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Ramp Up Course Computer Science 

Winter Semester 2021/22 – Exercise Sheet 1 

The following exercises will be discussed in the first exercise session of the IfIS part of the 

course. You are invited to solve the exercises on your own beforehand to check your un-

derstanding of the lecture but this is no mandatory homework! Exercises or parts of 

exercises marked with Detour are additions to the lecture and may contain concepts 

which are not directly relevant for the oral exam.  

If you have any questions regarding the exercises you can ask them in the live sessions or by 

mail (ploetzky@ifis.cs.tu-bs.de). 

 

Exercise 1 

1. Explain what a conceptual data model is and why it is a good idea to have one for 

your use cases. 

2. Explain the terms ‘entity’, ‘entity type’ and ‘entity set’. 

3. You may know the fictional cat Garfield. If you want to model Garfield, would you ra-

ther model him as an entity or entity type (or both)? Please explain your answer. 

 

Exercise 2 

Determine the entities, attributes, relationships (and types of relationships) and additional constraints 

and create an Entity-Relationship model for the following scenario: 

Imagine a typical bank (not a purely investment bank) like Deutsche Bank, Sparkasse or 

Volksbank. The bank owns several subsidiaries identified by their subsidiary id (subid). Each 

subsidiary can be either a central sub (e.g. the head quarter or the central subsidiary of a 

specific country) or a branch (e.g. the Sparkasse branch next to the TU). Regardless of being 

a central subsidiary or branch, each subsidiary is located at a specific address comprising the 

usual components (street, house number, zip code and city name). 

Each subsidiary host at least one and up to three ATMs. The ATMs are identified by their 

device number, have a specified maintenance date and can store a certain limit of cash. ATMs 

cannot be located outside of a subsidiary, i.e. each ATM is assigned to exactly one subsidiary. 

The employees of the bank are identified by their staff number. Additionally, the first names, 

last names, dates of birth and one or more phone numbers are stored for each employee. 

The bank wants to store up to two addresses per employee (containing the same compo-

nents as the addresses of the subsidiaries). Each employee has a certain position (clerk, man-

ager, director) which determines the credit limit the respective employee can grant on 

his/her own. Employees work in a specific subsidiary, i.e. they are assigned to only one sub-
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sidiary. Each subsidiary is headed by a director (an employee in the position of ‘director’). 

Finally each employee accrues a salary dependent on their positions, where directors are 

granted a bonus (additionally to their base salary) based on their performance. 

 

Exercise 3 

Imagine the following scenario: 

In our bank, the credit department grants (or denies) credits to customers. Each credit has 

an identifying number and some other properties like the amount and the credit period. 

Let’s say credits are standardized, i.e. a credit consultant can grant a credit with a pre-

determined amount and period but credits tailored to a specific customer do not exist. Such 

a standardized credit must be granted to at least one customer; otherwise it is deleted from 

the portfolio. 

Credits are granted by credit consultant but not every credit consultant can grant each cred-

it (e.g. credits with a high amount should not be granted by low ranked clerks). A customer 

can be administered by multiple credit consultants. However, a credit consultant can be a 

consultant to a customer without actually granting a credit to this customer (e.g. you have 

contact to a credit consultant for information only). The customer must have at least one 

credit (and therefore at least one consultant) to be a customer of the credit department. 

The credit consultant is identified by his/her staff number, whereas the customer is identified 

by his/her customer number. Both, customers and credit consultants, have a first and last 

name. 

Assume we have created an ER model for this scenario, depicted in Figure 1. Please answer the fol-

lowing two questions: 

1. The ternary relationship connecting ‘Credit Consulting’, ‘Customer’ and ‘Credit’ 

seems to be redundant. Can you safely delete it without changing the semantics of 

the model? 

2. Is there a connection between the three binary relationships and the ternary rela-

tionship? If yes, what is the connection, if no, why not? 

 

Figure 1: ER Model of the Credit Department 
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