Department of Computer Science

College of Engineering, University of Nevada, Reno

CS 425/625 Software Engineering

Team Project Part 1
October 13, 2003
Due:


Monday, November 3, at class time (1:00 p.m. and, respectively, 4:00 p.m.)
Points:


90
Weight:

9% of the course grade
A
Introduction

Your team of software engineers has obtained the contract for developing a software product that manages and simulates a sport competition provisionally entitled The Xanadu Cup. You will develop this product according to the following schedule:

Part 1: Requirements Analysis & Specification 
[due 11/03/03, worth 9% of the course grade]
Part 2: Design 
[tentative due date 11/13/03 and worth 9%]

Part 3: Implementation, Integration, & Testing
[tentative due date 12/04/03 and worth 12%]
Your team consists of 3 or 4 members. In the following text, a 3-person team is referred to as <T3> while a team of 4 students is denoted <T4>. These abbreviations are used to indicate differences in the workload required. 

Each part of the project will be finalized with a set of deliverables, as indicated in the handouts provided by the instructor (for Part 1, see section C below). Note that for Part 3, in addition to providing hardcopy material (source code printout and execution samples) you will have to present a demo to the instructor during which you will be asked questions related to the project.  

B
The Problem

Atlantis Inc., the organizers of Xanadu Cup, have contracted your team to develop a software product that will assist sports commentators during the Xanadu competition. Because they need to be sure the software works properly, they also have asked you to include simulation capabilities into this product. There are a number of given features and functions required for the software, which you must provide, but there are also a number of aspects you have to decide on. Thus, you need to complete the initial requirements given below and perform a  thorough analysis of the problem.

Given requirements:

The Xanadu Cup will be a sport competition involving at least 8 teams and at least 7 competition rounds (stages, or tournaments). Specific to this competition is that the result obtained by a team in a competition round is derived from the individual results obtained by the team’s members in that round. That is, sports that you can consider should be essentially “individual sports”  such as golf, tennis, boxing, badminton, cycling, athletics disciplines (e.g., marathon or pentathlon) in which results are obtained by each individual team member and a form of computing the team’s result (or “team score”) can be devised. For example, in tennis, a Davis Cup-style of team matches and scoring can be used in each round  (“direct results” approach, based on games between individuals) or the points obtained by the teams in a round (tournament) can be computed from the players’ positions in that tournament (e.g., 30 points for the winner, 20 points for the second place, 15 points for places 3-4, etc.). The latter approach, which also involves games between individuals, is however based on addition of points and thus can be denoted ”computed results” approach for team scores. 
As part of requirements, each team will have a roster of at least 4 players (competitors). Initially, the person who will use the program (“the commentator”) will enter the names of the teams and information about the players of each team. The following data is required for each player: name, number, and strength factor. Note that the strength factor of each player needs to be updated during the competition based on the results obtained by the player. For simulation purposes, there will be also some default values for both team names and player data (e.g., teams can be called A, B, C, etc., while players can have numbers assigned in order 1, 2, 3, etc.). Then, the commentator will use the software to schedule the rounds of the competition (non-repetitive random numbers generating procedures should be used). If started, the competition cannot be rescheduled, but only cancelled. Also, after the competition starts, the commentator will not be able to change team names or player data.

Next, the competition will start and “individual games” or “trials” will be played or simulated in the order prescribed by the schedule. Team scores will be then computed based on these individual games or trials. As a matter of terminology, an individual game is between two players – e.g., in tennis, a game between Andre Agassi and Andy Roddick. In other sports the term trial  can be used to denote the performance of an individual team member, for instance Lance Armstrong’s time in the 10th stage of the Tour de France or Tiger Woods’ score in the second round of Buick Invitational. For each individual game or trial the “result data” will be either introduced directly by the commentator or produced by simulation. Examples of “result data” include: 6-3 7-5 6-7 6-0 (in tennis), 3h42’20” (in cycling), and 68 strokes or -4 under par (in golf).    
As required by Atlantis Inc., it must be possible to both enter the results of games or trials directly and simulate a game or a trial. The simulation of the game is an important requirement, and it means that the computer will be able to produce a “scaled real-time” evolution of the game or trial. Details of the simulation are left to you to decide on based on the sport selected but, in principle, they should involve simple random numbers generating procedures and the use of players’ strength factors.   
During the competition, between games, the commentator should be able to alternate between “direct data input” and “game simulation”. Two (three for <T4> teams) types of reports and three (four for <T4> teams) types of statistics should be available in the Xanadu Cup. 
The first report should show the results so far in a given round (or tournament) of the competition, with details of individual games or trials. This report should also be able to cover the partial results of an ongoing, not yet completed round or tournament. The second report should be a “team report” with details of a team’s results so far in the competition. The third report is left to <T4> groups to decide on.    

The first statistics will show the current ranking of the teams using a table format. For ranking teams a primary criterion (e.g., total number of points) as well as a secondary criterion should be used to differentiate between teams.The second statistics will provide details on the results obtained so far in the competition by each player of a given team. The third statistics (and the fourth for <T4>) is left to you to decide on. 
Finally, the commentator should be able to parameterize the simulation of games or trials using a time-scale factor (e.g., a 60-minute real-life game simulated in 2 minutes has this factor 30).
C
Deliverables of Part 1 of the Project


For the completion of Part 1 of the project you should provide a Software Requirements Specification (SRS) document that should include the following sections:

· Table of contents
· Introduction
· Specific requirements
· Glossary of terms
· Contributions of team members

· References 
The following are the core parts of  Project Part #1 and should be included in the SRS:  

C1 
Requirements analysis and completion. You should complete the description of the problem given in section B of this handout by stating all assumptions and additions that you find necessary. You should decide on things such as the following: the sport considered, the organization of competition in rounds (stages or tournaments), the approach used for team scores (“direct results” or “computed results”), simulation details, report details, statistics details, etc. Teams <T4> should take into consideration the additional requirements indicated in section B of this handout.   
C2 
Object-oriented modeling. The following object models should be included:

(a) 
Use cases and scenarios. You should provide a use case diagram with a brief description of each use case, as well as four scenarios (six scenarios in the case of <T4> teams). Both normal and abnormal (exceptional) user interactions with the system should be described in these scenarios;

(b)
Class diagram. You should develop a class model showing all the classes in the system, their relationships (with cardinalities) and their attributes (with data types). Note that at this point in time you need not include operations in classes, yet the class structure you provide should allow later for full coverage of requirements;

(c)
State machines. You should draw two state machine diagrams describing the behavior of some of the more complex object classes in the system.

D
Grading of Part 1 of the Project
1. Overall organization and presentation of the SRS 
15 points
2. Requirements analysis and completion (C1 above) 
20 points

3. Use cases and scenarios (C2 a above)
15 points
  
4. Class diagram (C2 b above) 
20 points
5. State machines (C2 c above)
15 points
6. Glossary of terms
  5 points
------
-----------
Total
90 points
Note that both the technical content and the presentation style (including quality of writing and document formatting) of your SRS will be taken into consideration when grading the project.    
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