wfﬁ-’ffh?f*l'?

COMPUTER SCIENCE

EHEFARCHRERZRSAESSRSB[RRARES ZHAR
EI L SKIDE, M, TR BB=

5IAEX

EF R KINE, BRI, TR = HEFBENEHNRENRSAESZRSFRREETTEH
RU]. itENEE 2024, 51(6A): 230900099-10.

WANG Tian, SHEN Wei, ZHANG Gongxuan, XU Linli, WANG Zhen, YUN Yu. Soft Real-time Cloud
Service Request Scheduling and Multiserver System Configuration for ProfitOptimization [J]. Computer

Science, 2024, 51(6A): 230900099-10.

BUXEEE (BERXINE IE JEREENE)

Similar articles recommended (Please use Firefox or IE to view the article)
TANERL 2GR

Overview of Unmanned Aerial Vehicle Systems Security

HENRIE, 2024, 51(6A): 230800086-6. https://doi.org/10.11896/jsjkx.230800086

HA BRI T2 BRI VALK
N-variant Architecture for Container Runtime Security Threats

HENRS, 2024, 51(6): 399-408. https://doi.org/10.11896/jsjkx.230200099

CDES: 3RS = 2R EMREITAE 5 E
CDES:Data-driven Efficiency Evaluation Methodology for Cloud Database
HENRES, 2024, 51(6): 111-117. https://doi.org/10.11896/jsjkx.231000140

—fEFIESMKSHBEREHAMNIEE
Auto-vectorization Cost Model Based on Instruction MKS

HENRSE, 2024, 51(4): 78-85. https://doi.org/10.11896/jsjkx.230200024

S RGBS T LR

Survey of Inferring Information Diffusion Networks

HENEE, 2024, 51(1): 99-112. https://doi.org/10.11896/jsjkx.230500127


https://www.jsjkx.com/CN/10.11896/jsjkx.230900099
https://www.jsjkx.com/EN/10.11896/jsjkx.230900099
https://www.jsjkx.com/CN/10.11896/jsjkx.230800086
https://doi.org/10.11896/jsjkx.230800086
https://www.jsjkx.com/CN/10.11896/jsjkx.230200099
https://doi.org/10.11896/jsjkx.230200099
https://www.jsjkx.com/CN/10.11896/jsjkx.231000140
https://doi.org/10.11896/jsjkx.231000140
https://www.jsjkx.com/CN/10.11896/jsjkx.230200024
https://doi.org/10.11896/jsjkx.230200024
https://www.jsjkx.com/CN/10.11896/jsjkx.230500127
https://doi.org/10.11896/jsjkx.230500127

. 25 & http: /www. jsjkx.
1_{‘%:%*{‘? ttp:// isj com

COMPUTER SCIENCE DOI:10. 11896/jsjkx. 230900099

EHEMEARUNRELINZRZAESEREFZREEET EAR

F R X OB KHWE #HHwW E OEFE OB =
1L MRy FRfEELREFER LHh % =% 222061
PHREIRFUHENBEETEZE ¥ 210094
SILHEHERNFHEER L %= 222061

4 FEx(FED M 310030

i E EsHAT OTEHERGORMEN  EFAALH S IMARTATLIHRAERNO SRS EZL., RS/ LETA
ARHILEMEBAARL AP REFRS RS IRS AR B A =3 FARG — A S P, X B 4 ey AF R & =it
FHRARGFRBE R, X® AAAXTERSBZAOHALELAHRTBES SRS S A FRGBEE RKA SRS H B ®
BT ZMEFFRAGATHER. ZLHRTAFEARSFFRALRRERFAZREANBRLNT 2RFEZZANDET R
W, BEERZREFERAEL SRS EREDREAKREI ZIRSA 0, N A4 P ARG L LM ERBEEK, Bib, A=
BERBEHRT—AEOKETZREFFROZMESAELE SRS EREFTFL T o LR0, I AANHLLERE R
5 RAGHRSLETREEZRSFRLBZHHEEAEL, MHESHARA KT ELSEE B R EN L YRR S
HROMFTERMA DY HZRS A, AR BORETF RS FRL AR E T Lo A A0 AREFHORSE TR,
FET —AEATRERETOABRE SR DRARKEZRSFHFRAE R E RS BREAZTRKUERESAE, RE.H T RIiEMR
FHEOABE T TREER, FIELERAN . SAAG R ET EML MR TEFINGZMSABFHEMT 6.83%.,
EER.FHE SMEBRAEARE;ZMESFRBAE; ZME A HE KRR A ETHER

