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AI Model
Level 1:

· AI Overlord.  Defines civ personality (conqueror, scientific, diplomatic, economic) and resource expenditure for each level 2 advisor.  This will ever change to simulate new leaders and dynasties.

Level 2:

· Military advisor.  Approves building military structures and ensuring civ military spending is okay.  Determines offense or defense stance.

· Science advisor.  Determines research goal and how to get there.  Ensures research spending is okay and labs are okay.

· Foreign advisor.  Determines who to do diplomacy with and what way (angry, neutral, friendly, suck-up).

· Trade advisor.  Determines whether internal or external trade required.  Orders caravans and trade posts.

· Domestic advisor.  Determines infrastructure spending is okay and food levels are satisfactory.

Level 3:

· Military:

· Field-Marshal.  Determines if land forces are high enough to cover Military advisor’s orders.

· Admiral.  Determines if naval forces are high enough to cover Military advisor’s orders.

· Air-Marshal.  Determines if air forces are high enough to cover Military advisor’s orders.

· Science:

· 3rd level research advisor.  Determines current invention to pursue.

· 2nd level research advisor.  Determines current discovery to pursue (after library).

· 1st level research advisor.  Determines current scientific field expenditure (after university).

· Foreign:

· Diplomats.  Find a neighbour and decide what diplomacy is done.

· Trade:

· Merchants.  Find a new trade route and caravan and establish it, or find an existing trade route and determine if worth keeping.

· Domestic:

· Agriculture minister.  Administers farms/fisheries.

· Transport minister.  Administers roads/railroads/mag-levs.

· Resources minister.  Administers mines/forests.

Level 4:

· Military:

· Generals.  Determine overall strategy of their respective army groups and composition of those stacks.

· Domestic:

· City Mayors.  Determine that city is running fine.

Level 5:

· Military:

· Captains.  Determine where to move their individual stacks based on General’s orders.

At the beginning of the turn, the AI Overlord will determine the civ’s direction from the following: conqueror, scientific win, diplomatic win, economic win.  The AI Overlord will put these four in priority order.  This order will determine how important an advisors instructions are for the civ.  The highest priority order will be the civ’s current game-strategy.  This strategy will only tend to change about every 50 turns.  Keeps the humans on their toes.  ;)

The AI will always keep 5% of the civ’s resources as emergency.  The AI Overlord’s highest priority will be split as per the following table:

Conqueror – Military 30%, Foreign 20%, Domestic 20%, Science 15%, Trade 10%.

Economic – Trade 30%, Foreign 20%, Domestic 20%, Science 15%, Military 10%.

Diplomatic – Foreign 30%, Military 20%, Domestic 20%, Science 15%, Trade 10%.

Scientific – Science 30%, Trade 20%, Domestic 20%, Foreign 15%, Military 10%.

The level 2 AI’s, or advisors will use the resources allocated to them to determine their orders.

EG. The Military advisor gets X number of civ resources.  The advisor looks at the AI Overlord’s stance and determines if an offensive or defensive policy is needed.  If offensive is needed it finds the civ to be offensive to and orders the military chiefs to be offensive to civ Y.  The advisor also checks that the current military budget can afford the forces it has and that enough bases are available.

The level 3 ministers/chiefs are the AI sections that do the grunt work.  They make sure that turn-by-turn resources/units are functioning correctly, orders more of the resources/units if needed, or even disband/upgrade the current resources.

EG. The military chiefs determine if there are enough units within the three forces to sustain the Military advisor’s current orders.  If there isn’t enough, they tell the Generals to build more units, or assign more Generals.

The level 4 Generals control the strategy that their stacks will use within a 5-turn range.  The strategies will be selected from the strategys database depending on the situation facing the General.

EG. A General has received an order to be offensive.  The General determines it is within a 5-turn range of an enemy city.  The General then selects strategies from the strategies database that fits in with attacking cities (surround and pillage, frontal attack, siege and bombard, attack and cut-off reinforcement, etc).  The General will run through this series of strategies and find which produces the best result depending on difficulty level:

Easy: Best out of 3.

Normal: Best out of 4.

Hard: Best out of 5.

Impossible: Best out of 7.

