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=N
x
T

A
i

= 9@y AFAE gEe] SEete WEoR
Tk olyet ekl d (Return Channel ) S ©] &3 A A]
al &l (T-commerce), &"7%) (Home Banking), A}-$-
g e, A, TERR, GNFE T g FUt

14
oy
rlo
N
I

e 2
o
oy
<)
[

jus

L

o

1o
o

o

2

I_E\.
ro
N

ok ol oft mY
wo M ot go &
rlr

oA W Azt B Ay Awel A Mze nRAAAE 35S
Ao oaElo], AR Zeln Auls ARL A F45 49e A
woglth BEAQ GAY e FAoRE £ DVB, 19| ATSC,
2o] ARIBEOl Qor], Zade oleld WE el %A Wi Au g

A owle] A2 Al 2~¥1=(Sun Microsystems)®= HAE TVE 98 §&Z2 1)
o] Mty #Hste] Java Aol E o] &3} Platform ¥ W HES 7]&9
ZgHoz TV FA7e AFEUHAE Ao F Qe &8 s
S A3k Personal Java 719-e] JavaTV APT & A9lstal ot [11]

OAE TV 2715 A ZHFde & B2 st=dgolet AAzE &9
A A (RTOS) 7 EAstH o] E9o 4 gk HdAwbdEdd 4 wvho gl o
s ZIYF] UAE TV FAVE BF REeE fXAd Ve S8XE
o] WFEo] FAE F AFu oA FAAOR sAEHE S B
7ol 7hgval & 4 v ey, JavalV API= HA" TV S8 Z=
T gt 2 AR = AFAl A HAE TV A7) 9 stEdojy G A
A 2ga gAY #BEol AMSE= WETEd #3e yes ds g ot
T HA 3. T3 JavaTV APIOl SA43HA ZHAE st S8z e
JavaTV API7}F 7+l HA"E TV A171 4 A4 A3 BSdr(11].
w =wollA= JavalV APTE o] &3 tAd TV Algdrs 7383 §3 &3



Z EZPHoR AY VR $fIFTH0] H2"E = JrE &, ulebi
sE&ZEIH MIAG Ad= AFA7E FAR] FA7] FRES A8 ¢
Foll FA &A A st

B =R AE JavalV APIE o] 8ate] DVB EF< wHEaH:s DIV AlEulsel
A EQAE FHSIA, JavalV APIo] FAS §E&8X203S F3H3to] Al
Fato| MY FAE Felstar 1 &S Agie. dolrbA oy Aol
ZPES zkE= AEHEAd] JavalV APIY] T8-S golstA & ¢ UEE
JavaTV APT X ¥of #3t Wiiof Hgtr),

2 =59 742 53 2. 2%dAE #HEAFEAN dEsE yA™
TV AT vEd9o A 2 x50 U] dolri, 3gdies & A+
o] 7|Hke] Ha Q= XY TVe Fx, 74 2 #ZFol disiA alskar,
2 AT ERE SHAAS AT S8l ?35} JavaTV APIol| tojjél
A, 4o e & =wdA Fdske gAY TV AFetsey F3d3
AE ey, 5o e A" TV Fd A ¢ _Eﬂ W8S A9gsia,
O 78 A3E 2t Ao tie) mEsich. 6% o)A = JavalV API E
ol gk J+S AUlEtHA] AE 2 FF AAE AASH L =as v
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g§reag =ee 3R
AN A ATY S8
F 9l 8 FE vEal

3k
HAEZs= O g TV 159 o] AEED

o Magol aHct o FolA
TE FA50 e Solrt,

2.1.1 MHP

MHP= 1996  EBUS] UNITELEZZAEOA  AetE o 1997 DVB
CM(Digital Video Broadcasting Commercial Module)wel] DVB-MHP E¥H ¥
37 A EHHEA BEAH o SF5S AZSSi.

DVB-MHPE BAA AtFEl #AlS zEa AREAeE Al e 7A18ke a1y
ato], 7FAE wr)el SIB, TV, PCoF 1 F¥dx, 18 7HH4 fAd
HWEHFE BF F83t= FA7]odA &4¥ %< (Enhanced Broadcasting),
okuksl  jH]~(Interactive Service), @i <SIEY MM~ (Internet
Access) 59 AMB|A7} 7HSslE®E st AL BxE da 9u).

o2

Internet Access

G roeos |rrmL ECMA script,
ML" Pl LIHTML DOM, CSS. ..

ive Trans Ercadcast Tr
Protocols: pe WF

IP
AP extensionsh Java APlsO
for interactivi Internet access

[Z% 2-1] MHP Z =3}



MHPE Al <8l 2p, Al 2ED A EQ O] ofZg Aol 3719 AFo=w
o= A" zpdol; 2 MPEG A =7d=], 1/0 A,

’
b
e

T 11'—1
CPU, wlxg] ojm|gity, SEEZZ RS A|2H AYE AHHez A
2ok e, tial AJ2E AXEo(7) SR EZZ I} Al X}"Jﬂfﬂ
nE9o] das Fastay &2 7 A X} (Application Manager)E

3l MHPoF 2 flellA AsHe= S&ZRIHS Aot

MIP #=e] A H/W 56AQ0 Al 7|wke]l 7371 Al(Java virtual
machine)®] Algolt}t, SE8TZ NS Fdsy] f&) Hde 7se AT
= MHP APIE2 Zpup 7H 71A1 A Asste §&Z= 1313 MHP 27|
ool ¢lEjH|o] A5 A F-3hvh. T3k MHP API:= DVB-SI,DSMCC 53 #e A%
ZTREZ, TR U HRE ATy fg AsAHY TEREE
2 RS AT AF Wel LRER 58 A AT,

MHPE plava® 7|¥Fo 2 JavalV API, JMF API, HAVi-UI APl <& 38
oH17].

2.1.2 DASE

DASE(DigitalTV Application Software Environment)+ -& =

&Y dAy S8IFHoR o A%, dAY 583

xHIML 8§43 7], CSS 6H”7l ECMAScript si47] 2 S&

g Qlolo] k@ Zelx Uge WA, F7h AAT - 9

49 FE mdel DOM(Document Object Model)APIS]

;Gi}_ -84 Java ¢ EZE2OHS HAPT 5 = Java 7HEHA
A

DASE Application
(XDML, CSS, ECMASCcript, JavaTVv Xlet, ...)

DASE System

Declarative Application Environment Procedural Application Environment
G d .

XDML S::;:hgg ECMAScript Java Byte Code Interpreter
Interpreter Interpreter Interpreter (Java Virtual Machine)
Document and Environment Object Model pdava, JMF, JavaTV, HAVI Ul, W3aC, ATSC

APl Implementation APl Implementation
Common Content Decoders
(PMNG, JPEG, Portable Font, ...)

Security Framework

[1¥ 2-2] DASE +%



3] API:= pJava API, JMF API, JavaTV API, HAVi API, DAVIC API = DASE
8ol API S o7 o|FoAT}, [28 2-2]= DASEY] AA|TLZE eRW A
o} 15].

