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						With the bakery algorithm of [12], I discovered that mutual exclusion, and hence all conventional synchronization problems, could be solved with simple read/write registers. However, as recounted in the description of [22], such a register requires an arbiter. This leads to the question: what synchronization problems can be solved without an arbiter? Early on, I devised a more primitive kind of shared register that can be implemented without an arbiter, and I figured out how to solve the producer/consumer problem with such registers. I think that hardware designers working on self-timed circuits probably already knew that producer/consumer synchronization could be implemented without an arbiter. (If not, they must have figured it out at about the same time I did.) Hardware people used Muller C-elements instead of my shared registers, but it would have been obvious to them what I was doing.

In Petri nets, arbitration appears explicitly as conflict. A class of Petri nets called marked graphs, which were studied in the early 70s by Anatol Holt and Fred Commoner, are the largest class of Petri nets that are syntactically conflict-free. Marked-graph synchronization is a natural generalization of producer/consumer synchronization. It was clear to me that marked-graph synchronization can be implemented without an arbiter, though I never bothered writing down the precise algorithm. I assumed that marked graphs describe precisely the class of synchronization problems that could be solved without an arbiter.

That marked-graph synchronization can be implemented without an arbiter is undoubtedly obvious to people like Anatol Holt and Chuck Seitz, who are familiar with multiprocess synchronization, Petri nets, and the arbiter problem. However, such people are a dying breed. So, I thought I should write up this result before it was lost. I had been procrastinating on this for years when I was invited to submit an article for a special issue of Distributed Computing celebrating the 20th anniversary of the PODC conference. The editors wanted me to pontificate for a few pages on the past and future of distributed computing–something I had no desire to do. However, it occurred to me that it would be fitting to contribute some unpublished 25-year-old work. So, I decided to write about arbiter-free synchronization.

Writing the paper required me to figure out the precise arbiter-free implementation of marked graphs, which wasn’t hard. It also required me to prove my assumption that marked graphs were all one could implement without an arbiter. When I tried, I realized that my assumption was wrong. There are multiprocess synchronization problems not describable by marked graphs that can be solved without an arbiter. The problem was more complicated than I had realized.

I wish I knew exactly what can be done without an arbiter, but I don’t. It turns out that I don’t really understand arbiter-free synchronization. Lack of understanding leads to messy exposition. I understand the results about the equivalence of registers, and I have nice, crisp ways of formalizing and proving these results. But the other results in the paper are a mess. They’re complicated and I don’t have a good way of formalizing them. Had I written this twenty-five years ago, I would probably have kept working on the problem before publishing anything. But I don’t have the time I once did for mulling over hard problems. I decided it was better to publish the results I have, even though they’re messy, and hope that someone else will figure out how to do a better job.
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