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						In 1983, Gallager, Humblet, and Spira published a distributed algorithm for computing a minimum spanning tree. For several years, I regarded it as a benchmark problem for verifying concurrent algorithms. A couple of times, I attempted to write an invariance proof, but the invariant became so complicated that I gave up. On a visit to M.I.T., I described the problem to Nancy Lynch, and she became interested in it too. I don’t remember exactly how it happened, but we came up with the idea of decomposing the proof not as a simple hierarchy of refinements, but as a lattice of refinements. Being an efficient academic, Lynch got Jennifer Welch to do the work of actually writing the proof as part of her Ph. D. thesis. This paper is the conference version, written mostly by her.

There were three proofs of the minimum spanning-tree algorithm presented at PODC that year: ours, one by Willem-Paul de Roever and his student Frank Stomp, and the third by Eli Gafni and his student Ching-Tsun Chou. Each paper used a different proof method. I thought that the best of the three was the one by Gafni and Chou–not because their proof method was better, but because they understood the algorithm better and used their understanding to simplify the proof. If they had tried to formalize their proof, it would have turned into a standard invariance proof. Indeed, Chou eventually wrote such a formal invariance proof in his doctoral thesis.

The Gallager, Humblet, and Spira algorithm is complicated and its correctness is quite subtle. (Lynch tells me that, when she lectured on its proof, Gallager had to ask her why it works in a certain case.) There doesn’t seem to be any substitute for a standard invariance proof for this kind of algorithm. Decomposing the proof the way we did seemed like a good idea at the time, but in fact, it just added extra work. (See [124] for a further discussion of this.)
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