O Ko

2.1.3 ATVEF
ATVEF (Advanced TV Enhanced Forum)+ HTML 71Hke] skAkE TVE X R E SO
TA3E A WA, 7FAAE, PC AZHA, AZEY o] /Al So] &

o RE SOl A LE AGE B G Ao

FTujAl= olg =, YAXY EF AR star, oFAQ A-E 4%
i HIML  4.0= ALE = %) o] OAQU% 2194 CSS1, ECMA
Script/DOMO(JavaScriptl.1) 5L x{&HEt vt AL AL QY A%
T2 EF9 el UHTTP(Unidirectional HTTP)ZE }%‘&E}.

A% el AUAY FRel wek F 2 gosta vk, desdel 9
C A% EeAR ARE wEdeEes AkHn AWEL PG 9
AE2E Agse, A9 Ade] gt 49 227, AUE BT 95 A4
2 B3 A& 6],

F

2.1.4 MHEG

MHEG(Multimedia & Hypermedia information coding Expert Group)< T3t
ntolE ARESIA S8 AB|aEo] A3t 53d ¢ &S HEH Ho
2 slo]Hm|t]o] FR 7—‘1?4]*2‘ =3} slo] sty g ETolvk. 1A
o] AA&2 HEHto] H sto]lHu|to] zZejAlE o] FF2E AYsta 3
oH17].

MHEGE & A MHEG-57FA] /WsE i, d=e] tyxd = Ata w4¢] BBCY}
ONdigitalol Al A}8 Fo]i HIMLE T E t] 37 Tasiths Zdo] 9l

2.2 &2 U=S3A0 M3

2.2.1 OpenTV

OpenTVi= OpenTVARell ofsf Alzte Hxd W Agtzo] 53hd nEdof



dxoz, A3 Royalty 7+23 o] RI0SE A 93} Portability= <
o ol BFH k. AAl 1 R v SAel 207 FF ole] Al
7101 2000t W Hro HAAE greta Q.

OpenTVE 0-Code@}= Byte CodeZ A&sl= ¢ olo] 7]uke] =zl 714
717 EngineS Ab&3te] CPU H] o|&Z <l o]Zg A o]Hdo] 7 7155 ).
O-codeZ 7|mto g Z+E 3td Au)|2=2 g 8 4= 9ojx, FAAHA
FPAoR Yate Muag 5T F e b FE EFAon
OpenTVi AlgtEr~o] uwjE9fo] QR o]9fo| %= Open Authorhs= A=
AFsta 9, Head Ende] &2 A 2~®o] 3k 24 % 374 AZsi 9

oH13].

2.2.2 MicrosoftTV

MicrosoftTVi= AFARS] - AA] W wt]o] 7|<& &3l HIML, Auf==
E 9F9 nE9olE AFstrh. MicrosoftAl:= TV Platform Adaptation
Kit(TVPAK) & &n)d dAle] 2ZEdo &322 AASA =, TWPAK
2 Microsoft WindowsCE €} WebTV NetworksE 7|Who® U EL I 3] A}o
A e, JAHHEE deupd, A A, A, pay-fer-view, VOD, ¥
EjZd ool A T 7Ies AT TVPAKS 7]=9 @™} ATVEF
FEehd AAHES THEo A

Microsoft TV QIEHEH e dz AgHtag 93k SPo|JdE AZE
o] ZHEZolt}, Microsoft TV Servers Microsoft TV Zd}o]AdEZE9] |
ES At A7) 7] 8] Microsoft2} WebTVHIE S Fo] A= AB &
TEooltt. AW AZEOE Microsoft  Windows2000  Server,
Microsoft BackOffice®} WebTV 7]=< 7|vto. = star Qlvb[14].

2.2.3 MediaHighway

MediaHighway+ Canal+ TechnologiesA}7} 19961 TjX|¥® w3t TV AH] 2~
S AFstr] f8 NI AFoR H2AQA THE TAE 7Ivte R AgR-9
A= Qg Ho]~E F7Fgo| ulgl HIML, MHEG-5, Javas e HE2E &5
g Qe FERE e @A Zga, AFRd, 9, EUE, Udds

ek, nebd, weolxok So) WAl A ARgE I gt

-10 -



3. a7 HilE Zls

UA" TVE 71%9 ohd@a wae] TV ulatshe] Mol walshs
ded ove el AFd G TVERINe] FeEA ek, o
A, 13, FF R AE AFHE $ELRIAS ATU AE
Sol UAY TV ARAE oFF FAE AHSUA, £5e] AHol, AF
U WS AT U9 5Ol WSS Ua W SER2IGE ¥ AT ¥
2 5 qlow, FAWE £F BEA, B4, slof So| ofg AN B
Mg AR Al AFT S QA AT B 5 9

olgh & TAY TV 75ES RE tolgEe] txEst o] A%H ol
A, AFA dolHES dde] 49 Ba Fu T 5 g gAY TV
FAE EASNE B, o5 UAY TV $4715 AFwe] B2t 77
& WEsop gt

1

wpeha] o] Zo“’“i% AdbA <l YAE TV 43 dAd TV dFHE=
tolg o] EFe MPEG-2 TS(Transport Stream), ¥ =59 F3 oA u}
2% DVBEE, dAY TVE 8§22, 183 JavaTV APl o3l A]
ol H AT

3.1 UXNE 1ve 4

UAYE PES FA] FAE OA" AEBE YT 5 Qe ERe
FANE WL W gAY AEE obgEa Ae] W mrh vt
AM=E 9E &+ dvh. U4 Ee dA9sE 9y 2L 24 b0l
Elg g vhEe gue 3uE ¥ ¥ 5 9

(13 312 Qudel HA" W £A7]e] BaRA, $407] helA ofw

A8 AA dHolg g eHe ﬂ H]QQJ} L H =7 e AL U
A FYrt dete FEE Addgstd o] At fEEE o E (de-
modulator)& AA 39 BHIE ZE]HQ MPEG-2 TSE o] dth. o5
UEE Z g (de-multiplexor)2lH], o]AS HE|ZAXZ Fo] =& MPEG-2
TSEFH vlge, 2t Heoly AH|A BR Fd st ~EHS
gt} o8& FAlAg Al 2~El(C/A -Conditional Access System)2.