FESES TP391

Soft Real-time Cloud Service Request Scheduling and Multiserver System Configuration for Profit
Optimization

WANG Tian' ,SHEN Wei' ,ZHANG Gongxuan®,XU Linli’ , WANG Zhen' and YUN Yu'

1 School of Information Science, Jiangsu College of Finance and Accounting, Lianyungang,Jiangsu 222061, China

2 School of Computer Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094 , China

3 School of Science,Jiangsu Ocean University, Lianyungang,Jiangsu 222061, China

4 Alibaba Cloud, Hangzhou 310030, China

Abstract In cloud computing, there has been considerable research on multi-server systems based on the continuous innovation of
multi-core technology. Establishing multi-server systems to provide cloud services to users and optimizing cloud service profit-
ability is a hot topic in cloud computing. Research on these issues drives the continuous development of cloud computing technolo-
gy. However, existing studies on multi-server systems either focus on optimizing cloud service profitability through the configura-
tion of multi-server computing resources,neglecting the schedulability of cloud service requests themselves,or concentrate on de-
veloping service request scheduling strategies to improve cloud service profitability while overlooking the dynamic scalability of
multi-server systems. However, when using coordinated optimization of cloud service scheduling and multi-server configuration to
enhance cloud service profitability, the complexity of the problem increases exponentially. Therefore, it is essential to design a
cloud service scheduling and multi-server configuration method for providers targeting soft real-time cloud service requests. Be-
sides, existing research on configuring multi-server systems often overlooks the transient faults in processing cloud service re-
quests. Numerous studies have demonstrated that soft real-time tasks can be affected by transient faults,leading to variations in
the execution results of service requests and impacting cloud service profitability. In this study, we focus on soft real-time cloud

service requests and develop a depth-search-based grey wolf algorithm to jointly optimize cloud service request scheduling and
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multi-server configuration,considering the prevalent computational performance heterogeneity of server resources in cloud envi-

ronments,aiming to maximize cloud service profitability. Finally, extensive experiments validate the effectiveness of the proposed

method. The empirical results demonstrate that, compared with the existing benchmark methods, the cloud service profits ob-

tained by the proposed method increase by an average of 6. 83%.
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TEA SR b, FRATRE = M 4538 SRk Sk & ok« { (i ) | (20,
1.0),(20,1.1).(40,1.2).(30,1.2).,(60,1.3),(80,1.5)},
HMSHMW a,d,c.ss FRGESHME LIS, IR HEAS
Bk 2 fral,

# 2 RIS a2 4

Table 2 Sets of different server types

Server Type j Server Speed Set Maximum Number Rental Price 8

1 [4.5,4.7,4.9,5.1,5.4] 18 1. 8 cents/s
2 [4.3,4.5,4.7,5.0,5.2] 24 1.8 cents/s
3 [3.0,3.2.3.6,3.9,4.1] 30 1. 6 cents/s
4 [3.0,3.3,3.7,4.0,4.1] 36 1. 6 cents/s
5 [2.4,2.6,2.8,3.1,3.4] 40 1.4 cents/s
6 [2.3,2.5,2.7,3.0,3.3] 56 1. 4 cents/s
7 [2.0,2.2,2.5,3.0,3.2] 70 1. 2 cents/s
8 [1.8,2.0,2.3,2.5,2.7] 80 1.0 cents/s
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Fig.3 SER of the proposed method with/without soft error

