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The Implementation of a Media Player on
Q+ Real-time Operating System
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ABSTRACT

Due to a recent advance on the internet access technologies such as ADSL and ISDN, it becomes possible to watch movies
or listen to music at home through the Internet. In this paper, we propose implementation technique and experience we learned
in the development of media players operating on Q+ real-time operating system. The media player can manipulate MP3,
MPEG-1, and MPEG—4 streams, and the decoding routine is implemented by software. The media player is operated on the
digital TV set-top-box, and is implemented by using Q+ kernel and Q+ libraries. In this paper, we focus on programming
technique on Q+ real-time operating system and performance enhancement technique.

.M B JEYe HAz g g Mu2E AFEs AR
7Y Age] 7A&gHm 9on, HEAAE 9%

ADSL, ISDN 3% & Z234& AgY B& Aujx F9AA A w=F 223 E2E/ H3 AHI). R
b ATl wE dwk AN A dE o] &5k AL 7171 daag AFEHYSE da Azd" )

st Fotg Wdae Aol sisatA Hih &9 ol ¥ 7] WE V&Y A3y FIAASL

178 6 eREAEId e AgdTe T OE aFAEE 7iAR Qo ol d #3E YT
ARG g;g;}gﬂ%?% ARH RZEdo7jEdTA E3AATE AL FGAARTOS, Real-Time Oper-
EEH% 2000d 78 112, AAREE 20004 109 239 ating System) ¥ WY &9 A(Embedded Op-



3H10 SZFEMS ISR =2 H7E H1=200011

erating System)o]tH2, 3.

7129 g3t AA7E A A= VxWorks(4],
VRTX[5], 0S-9[6], WindowsCE[7] §°] UtHS). A&
38 F9AAT LAAAE AHEs] HE 27 7}
Hol B4 w o ol2H HaA AFoZ wEI
W a7ste dEY 29H o2 Astd AxFHoR
Huoo] "ok E3 943 m=rF FAH A=A o}
7% F7F 8%lo] HANE wf GAA HEHE
rzhol AoARA =] 483 AAA Bt o]
ek o] f2 HZME Linux £FAAE Hysty 2
A7t 87| &% Embedded Linux[9, 10]9] &34
B2 A7k AR, A E #dE =FE0Y )
W B o] vlokd 4ot

2 dAFeA s Arrtag AAIE 29AAL Q+
Astn odvH23] me Add LdAAY &=
ol P E HEFE HA QoM FAFste v
to] A7), § BeEkeA, Ax9E, gAY BE Y
2ZEH 59 &4 T2 YR AEEa vk Qr
7t ERE st AEZPAE 7)7le dAd TV Agd
2ol Qr FAANA Y && Mg xYste )
WETE FA AEsn gk

gAY TV Agitas gk olgzn TVE ol g8
o g™ TV %4& #48 + gon, Al AH)
2 2 FEEYY Hul2g sbsEA g dAd
TV Algetast dvt 7hg oA AREE7] e 7]
THYU 4% FAspAY AP HHoE METHT
Aol Fosin YWtdoz U TV Agutioi
A ale® Qs A7tel CPUZL AHEH7] HE
o steglojet Az 2AdAAY] EAE nEd s
&4 7igel atdr

B =R QA Fashes o] Qe +
d 713 7AYol diste] dEdnt mve] HArie
Mol AFEE FEHY 2EYE UEH2E
Bote] HgrolA] AgutrA tizdsie BoF
utjo] A7) MP3 Layer 1,2 3[12], MPEG-1
{11-13], MPEG-4[14-201& A 93lH, tdads LZE
o2 st dEF e 4y $Y € 1859 F
T4 MEZe] B weh HA} LFAAE A
g gagAd A 2ERY Ml FAF A &
a7F H2 ok @AE DirectXE B4 # WindowsCE
[71 ¥ 0S-99 DAVID[1J7} 2E&% Mulxd] w3
APIE AF32 dvt. WindowCEE 7]&¢] Windows

=
=

=
=

A AEs+= DirectXE WindowsCENA  AL-&-317)
oA ~EITY Mu|sd Had goluyE A
H3ta YATH WindowsCE?F X459 CPUE &7
i FFAAY 277k Aagys @de] vk DAVID
E ORE TV Age=g 9% E3 AP 93
2EZY Mu|lxd #AY APIE AFeAu, dxg
TV 4353 MPEG-2 dlo|H& A= 2§ F2 3
2 SJo] MEHAE o] &3 HAY VOD ~E=T
Ao vz

