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A Message Passing System with Dynamic Connection Management

KENJI KANEDA, 1t KENJIRO TAURA® T and AKINORI YONEZAWA

We have designed and developed a message passing system that controls connections dy-
namically. In many message passing systems, every node establishes connections to all the
other nodes. As a result, the number of connections that each node keeps becomes very large
as the number of nodes increases; this degrades the performance of the systems. For this
puropsoe, we have designed and developed a message passing system that manages connec-
tions efficiently. In this system, each node keeps only a small number of connections and
can communicate with one another without degrading the performance. More specifically,
our system has the following features. First, it calculates connections that are maintained
during computation by automatically discoverying network topology. Second, this system
adds/deletes some connections dynamically to improve the communication performance. We
measured the performance of our system by running Interger Sort on 128 processors. The
experimental result shows that our system achieved the performance nearly equal to (or better
than) the case where all possible connections are established. We believe that our mechanism
can also be applied to parallel computing in wide-area networks.
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1: while X # & do begin

2 if | X| = 2 then begin

3 E := E U {ab} where X = {a,b};

4: X =02

5: end else if |X| = 3 then begin

6 if Ja,b,c € X : (ab,ac) € R then begin

7 Let a, b, ¢ be elements of X s.t. (ab,ac) € R;
8 E := EU{ab,ac}

9

end else begin

10: Let s be a fresh switch;

11: V=V U{s}

12: E := EU{as,bs,cs} where X = {a,b,c}
13: end;

14: X =02

15:  end else begin

16: (S1,82,...,S5,) = merge(X, R);

17: T := o

18: foralli € {1,...,n} do begin

19: Let v1,v2,...,vm be elements of S;;
20: Let s be a fresh switch;

21: V=V U{s}

22: E := EU{v1s,v28,...,Ums};

23: X =X U{s}\S;;

24: T:=TU{(v1,9), (v2,8),--, (Um,s)}
25: end;

26: R := RUupdate(R,T)

27:  end

28: end

01 00000ooooocoooooobooooo
Fig.1 Algorithm for estimating network topology
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5.1 Grid-enabled MPI
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