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• Operational data
• Reacting to updates
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State of the Art: (H)IVM

Cache (sub) results and maintain
them incrementally
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Our approach

• Give up on full materialization of (sub) results

• Instead: maintain a data structure 𝐷 of size 𝑂(|𝐷𝐵|)
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• 𝑄(𝐷𝐵) can be generated with 

constant delay from 

𝐷 (independent of 

|𝐷|, |𝐷𝐵|, |𝑄(𝐷𝐵)|)

• 𝐷 can be efficiently maintained 

under updates

Enumerate(𝐷)

Query Class

Conjunctive Acyclic Aggregate Queries

SELECT sum(Z), Y FROM R, S, T
WHERE R.y = S.y AND S.z = T.z

∑𝑍𝜋𝑧,𝑦(𝑅 𝑥, 𝑦 ⋈ 𝑆 𝑦, 𝑧 ⋈ 𝑇 𝑧, 𝑤 )

A join query is acyclic if it has a join tree.
We work with generalized join trees.
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How fast are single tuple updates?

Simple tree
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bottom-up semi-join
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