280 wltje] AW TR didle M3
3, 3EAXE 2ol A x| tig QrolAig
T8 AHE sledidoh FEd #AE Q+ Ad ¥
grojd o] ALE Wy 9 AFS TGk 4doA
AT U ¥ 49 298 HeEr

2. njcjo] Y7o HEF #IY

vitjo] AAYIE FEoldE AlgurseA gl
o o} AA7IE 2EHY Au21,22)04 AsE
£ "ol do|HE tadgsie stdol} 29AZ A
A3ta, VCR it e A 435zes £39%
ot 2B Auel o] QA7 7+e] boleiel A
]9 A&+ Delivery Managerd] ¢j&} o]&o{Zit}h A
EgY MW, Delivery Manager, mltio] A9 &
5 #4e (a9 D #rh

Network

(38 1) oiciof X4 & &

21 AE2|9 My
2EZW MHE Linux $9AAE A3 PC Ay
A FEHAH2A) (1 2)& 2ERA] AW F



ZE vt 2289 Mw¥E Admission Control
Manager, Request Handler, Resource Manager, MFS
2 744

Admission Control Managers Z&}o|dE9 Q.74
e HEAE Fgsid, Ahde 4%, #elg ¥
& Aoj7t 4FHE AMol A FrtED, MH|AE
8% Bdd g3 @] 2 viEYR A4S AT o
% #¥7t 8389 Request Handleriz AMAelA &
T3t dolHE W¥H 3}l Request Handlery: ~E
Bl =Hol e HxaY HRE o] &89 MFS
A dlel" ¢71E A8, MFSelA 2& dolHg
o] w#d| 2A @t Resource Managers A4 H|
olEF FUIHLE ARl A HolES At
AR Bre e AR dxAHg BAdth MFS
£ 7} Request Handler’} &% &9 #H#HS 43
Hog st REo] "ok MFSYAE Linuxd
Ext2 A2 sHste R golFele y|Y
2 dlolE Y read unit ¥& ZA 3, FUAAH
AE SEE &o7] 98 WA AAE AXA g1 v
2 gagdM f2Idz sloleE HA48E Direct I/O
g 7dsta k.

Session | Resource
Table Table

IMOPZPE <DM<—rmoO

—+ control
data
--+ feference

(38 2) 2E2|Y Mu{e] 2=

2.2 Delivery Manager

Delivery Manager:= wt]o] A7)} 288" A
Hzte] FAlE& @93l Delivery Managere 2~E#
3 Mgt FeoldE YFd 39 AFoz EAE,

Q+ AT SEAMNM SHSk= 0ICI01 THA719) #3351

A9 Az VEYZ FH4L AT Delivery
Manager= MPEG-4¢] Y EYa EFA DMIF(17]IE
Zidtez da Utk (2@ 2)E Delivery Manager®
TZ2& Yed Aot

ol A7 ~EY MWzie Ao A4 o
olgl AF Mz f& JEYHA Adz EIso o
Fo]Zt} Delivery Manager= Pltio] A A7]¢] o)l
E #7|Z2HE #e FoE Ao HA4E UEYA
Adg ol gt 2Eax) AHe A Fol Ay
ok EF dojet A4S UEYA AYS B3 2EY
A Mgl W zRE ade] QA7 day v
dloletE AgstA "ok Ao AL NHHL 2
sjoF te2 TCPE T3 o|FoiAz, ey dEe
AL B A% Ad $x27 mE UDPE
B8 o] Folirt.

<mase data

(28 3) Delivery Managere|l 3+

£ d7edMe 28" Auwst MP3, MPEG-L,
MPEG-4 2E¥£& 25 A 37| 98 DMIFS 7t
gty QlEfdlo] 28 A&, MP3, MPEG-19]4
£ Channel# TransMux 7Hyde] ¢tk walx MP3,
MPEG-1& 2t 2Ed o8 &y =23 Channel
# st TransMuxE 7HA 3 Qe Aog FE3EY
t}. MPEG-4 ~E#¢] d&is &5l 7 njcio]
2Ego] th3te] Chamnelo] 31 Hd42 94 3
1ol TrandMux7t AH8-®th Felo|dEZ Delivery
Manager®] FlexDemux¥ th% 3l Flexmux MPEG-4
2EYS Az mrje] 2EYSR Rgted fay
ool &t)

