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Performance Enhancement of a DBS receiver using Hybrid

Approaches in a Real-Time OS Environment

Sung-Hoon Kim” and Ki-Doo Kim”
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Digital Broadcasting Satellite (DBS) $4171% AA 7t 2 g0 2Ry FA=E Y4458 AATLZ NTSC AV 2EH
0% WARE 58 43Ut BebA Multitasking AL AN SEAXHeN Z2ANY T4 AL B EFHe
do|ty, B E=EJHE H/W, S/W micro kemelZ ©|£3 hybrid approach® 53t H/W micro kernel? multi-tasking
programming 3o} A £ Z““ﬂ zAs A2 AYEEE F7MAY TF DBSFATINAMS AN AHE A8l 449
ZIZAXEDY 2AF YL R g8 2" 2FAge] HEHEE /R critical hard real-time taskE ol I &
AE F44< A4 HretL, I 99 soft real-time task S0l & 2AEY 7ol A H7HE Jgste] AAHCE A
7 A BAF BASA BEE embedded 2ZEMN OIS AEsHATH

Abstract

A Digital Broadcasting Satellite (DBS) receiver converts digital A/V streams received from a satellite to analog NTSC A/V signals
in real-time. Multi-tasking is an efficient way to improve the utilization of the processor core in real-time applications. In this paper,
we propose a hybrid approach with a balanced trade-off between hardware kernel and muiti-tasking programming to increase a system
throughput. First, the schedulability of the critical hard real-time tasks in the DBS receiver is verified by using a simple feasibility
test. Then, several soft real-time tasks are thoughtfully programmed to satisfy functional requirements of the system.

Keyword : DBS, Realtime kermel, RMA
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Execution Period

Task Time(msec) (msec) Utilization
RF demodulator 5 20 0.25
MPEG demuitiplexer 10 40 0.25
MPEG Video Decoder 12 60 02
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Fig. 3. Structure of task work space in memory.

Multithreaded
microprocessor

32bitRISC
i CORE

INSTRUCTION
| PRE-PROCESSOR

‘ Hardwired
| MICRO-KERNE
o

l REGISTER
| FILE
i

f ?
| 7
i‘ 8US INTERFACE MODULE '

T2l 4, CEEANE Djo|3=2IRMAM X
Fig. 4. Structure of muiti-thread microprocessor.



FETHHEEA 20073 A2 ALE

£3 HA€ DBSFA 71U 9] MPEG dl ol A2l %q
<+ section filter7} hardwired logic. 2 Hojglom o
section filter= MPEG-2 TSAE® #7ld 9= =219
AMFHEEPS) Tl thg Z2AXAES HolHA e £
2384 942 AHE vy AAST F23F sectionS Tt
AEstel JHuolE Y] W& ZANA, 24HoZ 1}
lAZZEAAMY RIS TaAIE 75S Fsich
Section filter= MPEG-TS 2E¥ # 7)o Q& section?
HE Z431 2 g T2 A4 2o 23 sectionES A
ot st BEaAld FHE AV ZZIY, doH A
"2, RSMS (Resource and Subscriber Management
System) 5o} ThF3F HQ)F, o) 2EHLE 7 YL
Add AEE Jel = 4 ulo]E 39} 184uto] E 9
A9l E7MEEY payloadE T3l 18880 E 9
2EHCo R FAH itk olmf ZH7he] gectionE-&
MPEG-2 M 2¥ 4 e} 13" )& /AR 7 9o
B, o3 7 sectionES AR v} ARE o] L3}
CAM(Contents Access Memory)E AHL3le] e g 3
SZH wolARZ AN RIS H4 T 7FAA .
28 55 919 22 section filter’} CAM 2 Mask A
ZHEZ FAHY de AL BHYZo)

Lrdoit >
OéBA

e s e g

32049 CAM Reg. - Lo
32702 Mask Reg. ' Match Sef:tion
Mask ——am ’\;”EGL
. =™ Reg. ateh
2+ 32bit CAM Cell i i Reg
2+ 32it Mask Reg. Cell ‘
Table ld Lenglh Jj bytes 3 o Malch Result
A I
o | Status Reg. |
""Section Fiiter DMA | alus Heg

o _Engine

Busy. EOP, Match

T8l 5. Section Filtere] 7%=
Fig. 5. Structure of section filter.

2. CJX|E DBS 7)ol AZEQ 0| 7=

A€ DBS #4719 £AZEY 0] F2E A7 &

57

FAA ZwrllA 2R F2 & B4 Ha s,
Mg APEE el AR dFAYE 22T
F e ALt e AYs T2 W 4
AIZE SEAAE 7102 A task7t A 715S &
gat7] ol 7t taskzhe] WIAIA] HGo] v F23)
o, ol # g WA A AFE ME F7]7F ZofopA gk A
Ho g F&E & Atk oldd HAAE F3 Br] Y3
A FZ W AR F(message queue)E AL, WA A
7+ F71 25 YA ARk of(semaphore) 7t Z 2.5}
A "Hed, Aol getd s AZE 9 e (mutuatly ex-
clusion) AWz ol E AHEE F 37t Ut J9 65 sec-
tion filtleringS 913t taskE 9] J5 a8 ¢ WA A 35S

Bl Aoirt,
malboE
tabled %
Secion Filter Section
Azt

header

CAM & DMA engine
Mask %713} ¢ =73 ’

(EOPY =
2 6. Section filtering= I3l taskE71Q) ASAE U HAX] &2
Fig. 6. Inter-operation and message flow among the tasks for section
filtering.

7t taskE9 2AEY WO Z = Time-sliced W23t
Pre-emptive priority 2AEH WS A1&agon, 4
task’¥ 2 523 taskE high priority® F2 Athzog o
%828 taskES low priority2 X}'E3}3}ed, low priority
task S-S high priority?} Plo| 22T ZAN S B3 2
& AdEilEt AAE RS 8T e U S A
3ttt wWakA low priority’t A ¥ H= TFN ke high
priority task”} active®) ™, low priority taske 238 ¥

3. high priority task7} $H3] Asjo] EWtE @ ThA] low



58 e 4

priority task7} A€t TiX€ DBS 41719 AA &
ZEH 742 LINK IC o] ~E 53] RFASE
ZIAUH 9] MPEG-TS 2EYHOE EZ3 % Demux_
Input_Process(high priority task) o)A #8.3 #7l& &
sto] B o A7383, Demux_Descramble Process(high
priority task)& 7-56}7] 93] Alufxo] 255 H4$e
t}. Demux_Descramble Processoll &= semsignal®] &
Y7k 71tk i) semsignalol L9 TAIHE A &
HZ1& Demux_Main(high priority task) .2 A%:381A4 €
o Demux_Maind| A& HA Y] /5 E4std, 970
HIH Q H o8] 7% mpeg_video packet manager(high
priority task)2 2E QS HEsith I7 78 AA) 4=
Edol 7z 3 2= HolH A4EEL HoF

E]—HHS]

STV0196 ST20TR2 STI3520A
| Dun| =
Unkic ook LinkiC MPEGDMA | Clock | Video
petock] Interface Engine | od_req| Decoder

e
HW)
(W)

Demux Input @_ﬂ’m - Note
| Serraphoer--——»
Data —

Sigd = —»

i B
1
1

————— \@J

2% 7. BA AZEN0 TX Y HOE M55
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