Worksheet

Why would you want to do this?

Two common obstacles for using games in the classroom


Can’t find a game that matches content


Found a suitable game, but disagree with certain information and/or concepts

Modding allows instructor to make entirely new games or change the game to become more suitable

Also provides the opportunity to analyze a commercial game, discuss weaknesses and errors, and then do the research required to correct the mistakes.

It does not require hard core coding, though many games will include tools that allow code to be inserted into the game as well.  The games usually come with a GUI editor to make changes to the game.  Players then share and critique each other’s creation.  

To the best of my knowledge, the Civilization series is the most moddable of the history games.  We’ll be using Civ IV.  Civ V has even more modding tools, but I didn’t like the use of social policies as a replacement for the civics in the fourth version and the elimination of religion.  Civ IV comes with a Worldbuilder, a GUI interface for creating maps, which includes the ability to place civilizations, cities, units and resources.  The Worldbuilder can also set up diplomatic relations between countries, assign available technologies, and cultural influence.  In addition to the Worldbuilder, almost all the game’s variables are kept in xml files that are easily changed with any text editor.  Python can also be written to override functions that come with game or to create new ones.  Finally, they’ve even released an SDK with most of the C++ code that makes the game.

Before the Mod

Have you played Civilization before?  If not, let’s open the game first to see what we’re modifying.

Step 1 

Find a Civ IV map that's close to the scenario you're looking to create. The game comes with several, more are in the expansion packs as well. Otherwise, check the civfanatics forum.  Although too complicated to use in a workshop for creating mods, I have to mention the Rhye’s mod site.  It’s a blast, and once you have an idea of how the modding works, you’ll appreciate their attention to detail. http://rhye.civfanatics.net/ 

For this workshop, we’re going to start with a basic map of Europe.
http://forums.civfanatics.com/showthread.php?t=216221 

In the Mods Folder in the Civ IV directory create a folder with the same name you want to call your mod. I'm just going to call mine Workshop. In that folder create another folder called PrivateMaps. Place the unzipped file here. Just to check this should be the path to your file now, C:\Program Files\Firaxis Games\Sid Meier's Civilization 4\Mods\Workshop\PrivateMaps 

Double click on the file and it will launch Civ IV. Pick a civilization to play, and civ, doesn't matter. I know, they're in German, but I'll show you how to change that text later. Once you're in, hit Escape and enter WorldBuilder. 

It's aptly named, and this is where all your work starts. First you need to pick a start year, then for each civilization you need to decide what its major cities were, their approximate population, military strength, important buildings and resources of each city (churches, libraries, government center, the arts, etc), the technologies they had access to, their civics, natural resources, and diplomatic relations with the other civilizations. The technology to do this isn't hard, just mouse over the tools in the top right, and you'll get the idea. The research on the other hand, can be time consuming to say the least. This would be where I would recommend getting students involved. Point them in the right direction for resources and assign them each a portion of what we'll need to know. 

Let’s start by adding a city.  Switch to player mode by clicking the square in the top right, 2nd row that looks like a man standing in a box, and choose Ludwig XIV.  It will say “player mode” if you mouse over the box.  Then in the other box in the top left, click the Buildings tab.  The click the first box in there, top left, that looks like a village.  Now on the map, click where you think Paris belongs.  To edit the city, switch to edit city mode (to the left of player mode), then double click on Paris.  In the City Data tab we can specify the Population variable (we’ll have to exit Worldbuilder to see the actual population number that matches the variable), Culture (this determines the area around the city that’s under its control/influence), Gold and its religion if any.  Under the Buildings tab you add he buildings, but you’ll need to know what these buildings to in order to attempt a reasonably accurate scenario.  For example, monasteries were the earliest source of research.  If you have a city that you knew was generating knowledge in a very early era, you’ll want to add one, even if in reality it may have been a group of scholars, not monks, responsible. 
Click back to player mode in the top right, then click the Technologies tab in the left box.  These are the technologies that Ludwig XIV will have at the beginning of the game.  Again, you will need an idea of what these technologies provide to the civilization to make accurate decisions.  For example, when I created the 1492 mod, I learned that the Aztecs didn’t use the wheel.  However, in the game the wheel is need to construct roads and share resources, which the Aztecs did.  In order to provide the capability, I either had to connect the cities by non-existent rivers or give them a technology they didn’t use.

