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* Introduction
« Overview of Standardization in Data Broadcasting
« ATSC Standard
~ PSIP

- Data Broadcasting(A/90)
- DASE

- Data Broadcasting System in KBS
» Service Examples
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The Two Networks

. Broadcast
Internet . v'MPEG-2 based
¥'IP based b « Cable
» Satellite
Transaction oriented [ * Terrestrial .
e TR High bandwith content delivery |

=

Convergence
¥'Interactive
v'Rich content distribution

KBS & 1eaya

~ Future’s DTV

KBS & lIaazra
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DTV

DTV = VIDEO + AUDIO + DATA

* MPEG-2 Transport Streams carrying multiplexed:
v’ Service Information (ATSC PSIP + MPEG-2 SI)
v' Audio, video and data elementary streams

. Video
' Audio
Video
¢ Audio  Program related
Data

Data Non-Program related

KBS & lagasa

" Interactive Television Standards Body Scope

Japan —»

SMPTE/EBU .~

us

l Production }“’{ Post-Pro‘duct:io(n H

Rl S

Edgope

(O]
[}
O




Standards Harmonization

MPEG DVB
ATSC+— OpenCable

SMPTE>
t

W3C FCC SCTE

LaW Society of Cable Telecommunications Engineers

KBS & naaza

© ATSC Standard

* ATSC Transport Stream carrying multiplexed:
v' AC-3 audio streams (A/53)
v' MPEG-2 video streams (A/52)
v' Service Information (A/65 + MPEG-2 SI)
v’ data elementary streams (4/90)

KBS G iaara
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ATSC Standards Relationship
r DASE Architecture J

[ Security J , Fonts} st7
| ARM | 515

|

A0 || Ars3C || Aves | |S8
o4 Pt e

ARM : Application Reference Mode!
IPM : 1P Multicast

KBS @ -“%E:I'l-’l\- TSFS : Transport Stream File System

" PSIP Tables (A/65)

STT System Time Table - provides time

MGT Master Guide Table - provides version, size and PID’s of all
other tables (except STT)

VCT Virtual Channel Table - provides attributes for all virtual
channels in this Transport Stream

RRT Rating Region Table - provides rating information for multiple
geographic regions

EIT Event Information Table - provides information for events on
the virtual channels

ETT Extended Text Table - provides detailed descriptions of virtual

channels and events
DCCT Directed Channel Change Table
DCCST Directed Channel Change Selection Code Table

KBS & igara

361




Virtual Channel Number (Major/Minor)

RF Ch. 15
“9_0”»
“g_1”

[K,Bsz-o*rv 5

digital

An existing analog broadcaster with

a second digital channel. Branding

is preserved. The DTV RF channel
number is not needed at all!

KBS & llad7a

RF Ch. 30
“30-1”

XXXX

<

A digital-only
broadcaster
(no analog channel)

~ Electronic Program Guides

Chan Name‘ 6:00 pﬁt 1 6:30 pm | 7:00 pm | 7:30 pm | 8:00 pm | 8:30 pm
i L \
9-0 | KBS1 City Life KBS News 7 JSA (Movie)
9-1 | KBS1 CitybLifé KBS News 7 JSA (Movie)
7-0 | KBS2 Local News Drama Music Bank
7-0 | KBS2 Local News Drama Music Bank

* Interactive and Useful
- Event, Channel and Purchase Information
- Automatic Recording

- With Future Extensions, can enable Thematic Browsing and Sorting

KBS & Igazsa
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Data Services
Schedule

Application
Signaling

MPEG-2
systems tools

KBS & iaiea

'~ Data Broadcast Profiles

100111010010110 Data Piping
Data Piping

PES packets
Data Streaming

Addressable sections
Muitiprotocol Encapsulation

Data Carousel
Data Carousel

KBS & liaaqs
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' Data Broadcast Specification

Service )
Specific Service
Service Datagram Specific
Service Specific Spec. (IPAPX)

Specific

D Service Specific

U ATSCDa | MPEG DSMLCC T ATSC defined

e "js&eam;ng - Private Data Data Download
e rses | | MPEG 2 Section Ot sandars
- MPEG-2 Transport Stream [ osmcc etinea
DATA DATA Addressable Section DATA
Piping Streaming Encapsulation Download
KBS & Naaqa

Structure of a Data Carousel

One-layer download scenario Two-layer download scenario

2 Dala_broadcast_desc

.| Transaction id

[ooe| [poB] | oDB | [oos | [oos] [voe] [ops]| [pos| | poB|

[opB] [poB| [DDB lpps| | oo fpos| {ppB| [ops| | DDB |

0B (o8] ['ooB ]
Block BOB Block

Group Module Group Module
DSl DownloadServertnitiate mi: ModulelnfoBytes

gi: GrouplnfoBytes DoDB: DownloadDataBlock

Dll: DownloadInfolndication Location reference (transactionld)