T TR UES HYeE dusteiA Hula HE&Ss AEd AMRER &

tr Ao

fot

-11 -



oAl 2 5 RS shzul, SAAE Axge] gAY AR PN

e BEsss que @k ol@A A4 U 479 wde, ©

o, dole 5& A A% o) (Decoder) T AA FHule] welZith, ol
94 ¥ uges

oAt el gAg @AM A d5e o o
of

Antenna MPEG2 Encrypted Conditional Decrypted

Transport MPEG Access MPEG
Stream Stream  Subsystem  Stream
{widea} |
{audia)

- T
( Il E
Tuner Module De-MUX C/A § T
- BN |2
| S
{data) -
Tunie MUY Select ‘ Data .
Speaker
- | Key Management
Back channel! rm

4

[Z% 3-1] Wb el DIV =417] 24

2 gEAde shtel ME ZEFoldx ¥ & g, of sl mEX
Egdle 24 gajal £x2 vde, ove, 1 9 doleg {4 4ol
A B3 el gEs ol ReshE o] Fasith. WEG2 EFOlE

—_—

W33 o] o g7l e A HY e, 2YeE 3 ~EY &K
93 oA BEsteE oo 2 MPEG-2 TS(Transport Stream)E A A stil Q)
o} 19]

MPEG-2 TS+ Qde, HlHe, Zgjal HelHE Edtstal S=d, 1 5
ol Fi AHlA~ FHeE WE g, i FEEZEIH °
T Xtk olF HeolHES oJ9A IZdstil S&ZEIHo] AMEE
T A F=Ttel tid Hel2&= f-19 DVB(Digital Video Braodcasting),
n)=+o]  ATSC(Advanced  Television  Systems  Committee), o o]
ARIB(Association of Radio Industries and Business )& WIXXo& & 4
AL E =wollA = DVBFA S AEste] et gl

gA" TV AlEaras [ 3-2]d4] BogX= Ay o] tAd TV 4
Z=]9F RTOS(Real-Time Operating System), 181l AF83tE Wl okS
&3l+= DIV APIE F+A S % zZrom MPEG-2 TSEHEH HAEHAY AFH

»

-12-



of He $gxrafor FAAT. DIV APIC] 738 MPEG-2 TSEH-EH
A5H HolHE TR-EE ERWe YEEEZI A (demultiplexer)<}
HI2ARE BR8] Wz AAZd x5 ZHAstE  Sl-parser 2
Database, “L#]il Broadcast File Systeme A3 3= HFE O & Ui
2 dn.

Digital TV A

Device

Digital TV AP

RaaglTime 0%

pplications Application Laver

DTY APl Laver
{Specification)

RTOS Layer
[Crrivers

[ 3-2] Qb AU ATE

3.2 MPEG-2 Transp
MPEG-2 A]2=~8l F oA

Digital Television Recaiver

Hardware Layer

ort Stream

3 dolEs 24 doly F&

E9qo] 74

EREBRE
EER

= O 2~ =] = —=Z =] =] -
HES Aol AFsles st 2Egon tFsishs dydl
TS(Transport Strema)7fZA o2 A 3HcH[1]
+ 188 byte »
Transport
packet header payload header payload header payload
stream
transport payload transport adaptation - )
iﬂg armor witstart | "R pip | serambiing field coninaly | epeon
indicator indicator pricnty control contral i
8 1 1 1 13 2 e—1
) elementary
adi?;;tm discontinuity ;ir:lzr;] stream 5 flags opticnal stuffing
- indicator S pricrity - figlds bytes
length indicator indicator
8 1 1 1 5
[71¥] 3-3] Transport Stream syntax diagram

-13-




MPEG-2 TS+ [2¥ 3-3]o Ho4A|+=

o

7 e

A<

o=

4n}o] E 9]

& J}2¥ (continuity_counter),
Fo #dE AREF, 9iF AHEAF(packet identifier, PID),
Ao} (transport_scrambling control)s2] 3j7lo]
gt R7F 23kE o] 9l

A

2=~ [e)
s 5

XA % (transport_priority)%9

A= 188 Hlo|EQ] =2 FAHH
Bk
field), Z28]3 AA HAFstaxt = HolHE Z=

T, nA s A% dle] A A AH(transport_error_indicator),

7} o] A-$= = (adaptation

5 535F(payload) =

o

A
A e sl
o] E}o]

0] =

O~ =
xd‘Jo“o}jl DA

C o] FolA AAAAAE BFER 152 quF

s}sto] ES(Elementary Stream)ES WHE©o] U=t 83t FQ3F Kot}

A= 2 S wEbd A7)7F 7pid
el ¥3E dEery o 5
=5

S e, sl

o T
T

Atk FAsltdd= Al="e 2 2

2] S 57131817 93 23 E 7k (Program Clock Reference, PCR)©] €2 o

g AR =53 TS 7o dolE

(stuffing_byte)”7} 4 . Bhuel TS iAo A A& Y, 4

HE ARy

oA glolE 9 AF&-#d o] E
IS7F 23eta e dHolHES TRERE AuFs) 7] Adixe 47
glolele] dgsle WA AEAHPID)S Loljof & FeAJo] AT},
olfF= TS TFAAE HEd dlolg el A AE}

=ug doly P4 WER g

?l,

?l,

PN

Alol =) =

A HE

L=
o
=

o)
PR

H =
o] AAlz AF

o] o2& Ho]E 7}

188uto] E2 BT §13 A gt E

o= delHdd, Fastd 94,
=

=

PN

_r.o1

A .

H=E90
=TT =

=i
g TR

qn — o
ox do W fo

J=dl, °l

A 5 (Program Specific Information, PSI)&}al sht},

[PAIT 1 ]
s 1 - widen, PID = 15
1517 4

8 20 audio, PIE
y % priveste, PID = 153

1fbrybes
TS pachet
Transgan o
Sraam 0| FID-0
I [PAT]
Frogem 1 - FID= 10 & |-
! Progiam |- FID =120 gl
i Program - PIEF =30
ERTESAI
ECAl
serenn
(5

PADY = 210 | vas

I [PMIT2 ]
§odlream. I
i stream
'

wdeo, FID = 150
amdie, HD = 16]
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3.2.1 221 E4 HZE(PSI)

T2 EA AR 2Foe T2 A4 dHo]E(Program Association
Table, PAT), X =131 Wl E|o]E-(Program Map Table, PMT), UEY I AR
H o] & (Nework Information Table, NIT), F7AX = Ho]E(Conditional
Access Table, CAT)o] t}. o] FoA UEYI AH Ho|EL TS/} A
He UES A dist ARE FFsh= HolEola, XUF H HolEL
FAlggel wel TSol = dlolHoell e HtS Algketr] 98] AR =
HolEolth, 1ga YA F HolEo] TSel XE3E dlolg &9 szl A4
A5 EE5gste] Agst=d AFEEHE HelEot, [29 3-4]9 TSE 9t}
T3t st HolHE FE3 e AxE s YRl

Zeag @ el shtel ZEade THse 9%, &4, AHER

HolE 59 AN HA} B2 £25m Jor], T A% FAF A
a]r:
=

HALE 7HA AL lojA] v dHolHEY FHEETE. TS E oy =
o] FAld FEE F Qornzg SRy 2ol 49 dXshs T2
oW ElolE T TSol E3hE o] glojofrt g}, whepbA ZE a9 W o
olEg TSEHE FEo7] ddixe= 225 W HolEe H7AEx 55
of AEs dado] A7ZIA Hrt. olgr A4S @t Ao
A4 EHolEH, oA F{AAEA= ‘'0x00000 &= TSFA o
golxo] rt. ol Aol wet AnkFst HAHA = WA A A ER}
7} ‘0x0000" Q1 == A HeolES Zol T2 W Hol&eo A
AAAE dolfar, TRFE T2 W golES ol hfeo] ZTm
AS FAskE HolEEY R EAE dold S Zbzte] HolHE 53
Aok, AduFst HAo] old WHoer Iy 7| wio] wEa
okl A= ZE a9 AddolEy, T2 W HolES FU|Ho=R

S AL AT

=

2 oo &
oy oo

Value Deseription
O O000 Program Association Table
00001 Conditional Access Table
Ox0002 - 0x000F Reserved
Ox 00010 May be assigned as network_PID. Program_map_PID.
clementary_ P1DY, or for other purposes

Ox 1 FFE

O 1FFF Null packet
MNOTE The transport packets with PID wvalues OxO0000, Ox0001, and Ox0010 - OxIFFE are
allowed to carry a POR.

