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Introduction 

 We are quite lucky to live in a time when so many great entertainment options are 

available for the PC.  Simple, lightweight games played on a users’ desktop computer 

have been available for several years.  More involved online fantasy games have become 

a dominant and very profitable force in today’s marketplace as well.  The sports gaming 

world is no different, as high-end, very intense video games have been available for all 

major sports on many platforms for decades.  What most of these sports games do not 

offer, however, is a realistic managerial simulation.  The Baseball Simulator project 

attempts to fill that gap.    

Product Description and Intended Use 

Baseball Simulator is a desktop application that will attempt to satisfy an existing 

market that is being ignored in the realm of baseball gaming.  To be sure, there are many 

high-end baseball gaming options available today.  Next-generation consoles like the 

Xbox 360 and the PlayStation 3 offer great baseball gaming options, allowing the user to 

“play” a baseball game.  These games offer realistic game play and beautiful graphics.  

However, these games are marketed towards the hard-core video gamer rather than the 

classic baseball fan – folks who thoroughly enjoy managerial strategy of Major League 

Baseball.  Although the options to play the game from a managerial perspective are 

offered – users can set their own lineups, make substitutions, make key strategic 

decisions, etc. - the mental aspect of the game is primarily an afterthought in these games 

and the emphasis is based on “button mashing” game play.  Further, these games can be 

quite expensive.  The cheapest current console is the Xbox 360 “Arcade” version, which 

is currently retailing for $200.00. (2)  The games themselves can cost over $60.00. (3) 
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Further, while there are many very well-done simulations available, such as Diamond 

Mind and What-If Sports, these simulations take a user through an entire baseball season 

and are therefore very time consuming.  The simulations can also be a bit pricey as the 

most popular ones charge up to about twenty dollars for a single team simulation game.  

 Baseball Simulator will provide a solution that fits right in the middle.  It will 

satisfy a baseball fan’s urge to manage a baseball team through the course of an entire 

game, but will not require a lot of time to invest in playing the game.   

 Figure one details some of the most popular baseball gaming options, both 

console video games and PC-based simulations, available. 

Game Title Game Type Cost 

Sim-League Baseball Simulation $19.95 per team 

Baseball Mogul Simulation $12.95 per team 

Diamond Mind Simulation $19.95 per team 

MLB The Show Console Video Game $59.95 

2KSports The Bigs Console Video Game $59.95 

  Figure 1 Popular Baseball Game Prices 

 

 Baseball Simulator will give the player full control over his team to play against a 

simulated opponent.  Firstly, the user will be allowed to select an actual Major League 

Baseball from the past and present.  All Major League teams from the year 1974 to the 

present day will be available for use.  All Major League rosters are filled with actual 

Major League players from those seasons.  From there, the user will be able use that 

roster to construct an actual starting lineup and batting order to play with.  From there, 
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the user will guide his or her team through the course of the game on a batter-by-batter 

basis.  As the game goes on, the user will be able to give certain instructions to his pitcher 

(intentionally walk the opposing hitter…etc) if his team is pitching, or give instructions to 

the batter if his team is batting.  The manager will have full authority to make 

substitutions during the game as well. 

Throughout the game, each player’s performance is governed by actual statistical 

data that the corresponding players involved achieved during their actual playing careers.  

High performing players are more likely to perform well during the simulation, and poor 

players are far less likely to get the job done.  This is where the user will have to use 

managerial strategy to best his/her opponent. 

User Profiles 

 Baseball Simulator will consist of the following user types: 

• General User  

• Administrator  

General Users are simply folks who are just playing Baseball Simulator.  

Administrators are people who have additional permissions to maintain the statistics 

database.  Administrators are not required for any other task concerning Baseball 

Simulator, and the game can be played without any daily administrative duties. 

Baseball Simulator will be marketed to baseball fans that enjoy making managerial 

decisions throughout the course of a game based on statistical analysis.  Very little 

computer knowledge will be required from the user at all.  However, the game does 

contain a database to house the baseball statistics.  This database is supplied by an 

external provider and is updated annually and the end of each baseball season.  To make 
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that season’s statistics to Baseball Simulator, this database must be downloaded to 

replace the existing one.   

