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Abstract: The dynamic and uncertainty of cloud resource makes resource allocation and task scheduling more difficult. In order to
retrieve accurate resource information about dynamic loads and available capacity, this study proposes a resource evaluation model based
on entropy optimization and dynamic weighting. The entropy optimization filters the resources that satisfy user QoS and system
maximization by goal function and constraints of maximum entropy and the entropy increase principle, which achieves optimal scheduling
and satisfied user QoS. Then the evaluation model evaluates the load of having filtered resources by dynamic weighted algorithm. In order
to reduce energy consumption, achieve load balancing and improve system utilization, the study allows the migration or release the
resources which overload and unavailable for a long time. Experimental results show the effect of entropy optimization on user QoS and

system maximization, and dynamic weighted algorithm benefits load balancing and system utilization. The experimental results prove that
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the evaluation model achieves multi-objective optimization such as satisfying user QOS, reducing energy assumption, balancing load,
improving system utilization and so on.

Key words: cloud computing; virtual resource evaluation; entropy; dynamic load; multi-objective optimization
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i=l1
|doF, +dF, |>d,F, + ) F, (7

k=1
Ferlt,n Ky BEUEA B r: Ry BV KA BEIRZS L g ()l BT SERE T R, F) O IR B AL IR 2 A, D F,
k=1

Sy SRR B AR S 7 IR A
HARPAT I G
Algorithm 1. Entropy optimized evaluation.
Input: {(r;,h;,q;). Output: (r;,h,q;).
Get the Distribution of ; by Fitting Curves;
IF the Distribution of r; is Poisson THEN
Calculate the Probability of r;, the Entropy of S as Formula (2);
ELSE
Calculate the Entropy of S by other Distribution of r;;
ENDIF
Calculate the mean, variance, etc of 7; and ¢;, as Formula (4) to Formula (6);
Get Formula (7) include F,, F; 118 38 B/ N R G ds R AL F, RN F, 38 18 5
Calculate the Max of Entropy Sy, by Formula (4);
Smax Subject to the Constraint as Formula (4) to Formula (7);
SCHR[I8IRHISK F, Rl F, WARLFR) 77 2%, RS 44 AR AR R 50 1 2k 5K LR A 28 2 o U0 ) 0 Ao e A1 (B IX A i 7 T vk o
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3 ETHMAOTEEE R FIRITA L
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o wo,wy 38924 8 B AU 43 3£ 0,0.5]1,00,1], B wo>wys a2 40,1153 45 I BEMLEL, A X (14) 43 r/Rhi/H,q/ O;
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Algorithm 2. Dynamic weighted evaluation.

Input: R;, H;, O;. Output: L[], Uguse, k.

Calculate L[i] by Formula (8);

Calculate A; and 4, by Formula (9) and Formula (10);

IF r=R; or h;=H, or q;=Q; /IL[i]1= A, THEN
Usie=0verload,

ELSE IF L[i]<A; THEN

Usre=ldle; k=k+1; ke 2RI B IR IE ] 0
ELSE
Usiae=Normal,
ENDIF

Adaptive Dynamic Adjustment of the weighted value w; by Formula (14)
32 ETHBRURENZERS BRRLITEEHLH

A SCHE 0 2 B YRGB ——EOWLEM(entropy optimized and dynamic weighted evaluation model),if
To 3 R e L 24 TR 4% A1 ARG 38 o /N J B SE B R e R AK HLE AL F T QoS 75 Sk IR R VIR 7F 12 , S 3 3 25 A £
VTN R 4 B8 U5 A NG DR PR RIS A B R BEAT I RS R T AT 92 6 Y R x T 3 R AT B A 1 2
TR, L B B A SE A 7 QoS Rk BD RERE . ST AR E L B0 BRI
ARSI

Algorithm 3. Entropy optimized and dynamic weighted evaluation.

Input: (r;,h;,q;).  Output: (r;,h;,q;).
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do
update(); Algorithm 1;
IF Satisfied User QoS and System Maximize THEN
Algorithm 2;
ELSE
flag=0; break;
ENDIF
FOR Uy, =Overload or Ug,,.~Idle THEN
Migrate();
IF k =Migrate Threshold THEN
flag=0; break;
ELSE
Algorithm 2;
ENDIF
ENDFOR
Registered {r;,h;,q;) to Assessment Center;
IF t=Evaluation Cycle THEN
Monitor();
ELSE
flag=1; break;
ENDIF
while (r;,h,,q;y Change
IF flag=0 THEN
Migrate(); Release();
ELSE
Output(ri,h;,q;)
ENDIF
A PEA L] T SE R 2 b SR 55 0 D00 8 ok M I 8 v 2 B 0 — 263 A5 B, W B AL SR & H R AU B
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4 ETHMAMEMN G HITEFEE

4.1 XWSHEITFMIER
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Fig.1 Makespan of different number of nodes
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Fig.2 Utilization of different number of nodes
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Fig.4 Utilization of different number of tasks
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