The Generals structure in ancient times is as follows:

Land: 5 stacks of up to 5 units.  All units in stack same type.  EG. 5 infantry in one stack.  EG2. General has 2 stacks infantry, 1 stack flanking, 2 stacks ranged.

Naval: 3 stacks of up to 5 units.  All units in stack same type.

Air: None.

Modern times:

Land: 7 stacks of up to 5 units.  All units in stack same type.  Air units able in army.  EG. 2 stacks infantry, 2 stacks tanks, 2 stacks artillery, 1 stack tactical bombers.

Naval: 4 stacks of up to 5 units.  All units in stack same type.

Air: 2 stacks of up to 5 units.  All units in stack same type.

The level 5 Captains control individual stacks.  Based on the strategy selected by the General, the Captain will determine the best way for their stack to accomplish the goal.

EG. General determines the best strategy for an attack on a city is to siege with 2 stacks to bombard and flank with 2 stacks to cut-off reinforcements.  The Captain of each stack will determine the stack’s move order, how to get to their destination, and what to do there.

At the end of a turn, the 5th level AI will report to the 4th level AI whether the orders were successful or not.  This will flow up the chain of command till the AI Overlord knows if it’s orders were carried out.  This state is remembered for the next turn.

EG. 5th level Captain tells 4th level General that stacks have finished strategy given by 4th level.  The 4th level General then tells 3rd level Field Marshal of any losses and the success/failure of the operation.  The 3rd level Field Marshal then tells the 2nd level Military Advisor of the success of the campaign.  The 2nd level Military Advisor then tells the AI Overlord whether the military goals of the civ are being met.

Overall, this type of AI can be reflected in the following time-scale:

AI Overlord – 100 turn strategy

2nd level – 20 turn strategy

3rd level – 10 turn strategy

4th level – 5 turn strategy

5th level – 1 turn strategy

This is only a guide.  All AI levels work independently of each other, and each area of an AI level works separately too.  Therefore, the AI Overlord will end up gaining information at regular intervals from an advisor, not just every 100 turns.  As this information is processed, the AI Overlord will change it’s strategy to fit that new information thereby giving new orders to one/some/all advisors.  So as new information flows up the chain, new orders flow down the chain.

Borders Model
Civ borders will be the indication marker of what territory a civ controls.  These lands will include all areas with:

· Cities

· Colonies

· Infrastructure

· Military installations

· Other permanent structures

An explorer type of unit will not be able to “claim” lands outside your borders.  An explorer is a non-military unit whose sole function is to explore unexplored lands.  They have a bonus to sight, and no terrain movement reductions.  They can make initial contact with other civs/tribes, but no further diplomacy.  Military units can “claim” lands to simulate regular patrols, but the lands must be within 20 tiles of a military structure.  Since military structures are not buildable till they are invented, there is a time at the start of the game where no borders exist.  This simulates the wild untamed nature of the world before regular patrolling of lands occurred.  Stone working will be the base discovery for building military structures.  Iron weapons will also be needed for barracks, coracles for ports, and bi-plane for airfields.  These borders reflect the political/diplomatic/military ownership boundaries for the civ.

Cities Model
Cities are the foundation of a civ.  Cities provide fortifications, hubs to trade, centres of learning, development of culture, administration centres and the processing of resources.  A city’s most defining aspect are its people.  You will be able to do in a city:

· Construct fortifications.

· Construct and administer trade centres.

· Construct centres of learning like library, university and computer centre.

· Develop a culture unique to your civ, and cultivate the religious personality.

· Control your civ’s direction and populace through government centres.

· Build factories and other processing buildings to increase the build queues.

· Increase the population of your civ by feeding them and keeping them happy.

Though a settler class of unit may be constructed through the city build queues, the civ’s cities are not just limited by your settlers.  Throughout history, a common element allowed the gathering of people and the beginning of a new city.  EG. In medieval times people would settle near a castle because of the protection the local Lord offered by way of troops and fortifications.  Cities formed in locations of resource abundance.  Transportation lines often influenced the forming of cities.  EG. People more likely to settle on a river for access to clean fresh water.  In other words, a civ’s cities will form of their own accord in locations of prime aspect to the citizens of your civ.  If you setup logging camps for a large forest, people are more likely to settle in the area to “share in the local wealth”.  In this way you are able to influence the settlement of areas, but not always control it.  The settler class will be for colonies and settlement of new frontiers.  Once a city forms within your civ’s borders on its own, the ownership and control of that city will fall under your control.

