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Part 1: Central concepts (30 points)

a)

b)

(10) The standard data warehouse architecture(s) include the so-called data staging area.
What is the purpose of this component? From where does it get its data, what is done with the
data at the data staging area, and where does the data go to from the data staging area. Provide
a detailed answer and include a diagram that shows the position of the data staging area in the
data warehouse architecture.

(10) So-called information package diagrams are used to collect the requirements for a
data warehouse. Explain what is represented in such diagrams. Give an example that has at
least three dimensions and one metric. Is it possible to have several metrics in the same
information package diagram?

(10) Low data quality in data warehouses leads to wrong results. Which types of errors in
data can occur? Explain at least three types of “data corruption” and give examples for
these types. How can errors be corrected? Which component of the data warehouse is
responsible for correcting errors? How can we be sure that the data in a data warehouse is
complete?
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Part 2: Data Warehousing and OLAP (30 points)

a) (10 points) Create a two-dimensional PIVOT table for the dimensions time and product out of
the following fact table. Note that the price attribute is the measurement attribute here.

Time Location Product Customer Price

10:31 Skovde Cykel-A Fred 10 500
12:30 Malmo Cykel-A Mary 15 800
12:47 Malmé Bil-B Fred 118000

b) (10) Certain measurement attributes are not summarizable, i.e. the application of the SUM
operation makes no sense. Explain what we understand by “flow observations”, “stock
observations” and “value-per-unit observations”. Give an example of a measurement
attribute that cannot be summarized. Define the term “semi-summarizable” and give an
illustrative example.

¢) (10) Dimension tables need to be constructed in a way that the aggregation (roll-up) is done
correctly, in particular for avoiding double-counting or missing values in the aggregation
(SUM,AVG,...). Explain what has to be checked for dimension tables in order to avoid the two
problems. Give an example of a malformed dimension tables where double-counting can
occur.
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Part 3: Data Mining (30 points)

a) (10) Discuss the main differences of OLAP versus “data mining”. Which technique is
more automated? What types of knowledge can be found in data mining that cannot be easily
found with OLAP (or multi-dimensional queries)? Which are is more suitable for predicting
what happens in the future? List at least three main differences!

b) (10 points) What are neural networks? Give an example diagram of a neural network. What
is the role of the weights? What is the purpose of “training” the neural network? Answer all

parts!

¢) (10) Explain the idea and principal procedure of the “memory-based reasoning” method?
What is the goal of the method? Give an example to illustrate the method.