3% 3-1 PID Hlol&]

-15 -



3718 F3A wHEolxl ES HolHE HEdte] st EHotAY
Eﬂ ] Hel 5715 37| faiAe 588 AR dasiy, ol&
ZE S (Time Stamp)d}il 3o}, S 2®Zo|= E3F el AEisL
(Decoding Time Stamp, DTS), & E]ru] Eayt

PIS)Y F 7FA F/7F A=, 55 89 2"2s bHolgrt H5aE Azt
= Yetdla, 34 8 28 55F deolgrt #AE Algbs YERH.
stARE o] gk R ELE ES HlolEele E3Eo] A 7] wiitel, ol gt
AHE F718 28 F27F R3], ol A S PES(packetized Elementary
Stream)e} gt} weba TSel| HolH & +5% wj=, WA ESE PESE vh=
=, olAE oA TS HA o2 vte= S FefstA .

T odo o
1% o o.?:

3 (Presentation Time Stamp,

5

3.2.2 DSM-CC

DSM-CC(Digital Storage Media Command and Control)+: F S Y ELIA
ANA HER Y Au~E Faetr] 98] MPEGel A A g Aok, DSU-
CCAA thdo] & AAEHS SFEto|dES} AWE iy = ARE-ZH(User)
Alz~83k - Qe 2L A2 A (Service and Resource Manager, SRM)E Xz
ol UEYT Alx"oz BE3 4 9t} DSM-CCAAE o2 A B

A28 Abol o] QIE Ho] ~E fASEAL A&, AFEAF Al AE /\PO]«] OJH
Ho]~E U-U(User-to-User), AF&AF A|2~®l3} WEQ A A|AE] Alo]o] <l
Bl o] ~ = U-N(User-to-Network) o]z} 4 &t} 2]

U-UIE #Hlo] =&} UN ¢1E #Ho] 2~ Alolel &= WA A (message) 7} G = =] o
gt WA ES FYPstE wAIA et HAAl AEEE HAAR o] FoA]
At U-U WA RN = 94 2 && "WAIA, /‘ﬂ’ﬂ(sessmn) Ao MW A
A Fol EFtE™, U-N HA[ Aol = HES A A4 dAX], An)x, 2 3
g HAA], g2 HAIX] Fo] Q)

downitoad data me ssane {MX 2 H
ownlc\adD;uaB o
x = e
cycle time = blc» k m.rnth
M2 “file1™
M2 size
M3 “Tile2™
M3 size
Me: “file3™

ME size

download conlrol m es Sage:
Dou- nloadSae initiate () or
loadir l Ind cation (}

(29 3-5] 78] A (Carousel) IH =
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o] % tlo]lg W(Data Broadcasting)® THEE= AL oy A
(Data Carousel), 7284 7§2] 4 (Object Carousel) So| ¥3g = o] glt}. do|
H AHAdL dHoly Res F7|4o=2 dFste WAYUSE o, AA g
AL o]y MHAE F3Fe DM-CC U-U L3} gaEge] AFH +2&5
F71H o2 dEshe HAYFOIY. [19 3-5]2 A /MEdEE Hol

ar 3k

3.3 DVB E&

DVB(Digital Video Broadcasting):™ UF&¥3F Ujxd W3l ZoA ¢ e
A Az A Hu] 28 4= 9l Hpelo g W%A WAL, 7HAAE, BAIdA),
WHA 713 Tol FoE zaAERH AR, AA 28787 20070 o]ite]
A7b oS FEes dol AlA dAYE wgEel shuve]l 2EE Al S

ETSI(European Telecommunication Standardization Institute)ol] <J3f %<l

T8 WEOoEE ARRATE AEg AH| 29 dAdE AHs A

o ¥ AHE WES HYs= AMu|~ HH(Service Information, SI)

l‘i—l"i:ﬂr PEG-2 TSE &% W&ol dHeoly AE3 #dd Hes A
B o]E] W< (Data Broadcasting)f-#2o2 s 4 9

3.3.1 Service Information(SI)

DVB-SI:= ISO/IEC 13818-1¢14 A ¢ st 9= PSIZ 7|urow @ sje] g
olEs F7F FomA, WFM ALEE AFAA, W&, 22 2AFE S
o] HE ZFH, olg} #2 HolEES FEo]A SI HelEo|ga gt
MPEG2-TS®] PSIel+= HHEINE 2EfA s ~2EHS HHEEY
stz 913k Holgo] e Ho] 9lar, DVB SI7F of7]ell Au]2=¢f o|HIEE
2lst7] 913 BEE F7FATHA4].

[3£ 2-2]+ MPEG2-TSol A A elstar ¢+ PSI Hlo] &3} DVB-SIo|A F7174 o
2 Aosta e HelEEH &4 HolEo afsiAl Fo® #Fl AHA
(PID)E Ho] T gl

(o]

DVBell A F7}13F ol EE59] e 53t At

® BAT(Bougeut Association Table) : F#|(bouquet)?] ©]&F3} HF-Ao| &3}
= AHl= B2 5 Ao U3 ARE xd3).

® SDT(service Description Table) : AH]A o]E3 AMu|x~ AFA 5 A
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| 2o g3t JRE xHS
MPEG-2 {manla.;;DEF'y} {n%#u%al]
M etwar:
PAT NIT NIT Informnation
PIC=0x0000 PID=0x0010 PID=0x0010
Bouguet
CAT BAT Association
PID=0x0001 PID=0x0011
Service
PMT sSDT sSDT Description
PIC=P PID=0x0011 PID=0x0011
Ewvent
TSDT EIT EIT Information
PID=0x0002 PID=0x0012 PID=0x0012
Running
DT RST Status
PID=0x0014 PID=0x0013
Tirme & Time
Date ToT Offset
PID=0x0014
ST Stuffing
PID=0x0014
[3 3-2] AH]= AR Hol&
EIT(Event Information Table) : ©]HIE o|&, A]ZAIZF, 7]3F 5 oldl

E Ee zzadd gk dHolHE Rd3.

RST(Running Status Table) : oJWIE 2] AFE}(Running %=+ Not Running)
= YEhdH.