KBS & Iga7R
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Data Carousel

download data message (MX-Y}):
DownloadDataBlock ()
X = module_id
Y = block_number

block_size

cycie_time
M2: “file1”
M2_size
M3: “file2” download control message:
M3_size Downloadinfolndication (}

M3: “file3”
M8_size

KBS & uaaya

Data Download Protocol Module Fragmentation

Module Image #2

Module Image
#1
Dil DDB DDB DDB
Dil DDB DDB pDB
Section Section Section Section
\
M2T M2T M2t M2T M2T M2T M2T

KBS & ligara
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Real time information about the transport resources
includes
— appliD
Compatibility Descriptor
Identifiers
Content Types
Broadcaster Permissions

KBS & aara

~ Announcement

Advance notification of service information

Used to make EPG and scheduling decisions by both receiver
and viewer

Placed in EIT and optionally, DET
Compatibility Descriptor primarily, but also
— Title, start time, and duration, if they are unique

KBS &I

W
r4

A
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Links between the PMT and the DST

DST

~ MPEG-2 Program.

App | App2 App3
Program | | Program | | Program
Element 1| |[Element 2| [Element 3

[id1 ] [id2 ] [Tias ]
N |PDX| |PDY| |[PIDZ]

Tag M Tag K
1 7'y

KBS & iaoaqn

Example ATSC Table Hierarchy

PSIP Structures MPEG Structures A/90 Structures
YCT > DST
rPsourceld PAT -
service_type = 0x02 applicationCount=1
ngm; umber . compatibility Descriptor®
scrvice location descripter [~~~ Program_number tapsCount = 1 R
Istrecam_type = 0x93 \\ program_map_PID S)slc|||Sla|cF1{1g = (x00
clementans_PID = PIDJ \\ 7 resourcclocation =1
stream_lype = 030D lﬂplf= 1
lctementans_PID = sz \\\ N\ K use =Us4
strcam_type ON0B AN Tag
clomenan, PID P S, PMT |- pSclectorLength = 0x08
- N N ! sclectorType = Ox0102
NN D selectorBytes = 1.0.94.x.y 2
EIT-0 N ., Program_number : taplnfoLength = 0x04
NN a R : encapsulation_type = 0x04
—1# Source_id NN stream_type = ON93 _J ! | deviceld_address_range = 0x06
event_id AN . Clementary_PID = PIDI —) 1| doviceld_mapping_flag = |
tile ="ABZ Sports™ | e i
AN stream_type = OxOD | \
. Clementany_PID = PID2 1 pin2 Addressable Scction
kY associationTag * - d MAC addrcess (Datal)
‘ ¥ 1094000 -
stream_type ONOB Addressable Section 10.94.127.255.255
1— clemeniary_PID = PID3
MAC address (SDP) Addressablc Section
v 1094000 MAC nddrcss (Data2)
DSM-CC Section 1.0.94.127.255.255 L0.94.0.0.0 -
1.0.94.127.255 255
KBS (& Ieaaa
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. 'REFERENCE TO DATA WITHIN THE SAME VIRTUAL CHANNEL
ATSC multiplex

4

4

Video Decoder

Applicationr Maiager

———

KBS ¢ lieaza




" Major Standardization Organizations

ATVEF (Advanced Television Enhancement Forum)
v HTML4.0 Base

ATSC-DASE (DTV Application Software Environment)
v’ Java, XHTML(XDML) Base

DVB-MHP (Multimedia Home Platform)
v Java, XHTML Base

ARIB (Association of Radio Industries and Business)
v'BML Base

Some proprietary
v MediaHighway
v OpenTV

KBS & iaasa

Compaﬁson with Data Broadcasting

MPEG ARIB ATSC DVB SMPTE
Application
MHP DDE Environment
. B-24
MPEG-4 Data
Series 301-192 Transport
B-10 300-468
PSI

KBS & Haaqaa
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‘Comparison Matrix

Technology ISO/MPEG ARIB B24 ATSC DASE DVB MHP SMPTE DDE
Analog Transport A\
MPEG-2 Transport v
MPEG-4 Transport \%
Files A v v v v
Streams v v \' Vv
IP Packets V'] v \
Triggers v v v v
VM v v \
PJAE 2 v v
JavaTv v v
HAVi v v
org.atsc.* v
org.dvb. *
HTML/XHTML A A
DOM \%
Css v
{1] Transport Independent via IP
{2} MPEG-} is early work in process
KBS & iaaqa
DASE vs. MHP
SR
ATVEF
« HTML : HyperText Mark-up Language
» XDML : Extended DTV Markup Language
G SC-DASE \
HTML
XDML <«—

