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Agenda

• Informal discussion of a csv dataset to anchor

– The issues raised

– The challenges in working with such data

– The concept of functional dependencies 

– Initial insights into the value of normalizing relational 
schemas (using functional dependencies) 



Dataset

• Kaggle F1 dataset

– Formula 1 World Championship (1950 - 2024)

• https://www.kaggle.com/datasets/rohanrao/formula-1-
world-championship-1950-2020

• One file contains data about races
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Insight the data

• Once loaded with excel or Power BI



Insight the data

• Once loaded with excel or Power BI

– Details of each race



Insight the data (cont.)

• As presented to you in excel or Power BI

– Three free practice sessions per race



Insight the data (cont.)

• As presented to you in excel or Power BI

– Qualifying session per race



Insight the data (cont.)

• As presented to you in excel or Power BI

– Sprint race



Clearing the data

• Keeping only the tuples of interest

– Need to be careful !



Data elements

• The unique id of each race



Data elements

• The year in which a specific race took place



Data elements

• The round (ή αγωνιστική της σεζόν) in which a 
specific race took place



Data elements

• The id of the circuit (πίστα) in which a specific 
race took place



Data elements

• The name of the circuit (πίστα) in which a 
specific race took place



Data elements

• The date in which the race took place 



Data elements

• The local time in which the race took place 



Data elements

• The url of the race 



Data (in the relational view)

• Data definition
CREATE TABLE races (

raceId integer not null,
year varchar(255),
round integer,
circuitId integer,
name varchar(255),
date date,
time TEXT,
url varchar(255),
primary key (raceId));

COPY races
FROM 'C:\Demos\races.csv' DELIMITER ',' CSV HEADER;



Questions (in the relational view)

• Data definition
CREATE TABLE races (

raceId integer not null,
year varchar(255),
round integer,
circuitId integer,
name varchar(255),
date date,
time TEXT,
url varchar(255),
primary key (raceId));

• What if the data contain an invalid circuitId? 



Answer (in the relational view)

• Introduce foreign key constraint !

• Data definition
CREATE TABLE races (
 raceId integer not null,
 year varchar(255),
 round integer,
 circuitId integer,
 name varchar(255),
 date date,
 time TEXT,
 url varchar(255),
 primary key (raceId));



Questions (cont.)

• What if for the same circuitId correspond 
two diffident names?

• Data definition
CREATE TABLE races (
 raceId integer not null,
 year varchar(255),
 round integer,
 circuitId integer,
 name varchar(255),
 date date,
 time TEXT,
 url varchar(255),
 foreign key (circuitId) references circuits (circuitId),
 primary key (raceId));



Answer

• Data definition
CREATE TABLE races (
 raceId integer not null,
 year varchar(255),
 round integer,
 circuitId integer,
 name varchar(255),
 date date,
 time TEXT,
 url varchar(255),
 foreign key (circuitId) references circuits (circuitId),
 primary key (raceId));

• No obvious method (other than use of UNIQUE) 
to represent this semantic constraint !



The source of the problem …

• The data is not normalized !



Unnormalized tables have problems …

• Repetition of data



Unnormalized tables have problems …

• Anomalies
– inconsistencies or errors that can arise when inserting, deleting or 

modifying data 



Observations

• For a given value of circuitId we have exactly one 
(and only one) value for name



Functional dependency

• circuitId → name



Observations (cont.)

• For a given value of circuitId we have different 
values for date 



Observations (cont.)

• … but for a given pair of  year, circuitId we have 
one (and only one) value for date 



Functional dependency

• year, circuitId → date



Observations (cont.)

• In a  similar fashion 

– year, round → circuitId 



Dependencies so far

• circuitId → name

• year, circuitId → date

• year, round → circuitId 



Look at the transitive relation

• circuitId → name

• year, circuitId → date

• year, round → circuitId 

• year, round → name 



Reflection(s)

• Functional dependencies

– Exist and may be derived by looking at the data

– May be inferred as a result of applying certain 
properties such as transitivity

• Interesting questions

– How can we identify functional dependencies

– What are the properties of functional dependencies 
that allow inference

– What is the value of the above (if any) in relational 
database design   
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