278 A4

RE#BEREER

Journal of Tianjin University of Science & Technology

Vol.27 No. 4

2012 - 8 A Aug. 2012

AT SEENRRE LR ERAERESHE

LAZE, f W
(RERHE AT AR 515 BT RE2EBE, RKHEE 300222)

W E. dzugab ARk — e R T AR R R IR AT, R — AR T AR R e Bk ik, E L
TH R FHORAERTIRMNGITA. AR, KF R RIET E4 SRR AOIRE A2, AR50 RA A
B ARGk P iE A S AR R R

KR ZUMR; LRTRE; TS5RE; REFE; SRRIERREER S

RE S ES: TP397 MEFRERD: A XERS: 1672-6510(2012) 04-0065-04

Improvement in the Earliest Deadline First Scheduling Algorithm
for Multimedia Systems
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(College of Computer Science and Information Engineering , Tianjin University of Science & Technology,
Tianjin 300222, China)

Abstract: A research on EDF (earliest deadline first) algorithm was conducted, which is in the realm of classical real-time
scheduling algorithm. An improved method based on the dynamic deadline time was presented to decrease the number of
starved tasks in order to avoid a transient overload which can lead to unpredictable behavior of the system. Experiments show
that the quality of service for multimedia applications can be guaranteed in this way. The system can achieve higher resource
utilization, and this algorithm is more suitable for streaming media applications.

Key words: multimedia; real-time operating system; task scheduling; quality of service; earliest deadline first algo-

rithm

Bl 25 T ML 48 RN 2 AR AR i R e, SEi 21
RGO N AR ST E. REH F AL
PR EAT 55, B RLSEE g i oA A Qe A s SR 550
AR IR A ST 4. 2RI 459 S 224k
XSG 08 Z RS S, FLAERAE (G H A A BER R B
D7 THHRAT A S K

I BB A5 (EDF, earliest deadline first)
SR 20 20 80 AEACEE Y, i T SERT R B
SOACHER:, & L HTERM IR R4, EDF 7
Zo WA 55 VR BE s, P Se 2 vl ALk B [R] Bh 2 U g
(Y, BRI T gl . X RS,
SORAE SRS R <1, BURGETHER
AT, AT RE AR A Z KB MG, AT RS

KRR EEE: 2012-02-20; f&EIHHE: 2012-03-14

. AT 2 BA RS — i, — 2 NEdEE R
JER LRI, BT DL B AR R G R SR R S o —
Ji I, SRS BAT R kM, X R BUE S 11T
(AR AR, AT 45 (%) JEL S X A . BT DA 2 1Ak R 4t
HIES RS, SRS HIMMT 5 ELEER,
LR R GRS RS A, 440 EDF B2
ZNE TR Z AR R G, SCRREE H AR5 2 4R
W5 1 W Rl i ey 0 s A 2 1 1) 2R 5 1 R TR
FRAUES LR, FAEE —EAE.

ASCHREH T —Fek kR EDF 509, BNshsaEsk
BF B9, AT LA RcHhabE S 2 1A 2R G0 AT 55 ki 1 40
ARt [l B BRI A St R IR B R, DI fifi 4K
T b Z R R G0 55 o A B ARIE.

BEEWH.: HETMESEYTHE (12YJAZH91) ; HEK HAREEESEYIFH (71141019)
EEREN: DARE (1970—) , B, HHKEFEN, ##F%, yjma@tustedu.cn.



. 66

1 SHREHRESRERIEMFERE

1.1 ZHEENFEERIE

1R %5 i (quality of service, QoS) 4248 ] /2 iJ
WA AR ERE R E S, T T 2R RS, B
FisF [ R PN 25 PR A T

FENHE] |, ZHARG ARG Z AR , R
A8 S | OO 45 1 SE A | A R 4 SE P R AR TR 2B S B
. HJE 2 AREEE B B R A G, B R S A A
SKIBARI , 2B BT ZETERLUE A BR P 52 %
AR, 75 NS OB, FIF LA 2R G ) 43R A AE R B
Bl BRERAT K.

