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1 Introduction

The virtualization of network architectures brings lots of benefits and tends to be an ever-
increasing concern in telecommunication. It allows a wider flexibility for the deployment of
network functions (NF), enabling emerging services such as those requiring low-latency. In this
area, concepts of microservices and the network programmability act as promising solutions but
induce issues concerning orchestration rules, network function placement or service chaining.
After reviewing optimization related problems, we highlight some research tracks to explore.
This research will be carried out as part of an ANR-project MOSAICO.

2 State-of-the-art

Deployment and placement of NF given related service requirements, is an issue largely
studied in the context of Network Function Virtualization (VNF'), with specific studies on pla-
cement and chaining, leading to NP-Hard optimization problems. They are usually subject to
various possible constraints related to quality of service. In the following, we restrict them to
those addressing latency issues. In most papers, the problem is first modeled as an ILP or a
MILP and solved approximately.

VNF Placement - VNF-P

In NFV, a relevant problem consists in determining the best placement of VNF over the
physical network (VNF-P) so that the demands of services and the quality are reached. For
example Cohen et al. in [2] develop heuristic algorithms to optimize the operational cost of the
network and the use of resources, but not considering latency issues. Moens and De Turck [9]
consider a hybrid environment with the objective of minimizing the number of servers used. In
few articles, authors solve the problem with metaheuristic algorithms like Windhya et al. [10].

VNF Chaining - VNF-C

The issue of VNF chaining (VNF-C) deals with managing both the chaining and the cor-
responding flows in order to reach destinations. Sahhaf et al. [11] and Lee et al. [4] formulate
it as an ILP with the objective of minimizing total cost and end-to-end latency. Sahhaf et al.
also proposed a heuristic-based algorithm. Others turn it into another type of problem. For
instance, Li et al. [5] summarize the VNF-C problem as a grey theory problem. Besides those
static problems, dynamic approaches present interesting insight for real cases. Liu et al. [6] ad-
dressed this by responding dynamically to new demands for services and readjusting ongoing
demands.

VNF Placement and Chaining - VNF-PC

The VNF-PC problem deals with both objectives (placement and chaining). Without priority
constraints, Addis et al. [1] study the case with only one type of fonction and solve it using a



solver (CPLEX). For its part, Gouareb et al. [3] consider that all VNFs associated with each
SFC are located at the same and minimize the cost of delay on arcs. Luizelli et al. [7] handle
the chaining using an ILP. Then, in [8] they solve it with a metaheuristic-based algorithm.
Tomassilli [12] propose two approximation algorithms for a tree network topology.

3 Challenges

Given the papers surveyed above, it appears that the evolution of network virtualization and
programmability induces challenges which directly impact orchestration solutions. First, the
network programmability brings yet a novel type of NF deployment solution, thus inducing
the need for orchestration algorithms able to deal with heterogeneous environments. Then,
the development of microservices (the split of monolithic services into smaller components
according to a given criterion : flows, network stack layer, sub-function, etc.) induces challenges
such as the need to orchestrate both the service and micro-service levels and the scalability
support of the related algorithms due to the potential exponential growth of microservices.
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