Cities will no longer have the “city radius” as present in the Civ and CTP series.  Because of the economic model, a city no longer is restricted to the resources within its immediate surroundings.  This will allow for a larger feeling map as cities may be close to simulate density, but not fighting each other.  Resources and food will now be transported to the cities of the civ via the transportation network, and processed within the cities to form the National Resource Pool.  The NRP is accessible by every function/city/unit/etc within the civ as this represents the ability of a civ to be able to move resources around freely and quickly within its own borders.

City growth will be represented in real terms, as opposed to “size 1” or “size 13”.  Each city will have a real population that grows proportionally as technology and structures grow.  Similarly, the city icon on the map will grow too.  Not only upwards in size, but also out.  This simulates suburbs, and will only occur in the renaissance and modern eras.  It is entirely possible that neighbouring cities will ultimately join on the map.

Coding
All program coding will be done in VC++.

The databases to hold all information on units, terrain, improvements, etc will all be comma-delimited text files.  This is so people can mod the game.  ;)

Actual database information and what will be in the databases to follow.

Colonies Model
Settlers will be able to establish colonies.  Colonies are primarily directed towards the claiming of new lands.  In a minor way cities will increase a civ’s borders.  Colonies are the founding of a new city directed by you, as opposed to the founding of new cities by natural growth of the civ’s population and the selection of favourable sites.  Basically, a colony will be a government project to settle new lands for the administration and control of this new area.  The first city settled on a new continent for a civ will be classed as the “capital” on that continent.  This is only a name, and has no influence on the game except where revolutions are concerned.  Any other cities/colonies founded on the same continent will use that “capital” as its influence.  This will allow for the beginning of new civs in later years.  EG. The American Revolution, the Commonwealth Nations forming in countries like Australia and Canada.  For more on Revolutions see “Happiness Model”.  Colonies become cities.  See “Cities Model”.

Combat Model
Combat will occur when at least one unit of a civ passes within the Zone Of Control of at least one unit of a different civ.  There will be two stages to combat: pre-combat and combat.  Combat can occur between units, stacks or armies.

Pre-combat:

This is the first stage triggered when two units pass within each other’s ZOC.  The unit who’s turn it is will be the attacker, and the unit who’s turn it is NOT will be the defender.  There are a number of outcomes possible:

· One unit is a stealth unit and not visible to the other.  No combat.

· Both units are stealth units and not visible to the other.  No combat.

· Both units are military units at war.  Combat.

· Both units are military within a military agreement or alliance within claimed land.  No combat.

· Both units are military in unclaimed land at peace or higher.  No combat.

· Both units are military in unclaimed land at neutral/unknown.  Combat.

· Both units are settler class.  No combat.

· Both units are diplomat class.  No combat.

· Both units are merchant class.  No combat.

A declaration of war is affective when:

· A formal diplomatic declaration of war is made.

· An attack on another civ’s military units.

· An attack on another civ’s stealth/settler/diplomat/merchant class units.

· An attack on another civ’s cities/fortifications/structures/infrastructure.

· An incursion on another civ’s territory during a cease-fire (after a 10-turn grace period).

· An Alliance you’re a member of declares war on another civ by any of the above means.

· A military agreement you’re a member of declares war on another civ by any of the above means.

Combat:

Once pre-combat determines that combat will occur, the combat stage is triggered.  This is the tactical combat simulator.  The simulator will be like a chessboard.  The board will be a 15 * 15 square where the combat actually occurs.  This will allow greater tactical strategy to be employed, and terrain features to be a factor.  For instance, the ability to flank and charge will be options.  The two sides will face each other on either side of the square.  The generals will be able to set up their units in formation in the first 4 rows of their side.  Each square will be able to hold two small units, or 1 large unit.  This will allow for concentrated infantry lines, and spread out flanks and artillery lines.  Aircraft support and the HQ will be located on the back line.  The simulator will progress like a game of “Capture the Flag” where the goal is to capture the enemy HQ by either a) destroying all opposing units, b) force the enemy into retreat, or c) manoeuvring into a position where they place a unit on the enemy HQ.

