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Problem 1 — Data models and architecture — 25 %

a) Give an overview of the main components of a database system and describe briefly the function of
each of them during processing of a query.

b) Describe alternative process models of a database system and discuss advantages and disadvantages
of each of them.

Problem 2 — Query optimization — 10 %

a) Assume a relation R having a very non-uniform distribution of values for a particular attribute.
Initially only statistics with three values were stored (lowest value, highest value, number of tuples).
Then the database was changed to use histogram instead. Why will queries on R now be able to
perform more efficient? Give an example on such a query.

b) How can the choice of join algorithm depend on whether the result of the query should be sorted or
not?

Problem 3 — Parallel and distributed databases — 10 %
a) Describe to what extent join is suitable for pipeline parallelism and partitioned parallelism.

b) What are advantages and disadvantages of asynchronous (”lazy’’) group-updating ("update
anywhere”) of replicas?

Problem 4 — Skyline — 30 %

a) Assume a relation with two-dimensional data. Explain what is the requirement for a
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tuple in this relation to be in the result of the skyline-operator applied on this relation.

Apply the skyline operator on the relation to the right and show which tuples will

belong to the result.

b) Explain the divide and conquer algorithm to process skyline queries.

Problem 5 — Various — 25 %

a) Explain the principles behind keyword search in relational databases and what you get
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as result of such a search.

b) Explain top-k queries. Give an example of a top-2-query and the result of the query
based on the relation to the right. Make the necessary assumptions.



