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Introduction 

Mirror Mechanism was a game developed for the Game Design and Programming 
course at Rutgers University. Each week, for the first four weeks of the course, every 
student had to come up with a game concept, and build a working prototype of that concept 
from scratch. The three most convincing prototypes were voted on, and would then be 
worked on in teams for the remainder of the semester. Mirror Mechanism was one of the 
three chosen, and our team developed the full game over an eight week period. 

Mirror Mechanism is a competitive, multiplayer, arena-shooting game. However, it 
differs from the standard arena-shooting formula in that you don’t natively have the ability 
to fire bullets. Instead, you must “capture” bullets from the environment, and then propel 
the captured bullets at your opponent in order to destroy them. It relies heavily on bullet 
patterns, and making clever usage of the environment to throw difficult-to-dodge clusters 
of bullets at your opponent at the right times.  

 

What went right 

Working with XNA 

 We chose to use XNA for developing the game, which is Microsoft’s application 
framework for developing video game for Windows, and Xbox 360. Everyone in the team had 
had prior experience with XNA, whether it was using XNA to develop their prototypes earlier 
in the class, or past experience with XNA prior to taking the class. This allowed us to get 
right into development without having to waste any time with people needing to learn how 
to code in XNA. This choice helped us avoid many roadblocks and badly written code that 
could have resulted from inexperience. 

Task Management 

 For this project, we chose to use an online task-management website called Asana. 
The website allows you to create tasks that need to be completed, and then assign them to 
members that are subscribed to the project. It also has a comment system for each task, 
allowing real-time communication between team members. Email notifications are sent out 
when tasks are assigned to you, when tasks are completed by anyone in the project, and 
when comments are made on tasks. 

 By using Asana, we always had a clear goal of what each person had to do, what 
needed to be done next, and how close we were to finishing all of our tasks for the week. 
Because of this, we worked efficiently, and rarely fell behind deadlines. There was also a 
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rewarding sense of progression seeing the tasks slowly becoming completed, which worked 
well to keep us motivated.  

Level Design 

When it came time to make the bullet patterns for the game, we wanted to come up 
with a system that would allow us to create diverse and interesting patterns, but in a short 
amount of time. We decided to take a look at how other bullet hell games handle the 
pattern creation. In particular, we took a look at a program called Danmakufu, which is a 
program made specifically for the creation of bullet hell games. It uses its own scripting 

language and sets of functions to create the 
bullet patterns, and we used that as our basis of 
how to structure our own bullet pattern engine. 

 The end result was relatively successful, 
and allowed us to create intricate bullet patterns 
with fairly minimal amounts of code.  This was a 
huge time saver when it came to content 
creation, and iterating through different patterns 
to see which ones complemented the gameplay 
in the best way. 

Play Testing 

Throughout the course of the project, we made sure to do a large amount of play 
testing in order to make sure that we stayed on track in making a game that was fun and 
rewarding to play. When we would meet up to work on the project, we typically chose to 
meet up in the CAVE, which is a computer lab at Rutgers that is a popular hang-out spot for 
computer science majors. This worked to our advantage, as there were always people 
hanging out there which we could call upon to try our game. Whenever we’d add some new 
feature to the game, we’d have some people in 
the CAVE test it out, and let us know what they 
thought of it. By the end of the semester, all 30 
or so people that frequently came to the CAVE 
had played our game at least once. 

Towards the end of the semester, we also went 
to the Underground Gaming Society (UGS), which 
is Rutger’s gaming club. We set up a station, 
and had the gamers there take turns playing 
the game, and giving us their feedback on it. 
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Audio 

 We had a person in our group who had prior experience with using tools to create 
music and audio. We were able to make all of the sound effects and the music ourselves, 
without needing to try to get permission from outside sources for audio assets. 

 We were also lucky to have the audio work well on the first try. Of all the sound and 
music assets, we only wound up redoing two sound effects in the course of the entire 
project. This worked out well, and resulted in the audio having minimal impact on our 
schedule for completing the game. 

 

What went Wrong 

Single Player 

 For a large portion of the project, we had a single player mode in mind. A single 
player mode where you’d destroy enemies for score and combo, and take out the occasional 
bosses as you progressed through the waves. In fact, the multiplayer mode was originally 
only going to be an “additional bonus mode”, with the single player being the main focus of 
the game. In the end, however, we decided to completely scrap the idea of a single player 
game, and make the game purely about competitive multiplayer combat. 

