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Abstract: This paper proposes a new scheduling scheme based on priority table design by integrating two
characteristic parameters (i.e. deadline and value) of a task. Two real-time scheduling algorithms from the scheme
are presented: earliest deadline value (EDV) and value earliest deadline (VED). Furthermore, how to implement the
two algorithms using multi-linked lists is given, including task acceptance policy and task completion/abortion
policy. This scheme can also be applied to integrate two other characteristic parameters or even three characteristic
parameters of a task. Based on hit value ratio, weighted guarantee ratio and differentiated guarantee ratio, the
performance of the VED and EDV algorithms are analyzed, the experimental results show that the VED and EDV
algorithms can improve the performance compared to the classical EDF (earliest deadline first) and HVF (highest
value first) algorithms under all workload conditions.
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Hm g R RS B i WU E IR 25, LSF 3K W A2 K 5 e D0 56 G FR IR 4 B A o L 2 PRI T PR AR 55, VA 7
T R GEAT X B AR B T JLsm AL (R AR I B BT, R G A W] RETRIE JT A HROAT: 25 745 e 8 1 2 4
1E 33X i EDF 504 LSF 57944t BL SR vk BE PR 2, B0 28 5 30 K B R L 4 8 300 1 22 DA BT I e PO AT
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Fig.5 EDV-5 none-square matrix priority table design  Fig.6 Three-Dimension priority table design
K5 EDV-5 4EJ5 BRI e g R Bt Blo =#eftstdkit

Tl 21 200 B vk B AN BT R 3 i B T AN [ P45 AL 2 R SEBLAS ) ) 1 B2 5006 T HLRe e ) T4
FE55 M HARARfT 3 NEFIES 2L

3 EMETFMAERRBEE X
P

ARATLL EDV S 1,45 R T 00 S 40 2 (¥ VR S8 S50 10— b sl B BE T S 4 R M R A 25 IR A S
G F 5043 ) S 0 A 3 F#OE AT 45 R OF HIETME AT 25558 07,07 5 0" #2415 23 IR Sk 45 it
KU IR FRGE R, AT H T B — A2 4 LI SE 23 2 I UG I XU 2, 02 0 T T 55 4l s M A S5 3 B
145 45 15 TaskNode ¥ 454 15 584 1 LU F
typedf struct TaskNode {
inta; /LS5 RIE B A
int¢; /ALS5 IR RIAT IV 1)
intd; /MES5HAEOE
intv; /AT A
int ij; /MESSHIAT H AT R
intp; /S5 ISR
struct TaskNode *pdprior, *pdnext; //%& T-# 1k ¥ L 55 B £ Fa 4
struct TaskNode *pvprior, *pvnext; //%& TV {H W4T 55 5 R I8 4T
} TaskNode, *TaskLink
TaskLink dhead;
TaskLink vhead;
TaskNode *pactive
b dhead 5 vhead 45l Q5 Q" I3 345 2 pactive 48 1) 4 I IELE AT 1A 45 45 £
TERGEBAT I RE 200 AT 55 Bk« AT 55 50 BB AT 45 RAT I, 75 S8 P B 56 20 3 0T HLAf s 4 dee i 10
SR INATS5 2T I T IXRE (R0 S G A R Al ) JRATV 45 L1 T e P I T 52 2 M 1) A 55 BB WAL SR 5 4 55 56 1/ R
1SR WG AT B AT 55 ) H2 W 5 4T 55 10 56 B/ R AT Ak PR
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3.1 ESERER

BT S5 L I, R G AT 45 B s AT S5 BN Q7 5 O I I ST 25 IR0 S 0, W7 2 15 5 24
o | I AE AT AR SS
AT 55 B W SR 10 SR R T
1) ¥ pnew $i& 0 FTAE 55 SR HREH AT UG 4 Null;
2) HEAE5 prew fEA Q7
(a) pd=dhead->pdprior; //5E X5 F5 17 Q7 12 45 44
(b) i=pd->i+1; HATRFAE SSAE L SE R R T HIAT T s
(¢) while ((pd!=dhead) and (pnew->d<pd->d)) { /T & FAL51E O P RIS B
(d) pd->i++; pd=pd->pdprior; i—}
(e) pnew->i=i; /BB BAE S AR SE R R T HIAT N AR
(f) insert(pd,pnew); /3T pnew N pd 2 J5
3) #E4T5% pnew AN Q"
(a) pv=vhead->pvprior; //5€ X ¥&%l F5 1 O R 45
(b) j= pv->j+1; TR S AR SRR T I 51 R A
(c) while ((pv!=vhead) and (pnew->v>pv->v)) { /[T & FrL51E Q" IS E
pv->j++; py=pv->pvprior; j—}
(d) pnew->j=j; BB BTSSR SE R P I F T bR
(e) insert(pv,pnew); /B pnew N pv Z )5
4) VAL S5 IO 56 GO HINT IS 7 75 B b B IR A AT AT 55
(a) pnew->p=(itj-1)*(itj-2)+i;
(b) if (pnew->p>pactive->p) { /L% pnew 15 MHTAT 5
pactive; pactive=pnew;}
XA VL) Il AT AN 2 (1 J2 &5 R R R 300 1) 2 4, DA o 3B 1) A1 9% 4 IR PR AR SE 2R b I A B 5 HLAR S 4.
TEEIE B R, E0 01 5 O &4 — M, UL Sk M B A4 Bk 0@2n), 2o n by MR i se g b IR AT 5554
3.2 EEFTR/RITREE

