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Introduction

	The goal of this project was to create a playable computer game using the programming language known as Python.  As a team, we also had goals of our own, which included gaining an understanding, whether basic or advanced, of the Python programming language and to be able to use this understanding to develop a game.  The game we created is a turn based strategy game (a strategy game with distinct turns instead of more continuous gameplay) that takes place on a small island.  The player controls a civilization which requires resources in order to survive, grow, and flourish; these resources are generated after each turn.  The player takes the role of a demigod who uses the faith of his or her followers to use powers that can alter the landscape or destroy enemies.  The player must achieve victory through a godly power which is difficult for the player to use.

New World Order
	At first, we were split between several choices as to what type of game we should make, as well all preferred different genres of games.  We eventually agreed to make a turn based strategy game because it allowed us to make a game that we could develop in small pieces and integrate them together quite easily.  However, the group soon began to disagree continually, as we could not decide how certain elements should be implemented and everyone had different ideas for some options to put into the game.
	Eventually, we decided to create a game similar to the Civilization series by Sid Meier, except that it is turn based; limited to four main resources, food, gold, materials, and mana; and takes place on a hexagonal grid.  Certain items can be altered via “levels” throughout the game, and other items can simply be built.  The player starts out with a level three city with only one building; this provides a good number of tiles to start with but doesn’t provide the player with too many bonuses or extra resources from a higher level city.  At this point, we defined some of the different classes and functions that would be the basic frame of the game.  Along the way we met up with some of the favorite problems of programmers, including but not limited to syntax errors, runtime errors, and unintentional infinite loops.  In other words, we fell victim to commands that make no sense to the computer, commands that don’t exist, and commands that last forever and accomplish nothing of value.  Most of these problems were eventually fixed, but some were solved at the expense of a game feature or two that were not as important.

Resources
Most options in the game are centered around four main resources: food, gold, building materials, and godly mana.  Food is necessary for human survival; gold and building material are needed for the creation of certain items; and mana is required for your godly powers.  The player starts with two thousand food, two thousand gold, one thousand materials, and zero mana. Most of these resources go towards building structures in cities and towns. These structures will allow the settlement to exist and prosper.  Resources are gained through several different mechanisms:  food is gained through adjacency bonuses (by having settlements next to food-rich areas of land) and by the presence of working farms in the city, which will be explained later.  Materials are generated through adjacency bonuses, the number of merchants in the city (one per merchant) and a base income of 100x per turn, where “x” is the city level, e.g. a level four city would produce 400 materials automatically.  Gold is generated through taxation of the population, one gold per turn for every member of the population; trade, which is determined by the number of merchants in a city, five gold per merchant; and the same base income as described for materials above, 100x per turn.  Mana is determined through adjacency bonuses, the number of temples and priests in the city, and the basic 100x income.
Food is used to feed the population and maintain the livelihood of the city.  Gold is used to pay wages of soldiers and to build buildings.  Materials are used for building structures.  Mana is used for godly powers that shape the landscape (such as by growing a forest in a field).  All of these resources are important to keep from losing the game and allowing the players’ empire to survive.  All resources are part of an empire wide resource pool, so the food that one town produces can be used by another that is eating more than it grows.

