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RIEHATE 5 REE . EDF Bk DMES A& 1L A L
GO S AT IR B, (B B Y DUt R AR BB AT
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MFES, KA1 < < b, BNEHESFA—HEH
FHESAHEFREEE, e, BB T, FE
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EHRE PRATRIBAD , T, FHEFFEREEIRN
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BSL BRIRAT Ty0, BB ¢ BY B B 0] st [ B O
Ty BRI 7y, 0
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Tys1 = &
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2.2 EEHR
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BN REREFRFES TN T, TESHRERN
HE.
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B R R 1.2.3 MKE/NT o, FIELABEH
TREE T, 4% ,3FH EDF Bl r,, ALER
FEESFH, TUEASE T,, TAEFTEX N
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R, RA B R AR T R4 (5)F(6) M
% B AL RAR :
[rx(e,m) o)
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R T R A A, A 3C R H EDF-segment 5
%, #33 EDF-segment 335 A LA 20 32 i & 4k
HEME A, 5 EDF B, 6] EDF-seg-
ment 535 3 25 A% AL JLER AT LA7E A6 (7 54 i 6] P9 ) BE
BEMAES, IF BB RARRRIRIE N E 5 SRR 2,
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3.1 &k
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AT e HEEE 4o, BT, FHSEFIEEN
7. B, BRI F B 4 A H S REIR A A B F(
FI3 R SR M R b A% Y AT IR S5 HE T .

IR 3 T, FAESGE, BRI
HHES T EFER. B4 Fs A HH EDF-seg-
ment 3555 i} 3& AR B A (B BE e, ML E L8 T,
M1 BB 3, MRS R EAER 1,55 H
AJ RIS Ty, FAE SRR BER W32 37, 8 1 FEB0
1758 Ty ZBIRIFIFHFER]LAE) 100% , [FEELL R
BETH BRI TEI R A 2 FAst EIRE R 3,82 A 3 IR
RUSBIRTA, FHERA LK T,y FAESHFE
i ] 42T o
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AR HY EDF-segment LR L AL BLAS |
BB TRIRE -, DA 3R e A SRS A 15 PSR, PR S i1
f£% T;, $5K 3, EDF-segment HILH EEBAZ,
DAL AR 55 T, BRI 18] 82 S A1 SE BA S, 3
EDF 3k NLSEBAB i AL 54 T, BRI HE&R
S WIBRPAT T, M T, FAES , BRAET,,
FHESZEEE—EE ORI AR ET,,
FHESHPATHE, EAZREIE DN T,, FEF
BT B MBI EAT , B W 4T i TR
R DA RO R AR SR, E 4
Bz, X B 3 w4 5598 BE 3 ] EDF-segment 3k,
BT, NB1EBIE 3, T, N2 THET
B3, X RERIN R T B 3 AP B IBIE F 1 I [A]
B2, MESRE T # 182 A 3 (BFEF IRITE
A IE] S ¢ Z BT RSO ) ) F 2R, IR0 Ty, T, F
A 55 WO 1R BE I IR BRE BT, S3CHE A DAGRAEE Ty , # Ty  $%
I RER, BEAR T, F1 Ty, RUSERER,

EDF-segment 53k IO RRSHEA N T -

WAL SEBA S priority;
WG n B

Fori =1ton

{

/745 L AR EIES 1 AN SKH TR S A B
RIeBAF

Priority. in (T} ,) 5
f

While not priority. empty( )

{

//ffi ] EDF Buk FEFENES A
T, = priority. out( ) ;

7/ RPIB e AR T, , FH5

(core,time) == (5) BasE T I THRBE T, , B94%
core FIH}E] time

Schedule ( core, time, T, ); //7E time Ab{A BEIESE
HFHES T,

(core,time) = fff N (6) BEFTHTHE T,;, B
#% core FIH}A] time

Schedule ( core, time, T,.J.,z) s //7E time b B 52 B
%1%% T,'j,z

7/ VA Ty, BOSE BRI BE B ) e B O A
FERATEE R

Handle _ segment( core, time,e, ) ;

/785 MBI T AR FES AR S
BA

Priority. in( Tyjary 2)3
!