Design Profiles 

 The product will consist of several small components.   

1. A database to house old statistics.  This database will contain old statistics for 

every Major League Baseball Player from 1974 to current.  These statistics will be 

provided by the baseball data bank (1), an online source created by baseball 

researchers to provide accurate statistics for baseball research and developers. 

2. A ratings system.  Each player will be given an overall rating as well as several 

individual ratings to represent their skill level as a number.  Each player will be 

rated on a scale of 0-99 (0 being the poorest and 99 being the best possible 

rating).  A rating of 80 in any specific category is considered average with the 

best players in the game garnering about a 95 rating.  Legendary players from 

baseball history may even be rated higher.   

These projections will be achieved by analyzing each individual current 

player’s statistical performance up to the time period chosen.  For example, if a 

user chooses to play a game with the 1975 Cincinnati Reds, each player from the 

1975 Reds’ stats will be read from the database and, based on each player’s 

performance during the 1975 season, that player will be assigned a rating.  Batters 

will be rated on their ability to make contact, their intelligence at the plate, their 

power and their speed.  Each of these ratings is governed by individual stats that 

each player posted during the season chosen.  Statistics such as AVG (batting 

average), OBP (on-base percentage), SLG (slugging percentage) and SB (stolen 
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bases) heavily influence these ratings.  Pitchers will be rated on their ability to 

strike other batters out, their ability to keep the ball in the ball park and their 

ability to induce weakly hit balls.  Statisics that influence these ratings are K/IP 

(Strikeouts per Innings Pitched), HR/9 (Home Runs allowed per 9 innings) and 

GB/FO (Ground Ball to Fly Ratio).  Along with a ERA (Earned Run Average), 

these statistics heavily influence a given pitchers individual ratings. 

3. A matchup system/Engine.  This will be the system that will actually produce 

Baseball Simulator’s game play.  Each at-bat that takes place during the game 

enacts this system.  It can be said that baseball, while ultimately a team sport, is 

actually a game consisting of many small individual matchups.  Each at-bat pits a 

pitcher against a batter.   

Ratings assigned to the pitcher and batter will determine the likelihood of 

a result favoring the hitter or the pitcher.  Hitters that have a contact rating 

numbering in the 90’s are very likely to make contact, and therefore reach base.  

Hitters that have a high power rating are more likely to achieve extra base hits 

(doubles and home runs).  Conversely, pitchers that are also rated highly in their 

respective domains are also very likely to get these hitters out.  Further, a certain 

amount of randomness does exist in the game, so just because a pitcher has better 

overall ratings than a hitter he is facing does not necessarily mean the pitcher will 

win every time. 

Once this match up has ended, either in a result favoring the pitcher or the 

batter, the fielder system will come into play.  Just like in real baseball, it is not 

enough for the pitcher to simply force the opposing batter to hit a weak 
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groundball in the infield.  Although the pitcher can be proud that he has done his 

job effectively (either force the batter to either strikeout or put the ball into play 

weakly), once the ball is put into play, a defensive fielder is then required to then 

defensively act and retire the batter by either catching the ball on a fly or fielding 

a groundball cleanly and then retrieving the ball to the first baseman before the 

batter is able to reach first base.  Baseball Simulator simulates this by reading 

each fielders defensive abilities (tracked by the number or errors that fielder 

created during the season).  Fielders who recorded a large number of errors are 

more likely to record an error in the simulation, allowing the batter to then reach 

base even if the pitcher “wins” the matchup.  Conversely, fielders who are more 

dependable are much more likely to record the out cleanly. 

4. An interface to display the game to the user.  The interface is described in detail 

below in the “Proof of Design” section.  

Deliverables 

1. An interactive baseball simulation game which will allow a user to choose a real 

Major League Baseball club and play a game against an opponent.  The opponent 

can be simulated by the system or another actual user. 

2. The ability for a user to not only set his/her lineup before a game, but make in-

game strategic decisions as well.  Users will be able to make substitutions and 

order their players perform certain in-game actions (steal a base, bunt, 

intentionally walk a batter…etc). 

