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rebalancing with low cost live data migration are critical to enabling the elasticity of Key/Value stores in the cloud. Learning how to
reduce the migration cost is one difficult problem that cloud providers are trying to solve. Many existing works try to address this issue in
non-virtual environments. These approaches, however, may not be well suited for cloud-based Key/Value stores. To address this challenge,
the study tackles the data migration problem under a load rebalancing scenario. The paper builds a one cost model that could be aware of
the underlying VM interference and trade-off between migration time and performance impact. A cost-aware migration algorithm is
designed to utilize the cost model and balance rate to guide the choice of possible migration actions. Our evaluation using Yahoo! Cloud

Serving Benchmark shows the effectiveness of the approach.
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Table 1 System-Level metrics
1 VM
CPU utilization of the domain
Guest The percent of waiting time when the domain is in runnablestate
ues The percent of blocked time when the domain is in blockedstate
domains . . .
The number of execution periods per second for the domain
Waiting time for each execution of the domain
The number of VM switches per second over the measurement interval in domain 0
Domain 0 Total time blocked over the measurement interval in domain 0
The number of wakeups over the measurement interval in domain 0
The number of page mapping operations over the measurement interval in domain 0
R Z
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) @, X ,m s
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R , 1.
1, MO _set u p(pi u), MI_set
p (9 ~ 11 ). , . ,
VM , b
COShhinauv,pé COShhinau,v,po w ) 12 ~
). a , , , 5
O(m(n(1+logn+wmw)+p/n)), ,m ,n N4

1. Cost-Aware migration algorithm for load rebalancing.
Input: MI_set MO _set

Output: A migration plan consisting of a set of actions.

1: initialize a migration plan S={}, a temporary partition set T={}.
2. let Ieanbe the mean load value among the cluster nodes
3: repeat
4: let u be the cache node with maximum load value in MO_set
5 let 1j be the load on partition g (g u)
6 p= argllmax{lé My g i Zead
qi u
7: addptoT
8: if T, A then
9 sort the nodes in MI_setin an ascending order by load
10: for each node vin Ml_setdo
11: if 1+ 1§ <Imeanpl T then
12: let cosky, ps be the cost of action that migrates p
from U to V, COStyy p=c@=fi(v,5,b)B(v,1,b)
13: Byvp 5 arg;nin{cost wapt
14 COStyinauv.ps=Tt(Vs S Daiv.pd® fi(V.l 0z, p0)
15: else
16: break
17: end if
18: end for
19: W=argmin{cost ;..\ &
Vi MI_set
20: add au,w,T,by,y pPto S; T=A
21: update the state of uand w
22: else
23: return
24:  endif

25: until the current imbalance rate F>threshold

f
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3
Physical host 23 Intel Xeon Quad-Core E5620, 2.4GHz, RAM 16G
Hardware Storage VM 1 virtual CPU and 800M memory
Test client 1 virtual CPU and 800M memory
Virtualization software Citrix Xenserver V6.0
oS Cent OS V5.5
Software Key-Value store ElastiCamel V1.0
JVM Java Hotspot V1.6.0-b105
Test client (s) Yahoo! Cloud Serving Benchmark (YCSB)
Network 1Gbps ethernet
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Table 4 Details of new YCSB workloads
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