CSIE 7242: Advanced topics in database theory (Sem. 2, 2015/2016) Lesson 9: Acyclic join queries

Lesson 9: Acyclic join queries
Theme: Evaluation of acyclic join queries.

1 Conjunctive queries

A conjunctive query (CQ) is a query of the form:
o(Z) == g R1(Zm) N -+ A Run(Zm)

where z = (z1,...,2k), ¥ = (y1,...,1), and each Z; a vector of variables that come from
{z1,.. ., 2K, y1,...,y}. A CQ is a Boolean CQ, if it does not have free variables z.
Consider the following two problems.

e CQ-EVALUATION.

Input: A database DB and a Boolean CQ .
Task: Determine whether DB | .

e CQ-EVALUATIONpg.

Input: A Boolean CQ .
Task: Determine whether DB = .

The difference between the two is that in CQ-EVALUATIONpg the database DB is fixed, while
in CQ-EVALUATION the database is part of the input.

The non-Boolean version of CQ-EVALUATIONpg CQ-EVALUATION are when the input CQ
¢ is non-Boolean, i.e., it has free variables Z, and the task is to compute ¢(DB).

Theorem 9.1

e CQ-EVALUATION is NP-complete.
e There is a database DB such that CQ-EVALUATIONpg is NP-complete.

2 Yannakakis’ algorithm on acyclic queries

A CQ () := 3y Ri(Zm) A -+ N Riy(2Zm) can be viewed as hypergraph H ) = (V, £), where:
e V is the set of variables appearing in .
o £={z1,...,Zn}, where each Z; is viewed as a “set.”

A CQ o(z) is acyclic, if H is acyclic.

©(z)
Theorem 9.2 [1] CQ-EVALUATION can be solved in polynomial time, when the input CQ is
restricted to acyclic queries.

In fact, Theorem 9.2 also holds for non-Boolean version of CQ-EVALUATION.
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