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SQL Implementation of QR Formalization and Householder Transformation

Informatik-Vertiefung (3 ECTS):

Work overview:

The aim of this Vertiefung is to investigate and implement the Singular Value Decomposition
(SVD) method using SQL queries. SVD is a matrix decomposition method that decomposes a
matrix V into three matrices L, ¥ and R”. The product of the three matrices is equal to V. The
SVD method is performed by using the Householder transformation and the QR factorization.
Formally, a matrix V = [V1|V;]...|V,] € R™*™ can be decomposed into a product of three

matrices as follows: SVD(V) =L x ¥ x R”

Where:

e X:is an x n square diagonal matrix that contains strictly positive singular values of V.
The diagonal entries (o;) of X are the square root of the eigen values of V'V and are
ranked in the decreasing order such that oy > 02 > ... > 0,,.

e L:is an m x n orthogonal matrix having as columns orthonormal eigen vectors of VV7
(LTL = I, where I is the identity matrix). The eigen vectors of L are computed by solving
Det(cI — VVT) = 0 where Det(X) is the determinant of matrix X.

e R:is an n x n orthogonal matrix having as columns orthonormal eigen vectors of VI'V
(RTR = I). The eigen vectors of R are computed by solving Det(ocI — VI'V) = 0.

Work tasks:

1. Understand and implement the QR formalization and the householder transformation

that perform SVD using PL/SQL

2. Evaluate the scalability of the implemented decomposition on an Oracle server: hora-
tio.ifi.uzh.ch. The test datasets are already loaded on the server.
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3. Empirical comparison of the running time between the SQL implementation and a main
memory implementation provided by the supervisor.

4. Report of 5-10 pages

5. Oral exam (approx. 25 min)
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