2 AT 55 58 BT B A YT R AT N, AR T A AT 55 58 R R T S 3 8 AR AT B R
1155 45 i NI SE 9038 TP A8 B, 5 HLAH N b 3 8 )5 248 55 (94T 55 91 R b LUEDRT UHSAE 55 I 56 4, OF HaE#e ok
Pt AT S5 LT

155 58 B/ R AT SRS (1 STt R

1) IALSE AR TP AE B 224 i 5 B AR 55

(a) /I Q7 BE R RS R AT 55 4 0
pd=pactive->pdprior->pdnext=pactive->pdnext;
pactive->pdnext->pdprior=pactive->pdprior;

(b) /1IN Q" FER h B R 55 45 05
pv=pactive->pvprior->pvnext=pactive->pvnext;
pactive->pvnext->pvprior=pactive->pvprior;

(c) delete pactive; pactive=Null,

2) Q7 BER T T AT 5 EAE 55 14T R AR 1

while(pd'=dhead) {
pd->i—; pd->p=(pd->i+pd->j—-1)*(pd->i+pd->j-2)/2+i,
pd=pd->pdnext;}
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3) Q" BER T I IR BAT 55 51 T bk 1
while(pv!=vhead) {
DpV->j——; pv->p=(pv->i+pv->j—1)*(pv->i+pv->j-2)/2+i;
pv=pv->pvnext;}
4) M\ O BEFESK G U BRI A S G AT 55 2 AT
(a) pd=pactive=dhead->pdnext;
(b) hp=0; //ic 35 it AT 55 ) d s L 56 2%
if (pactive!=dhead) {
hp=pactive->p; pd=pd->pdnext;}
(c) while(pd!=dhead) {
if (pd->p>hp) {hp=p; pactive=pd;}
pd=pd->pdnext;
}
(d) if (hp'=0) /T4 pactive |5 P AEPL 88 I T LAINAT
ALY SR NEER 015 Q" T B BR 4 S8 04T 55 45 051 FNREBE BR 45 510 R — AN 46 T 46 3 AT 45 10 4T
550N bR ER AT 5 A SE G X B R L R X 01 5 QY R — M i S e I S AT 45 1 e A
REFAH O BER (AR AT LU O B 2, I8 I A% 15 Ky O(n). R G S 30 IR B2 24 E Sl O(3m), 2o g 4 T AR 5
RRT IS EL

4 MEEESR

T VG EDV HvE S VED SykfEANH 518 N i PERE, A1 LL EDF 5% 5 HVF 8R4 b FR 28, W SL B
F HVR. INBGE A RIE R WGOR 5 2 453 EIAAHIE %R DGR X 3 771 Lk EDV 9%k, VED kA F

T FRA B BT A 05 2052 3 b AT 454 1 100 MT5% Ji(i=1,2,3,...., 100) 4L B AT 55 F 2 B 48 7 I B0 07 7 4=

(1) B4 MRS AT I 8] C AE 5~105 AN TA) B G 2 T8 B ALIGE 36, A A 250 43 A

(2) 55 RS g, BIE RI TEIR A IIE R T, IFR 8000 A0, T 3% R T A G B T=N*C/p, Hoh N &
AT 55 SR (BT 2 B (M Ak 2 100), 02 713 B8 P 26 (1) T A £ 380, FR A bR R 4 2K

(3) W f* RARALLS A ha st 8] 5 S SR A% T $0AT I 18] 1) B 269 L < RSB 48 2.0 (¥ 38 20093 A, A 134T 45 S 431
Jij FA AR A 3 Dg/:Ci+ij*Ci;

(4) HH T AT 45 100 SE B BUAT BT TRD8 85 /N T4 25 (1) S DR T AT B [ BRT b 2 S € R AT 55 10 S B AT B[] 5
BB TEHAT BT B LG 2,38 B £ 0.4~1.0 Z A1 (R34 50 43 A JUAT: 55 SE 481 (41 3 S BR 4T B 0D 2R 0.7+C

(5) 1E55WANE V RN 1~100 2 8] 135750 2347, 5 BT AT 55 4 Kl 43 B SC SRR 5 AN ) 1) k(0<k<9) A2 51l v,
Horp kR R Z R BT SS 1 CBRR R R AT 55 B T30 k2 ALY R 10<V<(k+1)*10.

AL B 5 56 45 A R 100 YRMST SE 86 25 S 11 34948, BRI SE SIS AT I FR S () R 30 000 AN i)
TG ARFR G e TAT 45 MR IR 5 B $0AT I 1), 0 T B VR AE AN TR S 305 1 1 PR BE, 92 56 b, o) B 9
[k 0.5~3.5.

4.1 HIMER

Kl 7 4107 EDF &3k, HVF &%, EDV &% 5 VED BEfEAF 73R 1) HVR 28 4b s Horp x i br
PR 513K p,y AR AS R 5 B0 1 S BN (E %6 HVR.
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