
Paral lei Programming on the Connection Machine -- Stephen M. Omohundro 

This talk wi II present a number of basic parallel algorithms for the 
Connection Machine and discuss the implementation of several 
appl ications. We wil I begin with a brief description of the basic 
architecture of the machine, some programming language constructs, and 
some issues of programming style. We then present a number parol lei data 
structures and the algorithms for their manipulation. Whi Ie the 
discussion will be In the context of the Connection Machine, the basic 
principles should be applicable to any parallel architecture. We 
introduce logarithmically linked lists and discuss using them for basic 
spreading and combining operations as wei I as the fundamental parallel
prefix operation. This is useful for sorting, parallel parsing, carry 
propagation. enumeration, and parallel dynamic processor allocation. 
Communication patterns for the prefix operation based on hypercubes, 
shuffle exchange networks, and binary trees wi I I also be discussed. 
Recent extensions to trees which simplify many parol lei graph algorithms
wll I be Introduced. Finally, application of these concepts to four 
applications will be presented. Region labelling of an image is 
accomplished by both random tree growth and random pointer hopping. 
Paral lei dictionary lookup of free text may be done by sorting fol lowed 
by a prefix operation. Three-dimensional surface representation with 
hidden surface removal may be accompl ished using a single routing 
operation. Finally, we discuss the solution of large sparse linear 
systems using parol lei nested dissection. 
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