o|= ATSC DASE w29l HIOIEEE 71& - 1401

ES

= ATSC DASE 3¢ dloleiE 7<=

AMER O & A

=

M2

Il ATSC Hlofe] &5 )=

I, DASE 7=
\ v ZE = j
1.4 & Holel WbE 913 FAR TEoRE 9IF A%

A2 A, A4, AelE 59 chp olAlE 5T
B4 TV dols) s Alart 2AA WE &

ER T Y, S vlm fRE vRE
Bl

=

& 72 AFA AT ALL Ei AA oA
o Ak Azsta gl SelME a3, 3

LA Mulag FALE @ A HAE TV A
g g AAFelH 2001 114 2xd AAE
W5 9ot

A TV w2 7Aoo g chapds, wsia,
neus] A8 FAO2 WA eud, e
PPt 892 NFE Adshe 712 P Al
o AU oA TR PR AR 4 ol
o] §ir). 58 A4 2239 Fe|=(EPG) 7]
2} o] 3 o]4gl g gale] Al B2 ook 75

o] shsalsl, clebit gejel dole Aulast o
vjolrbA] okl AL o] L3k tiEkdl Mu)~ A&
o Z9le g old] Az A71E wolsiA =l

105

3} ATSC DASE(DTV Application Software
Environment), #el& QCAP(OpenCable
Application Platform)® 3¢ DVB MHP

=

(Multimedia Home Platform)Z & 4 it
o]5 HhlE DVB MHPE A% Ade)xn

ATSC DASEE &3 ko g = fro] A"
7102 7|HE L glrh. o]5E Java A#dla 2
API A9, XHTML %%, MPEG-2 ¥ DSM-
CC 7I4k A% =282 5 7154 S5A w% &
A3} 1,}19_ oz _l-/ﬂ 3101 A o] E HkAl 71}01] 28
20 F3te] A AT AT A7) F3e)
DAME 20 sledle] 2 AZESo] FAHIL
I FEAeE ARE 5 gich
o] oM P oM AAfehg- dofe] B
4 AR A3 gl ATSC DASEE #%
71e 4 E3k) deix dHE)E gtk ATSCe
oo YAETV # 7]& 74+ ARk 717
£3%) T3/813(Data Broadcasting). T3/

)
%,

~

=,



[ 1402 - oI ATSC DASE 722l Hlolelas 7l

S16(Interactive Services), T3/S17(DASE),
T3/818(Application Reference Model) 5
7% 25 =] ol Wi fuy A8t

g,

74

II. ATSC wlele] W5 7

dole] Wz FHE AL AFsz U=
ATSC subcommitteecl= Data Broadcast-
ing® Transmission A&& AHsk= DIWG,
Data Broadcast Transfer A& % <jsle] o]
B WS 7)ed WE dAYSE B A5 23
e Aol T3/813(2, 3], Interactive Ser-
vicesE AlF3t7] $18 Transfer A& A3l
T3/516, z=la dole] Mu|AE #|Ash7] $1gt o
AETV 41719 Az eds] Fxo] Fa3 F42
95 T3/317(DASE)(4,5,6,7,8,9,10,
11)50] 9leH, ol 71& 2580] AlFsly 9=
A2 T3/389) PSIP(Program and System
Information Protocol) (1) 714} lellA AAl=]
3L giet. olefdl 74 1g=e] TPeka sle ATSC
Data Broadcast Systeme Wehid 23 13}

= O
o 2

SSE

Interogtivee

N

2t

HarE wjo[e] W Avl2 A2 doleul
XE2EEE encapsulation ¥ MPEG-2 TS
(Transport Stream) 73t & F 2r|e/v|r]
L9l oiE=stElel 28 1904 Program Mux$}
Emission Mux® #}o|8-2 19.4 Mbps® Phys-
ical channel Wel th=¢] 714 Ade] x3kd <=
2 olv)dltl. PAT(Program Association
Table), PMT(Program Map Table). S8
PSIPS 813 DSTe #Z2 Z=2a# Ay H4
MPEG-2 Section ¥ TS #H73E A o=l
of WEaE 55 palv]el sl g delH
nkd A7l Bl A4S S e RE R Asd
AT & olrth AR} 48 JB=A )R
2 5o ARE b doje MME FHEF o] AAZE
o ¥ 8ol BhEEl 5 glok, gtk &g qlF A
28 2 Az} AR Mue} A= AAEA AH]
20| Adde| 7hgsle},

a8 14 8 ATSC Data Broadcast Sys-
teme] A/Ve} telele MPEG2 TS 253 3
HE chFsleie DANATE eAl7e] deleE A
Dl AAHAUZ7IA] Al slvhe AE & 49l
o}, waba] ZF p4al7lelA] ATSCS Data Broad-
cast ServiceZ: W7l $siME
MPEG2 TS zedgd4 A/V, H
SJEE TEl/FEY 5 qlojof 3,

