Tech Object Database XML Reference
The TechObjectDatabase.xsd Schema
What is it?
The TechObjectDatabase.xsd file is an XSD Schema that defines the XML elements and attributes used by the Tech Object Database.  It contains definitions for the structure of elements such as Building, Ship, and SpaceStation.  It defines several simple data types and their acceptable values.  For example, the Ship element contains a ShipType child element that must have one of several pre-defined values (‘Colony’, ‘Transport’, ‘Scout’, ‘Cruiser’, etc).  The schema also imposes range restrictions on some values, such as the Ship element has a child element ShieldRecharge, which must is required to be in the range of 0 to 100, inclusive.
How do I use it?
Most dedicated XML editing software comes with the ability to validate an XML document against a schema.  Validation ensures that the document is well-formed according to the structure defined within the schema.  More advanced XML editors provide features like auto-completion of tag and attribute names, and even enumerated values, which increases productivity by limiting keystrokes and reducing typographical errors.  For instructions on how to attach schemas to XML documents, consult the documentation for your editor.
The Structure of the TechObjectDatabase.xml File
The TechObjectDatabase.xml file contains definitions of all of the in-game objects for the Star Trek: Supremacy game.  The top-level elements look like this:

Each of the TechObjectDatabase element’s children contains a sequence of zero or more similarly named elements.  For example, the Buildings element contains a list of Building elements, each of which defines a different building type in Star Trek: Supremacy. 
Common Elements
Many of the elements defined in the schema are common to all tech objects in the database.  Elements such as Name, Description, and BuildCost are used to describe Production Facilities, Buildings, Ships, Shipyards, and Space Stations.  The common elements are defined below.  In this example, the parent is a Building element, but it could just as easily be a Ship or other object.  Note that these elements must be entered in order, or the document will fail validation.
The Key Attribute
Included in the opening tag for every tech object is a Key attribute.  This key must be unique, as it is used internally by the game to identify the object.  Keys must be unique within the scope of the entire TechObjectDatabase.xml document.  This means that a ship and a building cannot have the same key, nor can a shipyard and a space station, etc.  By convention, the format of a key is all uppercase letters and underscores (no spaces or punctuation marks).
The Name Element
The first element of a tech object is the Name element, which is mandatory.  It does not actually contain the name of the object.  Rather, it contains a key that refers to an entry in a string table.  Star Trek: Supremacy is designed to be easily translated into foreign languages, so all game text is stored in string tables.  A string table contains a set of key-value pairs.  In the case of this Building, there would be an entry in the string table with the key TECH_NAME_MY_SECOND_BUILDING and a corresponding value such as “My Second Building”.  By convention, all keys that represent the names of tech objects are prefixed with ’TECH_NAME_’.
The Description Element
The Description element is essentially the same as the Name element.  It refers to the string table entry containing a description of the object.  It is a required element.  By convention, all keys that represent the descriptions of tech objects are prefixed with ’TECH_DESC_’.
The Image Element
The Image element is optional, and contains the filename of the image that represents an object relative to the ‘/Resources/Images/TechObjects’ directory.  By default, the game will assume that the filename is the same as the value defined in the Key attribute (but in lowercase).  For the Building defined above, if the Image element had been omitted, then the game would have attempted to load a file by the exact same name (’my_second_building.png’).  Thus, in this example the inclusion of the Image element was unnecessary.  In the vast majority of cases, this element can be safely omitted.  It is usually only used to save memory when multiple objects use the same image (i.e. Automated Farm Type 1 through Automated Farm Type 11 would all use the same image).
The TechRequirements Element
Many objects in Star Trek: Supremacy require certain technology levels before they may be constructed.  These can be defined in the optional TechRequirements element.  This element has one like-named child element corresponding to each of the six technology categories in the game (BioTech, Computers, Construction, Energy, Weapons, and Propulsion).  Each of these contains a non-negative integer representing the technology level in the inner text between the opening and closing tag (usually any value from 0 to 11).  Any number of these may be included or omitted.  Those that are omitted are assumed to have a value of zero (0).  If there are no tech requirements for an object (i.e. all requirements are zero), then the TechRequirements element may be omitted entirely.
The BuildCost Element
The BuildCost element contains a non-negative integer that defines the cost to build an object in terms of industry points.  This element is optional, and the value defaults to zero (0).
The RawMaterials Element