TDT(Time and Data Table) : @A A Ex #Iw A
TOT(Time Offset Table) : @A A|Zba} &b, 18]
ko] AHEH FHE FHT.
ST(Stuffing Table) : 2n] fl= Holy FH= A
SIT(Selection Information Table) H
w4 ST AEE YeRd 7] 9l AHEE
DIT(Discontinuity Information Table) : i—'?“
AR ST ARE YERRY] Sl AgE T

WE U
A A 7kate]

&

Sy ALgE
EQolA] DITSH @7 %

g

g ~E

Hell Al SITeF &
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3.3.2 Data Broadcasting

DVB= W3l Ao e dolg HAE EFo®  ISO/IEC 13818-6(DSM-CC,
MPEG2 standard part 6)& £7Fo.=2 Ab31 9ith. DVBE dlo]g A% QFA}
Aol ddow Y Joe]. [

- = hv A
ol wep M2 & Uy 7 o &
L YA =
g 36l 7 JYolAY #HE e A BAE B Fa o
“pplications
Application S e e e e emesssessssesssssssssssssesssees
level interface sarvice sarvice service service service service
specific specific specific specific specific specific
datagram DV B
spec. (eg object
IPIPX) DVE caroLsal
DSM-CC
DVE mulli data object
carousel
OVE protocol carousal
data SNCIDE DSM-CC DSM-CC
DVE streaming CELEEE data data
e priv. data caroyse] garoyse] |
ta -
piping PES Section
MPEG-2 Transport Stream
Application area: Data Diata Bulti-protocol Data Object Registered
Piping Streaming ancapsulation Carousel Carousel service
data broadcast id: 0x0001 0x0002 0x0005 Ox 0006 0x0007 t.b.d
- - Ox0003
Ox0004

D Service specific

 DWE defined

» Other standards (IETF. IS0 )
 DSM-CC detined

(2% 3-6] 718 G ETte] By

® Data Piping

Data piping=s 9% dlolEl W& 142 DB &8 B UEHAS &3
A d<eekal BlE 7ol Fuk HolH <% (end-to-end delivery)ell o
3 QFANES A Ygtth. dlolEl= MPEG-2 TS #iH 9] frE5-3skdd A
2ojA AEeth, DVBIl A& Data pipings ©]-83 ol digh fok
HEw o A & Ao s AREEAE G .

® Data streaming
dolg ~EgWS 93 doly WE 1142 DB 23 WUE vESAE
E

A HETIHolAY, B sr]std WHeR XA
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=tk dlo]g % (end-to—end delivery)el]l w3t L FAFsHS X Ysit},
o] Bl MPEG-2 Al Z2~¥leo A g o]¥ PES(Program Elementary Stream) ¥
Z1& o] &slo] HEHET.

® Multiprotocol encapsulation

Multiprotocol encapsulations €3+ dlo]g W 14
ELIE B84 ARUACIH Z2EZ Yeolg o
LS AdET. Aeste doly a3ES MPEG-204 A
DSH-CC A HE o] g3te] AHH L,

® Data Carousel

-l 37]7} A oﬂxq
Alx o] AR,
i, AFES %A Cgow w oA Uy 4 4 9;
glolE A
3 Aol au}.

ks
aiA delH —LE/] T7
JUCh

il
(=
rlo
C“)
\V]
)
w
=
(@)
2
>,
ol
o,
i
)
w
=
(@p)]
(@p]
é
_W‘_
X
il

X

(0]
of

® Object Carousel

A AZA A DB &3 HEHAE &3 F7]% <l DSM-CC U-U 7
Aol el e PR Agaly] sl FAEAT. DB AA Az
%2 MPEG-2 DSM-CCell A el®l DM-CC ©lolE] AZAR A AR

w2},
3.4 CIXE TV S8x=1H

HAE T e v, eres PAE gl Tean B

wookUeh, A B F Qi $ETEIAS PEAEL B4 o

fEs weld, AAF AOI ABAT} WA Al BHAA G
“l"7]' }\1]:]]—}—\-'24 Xﬂ% 1?:% ? }\}\ﬂ] “@l’d‘

OAE WelA $2EE DIV $4x2aRe 2 e 2ol s S gl
o

3.4.1 EPGs(Eletronic Program Guides)

EPGE] A ZQ 75 A e & WgdE T i HdAAd Rz,
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o
(il
)A
ol
TH

B

AA=A EPG

T
-

AF
7| EH o2 EPG

A%

AMH] 2~ K (Service Information) Hlo]

T

L

3} sl
3.4.2 Program—Specific Applications

H

St AnEe A%

dlolE H]o]

&

=

EPGell A}

]

H]

o

ol
A

|

15|
=
A&

Channel

=

— =

Aol Al 7 B

3|

8

el 7 A

o A

o

=

ok
A M) 2~ (Virtual

]

=

1 v glo] A
Ul

U
=

dl

A3
R

LERS
zagoz Be4 A
=

L= A

AYA

o
[lges
hYA

(Stand-alone) ST 27
~ﬂ11%%§

o)
S

31
2l

[E]

5]

4

}
A &3t

el

TVl A
Service) @}t

=

=

—

N

-
I

R

-
o
jan

Ho

ol

B

Azke] A2

Pl

ol
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3.5 JavaTlV AP
BEAEE S8 ASHE 82O gAY W FAS 8 =48t
© BT Algutre ZHES WSt A w21 A st7] f18A
= YA"E 9 a7 E2ksla TV Auj2e #HE AMulAE X5t
= "Edoe e+ wr=A] HQ3E Alglo] = Aot} JavalV API+= AH}
ZHEE VEAAR AEste ZHE 594 8= d4 S wh
FA71aL, F4stE o] AE o]gsle S8 ZaHo FHHE Y
Foly ALEstE WEr)Edd ek AR vk glo] sy w2kE 4 9l
E= X YsoH8].
f —— Application
S T dyolizlinns | de— Lives
Java
Java TV APl
- s Technology
Java Platform Layer
Hesl-fime 03 RTOS
i
D Uit Layer

s ey . H“ld"ﬂm
it T i
Dlg al Teavizion Hecanverl ool I r

[ 3-7] JavalVE o]&3st= "dXAd TV 5417]

JavaTV APIE t)3}3 TV Aln]2=9F txg W 5A7|d4 B2 ets oy
FTHo ~ZEE dsted AL A& A o® sk Interface©]

H, JavalV API7} Algdhs 8 7o t&a 2o
3.5.1 MBIASE MBIA 29 E2

JavalV API+= H X238 /A AMu|2z AH3dtal  Service
Information APIE ©]&3sto] AH|2E dEst=d AF82 AH]2~ AR (SD)
£ 9= s A

SI databasex= AHAZF & AFE 7he @k AH|27F FSQIA gk AR
2 ojZ Aol o]l H & § JYEE AFstaL, SI database?] HES SI
Manager& &34 o]Fo A%=sx star k. o Aloldo] HAU=
2o A4S 3 & JEF SI Managere HEE A4S AlFsteth. SI



database?] H+ ©A, EPGs, 1¥]al MPEG2 HFS Aojst=d AF&Ho] X
1=

3.5.2 MHIA &R

Service Selection API+= R &dE AMu|2=E Agst=d Alg5o 2. A9
of thgk w7l FS Anl FEWE(Service Component)oll 2]3] 27 %o
A3, E&XZao] Ad|xe] gRRFojgH FE&IZ ;MO AZ L xS}
).
3.5.3 &= Pipeline2 M

TFA1719] "5 Pipeline®] ¥dS & JMF(Java Media Framework)E A&
sl IMFE HlolE Y (Data source)¥ HEH =9 FHFL A},
JavaTV APIE Tunner-Demultiplexer-C/A & A]~HE fHo]g Y (Data
source)®, Decoder-Frame Buffer—Audio/Video =% C(Content Handelr=

T A=t

3.5.4 g8& Datall &2

gAY dolHE 23st= ~EF 2K Broadcast Data APIE W 3¢
Al~" - ~EgW do]E], 183l Encapsulated IP ®o]go] w3t H+L
Al dget.

