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Editorial
The Inaugural Issue of the IEEE Transactions on
Control of Network Systems

. A NEW BEGINNING but connected over a communication network with its

This issue marks the beginning of tHeEE Transactions on limited bandwidth, delays, and losses.
Control of Network Systems (TCNS)ICNS is envisioned to 2) Cpmmumcatmn networks include both wireline and
be a journal that cuts across multiple areas and it is finiycia wireless networks and have to be modeled, controlled,
and technically sponsored by thEEE Control Systems So- optimized, priced, simulated, and secured. Several prob-
ciety (CSSwith technical co-sponsors tHEEE Circuits and lem areas are well established within the control com-
Systems Societthe IEEE Communications Societine IEEE munity from. routing, flow control, admission control,
Computer Societyand thelEEE Robotics and Automation spread of viruses and malware, to performance evalu-
Society ation, on-line opt_lmlzatlon, inference of r_network struc-
A new field of science and engineering is coalescing around _ ture, web analysis, and network economics. o
the study, engineering, and control of networks with veryalor ) Sensor networks, often wireless, have all characteristics
applicability to engineered systems, social science, @mirs, of communication networks but with the addition of
and biological systems. The temetwork sciencés often used sensors which interact with the physical world. Again,
to collectively describe these areas of research and the us this is an established area within the control systems
National Research Council has even attempted a definition, COMmunity and has motivated important problems as in
defining it as “the study of network representations of ptasi estimation, consensus, averaging, and decision making
biological, and social phenomena leading to predictive ef®d over networks. , ,
of these phenomena.” 4) Cyber-physical systems is a_relatlvely re_cent term
The broad scientific community that the sponsoring societie  that encompasses systems with both physical and cyber
represent has made important methodological contribstion ~ COMPonents. In many cases, networking is a key to con-
to these emerging fields and has also been involved in a Necting the various system components and a plethora
growing list of application areas. We strongly believe that ~ ©f Problems can be posed, from abstract architectural
this community, with its well known methodological strengt issues to very practical problems in actual systems. The
can and should play eentral roleto these developments. We optimal deployment, control, performance evaluation,

aspire for TCNS to become the premier venue for related work. ~ @nd security of these systems are problems that have
attracted considerable interest.

5) Networks of autonomous agents include networks of
robots, Unmanned Aerial Vehicles (UAVs), or other
TCNS aims at establishing a large footprint covering all  autonomous vehicles, and give rise to a myriad of related
aspects of systems with interconnected components. The prob|ems inc|uding swarming’ consensus, Cooperative

journal is primarily interested in problems related to the control, motion planning, formation control, deploy-
control of network systems but is also open to contributions  ment, robustness, and bio-inspired control.

concerning their design, study, engineering, optimizatand ) Electric power networks or energy networks can be
emerging behavior as these can inform and guide design and ysed to describe the burgeoning research on the smart-

Il. THE FOOTPRINT

control. We plan to publish rigorous methodological/thyeor grid and advanced energy systems within the control
papers on network systems and application papers that have community and elsewhere. Such networks include the
a significant degree of modeling or methodological novetty i more traditional electric power networks but also new
some application area of network systems. Applicationsaoéa constructs such as micro-grids, fleets of plug-in hybrids
interest are many, spanning engineered systems, so@aksci interacting with the grid, and electricity demand re-
economics, and biological systems. sponse by cooperation among devices within a building
In an effort to sketch TCNS's application footprint, we will or home.
attempt to provide a list — by no means all-inclusive — of 7) Transportation networks is an established area of re-
different types of networks whose study, control, analyaiel search but one where sensor networks, crowd-sourcing,
Optimization would be of interest to TCNS. Starting from mor smart parking, smart traffic ||ghtS, and vehicular com-
traditional and well-known networks to control researsher munication networks are only now emerging with huge
this list includes: potential for revolutionary improvements.

1) Networked control systems, where the controlled sys- 8) Biological networks. The list of such networks is long
tem, actuators, and sensors are not necessarily co-located and includes signal transduction networks, gene regula-
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tion networks, protein interaction networks, metabolic Ill. TCNS EDITORIAL BOARD STRUCTURE AND SOME
networks, phylogenetic networks, networks of liv- EARLY NUMBERS

ing organisms, and ecological networks which model \ye view the editorial board as “defining” the journal and
consumer-resource interactions between groups of gfa gre excited to to have formed an absolutely first-rategrou
ganisms. Control scientists are present in these aregs.genior Editors (SEspnd Associate Editors (AES)They
using for instance process control expertise in metabolice \\e|l.recognized leaders in areas of interest to thenaur
networks, or optimization techniques in predicting pro,,qural TCNS SEs are: P.R. Kumar, Naomi Leonard, Steven
tein interactions, or collective decision making and,, “and Jeff Shamma. Authors submitting their papers are
Iear-mng N networks.of organisms. ) ) given the option to submit to any of the Editor-in-Chief (EiC

