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BSc Vertiefungsarbeit: Linear Optimization in Relational Databases

The concept of optimization refers to solving complex decision problems, involving the selec-
tion of values for a number of interrelated variables. The goal of an optimization problem is to
maximize (or minimize) an objective function, that quantifies the quality of the decision, subject
to a set of constraints that limits the selection of decision variable values. A special case of
optimization is Linear Programming, that refers to optimization problems with linear objective
functions and constraints that are expressed as a set of linear equalities or inequalities. Linear
Programming problems are called Linear Programs (LP).

The Swiss Feed Database' contains data about nutrient content of animal feeds. It is used
by stock-farmers to find out dietary quality of animal feeds and so determine a good diet for
their livestock. The Diet Problem targets on determining the most economical diet that satisfies
some basic minimum nutritional requirements. So, a LP highly connected to the Swiss Feed
Database is the Diet Problem. A popular algorithm for solving Linear Programming problems
is Simplex [1]. The idea of Simplex is to proceed from one feasible solution to another one that
results in an improved value of the objective function, until an optimum is reached.

The goal of this project is to study the implementation of Simplex in the context of relational
databases as a set of user defined functions of PostgreSQL. Since, Simplex represents an LP
in a matrix format and makes heavy use of matrix operations (e.g., multiplication, Gaussian
elimination) the implementation shall extend MADIib, which is a free, open source library of
in-database analytic methods. MADIib provides a C++ abstraction layer that permits efficient
linear algebra operations (using standard libraries like LAPACK) in UDF and the machinery to
iteratively call such functions to complete the implementation of data analytics algorithms.
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Tasks

¢ Study and understand the linear optimization problem and the simplex algorithm [1].
e Read and understand [2].
e Implement Simplex as a user defined function of PostgreSQL.

e Summarize you work in a short report.
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