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11. Summary of the new findings of the thesis:

The thesis investigates exact and approximate solutions of traffic engineering and
reliability guarantees for service function chaining in Network Function Virtualization. All
proposals of the thesis are considered in both theoretical and experimental aspects. The thesis's
proposals are described and analyzed by mathematical models. The effectiveness of the proposed
solutions is evaluated through a network simulator. The major contributions of the thesis are as
follows.

Firstly, the thesis proposes a traffic steering with multipath routing that considers
fluctuations in data traffic over time and type of service to improve network performance in an
NFV environment. The experiment results demonstrate that the proposed approach for traffic
steering of NFV systems performs better than a scheme that ignores the classification and the
fluctuations of demand volume.

Secondly, the thesis proposes the joint optimization placement problem of primary VNFs
and their corresponding backup VNFs in the edge layer of an NFV-enabled loT system in Edge
Computing to avoid single node failures while reducing the overall costs and increasing the
minimal reliability of SFCs overall service requests. The thesis also proposes a cost-efficient
VNFs redundancy scheme that requires fewer backup costs while maintaining a high request
acceptance ratio. The experiment results show that the proposed redundancy mechanism can
reduce the backup cost by up to 30-40% while maintaining the same ratio of satisfied service
requests.

12. Practical applicability, if any:

It can be applied to help network service providers improve some network performance
parameters and improve resource efficiency in Network Function Virtualization systems.



13. Further research directions, if any:

There are several interesting research directions in our research areas. For the traffic
steering problem, our future work will investigate more effective multipath routing strategies in
traffic control to improve the performance of the NFV network. Another important direction
might be an efficient routing solution that responds to the dynamic change of service requests
over time. For the reliable SFCs problem, our future work will investigate shared backup
resources for further cost-effective allocation. Another important direction might be the SFCs

placement strategies in multiple edge data-centers.
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