289 Aujd AZd MPEG-4 3l AQs=
HA4e g #o g A1 Delivery Man-



3512 SERPMeEE =FA M7 H112(2000.11)

ager® %3 Mul2g 833 HY 2B A¥E
qAe AFstn AYd dF GU1E FPg A4
AA3 FA Delivery Managers B4 Z2<
TransMuxZ 4A3A Hvl, 2EY M¥E Deliv-
ery Manager®) FlexDemuxoi#) stdel tigh Hpet
ZaloldeE AriFsld P4 HHE AFsA €
th. nige] A7 Y 2EH s Ad Fohe
238A 2D A¥E AT YoHE Delivery
ManagerZ &3 wtie] AArldl H2sA do. v
tle] AAZIE AAFA AR, A=Z AA T4
VCR dAkg 238 & 9, 2EY AE 19
Fgse 39 A4 FYP/ ZoldET B
Al 22E 98 Mulx FEE aAHH Vv
A7 2B Mk Aido| FrEh

ol#igt 715& A&7l A3l Delivery Managert:
ARE dHsE ServiceAttach, A4 E AR S s
ServiceDetach, 718 wltielol it =A<l AHd
4 AstE ChannelAdd, H'd& #AetE Channel
Delete, A% mitiojd] dig E83 Z2& AAde
TransMuxSetup, E2]3 A2& #AstE TranseMux
Release, VCR @4+& Alojske UserCommand®] ™A
Ag At}

te rir

23 ojclo] X47|

ool AR7E MP3 A4r], MPEG-1 A7,
MPEG-4 AA4712 F4H] gtk MPEG-1 AA7]¢]
F2E (29 49 o MPEG-1 #47le dard
¥, MPEG-1 tl&d, vjde/ede/da~E H, opyl
E ##7], MPEG-1 vl9 & Zz]dE, MPEG-12.H12
ZAE, JeidolAR FAH

MPEG-1 #A47]1= Delivery Manager® %3
MPEG-1 ®ide] ~EYE HE o} Yzr W
AFgch MPEG-1 tlzube Alzg tag, yhe

gad, ege fadz Uredt A2 fdads

dad #se yges goFssiel Hde, efe
Wi o] AFech e Yays eve Ha
de dadg F43kn 238 vde/efe #HHd
A=th. MPEG-1¥te. ZedHg ede =y
£ Hhe/dAE/QUR HH e &g st =
gAdold Azkel HY QE#o]29 ere uio]
£ & wrddh dHHe2E F3 VCR At
# WES F2Y oWE #rle tRYS FTEHA

7)1 Delivery ManagerZ $3 AMuo] a4 Fv ¥
A4S I

Delivery Manager

(3 4) MPEG-1 AH247[2| 7=

MP3 AA7= 29Q w3, MP3 tlat, MP3 £
e Ay, ojdE #Haly], deHe|2z2 Fgdh
Delivery Manager® & MP3 vlte] 2EHE A%
wol tay W« AFFeh MP3 dave tay
W f4S ¢o] dad ¢ tf 2L fuiolx
£ E3§ e MP3 tzye MPEG-1 taué
ote day &7 Fdsich MPEG-1ME A=
g BEJA duFd st ede JF WIHE
o7t tzg= 1, MP3 A7) AM &= Delivery Man-
agerdl A A48 2EYo] tlmd W AFH
v fadgEe 3w gad

MPEG-4 AA71E Ad ws(erie, Hre, BIFS/
0D #3), H26318] t=2d, G.72319] iy, 2oL
/Mue AEAR Hyl, fA#e]r), FRde, od
o =AY, FHoE felr], oHE #e7), s
g BA, e Folag2 FAAh MPEG-4 A7)
TRE (29 9% 2rh

B oo wmtielel g&H #e ¥ dEHA
A% eWEA=E Ze17] A3 v delHE gy
o} MPEG4 #d2 FEstod AMEstAr. MPEGH4
o Too] didt &FEol V] i Z&E EA20]4
ZAs FAd AFsgden, wdstn &Y e
gaoz AAstd FF MPEG-4 Bdo] A &5
A &gk Fdo] Eozke dlolHEE 10D AE,
OD A X, BIFSE ¥ A 714 (Scene Descrip-
tion) 4, ¥ Hgle, 20e, oz Feof urje] 4



olE17} UtH14,20]. OD ARE A 5] Felshs
ult]e] dloleld tj§k AR E FF&H BIFSS 2 v
Hozt FAHE AW FHE slE9nh & a7
MPEG-4 #4717t Adete sltjel gje 2D, GIF
olu]A, dAE, H263 HTL, G731 2otk

