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Abstract: In order to improve cache isolation performance and system performance in virtualization environment,
this paper designs and implements a dynamic cache partitioning algorithm. It uses page coloring strategy to imple-
ment cache partitioning, in which private color pages are allocated to virtual machine (VM) and cache capacity can
be adjusted on demand. The paper implements the method in Xen virtualization environment. Experimental results
show that the method can boost system performance for applications running concurrently on different VMs with
low overhead.
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Algorithm: Dynamic Color Adjusting for VMs
Initialize each VM with N colors;
While Programs are running

Count the sum of Doms cache miss rate;
If the free color >0

Else
do cache miss prev, and M is initialized as 0)
S0: when M >=0
If Dom1’s colors > N

S1: when M <0
If Dom2’s colors > N

When finished, shutdown Dom and free its colors.

Free Dom1 one color and allocate Dom2 one color;

Free Dom2 one color and allocate Dom1 one color;

Put Doms to different priority queues according to L2 cache miss rate;

Select the highest priority and no empty queue, allocate each Dom one color in it;

Try to select a strategy according M (M = sum of cache miss rate now — sum of

Fig.2 Dynamic color adjusting algorithm
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