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Lab 2 - PolyMorpher Product Specification 

1 Introduction 

1.1 Purpose 

Computer science students at Old Dominion University have a difficult time transitioning 

from procedural programming to Object Oriented Programming (OOP). Team Silver will 

introduce a solution to the declining retention rates in the computer science department at Old 

Dominion University by developing a gaming solution to help students learn the fundamental of 

computer programming and Object Oriented Programming concepts.  

 The targeted end users of PolyMorpher are students who are currently enrolled in the 

Computer Science (CS) degree program at ODU. Since the game is currently being made by 

ODU CS students, control of the game remains within the ODU computer science department. If 

PolyMorpher proves to be a successful education resource, the department may consider selling 

the game to other universities, colleges, publically, or educational institutions. While originally 

PolyMorpher will be made for CS students at ODU, it can be played by anyone who is generally 

interested in learning programing.  

 PolyMorpher will be a general introduction to OOP concepts. The game will introduce 

important concepts and provide puzzles for students to solve using OOP concepts. As the levels 

progress, students will build their toolkit and solve more problems in increasing difficulty. 

PolyMorpher will not go too in depth about technical programming concepts. It exists to help 

students understand programming organization at a conceptual level and apply it to future 

programming practices.  
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1.2 Scope 

Programming is intimidating for the uninitiated. As a result, many first time computer 

programming students at Old Dominion University (ODU) end up dropping out or switching 

majors. Figure 1 displays the current process flow of an entry level computer science student at 

ODU. Existing tools teach programming and syntax but fail to teach Object Oriented 

Programming concepts. Object Oriented 

Programing is an organizational method for designing logical programming applications. ODU 

students are typically are not taught OOP concepts during entry level courses. The conceptual 

nature of OOP can lead students to have difficulty understanding the fundamentals, thus causing 

them to fall behind, drop out of classes, or even change majors. This is the problem PolyMorpher 

will address. PolyMorpher, as shown in Figure 2, will reduce or eliminate the possibility for 

students to fail and retake the course. PolyMorpher aims to be a supplemental solution for 

Figure 1: Current Process Flow (Team Silver, 2017) 
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students to solidify the fundamentals needed in order to pass the class and continue with the 

computer science curriculum. 

PolyMorpher will solve these problems through an interactive Management Simulator 

and Tangible User Interface (TUI). Video games have been proven to enhance interest and 

learning comprehension among new learners. The immersive nature of games allows users to 

quickly learn content in a fun and engaging way while working to solve interesting problems, 

thus increasing engagement and retention. Players can also progress at their own pace without an 

instructor.  

 

 

 

[This space is intentionally left blank] 

 

Figure 2: Solution Process Flow (Team Silver, 2017) 
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1.3 Definitions, Acronyms, and Abbreviations 

API: Application Program Interface 

Git: version control system for tracking changes in computer files and coordinating work 

on those files among multiple people. 

GitLab: web-based git repository manager the includes wiki and issue tracking. 

Gradle: an open-source build automation system that was designed for multi-project 

builds. 

GUI: Graphical User Interface 

JavaScript: a programming language commonly used in web development where the the 

code is processed by the client’s browser. 

MySQL: an open source multi-user database management system. 

Non-Technical Game: user-friendly gameplay able to be utilized by non-technical users. 

Non-Technical User: user who lacks formal education or knowledge in computer 

science, computer programming, object-oriented programming, or problem 

solving skills. 

ODU: Abbreviation for Old Dominion University. 

Platform: an integrated set of packaged and custom applications tied together with 

middleware. 

Regression Testing: a type of application testing that determines if modifications to the 

application have altered the application negatively. 

Student Involvement: the amount of physical energy students exert and the amount of 

psychological energy they put into their college experience. 

TUI: Tangible User Interface 
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Ubuntu: open-source Linux operating system. 

User-Friendly: easy to comprehend by non-technical users. 

Virtual Machines: an emulation of a computer system that provide functionality of a 

physical computer. 

Web Application: a client-server computer program in which the client (including the 

user interface and client-side logic) runs in a web browser. 

Wiki: a website on which users collaboratively modify content and structure directly 

from the web browser. 
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1.5 Overview 

 This product specification paper provides the general software configuration of 

PolyMorpher. The information provided in the remaining sections of this document includes a 

detailed description of the hardware, software, and external interface architecture of 

PolyMorpher prototype. 
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2 General Description 

PolyMorpher aims to provide a unique learning experience for new programmers who 

want to learn a skill through interactive learning puzzles. The main objective is to teach core 

OOP design concepts such as: abstraction, inheritance, polymorphism, and encapsulation. The 

game will help users develop problem solving skills while providing a fun gaming experience. 

2.1 Prototype Architecture Description 

 A prototype of PolyMorpher will be released early in Q2 of 2018. The prototype will be 

in beta testing for initial user feedback. It will not contain a fully working product but will be 

functional enough to meet the core objectives and purpose of the game. Figure 4 shows the core 

architecture implementation of the PolyMorpher. Although futures plans can be made to 

implement a dedicated web application, an initial prototype will not include one. A server and 

database will not be included in the initial prototype. The PolyMorpher prototype will have three 

main components: PolyMorpher Website, PolyMorpher application, and the Unity File Structure. 

 PolyMorpher Website: The website will contain the PolyMorpher game application that 

users can download and execute on their local machine. The website will also provide 

information about the game, the team, and a description of the product.  

