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Abstract: Blockchain protocols such as Bitcoin have created the possibility of highly
decentralized computing. However, existing blockchain protocols suffer from various
problems: (1) energy inefficiency, (2) large confirmation latency (order of hours), and (3)
lack of scalability (performance does not improve as more nodes are added to the
system). In this talk, we highlight our work in solving these bottlenecks. A primary
contribution is the abstraction of the blockchain using tree-processes, which have both
a randomized component as well as an adversarial component. We then use this
abstraction to prove sharp phase-transitions of these processes yielding security
theorems for the corresponding blockchain protocols. We then show how to use this
abstraction to achieve (1) energy efficiency and (2) optimal confirmation latency. Finally,
we show that (3) the scalability bottleneck of blockchains can be solved using an
interesting connection to the classical result of Blackwell in dynamic game theory.
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