Still in Player Mode, click the Units tab on the left.  This is where you’ll add the military units and workers.

Now let’s try map mode, to the right of player mode.  In the left box, the Terrains tab is where you add the rivers, hills, etc.   Bonuses are natural resources.  Improvements are the man-made items that are needed to make use of the resources.  For example, the wheat near Paris will provide no benefit until a farm is built on that square and connected to Paris by a road.
Finally, click the Diplomacy Mode on the far right.  Here you determine Peace or War along with Attitude.  Negative numbers are more hostile.  Civilizations that are hostile and in a position of strength are likely to declare war.  More aggressive nations may attack regardless.

Keep in mind as well, that you don't have to limit yourself to the technologies, civics, units, etc that come with civ. They're all elements in an xml file that I'll show you later as well. So if you want to change anything, you can do it, though you'll need someone who knows their way around xml. 

Once you’re done with France, you would do this for each of the civilizations.  Even considering this very basic mod, you have quite a few variables to consider. 

What technologies did France have in 1800. Keep their civics in mind as well and make sure they’re given the matching technologies.  You’ll also need the population of each city, approximate military strength in regard to their rivals, and cultural influence as compared to other cities.   Diplomatic relations and available resources also need to be specified for each civilization. 

Let’s save our work, top right.  We’re basically going to overwrite that file we downloaded, but we can’t do that from within Civ since it’s in use.  So instead, save in the default location of My Games\Sid Meier’s Civilation 4\Saves\Worldbuilder.  Exit Civ IV, then copy the file to C:\Program Files\Firaxis Games\Sid Meier's Civilization 4\Mods\Workshop\PrivateMaps and delete our old map we downloaded earlier.
On to the XML

So you have an idea about how to set up France, but what about Denmark? There isn't even a Denmark in the game Civilization. We're going to take a civilization we decide is similar (aggressive, or financial, or philosophical, etc) and just change the name. Then we'll add it to our game. 

Go to C:\Program Files\Firaxis Games\Sid Meier's Civilization 4 and copy the entire Assets folder and put it in the folder we created for our Mod (C:\Program Files\Firaxis Games\Sid Meier's Civilization 4\Mods\Workshop). This will let us change any variables we want about leaders, technologies, etc without effecting the general game. We’ll also need a config file, so copy the Workshop.ini file from the blog post save it to the same location.  Not in the Workshop folder you should have an Assets folder, PrivateMaps folder, and the configuration file, Workshop.ini.
So, back to Denmark. Start Civ IV just regularly so we can take a look at the leaders. Let's pretend we already did some research about the King of Denmark (or Queen?) and have an idea of their personality. Mansa Musa is spiritual and financial, just like it says the King Denmark was around 1800. So let's use him. 

Go to the map in the PrivateMaps folder and open it with Notepad. You can see where that German came from when we started the game. You can change that if you wish, but the important thing is to create Denmark. So I'm going to copy one of the earlier teams, make the appropriate changes, and replace the generic Team 7 portion with the section below.  When you copy and paste, make sure you overwrite the section that starts with BeginPlayer and stop with EndPlayer. 
BeginPlayer 


Team=7


LeaderType=LEADER_MANSA_MUSA


LeaderName=King of Denmark


CivDesc=Empire of Denmark


CivShortDesc=Denmark


CivAdjective=danish


FlagDecal=Art/Interface/TeamColor/FlagDECAL_MalteseCross.dds


WhiteFlag=0


CivType=CIVILIZATION_MALI


Color=PLAYERCOLOR_YELLOW


ArtStyle=ARTSTYLE_EUROPEAN


PlayableCiv=1


MinorNationStatus=0


StartingGold=0


StartingX=24, StartingY=30


StateReligion=


StartingEra=ERA_ANCIENT


CivicOption=CIVICOPTION_GOVERNMENT, Civic=CIVIC_DESPOTISM


CivicOption=CIVICOPTION_LEGAL, Civic=CIVIC_BARBARISM


CivicOption=CIVICOPTION_LABOR, Civic=CIVIC_TRIBALISM


CivicOption=CIVICOPTION_ECONOMY, Civic=CIVIC_DECENTRALIZATION


CivicOption=CIVICOPTION_RELIGION, Civic=CIVIC_PAGANISM


Handicap=HANDICAP_NOBLE

EndPlayer 

Go ahead and play, not bad, but your leader doesn't look particularly Danish, and his name shows up and Mansa Musa in places as well. Not to worry. 

