MULTI-CRITERIA APPROACH OF DATA CENTER RESOURCES RELOCATION

Alexander Larin

Leonid Abrosimov
Department of Computer Systems and Networks

National Research University “Moscow Power Engineering Institute”

Purpose

Decreasing the total power consumption of data center servers
Problem definition

There are

Computer network data center (DC) with multiple servers S,

VIR

and number of servers - V..

R RAN Pmax;, Pmin;- The maximum and minimum power consumption

RCPU RAM

ax. - available resources (the number of cores of processors, RAM)

CPU P;, - consumption of the server, W - bandwidth of network links
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J Nym - consumption of the number of virtual machine (VM)

VM VM VM VM VM VM matrix X - placement of VMs,
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- the amount of resources required for each j-th VM

KCHTPU R RAM
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CPU ,RAM
Q- ,O7" - current load of resources

\ \ i J
V(Q<Y,0™") - the function of the dependence of the transmitted amount of data
S

S from the current load of resources

q; - the threshold consumption ratio of potential power, [3; - the ratio of the
time of VM migration, Y - the ratio of the amount of redistributed servers

NN, S Z,m> limit VM migration time

The considered problem can be formulated as below. There are multiple servers 5, € S (i=1N,) each of which is specified by the parameters Pmax;,Pmin;,P;, Re. , Ry, multiple virtual machines
VM, e VM (j=1,N,,) each of which is specified by the parameters (RCPL w),(QfPU,Qf'iM ) Ly -

Required:
matrix X => matrix X"
Method
< Start ) Method for solving the problem is based on the the heuristic procedure "Orderly search of options in
| v _ the field of admissible solutions"
Data are collected for determine power
consumption function Static stage
v
Getting state of SECVErs; additional Power consumption Pi are collected with all possible server load
coeff}ment . QCPL QfAM) Result: P, (0%, 0%")
Getting state data of the VM, the
matrix X Dynamic stage
i 1.The monitoring system collects data about the reservation of each VM resources, actual

Calculating the Pp; of servers resource load, SLA for each VM. The location of

each j-th VM on the 1-th server 1s in a matrix X, where x;; 1s a binary variable
No . _[L e
V0, npuVM; ¢ S,

Pp; lower than threshold

Ns Nvm

Servers to S1 also: Z Z X =

=1 =l Nvm
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2.For cach i-server of the set S: P =F, + Z I (R N - ) X;
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t,, lower than threshold

3.The servers will disable (£, =£;, )

Servers to S1 Then check: £, <E;, +A0; , where Ao, = (P, —P,. )0,
v
Sort S2 Then the server 1s added to the set S1
L VOGO
v 4.For each server of set S1, the condition is checked: jW ! "=t B
mj- 7
Servers are in first Ns*y ? Servers to M T —
!
Yes 5.82 is sorted by Py and P—‘?
Servers to S3 —
l‘ Then S3 is formed by N _ -y

Resource of M is calculated The remaining servers are added to M: M =S - S3.

6. Equations are calculated:
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s there server with best resource

Server exclude from S3
placement?
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Then, to mlgrate all VMS from the server k of the set S3 to the server m of the set M, the

Choosing best server for decreasing | followmg conditions must be fulfilled:
power consumption B = Z B,
l ) pRAM Z RRAL
final Nom
X, VM migration, empty servers S3 Z BT Ry +i PR R,
1s shutdown k Nvm O
7. The k-th server VM 1s mlgrated to the server m if the minimum value Z & (R1 R1 )X

l =

C Then server k 1s shutdown. Server k 1s excluded from S3. Similarly, the
Stop >

remaining servers of set S3 are checked.

The result of migrations is contained in the matrix X final

Conclusions

The method allows to reduce the power consumption of the DC an amount:
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