Diplomacy Model
Diplomats can do the following:

· Establish embassies.

· Initiate diplomatic proposals.

· Conclude diplomatic proposals.

Establish embassies:

· Diplomat unit to travel to a foreign civ’s city to establish an embassy.  Once established, the diplomat disappears (lives in the embassy).

· Only one embassy per civ.

· Embassies allow for advanced information and proposals.

Diplomatic proposals:

Offers:

· Gold

· Map

· City

· Advance (EMB)

· To withdraw

· Resources

· Stop research (EMB)

· Reduce pollution (EMB)

· Reduce nukes (EMB)

Requests:

· Gold

· Map

· City

· Advance (EMB)

· To withdraw

· Resources

· Stop research (EMB)

· Reduce pollution (EMB)

· Reduce nukes (EMB)

Exchanges:

· Maps

· Advances (EMB)

· Withdraw

· Resources

Treaties:

· Cease-fire

· Peace treaty

· Military treaty

· Trade agreement

· Science agreement (EMB)

· Alliance (EMB)

· Join peace treaty

· Leave peace treaty

· Join military treaty

· Leave military treaty

· Join trade agreement

· Leave trade agreement

· Join alliance (EMB)

· Leave alliance (EMB)

Notes:

· The “Join” and “Leave” treaties allow for the management of treaties with more than two civs involved.  EG. Three civs join an alliance to form a 3-party alliance.

· The “Military” agreement allows for military unit movements in each other’s territory.

· “Join” and “Leave” trade agreements allow for the creation of economic blocks.

· Exchanging resources is bartering.  This is NOT a trade route, just a once off.

· On the discovery of stock exchanges, allows for global trade treaties.

· On the discovery of combined military tactics, allows for global military treaties.

· On the discovery of foreign policies, allows for global peace treaties & alliances.

Disasters Model
Disasters will come in three categories, be mostly random except in certain situations, and can occur in either cities or land (claimed or unclaimed).

Minor disasters:

· Fire in a city (Destroys a building)

· Mine collapse (Out of action for a few turns)

Disasters:

· Small earthquake (minor damage to city/structures)

· Flood (floods land destroying crops/structures)

· Bushfire (destroys forests/structures)

Major castrophes:

· Cyclone (Floods land, destroys crops/structures/units, costs money to cleanup)

· Major earthquake (Units/pop killed, city buildings destroyed, widespread damage, costs to repair)

Human-caused disasters:

· Nuclear explosion (Only affects nuclear stuff)

· Global warming (overall world versus time pollution effect.  Does all that we dream off).

Economic Model
The economy of the game can be split into two areas: micro-economics & macro-economics.

Micro-economics:

This is the internal “local” economy model.  This model will revolve around a number of resources obtainable from the land by using infrastructure structures.  These include:

· Food (Farms, fishing) needed to feed population.

· Iron (Iron mine) needed to build units and modern structures.

· Timber (Logging camp) needed for construction.

· Coal (Coal mine) needed for industrial age factories and power stations.

· Oil (Oil pumps) needed for modern age units.

· Gold (Gold mine) produces money and culture.

· Uranium (Uranium mine) needed for nuclear things.

All these resources will be finite and run out eventually.  Obviously this means that food, iron and timber will need to be widespread as it is in our world due to being needed from the ancient era.  In the beginning iron and gold will be difficult to find which will encourage ancient age interaction (whether by land races, war or trade/diplomacy).  Iron will be needed all through for military units since iron also goes into steel for later units.  Iron will also be needed for modern structures.  Gold will be divided into two components: money and culture.  The money component is the amount of gold converted into coins, bullion, etc.  The culture component represents the amount of gold converted into art, sculptures, jewellery, luxuries.
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Macro-economics:

This is the external or “foreign” trade within the game.  This is on the civ to civ level.  Quite simply, the foreign trade section takes a percentage of all resources available (excluding food and gold) so that the amount of resources taken is spread evenly across all factories in the civ.