ATSC
Java

bvB
Java
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DASE vs. MHP

+ DASE-1 expected to be completed by end of 2001
+ DASE-2 requirements development under way

+ MHP1.0
v Frozen by DVB : February 2000
v Published by ETSI : August 2000
+ MHP 11
v frozen by DVB in June 2001
+ Test suite
v Should be frozen by DVB Q4, 2001
» First MHP compliant terminals are expected Q4, 2001

KBS & naasa

DASE Levels

» Level 1 (Local Interaction) : Enhanced TV
v Basic Foundation
v Broadcast Only
v" No Return Channel
+ Level 2 (Remote Interaction) : Interactive TV
v Builds upon Level One
v Return Channel
v Enhanced Security Framework
« Digital Signatures
« Return Channel Encryption
v Plug-Ins, Persistent Applications
v' T-Commerce Applications
» Level 3 (Internet Enabled) : Internet TV
v Builds upon Level Two
v General internet Content
» Must handle invalid, non well-formed content to be interoperable
v Web TV

KBS & 1eaza
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~ DASE System Interconnect

Broadcast / | ...~ Display
Transport " Platform Services | ‘

./ (0S, /O, Memory) - -t
User Input ; { . Audio

KBS & agzsa

DASE Specification Dependencies

h 4

Procedural Apps |

Declarative Ap’ps

KBS C 1aaqa




'DASE Application Reference Model

Application Delivery Modei

— T3/S13 Data Broadcast Bindings
Application Instantiation Model
Application State Model

Display Model
Interaction Model

KBS & lgazra

Referencing Resources

Local Identifier “lid:” Scheme

— Unique identifier associated with resource, assigned by local
naming authority (i.e., content author or emissions station)

Television “tv:” Scheme

— Refers to “this” video program

Examples

— <a href="lid://xyz.com/myshow/episode 100/george.html">
George!
<fa>

— body { background: url{*tv:") }
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- Application Resources

* Event : a collection of elementary streams with a
* Data Service : a collection of applications

* Application : a collection of information

common time base

f Data Service [

l Application

» RES1 app.xml

> RES2 pic.png

APP3

KBS & asipa

» RES3 xlet.class

' DASE Display Model

Background
TV

Pointer (Cursor)}

(9 scaling)

(Option)

B

SRIELE

Alpha Channel

(640x480, 8bpp or more)

1920x1080, 1280x720,
960x540, 640x480

8-bits pseudo-color
16-bits direct color
24-bits direct color

32-bits direct color

User
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" DASE-1 Architecture

DASE Content
(XHTML, CSS, ECMASCcript, JavaTV Xiet, ..)

DASE System

T )
D \pp ; oy E

XHTML Cascading ECMASCript Java Byte Code |nlerpre)ler

Interpreter ?r:‘ye're::;f:: Interpreter (Java Virtuai Machine;

Document and Environment Object Model pJava, JMF, JavaTV, HAVi, DAVIC, ATSC
API Implementation API implementation

Common Content Decoders
{PNG, JPEG, TrueDoc Fout, ...}

Security Framework

KBS & nagsa

DASE Declarative Applications

Declarative Content Type

— XDML (XHTML Subset)
Supporting Content Types

— CSS, ECMAScript, Graphics, etc.
Document Object Model (DOM)
Declarative Application Environment
— System Behavior

KBSES

7]
rg

A

375




- DASE Procedural Applications

» Procedural Content Type
— Java™ Class File Format
« Supporting Content Types
— Graphics, Audio, Video, etc.
* Procedural Application Environment
— Java™ Virtual Machine
— APIs (PJAE, JMF, JavaTV™ HAVi Ul, ATSC)
— System Behavior

KBS & laaqn

- Common Content Types

» Graphics Content
- image/jpeg
— image/png
* Non-Streaming Video Content
— video/mng
+ Non-Streaming Audio Content
— audio/basic
» Streaming Video Content
- video/mpeg
- video/mpv
» Streaming Audio Content
— audio/ac3
» Font Content
- application/font-tdpfr
« Archive Content
— applicationfjar
+ Trigger Content
— application/dase-trigger




" DASE Future Work (DASE-2)

« Closed Captioning Services
— CC Parsing and Presentation Services
* Return Channel
— Modem Control Services
— Application Layer Protocols
« http
+ https
» Concurrent Applications
—~ Partial Concurrence
— Full Concurrence
» Device Services
- PVR Services
— Home Networking Services

+ efc

KBS & lsaza

' Data Broadcasting System

event & data information

- _selection of stream ] Video
daily & weekly schedule info : control signal Server
f start, stop
trigger
KBS DB | .| PSIP Generator | ,oya
{schedule info) || | | DataController

