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Local Cloud Task Scheduling Algorithm Based on Improved GEP and Change of Resources

LI Kun-Lun, WANG Jun, SONG Jian, DONG Qing-Yun

(College of Electronic and Information Engineering, Hebei University, Baoding 071000, China)

Abstract: Cloud computing has become the focus information processing and many related fields with its powerful computing and
storage capacity. For some of the existing phenomenon about the large calculation and high computing time cost in cloud task scheduling
algorithms based on the batch model and evolution algorithm, this paper presents a local cloud task scheduling algorithm based on
improved GEP and change of resources. In the process of designing the algorithm, it is first improved the GEP algorithm according to the
characteristics of cloud task scheduling. And then, this paper constructs a fitness function considering both the comprehensive utilization
and energy consumption. Finally, this paper constructs a local cloud task scheduling algorithm based on improved GEP and
comprehensive utilization. The algorithm proposed in this paper reduces the computing time cost by monitoring the physical resource
usage and reducing the number of physical machines involved in the task scheduling. The comparison experiments among GEP, genetic
algorithm and the algorithm proposed in this paper based on RH (rolling horizon) model has been made. The results show that the
proposed algorithm can not only reduce the optimization time, hard to fall into the local optimal solution, but also has the faster
convergence speed.
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5 B P 2 AT 450 2 55 1 R LA T G i, ) R S 3 A B R K, T R e GEP S R kAT S
e, DT i 2 o DA G 0 R 00 3o X 2% e €0 A PR RS, 1T LAAS R AT 45 15 8 IR0 I 5% 2R, S IR 45 40 L PR R4

SRR RINR:

Step 1. X}z Wy ELALIK 25 A F) 30 AT 1 4 190 ) 4 45 6 )T 3 BB (LR WD B HL 4% 1 5 5 1 S RO A
S5 W,

Step 2. LB #4051 )7 sNIHESS (W4 — AME LSBT G5 30 T TR 1SS SN E genel HITER;

Step 3. XHYIEEMLIREAT Sw AL, B 2 gene2 I FE URIK B 3k 1T A 22 45 A P i i o

Step 4. R 2 F(8)~2 K (10)7f e 1 . FE iR 3L
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Step 5. T & BlRE /I BEBLA SR 1 ACRERE;

Step 6. X BEAL AL R HH A B3 AN G CARIEAT A7 M I 20 SR8 O A R A C A WU HRAT Step 7. 201 258447
FE TR G AR PRS2 G € AR AT T B AL A ok, 18 28 26 B R0 e A 33 i 2B RS 1 A R

Step 7. T AR 14 38 0 RIIEAQ U BOR 1545 G b 20 SRAF &, WG AT 45 J0EAT AP A R 55 BC. 0 R AN A
A, AR 5 3k 1K) GEP X e (AR BEAT A2 S AN B (AR RE B 6 P o), 25 FGHT ¥ i 5

Step 8. REFT G b AE G (AR DEAT fiF A5

Step 9. M AFFBL I () 0T B 5% 2R AT 55 20 e B AH B (K 0T 2 P Ig 4T

Algorithm: Population evolutionary algorithm.

Task: Obtaining the population with the better fitness

Input: Initial population P(1xInN), iteration number /¢tN, individual number /nN, mutation rate Mr,
transposition rate 77, recombination rate Rr, parameter i.

Output: The population with better fitness P”.

Begin

Initialize: Uy=P(1xInN) and i=0.

