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Introduction to Python

Python makes it easy for a beginner programmer. In the late 1980s, Guido van Rossum began developing a new programming language.  This new language, Python, was a great advancement, and with the release of version 2.0 in the year 2000, it has become one of the main programming languages today. Google uses Python for many of its background tasks, such as Gmail and Google Maps, and also in Youtube. In addition to this NASA is using Python to implement its core infrastructure for its next-generation collaborative engineering environment.  
	It is a relatively high-level programming language. This means that Python has the capability to perform many advanced functions that some other languages cannot.  However, it is designed to maximize code readability.  In order to make Python as easy as possible to master, it includes a massive standard library. Libraries are the backbone of programming. They include the functions that a language must be able to use. By having a large standard library, Python allows the programmer to do as much as possible without the need to download additional modules, or libraries. 
Although a normal text editor can be used to write a program, integrated development environments (IDEs) make the process much easier. IDEs often highlight sections of code in different colors to make it easier to read, rather than just black text on the screen. We started off with Python’s built in IDE, IDLE (Integrated DeveLopment Environment), but IDLE has severe limitations when writing a larger program. We turned to Eclipse to overcome IDLE’s shortcomings. Eclipse is an IDE that is backed by several major corporations and is one of the most advanced IDEs for programming in Java. However, since it has no way of programming in Python, Pydev was developed to integrate Python programming into Eclipse. Along with highlighted text, Eclipse also offers code outlines, and team integration.  


Objectives

	Our primary objective during Operation Catapult was to create a program in Python. Before that, we had to complete the more fundamental and required objective of learning the Python language. After much deliberation we decided to make a game. The game needed to be fun, interesting, original, and relatively simple. We decided to create a game based on Catapult and BSB. It would be a type of sneaking game or simple collision avoidance game in which your character must navigate his way from the basement to his room after hours while avoiding the counselors. This gave us a way to narrow our design spectrum and thus create more project specific objectives. We needed to design level backgrounds along with character models, and we needed to think up the basic way the code would be structured. In the code structure we had to think of how the player and counselors would interact effectively, and how the other items such as menu screens would operate. We had to do all this in the most understandable and condensed way as possible. Other objectives needed for completion by Operation Catapult include writing an Abstract or “overview” of our project, a Final Report, and to create a poster that expressed our project along with a speech that effectively told the audience about our project. 


Procedure
The first week at Operation Catapult was spent learning the Python language. We started off learning the basic functions of any programming language. We learned how to create basic functions and how to use control statements such as if, then, and else statements. The zellegraphics module, a simple package used to draw shapes, was introduced and we made simple programs such as drawing a house, or clicking in a circle, and later progressed to a connect the dot program and tic-tac-toe. Once this level of proficiency was reached, Pygame was introduced. Pygame is a module that is most commonly used to create games. It offers many new functions, as well as simplifying many others. Along with Pygame came an introduction to classes. Classes are used to define a set of functions. 
After a week of learning how to program, we started writing the game. We decided to use separate modules for each part of the program to allow each of us to write part of the program at a time. We started off with the main menu, which included options to play the game, view instructions, or view the credits. Writing the code for these screens allowed us to use basic functions such as displaying a picture and getting a mouse click.  
The next step was to create each of the levels to be a floor of BSB.  Once done with drawing them, we had to put them in the game. This was a tricky process, as we were making a side-scrolling game. The whole level cannot be displayed at one time. Instead, we set the displayed section of the screen to just follow the player around.  
Creating the player was next in line. At first we had planned to use a static stick figure that slid across the screen, but decided to change it to an animated walking figure at the end due to extra time. To move the player, we told the computer to wait for a key press and move the player’s image accordingly.  Player animation took a while to do, as the animation is done frame by frame. As the player walked, the player’s image would cycle through images of different stages of walking to give the right effect. (see: Appendix Ex: 3, Ex: 4) 
The player needs counselors to dodge on the way up to his room. The counselors patrol the floors walking back and forth. While the counselor walks, he has a visible “line of sight” which the player must stay out of. We used different pictures of the counselors, with both the line of sight and without, facing both directions. While the counselor turns around, the “line of sight” disappears and the player can sneak by him. To make it easier to program, all the counselors of a level are all created at the same time with the Counselor class. (see: Appendix Ex: 2)
One of our biggest problems was how to figure out when the player is “caught”. After much testing, we decided to use Pygame’s Rect (theoretical rectangle around an object). Once a Rect is defined around the player and each counselor’s line of sight, a function called colliderect was used to test if the two rectangles overlapped. If they did, then the game would end. (see: Appendix Ex: 1)