Delivery Manager

(2% 5) MPEG-4 MM7le| 2=

MPEG-4 #4719 35 Alueles s 2uh 4
A Aol AR 2T MHE U9 Hud &
A= 10D ARE B4tk 10D ARe #d g 7
A 98 A =™, Delivery Manager®] FlexDemux
dlA AuFd ARz ALEFEY, Delivery Manager
9 FlexDemux¥ A4 HE 2EYE q0F53s)A
BIFS, OD 2E¥ % 7 njtjo] 2Ego s FelsjA
Ad Wl AAgn. sM@ev|E BIFS, OD £~E
gL sMste] Al gz wED Ad wad A
A9 Zzbe] widel: dFEHE tizdd o8 tad
Ha Ziz HEAM HHo 27 AE g
e wEod FHaHEZE Fzsto FEAA HHq
de vYelz FHEE TG 748 AEL
&, 298, adyg, onx, H2EL HYrR 2|9
Z A AelA )28 F3) AEL}

3 7¢ Alg gl Z2OY Iy

2 AeAe 2-eM Agd vite] AYrE Q+
LA FERHEA H EA L #HE et 7
@t uto] AA7IE AAE 3R A4S
n##M 24 R FEHANT Ba2a By F9, A
A4 EFelA &, F7lg 4 VEHA FHAAY

Q+ A SHEAHMAM SEsts OIEIH MA719) 731 3513

A4 A BAT QeolAe oy e An
g},

31 BlA3 me|

Haa #e UM F2 13T AEE Hazy
3, B F719 A 23, AHER QEY
olzof TAR wxaAY HuE, HAA 713 Az
Solth QoM FIFO ¥ ez 29 2Ag3S
A3, FAEHd 7wtate] A HPPoR 24
Z9 9 &, 43932 g3 34 READY HH
H2AE 3 71 52 $UEHE et HaAd
aAE APIE ®23 A4 2 F8 g2z A8 Ao,
ez 2AZFY Ao, g3 Aad &g o] gtk
B oA XS Bz #d APIE Thed v

o task_create(char* name, int (*addr)(void#), voidx
arg, int flags)

® task_xcreate(name, addr, arg, int flags, int prio,
void *stackbase, int stacksize)

® task_delete(tid), task_exit()

¢ task_suspend(taskid_t tid), task_resumel(tid),

o task_delay(ticks), task_pause(tid)

® task_get_priority(tid), task_set_priority(tid),

® task_get_tslice(tid), task_set_tslice(tid),

® sched_yield(), sched_lock(), sched unlock(),

® task_name(tid), task_getid(), task_name_to_id(const
char* name)

E 249 ME RE g237 ¢ 2u gyoz
AE3A "ok S8l AMREE B23E Delivery
Manager®ll A} #ol¢} dlolE|E $8) Frle ejx==A7t
AHEEY, dzgde 47t mgoie] distd shito
A=zl @993 gtk MP3dlME 298 fads
A8 shte] BhAart EAsta, MPEG-1dAE AA
9, vre, 2T E 98 309 A7), MPEG-4
oM OD, BIFS, Al&d, dtje, erQ oz, H
2EE 93 6748 Hzz7t AHgErh. MPEG-4 Al&

2 A4 AgHE "dole AF7L S8 gl v}
Hol7] gl o mrjo{7t FrtEE F7E wid
AFNE Baart SrtstA g
713 vt} o] Hlaag e ges 2Hl Yo
AzLE Ztzte] gArasL Fakd ue} ¢4
Y7t AAREY A& o] MPEG-1 AadlddA+&

|

L2 E s

~

k3
Ed

B D>



3H14 SmIENelED =B HTH M11Z(200011)

evest M BE $AHSYE VN oRe F7
39 7|Eo] Qo3 HTLE QULE Az
e AR BFRe] HdFeR taddd. =3 7}
7o g2age AP w Iz F7 vy
AAHY k. v, 249 dHolHY daye A
A CPU #3jgko] B7] W&o gk & B2z
o vlste ZA dAH )

