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An Adaptive Scheduling Policy for VBR Stream Processing
and Its Performance Evaluation

YASUHISA TAKIZAWA,t MASAHITO SHIBAtt and E1j1 OKUBOtH

Real-time scheduling policies based on the worst-case execution time have been used for
stream processing tasks which manipulate continuous media such as audio and video. How-
ever, the processing time for continuous media stream dynamically changes as the result of
compressions and differences between data. Therefore, conventional schemes cause excessive
reservations of the processing time since the processing time of each continuous datum is
shorter than its worst-case execution time. In this paper, a new scheduling policy which is
adaptable for stream processing tasks with timing constraints and processing delay is pro-
posed, and described about its performance evaluation.

T4 EDY A7 IZBWT, VBR 7~ & DR

1L BLoic BAEE LR L7720, BIEDZ A2 1281557 — % DOF|

BECERE R EOERA T T2 0BT T 7)) r—
TaviBECHBLTWA, EEATFATTT) I —
Yavid, METLIAF47TOESE, BisAsE
FVICETREHB RS, COREGIHEE
FHil, REETHBLASSI A7 EFVICETY
TeVTNVIABLAT Y a—FhFHIWTE T,

—F, BREAT4TF-5iE, ARDEBH»OEE
BTER/HREN, F07— 5 BEIEHLEITN
BILLWVAERERD, Thbh, BKAF47 7~
%1%, Variable Bit Rate (\f& VBR) 7% Th 3%
LERD., COL)BERATATF—FIDAI) ~
LI SATIALVEFMCEDFbA, /54

t (¥R ATR RBETBENIHT

ATR Adaptive Communications Research Laboratories

t SLAEERFERF R TR
Graduate School of Science and Engineering, Rit-
sumeikan Univ.

Ht LARERFE LR
Department of Computer Science, Facutly of Science
and Engineering, Ritsumeikan Univ.

FIXEPEEELS. T, By A2 LA M) —

LB EAT o 1y, FAZ T~ S RBIFEICL A1

LEEMARE LAY Vo - VITBEENETTA. 2R

EREBT A0, N4 TS4V EORETS YR

It AN EE Y, T F-2F

DMBRENKEL 25, T/, REETHEICES

E CPUMMRZFHTAZ LIZBELRTHRELERY,

VAT LEHETO CPU FARMKT T 4.

KT, DEOMBESEEHBRT S0,

o BUREITRM L D EVIERE CPUMARME L T5.

o FAYDNEEEIE, TV AIEHTA.

o FAZIENATSAVEFNICLNBET .

o AT T 5, TOABPEENS VBR
SEERRTCER S HR SN,

o MDA M) — LMBEFRET .

ERIRE LT, RROFRLVBAS Vo — NV TTHE

HEBCHIBHAY V2—) v 7R VERETE, &

5z, TOBWEFMICOVTHIRRS,

RER) T, AN = AMBEFNEEF R T4



Towmyme |

D3(m) ?

Time
1 LBAP (2B B EE
Fig. 1 Timing attributes on LBAP.
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R°: constant message rate (messages/second)

W™e®:  maximum workahead (messages)

C™%®; maximum processing time for a message

(seconds/message)
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R°: constant message rate (messages/second)

b: actual workahead messages (message)

C"9: request processing time for a message

(seconds/message)
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Table 1 Timing attributes for example taskset.

1/RC h CmQI sz'n. CG-’Ue
taskl 100ms 10ms 12ms 2ms Tms
task2 100ms 10ms 28ms 2ms 15ms
task3 100ms 10ms 13ms 3ms 8ms
task4 70ms 10ms  8ms 2ms Sms
taskb 70ms 10ms 20ms 2ms 1lms
task6 T0ms 10ms  8ms 2ms 5ms
task?7 40ms 10ms Sms lms 3ms
task8 40ms 10ms 10ms 2ms 6ms
task9 40ms 10ms  5ms ims 3ms
taskl0 | 30ms - -
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Fig. 2 Scheduling success raito by utilization.
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Fig. 3 Scheduling success raito by initial phase.
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