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Intent

 An analysis pattern to describe the management of some organizational aspects for sports competitions. These aspects include assignment of referees, scheduling of events, and determining results.

Example

Large sport tournaments such as the Olympics include a variety of sports, e.g., gymnastics, tennis, soccer, etc. Each sport may include a series of competitions; for example, gymnastics may include parallel bars, balance beams, and others. Each competition may have several events, e.g., preliminaries, semifinals, and finals. 

As a specific example, the Winter Olympics include figure skating, skiing, and other sports. There are local tournaments to decide who will represent a country in the Olympics. Deciding winners in the Olympics is rather complex. A country or group sends  teams that compete in specific sports. These sports have competitions such as individual men’s and women’s as well as pairs and dance for figure skating. Each competition has events such as short program and free program for the women’s competition in figure skating. These events must be scheduled and each event is judged by a set of judges who assign scores to the different events. The places in the competition are determined from these scores. 

Context

Sports tournaments, either team or individual, such as the Soccer World Cup, the Winter Olympics, the Chess Olympics, and similar. These are large competitions, involving many sports and teams.

Problem

There are a variety of sports competitions, each with its own rules. We need to extract some commonality. The model must allow users to perform at least the following use cases:

· Schedule events. Determine times and locations for the needed events.

· Assign judges to an event. 

· Determine the result of a competition. Collect partial results of events to determine the final results.

Forces

A solution is affected by the following forces:

· Different tournaments have different types of sports but the structure of these sports is similar; i.e. they are composed of competitions, which in turn are composed of events.

· While competitions have similar aspects, e.g., keeping track of scores, scheduling of events, etc., they also have specific differences, different number of judges, different number of events, etc. 

· The rules to determine the winner of a competition vary with the sport but the structure for determining results is common; that is, partial results are combined to produce a final result.

Solution

The idea is to define a main aggregation hierarchy based on sports composed of competitions, which in turn are composed of sport events. Teams participate in sports and referees judge events. Each competition must have a schedule for its events. For each competition we collect the corresponding set of event results and determine a final result. Each use case can be described by a corresponding sequence diagram. 

Structure

Figure 1 shows the classes involved. A  Sport includes a number of Competitions, which include a number of Events. Teams are made up of a number of TeamMembers A team participates in one sport and competes in one or more events of these sports. A Schedule defines time allocations for the events of competitions. Each event has one or more Judges assigned to it in different roles (class Assignment) and it is held at a specific SportsFacility. Each event results in a PartialScore and a collection of partial scores defines the competition result (CompeteResult class).

Dynamics

Figure 2 shows a sequence diagram for the assignment of referees to events. When a referee is assigned some constraints may be checked; these may be time constraints or conflicts of interest, e.g., a referee cannot judge her own country’s team. The referee is assigned to the event in a specific role, e.g., linesman in a soccer game.

Figure 3 shows a sequence diagram for the determination of results of a competition. This is done collecting partial scores and combining them into competition scores to determine the places of the competing teams.
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                     Figure 1. Class diagram for the Sports Manager Pattern
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                             Figure 2. Assigning judges to events

Known uses

Possible uses include:

· Winter and Summer Olympics.

· Chess Olympics.

· Competitions involving only one sport such as the Soccer World Cup, the World Figure Skating Championship, and similar.

Example resolved

Figure 4 shows the pattern applied to figure skating. Class Sport has become FigureSkating.  Teams now can have only one or two members and all events are assumed to be either short programs or free programs. This example also shows the structure of the qualifying rounds used to determine the finalists. 
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                           Figure 3. Determining competition results.

Consequences

The pattern provides the following benefits:

· It describes a core structure to manage sports competitions. This can be complemented with other relevant aspects to build a complete conceptual model.

· It applies to a variety of sports competitions. 

· It can be used for local or international competitions.

· It can be combined with other patterns to provide more complex models. For example, it can be combined with the Reservation pattern [Fer99] to reserve hotels for the participating teams. As shown in the example, it can be combined with the Composite pattern [Gam95] to show the qualification rounds.

Its disadvantages include the fact that to have a generic solution that can be applied to a variety of situations we had to leave out:

· Details of scheduling.  There may be a variety of ways to perform scheduling.

· Classifications of team members, e.g., separation into first team and substitutes. 

· The structure of qualifying rounds. This may vary depending on the sport. 

· Details of the country, state, or unit represented by a team. 

· Distinction between judges and referees. In some sports the judges are really referees that make sure that the rules are followed.

Related patterns

As indicated earlier, assignment of referees can be seen as a form of reservation [Fer99]. Qualification tournaments can be described by the Composite pattern as shown in the example.
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                               Figure 4. A model for figure skating.
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