System Maker v1.4
What is it?


System Maker is a basic editor for Solar System Catalog (.ssc) files used by Celestia 3-d universal viewer by Chris Laurel. Celestia uses these files to define aspects of objects within the program. These files are used in two ways. One way is to define objects, their properties, and how they are displayed within a star system. The other way is to define particular locations on these objects (e.g. cities, geological formations, points of interest).The latter are known as location files or LOC files and are not dealt with by System Maker. System Maker deals with ssc files that define the objects, their properties, and how they are displayed.
What is an ssc file?


An SSC file is a text file listing of script commands that identify objects which are displayed orbiting other predefined objects. They aren’t used to define stars, however, they are used to define planets, moons, asteroids, comets and spacecraft orbiting stars (stars are defined in files known as stc files). Scripting ssc files can be a daunting and tedious task without some sort of GUI. This is the role that system maker plays in helping create solar systems in an organized and timely manner.
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CustomOrbit "Earth 6378.14 "

Ellipticalorbit {
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RotationPeriod 23.9344694
Obliquity -23 45
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Albedo 0.3




Figure 1 Example of earth’s definition in an ssc file

Getting to know the main window.

There are two halves to the main window. The top half is comprised of the “object list box”, “File” field to identify the currently loaded file and “record operator command buttons”. The bottom half is made up of fields that represent a loaded object and all of its definable aspects as well as a box to identify the object that is stored in the copy buffer. 
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When an ssc file is loaded the objects defined within are read into the program and the identifying string that represents each object is loaded into the main list box. By selecting an object from the list and clicking the “load object” command button the particular objects attributes are populated into the fields on the bottom half of the main window. 

The following is an explanation for what each record command button and field does in the top half:
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Load Object: once a file is loaded into the program, this command retrieves a selected objects attributes from the loaded record set and populates them in the bottom half of the main window.
Save Changes: After changes have been made to an objects properties this button inserts the values displayed in the bottom half back into the record set. If an object is loaded before the current values displayed have been saved, those values will be lost.
Add New Object: This button adds a new record to the end of the record set and displays “New Object” in the Main List Box. Once this command is activated the new object is automatically loaded so there is no need to select it and Load Object. The new object is also automatically saved at the same time with “New Object” as its Object Name. 

Remove Object: This button does exactly what it says by removing the selected object from the main record set. Once this command is activated the selected object and its values will be lost.

Add Satellite: This command works in much the same way as the Add New Object button does, however, instead of just setting the object name to “new object” it also populates the parent tag line with the identifier of the object it will orbit.
Duplicate Object: This command will create a new record at the end of the record set and populate its values with the currently selected objects values. This command also automatically loads the duplicate made as well as saving the values to the main record set, so no need to Load Object or save changes after activating this command. However, if you make any changes after activating this button then you will need to Save Changes to keep those edited values.

Clear Fields: This button clears all property fields including the loaded object name and parent tag fields.

: This button moves the selected objects position in the record set up toward the beginning. This gives the freedom to organize the file how you see fit.

: This button Moves the selected objects position down in the record set.

Auto Sort: This button will automatically sort the objects in the main record set into there respective groups. All objects that orbit a given object are grouped with that object. All objects which orbit a given star will be grouped by star.

File: this field represents the name of the file as it was last used. When loading or saving a file, this field will populate with the most recent file name that was referenced.

Getting to know the menu bar.


Now that we know a little about the top half of the main window, let’s take a moment to address the all important menu bar. Beginning with file the following shows each selection and its function:

FILE-New: clears the entire record set from memory and clears all object fields. This does not necessarily create a new file but sets the stage for adding new records to a clean slate.

FILE-Open: activates the open file command dialog for the selection of a file name of records to load. Keep in mind the syntax (or usage) of script commands in ssc files are in a sense strict. If the error loading window appears it does not mean your file necessarily failed to load. It simply means there were problems in loading, such as a command could not be read properly or a section of script occurred out of sequence.

FILE-Save: opens the file selection dialog to choose a filename to save. Keep in mind that ssc files must be saved in the DATA or EXTRAS subdirectory of the Celestia main directory in order for Celestia to use them.

FILE-Exit: This should be self explanatory.

EDIT-Copy Object Selected: this command copies the object by referencing what object is selected from the main object list. It then makes a copy of all properties and stores them in a copy buffer. Unlike other variables and fields this set of data are not cleared when the FILE-New menu command is selected. This will allow for the pasting of individual objects into other files that are loaded at a later time while the given object is still stored in the copy buffer.

