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Guest Editorial

T HE RECENT advances in networking architectures
and the emergence of new services have spurred un-

precedented progress in network management. Indeed, new
management tools and systems have been developed to meet
the demands from industry for managing complex networks.
Such progress has been accompanied by and often is the
result of growing research activities in this area. Fundamental
issues are being identified, and innovative approaches are
being drawn from other disciplines into network management
research. These activities begin to change the nature of network
management solutions, which were traditionallyad hoc and
implementation-centric. It is time, therefore, for a special issue
which presents a collection of the recent advances in network
management fundamentals and applications.

This special issue called for contributions in various aspects
of network management. As the result, 18 papers are selected,
eight of which are invited. The papers cover both traditional and
topical areas, each of which is highlighted as follows.

1) Collection of Management Information:Three papers
are devoted to collections of management information,
which is considered to be an important first step for
network management. A common focus is on how to
achieve efficient data collection for large and complex
networks. The paper by D. Breitgandet al. investigates
the problem of browsing large management-informa-
tion-base tables. The paper proposes a binary search
algorithm, and demonstrates the efficiency in terms of
time and bandwidth consumption of monitoring data.
The paper by M. Dilman and D. Raz focuses on reducing
the polling/transmitting of unnecessary management
data. The key idea is to combine event reporting with
polling, which leads to an efficient reactive-monitoring
algorithm, with up to 90% saving on the amount of
monitoring traffic. The paper by Y. Lin and M. Chan
proposes a monitoring approach for measuring service
level agreement (SLA) over large networks with many
nodes and flows. The approach combines aggregation
and refinement to offer a compromise between scalability
and accuracy.

2) Measurement-Based Network Management:Five papers
contribute to this rapidly growing area of research, on
extracting pertinent information from measurements,
and making use of it for network management. The
paper by E. Bouilletet al. proposes a framework for
quality-of-service (QoS)-centered SLA measurements,
and their real-time management in multiservice packet
networks. Three areas are investigated jointly in this
framework: SLA monitoring, classification of route
status using measured SLA, routing, and resource man-
agement. The paper by N. Duffieldet al. investigates
multicast loss inference of internal network links with
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incomplete information. The incomplete information re-
sults from missing measurements due to either unreliable
transport protocol or multicast receivers, and expecta-
tion-maximization algorithm is applied to provide an
approximation to maximum-likelihood estimation. The
paper by C. Ji and A. Elwalid addresses the scalability
of measurement-based network monitoring based on
multicast inference. The scalability is characterized by
the growth rate of the number of measurements needed
with respect to the size of the network, and the missing
data formulation is used to show when the scalability
is achievable. The paper by S. Ma and J. Hellerstein
is concerned with detecting from event data, mutually
dependent patterns, which result from certain network
faults. Data-mining approaches are applied and the effi-
ciency of the proposed approaches is demonstrated. The
paper by M. Núñezet al. applies temporal-data-mining
approaches for automatic discovery of rules for pre-
dicting network management events. Chaotic theory
is used for detecting chaos (unpredictable patterns) in
sequences of events, and the proposed approach is used
for discovering and predicting alarms in a computer
network.

3) Routing Information:The paper by A. Shaikhet al.
considers how to efficiently create a network view of
intra-domain topology through developing an OSPF
topology server. Design strategies are proposed and eval-
uated for management-plane-approach based on simple
network management protocol and control-plane-ap-
proach based on link state advertisement. The paper by
B. Fortz and M. Thorup addresses how to adapt OSPF
weights to changing network conditions such as network
faults, hot spots or traffic demands. The emphasis is on
improving performance by optimizing a small number of
weights.

4) Management and Control of Optical Networks:Five
papers focus on this emerging area in network manage-
ment and control. The paper by J. Wei begins with an
overview on key architectural, management and control
issues for Internet protocol (IP)-wavelength division
multiplexing (WDM) networks. The paper then presents
an integrated framework of traffic-engineering for
IP-WDM networks, where multiprotocol label switching
is utilized for IP load balancing, and a re-configurable
WDM network is used for bandwidth expansion. The
paper by P. Saengudomlert and M. Medard presents an
approach for monitoring transparent optical nodes, which
are vulnerable to failures. A novel monitoring system of
bit-error-probability is proposed, and an analysis is given
to access the performance. The paper by E. Modiano
and A. Narula-Tam addresses the issue of survivable
lightpath routing, in the presence of a link failure, for
WDM networks. Necessary and sufficient conditions are
provided for routing to be survivable, and effective re-
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laxation is applied to integer linear programming to find
survivable routes. The paper by M. Clouqueur and W.
Grover presents availability analysis of span-restorable
mesh networks. The paper shows that a span-restorable
network can be robust under dual-failure events against
which they are not specifically designed, and then quan-
tifies how the availability of services benefits from the
investment of restorability. The paper by M. Médard
et al. concludes this topic area of the special issue by
presenting a network management architecture for robust
packet routing in mesh optical access networks [local
larea network or metropolitan area network (MAN)]. The
proposed architecture allows bandwidth sharing within
a wavelength without the need of acting on or buffering
individual packets, and is robust to a single link or node
failure.

5) Network Control, and Management Framework:Three
papers are loosely connected to discuss these two topics.
The paper by G. Urvoy-Kelleret al. proposes and
evaluates a traffic management scheme which provides
deterministic QoS guarantees for multimedia constraint
sources in a multipoint to point network. An upper bound
on the end-end delay is derived, and two admission con-
trol algorithms, one centralized and the other distributed,
are introduced and discussed. The paper by T. Chen and
S. S. Liu develops an analytical framework to model
and compare centralized and distributed approaches for
network management. Network monitoring and data
search based on agents are examined for each of these
approaches, and tradeoffs are discussed to lend a basis
for approach selection. The paper by A. Papavassiliou
et al. describes the use of mobile agents for developing
market-based routes in the future multioperator net-
work marketplace. A genetic algorithm is proposed to
identify optimal resource allocation strategies, and the
agent-framework is used to facilitate collection and dis-
semination of management data and distributed operation
of the algorithms.

The collection of these papers accomplishes moderately the
original goal of the special issue. A lot of important work
though is not included due to space limitation. Submissions
were also lacking on certain topics. This, however, may be
interpreted that fundamental work is still much needed in this
broad area of research. We hope that this special issue would
help stimulate further research activities and advancement in
network management.

This special issue greatly benefited from help from many
people: S. McDonald from JSAC who offered timely support
throughout the process, J. Cichocki and P. M. Pena from the
IEEE who provided valuable help and a quality publication of
the special issue; the senior editor of JSAC, Chin-Tau Lea, who
offered valuable advice; and all the anonymous reviewers who
made the special issue possible.
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