IEEE JOURNAL ON SELECTED AREAS IN COMMUNICATIONS, VOL. 20, NO. 8, OCTOBER 2002 1441

Guest Editorial
Network Support for
Multicast Communications

ANY networked applications rely on multicast com+these problems, may prove to have a positive impact on the
munications for efficient operation. These applicationacceptance and deployment of native multicast.
include video conferencing, video distribution, computer Reliable multicast, which was a very important research topic
supported collaborative work (CSCW), distributed gamefiye years ago, has diminished in importance as the problem of
and wide-scale information dissemination. These applicationsw to provide retransmission-based reliability has been pretty
require a variety of services from the network beyond theell solved. Congestion control continues to be an important
provision of efficient routes between participants. Multicagesearch area, although during this time interesting proposals
applications require mechanisms for fair bandwidth sharirigaive emerged on implementing transmission control protocol
since they share the network with other multicast and unic43iCP)-friendly single-rate and multirate multicast congestion
flows. Many applications also require the reliable transfer of dategntrol.
other applications, such as video and audio applications, requird he consequences of these developments during the past five
low-delay or low-jitter services. Confidential data and trustegears are numerous and significant.
services require authentication and key management protocoldsirst, the lack of universal, network-layer-based multicast de-
an increasingly important area of research. The papers in thisyment has stimulated substantial research and development
specialissue focus on many of those services, and their collectafrapplication-level infrastructures for providing multicast ser-
provides asnapshot of currentresearch in the topics covered. vices. The first four papers in this issue cover various aspects of
It is interesting to contrast the topics covered by this issdlee problem. Shi and Turner present algorithms for generating
with those covered five years ago in the previous IEBERNAL  multicast routes and for bandwidth dimensioning in an overlay
ON SELECTED AREAS IN COMMUNICATION special issue on network. Rat al.present the Narada protocol that permits end
multicast communications (April 1997). A significant fractionsystems to organize into an overlay network, where end sys-
of the papers published five years ago focused on intradomé&ms continually optimize this structure by adapting to network
multicast routing. There was also a large emphasis on protocdigiamics. Liebeheret al. approach the problem by setting up
for providing reliable multicast based on retransmissions. Laatmulticast overlay network using Delaunay triangulation, al-
there was considerable emphasis on asynchronous trankfaing end systems to compute routes without a routing protcol.
mode (ATM). Notably absent from that special issue were ttiénally, Castroet al. present Scribe, a scalable multicast infra-
topics of application-level multicast and security. structure built on top of Pastry, a generic peer-to-peer object lo-
The currentissue, on the other hand, places a heavy emphaaton and routing infrastructure.
on various aspects of application-level multicast and on security.Second, multicast security has become an active research area
In addition, there has been a shift from retransmission-orientédring the last five years, and we present two papers discussing
reliable multicast to scalable reliable multicast and to fair cosealable key management infrastructures for multicast applica-
gestion control schemes. tions. The paper by Chan and Chan focuses on the bandwidth re-
Several developments in the last few years partly explajuirements of the key servers. It presents a model of a distributed
these differences. The most important of these is the slow paesgver architecture and determines the optimal configuration.
of network-level multicast deployment, which has prompted arhe paper by Banerjee and Bhattacharjee presents IP-multicast
increased interest on application-level multicast. This appeansented protocols and algorithms that produce hierarchical key
primarily due to the complexity that the original Internemanagement structures with constant processing and message
protocol (IP) multicast service model imposes on intra- araerhead during rekey operations.
interdomain routing mechanisms. This has resulted in com-Third, as we mentioned, there has been significant progress
plex and sometimes faulty routing code, ad hoc solutions forthe research on reliable multicast and congestion control, and
routing at the interdomain level, and a reluctance from netwotlke next group of papers focuses on these topics. Bateas.
administrators to activate multicast. Another contributingresent a dissemination technique, the digital fountain, based
factor to this reluctance has been the lack of access controtsthe heavy application of forward erasure correction codes
within the original IP multicast model. The recently proposetb allow concurrent users to obtain content at any time and at
Source-Specific Multicast model, proposed in reaction wifferent rates. Kawet al. develop efficient multirate conges-
tion control algorithms that optimize a sum of receiver utilities.
This optimization-based approach provides the means to ensure
Digital Object Identifier 10.1109/JSAC.2002.803064. a wide variety of fairness objectives, including TCP fairness.
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Byerset al. present a receiver-driven congestion control algenaulticast communications was evident from the large number
rithm that is appropriate for layered multicast. This protocol isf submissions that we received. The editors would also like to
fair to TCP connections, and is designed to mitigate the delagssknowledge the contribution of the many experts who partic-
incurred through the use of Internet group management protoigmted in the reviewing process of submitted manuscripts. The
(IGMP). quality of this issue is due in large part to the constructive sug-
The next two papers focus on problems related to optical ngestions that came out of the review process.
works and SONET rings. Ali focuses on the problem of placing They would also like to thank Dr. W. Bux, JSAC Board Rep-
multicast nodes in wavelength-routed networks. A simple modesentative, for his guidance.
for predicting blocking probability is derived and used to guide
an iterative algorithm for the placement of multicast nodes. The
second paper by Fergg al. focuses on the problem of imple-
menting video conferencing services on SONET/ATM. They
conclude that a new multicast virtual path (VP), multidrop VP
coupled with an appropriate assignment scheme can provide
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very good performance. CHRISTOPHEDIOT, Guest Editor
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