ALgA QHH O AE 93 HiAaze 4E$9 2
te Sdbold TFo] gl YRS AlxEor o
HE Hs $AEH7 =4 HAH A7) fEo,
AL oWEr ZAEH Y4 Preemptiono] Yojub
A Hu, 929 duAdA Z2AxA7 E9dEy.
e AMg FHE wsbA 292 2de el o
o \jw 34 Preemptiono] dojubA ®th

aitjel AA7IGAE AMHEREY VCR @4F 834
2 F 57138 98 AviEE Ao ojWE
#Herle A2d Blaaet gay gaad Huix 4
A RdY, gz Ee] AREE POSTEE Deliv-
ery Manager?] ~E¥ HF #2238 FAAIA @
o, oJHE #E7|E 74 daatel FAEE Delivery
Managerg %3] A#od] VCR d4H2 d4$dtn 2Eq
B oANE ddste 398 FYE) olge B 48
A A& AulE APL €0l

® sema_create(int value, int policy)
® sema_delete(sid)

® sema_wait(sid)

® sema_post(sid)

® sema_timed_wait(sid, long ticks)
® sema_value(sid)

32 AR} elefmo| &

AH&AE e o 2E g3 efez ozl
h Q+oliME HEg FEES AA, oA, Addda,
o #AE MHEE HYste 1FE AT
uldo] AATIAA ALEHE RS DEERE A4,
A, HZ 59 AR F3AEE AodE dx
AEE Hde AYE A A4 3, d2E A4
A¢ AEE, 27 2ug HF 9k HEZ) &3
ot QA AFatE aHHe U EQRS6 M4 7
BHoR ZYHAG. mEA B AadAdA ALgdhe
Azde qudge das vk o A Aad ¥

dEE A2 24dz, Zdgd & ddd gme
& A8 ot

Q]2 =golnlE §/16HE, Ri/AH#HS do|g
2 ANE 5 Stk AMgHE Fage vddd 257
of W&k e 44 et AN FAS AN
2437 98 8KBS HlolE d&Hoz ode =g
ojro] Hujof gt & $golAE 8KBZ T4 °l
FHAE AEFoRN dady erve saoly A}
A WY FE2 st =@ tay 2 F
2H29 ZQ WHE HoJHE dEde /2 Fol
Sched lock 1§ W&ol AHHE Mu|2 2 Fof
= Hia 2AEY] dojuA =8 HEAL

33 HERIZ ¢leHojA

ncie] zjA71el A& Delivery Managerol Al A1w st
ol EY] dolE B Ao AL 93 24 A
gt gt 2 dolg: 4KBY HA$Hd,
Delivery Manager?t ©vit]o] HolEe|& H4d= Az
< HA A=golA AxdE b5 A% g

Delivery ManagerslA] Ao]& 3 "o 47
dlolHE w2 o A sty wWEe Ao Ao gg
S AFoR Adst dAs] Az}t SUSPENDE
ot ey delE AdAE H4d dHolHE gL
g tzZd B o (MPEG-491ME g v o)) &
#3404 dag werh FAse] e dolg
A d23e vmst AHZEE 973 g A
(busy waiting) €t} o]2{g F9= dmddy vz
3 HHE I8 U2 9 Delivery Manager?t t
29 vy dolg& R#m = FgoAY, Utz
g wHe) ewE2 s BAse © o4 dHolHE
v 24 R Ffoith o] F4E tay Wiy
o #3750 o8 Bge) g ol FEAHA L,
Delivery Manager?] dlolH 48 ddsls g2z
7} A4 READY 4Hi7t dolud Hz Edas
CPU A& Ado] 2AstAl €tk webd Delivery
Managerdl A& Hal7t 43 AA Hd FAdes
~AEYE AN BYAF CPU oH3=2
24 F Atk & Bz Fod 98] gazv)
Hog CPUE wWur] Hell sched yield® AMg3td
H2ag ZAZ FAA AAgezH U& g2a7)
ZEAAE XY ¢ UARE Fr} 3 o)HE HS
7t vee A 2 Bes )18 Hds 24



dtod Be essh doly Adol AHEEA SR
AFolE ATIEE AR B¥e) HEE 713 A
AozH NHg 23EY oW Foluxt vl

