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OVERVIEW 

 

 

,-ÕÓÉØΆ creates complex multi-layered 'self-similar' musical structures using a context-free 

deterministic character-based Lindenmayer System (or L-System for short).  The 

character-elements of the L-System are assigned musical themes, transformations, and textures.  

During recursive generation of the L-3ÙÓÔÅÍȟ ȬÔÅØÔÕÒÅÓȭ ÁÒÅ ÕÓÅÄ ÔÏ ÃÏÎÔÒÏÌ the creation of individual 

instrumental parts.  Parts can be created aÔ ÄÉÆÆÅÒÅÎÔ ÓÔÒÕÃÔÕÒÅ ȬÌÅÖÅÌÓȭ and with different melodic 

and harmonic couplings producing related horizontal and vertical music structures.     

 

,-ÕÓÉØΆ consists of an L-System production system and a MIDI theme editor, and generates parts 

for up to16 MIDI instruments.  

  

 
A commonly cited example of fractal music, the mensuration canon (or prolation canon) consists of 
a musical theme or melody played simultaneously in multiple voices at different speeds.  
L-ÕÓÉØΆ was created to experiment with musical textures created by interweaving multiple 
themes played at different speeds. 
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INTRODUCTION 

 

 

Character-based Lindenmayer Systems (L-Systems) are theoretical constructs that generate 

Ȭfamiliesȭ of self-similar character sequences using a relatively simple recursive process.  The 

ÁÂÉÌÉÔÙ ÔÏ ÃÒÅÁÔÅ ȬÓÅÌÆ-ÓÉÍÉÌÁÒȭ ÓÔÒÕÃÔÕÒÅÓ ÆÒÏÍ Á ÓÉÍÐÌÅ process makes L-Systems an attractive 

option for fractal music composition. 

 

L-Systems were originally  introduced, by biologist Aristid Lindenmayer in 1968, as a means to 

study development of simple organisms.  The technique was later extended to the morphological 

development of higher level plants with an emphasis on computer representation and generation of 

plant structures. 

 

Using a formalism derived from linguistic theory, character-symbols representing drawing 

commands were regarded as an ÁÌÐÈÁÂÅÔ ÏÆ Á ȬÆÏÒÍÁÌ ÇÒÁÍÍÁÒȭȢ  3ÙÍÂÏÌÓ could be combined to 

ÃÒÅÁÔÅ Ȭ×ÏÒÄÓȭ ÁÎÄ ÔÒÁÎÓÆÏÒÍÁÔÉÏÎ ÒÕÌÅÓ were developed which could be applied to existing Ȭ×ÏÒÄÓȭ 

ÔÏ ÃÒÅÁÔÅ ÎÅ× Ȭ×ÏÒÄÓȭȢ  4ÈÅ ÂÅÁÕÔÙ ÏÆ ÔÈÅ ÁÐÐÒÏÁÃÈ was transformation rules could be applied as 

many times as desired and the resulting Ȭ×ÏÒÄÓȭ Ãould be computer-rendered into images for visual 

inspection or comparison to real plants.  A notion of how this worked can be seen in the  

familiar examples below. 

 

Bush Example:  Starting with  Ȭ&ȭ ÁÎÄ creating new sequences by replacing each F in the previous 
sequence ×ÉÔÈ Ȭ&&ϹɍϹ&-F-F]-[-&Ϲ&Ϲ&Ɏȭ ÙÉÅÌÄÓ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÆÁÍÉÌÙ ÏÆ ÃÈÁÒÁÃÔÅÒ ÓÅÑÕÅÎÃÅÓȢ  %ÁÃÈ 
sequence has been rendered  using a drawing angle of 23 degrees.  
 
 
Please see the section on LSRender for description of the supported drawing commands.  Note how rapidly 
the character sequences can grow in length. 

 
 
FF+[+F-F-F]-[-F+F+F] 
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FF+[+F-F-F]-[-F+F+F]FF+[+F-F-F]-[-F+F+F]+[+FF+[+F-F-F]-[-F+F+F]-FF+[+F-F-F]
-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]]-[-FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-F]-[-F+F+F]+
FF+[+F-F-F]-[-F+F+F]] 

 

 
 