 However, this prolonged focus on the single player mode was somewhat detrimental 
to the project. Many of the features added to the game were added with the “foresight” of 
them needing to work with single-player as well. Because of this, there were often features 
added to multiplayer that didn’t really make sense in a multiplayer context. They were 
added because they would have been necessary to make single player work properly. It 
wasn’t until we stopped focusing on single player that the multiplayer mechanics began to 
prosper. It wasn’t until then that we really started looking at the game as a multiplayer 
game. 

Graphics 

 We lost a lot of time due to graphics, as there 
were many occurrences where we needed to redo or 
throw away graphical assets. In the third week, we 
had drawn all the graphics in the context of the 
game taking place in a castle’s dungeon, where the 
players were magicians, and the enemies were 
monsters. The player and monster graphics would 
have taken far too much work for them to be 
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feasible in the time span of the project; each one would have needed several animations for 
their different actions, as well as duplicates of all those animations for moving in each of 8 
directions. The graphics were also muddled and lacked contrast, making it difficult to tell 
what was going on in the game. Every single one of the graphical assets from that week 
was scrapped. 

 On the fifth week, we decided that we didn’t like having a graphical interface at the 
top of the screen, as it required the player to constantly look away from the action to look 
up at the GUI. We got rid of all the graphical assets we drew for the GUI, and remade a 
simpler interface to have all required information drawn on the players. 

 Then on the seventh week, we had to redesign the entire Title Screen and Game Over 
screen, as the old ones were not visually coherent, and clashed with the simpler, more 
elegant graphics of the rest of the game. Between all of these things, we probably lost at 
least a week’s worth of development time. 

Tutorial 

 We waited late into the development 
of the game to implement the tutorial. This 
did not give us a lot of time to test it, nor 
did it give us a lot of time to figure out how 
to design it to teach the mechanics in the 
best possible way. From what we did test, 
we found that players often only skimmed 
the text on the screen, attempting to figure 
out the controls on their own. We also found 
that after doing the tutorial, they were still 
confused about several of the game 
mechanics when playing the actual game. 

 Overall, the tutorial isn’t nearly as effective as we would have liked for it to be, and 
it’s unfortunate that we did not give ourselves enough time to make it into a better tool for 
introducing players to the game.  

Scheduling 

 When we set up times to meet up to work on the project together, we decided on 
three days each week that worked well within our schedules. We’d meet Thursdays, Sundays, 
and Mondays to develop the game. However, we did not keep this flexible, which led to 
some bumps down the road. There were multiple occurrences where members of the group 
had scheduling conflicts with one of these dates, and we did not compensate for those 



6 | M i r r o r  M e c h a n i s m :  P o s t m o r t e m  

 

conflicts. This resulted to us sometimes being down one or two people, and having to pick 
up the slack… and occasionally we even lost entire days of progress. 

 Inevitably, we still tried to get all of our tasks done each week, but sometimes that 
required long all-nighters on Monday, which wasn’t particularly fun. It also often resulted 
in us not having the required time to polish our additions to the game for the week, 
resulting in sloppy, untested, and/or bug-ridden features.  

Slow Iteration 

 In the latter half of the class, we began to get better at the process of iterating the 
design of the game. We’d make several different variations of the mechanic that we were 
trying to perfect, and then make it easy to toggle between those different variations on the 
fly. During play testing, we’d then show the player all the different variations, and have 
them select the one that they liked the best. 

 However, during the first half the class, we did not do this nearly as efficiently. 
Instead of having people pick their favorite from a series, we’d simply present them a 
single mechanic and ask whether they liked it or not. If it wasn’t well received by many 
people, we’d scrap it and try something else. This “one-by-one” system was incredibly 
inefficient by comparison, and the design progressed very slowly because of it. Had we 
worked with the “best-of-many” system from the start, the mechanics of the game may 
have came to fruition a lot sooner, giving us more time to work on other things. 

 

Conclusion 

 In the end, we feel that Mirror Mechanism was a successful project. While it may have 
deviated from the original vision, it did so for the better. Had it been a single player game, 
it likely would have just been an arena shooter with an interesting gimmick. With the focus 
put on multiplayer, it is now a competitive game with an interesting mechanic that is quite 
unlike other multiplayer games out there. The play testing has shown that people find the 
game to be fun, so we can’t really ask for any more than that. 

 


