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Motivation
• Traffic demand increasing in datacenter networks

• Cloud-service, parallel-computing, etc., lead to huge amount of
intra datacenter traffic growth.

• Cisco forecasts 31% increase per year of datacenter traffic by 2021
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Datacenter traffic loads is growing
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• Apply long-range dependence (LRD) properties to
model intra-data center network traffic.

• Based on the study of traffic in intra-data center,
propose a new concept of traffic classes by defining
five different applications typically hosted by cloud
data centers.

• Evaluate performance of different services running
on traditional and hybrid electro-optical Fat-Tree
architectures.

Contributions of this work
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• Long- range dependence (LRD):

Machine-generated data, display a high burstiness and an extreme
variability over a wide range of time scales, characterized by intense
spurts of activity and traffic bursts, which can last from milliseconds to
hours and days.

• Short-range dependence (SRD)

Voice traffic or web service

Traffic in intra-data center
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• Long- range dependence (LRD):

Machine-generated data, display a high burstiness and an extreme
variability over a wide range of time scales, characterized by intense
spurts of activity and traffic bursts, which can last from milliseconds to
hours and days.

• Traffic Model

Chaotic Map Model

Traffic in intra-data center

d: decision threshold in the data 
generation/non-generation procedure.
(ON/OFF)
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• Apply Chaotic Map Model to generate traffic

• Elephant flows

LRD characteristic brings the heavy-tailed distribution to the table and
result in high traffic intensities (green circle).

• Mice flows

Self-similarity property results in a high variability of the data rate around
the mean value, which comes in the form of traffic bursts and fast
changing spurts of activity (red circle)

Traffic Generation in intra-data center
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• Apply Chaotic Map Model to generate traffic

Traffic Generation in intra-data center
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• Five different traffic classes in intra-data center

Traffic Classes in intra-data center
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• Traditional electrical Fat-tree intra-data center architecture

• Hybrid electro-optical Fat-Tree architecture

Intra-data Center architectures
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• Traditional electrical Fat-tree intra-data center architecture

• Hybrid electro-optical Fat-Tree architecture

Intra-data Center architectures
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• Evaluate blocking probability performance of five different traffic
classes in intra-data center.

Simulations
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• Evaluate throughput performance of five different traffic classes in
intra-data center.

Simulations
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• Evaluate cost for traditional and hybrid electro-optical Fat-Tree
architectures

Simulations
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• Evaluate cost for traditional and hybrid electro-optical Fat-Tree
architectures

Simulations
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