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A synchronized processing algorithm of asynchronous data
with trigger
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ABSTRACT

In terrestrial data broadcasting, we are just on the beginning stage in all aspects including implementation and
design techniques and only asynchronous data processing has been receiving a little study. In this paper, we
therefore propose an efficient processing algorithm for synchronization of asynchronous data by using trigger
information to make more diverse service possible with a variety of contents.

In the proposed algorithm, trigger data is encapsulated in DSM-CC section and transmitted in a form of
MPEG-2 TS. The data is then separated in PC type set-top box and detached asynchronous data and trigger data
are stored by the proposed algorithm. Pre-loaded asynchronous data is displayed when STC(system time clock)
has the same value as PTS(presentation time stamp). Proper operation of the proposed algorithm was verified by
using a content of asynchronous data with extensible markup language(XML) and a declarative application(DA)

browser.
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Fig 1. An overview of DSM-CC

DSM-CC TtZelA:= UU QlE#He] 29t UN IE
ol Alolelliz wAIA 7} A==, o]eld wAl
AL AYsle vAA Fe} HA dEEE A
|2 o]FoiA Qlth UU wAAo = €4 Ay &
Z wAlA], Al Ale] JIAIA] Fo] EFHE, UN v
AZ| Foll tE2E HAA]E dlofE] g ALS-E
+= 571 diolgE dEetr] H8iA AR 5 ok

UN t}e2E HAAE deshs Wioll= A 7}
A EFF7E JdEd, 3F Ao WA gRe=E:=
(Flow-controlled download), && H| #|o] Hh4 t}&
ZZ=(Non-flow-controlled download), t©lo|E] 7)jz41
(Data carousel)*§2]0] 9k EF Alo] W2 UERE
£ el AuellA] she] SejeldER dlolE #H

1003

N

Copyright (C) 2003 NuriMedia Co., Ltd.
www.dbpia.co.kr



2841838 =4 ‘03-12 Vol28 No.12A

g 55 IOi s JQE 7.‘1 3 Aol 55 H]
B s

JRlE® qon del AR AEIE Aol
stz dole Az WAL Aol 7714
o HoleE Adsw Heoldlenitt Ayl @
2% Ayl dolewe Aehiol Agshe W
olck

22 Eg|H AR

ATSC u|o]g] uM: EFo A H|2-Egd, £7)
3} DAU(data access units):= 5 7|3} th&-2= i?._i
2L A&sl dvka FAska ek o] AEd= 7}
z}e] DAUmRE PTSE 76317 L, o= DAUS]
st AHe 9u|gick

sle) wolA Aelg §715 mae Sel7t 05
£ 5713kE A Rt dF £, oW H=
9 Agel Waw wad  dolHe A%
PCR(program clock reference)e] H¢A40] A7]a1 o]
d Aol PTStel elul: mss) Ak §718 =
A= olelg el disl d=stn ok F 2
gag AzHS Zag gk dHlolEe F73) da
& A9 %A Axd Fe WA oA

Hed olgl’ EAES Fol 7o) ATSC EdA
A glelA F8 71eF<l zg o] i itk
oo WFoA A7lg thkst A7 mdS e}

Wz Sick gllelgtn Y= olzioﬂ 7% dlolE
7} T-STDE o] A%g wWHoA ngx Fof Ex]
A7} AgEA L, B8 ETAY el PISH
o] dA|== Aol At o|A 5, 5 7IkF ¢
o ghdslA tzy o] of gk

Start Trigger End Trigger

Transmission _Transmisson
Start Target  End Target Target Leaves :
Transmission  Transmission _T-STD Trigger Leaves 17 Time

\

Smoothing buffer STC = iy
\ T STy T
\

it
MR " s
Time i 1
| Target ~ Triager Activation
| Acqulsition Reception Time
Time Time |
SPASS IR — -

Acquisition Period

a9 2. e Az 74
Fig 2. Time Line of trigger

Wu]i=  stream_type  Oxl4(synchronized ~download
protocol)$l 7-9-¢] T-STD ©]¥] RdS upey, &7
3} dojg] teRs InEFe WasiEW PISE

1004

Copyright (C) 2003 NuriMedia Co., Ltd.

