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Abstract The input of digital TV software is the Transport Stream, which utilizes the moving
picture compression technique, MPEG-2 (Moving Picture Experts Groups-2). MPEG-2 TS consists
of the complicated table hierarchy and internal relationships, as well as the various restrictions with
regards to system standard of digital TV software in determining the field values of transport stream.
However, the general MPEG-2 TS generation tool produces transport streams solely based on the
MPEG-2 TS specification itself, and does not consider the interaction between module features or
modules themselves, which construct digital TV software.

In this paper, we propose a method to systematically generate MPEG-2 TS test data, namely “Test
Stream’, for digital TV software. We present the experiment result where the test stream derived
from our developed tool according to the proposed method was applied to the actual digital TV
software settop-box, and then analyze the result. Apart from other existing MPEG-2 TS generation
tools, the advantage of our method is that not only is it capable of generating various levels of test
streams including digital TV software module, integration, and system testing, but also detecting
errors and analyzing their causes.
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AdEle Hg on
a B4 8y IZS A% oM E
AE)e AU Aldg) e
syn 1 (0]
syn 2 (0] (¢}
syn 3 (6]
sem 1 0O 0O
sem 2 [0} O (e}
sem 3 (0] (6} o}
sem 4 e} O
sem 5 o O
B oERdA ERF A N HZE Aueles
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= AL olyr 4 Aele ¥ AHE by AT @A
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HAE AlU2E A7 @74 Bd Hadtls R
& dF 50, Ad Frs} FHAAH 9 wolA A
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Hol A& o, W AULE F2HQ AF B4 g
A syn 29 AL VCT #olE9 num_channel
in_section WE=9 & 22 1 B HolEY
channel Hlo]&-& 27) HAFITH= ootk o] S
il A% FA ElY sem 3 FH{3MH channel
H°]2-2] minor_channel_number®] YEZ 3ko] o] 5
22 channel_TSID$} program_number 2T o] ke
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SI ZE& 42 59 A% HAE 22Uy A4 ©
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HA Wizt gH2E g2 oflE Ao gA EIT
2EY Y H4E 353 EITY A% 7% 2 ¥
Atele]l Af BAE W AUFLEA FEHJLL
¢ £ Utk 29 11 HAE AEFS WA o
oltk. A MAR 58 oriA] Al 24 FolA
EIT9] Ao walste] g Mulx Wgo] ‘worldCup_
special’'e] Sl= H2E AlUie s ARt T WAz
MPEG-2 TSS9 4] 230 XML 3 49 g
E tolglg A4t A MAZ I AR ~E
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Test data ID : 1
Date : 4:28 1171372002
Test Level

Module Test

st

<?xml version="1.0" encoding="guc-kr" 7>

= Protocol
Protecol was decided by user.
= Data Syntax :
optional
* Data Type
Your test data is XML file format.
# Dase Test

[Event Scenario]
Uersion Change Event

8 HEl service
1 YA service

[Broadcast Scenario]
= Service Type
0x62

[Transmission Scenario]
= Section
PAT - 1 , vcT -1, EIT -1, DET - 1, DST - 1
* Block Size:
Block size is 4,000 Bytes.
w» Buffering for Data Seruvice :
Profile - 61
Level -~ 1

[Channel & Seruice Decision]
Major Channel: channel 9 - KBS$
Winor channel®| 2=
Minor channel®| service_typen} %
service_type:2

124

ninor_channel & : 1

Channel®| Fi|| #& Al2+
AN && Al2b: 1Shours
« 3% A0 Ue
-- 1 Y minor channel —-
service number

service time
2

1

service content

7-5
-5:7-4

a9 12 H2E dojel A4 Ay

<IDOCTYPE PSIP (View Source for full doctype...)>

- <PSIP>
+<STT>
+ <RRT>
HeveT>
- <EIT>

<pid>8144</pid>
<table_id>203</table_id>
<section_syntax_indicator> 1 ¢/sedion_syntax_indicator>
<private_indicator>1</private_indicator>

