/

fotr ot mt

e e e @ mlo

T

(e o
B

> i) N rir

T
ox
o

for

T
>

4 for e

ot
2
-2
ot

e

z 7%

tlo

f=X
=
<)

g7l 98 2 =AM A DIV Set-top RTOS
(real-Time OS) 71¥te] Qplus® HAIst § Bak$-A7}
Fxo} e Set-top) TP packet parsers= 4= TP
HZ& PolA PID, table id, section numbere] wat o
B A& Feldte mig] Fod external DRAMY Ho|H
Hy REd AFET. FARAAE o] HolHE 34 dd
9 Bgexg dAste Z2a9S 3Ee A <E
2> HolHE B A8 Alz¥ Holy EF9 TS
packet parserolA] FAE wlo]HE ol &3t LR dlof
HE st dojHd uwa #d Z2adg A
2% <=9l Pseudo Codeolt}.

{E 2> TS packet parserofirMe| CIO[E{EEE I3t Pseudo Code

DataEventProc ()
{
Boolean ret ;
Short Size ;
char UsrBuffer [4096] ;
// external DRAM data buffer lengths

do {
WaitforSingleObject (Event User data) ; // by PID

if ({USERDATA_ON)
Break ;
ret = PCDTV_USERDATA_GetData (&Size, UsrBuffer) ;

if ('ret)
TRACE (Userdata_GetData Error) ;
else
TRACE (Userdata_GetData Error) ;
UsrFile.write (&UsrBuffer [0], Size)
} while (USERDATA_ON) ;
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