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Figure 2. Graphic stats of a Euroleague 
game 

Figure 3. Play by play of a Euroleague 
game 
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Figure 4. Shooting chart of a Euroleague game 
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Playing time (minutes played): Time (in hours : minutes : seconds or only in 

minutes) each player participates in a game. 

Assists: An assist is attributed to a player who passes the ball to a teammate 

in a way that leads to a score by field goal, meaning that he or she was 

"assisting" in the basket. 

2-pointers (made): The number of successful 2 point shots. 

2-pointers attempted: The number of total 2 point shots (successful and 

unsuccessful). 

2-pointers percentage: The percentage of successful 2-pointers. 

3-pointers (made): The number of successful 3 point shots. 

3-pointers attempted: The number of total 3 point shots (successful and 

unsuccessful). 

3-pointers percentage: The percentage of successful 3-pointers. 

Free throws (made): The number of successful free throws (worth one point). 

Free throws attempted: The number of total free throws (successful and 

unsuccessful). 

Free throws percentage: The percentage of successful free throws. 

Rebounds: Statistic awarded to a player who retrieves the ball after a missed 

field goal or free throw. Rebounds are divided into two main categories: 

"offensive rebounds", in which the ball is recovered by the offensive side and 

does not change possession, and "defensive rebounds", in which the defending 

team gains possession. 

Steals: A steal occurs when a defensive player legally causes a turnover by his 

positive, aggressive action(s). This can be done by deflecting and controlling, 

or by catching the opponent's pass or dribble of an offensive player. The 

defender must not touch the offensive player's hands or otherwise a foul is 

called. 

Turnovers: A turnover occurs when a team loses possession of the ball to the 

opposing team before a player takes a shot at their team's basket.  
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PTS: Points 

AST: Assists 

3P: 3-pointers made  

3PA: 3-pointers attempted 

2P: 2-pointers made  

2PA: 2-pointers attempted 

FT: Free throws made 

FTA: Free throws attempted 

TRB: Total rebounds 

DRB: Defensive rebounds 

ORB: Offensive rebounds 

STL: Steals 

BLK: Blocks 

PF: Personal fouls 

FRV: Fouls received 

TOV: Turnovers 
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Another critical characteristic of the resulting application should be the accurate 

and effective communication of various useful statistics and key findings that 

will be presented using dynamic and interactive dashboards.  

Specifically, the produced visualizations should give information about different 

use cases in a clear, precise and efficient way that reveals the details of the 

collected data.  

Moreover, the dashboards should reveal the data at several levels of detail 

giving options for multi-purpose data analysis. 

Furthermore, the final set of dashboards should represent a large amount of 

the collected data in a smart way that enhances the recognition of comparisons 

between the represented entities, the recognition of patterns and the clear 

representation of other useful data insights in each use case.  

Finally, the interactive nature of the produced dashboards should help the user 

create case studies that he may be interested in by enabling the exploration of 

a space of parameter values. 
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Eurocup boxscore 

 

Figure 9. Eurocup game boxscore 
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Basketball Champions League boxscore 

 

Figure 10. Basketball Champions League game boxscore 
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Greek Basket League boxscore 

 

Figure 11. Greek Basket League game boxscore 
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Figure 16. Matches table structure  

 

The combination of home_team, away_team and match_date fields is used as 

the primary key of the matches table as it is not possible to have two games 

with the same home and away team taking place on the same date. 
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Figure 17. Players table structure  

The combination of player_team, opponent_team, match_date and 

player_fullname fields is used as the primary key of the matches table as it is 

not possible to have a player that played two games in the same team with the 

same opponent on the same date. Moreover, the combination of home_team, 

away_team and match_date fields is used as foreign key to the matches table.  

In the previous subsection, we mentioned that after downloading the required 

data from the various webpages, two .csv files are created that contain the data 

that will be inserted into our database. We chose to use this technique to load 
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6. Data Visualization 
The last step of our implementation includes the visualization of the collected 

data and the reports and dashboards creation. We use Tableau as the 

visualization tool and the SQLite database as the datasource. As the SQLite 

database is not fully supported in Tableau yet, it is required to install a driver 

[11] (detailed instructions [12]) to connect SQLite database with Tableau. 

Moreover, it is required to manually indicate the foreign keys in Tableau to join 

the two main tables (matches and players) of the database. In the next section, 

we will present the details of the produced reports and dashboards in Tableau.  

The visualization process follows after downloading the required data. We 

present below the dashboards created for each use case.  

 

6.1. Match Analysis Dashboard 
The match analysis dashboard provides information about a specific basketball 

game. The user can select the season, the tournament, the phase of the 

tournament and the match that he is interested in using the filters on the top of 

the dashboard.  