Go to C:\Program Files\Firaxis Games\Sid Meier's Civilization 4\Mods\Workshop\Assets\XML\Text\CIV4GameText_Civilopedia_CivLeaders.xml and go down to where it says Mansa Musa and we'll change the name.  Note there’s a ton of text in here describing the leader along with historical background.  You can change all of it here, but to keep things simple, let’s just change the name for now.  Near the bottom look for:

<English>[H1]Mansa Musa [\H1][NEWLINE][BOLD]Leader of the Mali Empire[\BOLD]



Change to this:
<English>[H1]King of Denmark [\H1][NEWLINE][BOLD]Leader of the Denmark Empire

So far so good, the art definitions are all here C:\Program Files\Firaxis Games\Sid Meier's Civilization 4\Mods\Workshop\Assets\XML\Art\CIV4ArtDefines_Leaderhead.xml 

You could create original artwork, but these aren’t standard image files, so the far easier option is to pick a leader that could pass for Danish who isn't being used in the game, then just copy their info. I know, Roosevelt doesn't look like a Danish King, but you can pick someone else if you like.  Note, you’re leaving the first line as Mansa Musa since that still the official variable we’re working with, then we overwrite the next five lines with Franklin Roosevelt.  My entry now looks like this. 

<LeaderheadArtInfo>


<Type>ART_DEF_LEADER_MANSA_MUSA</Type>


<Button>,Art/interface/LeaderHeads/Btn_LH_America_Roosevelt.dds,Art/Interface/Buttons/Actions_Builds_LeaderHeads_Specialists_Atlas.dds,2,12</Button>


<NIF>art/LeaderHeads/FDR/fdr.nif</NIF>


<KFM>art/LeaderHeads/FDR/fdr.kfm</KFM>


<NoShaderNIF>art/LeaderHeads/FDR/fdr_noshader.nif</NoShaderNIF>


<BackgroundKFM>art/LeaderHeads/FDR/fdr_BG.kfm</BackgroundKFM>

</LeaderheadArtInfo>

Since we're using files outside of that one private map file, we actually have to load the mod to see our work. Start Civ IV, go to Advanced, Load a Mod, then pick the name of the folder where we've created the mod. I called mine Workshop. Now when the game restarts and you select Denmark, you'll have a leader that acts like Mansa Musa but looks like Roosevelt. 

If you're fine with those general tendencies, we're all set. However, you'll find all the variables that determine probabilities for the leaders actions in C:\Program Files\Firaxis Games\Sid Meier's Civilization 4\Mods\Workshop\Assets\XML\Civilizations\CivIVLeaderHeadsInfo.xml 

Open that with Notepad and go down to Mansa Musa. You change any of these variables to better suit the personality of our new King of Denmark. Some of these I know, most I don't, but you can usually figure them out by comparing to contrasting leaders side by side to get an idea (Gandhi and Montezuma).   Odds are also good if you just Google the variable and “Civ IV” or check http://modiki.civfanatics.com/index.php you’ll get your answer.
Take some time and look around the other folders in C:\Program Files\Firaxis Games\Sid Meier's Civilization 4\Mods\Workshop\Assets\XML\.  You would follow a similar process if you wanted to create or modify buildings, units, cvics or technologies.  Technologies are probably the trickiest since you must specify its relationship to the other techs on the tech tree, so let’s try an example.
Open C:\Program Files\Firaxis Games\Sid Meier's Civilization 4\Mods\Workshop\Assets\XML\Technologies\CivTechInfos.xml 

Keep that open, and let’s take a look at the technology fold out that comes with the game. The technologies form a grid. Most technologies lead into another more and advanced technology, while others start a new branch. It's a horizontal tree. To place a new technology into the tree, we need to pay attention to these xml tags. 

This is from Steel 




<iGridX>13</iGridX>




<iGridY>14</iGridY>

Which leads to Railroad 




<iGridX>14</iGridX>




<iGridY>14</iGridY>

It's on the same Y axis (14) just one over on the X axis. So if we want to insert a new technology that was after Steel and before the Railroad, we would copy and paste something will similar characteristics, rename it, and give Railroads former X and Y coordinates. Let’s go ahead and to that to open up a space by setting Railroad to: 




<iGridX>15</iGridX>




<iGridY>14</iGridY>

And add one to the X axis of all later technologies where the Y axis = 14. 