£ 3 EHE/AHE SER F 6L T B FIHE L

Table 3 Profit comparison of the proposed method with/without SER

Proposed Method with SER

Proposed Method without SER

AD;
server type j m s profit Profitior server type j m s profit Profitior

AD, 6 56 3.3 1712.2540 8 71 2.7 1948. 3104

AD, 7 36 3.2 1143.3590 7 35 3.2 1051.7161

AD;y 8 48 2.7 755.9126 4 20 4.1 517.0664

4715.6502 4418.7643

AD, 7 20 3.2 556.0326 7 19 3.2 556.1084

ADs 5 12 3.4 301.4012 1 6 5.4 8.2429

ADjg 5 18 3.4 246.6908 5 10 3.4 275.3271

5.2 SMEBVERFRERFES FCMS FiEH LR

TEA TSR FAT S TR A SCHR i 2 I 55 4% R4 T
B 5 2 W51 K R B 7 1 R U R R 1Y 77 1 (FCMS) 7E
ez 55 A | 7 T2 A7 be R, DA TE AR SC 5 1 B A R
FCMS J& — % 4 U 1 22 B T 38 2= IR 45 00 40 45 A AL S g

ZRW LA = RS R RS K TP IGERR kR &L
iR 55 2% R G U R AL = IR 55 R . A S8, AT = Rk
S5 R B B A (A, ) 1 (20,1.00, (20,1, 1), (40,
1.2),(30,1.2),(60,1.3),(80,1.5)}, ZHE S5 W a.d.c. s
Fing 1, IR 5 2B RS 40k 2 g,
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Fig. 4 SER comparison between the proposed method and FCMS
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Table 4 Profit comparison between the proposed method and FCMS

AD the Proposed Method FCMS
! server type j m s profit Profitior server type j m s profit Profitio

AD, 6 56 3.3 1712.2540 6 50 3.3 1612.6594

AD, 7 36 3.2 1143.3590 7 63 3.2 1177.9210

ADj 8 48 2.7 755.9126 5 39 3.4 637.1780

4715.6502 4206.9891

ADy 7 20 3.2 556.0326 8 40 2.7 526.1345

AD; 5 12 3.4 301.4012 1 6 5.4 8.2429

ADjg 5 18 3.4 246.6908 4 12 4.1 208. 8534

5.3 ZHREFRLEMERKFES MCRDF 7k bL &

FEAT SLB i AT B 72 A SCTT A5 BN 1 2 IR 55 4% &
£ LT TR | ol T R R 5 s LN 3 3 Tl i
(MCRDF) 7£ £ It 55 #5% Z Go e 5 == e 55 A 5 i 9547 b 4
DB SEAS SCT7 2 B0 A . MCRDF 3 T3 45 800 % £ IR 55
ARG E Mo 55 1R AT TS i 2 IS5
BRG IR Z RS FIE . FEA LI, AT B R 51 K
BB N (A ) [€(20,1.0),(20,1.1),(40,1.2), (30,
1.2),(60,1.3),(80,1.5) }  RAESHM a-d e, 5o FUWZER 1T
B, IR 55 de BB SN R 2 BT,

25 BT EL AR T A A B 2 R 55 3 SR B L 4% L R R
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51, AR N BB K = M55 Rl g 4715. 650 2, 1ii MCRDF 1 4%
INE FHER 43 50 e R 1 IR 55 45 25 B0 Oy . {8, 7,6,4,5,6 ), HoAH R 11

Rz M4 FWE R 4638, 1350, A 3C 7 ¥ ] 32 I+ Al i@ 4
1. 67% . MCRDF J2& FI ] 3% 15 50 1 Sk it & 2 I 55 45 & 40 it
172 M55 R %07 95 45 10 22 I 55 48 2R 55 T 3 OR I fig 45 3]
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Fig.5 SER comparison between the proposed method and MCRDF
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Table 5 Profit comparison between the proposed method and MCRDF

AD; the Proposed Method MCRDF
server type j m N profit Profitiot server type j m s profit Profitio
AD, 6 56 3.3 1712.2540 8 65 2.7 1869.7372
AD, 7 36 3.2 1143.3590 7 61 3.2 1180.7210
AD;y 8 48 2.7 755.9126 6 27 3.3 677.6179
4715.6502 4638.1350

AD, 7 20 3.2 556.0326 4 36 4.1 350.0179
ADs 5 12 3.4 301.4012 5 11 3.4 302.896 2
ADg 5 18 3.4 246.6908 6 27 3.3 257.1449
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Xtz [ 45 L S o e K T 17 S I s IR 45 1 OR A AR
PR B 5 9 R R L 7 VR TE AR 8 — A O ) I

LR T T — A 3 T IKOR ST 1 2 Ik 55 4 RSB A 7
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