After selecting a specific game using the filters above, the stats of this game 

are shown in the dashboard. 

Figure 19 presents the match analysis dashboard for a basketball match 

between Barcelona (red color stats, bars and player names) and CSKA 

Moscow (blue color stats, bars and player names).  We can view general info 

about the game, the squad of each team, the statistical categories that each 

team dominated and the players that dominated in each statistical category. 
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Figure 20. Tooltip with the statistics of a selected player in the Match Analysis Dashboard  

 

A similar summary table exists in the right side of the dashboard and provides 

information about the squad of the away team on this specific game. 

Next to each of these tables, there are the total numbers of each team in 

important statistical categories for the selected game. The dashboard contains 

the total assists, total rebounds (offensive rebounds in parenthesis), total fouls, 

total steals, total turnovers and the shooting (2-pointers, 3-pointers and free 

throws) fractions of each team. Each stat number contains a heading, a specific 

color and is placed on a specific position to make easier the comparison 

between the corresponding stats of the two teams.  

The central part of the dashboard contains three bar diagrams which present 

the percentages of the successful 2-pointers, 3-pointers and free throws of each 

team. The red bars show the percentages of the home team, while the blue 

bars show the percentages of the away team. 

Finally, at the lower part of the dashboard, there are some horizontal bar 

diagrams that represent the top players in each statistical category for the 

selected game. The statistical categories shown are the scored points, assists, 

rebounds, steals, fouls, turnovers, 3-pointers (made), 2-pointers (made), free 
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Figure 21. Tournament Analysis Dashboard 1  

 

Another diagram that is shown on this dashboard is the offensive shooting 

bubbleplot. This diagram has the 2-pointers and 3-pointers percentages of the 

teams participating in the tournament (teams in the bubble) in its axes. The size 

of each bubble shows the participation points that each team got in the 

tournament. The participation points is a metric created specifically for this 

thesis project and it is not an official metric. The participation points of each 

team is a sum depending on the last phase that each team took part in each 

season (from the selected season). Two phase points are given if the team 

takes part in the first phase of the tournament and these points are doubled for 

each next phase of the tournament. The last phase that each team reached in 

the tournament per season gives its phase points for this season. Moreover, 

the color of each bubble shows the average number of points that each team 

scores in the tournament. Finally, if the user selects a specific team from the 

team filters, this dashboard changes and presents the shooting stats of the 

selected team against the teams in the bubbles. 

The defensive shooting bubbleplot is another diagram that presents the 

average 2-pointers and 3-pointers percentages of all the teams taking part in 

the tournament against the teams in the bubbles. The size and the color of the 

diagram are produced from the same metrics as in the previous diagram. Again, 
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Figure 23. Tournament Analysis Dashboard 3  

The first summary table presents the summary statistics for each day of the 

specified time range that at least one game took place. The second summary 

table presents the summary statistics for each week of the specified time 

range that at least one game took place. The third summary table presents 

the summary statistics for each month of the specified time range that at least 

one game took place. Finally, the fourth summary table presents the summary 

statistics for each season of the specified time range. 

Figure 23 presents this dashboard for the time range between February 2 

2018 and April 17 2018. 

 

 

6.3. Team Analysis Dashboard 
The team analysis dashboard provides information about the performance of a 

specific team in specific matches that the user selects. The user can select the 

team, one or more tournaments that the selected team participates in and one 

or more seasons that he is interested in using the filters at the top of the 

dashboard.  

After making the above choices, the stats of the selected team in the selected 

tournament(s) and season(s) are shown in the dashboard. 
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6.4.3. Team Comparison Dashboard 3 
The third team comparison dashboard presents all the games (in our database) 

between two selected teams and some stats about these games. The user can 

select the two teams for comparison using the filters on the top of the 

dashboard. Thus, this dashboard is a comparison tool for previous head to head 

meetings between the two selected teams. 

On the left side of the dashboard, there is a summary table with information 

about the games between the two selected teams. The color of the circle next 

to each record of the table shows the winner of the match presented in each 

record.  

 

Figure 29. Team Comparison Dashboard 3 

On the right side of the dashboard, there are two pie charts with the 

percentages of the wins of each team and with the percentages of the games 

with/without extra time. Moreover, there are summary tables with the average 

stats of each team in the selected games. 

Finally, on the lower side of the dashboard there is another summary table with 

some main stats of the teams in the selected games. 

Figure 29 presents an example of this dashboard where Olympiakos and 

Panathinaikos performance in their previous head to head meetings in all the 

tournaments of our database are compared. 
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