OK, so let's assume we did a lot of research on Europe in the 1800's. I didn't, so I'm basically making this up. We're going add Air Breaks to fill that spot we opened up by moving Railroad one to the right. 

I copied Steel and then made some changes.  Note the <iHappiness> variable is set to one.  So this resource will increase happiness by one in you cities.  I also set my <Quote> variable to Safety is good. Now my entry looks like the portion below.  Go ahead and copy the entire section and place it after Steel.  Make sure you’re pasting on the line immediately after the </TechInfo> tag for Steel.


<TechInfo>




<Type>TECH_AIR_BREAK</Type>




<Description>Air Breaks</Description>




<Civilopedia>TXT_KEY_TECH_STEEL_PEDIA</Civilopedia>




<Help/>




<Strategy>TXT_KEY_TECH_STEEL_STRATEGY</Strategy>




<Advisor>ADVISOR_MILITARY</Advisor>




<iAIWeight>0</iAIWeight>




<iAITradeModifier>10</iAITradeModifier>




<iCost>3000</iCost>




<Era>ERA_INDUSTRIAL</Era>




<FirstFreeUnitClass>NONE</FirstFreeUnitClass>




<iFeatureProductionModifier>0</iFeatureProductionModifier>




<iWorkerSpeedModifier>0</iWorkerSpeedModifier>




<iTradeRoutes>0</iTradeRoutes>




<iHealth>0</iHealth>




<iHappiness>1</iHappiness>




<iFirstFreeTechs>0</iFirstFreeTechs>




<iAsset>40</iAsset>




<iPower>4</iPower>




<bRepeat>0</bRepeat>




<bTrade>1</bTrade>




<bDisable>0</bDisable>




<bGoodyTech>0</bGoodyTech>




<bExtraWaterSeeFrom>0</bExtraWaterSeeFrom>




<bMapCentering>0</bMapCentering>




<bMapVisible>0</bMapVisible>




<bMapTrading>0</bMapTrading>




<bTechTrading>0</bTechTrading>




<bGoldTrading>0</bGoldTrading>




<bOpenBordersTrading>0</bOpenBordersTrading>




<bDefensivePactTrading>0</bDefensivePactTrading>




<bPermanentAllianceTrading>0</bPermanentAllianceTrading>




<bBridgeBuilding>0</bBridgeBuilding>




<bIrrigation>0</bIrrigation>




<bIgnoreIrrigation>0</bIgnoreIrrigation>




<bWaterWork>0</bWaterWork>




<iGridX>14</iGridX>




<iGridY>14</iGridY>




<DomainExtraMoves/>




<CommerceFlexible/>




<TerrainTrades/>




<Flavors>





<Flavor>






<FlavorType>FLAVOR_MILITARY</FlavorType>






<iFlavor>6</iFlavor>





</Flavor>





<Flavor>






<FlavorType>FLAVOR_PRODUCTION</FlavorType>






<iFlavor>8</iFlavor>





</Flavor>





<Flavor>






<FlavorType>FLAVOR_GROWTH</FlavorType>






<iFlavor>2</iFlavor>





</Flavor>




</Flavors>




<OrPreReqs>





<PrereqTech>TECH_CHEMISTRY</PrereqTech>




</OrPreReqs>




<AndPreReqs>





<PrereqTech>TECH_IRON_WORKING</PrereqTech>




</AndPreReqs>




<Quote>Safety is good</Quote>




<Sound>AS2D_TECH_STEEL</Sound>




<SoundMP>AS2D_TECH_MP_STEEL</SoundMP>




<Button>,Art/Interface/Buttons/TechTree/Steel.dds,Art/Interface/Buttons/TechTree_Atlas.dds,2,12</Button>



</TechInfo>

Notice the TEXT_KEY stuff is going, the X and Y coordinates (we'll also have to move Railroad down one on the X axis) I also changed this variable <iHappiness>1</iHappiness> People are so happy the trains can stop that every city gets an extra happiness point.  Launch the game, load the Mod, and once you’ve opened our scenario look at the Tech tree.  You should see Air Breaks on the bottom row near end after Steel and before Railroad.  If you mouse over the icons, you’ll see that it makes people happy and requires iron working.
We won't get to Python today, because I want you to get a feel for the game before we leave, but I'll point you in the right direction. 