3. An attractive and rich graphical interface. 
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4. Documentation instructing administrators on how to maintain and update the 

system. 

Budget 

See figure 2 below for a detailed description of the budgeting plan for this project. 

Item Status Cost Retail Cost 

Disk Space Provided by CAS $0 $0 

Thumb Drive Have $19.95 $19.95 

MySql 5.1 Have $0 $0 

Baseball statistics Provided by 

Baseball DataBank 

$0 $0 

Microsoft Visual 

Studio. NET 2008 

Provided by CAS $39.99 $655 

Figure 2 Budget 

Timeline 

The project was completed on schedule.  The matchup system was completed in 

the mid-Fall and the ratings system was completed in mid-January.  The interface was 

constantly changing and was not finished until mid-April.  Figure 2 below outlines the 

overall testing plan complete with each sub-component, it’s target deadline and it’s final 

status. 
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Task Target Date Status 

Submit Proposal 12/15/2008 Complete 

Research 12/31/2008 Complete 

Decide What Stats to use 12/31/2008 Complete 

Ratings system 11/1/2009 Complete 

Matchup system 1/31/2010 Complete 

Develop User Interface 4/15/2010 Complete 

Present Design Freeze 3/15/2010 Complete 

Testing 4/30/2010 Complete 

Tech Expo 5/4/2010 Complete 

Final Report 6/1/2010 Complete. 

Figure 3 Project Timeline 

Testing 

All segments of the solution were unit-tested for statistical accuracy and overall 

performance.  See figure 4 below for a detailed description of the testing plan. 

 

 

 

 

 

 

 



14 
 

Item Testing required Target  Date 

Ratings System Testing was required to ensure that the 

rankings, which are based on projections, 

are accurate in relation to the projections. 

2/28 

Matchup System Extensive was required to ensure that 

believable outcomes are produced according 

to the projections and ratings assigned to the 

players involved. 

2/28 

User Interface Testing to ensure that the interface used is 

attractive and informative. 

4/15 

Figure 4 Testing Plan 

Proof Of Design 

The first thing the user will be presented with when launching the Baseball Simulator is 

the “Choose A Team” form that allows the user to choose any Major League team, from 

any Major League season, from 1974 to present.  

 

 

        Figure 5 “Pick A Team” Form. 
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From this screen, the user can easily use the “Team” and “Year” drop down 

arrows to choose both his/her team and the opponent’s team.  In this example, I will 

choose the 1975 Cincinnati Reds as my team, and I will choose the 2009 New York 

Yankees as my opponent. 

   

Figure 6 “Pick A Team form” completed. 

 

Figure 6 shows how I chose both teams.  When this operation is completed, each 

team’s yearly results are displayed including Won-Loss record, total runs scored, total 

runs allowed, what place that team finished in, and data indicating if the team won its 

league and/or World Series during that season. 

When the user is satisfied with his/her choices, the “OK” button can be pressed to 

continue to the “Choose Lineup” functionality.  In Figure 6, the actual roster of the 1975 
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Reds is displayed with a suggested batting order.  From here, the user can substitute a 

starting player with a reserve and reorder his/her lineup using the appropriate keys.  The 

user can also change his/her starting pitcher as well.   

 When the user is satisfied with the batting order, the “OK” button can be pressed 

and the game can begin. 

 

 

Figure 7 “Choose Lineup” form 

 

Figure 7 displays the main interface from which the game is played. 
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Figure 8 “Baseball Simulator” Scoreboard 

Pressing the “Play!” button will start the gameplay with the first matchup.  In this 

case, pitcher Gary Nolan of the Reds will face second baseman Robinson Cano of the 

Yankees.  Pressing “Play!” will reveal the simulated result. 

 

 

Figure 9 Nolan vs. Cano result 
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 Baseball Simulator also affords the user the option to employ some basic strategy.  

Particularly, while his/her team is currently batting, the user can instruct a baserunner to 

attempt to steal a base.  Also, also while the user’s team currently has a runner on base, 

the user can instruct his batter to attempt a sacrifice bunt to advance his/her runner to the 

next base. 

