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Energy consumption in data centers networks Is a growing concern as the size and scope of data center networks
Increases. Higher energy consumption is concerning for both monetarily and environmentally costs as most of the world's
electricity Is still generated through the use of fossil fuels which have detrimental greenhouse effects. Efficient data
replication across data center networks can reduce network traffic and allow built-in power saving features to take effect,
reducing energy consumption. We design a data replication algorithm with performance guarantee. Using FTCloudSim, a
cloud computing simulator for fat-tree data center networks, we'll show that our data replication algorithm performs better
than other existing heuristic algorithms for data replication in cloud computing. The findings will show that through the
designed data replication algorithm with performance guarantee, energy consumption can be decreased, lowering
monetary costs and even improving data center performance by reducing network response times, decreasing bandwidth
usage and intelligently managing data replicas.

Fat-Tree Data Center Topology Data Center Costs

Data distribution in data center networks can be

Cote seen to have tangible effects on energy costs.
Aggregation Fig. 1 [1] shows the lower energy consumption
resulting from data more closely located to client
nodes as well as the Iincreasing costs of
communication with larger data sizes. Fig. 2
--------------------------------- displays the rising VM migration costs as data

g M g \Q/ %\% \Q\\Q center network size increases (more servers
across a larger network).
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Fig. 1: Energy Consumption of Servers

*Each pod consists of (k/2)? servers and 2 layers of k/2 k-port switches
*Each edge switch connects to k/2 servers and k/2 aggregation switches  Number of Servers =M Migration Cost (in 100's of Process Events)
*Each aggregation switch connects to k/2 edge and k/2 core switches 1665

*(k/2)? core switches: each connects to k pods
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In the fat-tree topology based data center, initially, VMs are randomly located —-16 .20
In different Physical Machines (PMs). There are a sequence of jobs that are Fat-Tree K-value
submitted, each requesting some of the VMs. The objective of the problem is Fig. 2: Data Migration Cost

to replicate the VMs onto PMs, in order to satisfy the requests of the jobs,

while incurring minimum energy consumption in the VM replication process.
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