


5 Conclusions

We have presented for the first time combinatorial
properties of an asynchronous system in which pro-
cesses communicate by objects more powerful than
read/write registers. We have proved two general the-
orems about the solvability of set consensus.

The first theorem characterizes a wide class of pro-
tocols that cannot solve set consensus. Suppose a
protocol has a full information complex F(U) when
only the processes in U participate. If F(U) is con-
nected for |U| > ¢, simply connected for |U] > 2¢, and
has Hy(F(U)) = 0 for ¢ < |U|/e, then that protocol
cannot solve (n + 1, |n/c|)-consensus. The proof of
the result is general enough to point out a property
that any solvable task should satisfy: there will al-
ways be at least one execution where the number of
decided values is at least [n/c| + 1.

The second theorem states that the full infor-
mation complex C"(m,j) for any protocol using
(m, j)-consensus objects is simply connected for n >
2 [m/j], with no “holes” in the lower dimensions:

nm, §)) = |
Hy(F*(m,j)) =0forg<j [mJ .
One implication of these two theorems is that (n+
1, k)-consensus is impossible if k¥ < j - |n/m], which
implies n/k > m/j.
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