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The Theta Sketch With its Set Expressions
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Intersections have worse error, but intersection error of the Theta/Tuple Family
can be orders-of-magnitude better than Include/Exclude methods.
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The Tuple Sketch adds an Associative Table of Data
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The Tuple Sketch can be used:

* To speed up and simplify certain complex analysis in a single pass
* Jtalsoincludes the same Set Expression capabilities of Theta
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The Frequent Distinct Tuples (FDT Sketch) Builds on the Tuple Sketch

A two-dimensional example:

Task: We want to identify the IP addresses that have the most distinct User IDs. Or conversely, we would like
to identify the User IDs that have the most distinct IP addresses.

* Create a Tuple Sketch with a summary row: {IP, UID} using the appropriate types.

* Create a“plug-in” class that defines the rules for set operations and duplicates.

* Load the sketch with tuples of the form {key=<IP, UID>, IP, UID}.

* Loadthe summaryrows into a DB table.

* ForIP addresses that have the most distinct User IDs, sort the table by IP, #UIDs/IP.

* For UIDs that have the most IPs: sort the table by UIDs, #IPs/UID.

* Estimate of size of each group in the input data set just divide by theta.

This is a multidimensional sketch!
* More generally, given a multiset of tuples with N dimensions {d7,d2, d3, ..., dN}
* You load the sketch by feeding it tuples of the form {Key, v1,v2,v3,..., vN}.
* Youthen choose a primary subset of dimensions M <N.
* Qurtaskistoidentify the combinations of M subset dimensions
that have the most frequent number of distinct combinations
of the N-M non-primary dimensions.

* The input data only needs to be scanned once! Then you can query the sketch multiple times with different
combinations of the subset M dimensions.
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