EG. Number of factories in civ = 15 (All manufacturing plants at 4:1 ratio)

Number of factories * ratio = 15 * 4 = 60.

Divide 60 by number of resources available (4) = 15.

Number of resources taken from each type = 15.

Number of goods produced = 60.

These goods can then be used for foreign trade.  

Map Generator Model
This model controls the formation of the world map.  This will be the procedure for generating the world map:

· Select random seeds across the map, 36 max.

· Turn terrain at these seeds into imaginary volcanoes.

· Activate volcanoes so that lava flows create land.

· Call seed 100% chance of land.

· Call 1st perimeter 95-100% chance of land.

· Call 2nd perimeter 90-95% chance of land.

· Continue out perimeters until 0% chance of land.

· Any tile that is one “out” from a water tile is –50% chance of land, and the two tiles either side of this tile are –25% chance of land.

· Plonk mountains down on the continents.

· Select volcano seed on continent.

· Randomly select three directions and mountain at 90-100% chance at that tile.

· Two tiles next to one above at –25% chance of mountain.

· Next tile out from mountain tile at 80-90% chance of mountain.

· Two tiles next to one above at –25% chance of mountain.

· And so on.

· Terrain placement.

· Starting from the east side of the map flowing west simulate rainfall.

· Rainfall patterns depend on mountains and proximity to water.

· Terrain depends on rainfall.

Sound Model
Sounds will be .wav format, and music will be .midi format.  Sounds will include:

· Environmental sounds.

· Building sounds.

· City sounds.

· Infrastructure sounds.

· Unit acknowledgements.

· Unit movements.

· Any other deemed good.

Tribes Model
Tribes in the game will represent the non-developing tribes that humans have come across throughout history.  EG. The Indians of the Americas, the lost tribes in the Amazon, the Aborigines of Australia, etc.  The tribes will have the following characteristics:

· Usually only a couple of cities.

· Only specific units available to tribes, like warrior, archer, mounted archer.

· Limited diplomacy and trade available with tribes.

· Able to be destroyed, assimilated, or allowed to exist independently of the controlling civ.  A controlling civ is the civ that owns the lands surrounding the tribe.

· Able to be religiously converted by establishing a missionary in the tribe’s capital.

· Have their own trade, government, infrastructure and goals.

This model will allow for situations similar to the Spanish in Central America, the Catholic missions, the problems with integrating undeveloped tribes into a civ and hostilities by Indian tribes in North America.  Tribes will be present from the beginning, but more prevalent on continents not containing a developed civ.

Technology Model
In simplest terms, technology will be a three-tier system.

1st level: Scientific fields (general fields of science like math, physics, biology).

2nd level: Discoveries (specific field of research like gunpowder, combustion engine).

3rd level: Inventions (specific item of research like units, buildings, upgrades).

· Researching inventions will simulate the application of discoveries into specific uses.  The time it takes to research an invention takes into account the formulation of the idea, the process of prototyping, and the time taken to ready the invention for production.

· Researching discoveries will simulate the testing process of scientific theories and ideas.  For example, after physics and chemistry have acquired enough knowledge base, the theory of steam power will become available to research.  The research process in this game simulates the time it takes to research this theory and come to conclusive decisions as to the applications of this discovery.

· Researching scientific fields is a simulation of the on-going scientific research into the generic fields that form the basis of all scientific discoveries and inventions.  Physics, optics, biology, agriculture, culture, are all included in this generic list of fields.  The increasing grounding of knowledge in these fields allows for the pursuit of discoveries.

3rd level technology is always available for research.  2nd level technology requires the invention “library” to allow.  This simulates the collection of specific formulas and ideas, allowing scientists to pursue specific theories and ideas.  1st level technology can only be influenced once the invention “university” has been made.  This simulates the ability of a university to apply greater access to knowledge, the greater sharing of ideas, the ready access to resources and research equipment, and the collection of brilliant minds as professors.

Research will become available as “technology points”, TP’s.  There are a number of ways that TP’s are collected, including:

· General increase in knowledge inherit in all societies due to wanting to do something better/quicker/more efficiently.

