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M ASTER T HESIS
Predictive VNF Placement with Machine Learning
Background

B2

D1

In recent years, the demand for services like music and video
B1
C1
streaming or live video communication has grown immensely
and is expected to increase further. To provide such serS1 A1
vices, different components, e.g., firewalls or video optimizB3
ers, are interconnected and handle user requests sequentially.
D2
As user demand changes over time, these components are
A2
implemented in software as so-called virtual network funcS2
tions (VNFs) that can be started and stopped on demand. To
minimize latency and improve user experience, these VNFs Figure 1: Example placement of a network service consisting
should run close to the users. If users at a new location request of interconnected VNFs S, A, B, C, D. Figure adapted from [2].
a service, new VNF instances are started nearby.
The decision of how many VNF instances are required
to satisfy the user demand is called “scaling” and the decision where to run these instances inside the network is called
“placement”. Typically, scaling and placement are performed
in a reactive manner, i.e., starting/stopping VNF instances after user demand changes. The delay of starting a new VNF
instance can be non-negligible [4] such that increased user
demand may not be handled properly during this startup time.
Therefore, the idea of this thesis is to predict future user demands to perform scaling and placing proactively, e.g., starting
new VNF instances right before they are actually needed.

Thesis Goals

Milestones
• Review related work (VNF placement, prediction)
• Discuss possible parameters and prediction methods for
predictive VNF placement

• Select and develop suitable prediction models and integrate them with an existing VNF placement approach

• Evaluate the prediction models and predictive placement

Required knowledge (or willing to learn)
• Basic understanding of networks and machine learning
• Good programming skills (e.g., Python or R)
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