Handle _ segment( core, time, e, ) FJ EARIEIRAIT ;
// T 7E ST AT ) time i) A B9 PR B (R B

fort =time to 0

{

//coretime % 7% 34 A 4% B9 {# FH {& i, coretime
[core][t] = =0 K7™ #X core ZERSIH] ¢ AWM H, R2Z
LUE: 2ozt

if coretime[ core][t] ! =0

break ;

!

idle size = time —t;

//RERRBEEEOKE

window _size = idle size % e, //% NEELIBEE,H
4. 25 3 1 TEHIZIRAE R O BEVE RN IERA

forc=1tom

{
//core g MR BE T SEBAE 55 BOAR W LAl A% 19
AWH‘%@WIQ%B@%WE%LW’E@J&AVL
continue
H W% ¢ 72 [ time-window _size, time | NEHH
SEHFAES T, BT, RA NS HEB B core BIAH
Tiﬁiﬁ}ﬂﬁ

BEIRPAT Handle _ segment ZJ5 , I L&A
—AB [ B NS RS T, #gE s E —
A% B XAEBERT LA RO/ R R BRI A
T EES] EDF-segment B35 i TR 4 P4 1 B 6] 7 01 fy
%,

3.2 EDF-segment &3k 4

EE 1T, M T, 22 MK E NS
4, (6) FHIHAES T,,.T,, . FEFRIAT B E
by by o RPRIE f(2,m) AR, 7E EDF-segment 5
AP TE AR B O AR e, B]) win-

dow _size < e,

WEBH  ECIERI Y T ar.2 BB O window _ size /B
B K, H t,, - window _size < t, B}, T, —E AJ LA
ARXAEH,

FEVREE T;, TAESEY K B ERAE B :

(1) ty; = ry,, AP T, ¥t k%, B EDF Bk
PIPERRT 0, 1y ST, FTUAR

tZJ' = Ty < Tay,2 < tZ;v

b, NEORALSF, 5,
i, Ty, ATEUMAGZE O 5

(2) by =151 e, B Tij,z FERTHAT, B EDF %
EROBE RIS 3 R R G BE AL, T, (25
HEF T 'Eﬁ%gﬂﬁﬂg ) Tt STyt A E Tt
+e =71, te,T; te =1y <1, te = tzy,tzyjb
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HOMARR, Y t,, — window _ size < 1y i T, aJ
P O,

BT 24 window _ size B K, H t,, - window _
size < by i, Tij,z —EA LA ANEO,

TFYGHE B window _ size R 3% JE window _ size

< e, Bi% window _size= e,

R T, , DR t,, - window _size < ty; < t,,,
NJ$44T handle _ segment By A SHATH M, ¢, Z
B B B TSR IR f(1,, ,m) FIEERER d(1y,,n)
RFEAEE

R T,, ¥R t,, - window _size < ty, < t,,, ¥
Ty, #ATHRBEE, SHAE S FraiFEiing,
f(e,m) W TEE:

5 EFEIRMEONSE

L BT, BB T RERER [1,5],
He -t <e, AECRAE T, b ZBTHHFESAAL,
BXEMASHTRET,,, Bl [4,6] —ES8
W 2 EREER (6] KERDAE
T, HEAGTHEREHE, [4,6] BN (1,
2] #0 Dy, ], KEEEA RLURE Ty, . FFEHBAS
Hﬂﬂ:ﬁﬁ :rn:! LA :rlstS] Edl [h:%] —ESHER
ot by +15— 8y > 8, — 6, LA HERERG
LEEF AR A, m) TR, SERFHRET
B iEE,

S ER 1 AR, HE DA, AR
Mg-14T, EF5E,<FF0ak ¢ MTED.
B 05 &) Z BT AU (] 38 28 25 window _ size % e, 43
# =z 5 B AR 3

Z(window_size(i) Toe, ) {11)
=

EERBRTENFEOSBPRE, (11) F
FI{E N window _ size, KT window _size % e, , FFLA,
TEf# FH EDF-segment 8 ¥k i, 8 0 5 K /NS B 0 g
R EHMBR,

EIR2 M O/MKEWE window _ size < ¢
i}, 5 EDF 354 Y, EDF-segment LA SBERAL
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HEFHR f(t,m) o

TR TR BN E O EZ 1 B, e
1 AR R A, 24 window _ size < e, B}, B O
WL AT S, B O —EPR 2%, ki
BHAM T, , TEIHFE D, WAt EIR A window
_size, HURA T;, N2 THEDILEE D, W 2
EEBTRRE T, , P Rt R BEER, 2 1 &
HYIIRLRE R K BN , RGeS RIVR 38 405, £ (¢,
m) ¥R, ik,

DA BN E AT DA, M i O
K5 & window _ size < e; i ,EDF-segment 7] DL {2
R E A TER A R f(¢,m) .