EDIT-Copy Object Loaded: Identical to the preceding command, it references the object that is currently loaded and not the object that is selected in the main object list box. The functional difference between these two is to allow one to copy an object other than the one they are working with or to copy the object as it is loaded without saving the changes. This becomes handy when you wish to edit an object then copy it to another file while leaving its original values in its source file intact.
EDIT-Paste Object as Satellite: This command uses what is stored in the copy buffer and adds it as a new record with the parent tag being the object selected from the main object list box. However, be careful when pasting an object as a satellite due to the fact that the orbital period and semi major axis fields will still contain their previous values. This means that if a planet is pasted as a satellite its period will be listed in increments of years instead of days and its semi major axis will be listed in astronomical units instead of kilometers. For example, if earth is pasted around mars as a satellite the program will assume that instead of an orbital period of one year it is a period of one day and instead of a semi major axis of one AU it will be a distance of one kilometer. Be sure to adjust these values accordingly to the type of object being used.
NOTE: just to clarify even more, a satellite’s period is defined in days and its semi major axis is defined in kilometers. Where as a planet’s period is defined in earth years and its semi major axis is defined in astronomical units (AU = 149,598,000 Km).

EDIT-Paste Object as Planet: Much like the previous command except it inserts the object as is with no parent tag. This means you must select a star for this object to orbit. Also keep in mind the previously mentioned issues with the orbital period and semi major axis.
IMPORT/EXPORT-Import ssc File: This command opens the file selection dialog to load an ssc file and append it to the end of the record list.
IMPORT/EXPORT-Export Object to ssc File: This command opens the file selection dialog to save a selected object to an ssc file. This does not export any star data defined in the star data block.

IMPORT/EXPORT-Export Object and Satellites to ssc File: This command opens the file selection dialog to save a selected object and its listed satellites to an ssc file. This does not export any star data defined in the star data block.
TOOLS-Star Name reference: This activates a window displaying named stars in the Celestia star database. This window allows you to access stars and their attributes to use in your system. Two things about this list; one is that it is comprised of a separate list than that actually in Celestia so if you add to the stars in Celestia’s resource files they will not show up here, second stars that do not have proper names such as unnamed stars with hiparcos numbers (e.g. HIP 9329) as their identifiers are not list here.
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Figure 2 Star Name Reference
TOOLS-Stars Used in File: Very similar to the previous command, it displays a list of stars that are currently mentioned in your file and their attributes. This window also includes an edit star button which allows the user to edit the star data as it is used by system maker. Which means that there is the star data in the System Maker data file that is to be considered predefined, then there is what aspects the user wishes to change about a star. This latter aspect is  used in calculating stable orbits, which is stored as a commented out block of data at the beginning of each ssc file created. This is meant only for calculation purposes and will not alter how the star is viewed in Celestia.  THIS DOES NOT EDIT THE STAR DATABASE CONTAINED IN THE CELESTIA DIRECTORY EITHER.
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Figure 3 Stars Used in File
TOOLS-Orbit Stability Calculator: This activates a window listing the miscellaneous mass, density, and radius properties found in the miscellaneous data block of each object. The purpose of this window is to calculate a 100% perfectly stable orbit given masses of both objects and a desired third aspect. This third aspect can either be a desired orbital period or a desired semi major axis. In order to get a calculation for one aspect simply leave it blank and enter the value of the other. 
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Figure 4 Orbital Stability Calculator
Getting to know the object aspects.

Let’s now take a look at the meat and potatoes of the interface which is the aspects that give a viewable object in Celestia. The most notable object on the bottom half of the main window is the tabbed index of fields. Each field is located on a tab that is equated with the bracketed groups of commands within the ssc script (with the exception of the haze and haze density which are located in the general definitions but I thought it was better suited on the atmosphere tab). However, System Maker does not make full reference to all the possible definable aspects it does make a reference to most of them. I will begin by introducing each aspect and how it is used.
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General

Object: Represents the given name of the object that is loaded. This name is not particular and can be identical to any other name in the system.


Parent Tag: Is the name of the parent which the object orbits and the name of that objects parent if any and so on. The very first name before the initial slash in the parent tag will always be a predefined object such as a star.
Class: Is the general classification of an object as one of the following; Planet, Moon, Comet, Asteroid, or Spacecraft. This classification lets Celestia know what to do with it when certain options are initiated. The most noticeable effect is what color the orbital path of the object is when orbits are turned on. 