(s} =]
" =2

Server

|

Eel/3EF dolsE e =+ 3l

ofof gt} dnbd o2 MPEG2 TS

Data Serviee
Authoring
Environment

g

Data Server

|
| ca
| i 2 Generator

PSIP

Gunerator

Emission
MUX

udw E;
F:dun l-.nuud;'—-b

‘ Mutiplex Managet/ ‘

Program
MuX

Program Scheduler

12l 1. ATSC Data Broadcast System

106

2284 Audio, Video, 28]
ol s Fel/FEehe U a
o Ae] dslw glow Ba/FE
H dlole & sMshs dTe 54
o] 2z Ede] tazt et gl
th 2 A= dglo|Elr} Ba)/aE
2 Fo] Fab uhgg A3 4l

719 szEde) F28 dold,

Broadesst
Delivery
Network



o]3 ATSC DASE Tiie] Hlolefaies 712« 1403}

M. DASE 7|&

DASE Conient
{XHTML, ©SS, ECMASenpt, JavaTV Xlet, ..}

1. HOIE] Muj 41 A&

Reference Model

DASE System

Declarative Application Environment

Procedural Application Environment

DASE System2 Hb4dlel A

KHTML
Interpreter

Casending
Styiosheot
Intarprater

ECMAScript
Interpreter

Java Bylc Code Interpreter
(Java Virual Machmiy)

ARERY 278 ot A &
G $A719] tagdelst 20

Document anel Environmant Qbject Medel
API Implementation

pdava, JMF, JavaTy HAMVI, DAVIC ATSC
API Implementation

]

28 Aaglew  wych

[+]

-

Platform ServicesZ+ Oper-

Commen Content Dacoders
{PNG, JPEG, TrueDoc Fentt, )

ating System Service, I/O

Service, Memory Service®9 I

Secunty Framewark

71849l Aul2E DASE Sys-

temol ATt Ao T
AzAl o) A=, ATSC/
DASE 3¢ 3 Alghg Wz gz}, =3
7] AZA= native applications®] 4l 8%
Az e DASE spec1f10at10ns°ﬂ
Age] A3 = Q). o|F zEsE 2# 29}
2},

tlele] AMu] 417 HL’%‘ﬂJr
A 22 Applicationd 34
Application® OSv} 3= 110101] °]
DTV ’""]7]°ﬂ/‘1 S Tt ok '&E]r o]
FEAE FFA7) S8 fAle] 2E
ATSC T3/3817°l4 A2Jel= DASE API

Broadeast

Transport

Tlser Input

Platform Services
(05, /O, Memory)

1% 2. DASE System Interconnect

107

12 3. DASE System Conceptual Architecture

Applicationdl#] A1 2%} DASES 8 74 &
Ae 13 39 At

2. DASE System®| T4

DASE System® =ZA 734 Security
Framework, Common Content Decoders
(CD), Declarative Application Environ-
ment(DAE),
ronment (PAE), Application Resource Man-
agement(ARM) 525 ¥ 4 Sich Appli-

z—'l

Procedural Application Envi-

cations°] &4 Resource®
Zabed] waEn Bek HAY

jdk1.2¢4 Securlty Model &
7]8ke @ ®]%ct Resources
H/W ¢ 3/Wg &5 Zgsiw
Logical Resourcedle % 719
H/Well §Alell dZ2=elx {AA]
#or ApplicationES °] Re-
source=9 AHEA 4 5 9l

ojel gk Content Decoders

__q
Display e

Audio



ety
S

{ 1404 - 612 ATSC DASE 7242| HoJefat

-

EA wjrje] f3og 2AE DA PAZS A2
£ day/dfasiy daF %M T glE Py

A7l G g}, ofdt Bt S 2
= clzyel sk fjeld nE ofZeFAelde

ARMe] #43H= Life Cycled] 984 Interac-
tive Service® A&slA Helh

7}, DASE Contents
s E-«?H DASE PAl7]e] AdEE
Content®] <5
Procedural Apphcatlonal

DASE
=, Declarative Application3}
7H7E s
Applications, HTMLE TV
98 ABE gyptaxE AL

= e

=

=
Declarative
DomaineA A48
A4 ATSColA "Hi°] et XDMLelzhe
Markup Language® ZHE zZelzolc} =3t
Stylesheet, Contentﬂr Script Content %

