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CSP-based resource allocation model and algorithms for
energy-efficient cloud computing

LIN Wei-wei', LIU Bo?, ZHU Liang-chang’, QI De-yu*
(1. School of Computer Science and Engineering, South China University of Technology, Guangzhou 510006, China;
2. College of Computer, South China Normal U niversity, Guangzhou 510631, China)

Abstract: The resource alocation for energy-efficient cloud computing in a heterogeneous environment was modeled as
a constraint satisfaction problem (CSP). By solving the constraint satisfaction problem, the optimized allocation scheme
minimizing energy consumption in virtualized cloud data centers was obtained. Based on the optimized allocation
scheme, an energy-efficient resource allocation algorithm, dynamicpower (DY), which takes into account the heterogene-
ity of resources, was proposed. The performance of algorithm was evaluated using Choco. Experimental results show that,
compared with first-fit decreasing (FFD), best-fit decreasing (BFD) and minimizing the number of physical machines
(MinPM), the proposed algorithm (DY) has less energy consumption.
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Input : pmList,vmList, AE wights
Output : allocation vector of VM
minCost +— MAX

queue --—
root 4= new node()
queue.push(root)

new priority_queue()

while queue is not empty do

parent<— queue.top()
queue.pop()
cost -4 estimateCost(root);
if cost >=minCost
app -« the next applicationin AE
if app == NULL then

minCost «— cost

then continue

else
foreach vm invmList do
if constraints are satisfied then
allocate vm to app
child < new node(root,

queue.push(child)

21) return allocation vector of VM that minimiz-
es allocation cost
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2) Output : placement vector of VM
3) VM «— collapses(N) //collapses N into

4)

5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

) VMp)
minPower —upperbound(pmList,VM, dyL-
queue -—  new priority_queue()
root +— new node()
queue.push(root)
while queue is not empty do
parent «— queue.top()
queue.pop()
power = estimatePower(root);
if power > = minPower
vm 4 the next virtual machinein VM
if vm == NULL then
minPower «— power
else
foreach pm in pmList do
if constraints are satisfied then
allocate vm to pm

then continue
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20) child «4—new node(root, pm)

21) queue.push(child)

22) return placement vector of VM that mini-
mi zes power consumption
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)
addConstraint(Choco.leq(Choco.sum(dualpodi]),
VMMAX[i]));

3~ ©

addConstraint(Choco.geq(A CPU[i] APCPUI]));
addConstraint(Choco.geq(AMEM[i], APRAMII]));
addConstraint(Choco.geq(ABWT[i] , APBWIi]));

©)-~ (3
addConstraint(Choco.leq(Choco.sum(A CPU),
CPUMAX));
addConstraint(Choco.leq(Choco.sum(AMEM),
RAMMAX)):
addConstraint(Choco.leq(Choco.sum(ABW),
BWMAX));

(b)

@~ (12
addConstraint(Choco.leq(Choco.scalar(dualpoqi],
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