<reserved>3</reserved>

«<source_id>10</source_id>
<zero>0</zero>
<vyersion_number> 1</version_number>
<ourrent_next_indicator> 1</current_next_indicator>
<section_number>0</section_number>
«<last_section_number>0<last_section_number>
<protocol_version>0</protocol _version>

<num_gvents_in_section>2</num_events_in_saction>

- <gvent>
<reservad»3<freserved>
<event_id>2</event_id>
<start_time>599320800</start_time>
<reserved>3<freserved>

<ETM_location>1</ETM_location>

<length_jn_seconds>7200</length_in_saconds>
- <title_text>
<number_strings> 1</number_strings>

- <string>

00000000k
00000010
06000020h:
00000030h:
00000040n:
00000050
0000006Ch:
00000070h:
00000080n:
00000090h:

000000a0h:
000000RON:

<ISO_639_language_code>ENG<fISO_639_janguage_code>
<number_segments>1</number_segments>

- <segment>
<compression_type>0</compression_type>
<mode>0</mode>
<compressed_string_byte>worldCup_speclal</compressed_string_byte>
</segment>

a9 13 XML 3 48] HEE Hofy

[ |4
02
10
6C
sC
48
23
3
11
sF
P
”

5F
23
ki
FO
6F
4F
B9
61
oo
sE
87
24

o0
B8
8r
2p
67
52
o5
67
ir
57
06
rF

10
£8
12
81
6r
w
00
69
iF
61
c1
Fr

Qo
0
6C
18
kel
ar
]
63
[
s
01
FF

cB
DO
64
o8
6F
23
OF
SF
6F
64
01
i

ro
1c
43
as
6%
a7
10
6C
64
69
01
FF

15
20
k2]
1B
67
o6
12
6F
61
6F
¥
TP

ao
18
70
oo
61
c1
o1
67
68
86
00
TF

[:1%
01
5F
1r
s
01
45
6F
69
07
ES
rF

01
45
73
1B
64
01
4E
ro
5F
1
8
FF

oo
4E
70
71
69
o1
47
2p
sC
4B
oD
¥

a9 14 g2E

oo
47
65
75
6F
F1
01
81
6F
4F
2h

2e9

00
01
63
69
86
oo
oo
ey
67
sz
FF

0z
oo
69
74
07
co
oo
08
6F
¥
FF

; #%EE. . ENG...
: .worldCup_specia
; 197.8....quiz_
: logosongaudio?

: xor0O 22..22

; H2.2...ENG....

: wagic_lego??.8

: ....nodaji_logos
: ongaudi02?0R00

22.. 28>
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5% H2ZE 2ERQF A28 H2E 2EY A49
A= HAE FE & RES AsiE 7|£A
H2E g A4 A 2 7L Y] LE HZE
2EQ QA9 =X govg B HoA A 7
=34 et

3.2 Al¥ Al Hut

A34% H2E dolgte] A4 A3 24& 9Me
4 259 V153 A4 ug o FHA dERe
Aol dg3ick CMoly ST ZgL Ad 9 40 A
AH oz o|FX1, AA T2y rlol= FhHe A
Bt A2 BAReRd £4& D5 AwEch 2
gyt DBY AM EE9 Afde dlojel Mula 42
o] AR o]Fejxm 1 Fao] FAAUAY =AHE
g0l E43.

AgataE 2Efo] FAHY, ALS A AHHNA
9 H=5¢ PHHY(filtering)Fch A€ Eof, CRC_32
Y= 2E0] 2R/Ql0] AdZ FAHGEA gl
71 18 2o ® deY A oA Aok &, MPEG-
2 TS 2E H=y} TV 3hdd vigdge AL opy
o el A4FL MPEG-2 TSE FASh= T S
A TV 3 7HxskE 4= Qle ARgtel] disfiAgt £4
£ AP}, A 2P slol= W] Aol de
4 (refresh 7)ol FuE 253 7 S s
Ae 71€3A geth B3 A4 AREHE H2E 2

