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Abstract:

Let U be some set. An approximate membership data structure (AMQ) for a subset S ⊆ U
tries to decide for a given x ∈ U whether or not x ∈ S. A negative answer must always
be reliable, but false positives are allowed with a small probability. AMQs can be vastly
more space efficient than ordinary set data structures and are widely used in data base
technology and networking.

Most AMQs use an array and associate each x ∈ U with k positions in the array via hash
functions. Whether x is judged to be in S or not only depends on the values v1, . . . , vk
found at these positions. In Xor-probing filters, x is judged to be present if v1 ⊕ . . . ⊕ vk
matches a predetermined fingerprint f(x) associated with x. Finding values to put into
the array such that the fingerprint matches for each x ∈ S requires solving a system of
linear equations.

This application motivates a strange task for theoreticians: Coming up with a distribution
D for linear equations such that a system S of equations drawn i.i.d. from D has certain
desirable properties with high probability. The speaker has contributed various ideas to
this field in his dissertation and plans to give a high level overview of the subject in this
talk.
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