DASE Common Pacility(PNG, JPEG,
TrueDoc Font%)& EF3 4 9len, DOM

APTE ARSel|A] Aol SA 22 2220 8-S
HAA T ez 2Hde] 7l

Procedural Applicationg Java API& AHE-
M HEAR xletd w3y, Declarative
Application?] 7$-¢ ©tE7iA]2 DASE Com-
mon Facility® F3kald}

L+, Declarative Application
Environment(DAE}
Declarative Application Environment+
Markup, Stylesheet (CS32), Script
(ECMAScript 3rd Edition) Content® A&st
+ DASE Subsystemo|th. Declarative Ap-
@Al 74

plication Environments L4

XDML Parser, 8tylesheet Interpreter,
Script Interpreter$o.Z o]Fe{zl Declar-
ative Content Decoder Engine(DCDE)elth
%3 DAE®= AMSAIZAE Hashe o|dl Bl &

108

o
o=

Sfok 51, DS
A}

AIE Fald zdste 7]

A
T

cf, Procedural Application
Environment(PAE)
Procedural Application Environment=

Active Object, & xlet& A8k DASE
Subsystemeltt. PARS &4 74 a4 <l
Procedural Content Execution Engine

(PCEE)& Java Virtual Machine®® Plat-
form3} E3A¢] whrlog Al Fu& HAF T 4
g)5lm 9] Application®] Resource® SF
3= 4 Resourced 22 ©33el. PCEEE

FA1719] 089} gle|Hale] Al 23 FasE &
#, DASE SystenH ]" 2 48 DARGY

CDE & E5124] 7155 AEskd, DAEY CD
59 752 Eﬂa}-- 42¢ o] DASE

System®] 7 74
APIE Algsle] AbE Zhol djo]

& mes, 7 74 2459 xa
ot Java APIE
Functiond}

2459 Interface% Z—l]-?’—ﬁP‘—
]fﬂ oll
7]—0"5}74] ?l‘
Appllcatloncﬁ]ﬂ] 41714
Access® + &

Feature® T

Interface® A|&a}.

2t. Common Content Decoders

Common Content Decoders(CD)¥ DA%}
PAdIA JPEG, PNG. Portable Font Re-
sources¥ Common Content Typed HZH
i3 Hagde] she 7[5 Al ol F #6A

CDE 5% el 4402 443 zm



0j2 ATSC DASE 7242l ClolEies 715 - 7405J

of. Security Framework

DASEeA4+ JDK 1.29 Security Model
T9lsle] 7]EACE ApplicationTtth ThE Re-
source Access RangeE AFgc}d. e,
DASE-1¢]4+= =& DASE Applicationd]| =3}
of A8 " AR 7Hrgichks sl =t} Simple
Securityghs 7de] A4Hc} o] DASE Ap-
plication?] 240] Q& A $47] FelA) HZH
5 9] otellx], 8435 Resource® A3 7153
e guigdth wehd Authentication/Sign-
ing?) 7L wiAlslE, /" Application® Per-
missiong FFFoEX, FHEY Resourced]

g AEE Aol o ik

B}, Application Resource
Management(ARM)
ARME Application® 71%# Life Cycle A
o}% wight ARM2 PMT(Program Map
Table), 513 DST(Data Service Table) 52

& —

258 dlole] Au]2g] o] dagh ARE 2

Profile
SubDeseriptor
Ushort profile
Ushart lavel
AppID
String AppName
String Provider

String Version

DET
Applications loop
Compubility Deweriptor(}
SubDesctiptor )

‘Tap
Ushurt Tapued
Ushorr use
Uehort argncianon ! ag (PID)
Seleqar()

ApplD(—"

Tap loop
Protocal_engipsulation
SyslemStatellag

Requu_riell'._:'w_c'ggﬁu_._-—-—-"‘
Tap(

] Ushort awsomationTag (P1ID)
i

s rils
il Module loop
Iy Ushort Madul=(l}
Ushort moduteVerion
1 esenptar loop

FMT

g9, Applicatione] 878k Al Alzel 4]
25 g A7l A dertE dddct
ARM= Application® #elel wz} PA & DA
& £3) Applicationd 71% Al7l=, Ade #A
Z2 Application £8E ¢l 4lsv} A=
3% Application® £7 A)7]A =}

18 4% DASE®H] |5S $18] DST el
Application®] gt AB7} 715=E Aol z
AHE Application®] z% W& 2 AE(AppID,
Title), wlelel A wleld (protocol_encapsu-
lation, Tap(), URD, 71% % <3 (Entry-
point., ContentType, Classpath), 281
Channel Boundness ¥ Priority 3 A%