4 SRR R KA

T BiE EDF-segment 8 % M HERS, A= S0 1
T—MERE. ZREEL 1 MEE » MH
£ A EE  SFE R ISR LT r MEL, B-TME
e AHES T, /AT p, ¥E[1500,6500] £y
g, T, BEWNFESF, T, FIEFBRAESE
BHEEDR , AR5 B RERCET (Bl B R PAT AR, T, N
SNFES, R FESHBEBETE AR TR (6), B
—H T,, M5t HER, T,, HHATE EE
BEAENIALE, e = 100,e, = 5,

BHHEEE m = 4 i}, EDF B % 1 EDF-segment
BREAFBRT kR, F6 AHT TRART
PARRE L A HEREXT L o

oo

- 955;;3__ D EDEEE
Fool B s
= v Bea.
B3l g g
=X et
% | '_\‘:-._ S gepeg =g
# o a
=W
= 65|
%o b
3t N |
50 : -
20 4 a0 8% 100 1 140 165 180 250

FEEH T PEd® (D
B6 FRRETEAMEE L

ME 6 ARl I, BEE R G A B R ZCE Y
B, 1 e R P AL B A SEHME S5 T, BEZ BN
B T ML AR S REACAE 55 A0 I IR DA S REAUAE 5549
JEBAIR , X BUAE i 18] Lo Ak 38 2% 1) 3R YR 20
T IXE, 3 B DX TE] #B 4 B R 72 BE B4 A ]
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TR2E, FEE Z A A S RS T, 6038, KRy
BB I, IR AUF R TR,

BT EDF-segment B ILREAESS T, , {E5 30078
MR R BRI R —-E O E
W EDF-segment B3k AT LL 825 4E BBR AU F] A28, M
& 6 A LB H R FEhie .

A 6 IR Al BRI, Ak f g B d 90
J5 ,HEH] EDF B pY RS040 J8% 0 SR L T .
T 5 EDF -segment B3 ) REFHH H 2 AT R,
FEERNERETELEENE N, FEIE R0
BERERTHES T HEHW, B =My
T FAEFHM, B m < > w, 5R(7) WK,
BrASBEERPATH T;, B BHIHEL, WREH
Tjo EFTER(6) FHeFE 1y, + oo BHRGEF m
AR BB ST 2 R HESN, o XFRLH @ e B
ZREE, i = 1,2, - ,mo 2 m B, tm -1, <
e, I, ] EDF BIEM ARG M BLME 7 Fin g
N

L | |

h_‘I
&

o4 WA
SR

7 fHigd®E EDF 8% H R 19/

Ty TEREL W ¢, 2R, BT T, BHERH
B,BAY2 CEEN,BERESEIZ1 BN T, ,
PATREA BEPAT, FIEER 3 LA T, | 7E¥ 4
VAL Ty, THALES BT B B B m] A ERF 537
BE T, ZBIHER,FH o, -6 <e, BILIHEE
WETE T, EF7ER 1 M3 EPAT, T, EFE
B2 fikk 4 BT, 1 RE 2 R AR 100% ,
A% 2 F0% 4 MFIHERR e,/ o, RGEEBF TR
A (1 +e/ e)/ 2, {HRMH EDF-segment B i},
Ty, M Ty, SHWEHEI 4 LA HI ERR
B, 8 Firn o

¥
E1 A ]
2 |
#3
Ea 1_-
=N e
FBRITEHIE

8 ¥ A1 EDF-segment B3k

HKWMEE EDF-segment S IL7EA 7] 72 8T X5
BHES PATRER LI SRS 6 MRKSEK &
4, PR BIINE 9 B IS R

@ s
Fap S CERT PR (D

EY FRWUIHFHSEAELR

00 120 140 I60 18G 200

1 9 I, EDF 53k HABHAE 80 M EdA A
BLIER , T EDF-segment B 35 7] PAARIE 110 AME M
IEHPAT. XEEULH EDF-segment A5 {H BT LA &b
HESHEERER f(t,m) , SERATLAERXT T, , (£ 56
AR BB REFHIBR . #ER BBl LR
ik Ty, A2 E R B E, ATTARIE T;, 254
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A hybrid task scheduling scheme for multicore processors
based on improving the EDF algorithm
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Abstract

In order to schedule the real-time tasks in multicore processor systems, especially to handle the hybrid tasks
composed of real-time tasks and non-real-time tasks, this paper presents a hybrid task scheduling algorithm based
on the improvement of the earliest deadline first (EDF) algorithm, called the EDF-segment algorithm. The EDF-
segment algorithm can arrange the segments caused by hybrid task scheduling, and migrate and merge segments be-
tween cores to enhance the processor utilization. The EDF-segment algorithm can not only solve the hybrid tasks
scheduling, but also avoid the reduction of the multicore processor utilization by using the EDF algorithm, and en-
hance the utilization with the guarantee that real-time tasks can be processed on time. Proved by theoretical and ex-
perimental analysis, the EDF-segment algorithm can be effectively applied to multicore processor systems.

Key words: hybrid task schedule, earliest deadline first ( EDF)-based algorithm, time slice arrange, mul-

ticore processor

— 239 —