¥¢3 DDB9] payloadef] #4-¥lt} Z12]il DST(data
service table)o] oj&FE|Alol FZol & 7| o]e
9 7HA Ha, ARz Bl g2ayEd o)
EZAE o] 83t ofEE o) g)S e

m. ¢aels AA 2 44

1
Pl [ [ ]
ey e ,\Jl___,ﬂ R4

= s
3 =py
HEICDES el ::)
I ZHACDETRS I

g 3. ERZ] AEE o]&F u|E7] dojy HE f%
OIS
Fig 3. Structure of asynchronous data processing system by
using trigger information

|

2 Qo)A ALSE PCY AEMAL AVE AA
oz Aol AL, Holk An @ wd A
Szt PCL WA §4) PO viRelz 494 5
PCe| CPUSIM AEl3hs Wle Askn Aok Mg
ubrof| A 4|35 PSIP & Data Broadcasting Parser
LibraryE E-&f PSL, SDF, Zl&l= do]e|& F-ix|of
DSM-CC Section %HA|oll4] STC(system time clock)2}
PTS(presentation time stamp)?} Y&|%F uf, o]n] =41
o] Ayl H]E7] dle]E]E DAU(data access unit)
g9z g eHalo] dto] AYAste] Tk RES]
A5 EA2 oI 2k

—

3.1 SDF 4%

SDF #24%= DISE #435lo] dlo|Ho HRE
78z o]tk WA Z} DST <telli= o &7
oldEd] did Hurl EAEh=H], Z}zte] of&EeA
o] deolli= tap structure50] ATk £ AolA] AL
MPEG-2 TSelli= &jtte] of&EE Ao e 719 tap
structure”} =] 3=1), protocol_encapsulation 2]
ERlo 7 Helee] FH7E wd & & ok

www.dbpia.co.kr



=i/Ee 7] & o] &% HlF7] HolH F7

5t A gaEF AT

Z, 3| protocol_encapsulation W=+= H]E7| o]
Blg Uehils 0xdgke] EAlsk=t, of 7he Selst
™ descriptor loopel] downloadDescriptors  #¢15}]
DownloadIDel] 3]938l= B]E7] dHlo]EHE 2% 4241
& 4 QS "HojE] RE FARE FFELE + W
# protocol_encapulation HEi= ¥]~EE]Y dlo|El&
Lhehul= Ox02gte] EAlH=t, o] Fhe Selabd ]
iEFJ”' HolH& Eg7 PRz 53 }01 EgA
TSS Fulsle] BHsE sd=e} BaE dolrs
olg3to] me] A HlE7] dHolHe FE %
of AAstAFE AT 2H =S FEAITE

32 EfA Y 4%

EA AE £AF= HE7] diolgY F718kE 9
3 Ef)7] ARE BMEhs RERA EgA AHd §)
Gal= TSE 441817] $lsle] PMTI(program map table)
ol /] E2]7] TSel| thgl PID(packet Identifier) S 1+ &
ARE AARE 3HA ok

3)=4) PIDE o] 83)0] StartDownloadRawSectionWithPILX,..)
gz EdA A& URHeR S8 Hi,
CDataBroadeast::GetDownloadRawSection(,,,) 2 ©]-4-5}]
DSM-CC Sections: 1] Q.7 ¥t} Trigger_Parser(,,,)2h=
FHroll A vj2EeR dHole A7 F5l3 Fd% i
o2 DSMCC Sectiong #2]8l1, W57 HloJge] &
713l o E7 HRE APt

[ protocol_encapsulation |

PMTOfLA
— %
PIDEt HE

l hr1 = StartDownloadRawSectionWthPIDY..) I

if(SUOCEEDED(hr 1)

E7E ol&d F718e] F5+ uolHg F7)
slof] o PTSgke] A= ThE 4_i F2I3HA
s, doles 24 Ao vlE7] toEz
As]o] A=, EA ARE H2ELY dHolE
o} FU% WA o7 4415w, DI, DDBE 4% 1L,
DDB2] Event information structureo] #X 7} ZA|3k
c}.

Eg|7] AXE X33 DSM-CC SectionS H|AE
g delelel e Wer EMsie F7|8
H]E7] dlojele] A2et PISE A3l STC7 &
7kstel Aelg PTSe} UdAsh= &3t A% dlo]
HE AAgch EA 94 e oo Ak

BOOL Trigger_Parser(unsigned char *Trigger_Buffer,
UINT32 Triggersize, unsigned short *trigger_count,
unsigned short *downloadld, unsigned short *groupld,
unsigned short *moduleld, UINT64 *trigger_pts)

CDataBroadcast::GetDownloadRawSection(,,,) ol 4]~ &1
o] ~%q W A%¥ DSM-CC Section & }&
—E-—érliﬂ-c\:] Az do|Eute Ko 348 =33
t}. EAM5 DI vAA] ARE o]8sle] BE HR

2 BEAS o= 02 ulglela, 18X kS uf=
o wgsle] Hojg 24 zdse] F8 4572
s

unsigned char *Trigger_Buffer : DSM-CC Section©|
A5 25 o] ELIE.

