




Tviulti-Source Spanning Tree Problen1s 

Arthur M. Farley· Paraskcvi Fragopoulout David Krummet 

Andrzej Proskurowski\ Dana Richardsff 

Abstract. 

\Ve consider a model of communication in a network, where multiple sources have 
messages to disseminate among the network membership. We propose that all the 
messages (one from each source) be disseminated along the same spanning tree of 
the network and consider the problem of constructing such a tree. One evaluative 
measure for suitability of the construction is the sum of distances from each source 
for each vertex. We show that finding the exact solution in this case is NP-hard, 
for any selection of the sources. We t.herefore investigate this problem for some 
restricted classes of graphs and give efficient solut,ion algorithms for those. '\'e also 
consider alt.emative measures of goodness of spanning communication trees. 

1. Introduction

In computer networks ( e.g., the Internet), an increasingly prominent com­
munication paradigm is multicast, whereby any of a set of network vertices 
called senders broadcasts its message to the set of (multicast group) mem-
1,ers. Iu current Internet practice, the multicast protocol may require build­
ing an "optimal" routing tree from each of the senders to all group members; 
this protocol suffers an explosive growth of resource usage with the network 
size. We will discuss possible modifications to the above multicast protocol, 
whereby all senders utilize the same, ,;shared" routing tree. 

\,Ve consider classes of multicast applications that restrict the sets of 
senders and receivers. For the pmpose of our discussion, we will assume 
that the group membership includes all N vertices of the network (modeled 
as a simple undirected graph) and that some k of those (1 $ k 5 N) are des� 
ignate<l as sources. \Ve will also assume that all communications take place 
along edges of a spa1111illg tree of the network, i.e., an acyclic subgraph of 
the network graph that includes all vertices of the network. 
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