Mesh: Is the name of a 3-d object file that Celestia reads to display an object that is not spherical. Such objects such as asteroids, comets and spacecraft are usually defined by something else besides a sphere. Currently the only valid 3-d objects that Celestia uses are 3ds, CMS, and Cmod files. 


Surface Texture: Defines an image file that will be projected on to the surface to create the base appearance. Valid file type s are jpg, bmp, png, dds and tga and must be of a size that is half its width in height in one of the following formats; 128x256 pixels, 256x512 pixels, 512x1024 pixels, 1024x2048 pixels and so on.

Emissive: This setting, when set to true, negates the shadow effects an objects parent star has on it. This gives the appearance that the object is emitting light when in fact it just has no shady side.

Night texture: Defines an image file that will be superimposed on to the shaded side (or night time side) of the surface to create the effect that certain geological or geographical objects are emitting light (e.g. cities, lava flows, and burning atmospheric gases). Valid file type s are jpg, bmp, png, dds and tga and must be of a size that is half its width in height in one of the following formats; 128x256 pixels, 256x512 pixels, 512x1024 pixels, 1024x2048 pixels and so on.

Specular Texture: Defines an image file that will be superimposed on to the surface of the lighted side to create the effect of reflection of certain geological phenomena such as water, methane oceans and ice. Valid file type s are jpg, bmp, png, dds and tga and must be of a size that is half its width in height in one of the following formats; 128x256 pixels, 256x512 pixels, 512x1024 pixels, 1024x2048 pixels and so on.

Specular Color: is the color of the reflection defined by the specular texture. For example the color of the sunlight that is reflected by the earth’s ocean is bluish in nature so this color would be defined as such. The colors that are defined in ssc files are broken down into percentages of red, blue and green. Similar as it is to the RGB system of colors it differs by stating each in the form of a decimal in the range from 0.0 = 0% to 1.0 = 100%.

Surface Color: is the color of the surface in the absence of the surface texture image. This is usually defined even though the texture definition is established because at a great distance this will cipher the color of the object when it appears as a dot and the texture cannot be seen.


Bump Map: Defines an image file that will be superimposed on to the surface of the lighted side to create the effect of shadows and light distortions of certain geological features such as mountains, craters and canyons. Valid file type s are jpg, bmp, png, dds and tga and must be of a size that is half its width in height in one of the following formats; 128x256 pixels, 256x512 pixels, 512x1024 pixels, 1024x2048 pixels and so on.

Bump height: Specifies the average height at which the bump map is displayed. This ranges in a number from 0.0 to 5.0 with 5.0 being the tallest.


Oblateness: this is the pancake factor of an object. For example the earth is known not to be perfectly spherical, hence it bulges at the equator and it squashes at the poles. This flatness rating is actually represented by a mathematical equation:

(Oblateness = 1 – (Radius at the poles ÷ Radius at the Equator)

Specular power: Defines the type of reflectivity an object has. It’s specified as a number from 1 to 100 where 1 is a satin sheen and 100 is a glossy sheen.

Body Radius in Km: Is the radius of the body in kilometers. This number is also used when describing the longest side of a 3-d object that is represented by the mesh aspect.
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Atmosphere

Atmosphere Height: Determines the height of the atmospheric effects in kilometers from the surface.

Lower Atmosphere Color: Determines the atmosphere color at the surface, which fades into the upper atmosphere color at the atmosphere height.


Upper atmosphere color: Determines the atmosphere color at the atmosphere height, which fades into the lower atmosphere color at the surface.


Sky Color: Determines the color of the atmosphere when viewed at a position close to the surface looking outward.


Sunset color: Specifies the color of the atmosphere when light passes through it at a low angle.


Cloud height: States the height at which the clod map will be displayed in kilometers from the surface.

Cloud Speed: Defines the speed at which the cloud map is rotated across the surface in conjunction with the speed of the rotation.


Cloud Map: Defines an image file that will be superimposed above the surface of an object to create the effect of clouds. This file is usually of a type that supports what is called alpha channels to display transparent area where the surface is visible through the cloud layer. Valid file type s are jpg, bmp, png, dds and tga and must be of a size that is half its width in height in one of the following formats; 128x256 pixels, 256x512 pixels, 512x1024 pixels, 1024x2048 pixels and so on.