UINT32 Triggersize : #]%4%¥ DSM-CC Section®] =L
7].

unsigned short *trigger_count : DITe] Aol Eg]
A9 .

unsigned short *downloadld : 573} & d|o]E]9)
2 E ofot,

usigned short *groupld : §713} % elolele] 1
# ololtl.

unsigned short *moduleld : &7]3} & dlo]EH o] &
E oleld].

UINT&4 *trigger_pis : H|o]E] 4 F AZ+]= PTS

&k

while(data_done) 3.3 Eg|A ARE o]&3 H|E7] dHojEe A

3 4. Ed]A ARE 0|83 HE7|dolEe £7]3 EFA dolgde] Fele] =W STCaS 2o
BgE £o] PISS} Hlmstel glo] U4 ¥ A% Auzs

e i ot AUt B B A% SICRE 9 W A9
Copyright (C) 2003 NuriMedia Co., Ltd. e

www.dbpia.co.kr



Co

a2 21813 =24 ‘03-12 Vol.28 No.12A

L A7k AFEE £ oy BEo 7Y Al
go] 544 STCt PTSe| Rol7h oF 5625
clocks(0.0625 sec)o|3}7} 2 79 dle]E]7} ALk
1% 59141 E2)7] dlojE}7} 4-41=e] STCS} PTS7}
UAF ¢ Tue2 =[] Bep9A] -5 F FalseZ
ol Y=yt FEHI A2E EEA HolHE &
A & AS oA Tue ghg 2 frk DSTERE
A 2g Ad= dHolg7} APHrks ARG WA o
A o] A BEL oA FAEaAL 919 22 Ao

HlEso] Helx dlolHE AYsHA ok

«
-

a |

While(active_data)

STC @ WOSEME (e

YES

¥
s A8

Thread &8

a9 5. HE7) dolg A4 EEE
Fig 5. Block diagram of a system for displaying
asynchronous data

V. A3 83 % A3}

N

fetet da|Eel HAEE 95ty
A3 MPEG-2 TS} 35S Sl AMSE vz
gt Azl BA ATl AlFste] AlEsi e,
TSE Hygslo] Algh vhol ME387] 918 2=
el g] o] A Az3s  TSP1I01  MPEG  Stream
Play/Capture PCI half-card¢} TVB350 8VSB modulator
PCI half-cardE Pentiumd 2GHz CPU2| 7FFEle] %
Zsle] ALSstITE Hgh, Ago] AREE Alg ukx
o] o4 windows 2000 Professional-3- A}-8-8}51
3, 2 Eg|o]i= Microsoft Visual C++ 6.02 AR&3}
o] F-dsTk

42 A5& dd= A%

TSe] AHslE vl Z2a3L. g A 34 4

pyfight (C) 2003 NuriMedia Co., Ltd.

Tl A ATE H= HEFAE AL AT
& ¥z do|E+ XML
ol2] 7he ojnAl(pnER TAH AT

a9 69 @@, M= WY Z2aos AMGE W
F o 2719 B1E7] dHelezt F713 d sHe

H
e
it
|2
A=)
B
2
m‘,
=1
g
ox
ol
FlF

(b) A= dlolEf7t 5713} = 3 2
a9 6.9 T2y 3
Fig. 6 Main program screen

A58 Ud== XML S T4 oulA]
(preE= TAEAeH, vg] A= Ud BE7]
He|e7} & AR 23 F7|57} o|Fe] &
A5 s AAEFIL. 11 79 ()b HH=
E AHSE dx dojE e AT Aot

LS =

1 272 1 2 7 I 3 42

(b) A= dloly 3hd 2

Iy 7. = doly spH
Fig 7. Contents data screen

www.dbpia.co.kr



=x/EZAE o8& vlF7] HOlH9 §735 He dudd: 47

=

43 Ez7 BEE °]8% HolE UF Azl

WA TV 3pde] diQl Z2afo] Aol Hi,
F718 =ojof & dHe|H7F AT AFEt 3Hd
Aol Yebsttizt AlREA Al gk gl s Al
A Aol =i, F715 Hojok & dlojE Rt A4
slojopd ARkl gHAl velsttiz} Alerith

2EI= CIOIE 3t 2EI= OI0IE] 32t

oiel =208 s1

a9 8 H¥lF7] dlelHE F73% = 3 74
Fig 8. Screen construction for asynchronous data
synchronization

44 ¢a8F TN TAAG 72 B

EZA ARE EA3l 578 i 3= b
o]E{2] groupld, moduleld, PTSF-S &<ls}aL, STC}
Ax|sl= Al oln] FAlE HE7] HiolHE &
713 A1 4= Ao