FENZ L, ZUIRR G R F TS PR S
T IR SCAR S5 (5 B, AR PR A B R o, R
Zead AL R BRI 15 B AT ARAR K. Xt kY
LR TSR T AR A SR . DR A P 2 R 4 4
AR, i 4515 B BT RN —, Xl 2
WA B g8 o, B 2 A R SRR F T
(R L AR, B B A3 O 25 P T U5, DT DR TIE 2 B
(R 55 o .
1.2 RERESFENMAEREE

MRS ik 2 B AR i S A R P

S IR ARG AT 55 4 Ab PR SARAT:

S50, 2B R (0 ST 4 e iR, T AR A
AR 2T 453 i sl

AR5 RBE I HAR S AT LA A — AR PEAT 45
G5 S={.T,,-T). EEPRMES T ERN
T,=(r,p,cd,) . Horbor ARG TEUGPATHEZ; pi R
55 A5 ¢ A TAR 55 52 BT IR] 5 o, AT 55 B AR
113 B s

AT 55 1 B0 FE 0T P9 48— R SR Tl AT 45 i — A
S, T 2 AR T A N A [ R G, AR TR
] N 2SR, R ) — o R 4 S0 A IR 55 T 4
WA, BT A A B R/ IR —FERY , Ab R4
i CPU b 2R Bt It A G, iy AL 55 A [R5
B PATIRIAR R, B ¢ R A% T H7eis
1EABR d PI5ERR, a5 4E X FEL7E EDF 5
RS B E 2RSS d=p, 8BS |
GRS 2 v+ p; ZRETEIR, v+ p BRI B AH
XPHELL.

T SIS SRR P 3 R AT S5 A5 A5 2355k 1 . AE
UEFERE b, AR 2256 T X RIS Y A 3 B vk pk b R

AEHEAREEE H278 F4

K. LALLM R EDF, XGRS TR, B
P REA AT

EDF SR it b 0k, & MEF ik
FERIE NS R R R AR AT S5 Y
FELRIN (B3 AT 5 LR PP A1), o Ak R BSAE s 4 RS
IF, BRI B R AT 55 7 91 rh R — A PR L d it
M55 HE A RZERES AT S5 LS R e, ansf
S A (B BT 55 20k, AL ISR TIXAMESS L 4
RAFIAE 5Bk, 35 TR EAT 55 B 71,
AP 55 I BELZRIN R) b sk A 5550, B 5525
o b IETEIZ 1T AT 55, FORT TSR B o5 04T 55 AR
.

Tk, SCHERI8TIR 45 Y T — AT 55 B AT R B2 1Y)
gy At

BREAESES T={T= (i, ci, pi, d) VLT
ZM, (DAESS BT B E 5 (2) 1555 A SR Fn
5 R BEARF R ; Q) ESHEMN; (D5 iz
ARl E | R H i

Xt EDF Ji3k, #ifLss e a45463K (1), B CPU
IR < 1, WA AT 552 AT LAA R80REE ).

ZCi/piél,i:1,2,3,“',n (1)

1.3 G EHHESERFENRE

XA Z2 AT 55 R N A I, ASRE TR
B FHAE 2 ARSI R 48 1. EDF S35 155 ]
PR BE () — 552 AR S5 R as A T L [EE . fE2
R S 2R 8 P AT 55 i 2 A BRACHE 1 2 Bt (] 1Y)
AT AR, AT 55 B b BRISHB) JE 326 22, Fir LA b
RGEMMEF LGRS — R, EAE—
[E] 7E F AT 55 . FEXFELLT , 3 R A AL i AT
PS5 ANREAS 236 2 , EDF B ik AN e fA] 5 b
FTEZ ARSI 258 |

FEAEWL Ty 2 e ST 45 1 e K AT s A7t ] 244
YEAE S5 I AEXTARLR , 120715 &S EDF, R4t
R Ak B85 FE A0 TR ART AOAE: 55, (LI R o) ) Ak
S PR, 3 AT Ab FR AR TR IR O, BRI R
AR

TESRW LRI J038 4 7 ) - 350 S 1A T 55
A FEL , TEX MG T, REPIRZAL 5 isTT
Bl 2s KT, FERLE A I B A A BB 58 X 24T
%, GLEAL SRR S RUEGR AL B R W EA
TSR PR, B 2 AT 55 R AR
DAL PR S R A MEAT 55 0 7 I A PR AR 55, A
G 2R RGNS L, IS5 B ASAS B RAIE.



