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[bookmark: _Toc208062692]Overview
[bookmark: _GoBack]The League Management System (LMS) manages the full life cycle of a basketball league. It guides league administrators, league officials, and team officials through every stage—from setup and scheduling to recording game statistics, scheduling a playoff bracket.
[bookmark: _Toc208062693]Detailed Description of LMS
There are three kinds of users: league administrators (LA), league officials (LO), and team officials (TO). To do anything in the system, a person first has to log in. Each person has a first and last name, unique ID, and a password. A password must be at least 6 characters with at least: 1 upper-case letter, 1 lower-case letter, 1 number, and 1 special character (!@#$%^&*).
Once logged in, a LA can add any type of user to the system. A LA can also view all the users of the system which displays: last name, first name, user id, and type of user. These are displayed ascending on last name, then first name, then user id. Finally, a LA can create a league, which has a name and is composed of any number of teams that will play one another. Any type of user can view all the teams in the league. The display shows the league name followed by the team names ordered ascending on team name. Any type of user can change their own password. A LA can change the password for a user who has forgotten theirs. A LA can suspend a LO or TO which prevents the user from logging in. A LA can also reinstate a suspended user.
Once a league exists, teams can be added to it which can be done by a LA or a LO. Each team has a unique name and the number of wins and losses (which are initially zero for both) and is associated with a league. LA’s and LO’s are the only users that can add players where a player has a first and last name, and jersey number (unique for team). All users can view a team’s players. The display shows the team name, then first name, last name, jersey number for each player on team. Players are ordered ascending by last name, then ascending by first name, then jersey number. All users can also view all the players in the league where the display shows first name, last name, jersey number, team name and is ordered ascending by player last name, then first name, then jersey number. This display can be sorted on team name so that all the players on one team are shown together followed by the next team, etc.
A LA and LO can also load all the teams and players for a league from a text file once a league is created. This can only be done if there are no teams nor players in the system. 
A LA is the only user that can create a schedule of games. The schedule of games is created automatically such that each team in the league plays every other team twice. A game has a date, two teams, the winning team and score, the losing team and score. The LA specifies the days of the week games are played, for example Tuesdays and Saturdays. Multiple games, for different teams, can be played on the same date; however, a team can only play once on a given date. Times are not important. Teams cannot be added once a schedule has been created; however, players can be added to teams. All users can view the schedule of games which display the games ordered on date ascending and displays the date and the two team names. The display should only show games that have not been played yet. [Note: this should be a real-time system; however, we will not do this. A game is considered played when the statistics for the game are entered. Game statistics are considered later in this document]
A LA or LO can read game statistics in from a text file for each player in a game for any number of games. All games do not have to be entered at once. A user can read in the statistics for one game, several games, or the whole season. For each player in a game the following statistics are reported: number of free throws (and two-pointers, and three-pointers) attempted and made; total points; number of assists; and number of fouls. A player can get no more than 6 fouls, in which case they have fouled out. These statistics represent the totality of the game, they are not tracked on a quarter-by-quarter basis. Statistics cannot be edited; however, the statistics for a game can be deleted and then reloaded via a text file. Thus, this is the only way statistics for a game can be changed. All users can view a particular game’s detailed statistics. The following should be displayed: (1) winning team name and score and losing team name and score; (2) winning team’s players’ statistics, ordered ascending on last name, then first, then jersey num, who played in game, and their corresponding statistics: number of free throws (and two-pointers, and three-pointers) attempted, made, and percent made; total points; number of assists; and number of fouls. (3) Followed by the same for losing team.
All users can view the league standings at any point in time. This displays the teams descending according to their winning percentage. If there is a tie, the team with more games played is listed first. If there is a tie with number of games first, then the teams will be displayed by team name, ascending. The display shows: team name, number of wins, number of losses, win percentage. All users can also view the summary statistics for all games within a date range. The display is ordered by date and shows, for each game, the date of game, winning team name, score, losing team name, score. Provide an option to view all games played.
All users can view the statistics for a particular player across all games they have played. This displays the (a) player's name, number of games played, (b) total stats – total number of free throws (and two-pointers and three-pointers) made, attempted, and percent, etc. (c) The average of each of the statistics across all games played.
All users can view the statistics for a particular team. This includes the average number of points per game; the teams winning percentage; the average number of free throws (and two-pointers and three-pointers) made, attempted, and percent, etc.
Viewing stats tells the unfolding tale of the season. Game details show the winning and losing teams, their scores, and every player’s contribution. The league standings update as results come in, ranking teams by wins and losses, showing their percentages and positions—first place, second place, and so on. Users can look back over any stretch of time to see game summaries in the order they were played.
A LA and LO can schedule a single-elimination championship bracket once the season is finished following the usual pattern where the first-round games are such that the team in first place plays the last place team; the second-place team plays the next-to-last place team, etc. If there are an odd number of teams, then the first-place team gets a “bye” in the first round. Games are played on the same days as regular season games. Game statistics are entered the same way regular season game statistics are entered. All users can view the championship bracket. This can occur at any time, before any games in brackets have been played, while some of games have been played, or all games played. Displays the game date and teams playing, if known, and scores, if known, any byes, etc. For example, if no bracket games have been played, it will display all the first-round matchups (teams are known), and then second and subsequent rounds just show date of game.
The state of the system can be saved upon demand by a user and/or when the program closes. The state of the system is restored when the program is started. All data must be kept in memory as the program runs. Data persistence must use text, binary, json, or XML files. No database is allowed. A LA can archive a league once a season is completed. This includes everything about a season (league, teams, players, schedule, games stats, championship brackets if a bracket was used, etc). All data in the system is removed. Any user can load an archive at anytime by loading it from disk. An archive is unchangeable. When an archive is loaded, the user can do any of the previously described actions that allow the user to view various information about the teams, games, players, statistics, etc.
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