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Case Study 8       Tennis Ranking System

Tennis Ranking System

Problem Description
This project is about developing a ranking system of tennis players that is objective, consistent, and broad-based. These qualities are important in a ranking system since rankings directly affect the acceptance of tennis players’ entry and their placement in the draw. The United States Tennis Association (USTA) is not satisfied with the existing ranking methods, and the officials at the USTA have approached you to help them with this project.

Your team has examined most of the existing ranking methods and identified the strengths and the weaknesses of each of these methods. Finally, you have come up with the following formula, which calculates the ranking points for a player.


[image: image1.wmf]å

å

+

=

t

j

j

i

i

i

P

j

i

W

NM

t

i

T

NT

P

)

,

(

)

(

)

,

(

)

(

1

a


Where

Pi 
is the total ranking points for player i
(NT)i 
the number of tournaments played by player i
T(i,t) 
the tournament points earned by player i
 
the weighing factor of 1.35

(NM)i 
the number of matches played by player i
W(i,j) 
the number of wins player i has over player j.

The strength of the tournament is a function of the quality of the players and the size of the tournament and it is calculated by the following formula:
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The ideal average rank is simply the following: If NP is the number of players in the tournament, then the ideal average rank is (NP+1)/2. The following table presents the points needed to advance to certain rounds in a tournament. 

	Tournament Strength
	Winner
	Runner-up
	Losing Semis
	Losing Quarters
	Losing

R 16
	Losing

R 32
	 factor

	3-4.9
	10
	8
	6
	4
	2
	0
	2

	5-6.9
	8
	6.4
	4.8
	3.2
	1.6
	0
	1.6

	7-9.9
	6
	4.3
	3.6
	2.4
	1.2
	0
	1.2

	10-14.9
	4
	3.2
	2.4
	1.6
	0.8
	0
	0.8

	15-19.9
	3
	2.4
	1.8
	1.2
	0.6
	0
	0.6

	20-29.9
	2
	1.6
	1.2
	0.8
	0.4
	0
	0.4

	30-49.9
	1.3
	1.04
	0.78
	0.52
	0.26
	0
	0.26

	50-99.9
	0.7
	0.56
	0.42
	0.28
	0.14
	0
	0.14

	100-199.9
	0.35
	0.28
	0.21
	0.14
	0.07
	0
	0.07

	(200
	Is counted as “matches only” for ranked players


The “ factor” in the table indicates values that are added for each incremental change in a player’s advancement. 

Database Design

We present here the main entity types of this database. For each entity type, we provide some of the corresponding attributes. Use this information in order to: (a) Build an Enhanced E-R diagram; (b) Transform the Enhanced E-R diagram to a relational database. Identify the primary key(s) and the foreign key(s) for each relation. Draw the relational integrality constraints; (c) For each of the relations created, indicate its normal form. If the relation is not in the 3NF, decompose it into 3NF relations.
1. Player: The main attributes are social security number, first name, last name, history of ranking points (consists of date and corresponding ranking points), current ranking, age, weight, height, history of awards won, etc.

2. Court: The main attributes are name, type (grass, clay, hard surface, etc.), location, etc.

3. Tournament: The main attributes are name, location, date, tournament strength, etc.

Access Application Development

The following are some of the queries, forms, and reports one can create in order to increase the functionality of the database:
Queries:
1. To help USTA members with the process of selecting the tennis players for the upcoming tournament, create the queries described below. The information from these queries will be used to rank the players of the tournament based on the formula presented in the problem description. For each player:

a. Find the number of tournaments played. 

b. Find the tournament points earned. 

c. Find the number of matches played.

d. Find the number of wins. 

2. The price of the ticket for attending a game in this tournament depends, among other factors, on the quality of the players. The following queries help to identify the quality of a player: 

a. Sort the players based on the number of wins. Consider only the wins in a major tournament (a major tournament is a tournament with a certain minimum strength). 

b. List the players with a winning percentage higher than 50% on clay courts. 

3. Find the tournaments that on average have an attendance of at least 60 players.

4. List all major tournaments played on grass, clay, and hard surface. 

Forms:

1. Create a user sign-in form together with a registration form for new users.

2. Create the following data entry forms that are used for database administrative functions: players, courses, tournaments, etc. These forms allow the user to add, update, and delete information about players, courses, tournaments, etc. 

3. Create a form that allows the user to browse through the names of the players attending the current tournament. Create a subform that presents for each player the corresponding ranking, together with the name, location, and date of the races won. Include a command button that, when clicked on, calculates and presents the number of points gained by this player. 

4. Create a form that allows the user to choose (say, from a combo box) a tournament. Create a subform that presents the name and the number of points of the winner of the tournament. 

5. Create a form that includes the following: 

a. A list box that is used to choose a court type.

b. A subform that presents detailed information about the races held on the chosen (from the list box) court type.

c. An “Exit” button that closes this form. 

Design a logo for this database. The logo can contain the picture of a tennis player, the picture of a tennis ball, etc. Put this logo in the forms created above. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports:

1. Report the ranking points for each player. Include in this report the social security number, name, and age of a player. Sort this information by number of points.  

2. Use the chart wizard to present the following:

a. The number of participants in a particular tournament per year for the last ten years.

b. The number of matches played in a particular tournament during the last ten years.

c. The average number of matches played per day in a particular tournament during the last ten years.

d. This information is needed in the process of planning for accommodating the participants of a tournament.   

3. Create the following summary reports for the current tournament:

a. List the top 10% of tennis players. 

b. Provide detailed information about the winner of this tournament. The information should include the following: social security number, name, age, a list of previous wins, etc.

4. List the players that have won a major tournament.

5. Report all the major tournaments played on clay.

Visual Basic.NET Application Development

This database application can be used by individuals who are interested about attending the tournament, the players, or the database administrator. In the following figure we present a tentative layout of the system. 


In the welcome screen, the user can choose one of the four options presented. We give details about the forms or set of forms to be included in each option; however, you are encouraged to add other forms you find important.  

Search: The user can search the database to retrieve information about players, tournaments, etc. We suggest that the search queries and forms already created in the Access Application Development section be included in here. 

Browse: The user can browse the database to learn more about players, tournaments, courts, etc.  

Statistics, graphs, and data mining: This option provides various statistics, plots trends, and performs data analysis. 

Update: The update form requires an administrator login name and password. This form allows the user to add/delete/update the information kept in this database about players, tournaments, etc.

Web Extension

The users may access this database from personal computers at home or in the office. To be able to use the database, a user should be a member. Each member has a login name and password. A user should be able to search for players, tournaments, etc. A member, however, should not be allowed to update/delete information about other members, players, tournaments, etc. Only the administrator of the database can have access to the update forms.

Develop an ASP.NET web application that will enable the users to access the database and perform the activities described above. Your application will have forms similar to the ones described in the VB.NET Application section.

Reference 

T. M. Musante and B. A. Yellin, “The USTA/Equitable Computerized Tennis Ranking System,”  Interfaces 9(4), 1979, pp.33-37.
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