For i=0 To i<=ItN By 1 Do

If 50<i</tN And max(Fg(P;))==max(F(Pi_1))==...==max(Fp(Pi_49)) And F,,,(P;)==true
Then %  Fpfx),Fpan(P;) are shown in (8),(7) %

Uy=P;

Break
Else

Update U, by the elitist strategy and roulette strategy
Update U, by improved GEP algorithm as in section 3.3
While F,,(Uy)==falsc Do
Update U, by the elitist strategy and roulette strategy
Update U, by improved GEP algorithm as in section 3.3
End While
Pi:U()
End If
End For
P'=U,
End
Fig.6 Pseudo-Code of population evolutionary

K6 MhREREL B ACTE
5 FEXESERS

AR Matlab % 2 FRIE T (94T 55 18 5 S0 00 AT A7 B0 5206, S0 11 3 8 PN 2 B 5 36 T o4 dk GEP R %% Y 0k
AP 5 I JR R AT 55 W B SV AE AT 45 I H I S B0 58 , 42 7)) GEP AT 45 57k R R GEP =oAL 45 4
VEIBAT B 1] A B LR, 42 ) GEP. JR3 GEP FH35 3 15t 4% 422 18 R B 0226 AR B L.

SEIG (R AN S22 LS P N B O BEHLARIR 4545 2R 2 R H Matlab % FE— 2 IR AE A5 BEYE L Y
SRIBENLAE R 10,20,...,80 NP EEHLA IR 0L m &, 40 2 s s, BT ELI0A A R EEHLAN U0 = R 55 A
i, LABE ML 5 XA e A 41k vk 310K BOAT 45 ) 5t B AL 5€ 168 20 32 47 P AT 45, 40 2 R (B) BT, A 35 T 41 B At
NN AT 45 IR S,

51 ETHHGEPHME RN T ENEMEESAEELINSHELE
1 HE T HT S GEP RS IR MU 51 R AT 45 B VR AEAT 45 o T P K 45 TS5 5
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Table 1 Parameter list in the experiments

F1 LR P RIS HE

Items Parameters
Iteration number 200
Individual number 10
Parameters of improved GEP Mutation rate 0.4
Transposition rate 0.3
Recombination rate 0.3
Parameters of physical machine selection  Utilization rate (IR) 0.80
Parameters of fitness function a;b ?g

B 1 AL S I 5 IS B R4 e T 3 A4 80k GEP B G S 4. 2576 ) FH A 3 (AN
TN B B G 24

(1) ik GEP SLiEAH R ZH 4 e

BudE GEP S AH K S 4 58 32t 2 (= /2D 100 )1 R B S 15 5.

WA AR SHO W, 2,58 1 AR I AR, 28 2 51 0 R AN AL MR M HEAT 100 (RS2SR
J& HIWCSIOEARIR B A B WL 7 ) LRI, A2 A 2 B AR A B0, 58 A 3 A1 4 AR IR B 1) S 3
H—Pp TR IR BORT 0 1 R BRI R, BAE 137 33 A QR S IR (9 S A 5 (E 0.4,

Table 2 Mutation probability and average iterations table

F2 RAMRMFEIERRBE

Mutation probability Average number of iterations
0.1 70
0.2 40
0.3 21
0.4 8
0.5 13
0.6 29
0.7 70

80
- /
40
30
2
10
2 x| 4 5 6

Fig.7 Mutation probability and average iterations figure
K7 AR AN 23 A i 8]

(2) L R FH 2 BRIV 1 55 2 ) 5

N TR ARBE IO £5 A B P A 3G N FE S B0 AT 8858 ASCIE A th 10 M EN U IR = RS R R (2
DIEAT 20 YOS BELEISK 1A 55 HEAT 23 B T 6, DA 1 7 6 R AR SC B LAl R o — i 45 20 P SR 10 4 2
B AR AR 3.

MR 3 Fion AR 52 526 v 40, 0 FL KL S BERE 1420 $(1/19.0670=0.052631579) i 2 55 22 & B 10 7 44
(0.811282798) 412 10 1% /e A7 FTUAA SO I S5 ¢ BEAE N 10,a,b ML (R A5 2B B 5E 0 0.5, 13 3l i1, R
Ly M) T 2 B A3 MR A 0o v, U 3 P 2 5 3 P R ) B LS 22 46 J) ¥ GEP 1 B2 A 42 JR) GEP 18 B2 £ 32 AT I 1] B
A% R 2 BEAN I S SR R Y i T B 1 o AU, DU 2 6 2 A 5% I R B0 AR RO A O R S W) 38 A
W BRI 9l o B R 48 IR S5 W EL B A0 20 K S SEIR RN B AR SO e BR 25 5 ) H % B {EL(IR)
4 0.80.
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Table 3 Example of ten physical machines allocation strategy