4 45 g4 7Y % AW

el AA7)7E BAsE dAd TV Agess
g Abg bl A APE stAeR AFHojop et

Aol A ARRsHE dAE TV Agdae FAA

9late] A7kel CPUY strongarm SA110& AH&3}
, dtdoz 21 MIPSY dser gz ok
AAE MP3, MPEG-1 2E3Y HolHE AZE9 ]
2 dag drldls CPUY Aol o] gojzint. £
FA 7 AAA] BE Redtd @& CPUY 71ty
Qe QA8 FEE RS BFod 3] gE
of AEFse vtle] dlolEd Wigh %k Alefe] &
A gk,

AR 7E 2AF} 2EY Mu|29 754 EAHL
glo, A 7 FA7 |Uqth e 54 A%E
= MP3 2E®Y A Layer I II, o] tidle] ¥
ol Filw EE 2EYUE HARILE AT F U
th & 7bF CPU 4%°¢] ®¢] 875+ Layer I, 16
HE ME 2E#Q, 48Khz dlojelo izt HA7
~EZY AMuj~7t sbestdo. MPEG-19 A$€ F
2 2o|= Layer II, 4.1Khz, 258 2¢ 20 =4
AL HAZReE BE A4 sHesiz, vve dolH
= 352x240 829 vte dolHE 2% 5 TyYe
2 AX 7Fssith. MPEG-49 4 $& A 43 vd
e #E FAA EYoZN HAANZF AKe] sHEsitt
MPEG-4 AA7IA = Bltieg 20le, oA, dx
E doJgrl thEdtd #UL HAToE A" +
1A FEHAeH, CPU A% wiof e MAo
FA A AR FERE NELE FHoJIES
e TEE
B FHAAM A5g g7 A8 AHES 3 2 F
F n3 Age ved g

Q

LinA

2 e rfo

o £ 30 |

ozt glaz W ZRAA FE At BT A
& =AY g39g Ha3se bt g
Z A7+e 7}R 9, Delivery Manager’t 7+4
ZHEE AZHE ZHAA S olEd 2ARE
A Aato] AN & $FMEHAE 7AYo

)

)
Bt Ho 3

Q+ AIZ 2PEHNANM SEets 01010 Y712 78 3615

ol B3 xde] 47X god, dHolHE HE
gl A elojd HEe 25 #4E CPU 4 2
A 4GE FA gevh geta] Wzt dAEA A
9A4 de AHE UEEE FEF e, 299,
Alzd Badd Zes F718 Adsdc wHs
HEHZAA Al2d dRH2 Eorte 43 A&
g Adss $o vge dold, 2y dlojE &
dole HH e 4& FA mstdrt
o 71&d E5d MP3 tl29 4udEe
A5y Aoz dadstes AL A4 2
A5t STRONGARM CPU7F A4 o
& Fopd F& s 64ulES A =
P HE Z& 64 MES A HEOE IHA g
£ gFdn 53 AL dis /MEEd 25FEE
Z2ad As Ao Fi AdEsich HFEHR
YL fzue &¥o] FFolz7] WEY duIdF
AAMT dF FEE JF HFEoR TZady
Sk Ay dde Ay didd Hd ede
vy H23dAe 94 A=Y T ol U
fod, nde] A7 AAHoZE e HaaE
o] d4A FE CPUE AA|37] WEo] 58 Fxzel
s A 237 dth AAE A dak 43
ZFozE MP3 QULE ANTtez AYY &
o, A4y daeze sHestdd G731
Le tay duaFe EEdA ALY date
2 AYIEE Hol g7 Wi danlFo de
WAL gasA sk
B2z IDLE 4Ei7} A&7 HEE IDLE A H
M E AaAEH] dojuA ALk ol UES
Ao A dolE g W oA W HAFE
Addste] gaolgos UEHANY Z2AY A
Ztol NS e AL WA
e MPEG-1 Al2deiAE SCRel 71vter 57138 4y
o] ofd, A2®l vz dguiFsiate FU&
2129 A Exd RF3, AuiFssts FA
A e Zydg HPo R vdee e
7188 25 AA g F713ks SCRe) 74}
o tick @4h& ol&sted TR F713 Wy )
A & Aolrh A7l WEA tick dAeR F
718 s REL EdslAl @itk &%
MPEG-1 ®|ti2 RES sedeiz xsis Wy
T n#sta vk



3H16 St=FEXNC|SD =FX] H7H H113(2000.11)

evjt]e A4 AL AW £2E Fo|7] st 2
#HGe Zgy vH o vlZ 2= Direct Drawd A
43k

o 2 Axgo] gHE M4E A8ty gFEd v
A veE delHE dudsths #gel g3
Oy %Yo CPUY H5S %ol A 87 &
of 2ol eW#o] 7)%E& ol &3d RGB Hlo|
B td 4:2:0 YUV HeoHE 289 malojuz
utE 3 3tugl.

