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Abstract—In this comments paper, we revisit the network _
model introduced in [1]. We discuss the inaccuracy of the model 4
and, to correct the network model, we propose to apply directed 2 y
capacity constraints for directed flows. Based on comparison of ho
numerical results, we show that the corrected model leads to !
better accuracy than the original model. 4
3 h1

Index Terms— Multicast, algorithm/protocol design and analy- h2

sis, nonlinear programming s.

I. INTRODUCTION M b
N [1], V. Cui et al extended the utility-based network model‘

[2] to apply it to overlay multicast with the goal to maximize
the aggregate utility of all receivers. Due to the dual rdieiod
hosts as receivers and senders in overlay multicast, twatieints
were introduced, namely a data constraint and a networkcigpa (a) Application-layer multicast tree

h4 h5

constraint. Unfortunately, the network model was inactuweth e e
regard to the capacity constraint. In this comments paper, USS ks
propose to apply directed capacity constraints for comgdhe o g/
network model. i - ha
N y TN
Il. THE CORRECTEDNETWORK MODEL N = .34:15#@%:2—35
In Section 2 in [1], the authors assume links and flowsse~" - R % &
to be undirected, while in reality flows are directed. Indeed}\ S &% }\
each physical link consists of two directional links, eitlieis S -
symmetric in bandwidth such as in PSTN or asymmetric as i\; X
ADSL. As a consequence, we consider the overlay network to t*{ *{

directed. Therefore we formulate our corrected model devist
I ={1,2,...,L} is a directed link set in the directed network(b) Physical network topology with physical links and their
The link capacity ofl € T is ¢;. We setA;; = 1 if flow f P2V

goes through the linkin the direction, here flow has the same
direction of link I. OtherwiseA;; = 0. The directed capacity
constraint is expressed as follows: = < c.

Indeed, the capacity constraints in [2] and [3] could be
conceived for directed flows. In particular flows in an IP rivast
session transfer data over the same physical link only in or|
direction [3]. And in the network model for unicast [2] we
observed that only flows and links in a single direction were
considered. In an overlay multicast session however, flowghim
go through a physical link in both directions.

I1l. EXAMPLE RESULTS AND ANALYSIS
(c) Directed capacity constraints (the arrow indicate timeation

As shown in Figure 1(a), 1(b) and 1(c), we use the sanggthe link. The bold links, i.e. physical link 3 and link 5, strain
example as in [1] to illustrate the shortcoming in their natiev the flows in both directions.)

model. Inequality (2), which is also presented on page 3 if [lFig. 1. [llustration sample of the corrected network model
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independently, hence links and flows are directed. Using the

corrected network model, we get the directed capacity caimss
as inequality (1) instead of inequality (2). We assume ajlsah

links are duplex and symmetric in bandwidth as indicatechin t

exampleics = ¢(R1,h2) = c¢(h2,R1) = 8,¢c5 = ¢(R2,h3) =
c(h3, R2) = 10.
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We compare the allocated rates of the corrected network inodeP- May is a member of the IEEE, ACM and the Internet Society. etved

with the ones of the original one. Using the corrected netwo
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model, we determine the algorithms in the same way as prdpos@d RFCs.

in [1]; we setUs(zf) = In(zy) for each flow. In the given

example the inaccuracy of the model does not affect the @btim

rate allocation because physical link 3 and 5 are over-pionved.

However, when link capacity; andcs are becoming constraints

in terms of bandwidth (for examples = 6 and c5 = 6) the
situation changes. In this condition, with the correctetdvoek
model we get the rate allocation by the algorithm:= 2, x5 =

4,x3 = 4, andz4 = z5 = 2, and the aggregate utility is 4.852.

Whereas, with the original model the allocated rates zare=

3,70 = 3,73 = 2, andzy = x5 = 2, and the aggregate ultility is

4.277. Clearly, our corrected network model is more aceutzdn
the original network model and leads to improved and optiuiz
allocations determined by the algorithm.

IV. CONCLUDING REMARKS

Bernhard Plattner is a Professor of Computer
Engineering at ETH Zurich, where he leads the com-
munication systems research group. He has been the
principal investigator or Co-P| of numerous national
and international projects in the area of computer
networking. His current research interests are in self-
organizing networks, mobile ad-hoc networks, as
well as practical aspects of information security. He
has also directed research on active networks, start-
ing as early as 1996, and multimedia applications

for high-speed networks.

In 1996-98, Dr. Plattner served as the Head of Faculty of tEted
Engineering at ETH Zurich. He currently is the Vice-Rectdr ETH for
Bachelor/Master studies. He is a member of the IEEE, ACM andrteznet
Society. He served as the program or general chair of vaiigesnational
conferences, such as ACM SIGCOMM '91, INET '94, and IWAN 2002

The corrections presented in this paper do not affect the fina

conclusion that the utility-based network model is extdiela
to overlay multicast while maximizing the aggregated wyilbf
all receivers. Moreover, the distributed algorithm basedttoe

network model converges to the optimal point. However, the

corrected network model, as well as the distributed algorijt

is more accurate than the original one in terms of resultatg r

allocation.
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