 PolyMorpher Application: PolyMorpher will be a downloadable executable that launches 

the PolyMorpher game. 

 The Unity File Structure: The file structure for the PolyMorpher game will be included 

in conjunction with the executable. There will be a “Streaming Assets” folder that can be 

accessed by the player to add and modify code game objects.  

 

[This space is intentionally left blank] 
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The three components are shown in Figure 3. 

 

2.2 Prototype Functional Description  

 Since PolyMorpher is being developed within the Unity Software Development 

Kit (SDK), it will be compatible with Windows, MacOS, and Linux operating systems. Table 1 

and key show the core features will and will not be implemented in PolyMorpher. The core 

feature of PoloyMorpher will include a fully functional C# portable compiler that can compile 

code written by the player within the game. The prototype will allow users to test and debug their 

code in order to find a working solution to solve the puzzle. This will initially be a single player 

Figure 3: PolyMorpher Architecutre (Team Silver, 2017) 
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experience. An interactive story will provide a seamless user experience and transition players 

between the various game puzzles.  

Table 1: Prototype Features (Team Silver, 2017) 

Elements Description Real World 

Product 
Prototype 

Teaches 

Polymorphism 
Provision of a single interface to entities of different types   

Teaches 

Abstraction 
Technique for arranging complexity of systems   

Teaches 

Encapsulation 
Building of data with the methods that operate on that data   

Teaches 

Inheritance 
When an object or class is based on another object or class, using the 

same implementation 
  

Single Language 

Taught 
A single programming language will be focused on C#.   

Single Player Focused on an experience targeted to interact with only one player   

Downloadable 

.EXE File 
Desktop application version of the game   

Game Assets Primary components that are used as building block to construct the 

more complex features and levels of the game 
  

Developed Story Narrative used to drive progression or direct player throughout a 

more guided/linear experience 
  

Portable Compiler Code compiler used to run player-made code on the fly in game   

Tutorial Section Precursor series of levels meant to help the player adjust to the in-

game toolset given to them and also prep them with knowledge of the 

language(s) they will be working with 

  

Player-Made 

Content 
Variant of Sandbox Level, potentially allows the player to share 

custom levels with one another 
  

                                             Sandbox Level Open level where the player has access to all tools at once and can 

build their own level sequences and puzzles 
  

Multiple 

Languages 
Alternative programming languages for the player to use and learn in-

game 
  

Multiple Player An experience geared toward multiple players interacting with a 

game environment together 
  

Web Application Web based version of the game running in-browser   
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Multiple 

Languages Taught 
Alternative programming languages for the player to use and learn in-

game 
  

 

 

One of the key differences in the prototype and the final version of the game is the number of 

languages being used and the introduction of a web game played only on the browser.  

2.3 External Interfaces 

 The PolyMorpher prototype will have five types of external interfaces: Hardware, 

Software, User, API Book, and Compiler interfaces. The user will also require a suitable device 

with the minimum required hardware specifications to run the game.  

2.3.1 Hardware Interface 

 PolyMorpher will be optimized for machines with 4th geneartion Intel i3 Processors. The 

minimum operating system required to run PolyMorpher will be Windows 7. PolyMorpher will 

be a 2D game requiring minimal processing power.  

2.3.2 Software Interface 

 All the software needed to run will be hosted on the CS servers provided by the ODU CS 

department. The operating systems required to run the game will be Windows 7+, Linux, or Mac 

OS.   

 

Table 2: Prototype Features Keys (Team Silver, 2017) 
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2.3.3 User Interface 

There will be three primary interfaces that the user will need in order to play PolyMorpher. 

 Computer Screen: The computer screen will be used to display the game components to 

the player. The player will receive information from the screen and react accordingly. 

The resolution will need to be large enough to display all the information the has 

displays.  

 Computer Mouse: The computer mouse will be used to by the player to interact with the 

in game world. The mouse will allow users to “interact” with objects within the game 

world and “hack” them in order to solve the puzzle. The user will be required to navigate 

and click the mouse. There is no mouse specification to play PolyMorpher.  

 Computer Keybaord: They keyboard will the main interface that the player uses to 

program and create scripts. The keyboard will also be the main interface to control the in 

game character.   

2.3.4 API Book Interface 

 The API Book Interface will provide the player with a host of programming tools used to 

progress though the game. The tools will help the user complete the puzzles needed to advance 

through the game. When the player chooses to enter the API Book Interface shown in Figure 4, a 

book will appear and players can select predetermined scripts too apply to the selected object. 

Once a selected script is applied, the player will need to press the compile button to check for 

coding errors. If there are errors, then the player will be sent back to the text editor to fix the 
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errors. If there are no errors, then a success icon will appear the object will attain the input 

desired. 

2.3.5 Compiler Interface 

The Compiler Algorithm in Figure 6 is needed for the player to run their inputted code 

during compilation runtime. The Compiler Algorithm will allow the player to run the code they 

have entered during the API book algorithm. The Compiler Interface will have a text box on the 

display screen that contains partially complete C# code that the user has to fill out in order to 

become correct. The Compiler Interface will become available when the user clicks the “morph” 

button on an object. If the user correctly completes the missing code, then the puzzle will be 

solved and the user will be allowed to move onwards. If the program is incomplete or incorrect 

the compiler interface will allow the user to try again. 

Figure 4: API Book Algorithm (Team Silver, 2017) 
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Figure 5: Compiler Algorithm (Team Silver, 2017) 
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