7)o EfA AR FAHE A|FL HF]
blolEl7} &5 A7Fo] =] 9lojx] PTSe} STC7F ¢
A 4 g UEE okl F, ulE7] delHy &
A AFE EA dlojgHe] 4l AlHEG welof
gich. Ela, Hel= dolg] A4 A] PTSS} STCe
AEF A= Al2Ele] B4 780 E7Fsdty
PTS¢} STCe] po]7} ok 5625 clocks(0.0625 sec) ©]
37t € 7A$ dolEr) A Hies stk

45 A% A

B ERolA Aok duelEe W) sl
XMLZ A% Hole)& DARSAE olg8ie] 7]
AT Sug ARG Aolth oleel IPEL ol el
AR W57 delEE B2 AnE olgdd 3
718l @ seowA, uE7] HelHi WA these
wol AL, EalA AuE A sl T2
APA7L BAE AgsiA HW uEs] dlejee

5718 %o ZAE AL Ak

=

Copyright (C) 2003 NuriMedia Co., Ltd.

a4 9.E8|A AHE o &% ulF7] tloE A4 33 1
Fig 9. Asynchronous data screen of uses trigger information

a9 10.E8]A ARE o] &3 H57] o A4 s 2
Fig 10. Asynchronous data screen of uses trigger information
22 ]

V.4 &
B =RolMi A93e] Aol E8A JuE o

A, olE AFe7] fste] XMLE A=
H1E7] FlelHE §713 A2 & 5 e FeolY
S Ed7 BEs BA W 5 S0 BME TS
o. 3 HolHE A A Al="e] |
oF & H& AANSIUL, olol tigt sjAute A
ik

2 EReA AN gaeEe 5
718 dlel8 A AMH|2E F&S] 9M EA
BRE ol 8% H[T7] HeolHE F718 Ao
A BlE7] dHolEet HEe] & o g F7HAH

27} Agd Zle= ¥,

1007

www.dbpia.co.kr



FarE A8} 3] =] ‘03-12 Vol.28 No.12A

o

o

M

al

[1] ETSI TS 101 812 V1.1.2(2001-10), Digital Video
Broadcasting(DVB); Multimedia Home
Platform(MHP) Specification 1.0.1.

[2] Draft ATSC Standard (2001-10), DTV
Application Software Environment Level
1(DASE-1).

[3] ATSC Standard A/93,
Synchronized/Asynchronous Trigger Standard,
2002,

[4] ISO/IEC 138186, Information Technology
Generic coding of moving picture and associated
audio information Part 6 : Extension for Digital
Storage Media Command and Control,
International Standard, 1998.

[5] Richard S. Chemnock, Regis J. Crinon, Michael
A. Dolan, John R-Mick Jr, editors,"Data
Broadcasting : Understanding the ATSC Data
Broadcast Standard”.New York : McGraw -
Hill;2001.

[6] ATSC Standard A/90, Data Broadcast Standard,
2000.

[7] ISO/EC 13818-1, Information Technology
Generic coding of moving picture and
associated audio information Part 1 @ System,
International Standard, 1996.

[8] ¥4, 44, 3%, 711718, “ATSC-DASE
7]¥ 51 AFuAe) A 2 FE
Sk ets] 7153 2 skt s], pp 35-38,
2001.11.

[9] o] &=, wily HXE HF, “UAE
Wl A 5718} dlojE] Au|AE 9§ vofE
ST L R = ) el ) o e e L e
=223, Vol 25, pp 42,2002.7.11.

vt A 2(Sung-Jin Park) Z3)9]
2002 29 Feuist Az
e &4

20024 39~ : G thta

Ax goka) AR

F A “HJi-Sang Yoo) #1359
1985'd 29 : Agodtw 2}
ot E4(FsHAD

19873 24 : AZidtal s}
A AAFEI FA(FTAAD
199311 59 : Purdue Ujj&}al
H7188+ Z9(Ph.D.)

19931 99 ~ 1994y 8¢
FUAAIAE) AT 4 AdErd

199413 99~1997'3 89 : FPdstw Hz-Fs}a}

ZFalE
1997 9912001 8¢ : Feusta WAFs}}
514

20019 9U~AA) : Feuheta Ar-Feh} s

<FBARol ¢ Aol S PAT, P,
3314, WY AEA

N

4

o} j :
Cobo}(/)nght (C) 2003 NuriMedia Co., Ltd.
www.dbpia.co.kr



	트리거를 이용한 비동기 데이터의 동기화 처리 알고리즘 연구
	요약
	ABSTRACT
	1. 서론
	2. 트리거 데이터 관련 규격
	3. 알고리즘 설계 및 구현
	4. 실험 환경 및 결과
	5. 결론
	참고문헌