· The flow of TP’s over a trade route.  EG. Due to fluctuating population movements, a percentage of TP’s will flow out of your civ to other civs.  This will be dependant on how many trade routes flow between the two civs, and how “promising” the other civ looks to your population (immigration).

· The building of science labs, libraries, universities, computer labs and other science related improvements.

· The random event of a Genius who will provide an increased level of TP’s for a few turns.

· The trading of TP’s to other civs during diplomacy.

Units Model
Units will be handled similar to SMAC in that unit templates will be available for each military era.  The table follows:

Ancient:

· Warrior template (small unit)
· Archer template (small unit)
· Horseman template (large unit)
Medieval:

· Footman template (small unit)

· Bowman template (small unit)
· Knight template (large unit)
Renaissance:

· Musketeer template (small unit)

· Cannon template (large unit)
· Cavalry template (large unit)
Modern:

· Infantry template (small unit)

· Artillery template (large unit)
· Mechanised template (large unit)
The Military templates work in that when a template is invented (fits into 3rd level research) further inventions will enhance that template.  For example: a civ invents the Knight template.  The next invention is full-plate armour, which enhances the defence of the template.  Then the civ invents steel-alloy swords, which enhances attack.  The template flows through the military era in such a way that the template gets better with inventions.  This has the bonus of not clogging the unit build-list with many different units.  It allows for easy upgrading of existing units (select all of that template), and encourages upgrading of units because a base knight template will be weak against a fully enhanced knight template.  Then when a new military template is invented, there will be a jump between the two templates such that the strongest of the lower template is regarded as the same strength as the higher template.  EG. Fully fitted out Medieval footmen were against Renaissance arquebuses (lowest level of musketeer template)  are about equal in strength.  This is where the Upgrade Military Project will fit in to upgrade units of an obsolete template to the newer template.

Aircraft are not available till the modern military era and are split into the following categories:

· Fighter (small unit)

· Tactical bomber (large unit)

· Strategic bomber (large unit)

The difference between tactical and strategic bombers is that tactical bombers can bomb troops, and strategic bombers can bomb fortifications/towns.

Ships are available from the ancient military era and are split into these categories:

· Attack

· Defense

· Transport

· Submarine
Submarines are underwater units only detectable by certain units.

Special units also feature throughout the game.  They will include:

· Slaver

· Monk
· Spy
· Priest
· Corporation
· Scout
· Explorer
· Diplomat
· Settler

· And more (all small units)
These special units will have special functions and will be utilised at different points in the game and for specific goals.

Wonders Model

Wonders will NOT be the same as current wonders in Civ1 & 2, CTP1 & 2.  Wonders will come in four different types:

Natural Wonders of the World!

· Nature’s beauty and style will present itself in this game.

· Having a Natural Wonder of the World within your borders will increase tourist revenue IF the Information Booth tile improvement and a road connecting to the infrastructure are present.

Man-made Wonders of the World!

· Glorious structures that amaze the world.  Only one civ can build a wonder.  Takes massive amounts of resources and time to build.  Depending on wonder, they will promote a certain benefit for a while, and then after the modern era will start to generate tourist money if an Information Booth tile improvement and a road are present.

· Only a few of these structures in any one game.

· Includes such things as Pyramids, Cystine Chapel, Great Wall.

Feats of Mankind!

· Feats undertaken by Man to enhance the quality of Life.

· Only obtainable by one civ but useable by all.

· Takes a lot of time to complete, and enables a new concept for the whole world.

· Don’t generate anything except for points towards the final score and access to new concepts.

· Includes such things as first around the world, discovery of a new unoccupied continent, gunpowder, first sky-scraper.

Projects!

· Projects undertaken to benefit the whole of your civ.

· Obtainable by all civs according to criteria.

· Takes time and resources to complete but provide economic/diplomatic/military benefits.

· Includes such things as surface roads (convert to sealed roads), modernise army (convert from medieval to renai units/convert from renai to modern units), modernise mining/forest/agriculture (upgrade mines/forests/farms by one level).

· Basically civ-wide projects to simplify the need to individually upgrade things.