9) Social and Economic qetworks model mteracupns_ Deputy Editor-in-Chief (D-EiC), or SEs who then assign the
among humans. (potentially t'hrough a communlcauoaaper to an AE. Our AEs take ownership of the papers they
network) for social or economic reasons. Research segfg,je are eponymous, and collaborate with the SEs and the
to understand and control decision making (mostly di$=;~/p_Eic to arrive at editorial decisions.
t.”bUted)’ behavior, phase transitions, resource aIIoca-We started accepting submissions in July of 2013 and we set
tion, and games over networks. a September 2013 deadline for submissions to be considered

From this discussion, it is evident that the intended appncfor inclusion in this inaugural issue. We received 120 such
tion footprint is large. Several methodological themesgme Papers and selected 11 papers using a variety of criteria,
including: dynamics over networks, control over networkdhcluding quality, strength of the reviews, recommendatio
network evolution, cooperative control, optimal (potetiyi by the AEs and SEs, and whether the work in the paper
dynamic) deployment, dynamic optimization, on-line optidemonstrates the broad footprint of TCNS. While we are
mization, estimation over networks, decision making ové&onfident of the high-quality of all papers we selected, this
networks, games over networks, and simulation of networkgoes not necessarily imply that papers we have accepted for

The technical community TCNS aims at appealing to gubllcatlon.and. we are.currently sc_hgdullng fo.r subsequent
known for its rigor. Rigor, therefore, is a key ingredient ofSSU€S are inferior. We aim at maintaining very high stadsiar
papers we wish to publish and it is our goal to establish TCN8' all papers we publish.

as thepremier destination for mathematically rigorous papers Early indications suggest that TCNS has generated quite
in network systems a bit of interest in the research community. As of February

While rigor is satisfying, it can be a double-edged sworgom we have received 194 submissions. A breakdown of

Take it to an extreme, and immediately the audience thatjco&ecISIOnS we “have made appears in Fig. 1. A few _re_marks are
in order. All “[1] Accepted without changes” decisions are

otentially appreciate and understand a paper shrinkseThe . o
P y abp bap ade after a paper undergoes one round of revision. Initial

fore, and because we wish to make inroads into the wh . . . o
gcisions either recommend a minor revision (these are [2]

spectrum of network systems applications, we plan to acc Efecisions _ conditionally accepted), or a major revisitrege
contributions that may not necessarily develop new theory - y accepted), jorr
are [3] decisions — provisionally rejected), or reject tlaper

methods but make significantmodeling contribution, oare ithout encouraging the authors to revise and re-submie Th
first to formulate and solve a new problem using techniqug\é ging i

and ideas that have emerged out of the control systems ande[Hgorlal haard reviews all submissions and in some insianc

broader technical community intersecting with TCNS. Sud Jects papers without requesting external reviews (tiaese

papers, in our view, have the potential to open new appdjnatit ren[‘tl] dr?tui:?nns) e';[hr?irﬁber?f usﬁtrlitbﬁ?idi tC\? chi)IlljtmOfi.mStCOpe
areas to the technical community but also — and importantl pr not containing a signiticant co ution. WWe aima

tvact sppicton domain expers We e haping hat TCHES PECIC 1 i overbrdenin out i whih v
will help bring about a virtual “melting pot” and ground y J

for synthesis of new ideas from the intellectual mterarn:tlopart'cmarly scarce resource

between methodological/technical researchers and apiplic
domain experts. IV. THE PAPERS IN THIS ISSUE

We close this section with some comments on the comple-The papers in this issue cover a number of topics of
mentary role of TCNS within the portfolio of CSS-sponsorethterest to TCNS and can be broadly organized into four
publications. ThelEEE Transactions on Automatic Controlmain categories(i) control and optimization of electric power
serves as the premier repository of new results in contmoétworks, (i4) control of dynamic networks(iii) resource
theory, while thd EEE Transactions on Control Systems Techallocation and routing in networks, aritb) dynamic decision
nology covers more application-oriented papers. Tentrol making in social networks.

Systems Magazinen the other hand, in addition to covering In category (i) we have two representative papers. The
control systems technology, publishes tutorials, essagd, paper by Caliskan and Tabuada studies the transient sgabili
reports on a variety of CSS and other activities. TCNS ained electric power networks and derives conditions that emsu
at providing a focused venue for rigorous work in networktability under the existence of losses in transmissioaslin
systems and becoming the premier journal for this emergifitpe paper by Low provides a comprehensive survey of work
and growing area that extends well beyond the “boundariesii the optimal power flow problem and presents advances on
of the CSS. convex relaxations of this key optimization problem.
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are represented by this collection: electric power netaork

 [1] Accepted without transportation networks, communication networks, sensbr
451578 Gl e L works, networks of autonomous agents, and social networks.
9.02% Paper A We close this editorial by stating the obvious. This issue is
[3] Provisionally rejected . . . .
simply a snapshot of an emerging and rapidly evolving area of

Derenls systems. We count on your continued support and we welcome
your submissions. Please follow the TCNS developments at
http://sites.bu.edu/tcns/.

W loannis Ch. Paschalidis

Editor-in-Chief

— ’ R research. We look forward for TCNS to establish itself as the
" [41]Returned to author - premier venue for rigorous work in this broad arena of nekwor

Magnus Egerstedt
Deputy Editor-in-Chief
Fig. 1. Decisions as of February 2014.
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and decision making over networks. Several applicatioaasar
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