2012 4% 8 A

Tk, S T 2B fr L i 1A D Sk kit © 67 -

2 &EHIEREMLEEZRH

RN o g i RIS N S G AR E B WA B SR SRR e
PEFEI, AER R GE R SEIRHAEAT T B EOR.

EDF 535 8 B2 A A VAT 550, 2R SR 4 55 11
BT, WZAE S5 02 W] LA IE BRI BE 1Y 5 S AE 55 4R 10
5 > 1, MRS R 22k, 4 RAN AT BN, 722
BERR T, HEE SR R AR B RGT K,
L AT AR 1. I, Y RS 55 T 3O
TERGAVFIICLR F IR ESRILFIN, 7] LUE s 5)
ASPUEAL S5 RISLLR I A], AT 55 REAS B IE Wia 1T, @
T FTT I, AR S5 B IER TR ARG E T ARE, Bl
PRUE TAE S YR S5 o, SRk RS AR R R AE R G
F AR OL T, DB T S5 SR, i
BB AE 55 B0I5 4 TN T A2 BT AR 55 SEL ], LIRS
PRIEAE 55 REIEH 1817, NS/ 55 R X 5E Lk 2

TEZ R R G, 5 — SR Z AR R 5 AL
TN , #B AT AR — R ] B2 A S Ak 154 730
JE, CR SR AR S A 5. — 2R
T2 th 2 W2 B, JEX BRI A B i 55
F— NS FEF5 52 I ) A A0 2RS40 58 A 55
Iy, T E S5-I

RAEZ AR R G A n A Z UKL S5, AT 54T
TE SO TIPSR, S Z A S RN T

T'= (1, pir¢»d,, S, L)y = 1,2, ,m )
AP RS T IR IATIN 25 ¢, WAL 55 1) AT IS
6] p, WAESS 1) 547t (a], BRI d 9fE55 T fI5E
ZRINIA] s L AR5 T RSB S, O LA SEpl s
T AL

ISR 77 S0 14 52 BN ] /N T R T AR, AT
S5 W), A WAE 55 R M. 8 SUHE 55 77 I 2l 2550
S,/ L, R HAEAESS T PATHY L DS, By
MR S, ZEIRAEF RS U S, L RE, BIZ
BREARATE: 55 VR A AR B SR A i/ NI 6.

TE X o N FRGBUE B iR/, AR 2
R GEXS IR 55 it BRI, o AT DL BT P 5K
WE.

TERT n MESSHUER S, /Li= o, F—MES T,
(RFEL i [ Ay

1 n
di+1 = —ZCI. (3)
nio

WRHT 1 MESD S/L<a MTF A5,
U FELEIT ] g

divy = lZ:c,. +B(1-S,/L)c, 4)
Nz

KH: BRSSP T B[] 6 S -2 007 7 B[] £ L £
AN BUEFERE N 0 ~ 1.

TS 2 AR SRR TR IR

(1) 4% 55 17 2R 25 RS, i35 (5) i+
155 B4 X LS [8] D, , OA4E 55 77 HEFEAT 55 5 26 BA
Hijr.

D =d —c (5)

(2) ¥ B8 D, f A B R, X s 2 A S 54 1 HE
Y. FEAT S5 SR LG BB |, AT 55 FELR s [a] fc o AT 540
SeL i N ey, HA AT 554 BE A S JLAE S Ak
FEA.

(3) % 1 S P dw i 1 AT 55, 46 1 Ak B 2% 4R
17, UnSREERFHARIBA TS5 2k, 9% (4) , W2k
AT S 2R AT (1)

(4) A FREFIIS TIRAT 55

3 (HEMKES

X3 O B S 7E DRTSS Wi B, I 51648
() EDF ik 7453 e, LASGE UE etk it 8 2 o
W A A5, S, X246 T S b i B — 2 A AR
SR , Zead fRAE AEERE , 158 10 & MPEG-1 #L45i
W, RIS 10 SR AT 55 R e ik
SN A R MER. 5 R B AT 0 B I 5 FE R AE
20 MiZE4T , MPEG-1 AR AR IEZ 25 Wi, % o =
0.8, ZEitH5H g =0.5.