Az37) A8 ATt

N. 2%
o] FolAlt: Hlole] W E& U5y W 9
g v 729l ATSC DASE 2 38 #45¢& 4
W, Aade] FEo el ey
okct. DASE w42 2001d%4

ATSC £3% AA #ALE 3749 4
Holz, 2002444 =¥ Adg F3t
ot SAR ol Aula AR
gk dolo] AslE ofafefc). wbdef,
DASEE T&3lr] 93 Zast a7 4
2ol PSIP(1]9} Data Broadcast

: L = i Protocol(2]& e]7] stz FAolch
| e / FuelaE 20004 1146l A4} dl
§ S, [ o Derr SuDie o]8] W A& ATSC DASE, 914
. S, PlE FAe DVB MiPE de
Srring title ‘x Application = 7)4\'% "H%‘ﬁ.ﬁ-_ E’]—: ;Q' A ql—o] HE].'EJZ-E]

subDecsior e St of &A} TTA] A= & Aol

o} @A AR 2 e o)

7155°] DASEe %1% 7185} A%

O 4. DASEOIME] DST EEQ| ALE

108



Fzzos 0|2 ATSC DASE el Hlolews 7l

%IOM :

2491 148 re e 499
g & 4 ook 23 59 62

ARAAL ek e AR
A AxelE DASE Ay~ w29
% AAEL BojEy girt
#A DASE A& =lel A2
7o) ZghEo] §1A] ghobr LA
opdlel dloje] MW|aE TS|
HEG Aol gle, dA 75
085 $EE 43 dofE Ay
7bsA &t DASES 2 A
TFAL, dF oI5 4AE
| AT 2] AR oA,
A7) Az, AulsdA 5 =
AZd AgRe] J|ed FHE
th= Aol 257} Aok sk
7lgolela & 4= girh, DASE
71&2 71Eel AT oA B85
g 7SS tAE TV zm_x}y
He Axdz 492 5 glen, Embedded
Systeme]l o]¢} 2 Hhigt 2o AZES
dAsleiE gy 27 DA & ¢ JenzE
GO R o] 7l&e) ALl A 53R glolA
Ao & EAlSe] wel Foalrh. E,Efz}, HFA}
Al e A2 AH] S8 A= FAt
Hestez dlole] MulaE Fu ARE A
& AEdof sl Aol ol2d £A 3
o, TlAe TV 74 & AAelzly & & 9l

s Aujag] AR Adde] olFA Zo]

=ore
[+ ]

[+

=
=3
65]
=
=

by
ar

i

N

ey

30 o2 v do o ]>

ol

S
A

.

=

—=
A = t—ll

=0
= =

AR

=

Q
A

k.

(1) ATSC Document A/65A and Amend-

O 6. ZE00)] S HOIE MH|Ae] o

110

(AY, =4 F2, MP3 L CIREEE)
ment No.1. Program and System

Information Protocol for Terrestrial
Broadcast and Cable.
(2] ATSC Document A/90, ATSC Data
Broadeast Standard.
ATSC Document A/91, Implementation
Guidelines for Data Broadcast Stan-
dard
(47 ATSC Draft, T3-528R2. DTV Applica-
tion Soft-ware Environment Levell
(DASE-1) Part 1
Architecture. and Common Facilities
7 ATSC Draft, T3-529R2, DTV Appli-
cation Soft-ware Environment Levell
(DASE-1) Part 2 :

(3)

Introduction,

Declarative Appli-



8|2 ATSC DASE 729 HIOlEiYs 7|2 - 1407 J

cations and Environment

(6] ATSC Draft, T3-530R2, DTV Applica-
tion Software Environment Levell
(DASE-1) Part 3. Procedural Applica-
tions and Environment

(7] ATSC Draft, T3-531R2, DTV Applica-
tion Software Environment Levell
(DASE-1) Part 4: Application Pro-
gramming Interface.

(8) ATSC Draft, T3-532R2, DTV Appli-
cation Software Environment Levell
(DASE-1) Part 5: Portable Font
Resource Format.

[9] ATSC Draft., T3-533R0, DTV Appli-
cation Software Environment Levell
(DASE-1) Part 6: ZIP Archive Re-
source Format.

(10) ATSC Draft, T3-534R0. DTV Appli-
cation Software Environment Levell
(DASE-1) Part 7: Security.

(11) ATSC Draft, T3-535R0. DTV Appli-
cation Software Environment Levell
(DASE-1) Part 8: Application Deliv-
ery System ARM Binding.

ool E A
108413 MSTHETD HALSH)
BF sin) el 1986 KAIST &
A AL 1998 KAIST
R HIFERAL 198Bi~
ST w1980 EEMYETE 6T
A h 2 1989F~BK AE RS
: NAE DTV AIGE $407
20) (BrA20b Interactive DTV S/W, E0[E{giE
Embedded 0%

111