(I8 6l RS A L9AAY Q-5 &
A GAd TV AgerzdA 533 MPEG-1 A
719 AA A3 el mtiol AArle FEe
Ayt obd2a TVE vehs, 256 Zehe] 640%480°]
AAYEE 7HH

(38 6) MPEG-1 A47]e| MY 2t

5d &

2 = M e AN FGAAYA QoM AEEE
mjtio] A7 T4 7lest APl el dyay
B Al2"ge M¥E Linux §749 PC HHE A&
s, EeloldERE Q7 ©AE Agura Alrwe
oz sMesE o,

2 oo Ay F8 5 e )

o & ute] A7lE AA AL Qr AL L3
AdlA #AEetn den, Qr FYAAY S ¥
Fohs Z2ad el AHSHUT. A AA
AN A WAHE B2z 2yd 53
7IY, dEHe]s M, MEYA X §& 43

o2 Aste 7IyE A8

vt A7) BAE mEstd A7le CPU
7jgteg & tA" TV AgwsdAs ZE5sE
AL Agtart 2 SeHo] A
JE HE 1y A5 FANIE 98 7

< ARt e F19 459 38, o
29 gxnFe HFI, gaae e AR
@H] %A, Direct Draw®] Al-8-& & 4 At

o VOD Mu|2=& &4 "] dole& MudA
ANZeg dAF &g 5 YEE gt g=g
H2E XFsl] BE vdo] AANE LZEF R
THHoRA mdo] tage dag Ig A
getxf wjANN 2N FFEHE A st
LA E 9E £ Uk 23 ATEYOE A4y
A7 WE fR, Bt Qu Jadel=rt ol

2 2 Mo ogu e

o Umg A At 8 WA ) A8 459 o
A AEger qAste At STRONGARM
CPU7t A58 datel disl @48t 244 59
o] ojx|7] o] 648]E H4 FPE 32 HE
Z& 64 HEY A BHOE 1AM g& €98
54 Agd ds MEd a5 T2ady

E Ao F3 Adagt 353 dae 45y

Aol wlste] Sule] Asdd T AN

® CPU A5ol w2t tst FhA4 gydzoz )
He =Hde tzgeth MPEG 399 548
nste 271 4 AIAES AY M@ Ty
TE AR odF, o)F9 deolHqd gsiMe o
2 dlelHE dAez A4 Hde bolgd
HalAe CPU A %A Zadg sl vy
< AHaAh

MR

|

B S8e A4 AEY AN £9AA Qr AY
3} golue g AgB viel A7) 2 Jle &
$ Zzadel F4Hd £ Qr LAY AY
3 golueas) dWHE AEHE F Fvo] v,
S8 NEHUN BAY o7 FABEL Qr Ao
St £ AA ALE e9AA ALETE
AFozH AL 7178 ST S8 A,
Aguaze 24 AR, $8 Tzadd yuy 3
Rol ALETE AgFo2H ute] AY71E w2
A ATE 5 gen, uel YA71E Agsua



FaA L JAS 715E NEET FNEEE std
=7 $4EE 9

gro 2 MPEG HolHE o ®el Ayste sjia
o B F7) AR $AeY 2%, 24089 Wi
AXE AH AEE =Y FE sax @t
CPUE %o] Alg3tE S8 thalrE STRONGARM
CPUS £4¢ zmustd FHHse odEe] a2
WEx naFolr, £% wtel AAsIZt Eoprte
a0 ookl f/54E F%¢ PDA, Hand
Held-PC 59 9243 SAMx Z5sA & Agol

LA BAe §4d HlEed YEHA dgEe] @
A5o] 97] 2o FhA H&oez vtle] doHE
A%stE Aol ol MujolM BReA2HE 53
s vaAAdA fFHE vt 2EYS B W
Aoz AAdstua gt

[1] John Washburn, DAVID 22, A Superior Foundation
for Digital Television Solutions, Microware Sys-
tems Corporation, 1998.

[2] Philip A. Laplante, “Real-Time Systems Design
and Analysis-An Engineer's Handbook, 2 Ed.”
IEEE Computer Society Press, 1997.