87

F 3 10 I 23 T A0 28 £51)
Number of physical machine CPU utilization | Storage utilization | Comprehensive utilization | Energy consumption
No.1 0.61 0.984 6 0.797 3
No.2 0.998 0.282 333 333 0.640 166 667
No.3 0.979 25 0.750 833 333 0.865 041 667
No.4 0.638 857 143 0.990 166 667 0.814 511 905
No.5 0.492 285 714 0.993 5 0.742 892 857
No.6 0.665 833 333 0.9912 0.828 516 667 19.067 0
No.7 0.949 571 429 0.999 625 0.974 598 214
No.8 0.425 5 0.999 5 0.712'5
No.9 0.979 0.5136 0.746 3
No.10 0.983 0.999 0.991

Average utilization

0.772 129 762

0.850 435 833

0.811 282 798

5.2 £RBGEPLEIEEIAEE LA hE XIZITH 8 AR LR
WK 4 AP 8 iR, 42 Jm) GEP AT 451 B SV A SC R BT Hi 16 =535 GEP AT 45 FE Sy A M BEA LA 3L

XU I N 5 R GE T AR 18 AT

I TR] Je A = 1) 22 BT B/ (HR B 25 5 2 A 55 U L BELAS B AN Wi g

%, 4 Jay GEP Ui B2 S3A (R 32 AT I 15 5 A% A A Wy S 838, 710 A S Jy 35 GEP i 32 55325 1038 AT I [] Jl A Je A £ B AN
A2 X FE A A B P B AN W s 1, 42 )50 GEP 8 B B30 8 A7 A BEALREAT G B, 1) g 2F A SR i, HL vt
SO 28 FE SR . 100 A SC e B GEP I BE Sk I T S SR PO F AN IR T = R GT ) BEAL IR AN 4, T 2 25 A
FERANTF LR BE R M ELHLA £ R, A SO B3 GEP AT 55 I B SHAAE M BN L 2 1 = R 4

S AL IR B

Table 4 Comparison of time cost

R4 IR AN H
Physical machine number GEP Local GEP
10 10.225 433 4.425 594
20 31.848 64 15.390 419
30 36.586 446 22.940 431
40 50.924 288 30.440 591
50 131.685275  20.363 416
60 75.324 709 16.565 887
70 177.904 282 24.481 523
80 233.7323557 14.737 677

250

05t of task scheduling
N o "
2 @ ]
8 5] =

Time ct

o
3

i}

—+ —Time cost of global GEP

Time cost of local GEP

10 20 30

40

50 i1 70

Nurnber of physiceal machine

a0

Fig.8 Comparison of time cost figure
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PR 3 AELAE 3 N FE A B 330 T4 )% GEP AT 45 R FE S1vE IX 2 N, A& GEP Sy fE [BAGig 4T
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1057 ——+ — - Global GEP 1
——+— - Local GEP
- Ordinary GA
10 \ . . . .
a il 40 60 &0 100 120

Iteration of population
Fig.9 Comparison of the adaption degree and iteration time
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MEEAE b6 A SCHR R GEP 23 A1 55 1 B 300 A28 AT I 1A A« WAg Skt JE8 R i B2 SR s DAL 55 7 1
A IR SR v
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AR A G 0 A% S SR FE 08 HL 5 T I N R S i AR L K GEP SHESIA R T =k S 55
i B2 AT, o H 2 ) R 3 7 SR T S R I T e T T R Ak BRI B) 3 2 AT 55 M L A
(1 VS50, IR 3 A I i) AR 1) i, 388 1T — bk T 5 GEP AN B8 5 e A 5 1) =) S 2 A 55 T P A0k i ik I
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AL USSR B . T AEATIN AL 38 R BEAL IO A R R S5 7 A 21 7 5 1 s
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