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What are VDFs Useful for?

• Consensus in blockchains: e.g., Chia

• Fair coin tossing

• Randomness beacons

• Computational time-stamping

• Short-lived signature [ABC22]: signatures that are forgeable after a
certain time period

• Automatic deniability! No action required from the signer
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Summary: ROM-Based VDFs are Impossible

Work Restrictions on VDF What is Broken?

[MSW20]
Perfect uniqueness &

Sequentiality
Public setup

[Döt+20] Tight sequentiality Uniqueness

[GRY25] Public setup
Sequentiality or

uniqueness

Our work -
Sequentiality or

uniqueness
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But Wait, There is More!

• Related timed primitive: Time-Lock puzzle (TLP)
• Puzzle can be generated in (sequential) time ≪ T and solved in

(sequential) time T
• Hard to solve puzzle in parallel time ≪ T

• ROM-based TLPs are also impossible [MMV11]

• How is TLP related to VDF? Follow up work with Hamza Abusalah,
Nivesh Aggarwal, Karen Azari and Max von Consbruch:

• TLP ̸⇒ (oracle-aided) VDF

• VDF ̸⇒ (oracle-aided) TLP

Thank You!
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