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Abstract

Recently operating a large scale computing resource like a data center becomes easier because
of the virtualization technology that virtualize servers and enable flexible resource provision. The
most of public cloud services provides automatic scaling in the form of scale-in or scale-out and

these scaling approaches works well to satisfy the service level agreement (SLA) of users.
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However, a novel scaling approach is required to operate private clouds that has smaller amount of

computing resources than vast resources of public clouds. In this paper, we propose a hybrid server

scaling architecture and related algorithms using both scale-in and scale-out to achieve higher

resource utilization rate for private clouds. We uses dynamic resource allocation and live migration

to run our proposed algorithm. Our propose system aims to provide a fine-grain resource scaling by

steps. Thus private cloud systems are able to keep stable service and to reduce server management

cost by optimizing server utilization. The experiment results show that our proposed approach

performs better in resource utilization than the scale-out approach based on the number of users.

» Keywords : virtualization,
provisioning
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Algorithm FinegrainedScaling(, V)

Input : a set of resource usage state of the PM
cluster(R), a set of resource usage state of the VMs( 1)

Output : scaling of 1/
for i=1 to (K-1) // Step 1
if (V, Lower Threshold ) then
addScaleDownlist( V;)
if (V; Upper Threshold ) then
addScaleUpOrOuitList( V)

breakfor
for i=1 to ScaleDownlList() // Step 2
if ( numberOfSameApplication( 1) > 1) then

removeFromLoadBalancer( V;)

shutdown( V)

11:  else if (1, Lower Threshold) then

12: reduceResource( V)

13:  breakfor

14: for i=1 to ScaleUpOrOutList() //Step 3

15:  if (V; =Upper Threshold and 7; > V) then
16: incrementResource()

17 else if (V; = Upper Threshold and R, <V )
18: then

19: addTolLoadBalancer(startNewVM)())
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20: breakfor
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Fig. 4. Pseudo Code of Proposed Scaling Algorithm
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