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In recent years, big data and smart computing are emerging
research fields that have drawn much attention from computer
science, communication and control area, information tech-
nology as well as from social sciences and other disciplines.

With the increasing deployment of new monitoring and
sensing devices, and the advanced measurement infrastruc-
tures, a large amount of data is collected in network systems.
Network systems have become data-driven, which call for big
data, smart computing methods and solutions (e.g., predictive
data mining, robust data analytics, artificial intelligence, dis-
tributed and high-performance computing, efficient data man-
agement, privacy-preserving data publishing, etc.). With the
growing volume, speed and types of big data from the network
systems, smart computing is imperative to guarantee critical
functionalities in network systems, such as real-time wide-
area situational awareness, dynamic data management, effi-
ciency optimization and control, robust network performance,
etc.

The focus of this special issue, “Big data and smart comput-
ing in network systems”, is on the improvement of network
systems operations and applications with emphasis on big data

and smart computing technologies. We solicit and publish orig-
inal research papers on the theories, algorithms, and methodol-
ogies that highlight emerging data processing technologies for
big data and smart computing. This special issue received 25
submissions and only 13 of them were finally accepted. The
accepted papers address a variety of topics, including tech-
niques, models and algorithms for big data in network systems,
and networked infrastructure for smart computing, and cloud
and grid computing, and data processing approaches for P2P
communication networks, etc. A brief overview of the papers
included in the special issue is provided below.

Yu et al. [1] consider the problem that traditional compres-
sive sensing methods are open-loop and the coordinator can-
not obtain the recovery quality, which will impact the diagno-
sis results based on the recovered data. A novel close-loop
structure is designed for wireless ECG monitoring, which
can maintain the recovery quality and the energy efficiency
at a high level. Moreover, an improved Subspace Pursuit re-
covery method is designed to optimize the recovery quality.

Aguilar et al. [2] consider the agile methods of content
distribution, such as general-purpose files, software patches,
image files, and other information for the rise in cloud storage
and services in enterprise networks. The authors propose a
peer selection algorithm in BitTorrent to distribute content in
enterprise networks. Peers execute this algorithm with a new
special role called Internal Swarm Coordinator, ISC for short.

M. Alshareef et al. [3] use different metrics at various levels
to estimate the impact of produced research, including the
journal-level impact factor, the number of citations at an
article-level and the H-index at an author-level. The authors
propose an approach to measure the Article Citation Impact
(ACI) that will enable idenGEAtification of the impact of
articles at their extended nearby citation network.

Zhang et al. [4] consider the challenge that how to build the
trust between the driver and the passenger and achieve the
secure billing. They propose a novel secure billing protocol
which removes the presence of the online third party by a
smart contract on a publicly-verifiable two-party blockchain.

Li et al. [5] propose a simple and effective method for semi-
supervised deep learning that improves upon the performance
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of the deep learningmodel. First, they train a classifier and use
its outputs on unlabeled data as pseudo-labels to facilitate the
utilization of large-scale unlabeled data. Then, the authors pre-
train the deep learningmodel with the pseudo-labeled data and
fine-tune it with the labeled data.

Yuan et al. [6] consider the problem that the existed range-
based 3D target tracking algorithms are generally inaccurate
on detecting underwater non-cooperative objects due to the
high response time and non-line-of-sight(NLOS) propagation
in the underwater acoustic sensor networks (UASNs). A low
computational complexity approach namely two-step least
square (LS) is proposed to determine the best location by
analyzing the distribution of estimated coordinates.

Jiang et al. [7] make detailed analyses of social networks’
graph data and state-of-the-art graph computing frameworks,
and find that some techniques of the current graph computing
systems are overgeneralized and suboptimal, which means
they only focus on how to design a graph processing frame-
work on general graphs but miss the optimization of social
networks graphs. The authors propose Quick-Squad, a graph
computing system on a single server which is specific to the
optimization of social networks graph structures.

Lei et al. [8] investigate the problem onmodeling the topics
emerged in social networks. They propose dynamic topic
modeling via a self-aggregation method which can aggregates
the observable and unordered short texts as the aggregated
document without leveraging an external context. And they
exploit word pairs instead of words for each microblog to
generate more word co-occurrence patterns.

Zhao et al. [9] focus on improving the computing perfor-
mance in edge computing, they develop a stochastic load
scheduling framework to minimize the communication load
under time-varying excess computational resources. They ob-
tain the optimal computation load scheduling algorithm by
adopting the augmented Lagrangian method in the offline set-
ting, and they further derive a worst-case performance bound
of the online equal task scheduling (ETS) algorithm by using
competitive analysis.

Yan et al. [10] consider mining quantitative association rules
is one of the most important tasks in data mining, many
researches have proved that particle swarm optimization(PSO)
algorithm is suitable for quantitative association rule mining
(ARM). However, the method becomes inefficient even un-
available on huge datasets. To make up for the deficiency, the
authors propose a parallel PSO and design two methods,
particle-oriented and data-oriented parallelization, to fit different
application scenarios.

Qiao and Yin [11] study the problem on how to improve
the quality of service and reduce the cost of content distribu-
tion form the perspective of the Internet Content Providers
(ICPs). The authors propose a data-driven and the deep

learning based CDN recommendation framework for ICPs.
They present a three-tier CDN recommendation framework
and build a CDN recommendation model based on the deep
neural network to improve the efficiency of the recommenda-
tion service and satisfy the personalized demand.

Feng et al. [12] study the computation offloading problem
under multi-user multi-radio (MUMR) environments. They
formulate the problem as a maximization of the total number
of beneficial users in consideration of time delay and energy
consumption simultaneously. By converting the proposed
non-convex mixed integer non-linear programming
(MINLP) problem into a bilinear problem, they develop a
Branch and Bound algorithm to solve the problem and dem-
onstrate that the proposed method can obtain a near-optimal
solution.

Tahmasebi and Khayyambashi [13] consider the novelty of
Vehicular Cloud Computing (VCC) due to its efficiently pow-
er usage and its significantly reduction on energy consump-
tion, they propose an efficient model that considers expenses
and response times which also appropriately utilizes onboard
computation capacity for VCC. The proposed model is using
VCC in a manner that the onboard computational capability is
fully used, so it can provide reasonable response time and
makes the model economically beneficial.
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