POSTGRESQL- LAB SESSION Exercises with POSTGRESQL

Exercises with POSTGRESQL

1 Connecting to the server

To connect to the server you will need to have your identifiers provided at the beginning of the lab. Once you have
your identifier you will connect using the psgl command in the terminal. The general syntax of the command is

psgl -h hostname -p port —U user database

In this lab we will use the following parameters:
* hostname is teach.jachiet.com
* port is 4444
* user is the one given (of the form tpXXX where the X are numbers)
* database will be either unicode or your own username.

Once you hit enter you should be asked for a password, type the one given at the beginning of the lab. Once you
are successfully connected, I invite youtoread https://tomcam.github.io/postgres/tolearn how to
manipulate the psql shell. Note that your user is configured in a way where it can only connect once, you cannot
open two connection with the same user!

2 Schema and views

For this part you need to switch to the database which is the same as your username.

We consider the following scenario, you are a developer for a game. In the game, there are several kinds of
objects that the players can collect (e.g. magical flowers, gems, etc.). Players can also sell or buy objects from a
marketplace that works in the following way: players declare some of the objects in their possession as “buyable”
with a price for each buyable object and then any player can buy items marked as buyable. When a player buys an
item, the possession of the item is transferred to the buyer while the money corresponding to the item is transferred
from the buyer to the seller. Note that, as long as the item is not sold, it still belongs to the player. Your goal is to
create a database for this marketplace.

The database schema you will develop needs to support players, the money each player has, the various types
of objects present in the game and how many objects of each kind each player has.Your database need to be able
to support the following kind of operations:

* Create a new type of object or add new players,

* Change the name of a type of objects or the name of a player,

 Attribute an object of a given type to a player,

* Increase or decrease the amount of money a player has,

* Retrieve the list of all the items that a player has,

* Compute the current balance of a player,

* Allow a player to mark one of their item as buyable with a given price,

* Allow a player to buy the cheapest item of a given type from the marketplace.

Ideally your schema should enforce the following constraints:

Mehwish Alam & Louis Jachiet 2023


https://tomcam.github.io/postgres/

POSTGRESQL- LAB SESSION Exercises with POSTGRESQL

All the objects that the players have correspond to some known type,
» Each object is possessed by exactly one player,

* Any single object cannot be marked twice as buyable, nor it can have two different prices (but two different
objects of the same kind can have different prices),

* Any player has a positive amount of money.

Exercise 1. Draw the entity-relationship for the scenario.
Exercise 2. Write SQL queries to create the schema.
Exercise 3. Insert a few players, types of objects and objects.

Exercise 4. Write the SQL queries corresponding to each operation that need to be supported. Note that,
depending on your schema choice, one operation might correspond to several queries (e.g. one SELECT and then
two updates depending on the result of this select).

Exercise 5. If you use several queries for one operation, what happens when several operations are run in
parallel? Can you use transactions to deal with that problem?

3 Normalization & Advanced Exercises

Consider the case of a University where there are several departments and the employees of each of the departments
are distributed across different buildings. In each of these departments there are several employees working in
different roles such as professors, researchers, secretaries, etc. There are several courses offered by each of the
departments held in shared facilities. Here we want to create a database which keeps the information of this
university and make sure that these tables are normalized to their First Normal Form (INF) and Boyce-Codd
Normal Form (BCNF) and perform some advanced queries.

* Create a department whose employees are located in different buildings (HINT: Use multivalued attributes).
* Retrieve information about a department based on the location.

* Normalize the department information to comply with 1NF.

* Retrieve information about a department based on the location using exact match.

* Create courses taught by the professors and attended by the students.

* Define possible decompositions of the course information.

* Reconstruct the courses taught by the professors and attended by the students.

* Create information about all the employees by defining specific kinds of employees.

* Create information about specific employees by taking into account the properties of the employees in
general.

* Retrieve information about all the types of employees.

* Create courses having dependent types of information which would not exist otherwise.
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Exercise 6. Draw Entity-Relationship diagram for different scenarios.
Exercise 7. Insert information about the employees, departments, courses, etc.
Exercise 8. Write SQL queries to create schema.

Exercise 9. Write SQL queries corresponding to each operation that need to be supported.
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