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Abstract

Genetic algorithm is one of the mainstream algorithms to effectively solve task scheduling prob-
lems. Aiming at the problems of premature convergence and insufficient search space in traditional
genetic algorithms, an improved algorithm GCGA, which combines adaptive genetic operator, de-
duplication mechanism and grouping competition strategy, is proposed. The algorithm is deter-
mined according to the degree of difference between selected individuals. The probability of indi-
vidual crossover variation, and deduplication judgment is used for repeated individuals in the
population to improve the diversity of the population; at the same time, multi-offspring competi-

SCES|: ERL TR EED HTE S M PIRRERRAD]. R EOR 5 R, 2022, 10(3): 342-349.
DOI: 10.12677/jsta.2022.103041


http://www.hanspub.org/journal/jsta
https://doi.org/10.12677/jsta.2022.103041
https://doi.org/10.12677/jsta.2022.103041
http://www.hanspub.org

LR

tion is used to improve individual quality and search efficiency. Experiments show that the aver-
age performance can be improved by 25.84% compared with the IGA algorithm.
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Figure 1. A DAG diagram mapped from an actual program
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Figure 2. Framework diagram of GCGA algorithm
2. GCGA BIAHESRE

32. BENZNRE5XRRER

ANTFIAE SO 5 28 S5 MR 4% 10 U L RE 6 S M SR E IR B ARV BE o XT38 XCR Pe Tl 5, AR BEL K, £
BRI B s G N R MG AT Re B RIROR, HRUVEE D& BB RLREES, MR

DOI: 10.12677/jsta.2022.103041 345 AL JRAR T A 5 N


https://doi.org/10.12677/jsta.2022.103041

LR

BB TAEFRE Pm MBUE BN AZEEIGE 2, WREUE A, 54 A St 28 e A L o 48
RAEE, WRAA, AMEBATEE R MR MR R 5 7= 4 3 0 MA, TR AMA . 7L
AR Tl Tt/ 3 0 ) 5028 305 I8 O B 358 S 5728 5 MO A 95 A BR3P S D M 20 02 2 2
XGOS, AR B A O R 38 R K, o L P BRI SR AR . &
SR, R DR &R 2 X SR, H 7 R R QAR G) TR

o = (i)

K, *—————= other

P.=<K,P(i,j)=0.7 )
K,P(i,j)<03

Foa =/ (i)

P, =4K.P(i,j)=0.7 3)

K, * other

KA P AP, 53 AR R SR AR S fonae S BRI R IIE R, K~Ke 72> 0 ] 1 Z[A]
ML HA K> Ky Ks> Ko 352N A5 B RIE AR AFF A AR BRI, i A4 (1 it & T
RERLZE, i EIE AL IS FRIUE AT 1T P, j)ZRS HE Tl A A 5 5 K& BB R AR LS
FRAAZETR (12 1 A b 56 TR B 5 I RS AR S B LU A8, o R () s o AR IR ELELH A AR TR
SO E ERME, MFEBUER 1, AFRBUER 0, BT 5 KA B RAH FME A REGE N aij (k)

P(i, j):w Q)
. 0,i(k)#j(k
alj (k) = {1’ i((k))= ]J((k)) O]

3.3. XERE

GCGA HikE it m s m AR R, SRIPCE 2 TS NT A, 8 15T 25 TR B 1 e A T T (1]
B EMARH LIS R 23R IR Z AT 551K, (R ST S PR AAAEA UG AL, M 2 A
REIFELE I R, PR e AR TR AR Z FENE, 8D TR T R RS
Fl. ETX—Hir, GCGA FiEMIEEMB P AMARIZ AR R, Sl T AMRFRUE I LR . XAk
TR G FREE AR AT AEALRE W, ARRUEE TS A (@) M), 4 PG, j) = 1 B EEBAMA
5MEMAMEAESE, ARVPEHAMESNHFEE, EREREAR AL OB IR & BRI M, DU
BMEMRE, REEERSE.

34. BIEHTF

GCGA Hik2—F e g, BAERIEBAEREE, B DR AR fE R A R 1 28 X5 AR
ST, SIASIE T W] A A TR A 2

FEFHENUER 5148 XE T UC B MER Xk v AR T Ve Bl i &R, HAORE: R IS
B, e R — N MERI S M2 ps, SR XA B8 — AN JE DR AR ot SRR p, X6
& p > ps FAFIIFE DR HEAT X R BB R AT e o 6T B g AT (1) A8 - SPC RN R s — A B 1 (1) B ATk

DOI: 10.12677/jsta.2022.103041 346 AR IR HIAR 5 B H


https://doi.org/10.12677/jsta.2022.103041

LR

TR, BA AR RRIRE Sy, i R R B 25 Tl LA AR RS A
PEE, R R LB 2 e BT R AT 5

BT E AT E T RM RAENMARE R A BV A, BENLE RSN B ERE 2L, Ik
PUTELX LA B AR . R T RENLAC# A AL R 557 EM BB MAIE R K FEVE R, BENLIE B Mz
BRI, IR PN EE SR AT AS T OB A, AR 7 7R AR T AN AR AR G 4k K T TH
AR HE R, s 1 g e 7 10 Tt R L

4. SCOE

T BAIE BT LR MRS, R C SEILIGA Bk, RSP 38k LA i Al Sk Ve Ak 1 2 5
Bbn, 0 HIRRAEREN LA 55 B 5 SE PR35 P I IR R - P 3 iid L i 5577 SR s(o) i, 45 nik
FORT O I, SIS 4 OPEREIR T 5005 B, LN T 0, BEHISE B MITERELR T-501% 4.

ACC(A,B):M*IOO% (6)

L,

4.1. FENESE

MR4E Kun [14] TAE A BUBENUT S5 IR, A SEI0 e BT 55 B HP AT 2549 i S B (NT) s BENLAT S5
DAG M KELE(LEVEL)RUE T LL(CCR). ARFE 5L 1) (NP E 5t LBl HILAT 45 B i ) 4 1) 2
. Horb, NT BEUE A 25, 50, 75, 100 (BRIAE 50); LEVEL HBUERZ 3, 5, 7, 9 (BRiMHE 5); NP [H)
BUE N 2, 3, 4, 5; CCR MHUEAR 0.1, 1.0, 5.0, 10.0 (BRIME 1.0). EFEHIZEED:, FHAHF 100
AR, RATA R 6400 KT

30

25.24 251 24.05
25 22.84 21.37
20
— 20} = 16.44
S 15.87 1516 | = 151 1529
O 15} Q
Q <
< 0l 10}
5| 5
o ) . ) ) 0 : " " "
20 30 50 100 3 5 7 9
NT LEVEL
(a) NT % ACC [fI50 (b) LEVEL % ACC HI5¥m
30
100 91.56 120 25.91
25
80|
S ol 56.26 ;\?20 r 17.35
o O 15
2 wf <
24.89 10
5.25
20 5}
0 . . : " 0 ) ] ] :
0.1 1 5 10 2 3 4 5
CCR NP
(c) CCR % ACC 150 (d) NP % ACC 54

Figure 3. Random task graph experimental results
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Figure 4. DAG diagram of the actual task
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