} backup ' schedule
1 signal ! information PSt
i h J psip | AV

Contents [l o v

OB B Data Injactor
» Encoder
4 Y
Enhanced Data Contents 4
Virtual Data Conterlts Data Carousel
Virtual Channel Addressable Section elementary
DST Table stream
Sever | ---e-eee-
T T updating signal \ 4 y
Muitiptexor
Data Agent Data Agent
) R

| Data Flow

1
| Controt Signal |

External Data Transport Stream

KBS (5 I8a7a
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Data Server

(=]
=, .,

Real Time
KBS DB Contents DB Application
(Schedule Info) (Application Into) Agent
Data/PSIP Data Y
Controller g tnjector AR:.:I'::';:.
e
Interface
A _| ,j
Data PSIP/
Event Info. [T Injector Data T
Interface Controller 1 4
Interface Addres'sable .
User Contents Section
fnterface Fitle - Generator:
o
Channe L RT A"'l System
| Info. Analyzer
— ¢
C ot
Data
Service
. Table
A/V Device PSR .
Interface Generator G::r;:;::or

Browser

H
H
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Authoring Tool (S/W Engine)

Transparence/ ) Widgst Library Property )
Translucence Manager Manager Editor

Processor

Master Page 4 A Master Page !
l Processor ' Processor
Authoring Tool Engine
Onion Skin Onion Skin
l Processor \_ 1 Processor
Template / I |

(Style Sheet) [ Optimize [ Code Page Explorer

{Link Editor)

Explorer Table Generator Generator
~
Simutator
[ Mpeg-2 TS Player ] [ VCR q [ On-Air J
/
Fite /O Interface DB 1/O Interface VCR Controller

KBS & aara

- Authoring Tool

Fle Edit  Jasart  Moddy Shoe  view  Window  Welp
< v e N 5

New Opon Save impart Find

wge

&)

TV Omonskin  Shas  Translucent Fuk scree

. TR T

Replace

0e1 , PageZ Paged

A AR e T TR
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* Virtual Channel System

e o
HWEE cre

Traffic Info. Agent

s

g‘——[_\/i:uul Channel Server Data Injector
l T /41 Carouscl

Sccurities Info, Agent

News Info. Agent Contents DB Registration Clicnt of Application

KBS & naavsa

Virtual Channel Server

P

AT
Monitoring GUI
4

ConfigParser EventManager

. event report
configuration

data request

< data request
Iyl DataAgent Y A Datalnjector
—lp M
Manager data ainController data Manager
Data Agent application scheduled Data injector

definition le update

Schedule
module Manager
update

ContentDb

e —-

Content DB

KBS & iagqaa
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Data Agent

Weather Data Agent
Binary File » Byte Array » Socket
Interface Buffer interface
[ St TN
Satellite Picture 3 DExteSrnal
(PNG Format) ata Server
UTF-16
. Converter
Text File Module
Interface Data
Generator

Weather I
Raw Data
General Info! pecial Mesage Local Weathery " Week Weather
odule datg Module data Module data Module data
Menu Design
a% g #1103
L= JL D il - AY Globat atmn
L y Main manu s
Sk ranu

. \  Additonal b meny
Addtional & tormetson arsa

+ . aub many sras 2

KBS 40

Sub meny

Kas 4g
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T - Commerce

* Allows consumer to purchase on impulse
v One click to buy or get added information
v NO unstructured browsing

* Uses power of broadcast to deliver information or purchase opportunity
¥ Internet protocols to purchase from any commerce server

4 Hncswant ¥ oread

KBS & llagsa

Program related Service

Sports
Music
Drama
News

W 2% oI 28 e
20678 Rz BAE | RB9 ATE Ffol
BDEOT Folo] LRI BATKQ TATIGAGPEL 1
an 5D BNRe 43

ikt i

2001 QEIIES
» YA 2001 1101 Y -~ (OW
» 8 TS HUME » @0pH2Y: 02) 600C-1073
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" 'Non-Program related Service

%

200 VLS R (R Y A0 Unetatert & BITHAIZE nn 207 #

Lo pEce | DaER ”

Weather
Stock
News
Traffic

Weather
News
Program guide
Stock




BS Service

Game
Weather
Hone shopping
Sports

DirecTV Service

& R T
oulg yau ke to ressive
aur kntest Lands’ End

{Plase vt me infarmatine abest
{ e Qewaba Katle triat affer
Sy R L

Weather
Sports
Ad(Land’s End)
Ad(Gevalia )
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Program guide (OpenTV)

OpenTV & Mediahighway

Entertainment (OpenTV)

Sports (Cannal+)
Ad (Cannal)

KBS & ngaras




