
IEEE Communications Magazine • July 201912

Guest editorial

In the 50 years of its existence, the Internet has moved from 
an academic network to the supporting lifeline of the 21st 
century. The Internet has not only linked billions of users to 

one another, but revolutionized commerce, newspapers, televi-
sion, and transportation. It is bringing information and education 
through all confines of the planet. Also, it has spearheaded the 
development of countless new connected devices, applications, 
and services. However, the client-server model, which has made 
the Internet ubiquitous and part of all aspects of modern life, 
is showing its age. Technologies and architectures are paving 
the way for new Internet paradigms and models that are more 
appropriate for the applications and services of the future and 
accelerate the push for the softwarization and democratiza-
tion of networking in general. Hence, new devices, improved 
services, and applications of all kinds drive the new connected 
economy and seek to improve our quality of life. The relentless 
pace of technological growth is generating opportunities in all 
sectors of our life: entertainment, automotive, healthcare, edu-
cation, and personal communications. And of course, this inno-
vation is linked to online connectivity, mobility, and sharing. The 
emergence of distributed “edge networks,” pushing the network 
as close as possible to service consumption points and the use 
of users’ devices, reduces the need to add more computation 
and storage in remote server farms. The rise of the programma-
ble user plane makes fast data filtering affordable. The network 
continuum between the server farms is emerging. The scale and 
scope of the Internet is continuously expanding and connects 
humans, intelligent machines, and more and more sensors and 
actuators. In this context one can ask the question: what is next? 
Will the Internet continue on an evolution path or will it eventu-
ally be replaced? This Feature Topic is not trying to find answers 
to that question but to provide insights on where the Internet is 
moving to in terms of architectures and technologies. The topic 
generated a lot of interest in the community, and the Guest Edi-
tors selected a number of papers that cover a large number of 
the research topics in future Internet. 

A number of articles address the architecture of the net-
work. A dispersed computing architecture is proposed to 
leverage geographically distributed computation and commu-
nication resources while accommodating the quality of service 
requirements of applications and services. The architecture 
is an evolution of both edge computing and active networks. 
The fast increase in content demand from various devices has 
shed light on pushing caches at the edge and supporting a fog 
architecture. However, several issues need to be addressed 
regarding the organization and orchestration of such a fog 
deployment. Hence, one article proposes IS-Fog, leveraging 
ICN with social awareness. Named data networking has made 
a lot of progress since its definition and is now used in real-
world application like a secure sign-on protocol for smart 

homes. This places NDN at the forefront of next generation 
Internet architectures.

Software and data-centric approaches are more and more 
prevalent in the Internet. A cognitive network function virtualiza-
tion for information-centric networks based on fog computing 
is proposed to enable on-demand configuration and control 
of computation and storage resources at the edge based on 
the cognition of contents from users. The deluge of data can 
be turned into an advantage to support the design of future 
networks. This is the purpose of the article that proposes a 
data-driven intelligent future network. Its design ambition is to 
improve resource utilization and content distribution.

The Internet of Things continues to dominate the develop-
ment of the next Internet. In “Thread/OpenThread: A Compro-
mise in Low-Power Wireless Multihop Network Architecture for 
the Internet of Things,” the authors address an important aspect 
of those networks, the lack of high-power sources, with a novel 
method using only low-power devices. Vehicular communica-
tion is capturing a lot of attention with important technological, 
societal, and standardization developments. One article accept-
ed for this issue proposes a novel architecture suited to the 
Internet of Vehicles by supporting tight integration of software 
defined networking and network functions virtualization with fog 
computing. This solution aims to deliver strong improvement in 
agility, performance, and scalability of applications and services.

And of course, no Future Internet discussion can be com-
plete without addressing the fascinating emerging quantum 
networking. An article included in this Feature Topic proposes 
software-defined quantum key distribution networks for data 
protection.

Biographies
Marie-José Montpetit [SM] (marie@mjmontpetit.com) is an independent consul-
tant and researcher in Internet performance and architecture. Her current interests 
include the data center/edge continuum, next generation distributed Internet 
architectures, information/content-centric networking, and machine learning in 
networking. She is the Co-Chair of the IRTF research groups in network coding 
(NWCRG) and computing in the network (COIN). She has been a Guest Editor for 
IEEE Communications Magazine and IEEE Network in the past.

serge Fdida [SM] (serge.fdida@lip6.fr) is a professor at Sorbonne Université, Paris, 
France. His research interests are related to Internet technology and protocols, 
with an emphasis on innovative wireless networks as well as the design of federat-
ed testbeds to support experimentally driven research. Currently, he is leading the 
Equipex FIT, a large-scale testbed on the Future Internet of Things. He is a Distin-
guished Member of ACM. He was the General Co-Chair of Mobicom 2015 and 
INFOCOM 2019, and the first Steering Committee Chair of ACM Conext.

Jianping Wang (jianwang@cityu.edu.hk) is a professor at City University of Hong 
Kong. Her main research interests are future Internet, cloud computing, and 
network measurements. She has published around 200 journal and conference 
papers. She served as an Associate Editor for IEEE Transactions on Mobile Comput-
ing and a TPC Co-Char of IWQOS 2017. She was a Guest Editor for a Special Issue 
of IEEE Network on Information-Centric Networking, beyond baseline scenarios: 
research advances and implementation.

Future Internet: ArchItectures And Protocols

Serge Fdida Jianping WangMarie-José Montpetit

COMMAG_GUEST_EDITORIAL-Wang.indd   12 7/16/19   2:17 PM