3.56.5 SEX=z]8 MBI 2|

e E&ZRIAF AP 2718, JEHWS, A 5 d-be] dASY A
stog Aol i, JavalV APIE= Xlet ManagerS ©]-83}o] F217]o A &2t
e sfXZrae] AHFU|E Hestes FoTrt.
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4. 7

4.1 MsS8A GIERI0 &&

A M — [

AFe~ st=dols [29 4-1]e14 9 o] MIPS core QED 5231 200MHz =
ZAME AFgs ) DIVEE 288 Z2A AR TeralogicAte] TL850, 32MB
SDRAM, 1.2GB IDE S}=t]2=, 10/100BASE-T olgjdl g #o]x E& 7|k
TFAAoR 3, B =oA FHI = yAE TV AlFurao] sl=9o3kd
St A AR EA T A (KETH 258 A LS vkl

rlo

Analog Audio (6 ch.)
S-Comp. Vid. (S1d Def))

IEC 958
RGB (High Def.)
Digital {High Def)

Digital RF In

Smart Card

IDE Disk Drisplay / Kevpad

POMCIA (2 slots)

PCI Expansion Slot

[ransport

%
&l

= =] = ~ - v . = = =} = —_— —
£ 8 B 84 £ 2 2 £ & £ =5 S &2 = = 2 = =
== =T~ S 5= s @® =W 2 = o &8 g 3 T T
o = = = 1wy b

= = -!5 o - E ‘: = '75' -3 =5 ] o oh ﬁ
5 B =) - = £ m - = 5 = i = R -
4 8 Z £ = = @& g T 8 N
g = E =i = = s 3 =

o o

(79 4-1] AF%2e] eo] FHE
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4.2

MELIA ATEQ0o &t

Java TV Application(Xlet)

JavaTV API (Channel SI, AWT, JMF, Xlet Manager, etc)

Pesonal JWorks 3.1

PersonalJava 3.1 Core Libraries Light weight JDK
1.1.8 AWT

[ 4-3] AliFubze] A Ege] T4
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AXE Qo] 3L [19 4-3]94 AHH RTOSE+= WindRiverAFe] VxWorks
5.4 AF&35tH MPEGZ Al2=¥l3} #d¥ DIV APl TeralogicAle]l Cougar
DIV APIE AF&3l3t). Java ZRF o2& JDK1.1.8S 7|Wro g 3l v}
APe7S A)F3+= WindRiverAte] Personal Jworks 3.18 AF&3kt). &%
thAko] H= JavalV 82032 B =i FHE A= JavalV API
= olE Ho| A% AMREHA U},

4.3 He 2

JavalV APIE o] &3t T AL 4, DVB1FAS whsk= DIV API

o S Ex *ﬂ%ﬁ#é%— ez Zgso] Ik, DIV APIS] &2 A

A o2 DYVB-SIH o] o] E] H= dloly AR, A AR

Aol Fdolt, JavaTV APTS] T4 oA FH¥ DIV API9F INI(Java
AL v

s AT fek,

HDTWV
RGBHY [L!le_]_ >
or YPhPr
|
|
MPEG Streamer | SDTV
RS-422 KET! Settop F—-
Iransport S-vid
F— — __._-\l_wl
L
Lo
i3 |1
| I Audio Recerver
[ LR
| [ - — —
IEC9SE O
§| ‘;I L— = i 00QGO
= = T
S A
3 2l .
|1 :
| Speakers
I
S
" 0 Base T
PC Workstation
Network Hub
— ®) I:
(23 4-4] W2 84 4=
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__________________________________ |
|
Tl Appl.2 Appl. 3 .
ERG AD. Stock Ticker el i
N | 1 1 :
""i:_} Tuner
|
<17 MFEG-Decod
(AWT, SI database, Xlet Manager, JMF) || ecoder
S

i ] ------- o ----------- =

-
|
|
|
|
|
: Java TV AFIs
I
|
|
|
|
|
|

1
il PersonalJwarks3.1 < Display
1
rotoc 4 1
B i 1 iy
I
ﬁfm‘ﬂ <A a1arn | Vcfork 5.4
po _%Er_ _______ 1 <I>
Dirivers
FETIs SetTop Box

(23 5-1] 73" "A™E TV AFs 44 4%

=
of FEUEO R, JavalV API TR, FEEES AT W AR, BE
AES 93 Yol 2 Ax A=A =5, DB SIE B
JavalV API S WhSshe= HA " TV &&= 1312l

THAWES IA DVB-SI EE, Holg @ AA 724 25, JavalV API

Y INF FEF 2 yyo] A, [29 5-2]= 4 FaFEY A4S HY

a3l [19 5~ = HAHE JEoR AUEE Java o]
_‘|
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Zo)tt.

¥/ ontext) | Xiet IManager |1 SICachs =l ]

.

s I S B R R s, AN

=

7777777

I

o

_

Al N R

_

o

Demux

[72% 5-2] DIV ALk vlEdo] 72

o
-
BN

2 EwdlA FES gAY A AlEEts mEdo]ld F42 Java doj®
e SE&ZEIANE Fof AAET, o] FEIZZTLE SiManager A
= AAIE | SIManager 2 A+ DVB-SI ++&%-9] SlHandllerAA S A s,
SIHandller AA &= A A FAlol INI(Java Native Interface)E ©]-&
dto] C Native =R AAFE FARZ 27|18 A7t C Native Z=E I

il

tUsslr]el s4s AdA7|a YA FEAREES 27|38 AlA T2 2a
St 2]S =H| S
SIManager 1 A== SIHanadllerZ2#] Aol EubH | IMFFAEF-9} JavaTV API

THRe 278 4L vpA
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o=

EFA P FEE sta I AEEae o g3 E TL850 HA
Xl%é}fﬂ, =Ale] 3270744 PSI RUEHS 3 2 9= v)H5e

1317 A1 Z=d, F& o] "3k pSI 2 DVB-SI, DSM-CC

IDE ©o]&st] 2H =R FAstHA EUHYES A& s
of oz} WHE HoHES Y EEE ddHo] #4 %
z1 85} A

-9 PN'
N
ha i

0

¢

it
g

5.2 DVB SI &=

DVB-SI ®&-2 PID EYHEe] & &A¥ PSI Data®l DVB SI Datas ¥
JFokel] wA EAste] 1 AHE SI Databaseo] A &3Fal JavaTV API T3
o At IS 3o}, [1¥ 5-3]& DVB SI F+adF-9 +xX= YEY

ar 3k

PSI d®lo]E ®AE TeralLogicAloll A Al &dH= DVI APIS o] &3l o,
DVB-SI dHlo]g #A& #HfZA W= FriHor FHET. 73w
SI  ®Hl°o]¥ parser= NIT, BAT, SDT, EIT, TOT, SITo]H,

network_name_descriptor, service_listdescriptor, stuffing descriptor
S 25 47F 59 Descriptor parser’} T&EH ).