The Map
	The choice of hexagons as the basic map tile over squares may seem odd, but it provides an important advantage: the centers of each adjacent hexagon to a central one are equidistant, which allows for a greater degree of realism.  A hexagonal map was also selected because it provided a greater challenge than building a simple square grid map; however, we later found that we would have plenty challenges regardless.  The grid was generated by defining a hexagon size and generating eighteen columns, numbered zero to seventeen, and eleven rows, numbered zero to ten.  All odd numbered columns were shifted down a certain distance, which we defined as one unit, so that the grid would fit together properly.  
On the world map, each hexagon represents one type of terrain, with each type of terrain giving different bonuses to any city tiles adjacent to it.  The terrain types are fields, hills, oceans, mountains, deserts, forests, and paradises. The map starts with zero paradise tiles; they must be made by the player.  The tiles that are in columns zero and seventeen and rows zero and ten are all ocean tiles.  The rest of the tiles in the middle of the map are randomly placed with weighted probabilities.  The field tile has a weighting of six to eleven, the mountain and ocean tiles each have a weighting of one to fourteen, and the hill, forest and desert tiles each have a weighting of two to fourteen. After this map is generated, the game removes any deserts next to water and places the city randomly on a field or a hill.
People on the island live in cities, which can only be built on fields and hills. Cities receive resource bonuses based on the surrounding tiles. Fields provide a bonus to food production based on the number of farms in the adjacent city of ten additional food per farm in that settlement. Fields also provide twenty-five mana per turn due to their peacefulness.  Hills help defend the city from enemies; however, we never actually implemented these.  If a city is built on a hill, buildings will be five percent more expensive because building on a hill is slightly more difficult than building on a flat field.  Ocean tiles provide a passive bonus that increases gold income by five hundred each turn due to trading and five hundred food each turn from fishing.  Mountain tiles provide a passive bonus of 350 materials from the ore in the mountains, fifty gold from mines in the mountains, and seventy-five mana due to their spiritual significance.  Desert tiles provide no bonuses to bordering towns, other than the fact that they can be turned into paradise squares through the use of mana.  Forest tiles provide a bonus of four hundred materials from the wood in the forests and fifty food from hunting.  Paradise tiles are made from desert tiles through the use of mana; they provide large bonuses to all four resources.  Paradise tiles generate five thousand food for any adjacent town due to their luscious bounty of fruits and animals, one thousand building materials from their great trees, one thousand gold from the ‘tourism’ and simple holiness of the town, and one thousand mana, as they keep the people happy.
The city map is different from the world map in that its size is determined by the level of the town hall building.  For every level of the town hall, the radius of the city map increases by one hexagon tile.  Therefore, a level one city has a hexagon radius of one and a total of seven hexagons, including the one the town hall takes.  A level five city has a hexagon radius of five and a total of ninety-one hexagons to build on.  The buildings that can be built will be described later on in this report.

Buildings
	There are several types of buildings in New World Order: the town hall, houses, farms, temples, and barracks.  The town hall is the center of every city and is one of the few buildings that can be upgraded.  The town hall provides jobs to merchants, who generate five gold and one material every turn, where the number of these merchants is determined by the level of the town hall.  The number of merchants in a town hall is twenty times the level of the town hall, e.g. a level two town hall would employ forty merchants and produce two hundred gold and forty materials each turn.  The town hall also generates resources equal to one hundred times its level, modeling a trade system that is automatically executed.  A first level town hall requires two thousand food, gold, and materials.  The second level requires four thousand gold and materials, the third requires six thousand gold and materials, the fourth requires ten thousand gold and materials, and the fifth requires fifteen thousand gold and materials.  Houses require four hundred gold and materials to build and provide housing for one hundred villagers.  Farms require five hundred gold and materials to build and can employ up to five farmers.  For each farmer on the farm, the farm produces two hundred food, so a full farm of five farmers produces one thousand food every turn.  Temples allow for the conversion of villagers into priests, with a maximum of ten priests per temple; temples require one thousand gold and materials to build.  Barracks, costing one thousand gold and materials, allow for drafting of villagers into the army, allowing a military population equal to ten percent of the maximum population.

Population
	The population of each town is defined by its maximum capacity, which is 100 times number of houses in the town.  The settlement always has the maximum population possible because people will learn of the great towns owned by the player and flock there.  There are several subclasses to the population: merchants, priests, farmers, and soldiers.  Merchants are automatically recruited in each town to produce gold and materials, with a maximum of twenty merchants per level of the town hall.  Farmers produce two hundred food each when there is a farm at which they can work. Each farm employs five farmers.  Priests produce fifty faith each, with a temple holding ten priests each.  Faith keeps the empire under control and generates the mana that the player can use to alter the landscape of the island to suit his or her needs for resource bonuses.  Soldiers are automatically drafted if a barracks is present in the city; the number of soldiers is equal to ten percent of the population of the town.  Soldiers generate order, which is similar to faith in that it keeps the population under control, but unlike faith, order does not generate mana.  Every villager eats four food and soldiers eat six food every turn.  

Abilities
 	Throughout the game, the player will have the option to use godly powers to change the landscape and, ultimately, to end the game.  The basic powers are flatten, grow, elevate, smite, and bless. Flatten turns a hill or a forest into a field. Elevate and grow do the opposite; they turn a field into a hill or a forest, respectively. If elevate is used on a forest or if grow is used on a hill, the game will automatically use flatten first and then the ability that was selected, using thirty thousand mana in total.  Smite is a powerful ability that can be used on any tile that is not a city, mountain, or ocean tile. It turns the tile into a desert tile for thirty thousand mana.  Bless is an extremely expensive ability at one million mana that converts a desert tile into a paradise tile that will provide heavy bonuses to adjacent cities.  There is also one game ending ability, Ascension, which requires 100,000,000 mana.  Ascension causes the player’s demigod status to change to full god status. As we did not have infinite time, we were unable to program a game in which the player plays a full god. Instead, we chose to end the game with the player victorious. 