The RawMaterials element contains a non-negative integer that defines the amount of raw materials required to build an object.  This element is optional, and the value defaults to zero (0).
The MaintenanceCost Element
The MaintenanceCost element contains a non-negative integer that defines the cost in credits incurred by an object’s owner for the maintenance of that object.  The amount is deducted from the owner’s treasury during each turn.  This element is optional, and the value defaults to zero (0).
The Prerequisites Element
Some tech objects—particularly buildings—may require the presence of one or more other tech objects in order to be built.  These requirements can be defined within the Prerequisites element.  The Prerequisites element is a collection of EquivalentPrerequisites elements, which in turn contain collections of Prerequisite elements.  The Prerequisite element contains a key identifying another tech object, usually of the same type as the parent object.  Object prerequisites are grouped this way so that one of several objects can satisfy a single prerequisite.   For example, the Building above requires the presence of either a building with the key MY_FIRST_BUILDING or ANOTHER_BUILDING.  If a second, discrete building were required, then another EquivalentPrerequisites element would be included.
The ObsoleteItems Element
The ObsoleteItems element is a collection of ObsoleteItem elements, each of which contains the key of another tech object.  The objects identified in this collection are rendered obsolete when the parent object becomes available for construction.  For instance, a “Scout I” ship type might be rendered obsolete when the “Scout II” ships becomes available, and thus the “Scout I” ship would no longer be available for construction.
The UpgradeOptions Element
The UpgradeOptions element is a collection of UpgradeOption elements, each of which contains the key of another tech object.  These elements identify potential upgrades for the parent object.  In the example above, the building type MY_SECOND_BUILDING may be upgraded to the building type MY_THIRD_BUILDING once the latter design has become available.
Unique Elements for Buildings
In addition to the elements defined for all tech objects, each type of tech object has unique elements.  The unique elements for the Building element can be seen in the example below.  These elements must be entered in order, immediately following the sequence of common elements defined above.
The EnergyCost Element
The EnergyCost element contains a non-negative integer that represents the amount of energy required to keep a building online.  This element is optional, and is assumed to have a value of zero (0) when omitted.
The Restrictions Element
Some buildings may require certain conditions to be built.  Such conditions may include a certain type of star, planet, or population.  The Restriction element is a collection of Restriction elements that declare these conditions.  The value of each Restriction child element must be one of several enumeration values, which are defined in the schema.  The example building can only be built in a star system that contains an asteroid belt that is also inhabited by a native population.  Common restrictions include OnePerEmpire, HomeSystem, and NativeSystem.  The Restrictions element is optional, and if omitted, the game assumes that a building has no restrictions.
The Bonuses Element
Buildings generally provide some sort of bonus for the civilization that controls them.  These bonuses may include credits, resources, improvements to production efficiency, and more.  The Bonuses element is a collection of Bonus elements that define these bonuses.  Each Bonus element has two required attributes: Type and Amount.  The Type attribute has a value that is an enumeration defined in the schema.  The Amount attribute is a non-negative integer which represents either the magnitude of the bonus (if it is a fixed value) or the percent increase provided by the bonus.  The Bonuses element is optional, and if omitted, the game assumes that a building has no bonuses.
Unique Elements for Production Facilities
Production facilities are the planetary structures that generate Food, Industry, Energy, Research, and Intelligence.  Each production facility, defined with the ProductionFacility element, contains three required elements, as shown below.
The LaborCost Element
A production facility requires some number of population units to operate.  Thus, only a fraction of the total number of facilities in a colony may be active at once, depending on how labor is allocated.  The LaborCost element contains a non-negative integer that defines the number of population units that is required to operate a single instance of a production facility.  By convention, all production facilities in Star Trek: Supremacy have a labor cost of ten (10).  This element is required.
The ProductionCategory Element
As stated earlier, production facilities generate units of some category of system infrastructure.  This category is defined by the ProductionCategory element, which must contain one of the following enumeration values: Food, Industry, Energy, Research, or Intelligence.
The UnitOutput Element
The UnitOutput element defines how many units of output are generated by a single active facility during a single turn.  This non-negative integer equates to some number of Food, Industry, Energy, Research, or Intelligence units.
<TechObjectDatabase xmlns="http://tempuri.org/TechObjectDatabase.xsd"