C Native Code Java Code
___________________________________________________________ P Data ™y T T
L PSI Monitor0|—» | 0etXXX0 ¢ N R
| ) IR R
i PSI Monitor » ) , : Sl

S| OB | S| Handler Manager
; » [Manager ' :
I _f.:; o - o ») L |
+ [PS! Monitor2 | [amed_Fifs
[T N S
Parser . Update Siignal Ie l—.l; .:TPl
! ' T =T

¥

HPSI Monitor3 1

[19 5-3] DVB SI -8 % %
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PID ofaf =¥ 2zt DVB-SI Hlo|HES % 7} Parserol of&f &4]%]
o] Z % SI DB Managerel] 2¢]a] SI DBoll A #% ). SI DB= SI HlolHE #
A gl et goleteE AstH, oY 2 ETE Al HLE AF s
Al Aol E 98] AlmFE o] (semaphore) & ©]-§ ).

SI DBell ®lo|HE A&stal #e]sk= SI DB Manager= AlZ% SI dlo|g7}
B Eo] AdEd, do]elS SI DBl #%43ta Named PipeZ %3] Java ¢l
o2 F&=o]7 SI Handlerol Al A= 732l g go dEsl= A58 Bl
th. SI Handler= 73419 dlolg 9] FFE st A2 dolgo A%
g WM=E EFsto] SI DB Managerol Al HlolH o] Hea Q- stA Hrt.
ol Java ddoj=® Fd¥E SI Handleri= C Native doj= &% SI DB
Manager®] &4+= 3=317] 98l INI(Java Native Interface)E o]g&3lt},

SI Handler+ SI DB Manager 25-8 Hi3l® Aj 28 H|o]HE JavalV APIol| A
Aolstar Q= AA3 SI AAZ AYAsEe] JavalV APIT-a 529 SIManager 2
Ao Al A},

SIElement si=null;
switch(received_signal ){
case NIT:
si= new Network(getNIT());
break;
case BAT:
si = new Bouquet (getBAT());
break;
case SIT:

}

process(si)

[3£ 5-1] SIHandller®] SI ®lolg A &agF

SIManager A= AEwre ST dlo|y AAES HQE 3+ JavalV 832
2aREdA HAEsh, JavaTV Savwggdo] ZrHog AQR = S
Holg &2 SI DB=H-H g e Wiy Fdgt &e SI DB
Manager ol Al 8.7 3} Xﬂ%? 71 Hr}.

o,
ad
)
L
o
o,
oto
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5.3 UIOIEH && &=

3
W87 ol A MPEG2-TS Wl Audio/Video Az=o]elo] H7lH oz dolEHE
AEst7] 3 X2 EFZ Data piping, Data Streaming, Multiprotocol
encapnsulation, Data/Object Carousel® 47}A] Ao =2 EFEo] X,
B =Fo] = Object CarouselS &3} T}.

Oft

Application

Dsh—CC U-=u

Object Carousel
(BIOP)

Download
Data Carousel

DSM—CC Sections

MPEG—2 TS

A
Broadcast MNetwork |

[ 5-4] AA AHA AZ=

MPEG-2 TSE-E] PIDo| ¢Js] DSM-CC HlolHzE EHE IHFEL DSM-CC
Section &) A A% o] Data Carousel EAGAZE AdH T},

one-layver data carousel tevo-layer data carousel
SDT/EIT SDT/EIT
Id-.lm_b:ro:ldca st_desc darta_broadcast_desc
: S ;

1 Itrnnsﬂc tion_id i E M1 II.TaI'L:i-‘.‘IC‘l‘i on_id : [0 transaction_id
Imil i mi : Imil Imil Imi E i Imil i : :

— p———— . : PR EEEEEr E :
[ooeT] [ope | [oDE : [ope ] [ope ] [ope ] : [ope ] [ppe ] : [oDE] it
poe | [ooe B i : 11
DR ¥ 5o
iBlock |

P Module |

]

O]
>

=1
wl

PSS 1NN N EIEIRN FREEREAN NRASHIUNE PEEESS IHRREISINY NN BELY

i Group

LETOU e d :
E NuperCirang

[18 5-5] dloly A Fx
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Data Carousel¢tol]l A4 dolHE REEZE FAHY, 7 REL Holy
E=50=2 A oAy, 7 BEEUe uiX|E doly ES(EAY )
S AgJetas aFUHY EE 59 AV« &

Data Carousel 7+Z-& DSM-CC Download 742 dlo]Ele] &HFS $]3] Down
loadDataBlock(DDB) WAl #],  A|o]E 913k Download Infolndication(DII),
DownloadServerInitiate(DSI), DownloadCancel WWAJA]E o]&3c}. Data
carousel T&% [29 5-5]d YEFH FAHH Aol AR o dd AT
5o o|FAF TERE FEE A},

o] 2] Data Carousels 57 SI Data®} ¥ S 2H3st7] 9184 DVB SI
o] SDT/EITell 33%t%+ data_broadcast_desc®] transaction ID@L= ©]-83)
of GdAZF A DI transaction ID#Y AXA = AL, oS AZF<
4% DSIC| transaction ID#t¥ ¥A|sh= A& 3HA vk, DIl DDBE=
TAHE EES I3+ ABE zZtorw DSIE DIIE I+ A+ FHIF
ARE zHA "y, DII WAAE= ModulelnfoByte(mi)EE=E  A-&31o]
Carousel 2] SRS o st AHE 7l=38H DSTH|A] A =
GroupInfoByte(gi)HBE=ZE A}g35F] CarouselW o] 1Fo] thsk AHE 7%

Fids

Message Headers and SubHeaders

Object Carousel: / J \
BIOP messages | Jobi-1 (Directory) ]| Jobj-2 (Stream) || JObi-3 (File)
Download
Data Carousel :
Module-1

Modules

and

Blocks kBlock-] iBlock-E ]Blotk-.‘s *‘IBIDL‘[\--'L ‘IBlock-S '|.