SR IAE S EDF Bk M shZSFeLk it a3k, o
IREE AN 1 iR,

120

" W
80

S L
% 60 F
ﬁ_‘k 40 b —e— ZhEFELLETA]
ol — mmmm
—a— EDF
0 | 1 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9 10

AT 2 =

1 HEBERLER

Fig. 1 Comparison of simulation results



- 68

B 14558 B8, R EDF B pfE%sd, F 2 4
FE55 ST R B R B RGBSR, AR SOHEE. it
TS ICLI AR T, B AR5 3 ARk 8 T
RN, IR T IR 45 o i

MU SIS T, R 2 S AR AT 55 0 b
ARG, HEIRGRENA. 2584 EDF Jrik.
AT L Rk I s AS SRR IRl , Gt IRl REAT
55 B30t 0 N TR B 7 v AT 55 R ) o I B A AT 45 1)
W%, [l — Ry AT 55 I R AR R L. Sk
B FL RS R L2 1.

F1 EEMELLR

Tab.1 Comparison of algorithms

AT 155 %
B EDF AW SRR ASCREL
1 100 100 100 100
2 100 100 100 100
3 94.0 100 95.1 98.4
4 87.3 93.5 93.2 98.0
5 85.2 89.1 87.3 94.8
6 79.2 4.1 84.7 89.7
7 67.4 25.0 74.5 78.0
8 59.7 54.0 40.4 70.2
9 43.4 10.4 37.5 69.4
10 35.3 7.7 324 61.4
M2 1 A, EREE A R SO , 30
HCL S AL AT 55 i oh #8353 [ EDF Sk 48,

WEE DU OB I, S0 A 55 I 8 %5 EDF T %
e, RIS S0 2R RRIRIEAR, AT 55 (52
PEERAL T ORIIE.

54t EDF JAREAA L, Btk AT 55 sl
PR BRI, REVA BE RO 55 W] A5 B T, o
PERL B 55 RS, REECLFH I 12 2R R S
SOR B BTRAIE , 308 F T 2 AT 55 .

4 & iE

AR SCAE NS f5 TP AL P R I8 SE 3300k o i g 2 AL

AEHEAREEE H278 F4

$ il T A S IEL NS A O Sk . e S A A
YRR, P AR R T ESE EDF fEZ B
PR ARG AL S5 BT 2R, (o R G AR 55 o 15
FIGRIE ; W, 7R BESVE O EE S , R KRAE S5
WA 2SI, DA fi 28 48 55 54 51 3 2R 52 0 1 )
. AT RAETH R S A FE LS 23 5 /0 b BEER Bt
W, LURAIFFE 5 1) 2 R J A B 23 B0 5 T, SR
i IR TR,

S 3Bk :

(1] 35, HRME, 2= R, ZERNHS58E RS R
(0], /PR SEHLRSE, 2001, 22 (6) : 641-643.

[2] Liu CL,Layland J] W. Scheduling algorithms for multi-
programming in hard-real-time environment[J]. Journal
of Association for Computer Machinery, 1973,20(1) :
46-61.

[3] BofRis, Zerte, &g, SOt S SR S5 BH K
PR L], RO R R 242441, 2005, 31(8)
863—-868.

(4] F%E, 5k, XU SRS R R GRS e
BB RBETE [T]. BPEFE, 1998,9(2) 1 86-90

[5] Finkel R A,Bentley J L. Quad trees: A data structure for
retrieval on composite keys[J]. Acta Informatics, 1974,
4(1) : 1-9.

(6] MR, k&% SN ERTTEN R G AR (M].
AT T AR, 2002 242-244.

[7] K. ZERRGAL S WAL (D], 2. fErh
BHER:, 2006.

[8] LeungJ Y T, Whitehead J. On the complexity of fixed-
priority scheduling of periodic, real-time tasks[J]. Per-
formance Evaluation, 1982,2 (4) : 237-250.

(9] #AA. i XZEAERSG QoS HARMAFL[D]. K.
iR A AR K, 2006.

RERE: TF