[3] Jean Bacon, “Concurrent Systems : An Integrated
Approach to Operating Systems, Database and
Distributed Systems,” Addison-Wesley Publishing
Company, 1993.

[4] Wind River, “VxWorks Programmer's Guide, 5.3.1
Edition 1,” Wind River Systems, Inc., 1997.

[5] http : //www.mentor.com/index.html, Embedded
software development solutions Mentor Graphics
Embedded Software Division.

[6] http : //www.microware.corm/, Microware Systems
Corporation Homepage

[7] http : //www.microsoft. Wil
Windows Embedded home page

[8] http : //www.cs.umd.edw/ fwmiller/etc/realtime/c
omm.html, Real-Time Systems Commercial Oper-
ating Systems.

luz.cs.nmt.edu/rtlinux.new/index.html, RTL
inux.org Home Page

{10] http : //www.ittc.ukans.edw/kurt/, KURT The KU

Q+ AL RURMOUM SZsks DICI0 THE71S 18 3517

Real-Time Linux

[11] ISO/IEC, Information Technology-Coding of Mov-
ing Pictures and Associated Audio for Digital
Storage Media at up to about 1.5Mbits/s Part 1 :
System, IS 11172-1, 1993,

[12] ISO/IEC, Information Technology-Coding of Mov-
ing Pictures and Associated Audio for Digital
Storage Media at up to about 1.5Mbits/s Part 2 :
Audio, IS 11172-2, 1993.

[13] ISO/TEC, Information Technology-Coding of Mov-
ing Pictures and Associated Audio for Digital
Storage Media at up to about 1.5Mbits/s Part 3 :
Video, IS 11172-3, 1993.

{14] ISO/IEC, Information Technology-Coding of Au-
dio-Visual Objects Part 1 : Systems, IS 14496-1,
July 2000.

[15] ISO/IEC, Information Technology-Coding of Au-
dio-Visual Objects Part 2: Visual, IS 14496-2,
May 1998

[16] ISO/IEC, Information Technology-Coding of Au-
dio-Visual Objects Part 3 : Audio, IS 14496-3, May
1998.

[17] ISO/IEC, Information Technology-Coding of Au-
dio—Visual Objects Part 6 : Delivery Multimedia
Integration Framework, IS 144496-6, May 1998.

[18] ITU-T, Recommendation H.263 : “Video coding
for low bitrate communication,” 3. 1996.

{19] ITU-T, Recommendation G.723.1: “Dual rate
speech coder for multimedia communication trans-
mitting at 5.3 & 6.3 kbit/s,” 3. 199%.

[20] ISO/IEC, Information Technology—-Coding of Mov—
ing pictures and audio-MPEG-4 Systems : Inter-
media Format (MP4) VM text, N2612p4, Dec, 1998.

[21] D. J. Gemmel, H. M. Vin, D. D. Kandlur, P. V.
Rangan, and L. A. Rowe, “Multimedia Storage
Servers : A Tutorial,” IEEE Computer, Vol.28, No.
5, pp.40-49, May 1995.

[22] D. D. Kandlur, M. S. Chen, and Z. Y. Shae, “Design
of a Multimedia Storage Server,” IS&T/SPIE Int.
Symposium on Electronic Imaging : Science and
Technology, San Jose, pp.164-178, Feb. 19%4..

[23] 2¥8 AX0S AL FPAGA, FFHAAENE
T4, 1998 11



3518 STFEMRIE D =X M7 H11=200011

[24] v} 2AA “27] WA BAE Y% Oaa
A2AEY 7, FSHRA ] FASGed
A6R A2z, 199. 10,

= &4

e-mail : cscho@etrirekr

1993 A E gt HAA N
(84}

1995 ZE st AAAL
(441

19954 ~d A FFHAFNATL
AdaT4

Bk AN TG AR, et AGAH, A

AEg 7, H7le §

at g =+

e-mail : pmah@etri.re kr

1985 A-gdistu A EWel &
EA(EAD

19923 City University of New
York, USA #4+etst
(HAh

199541 Wright State University, USA A4t zh(tA})

19859 ~ 1980 A" F3&dTL 974

19899 ~1990d (FEidad AuAddrA gzl

1966 ~ @A HFHATANATY ARFEH AZEY]
1EdTA AYdATY

fARok: HEoto] AAE, BEmtio] HA

& &