Game Ending Conditions
	As mentioned above, there is only one way to officially win New World Order (although the player can of course set different goals). There is also only one way to lose the game, although it can occur in many different ways. The player loses the game if the people rebel, which can occur if there isn’t enough order and/or faith generated by priests and soldiers. People are driven closer to rebellion if there isn’t enough food to feed everybody. If the people rebel, the game shows a message stating, “You Lose.” and then closes.

Controls
Once the game is started up, the player is presented with the opening slide show sequence.  The player can watch the entire thing, which advances automatically after a certain time has elapsed, skip to the next slide space bar, or jump right to the game by hitting escape.  Once the game begins, a list options on the right side of the screen will present the player with various possible actions. If the player clicks on any tile other than the city, nothing will happen, but if the player clicks on the city he or she is presented with the city map.  The right-side menu then allows the player to select what building to build, lave the city view, or upgrade an existing building.  The player simply clicks on the button with the structure he or she wishes to build and then clicks in an unused hexagon tile to build it.  Upon building a structure, the required resources will be taken or, if the resources are not present in large enough quantities, nothing will happen.  The next turn button will be in the list of options, and if pressed the income for the turn will be added to the corresponding pool and faith, order, and rebellion calculations will be made. The world map has a different menu consisting of godly powers and the option to build a new city. The “next turn” button is also available in this menu.
Changes
Our team created the game "New World Order."  This is a completely unique game which is absolutely nothing like the game we had originally envisioned.  On the whole, we have made the game simpler.  We have switched our ideas of many similar and confusing military types to one singular military.  We have also combined our several population classes into one class of civilian, so now the members of the military and the worshippers/priests are properly considered citizens.  We also made a few less fortunate trade-offs.  For example, there are now no enemy computer players; therefore, the originally envisioned walls and troop movements are no longer needed or implement.  These changes, unfortunately, make the game less interesting.  However, such changes are helpful, for they simplify the game and allow for a more leisurely game experience.  Finally, we removed the user-based town square.  Instead, the town square actually converts all of the required gold and resources automatically rather than the user clicking on a button to tell the computer to do the same thing. 
We needed to make many of these changes due to time constraints.  One valuable thing we learned on working in this project was the value of time management.  We suffered under the set time limits and dates that everyone was given; however, we pushed such constraints to the last possible opportunity.  Procrastination was our biggest challenge in this game.  Also, we had not accounted for many of the other challenges, problems, and delays we would encounter when we first devised the project plan, so we also did not realize exactly how long it would actually take to write and debug the program.

Godliness
We also altered some of the attributes of Godliness.  We upgraded some of the basic abilities, allowing the user to access more specific powers, allotting for terraforming of most terrain types to the user’s choice of field, forest, or hill.  Unfortunately, some abilities pertaining to other nations were lost because there are no longer any enemies on which to use such powers.  However, other, more valuable, abilities were added to the list of possible actions.  The first ability is another device of terraforming; the user is able to transform a desert, which has no valuable attributes, to a “paradise tile,” which gives several useful benefits.  Also, the user can perform an operation known as “ascension.”  With this, the user, a demigod, is able to “ascend” to a higher form, being total and perfect Godliness.  At this point, the user transforms himself to a full-fledged god and ultimately wins the game.

Knowledge
	We learned a lot with this project.  We learned to work together better as a team; at the beginning of this project, we each had our own ideas and so had problems working together as one, unified team.  We were completely disjointed.  However, in the end, we were able to accomplish most of our goals and to create this game despite our differences.  We also learned a lot about Python, which was the main purpose of this project.  By learning in Python, we were able to understand more about how computers and programming languages operate. 

Conclusions
In the end, the game turned out close to what we started out looking to do, but a few elements had to be scrapped due to a lack of time and lack of foresight in planning.  However, other than missing one somewhat important element (the enemies and combat system), the game functions well enough without any major consistent errors.  Our initial goal was to make a complex game with many elements that would need to be integrated, while being fun to both program and play, and we believe that we have accomplished that goal while obtaining a deeper understanding of the Python programming language.  Combat system excluded, we achieved all that we had hoped to at the start of the program and we are happy to have been able to accomplish completing such a complex game.