Haze Color: is the color of the atmospheric haze on the surface of an object. It works much like a large fog would work if viewed from space.


Haze density: Specifies the amount of effect the haze color has on the object.
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Elliptical Orbit

Orbital Period: determines the amount of time the object will take to complete one orbit around its parent object. For planets around stars this number is in multiples of earth years. For all other objects it is measured in multiples of earth days.


Semi Major Axis: This is half the distance of the orbital apogee, or in other words its average orbital distance from the center of the parent object. For planets around stars this is measured in Astronomical Units, which one AU is equal to the distance from earth to the sun (or 149,598,000 Km). For all other objects it is measured in kilometers.

Eccentricity: is the measure of the orbits’ shapely ellipse in the form of a conic section. Defined in a range from 0.0 to 1.0 the closer to 1 the more elliptical the orbit and the greater the difference in the distances, from the parent, of the apogee and perigee. Most planets have an eccentricity of less than 0.1.


Inclination: is the angular difference between the equatorial ecliptic plane of the parent and the orbital plane of the object. If you insert a flat plane through the equator of the parent then the inclination would be the difference of this plane, and a plane inserted through the orbital path, in degrees.


Ascending Node: The ascending node is where the object moves north from the southern hemisphere to the northern; the descending is where the object moves back south. The line of nodes is the intersection of the object's orbital plane with the plane of reference, and runs between the ascending and descending nodes which is what the ascending node is in an ssc file.
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Equator ascending node: Similer to the Ascending node it measures the angle at which the plane of the equator of an object intersects it orbital plane. Or to put it midly, it dictates in which direction the axial tilt points.
Longitude of pericenter: It is the angular difference between the main node (or what is considered zero degrees in the equatorial plane of the parent) and the point of perigee (or the closest point in the orbit of the object to the parent).
Mean Longitude: is the angular difference between the longitude of pericenter and the objects position at a given epoch (or date). The default epoch for this attribute is noon january 1, 2000. 

Rotational Offset: Is the offset in degrees about the axis the object is positioned at a given epoch (or date). It determines which side faces the parent at a given time. The default time is January 1, 200 at noon.
Rotational Period: Is the time it takes to complete one rotation about the objects axis measured in earth hours.

Albedo: is the ammount of light reflect from the surface as seen from a distance. It basically dictates how far away the object can be seen.
Obliquity: Is the tilt in degrees of the objects axis away from perpendicular to the orbital plane.
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Rings


Inner Edge Altitude: Is the altitude above the objects surface, in kilometers, that the inner edge of the ring will be placed


Outer Edge Altitude: Is the altitude above the objects surface, in kilometers, that the outer edge of the ring will be placed


Ring texture: This selects an image file that will be used to define the appearance of the ring. This image is different than the rest of the images used in celestia in that it represents a cross section making the file only 2 pixels in height but must be 128, 256, 512, 1024, or 2048 pixels wide. This image can have transparent areas using alpha channels.
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Data Block

A word about this window is in order to get the full idea of what it is and what its for. These values are not actually used by Celestia rather they are specifically taylored for use with System Maker for calculation and reference purposes. These values appear in the file at the end of each object definition right before the last close bracket. They are seen by Celestia as lines of script that have been commented out, meaning that they are preceded by a number sign “#”. This tells Celestia that the following line is to be ignored.


Body Mass: This represents the mass of the given object in one of three units of measure; Solar Masses, Earth Masses, and Kilograms. When calculated using the auto-calculate buttons, the units will automatically adjust to the most appropriate to use.

Density: Gives the average density of the object in terms of grams per Cubic centimeter.


Specific Class Type: Simply gives an extra specificity to the class property as well as aiding in calculating density and mass.


GO!: These buttons do a little fancy footwork to calculate mass and density for those who are either doing calculations, or for those who are just sticklers for accuracy.
Extra Buttons
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: Activating this button will generate a random yet reasonable number. Its for you if you are into production with speed and these aspects are of no consiquence to you.
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: Activating this button will open a file selection dialog that will return the name of the file only. This is for using files only found in the default Celestia directory
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: Activating this button will open a file selection dialog that will return the name and complete path of a file. This is for using files found in user defined directories.
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: This activates the color selection dialog and converts the color number chosen to the RBG decimals Celestia can use.
















