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RIA 7|42 AR A¥S 7IRel= 2T BT 3¢ As increasing emphasis is being placed on user
o] PCE Yo, AEZE TV 5 goket AA9 8 AEA experience design, the RIA technology is widely
g Ho]A W AZEY o 28 EHEOFE g Fopiu deployed for user interface and software operation on
%ith. E3], RIA 7|4k IPTVE 31, oFHUHE 59 A embedded devices including cell phones and TVs, In
H[Ao)A Shegt ool d E thakel g AAof 7|wkgt particular, RIA—based IPTV enables creation of various
Aok A4 2dl=9] /S 7H538HA sttt 2 =RoA= interactive contents via sophisticated animation and
WA S8 74 2el=9 28 U AH|AE 93 =9 various input devices, This paper proposes a service
olaE Aokstth IPTVE Z#jA] Zell= /e ¢t 3+ framework for emotional contents on broadcast and
Z2 7 QlEHo|AE AI¢ksla o]E A Ysl= IPTV T communication—converged IPTV systems, We design a
S0l 9 ZA HERIS ARt} E3), At EHA programming interface extension for IPTV-based flash
e sl=go] Ty 7S Hoish 2Esto 2N A4 contents and develop a prototype of flash runtime with
59 vigo] ZEANGME T ofuHoldE A Hste the extended programming support, Since the proposed
£ AA=r} runtime was carefully designed to fully utilize the

built—in graphic acceleration hardware in media
processor, it supports high resolution graphic animation
in resource—constrained IPTV environments,
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Flash Runtime Engine

JPEG Vector Font SWF Audio

Core Rendering Engine

(Gradients, Vectors, Bitmaps) ActionScript Engine

Device Video Device Audio

(GFX)
STB Middleware

Media Server Service Core

Download & Play Trick Play RTSP /RTP EMS Agent Broad& Service EPG Manager
Multicast Play ATSC/ NTSC PVR / Timeshift Download Engine QMS Manager AD Manager

q Connection
Streaming Play PIP CAS /DRM Manager Config Manager Update Agnet
Linux
(kernel v2.6.x)

Media Processor HDD ATSC Tuner Flash Memory S/PDIF AudioMideo out
SMP8634 HDMI, component,
SMP8654" B CM7 405" Ethernet I'F IR Receiver DRAM UsB composite, s-video
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Method Parameters / Description

name
Start video/audio/image playback. Content is
specified by sContentURL. Supported container
formats include
MPEGTS(.ts),AVI(.avi), MPEG1(.mpg),
MPEG4(.mp4), WMV(.wmv), WMA(.wma),DVD(.vob),M
PEGaudio(.mp3),JPEG(.jpg),andBMP(.bmp).
sContentURL: TheURL for main media content.
dContentSize: The size of content in byte. This
is needed for the player to determine EOF when
reading a file under download.

OpenPlay QResumePos: The playback resume position in
file offset
dZoomX: The x coordinate of upper left of
zoom window.
dZoomY: The y coordinate of upper left of
zoom window.
dZoomHeight: Height of zoom window
dZoomWidth: Width of zoom window
dVolume: Volume level. Value of -1 means
keeping current volume level.
dDuration: Playback duration in second. If
dDuration is not given, duration is estimated by
player internally.
Send playback command. If the playback status
changes as the result, a StatusChanged signal
will be generated.

ggg@f”dp sPlaybackCmd: PLAY, PAUSE, FF_X2, FF_X4,
FF_X8, REW_X2, REW_X4, REW_X8, SKIP_F,
SKIP_B, SEEK, and STOP.
The PLAY command can be used for resuming
of playback when player is paused.
Change volume level.

SetVolume
dVolume: Volume value in range of [0, 32]
Tune to a channel specified by dChannel.
The channel can be analogTV, digitalTV or
IPTV(multicast).

TuneTv dChannel: Channel number. Channel number of
zero means last channel.
sTVMode: TV mode: ANALOG, DIGITAL, or
MCAST.
Get total duration and current position in
second.

GetCurrent

Position dDurationSec: Total playback duration in  second
dCurrentPositionSec: Current playback position in
second
Set IPv4 network information.
SMAC: MAC address in hex format string. Ex)
0017860D013B

SetvaNetw dDHCP: True if using DHCP.

orkinfo

sIPAddress: IP address. Ex) 172.16.200.139
sSubnetMask: Subnetmask. Ex) 255.255.0.0
sGateway: Gateway address.

sDNS1: Primary DNS server address.




SetDisplay!
nfo

Set display configuration.

dWideScreen: Value of one for 16:9 wide screen.
sRatio: Ratio: 43LB, 43PS, Auto, and Basic
sResolution: Outport resolution: 480i, 480p, 720p, 1080i

StartDownl
oad

Start file download.

sURL: File URL

sDownloadPath: Path for storing downloaded file.
dContinueDownload: Set to one for continue
previously downloaded file.

dID: Identifier for download process.

GetDownlo
adStatus

Get status of a download session.

sDownloadPath: Identifier for download session
sStatus: Status: DOWNLOADING or FINISHED.
dDownloadedSize: Download file size in kilo
byte

dTotalSize: Total file size in kilo bytes

Signal
name

Parameters / Description

StatusChan
ged

Player mode or status has been changed.
Current player mode and status are delivered in
paramters.

sPlayerMode: Current mode of media player:
VOD, DTV, ATV, and PIC, respectively for stored
media playback, digital TV, analog TV, and
picture display.

sPlaybackStatus: Current playback status: PLAY,
PAUSE, BUFFER_PAUSE, FF_X2, FF_X4, FF_X8,
REW_X2, REW_X4, REW_X8, SKIP_F, SKIP_B,
and STOP.

The BUFFER_PAUSE status refers to
temporarily paused state due to buffer shortage.
Player goes into this state when it fails to play
data because it is still being downloaded and
thus not available. Player users e.g., flashplayer
is responsible for calling CommandPlayback
method with sPlaybackCmd parameter of PLAY
when there is enough data available for resuming
playback. The BUFFER_PAUSE status is
essentially equivalent to PAUSE.

STOP means that player finished playing.

When player is in normal play state, the PLAY
status signal is generated every 10 second.
Whereas, signals are generated every second
during in paused or trickplay state.
dCurrentPositionIinSec: Current playback
position in second.

dDurationInSec: Recorded time in second.

EnteringSta
ndby

System is entering stand-by mode.

Wakingup

System is waking up from stand-by mode.
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MPEG-1, MPEG-2 MP@HL, MPEG-4.2
ASP@L5 MPEG-4.10(H.264) BP@L3,
MP@L4.1,HP@L4.1 WMV9/VC-1

Video/audio codec |\ 100" yo 1 AP@L3 MP3, AAC,

& container format

ACS3, WMA
MPEG2 TS (Transport Stream), AV,
MP4, WMV

TV outports HDMI, Component, Composite

oS Linux 2.4.15

Max resolution 1920 x 1080p

NTSC & ATSC for analog and digital

RF Tuner .
terrestrial broadcast

RAM 256/512 MB

usB USB 2.0 x 2 ports

Network Ethernet 100 Mbps
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