 While the users’ team is playing defense, the user can instruct his/her current 

pitcher to intentionally walk the opposing batter.  All of these options are available from 

the “Strategy” menu at the top of the screen. 

 

Figure 10 Strategy Menu 

Conclusions And Recommendations 

 I love baseball.  I enjoy watching games at the ball park and I enjoy watching 

them on TV.  I enjoy perusing through baseball statistics available online.  I enjoy 

coming up with my own statistics to better capture individual baseball performance.  I 
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enjoy complaining about the plight of my hometown Reds with my friends.  I chose this 

project for my Senior Design project because of this passion. 

The fact that I chose a topic of such great interest to me has made working on this 

project much more meaningful.  It has not always been easy, but it’s always been 

interesting.   

When presenting this project at Tech Expo this month, several folks approached 

me and asked me that if I had the desire to add more functionality for the project and, if 

so, what specifically what would I add into Baseball Simulator.  The answer to this is, of 

course, yes. 

I am quite proud of the simulation engine that I devised and how accurate it has 

proven to be.  I owe this accuracy to the specific statistics that I chose to give influence to 

each player’s ratings.  Still, room for improvement exists.  

The last 10 to 15 years have introduced us to several advancements to the areas of 

baseball statistics.  Intrepid baseball fans will be familiar with the “sabermetric” statistics 

that were introduced at the end of the 20th century and expanded upon through the first 

decade of the 21st century.  Twenty years ago most people summed up a players offensive 

value by looking at his batting average, his home run total and his runs batted in total.  

This is, thankfully, slowly going by the wayside as sabermetric research continues to 

prove these stats (RBI’s in particular) obsolete.  Several new statistics have been 

introduced that have been showed to better capture individual performance and, while I 

use some of these (GB/FO ratio, K/BB ratio) in Baseball Simulator, the truth is that we 

have just begun to skim the surface of using advanced statistics to better capture different 

areas of baseball.  In particular, a new statistic has been introduced in recent years called 
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Ultimate Zone Rating (UZR) that has been shown to better capture defensive ability.  Up 

until now we have had to rely on the fielding percentage metric to track this, which is just 

as flawed on isolating defensive performance as RBI’s are at tracking offensive 

performance. 

This is just one example of the advancements of statistical research and it sheds 

some light on the possibilities of new metrics to be devised in the future.  I would love to 

incorporate some of these statistics into Baseball Simulator in hopes that they will make 

the game even more real and true to life to actual baseball. 

There really is no end to the level of sophistication that the simulation engine can 

become.  And this can be the future for Baseball Simulator. 
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Appendix A 

 Baseball Simulator is dependent on baseball statistics to compute the different 

ratings for individual baseball players.  To supply these statistics, as well complete and 

real MLB teams and players, Baseball Simulator relies on the Baseball Databank.  The 

Baseball Databank provides real-life baseball statistics specifically for purposes like this.  

It is meant to spark the minds of people to conjure better ways of understanding the game 

of baseball, and also to spark the minds of software developers everywhere. 

 The Baseball Databank statement of purpose sums their mission up thusly: “The 

Baseball Databank (BDB) is dedicated to creating and maintaining a comprehensive 

record of all baseball statistical data in a form that makes them useful for researchers and 

product developers. This databank, once it is fully normalized and proofed, will be the 

standard source for those professionals creating new data products. By providing this data 

to the public in a free and open format, the BDB hopes to encourage the development of 

third-party applications, including web sites, standalone query tools, games and 

simulations.  Or perhaps something completely different. The ultimate purpose is to 

extend our understanding of the game of baseball.” (4) 

 The Baseball Databank updates its statistics on an annual basis, after the most 

recent season has completed.  At that time, administrators of Baseball Simulator will 

have to be downloaded this newly updated database of statistics to ensure that Baseball 

Simulator has the most current information.   

 This database if available at the Baseball Databank’s main site at www.baseball-

databank.org.  At that site, several links are available including one called “Database in 

http://www.baseball-databank.org/
http://www.baseball-databank.org/
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mySQL form”.  Clicking on this will begin the download for the most recent version 

statistics database.  
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