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(57) Abstract: A decentralized and trust-minimizing computer architecture for
computing rewards for users of an advertising system includes cryptographic
black box accumulators (BBA), which is a cryptographic counter that only the
issuer can update. An attention application requests initialization of a BBA from
a guardian and subsequently requests updates to the BBA to track interactions
between a user of the attention application and ads on the attention application.
The guardian signs updates to the BBA to reach agreement on the state of ad
interactions. The attention application may randomize the BBA and submit re-
quests via an anonymous channel such that no participant can link two encoun-
ters with the BBA to each other or link the BBA to a specific attention appli-
cation, thus improving user privacy. Reward redemption requests can be made
based on a known policy and committed to a public blockchain for verification
by observers that the protocol is operating correctly.