¥ 481 BE HAE £E

EFLE A8 TS 24718 5§ 257 gleol ¥4
O A

A gt

F 49 B 55 B =844 AAF /Pez A4S
2EPS AL3le] doji AF dlojglelh SI BE
2E 2EY 3§ A9 ZAr, MPEG-2 TS % ETTol
Al 2EYS AR AR Tz slel= 3
AX BAFHoE RAXNA g 279 Ad HE A
257 S AE UstAth £ SI9 CM 28
9 5§ H2E dolg A& AP A2(Channel)o)
HlF= A9 Aj2"e Ad §(Channel Map)e] TAo]
7§ N = A (Update) ¥ LF/7F &S 2AsIAL o
A8 iy Alzde] TVelzg TV 3y Hajx
= ARE 53 2R7E A Aol

3.3 7Y 4

£ AdAe PSIP tlojets] AAolehe 22 7159
Holets A& EBE AFsHs PSIP BA71Y HAE 4
olel A Wz B =F9 7HE vadt 7iEg
PSIP A47)9lE Digital VisionAl9] BitLink PSIP
Generator[20], HarmonicAt2] TablePro T100[21], Ha-
rrisAHY] PSIPplus[22], NDSAFS] StreamServer(23],
2] 31 TriveniAte] PSIP Builder{24] $°] Ut}

2 =& Al PEE o]&5HdE dA 4AZEY)
ool AHgLo] 7}5E el HAE Hojg 2EYS A

Hg 49 A% ¥4

4% 24 A BEET L SR L | emeee 2% =
screen | Ad WE 18 20 100 | A AR P4 2/
L display | Ad ¥s 20 20 00
;g j_ Ad 9 20 20 0.0
EPG | A4 W3 20 20 0.0
A o 20 20 0.0
A7 display | @A Aj¥l& A1z 20 20 0.0
HE EPG | A1=" Ak 20 20 0.0
display | AHl2 = 15 20 250 | Ad AR AN oF
B Mul= 3 20 20 0.0
) Aju2 A7 20 20 0.0
A7 Aul2 A AR 18 20 100 | ETT A8 &%
Al old Mulx o 20 20 0.0
AR EPG | o|& Aulx Az} 20 20 0.0
old Myl M AR i8 20 100 | EIT A2 ©8
tH Aul2 9 20 20 0.0
the AH|2 A)ZE 20 20 0.0
the A A4 AR 15 20 250 | ETT Hd 2%
(% screen : gl A g, 419 AdARI) AFoz HojR)

display : display HES 38 o) 3pa, dA) Ad, Mulx o 2 Az Ju7F B
EPG : Az} T2 slol= 3, £45 BE A'da Avizdd dig JHI B
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E 5819 CM F BEE9 53 HAE 2EY F& A9 FAn 24
29 B 24 o BT LB L] eme
Major channel change |same PID 15 20 250 | Ad W 73 o7
display diff PID 2 20 900 | Aid # 748 2F
Minor channel change |diff PID 20 20 0.0
Major channel change |same PID 20 20 0.0
screen diff PID 2 20 90.0 | A9 ¥ 74 F
Minor channel change |diff PID 20 20 0.0
Major channel change |same PID 20 20 0.0
EPG diff PID 16 20 200 | Ad ¥ 74 2%
Minor channel change |diff PID 20 20 0.0
(3% same PID : o]d Adat #A Ade] AV 2EHS H7) DPID)7F 2L 3%
diff PID : o]A aAdst @4 Ade AV 2EHS 3 IDPID)7}F t& 739

A & o= HdA 7189 PSIP 4719 vk}
. 2t B e F4d g HAE HolelE v
8 A AAske Zol oix H2H 7|HE HE3y
gudn A don FHFQ HAE dHolelE A
Az =3 H2E golet A4 AV es g

