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cloud computing system
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Abstract: In order to reduce the consumers’ costs of renting resources in cloud computing system, a random integer linear programming model

and a method for memory reservation were presented on the basis of cost constraints. Combined with the memory resource price of the reservation

plan and the on-demand plan, the random cost function which consists of costs and total amount of resources constraints was designed. Aimed at

minimizing the expected value of the cost function, the optimal amount of memory reserved was obtained on the basis of the probability distribution

of memory consumption. The experiments show that the cost of renting recourses by utilizing this method is less than the cost of renting recourses by

adopting reservation plan, on-demand plan and other similar methods.
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Tab.1 VM billing standard in Aliyun cloud

computing system

1 i 7 1
CPU/ W/ 8/ fedatshs/ A 1A il ke

GHz  GB GB  (Ji/h) E..?fr w %ﬁ'\/
(Jv/a)  (Ot/h)

1 1 0 0.280 520.0  0.060

1 1 512 0.741  2363.0  0.273

1 2 0 0. 440 960.0  0.111

1 2 512 0.901  2803.0  0.324

2 2 0 0.560  1868.0  0.216

2 2 512 1.021  3693.2  0.427

2 4 0 1.341  2480.0  0.287

2 4 512 0.690  4323.2  0.500

WAMNE R Z AN B R G IR T M
B RTFTE T

SCERL 10 ] 32 1 T = B IR A A6 i & ( Optimal
Cloud Resource Provisioning, OCRP) 2y , i 12 i
S — A AL RIS A o T30 2 8 SR
T ISP T T U LM () AT, IR 9 2 AR
SCHRL UL ] 32 M T HAT 2855 D RE Y 25 I8 17 33024 Al
(1) AT 45 e IME B 3B R G R IR B ) o
PL_EWFFE R LA SUBL A B ARAE S BIE TR 5ok 75 1
BEIRTIUE T S BEIR AT T 5 58, TR LA HLL
A5 TG 5 Ry o SR AN FE HUIT 58 B IR 3 L T 5 o

SCHRL 14 ] BT 7 N A S 4 AR 52 B 1 1
UL N £ ¥ #5 ( Virtual Machine
Balancing, VMMB ) AL , 2l 25 5 I % kg LB N A7
Wi oK, € 1 BTV R PR N A IEC A SC
BROLS T4 7 PR3l 25 i AU ML BE AR, il 2D 1
F g g if () AP 7 CPU . P A 55 98 U5 A
o VA EJ M E T T S5 7 A B A T T
PR B (HBAT DT 9% A 25 JEOT RS Tl L

1 &)@ iR

L1 ZHERFRBEXREX

VR ZR G0 o 1 RE A T DR A B AR A 3
it 1 5 A AR G0 A B R A A R UL A T B
Pt T 5 My T B AERE SR
BT SOy AR, R XSS K
a5

WESTAEREMHEEEESG I U=1U,,
Uy, Uk U ARERER @ M B BUEE S5 SR
HD=1{D,,D,, - ,D;}, D fEHj MES D,

Memory

Fon 1 AR MRS s T R(Dy) R $hdT D,
TR, R (D) = (C), My, SP;, I)",C;
RIS D3 CPU R, MAUER DX AT
K i, SPIUER Dy X i S BT IR A A R 4, 1 4C
R DI VO WERMERE; HV=1V,V,,,
V. | FOR BN S, V, 0GR n KA RN, BE
HEALE AR IR N V., Horb m AU SLHIL I 2
AT ME— s S (V) AURIZIE R L 5T

RIgHHL CPU SR S, M, RN S,
S, A= B G, N, REM ST
1.2 ZHERFMABER

= BB 1] T 2 2 AR DAL, BT T SF
SLA #5i¥ ( Service-Level Agreement) '™’ 8 7 [
U ae R o = I E N [ B /e P s £ 18
P T —— 088 TR0 RO 75 1], #e sk P bt
K|t FELAS Tl RS R AUBLI B a0 3R 1 s