Documentation for the api is here - http://civ4bug.sourceforge.net/PythonAPI/index.html.  You can find examples of many of the functions by searching here: http://www.koders.com/  When I was making the mod, I would often find the function in the api and use koders.com to find examples. http://www.koders.com/default.aspx?s=CvDiplomacyResponse&submit=Search&la=Python&li=* Most of your code will go in C:\Program Files\Firaxis Games\Sid Meier's Civilization 4\Mods\Workshop\Assets\Python\CvEventManager.py 

This is an example of my file I created for the Age of Conquest Mod. When the turn ends if the unit I created called Columbus is on certain points of the map, it will show a piece of text from his journal. 


def onBeginGameTurn(self, argsList):



pPlot4220 = CyMap().plot(42,20)



iActivePlayer = CyGame().getActivePlayer()



pUnit = argsList[0]




for i in range(pPlot4220.getNumUnits()):









pUnit = pPlot4220.getUnit(i)





iColumbus = gc.getInfoTypeForString('UNITCLASS_COLUMBUS')





if pUnit.getUnitClassType() == iColumbus and iActivePlayer == 2:






popup = PyPopup.PyPopup()






popup.setHeaderString("Journey of Christopher Columbus")






popup.setBodyString("The Admiral called upon the two Captains, and the rest of the crew who landed, as also to Rodrigo de Escovedo notary of the fleet, and Rodrigo Sanchez, of Segovia, to bear witness that he before all others took possession (as in fact he did) of that island for the King and Queen his sovereigns, making the requisite declarations, which are more at large set down here in writing. Numbers of the people of the island straightway collected together. Here follow the precise words of the Admiral: 'As I saw that they were very friendly to us, and perceived that they could be much more easily converted to our holy faith by gentle means than by force, I presented them with some red caps, and strings of beads to wear upon the neck, and many other trifles of small value, wherewith they were much delighted, and became wonderfully attached to us. Afterwards they came swimming to the boats, bringing parrots, balls of cotton thread, javelins, and many other things which they exchanged for articles we gave them, such as glass beads, and hawk's bells; which trade was carried on with the utmost good will. But they seemed on the whole to me, to be a very poor people. They all go completely naked, even the women, though I saw but one girl. All whom I saw were young, not above thirty years of age, well made, with fine shapes and faces; their hair short, and coarse like that of a horse's tail, combed toward the forehead, except a small portion which they suffer to hang down behind, and never cut. Some paint themselves with black, which makes them appear like those of the Canaries, neither black nor white; others with white, others with red, and others with such colors as they can find. Some paint the face, and some the whole body; others only the eyes, and others the nose. Weapons they have none, nor are acquainted with them, for I showed them swords which they grasped by the blades, and cut themselves through ignorance. They have no iron, their javelins being without it, and nothing more than sticks, though some have fish-bones or other things at the ends. They are all of a good size and stature, and handsomely formed. I saw some with scars of wounds upon their bodies, and demanded by signs the of them; they answered me in the same way, that there came people from the other islands in the neighborhood who endeavored to make prisoners of them, and they defended themselves. I thought then, and still believe, that these were from the continent. It appears to me, that the people are ingenious, and would be good servants and I am of opinion that they would very readily become Christians, as they appear to have no religion. They very quickly learn such words as are spoken to them. If it please our Lord, I intend at my return to carry home six of them to your Highnesses, that they may learn our language. I saw no beasts in the island, nor any sort of animals except parrots.' Masterworks of Travel and Exploration, 86")






popup.addButton("Ok")






popup.launch(False, PopupStates.POPUPSTATE_IMMEDIATE)

To see many more examples, download the Rhye’s and Fall of Civilization mod.  It’s full of generated events along with a new stability variable and introduces disease as well.  http://rhye.civfanatics.net/pages/civ4-menu.php  It’s also a lot of fun to play.
Final tip, make sure change the main config file in the Civ IV directory to show python errors if you do any coding. 

HidePythonExceptions = 0 

You can find more examples, most xml here: http://forums.civfanatics.com/archive/index.php/f-177.html 

and I've posted how I created the Age on Conquest mod here http://itech.dickinson.edu/gaming/index.php?n=Main.ModdingNotes 