N "';. .
%, Download [5".-1.&_1_8[00[\' I—f'cq_dcrs —‘

.I.‘Sccr]an—Ll +.|Scctien—5.|

[,)_‘)M'(' € kScctian—l +|Scction—3 +|Scction—3
Sections

Section Headers

(219 5-6] A4 HHA 24394

7t 559 AR E wAste] sty EEAAE 44T & A Ha,
[ 5-6]olA RoAAXE= A3} o] shte] Eade o e AA
(Directory, Stream, File)® 4= 4 Av}. 2= 52 BIOP HAA =
At Z}7ko] ObjectE ¥ol d 4 Ut



if(table_id == DSMCC_message_header ){

Parse DSMCC_message_header

[f(message_id == DSI){
Parse DSI_header
Parse BIOP::Srg(Service_Gateway)

}

if(message_id == DII)
parse DII_header

if(message_id == DDB){
parse DDB_header
if(BIOP::Dir) parse BIOP::Dir //Directory
if(BIOP::Fil) parse BIOP::Fil //File
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javax.tv.service, javax.tv.service.navigation, javax.tv.service.guide,
javax.tv.service.transport 7] A2 A= o] T},

7} 37|21 &2 DVB SI Hlo]ER2 Aol Hojxl SI ARE xndste oy 2
253} SI DatabaseE H et SI HolHE #Agsts FHAERE A9,
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[23 5-7] ST A;71A =3k oE4

javax.tv.service ¥|7]A]+= SIManager, Service, SIElement &3 &< SI9}
Hddste] & H7|A 5] T8=E v 3E4YU FUHEEE TN

SI ARE #g st AlFste 988 = AAE SiManager IEH I o]~
= SIManagerImpl ZE# 2~z FAEY o™,  SiManagerImpl =
SIHandlerZ &7} C Native®Z TA®E SI EEI FAlshe] Aol SI o]
HES 21719 SI ARy A duke A= AAste] olg T8 = st &
Sx g A AEsl= 9EdS sy, 2=, SIManagerImpls 83X 271

Aol Al 9loJA SI DatabaseE HS = I+ 7|EAQA ¥QJE IS ity

st

L

javax.tv.service.nevigation 3|7]A|+= ServicelList, ServiceComponent,
SIElementFilter &3 #& An|2E5S Bt AMRHE U252
=0 .

javax.tv.service.guide 3]7|A]+= ProgramEvent, ProgramSchedule &3 %
< R AAE, Eiz%* olWlE 55 XS] EPGsE s AHEH
= 2gease TH5 g

javax.tv.service. transport 3 7]*]+=  Transport, TransportStream,
Network, Bouquet =3 7S MPEG-2 TSe A4 w7l =y dHyE ARE
Tdste 2Y2EE FAHY 9
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5.4.2 AH| = A9
s8R ae] Auja Hr 97|AE FI 4dE oy AHx F 5AHA
|25 A8ste] FdsHA st 7eS AlFsts FEo& JavalV APIO &
javax.tv.service.selection H 7| A= FA o]

T

AR 2~7F B35 = B3HS R8s Fd 2= ServiceContexto]W, &
A e~ AAE FXHES 13 AojE S8 ITZ o] dHA A F-3}.

ServiceContext+= Presenting, NotPresenting, Presentation Pending,
Destroyed Yl 7FA ezl stue &A1 & 4 ok, [2¥ 58]
ServiceContext o] AEjHO|E Ko T3 3]

) 2~9] F3E ServiceContextd] selectO)HA =9 &2 A|ZH Y T
°F selectOHA =9 =0 Aador EyttH, NormalContentEvent =
AltenativeContentEvnet 7} Ay T 31, ServiceContext+ Presenting “El
olgslH, whek Mu]x~ Melo] AushA | SelectionFaledEvent 7} A ¥
. TFeF select() &=9] o] JE)7} Not Presenting©]™, ServiceContext
O AElE Zol7bAl ¥ a1, PresentationTerminatedEvent 7} A A €},
select() =9 o] Z ALl 7} Presenting®] ™, ServiceContext =
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—

[13 5-8] ServiceContext2] A+E] o]

destroy()

stopd) salectn
} destrow)

PresentationTerminatedEvent®] X1 %™ AMu]~ 7T FTHES oJu|slH
o] A& Not Presenting AEHIES #o]e Yelo] %:4_‘3}. Service
Presentation®] T stopO)HA =2l ZZEFd o3tAY, &34 A ¢
o] X&) & & gle Wste] A o&| o] Fo] Xt}

Destroyed ¥ El = destroy(O) A =2] S Zof o8] #o]xm, sk o] Ao
S8/ =W ServiceContext= U o4 oWl HAHozw ALg=EH = glo
™ destroyed¥® ServiceContexti= Garbage Collection® $X 7} HtT},

Aul~7F Fd=E W getServiceContethandler WA =7F S& %9
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dol= Zeolofe] Fx#e 2"y, A= IWFelAM Alg st Player 24
E HxeA Hr.

2

5.4.3 JMF(Java Media Framework)
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B =R Ao 3L WinNT 7|gto &2 A wmlo]a 2 A A=A A3
JavaTV RI(Reference Implementation)o] ¥ o] = JNF liteTdS
5 A5t B3 AFdada FREHES A AT

we v

JavaTV RIo Z&xo] 9= INF litex Windowsol A =2+&17] €3l DirectX
= /\},9_5}03014_ % T,‘}oﬂ}q/] :Ilzﬂo E.J &EHL/\oﬂ}q /\]__Q_O],“"] o]
Cougar DIV APIE o]&3te] A Fa3s3Y. [29 5-9]2 JWF FHE=
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Windows 7213 A o2 Hoj=a Q.

A=~ [‘

JMF API(javax.media)

JavaTV Implementation (com.sun.tv.media)

JMF LITE Win32 (java)
(win32/com.sun.media)

JIJmam.dll (C native)

DirectX Interface
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Xlet 7] BdS Ho =31 Q).
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Abstract
Implementing Digital TV Set-top Box Middleware
Using JavaTV API

Sewoo Lee

Department of Electronic Engineering

Graduate School of Industry and Information Science
Of Kyunghee University

Digital TV not only provides high-definition and multi-channels, but
also provides application programs. The TV viewer can be supplied one
way video, audio and further more various type of program specific
applications, stand alone application, program guide application,
advertisement application and so forth.

This kind of additional service can be provided by broadcast network
including video and audio which can be downloaded within set—-top—box.
Depending on the application program and digital-TV set-top-box, 1t
also can provide interactive service using return channels.

But, applications that transported by MPEG-2 TS 1s not suitable for
all digital TV set—top—box for there exits various products and
platforms. And, there being so many broadcasting protocols, 1t 1s
supposed to receive same protocol that provider uses.

To solve those problems, in this paper, JavaTV API which provides
broadcast  protocol abstraction for application program and
guaranteeing platform independency, 1s used to 1implement digital TV
middle-ware.

In this paper, DVB standard, as known as Europe's form, is used to
implement digital TV set-top-box middle ware. Latterly, ATSC standard
and ARIB standard can also be used to 1implemented. Toolsets and
frameworks which supports implement easily on there own standards and
platform, can be developed.

Keywords : MPEG2-TS, Digital TV Set-top—box middleware, JavaTV API|, DVB
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