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Admela Jukan , Guang-Jie Ren , Jiafeng Zhu , Do we all really know what a Fog Node
is? Current trends towards an open definition, Computer Communications (2017), doi:
10.1016/j.comcom.2017.05.013

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.comcom.2017.05.013
http://dx.doi.org/10.1016/j.comcom.2017.05.013


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

 

Do we all really know what a Fog Node is? 

Current trends towards an open definition 

 
Eva Marín Tordera

*
, Xavi Masip-Bruin

*
, Jordi García-Almiñana

*
, Admela Jukan

§
 

Guang-Jie Ren
‡
, Jiafeng Zhu

**
 

* 
Universitat Politècnica de Catalunya-Advanced Network Architectures Lab, UPC-CRAAX, Spain 

{eva, xmasip, jordig}@ac.upc.edu 

§
 Technische Universität Braunschweig, Germany 

a.jukan@tu-bs.de 

‡
IBM, Almaden Research Center, USA, gren@us.ibm.com 

**
Huawei, Santa Clara, USA, jiafeng.zhu@huawei.com 

Abstract: 

Fog computing has emerged as a promising technology that can bring cloud applications closer to the 

physical IoT devices at the network edge. While it is widely known what cloud computing is, how 

data centers can build the cloud infrastructure and how applications can make use of this 

infrastructure, there is no common picture on what fog computing and particularly a fog node, as its 

main building block, really is. One of the first attempts to define a fog node was made by Cisco, 

qualifying a fog computing system as a “mini-cloud” located at the edge of the network and 

implemented through a variety of edge devices, interconnected by a variety, mostly wireless, 

communication technologies. Thus, a fog node would be the infrastructure implementing the said 

mini-cloud. Other proposals have their own definition of what a fog node is, usually in relation to a 

specific edge device, a specific use case or an application. In this paper, we first survey the state of 

the art in technologies for fog computing nodes, paying special attention to the contributions that 

analyze the role edge devices play in the fog node definition. We summarize and compare the 

concepts, lessons learned from their implementation, and end up showing how a conceptual 

framework is emerging towards a unifying fog node definition. We focus on core functionalities of a 

fog node as well as in the accompanying opportunities and challenges towards their practical 

realization in the near future. 
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1. Introduction 

Cloud computing has become an essential information technology power horse, 

commonly used by a myriad of applications, and valued by users to seamlessly run 

business, entertainment and social network applications at remote data center premises. 

The IT outsourcing feature of the cloud is not only bringing value added services, but 

also lowering expectations on the ability of edge devices to process the applications 

locally.  The recent proliferation of Internet of Things (IoT)-related services, including 

eHealth [1], smart cities [2], smart transportation systems [3] and industrial scenarios 

[4], to name a few, are however challenging the performance of cloud computing, 

mostly for the reasons of unpredictable and often high communication latency, privacy 

gaps and related traffic loads of networks connecting cloud computing to end-users. To 

address some of these limitations of cloud computing, the research community has 

recently proposed the concept of Fog Computing [5], aiming at bringing cloud service 

features closer to what is referred to as “Things,” including sensors, embedded systems, 

mobile phones, cars, etc.  

Fog computing was initially proposed in the area of IoT to help execute applications 

and services. The work by Al-Fuqaha [6], et al, surveyed IoT concepts with fog 
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