Results

	Our menu screen is a simple black background with clickable text to take the player to the game, instructions, or credits. The game itself is pretty well described throughout this report, but the instruction page and credits are also a simple black background with grey text. The credits also contain a picture of the game writers. 
	The levels in the game represent the floors in BSB from the basement to the third floor. We included defining features such as pictures of the paintings on the floors, doors, a water fountain, and a few jokes. The levels are true to the colors of the floor. The player’s room in game is room 317, but in reality it turns out to be the third floor bathroom. The player’s room is open allowing quick access. From the hall you can see your wardrobe with towel and lamp, and a cat asleep on your floor. The player character originally was an unanimated stick figure with a funky face. In the end he turned out to be a black animated stick figure with cute off set white eyes. The counselor graphic has stayed the same throughout the design process and unfortunately we did not have time to upgrade them any. So in the end the counselors are an unanimated stick figure with a square head and an angry face. The counselors slide across the screen with their ever present “gaze”. Their “gaze” is a transparent yellow tinted animation displayed from their eyes to the floor. If you walk upon it, you lose. 
 Once your character has made his way into the room you are rewarded with a lovely congratulation screen. This screen also displays a message telling you to go play Judgment Day. Judgment Day a point and click game made by another group in the Python room. 
	Satisfaction, though not a physical result is also product of the project. After spending so much of our time working on one thing and to have it all come together in the end is a very rewarding feeling.


Conclusion
	
Now, each member of our team can program competently in Python. We reached our goal of trying to create a fun unique game. Operation BSB reflects our amazing time here at Operation Catapult. The parallels with the real BSB building add a whole level of playing for Catamonkeys that others will not be able to enjoy. Creating this game made us also learn how to work together more efficiently as a team. 


Lessons Learned

These two weeks have really taught a lot to everyone involved in our project. Our crash course in Python was intense enough to cram the necessary knowledge into our brains to write a functional program. But we have learned more than just a programming language. This project has taught us the importance of team work. At our level this is like a massive two week undertaking that would be insane to try and tackle alone. The team is what made our goals achievable. Together we split up the work and took on our responsibilities. We really learned what being in a team environment is like. Each member must do their part, be courteous and collaborate with the other members of the group to achieve the greatest end result. 
	Dr. Chenoweth once said that if civil engineers built bridges the way programmers built software no one should drive on them. This is because just about every program is built on shaky ground. Programmers start with a concept, think it out, and attempt to code it. Usually, this never works the first time around. We were hit with set back after set back as we attempted to make the code function the way we wished. Troubleshooting every few minutes became a habit because you knew how frequent errors could be. This project taught us to be persistent. You cannot give up, partially because it is in our nature to solve a problem when presented with such, but also because we are on a time table. If you give up and quit working then you will not finish on time. This is something that is frowned upon in college and in industry, so we might as well learn to deal with setbacks and frustration now, so we can handle it later.


Sample Code Appendix

In Python, anything on a line after a (#) symbol is a comment.  Comments are used to explain the code and make it clear for a reader.  Comments do not affect the program in any way.  
 
Ex: 1
    	self.playerrect = pygame.Rect(self.x,self.y,73,196)
self.counselorrect = pygame.Rect(self.x+self.x_speed+54,self.y,137,200)
self.counselorrect = pygame.Rect(self.x,self.y,137,200)
self.counselorrect = pygame.Rect(self.x-10*self.x_speed,self.y,137,200)
Ex: 2
def sees(self, player):
        if self.counselorrect != None:
            if player.playerrect.colliderect(self.counselorrect):
                return True
        return False
      if counselor.sees(player):
        gameover = True	
Ex: 3
    def handle(self, event):b
            elif event.key == K_RIGHT:
                self.x_speed = 10
            self.moving = True
        elif event.type == KEYUP:
            if event.key == K_LEFT or event.key == K_RIGHT:
                self.x_speed = 0
            self.moving = False
    def draw(self):
        self.screen.blit(self.image, (self.x, self.y))
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