I Y F Uk FelA FE5EL etk 59 AHA
ANzdg 9% A2 gl dHa= dojer 8 ohyg)
A8 TV AZEdog 4% LE 479 545
W shs ookt HAE dojels AAdE Tuhe e
2 7Y 7P & Aotk & | 2 7P E HA
E dolete] WA FEE Holel wojxstst )t
© AAUES 53l "H2E dojely 72U 73, Al
oF Alg} -o—°l BAAS W dojg wol2e g &
FozH ol 4A 8 + Atk

o]9} e B =89 7Y EAHL JEY E'“é A
718 o]&E Ao Lollr] oL 27 d
A& 7153 @ €lE Bol, HXE TV Z.:EE"M
o dE L7V} AAS S 7€ 2ERD YIS °l
g35la] AT HAE AEY0RE OFE WAAT &
QA G, A|~"le] ol RES QFRIIA F& 1 %‘ﬂﬂl
s &7l otk a8Y B =89 7YS ol &S
A%, SI 252 93 HAE 2EYT CM ZES 3%
HAE 2EY0] 5 Afd FE FE LA
Ad AR #Y 2EYY o] o]Fojxe SI BEY
Ad AR A BRI LF/} FAUNASES & F 3
o} £3 SI ZES IF HIE A2EFLE 2755 wA
8172 Eaod, CM RES A HAE 2EY0] A
%—;1 AH QRE %ﬁz‘f}ait}rﬂ CM =89 Ad 9§ 74

£ /7 AeE F Atk B =T A

’%34 4L 99 7W OE FFENA Y HLE 2
EY QAo T R ol oF A 2 1 HA B
AR 7VsEA ks P ok

r-{n‘.

3.4 HAE AEE B

SI 2gd U@ HA HAE 2EYe $E oME
QG &+ Aol BY § o+« AHA £ ox AB]A
W F() *« TEESR $(m) + H2E e g2 31
2 2A 5 =3*100*3 %1281 *m=*n-=
115,200imn7 o)t 28yt & E¥ciA A 7He
H43H 3+ 10+ 3% 18 *1* m * n = 1,620imn7Y
9] HzE 2Eq°] 448t o] AN 48L& §lst
TV Al 7HAgEE H2E ~2E9S A48, 3
A B4 2EF £ 3 9F « MUl ES] + A
& =17 * 2 * 100 = 3400702, & =& 71¥ o)
| Adle 17 * 2 * 10 = 34070]t}. ¥ 62 A& EE
H2 AA st 2EY 9 =79 VRS o8

299 2EY 48 vasu oF WA 259 59
&S B4F Aol

[e]
:ua 125 25 ¥ 71 38 2EY 59 £ =%
71YE o83t AAHHE 2EY T o=
58 v Rolnk B =79 JYE o]&sy, o
o 2EYE FHE3lax 7L F9 2FE %74

Do fo

[e]
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ERmTH AN A8 A28H &
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—~—2F WA 28
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¥ 6 HXE 2EY 5§ ¥4
HAE 2EY &4 HE 2EY F F #A R 1]
g BE - - N
A =& 7Y A =79 7Y AEY BE(%)
SI 115,200imn 1,620imn 3,400 340 20 5.88%
cM 1,024,000imn 1,440imn 10,000 100 2 2%
DB 2,304,000imn 3,240imn 10,000 100 0 0%
AM 2,304,000imn 3,240imn 4,000 40 0 0%
SI+CM 76,800imn 1,080imn 1,800 180 15 2%
SI+DB 38 400imn 540{mn 1,800 180 0 0%
SI+AM 38,400imn 540imn 1,800 180 0 0%
SI+CM+DB 345,600imn 540imn 16,200 180 0 0%
SI+CM+AM 38 400imn 540imn 1,800 180 0 0%
SI+CM+DB+AM 25,600imn 360imn 1,800 180 45 25%
g 4 JdSS e wEd B =9 rigem o % FHEo] uif Kotk AA, B =F9 JHe
A3 HAE 2Eol FEFHYS ¢ 4 Ut A&Ee 2% 7 R 53 EAHOZRE oY
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