COMS 4995-001 (Science of Blockchains): Final Project: Proposal
Instructions and Some Sample Topics

Project proposal instructions

By 11:59pm on Friday, March 14th, each team should submit a project proposal of length 1-2 pages. (The
more specific and concrete the proposal, the better the feedback from the course staff will be.) Submissions
will be made via Gradescope.

Potential project topics

Below is a suggested list of potential project topics along with links and citations to relevant sources which
serve as good starting points for learning more about the topic. In particular, the links and citations provided
are not an exhaustive list for the purposes of project requirements, and are listed to serve as gateways for a
deeper dive into the topic at hand.

Students are also encouraged to dream up their own project topics (not on the following list), in which
case they should run their ideas by the course staff (Naveen/Yuval/Tim) for feedback before submitting a
proposal.

1. Deep dive on an existing project. This includes a detailed explanation of how the project handles and
carries out consensus, execution, fees, tooling for app developers, the current ecosystem, etc. A non
exhaustive list of suitable candidates includes: Ethereum, Solana, Avalanche, Mysten/Sui, Monad,
Aptos, Arbitrum, Cosmos. Ethereum, Solana, Avalanche, Uniswap, Monad, Optimism, StarkNet,
Arbitrum, polygon, Base, Aptos, Mysten, Espresso, Cosmos, Ritual, Succinct.

2. Ethereum scaling: Wide-ranging survey of the top (e.g. five) Ethereum L2s. | , 1,
Optimism, StarkNet, Arbitrum, polygon, Base.

3. Ethereum deep dive post merge (Ethereum 2.0), and the future roadmap of Ethereum: Ethereum 3.0,
beam chains, native rollups. based rollups, Native Rollups, Orbit SSF, 3 Tier Staking.

4. Survey of approaches to censorship resistance (e.g., FOCIL vs BRAID /multiple concurrent proposers).
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5. Survey on randomized consensus protocols for asynchrony, circumventing the FLP impossibility result.
[ , , ] and references within.

6. Deep dive into optimized versions of partially synchronous protocol (like Tendermint): HotStuff, opti-
mistic responsiveness, good-case latency. [ , , , , ]

7. Deep dive into non permissioned consensus: Sleepy model, proof of work, proof of stake, slashing.
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8. Signature deep dive: BLS signatures, Threshold signatures, construction, properties, assumptions, etc.
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9. SNARK deep dive: Choose a popular SNARK (e.g. Grothl6) and explain in detail how it works.
[ 9 ) ? ]


https://ethereum.org/en/
https://solana.com/
https://www.avax.network/
https://app.uniswap.org/
https://www.category.xyz/
https://docs.optimism.io/stack/rollup/overview
https://www.starknet.io/
https://arbitrum.io/rollup
https://polygon.technology/polygon-zkevm
https://www.base.org/
https://aptoslabs.com/
https://www.mystenlabs.com/
https://www.espressosys.com/resources
https://cosmos.network/
https://ritual.net/
https://www.succinct.xyz/
https://docs.optimism.io/stack/rollup/overview
https://www.starknet.io/
https://arbitrum.io/rollup
https://polygon.technology/polygon-zkevm
https://www.base.org/
https://ethresear.ch/t/based-rollups-superpowers-from-l1-sequencing/15016
https://ethresear.ch/t/native-rollups-superpowers-from-l1-execution/21517
https://ethresear.ch/t/orbit-ssf-solo-staking-friendly-validator-set-management-for-ssf/19928
https://ethresear.ch/t/three-tier-staking-3ts-unbundling-attesters-includers-and-execution-proposers/21648
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Deep dive into Transaction fee Mechanisms: EIP-1559, impossibility results, etc. | , ,
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Deep dive into the Move ecosystem. Aptos, Mysten, Movement.
Deep dive into privacy coins focused projects: Zcash, Monero, IronFish. Zcash, Monero, Ironfish.
Deep dive into private smart contracts: Aleo, Aztec. Aleo, Aztec.

MEV focused project: In Ethereum (Flashbots, MEV-boost, Proposer-Builder-Seperation structure
and ecosystem), or Solana (Jito). Jito, Flashbots, PBS original blog post.

Infrastructure project: Contribute to the Solana/Base/Eth ecosystem by building some non trivial
tool.

Deep dive into L2 interoperability. Espresso.
Explore recent alternatives to Tendermint, such as Streamlet/Simplex [ , ]

Account abstraction deep dive (e.g., EIP-3074 vs. EIP-4337 vs. EIP-7702). EIP-4337, EIP-3074,
EIP-7702.
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