TSR 2 5 RS RE AL R A T4 S A )
PEAT 55 I8 24T ] — R AR & 0 RS B8, T
AT LA 3K 2V B R 5 R AL B 5 B 13
BT 58, 1X RTH 2 B T B P 3R 8« Cost,y =
Cost,, + Cost, , Cost, fX3R AT ER THRIFHAE B IR 14 I
1, Cost, AR ML TATRIFAAE IR A T4 . 15 2%
R T B TR R A 7 T R R B 5 ) A
TR, BN SR ] P 10 R S 22 0 B U o U P
TR B AN SR R BTt /b, 2 S BUT 55 T 800
ZORM WO TR IR R, T P SR R T
Rl LA v A A A SRR WU, B L R T
Cost,,., 3871,
1.3 FJBOURIEFAARYE &R

AR P RS AT LALLM A X S T
BT J5 58, FEOR IR H B AT 55 IE % 8 17 i A4
T REARTEES  (H 1 T R LA [ 5 I LAAS 7] sk
B Hb 3 B IR I (AN NAE ) TR 2

7E VMware M5 RGP RAE T X R IL Y
THAE, B S H I B AR R G A AL R AL (1
#% CPU .1 GB N17) IR EIF IR 8 T — /LU
L, 75 B 22 2 Windows Server 2003 #24E &
GEITHE A SR 5 R Loadrunner 248" 4541
FEAE T AR N 500 FY R 1 1R] 6128, 38 i VMware
REAAATL I BE e D00 4 M A2 AR AT A TR PR A

R EIL CPU BEIE LA 1 GHz, S 4
e S ) EDWAPERS N T 1 GHz A 4 45 it
MV, RETZ DL, BB ¢ I 20 5% 5T #E &
MBI B, 4 CPU YRR % L (U ) 513k



%5 4

BB AT, 25 : R ARG LN A7 5T DT B 7 ik 4T

97. 66% KAl FARAS I, HeAd B IR A FF A
A BEIRRI 2 LU ) AN 24.20% , 1% 455 ¢ 5
(KRR LU, AR 26.56% , 44 2 iR .

x2 FEHZIELITERRAZE

Tab.2 Utilization rates of VM resources at one moment
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Fig.1 Comparison of main resources consumption

rates under heavy load
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Tab.3 Experiment data of VM resources consumption

W i U/ v/ U,/ U/
Fif %1 MHz KB MB (MB/s)
3:43:00 22 224 804 10 0
3.43.20 17 224 720 2 0
3:43:40 114 225320 34 7843
3:44:00 368 226476 54 33973
3.44.20 632 228752 73 68 794
3:44:40 831 232568 90 99 832
3:45.00 1000 253804 136 117 494
3.45:20 1037 283816 127 117625
3.45:40 1048 299836 127 117559
3.:46:00 1059 324 684 148 117522
3:46:20 1054 347872 131 117735
3.46:40 1045 369344 122 117 605
3.:47.00 1060 370952 134 117 664
3.47:20 1037 373004 128 117593
3.47.40 1043 374332 125 117675
3.48.00 1046 376 408 138 117 389
3.48.20 1049 376832 132 117677
3.48.40 1043 377752 126 117 608
3:49.00 1039 377832 129 117 689
3.49.20 1052 379264 134 117734
3.49.40 1030 380224 121 117610
3.50.00 1042 380036 140 117 697
3:50:20 1033 380928 127 117638
3:50:40 1026 381 144 126 117716
3:51:00 1032 382220 135 117 563
3.51:20 1018 383560 126 117 521
3.51:40 1008 383992 125 117 517
3.52:00 989 384224 139 117572
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Fig.2  Memory consumption probability distribution map
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Tab.4 Hardware configuration of cloud computing test system
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Tab.5 Cost of renting memory resources by different

plans under different load in 20 min

Requests Cost,. / Cost../ Cost../
(W fE) 4 4 4
550(1260 s) 1.655 8 1.989 2 1.7829
650(1240 s) 1.680 3 1.912 3 1.754 6
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Fig.3 Cost of renting memory resources by

different plans
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Tab.6 Expected cost of renting memory resources by

different plans under different load in one year

Requests Costy. / Cost/ Cost”/
(UWEfE) (75/a) (75/a) (J0/a)
550 435. 14 522.77 468. 55
650 441.59 502. 55 461. 11
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Tab.7  Cost of renting memory resources by the two

plans under different load in 20 min

Requests Costy. / Costepp/

(W) 4y 43
550 1.655 8 1.7829
650 1.680 3 1.754 6
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