                    xmlns:s="http://tempuri.org/Supremacy.xsd">


  <ProductionFacilities>


    <!-- <ProductionFacility ...> elements -->


  </ProductionFacilities>


  <Buildings>


    <!-- <Building ...> elements -->


  </Buildings>


  <Shipyards>


    <!-- <Shipyard ...> elements -->


  </Shipyards>


  <SpaceStations>


    <!-- <SpaceStation ...> elements -->


  </SpaceStations>


  <Ships>


    <!-- <Ship ...> elements -->


  </Ships>


</TechObjectDatabase>





<Building Key="MY_SECOND_BUILDING">


  <Name>TECH_NAME_MY_SECOND_BUILDING</Name>


  <Description>TECH_DESC_MY_SECOND_BUILDING</Description>


  <Image>my_second_building.png</Image>


  <TechRequirements>


    <BioTech>1</BioTech>


    <Computers>1</Computers>


    <Construction>1</Construction>


    <Energy>1</Energy>


    <Propulsion>1</Propulsion>


    <Weapons>1</Weapons>


  </TechRequirements>


  <BuildCost>500</BuildCost>


  <RawMaterials>35</RawMaterials>


  <MaintenanceCost>15</MaintenanceCost>


  <Prerequisites>


    <EquivalentPrerequisites>


      <Prerequisite>MY_FIRST_BUILDING</Prerequisite>


      <Prerequisite>ANOTHER_BUILDING</Prerequisite>


    </EquivalentPrerequisites>


  </Prerequisites>


  <ObsoletedItems>


    <ObsoletedItem>MY_FIRST_BUILDING</ObsoletedItem>


  </ObsoletedItems>


  <UpgradeOptions>


    <UpgradeOption>MY_THIRD_BUILDING</UpgradeOption>


  </UpgradeOptions>


  ...


</Building>








<Building Key="MY_SECOND_BUILDING">


  <Name>TECH_NAME_MY_SECOND_BUILDING</Name>


  <Description>TECH_DESC_MY_SECOND_BUILDING</Description>


  ...


  <UpgradeOptions>


    <UpgradeOption>MY_THIRD_BUILDING</UpgradeOption>


  </UpgradeOptions>


  <EnergyCost>25</EnergyCost>


  <Restrictions>


    <Restriction>NativeSystem</Restriction>


    <Restriction>Asteroids</Restriction>


  </Restrictions>


  <Bonuses>


    <Bonus Type="Morale" Amount="1"/>


    <Bonus Type="PercentRawMaterials" Amount="20"/>


  </Bonuses>


</Building>








<ProductionFacility Key="TYPE_4_AUTOMATED_FARM">


  <Name>TECH_NAME_TYPE_4_AUTOMATED_FARM</Name>


  <Description>TECH_DESC_AUTOMATED_FARM</Description>


  ...


  <UpgradeOptions>


    <UpgradeOption>TYPE_5_AUTOMATED_FARM</UpgradeOption>


  </UpgradeOptions>


  <LaborCost>10</LaborCost>


  <ProductionCategory>Food</ProductionCategory>


  <UnitOutput>40</UnitOutput>


</ProductionFacility>








