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Abstract  

 
The deployment of IoT/cloud‐enabled smart services still suffers from several quality of services (QoS) management 

issues such as latency sensitivity for interactive applications and real‐time big data analytics. In this paper, we 

propose to present a novel approach for the management of QoS in edge service placement. Accordingly, we 

introduce an overview of QoS requirements in fog computing environment for several IoT/cloud‐enabled use cases, to 

identify QoS methods and models. The synthesis of the requirements review allows us to present a solution service 

placement based on QoS assurance in edge  

 

 

Ⅰ. Introduction 

Edge computing promises to inspire the 

development of a range of applications and services 

characterized by ultra-low latency and high QoS due 

to its dense geographical distribution and wide support 

for mobility, location awareness and real-time 

interactions [1]. Generally, the internet has always 

operated on a best-effort basis from the perspective 

of QoS, with the responsibility of guaranteeing QoS 

falling on the infrastructure provider. The 

requirements and deployment mechanisms differ 

across the QoS spectrum for both cloud and edge 

computing as edge needs the incorporation of new 

components to provide the support platform for 

emerging applications and vertical services. In [2] 

they define QoS as the satisfaction that is attained by 

a service in comparison to others, allowing consumers 

to determine the best service that best suits their 

requirements. Due to the heterogeneity and 

complexity of edge, there are no uniform QoS 

standards and protocols for edge computing [3] from 

any standardization body, and infrastructure providers 

ought to define QoS in a generic fashion, that creates 

an agnostic system that may guarantee QoS to user 

requests and applications.  

Multiple factors impact performance and 

application QoS during runtime in the edge cluster. 

Varying workloads and dynamic network conditions 

affect performance [4], resulting in application 

service downtime, unavailability and unsatisfactory 

QoS. Resource management is made difficult by user 

requirements complexity in terms of request-resource 

matching [5], service interdependencies and service 

competition for both sharable and non-sharable 

resources. Optimal scheduling mechanisms in edge 

clusters that [6] address over/under resource 

allocation to ensure higher values in QoS attributes 

like scalability and availability. Finally, function 

selection for each service request, is aimed at 

optimizing the overall QoS criteria of the resultant 

composite service. This requires service QoS 

monitoring and can be facilitated through strategies 

such as QoS prediction and QoS estimation [5] of 

various QoS attributes and contextual factors. Ksentini 

et. al [6] conduct a qualitative study on QoS 

requirements of emerging services provided by fog 

computing systems, which highlights QoS 

requirements for each IoT/cloud enabled use case. 

The focus of this study slightly differs from our work 

as our focus is on how to model the edge system for 

QoS assurance. Our work is different in the content 

and research issues.   

The rest of this work is organized follows: In 

section II we present a brief on QoS modelling, 

followed by issues in section III. We conclude with a 

discussion on issues and challenges in sections IV and 

V. 

 

Ⅱ. QoS Modelling in Edge Computing 

We reviewed different literature with a focus 

on constraints adopted in the formulation of service 

placement problems. We observed that most studies 

considered network related constraints specifically 

latency, bandwidth, reliability, and availability. We 

present in Table. 1, a summary of our findings. The 

most frequent QoS constraints are latency and node 

capacity. 

III. Issues and Research Challenges  

Optimal resource scheduling among edge 

nodes requires a scheduling mechanism that can 

guarantee responses [6] upon the uncertainty of 

the runtime environment. 

https://www.sciencedirect.com/topics/computer-science/runtime-environment


 

  

Table 1. Summary 
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Supporting the QoS constraints requires the 

pre-knowledge of execution environment such as 

underlying infrastructure and the configuration of 

application components on the network [5]. An 

adaptation technique is fully advantageous, if it does 

not require relying on the knowledge provided by 

previous experiences. 

Reliability in an application even during a 

fault e.g. losing control over edge nodes or 

undetermined latency needs to be high. This requires 

elements of decentralized control or off-line detection 

and recovery.  

The role of data and application scenarios 

has been mostly overlooked. Specifically, to improve 

the performance of a machine learning algorithms and 

the need to learn more parameters and the training 

data. This demonstrates the importance of data on the 

development of AI.  

 

IV. Conclusion  

In this paper, we focused on QoS assurance and 

edge platforms. A qualitative study on QoS modelling 

was presented, highlighting various works and current 

state of the art based on constraints and methods. We 

concluded with a brief review of current issues and 

challenges that future research work should address. 
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