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Introduction
This document describes how the user can configure the Hora landscape generator. Hora has two kinds of configuration files- the main configuration file, hora.cfg, and the Lsystem tree seed files created by the user.  The hora.cfg file can be modified, and any number of tree seed files can be created.

Configuration File Format

The hora.cfg configuration file consists of the following sections:

#TREEFILES 

The user can list any number of tree file names. These are Lsystem tree files, and they should actually exist in the same directory where the Hora executable is running.

#COLORTABLE

The user can list up to 4 colors (RGB values) in this section. The Lsystem tree symbols do not have a hard coded color, rather they contain an index to a color table. The exact color table entries are defined here, the first entry in this section being the first in the table.

#BARKTEXTURES

The user can specify the names of up to 8 bark texture files. These files must be in PNG format, and preferably 256 x 256 though other sizes should also work. These file names appear in the dropdown in the “Edit tree type” user interface. The user can assign any of these bark textures to a tree type.

#LEAFTEXTURES

The user can specify the names of up to 8 leaf texture files. These files must be in PNG format, and preferably 256 x 256 though other sizes should also work. These file names appear in the leaf dropdown in the “Edit tree type” user interface. The user can assign any of these leaf textures to a tree type.

#SKYBOX

Five skybox images can be specified (please follow the same sequence that the current images follow)

#TERRAINTEXTURES

Four terrain textures options can be entered here for the terrain

#WATERTEXTURES

Four water textures can be loaded by the system for application on the “water” regions of the terrain

Lsystem File Format 

The Lsystem tree seed files also end with a .cfg extension. The user an edit these files in notepad and create new ones. 

All valid tree seed files must begin with the line “TREEFILE”

Axiom:The next line should contain the axiom string as in the following examples:

axiom:A

axiom:F[\A][/A]

Iteration: The line after the axiom should contain the number of iterations for the L system. Note that increasing this will have an impact on performance and rendering times may increase. Recommend value is 6 to 8 for instantaneous rendering. 

Rule: The rule Lines follow the iteration line. Each rule begins with the word “rule:”, followed by the left hand side, and the right hand side. The left hand side is the character that if encountered in a tree string, would get replaced by   the right hand side, which could be one character or (typically) a string of characters.  We leave a blank space after the Right Hand Side, followed by the word “condition:none”*. 

Example:

rule:A=F[\BA][B/A] condition:none

rule:B=F[\X(1)][X(1)] condition:none

For the rule command syntax, see the next section.

The last line of the file should be “END”.

*The system was originally designed to support a parametric L system, where a rule fires if a certain parameter is above or below a threshold. (Example: Aj->Aj+1 where j<10),

however the actual implementation does not use the condition data. Hence we always type none. 

LSYSTEM Turtle commands

The Lsystem string characters need to be assigned a meaning in order to convert the string model of the tree to graphical form. This section lists the turtle commands that are supported. Please look at the included sample tree files to get ideas for using them to create rules. It should be noted that these command characters should NEVER be the left hand side of a rule in a tree seed file:

Rule:+=F condition:none

(DO NOT do this)

These turtle commands always remain the same in the next iteration output string. The defrules.cfg file implements a set of default rules to ensure that these symbols always stay the same in the next iteration output string.

Lsystem string Orientation commands

	Command character
	Result

	 +
	turn left around up vector                        

	 +(x)
	turn x  degrees  left around up vector                     

	 -                     
	turn right around up vector                     

	 -(x)
	turn x degrees  right around up vector                  

	 &
	pitch down around left vector                 

	 &(x)  
	pitch x degrees   down around left vector                 

	 ^
	pitch up around left vector                 

	 ^(x)
	pitch x  degrees  up around left vector              

	/
	roll left (counter clockwise) around forward vector

	/(x)  
	roll x degrees left around forward vector                  

	\
	roll right (clockwise) around forward vector      

	\(x)  
	roll x degrees right around forward vector               

	|
	turn 180 deg around up vector                  


The above commands may have a random component specified. This is done by appending a ~ to the argument. Example: /(~10) would mean roll left, with a random angle that is between 0 and 10. 

Lsystem string Draw and move commands

	Command character
	Result

	F
	  move forward one unit and draw full length

	F(x)  
	move x forward and draw              

	F
	move forward one unit 

	f(x)
	move x units forward                       

	X(l)
	Draw a leaf, as specified by texture selected in user interface, and scale it by l.

	C(x)
	Set color index to x. The plant part will be drawn using the current color.


Lsystem string plant structure commands

	Command character
	Result

	[
	 Push current state, we do this when we draw a branch

	] 
	Pop current state, we do this typically on finishing a branch

	“
	Increment length with 1.1 

	‘
	Decrement length with 0.9 

	"(x)  
	Multiply length with x also '(x) 

	?
	Increment thickness with 1.4 

	!
	Decrement thickness with 0.7 