FF+[+F-F-F]-[-F+F+F]FF+[+F-F-F]-[-F+F+F]+[+FF+[+F-F-F]-[-F+F+F]-FF+[+F-F-F]
-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]]-[-FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-F]-[-F+F+F]+
FF+[+F-F-F]-[-F+F+F]]FF+[+F-F-F]-[-F+F+F]FF+[+F-F-F]-[-F+F+F]+[+FF+[+F-F-F]
-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]]-[-FF+[+F-F-F]-[-F+F+F]+
FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-F]-[-F+F+F]]+[+FF+[+F-F-F]-[-F+F+F]FF+[+F-F-F
]-[-F+F+F]+[+FF+[+F-F-F]-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]]
-[-FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-F]-[-F+F+F]]-FF+[+F-F-
F]-[-F+F+F]FF+[+F-F-F]-[-F+F+F]+[+FF+[+F-F-F]-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]-
FF+[+F-F-F]-[-F+F+F]]-[-FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-
F]-[-F+F+F]]-FF+[+F-F-F]-[-F+F+F]FF+[+F-F-F]-[-F+F+F]+[+FF+[+F-F-F]-[-F+F+F]
-FF+[+F-F-F]-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]]-[-FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-
F]-[-F+F+F]+FF+[+F-F-F]-[-F+F+F]]]-[-FF+[+F-F-F]-[-F+F+F]FF+[+F-F-F]-[-F+F+F
]+[+FF+[+F-F-F]-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]]-[-FF+[+F
-F-F]-[-F+F+F]+FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-F]-[-F+F+F]]+FF+[+F-F-F]-[-F+F
+F]FF+[+F-F-F]-[-F+F+F]+[+FF+[+F-F-F]-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]-FF+[+F-
F-F]-[-F+F+F]]-[-FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-F]-[-F+F
+F]]+FF+[+F-F-F]-[-F+F+F]FF+[+F-F-F]-[-F+F+F]+[+FF+[+F-F-F]-[-F+F+F]-FF+[+
F-F-F]-[-F+F+F]-FF+[+F-F-F]-[-F+F+F]]-[-FF+[+F-F-F]-[-F+F+F]+FF+[+F-F-F]-[-F+
F+F]+FF+[+F-F-F]-[-F+F+F]]] 

 

 

The approach outlined above is not just for generating realistic plant-like structures.  Many 

familiar fractal structures can be generated;  

 

Von Koch Snowflake Example :  Starting with  Ȭ&ȭ ÁÎÄ creating new sequences by replacing each F in the 
previous sequence with Ȭ&-F++F-&ȭ ÙÉÅÌÄÓ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÆÁÍÉÌÙ ÏÆ ÃÈÁÒÁÃÔÅÒ ÓÅÑÕÅÎÃÅÓȢ  %ÁÃÈ ÓÅÑÕÅÎÃÅ 
has been rendered  using a drawing angle of 60 degrees.  

 
Please see the section on LSRender for description of the supported drawing commands. 
 
 
F-F++F-F 
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Some additional images, created in ,-ÕÓÉØΆ and ,32ÅÎÄÅÒΆ, using L-System parameters found in 

The Science of Fractal Images (2), further demonstrate L-System diversity.   

 

 

 

 

 

 

 
F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F 

 
 

 
F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F-F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-
F++F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F-F-F++F-F-F-F++F-F++F-F++F-F-F-F
++F-F   

 
 

 
F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F-F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-
F++F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F-F-F++F-F-F-F++F-F++F-F++F-F-F-F
++F-F-F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F-F-F++F-F-F-F++F-F++F-F++F-F-F
-F++F-F++F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F-F-F++F-F-F-F++F-F++F-F++F
-F-F-F++F-F++F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F-F-F++F-F-F-F++F-F++F-F
++F-F-F-F++F-F++F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F-F-F++F-F-F-F++F-F+
+F-F++F-F-F-F++F-F-F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F-F-F++F-F-F-F++F-
F++F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F++F-F++F-F-F-F++F-F-F-F++F-F-F-F
++F-F++F-F++F-F-F-F++F-F 
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,-53)8Ά THEORETICAL FRAMEWORK 

 

L-Systems essentially consist of an ȬÁÌÐÈÁÂÅÔȭ of symbols used to spell the Ȭwordsȭ ÁÎÄ Ȭproduction 

rulesȭ ÏÆ ÔÈÅ ÓÙÓÔÅÍ.  Any arbitrary alphabet-symbol sequence can be considered a Ȭwordȭ in the 

L-System.  A Ȭproduction ruleȭ for each symbol specifies how that symbol should be transformed 

during the production process.  The production process generates new Ȭwordsȭ from existing 

ȬwordÓȭ by replacing each symbol in that word ×ÉÔÈ ÔÈÅ ȬÐÒÏÄÕÃÔÉÏÎ-ÒÕÌÅȭ ÆÏÒ ÔÈÁÔ ÓÙÍÂÏÌ.  The 

process can be repeated (recursively or iteratively) as many times as desired.   

 

,-ÕÓÉØΆ uses a context-free deterministic  ȬÔÅØÔ-ÃÈÁÒÁÃÔÅÒȭ ÂÁÓÅÄ ,-System.  This essentially 

means that production rules are defined for ȬÓÉÎÇÌÅȭ ÃÈÁÒÁÃÔÅÒÓ ÏÎÌÙ (i.e. there are no special 

production rules for particular sequences of characters) and there is only one possible production 

rule for each character. 

 

,-ÕÓÉØΆ !ÌÐÈÁÂÅÔ: Any of the symbols represented by the text characters: A-Z, 0-9, +, -, [, ], <, 

and > can be used in production rules or the starting sequence.  The latter non-alphabetic 

symbols are included primarily to make it easier to input parameters from the L-Systems you 

might find in the literature or on the internet which are usually designed to be rendered as 

images.  

 

Starting Sequence: this is the initial Ȭ×ÏÒÄȭ ÏÒ 

starting string of characters which is transformed 

by successive application of the Production Rules. 

The starting sequence can be of any length and characters can be repeated; there is a constraint 

on the total composition length.  

 

Production Rules : each character can optionally have an associated production rule defining 

how that character transforms during recursion.  Characters can be classified by their type of 

production rule: 

¶ Individual characters which transform into other characters or strings of characters are 

ÃÁÌÌÅÄ ȬÖÁÒÉÁÂÌÅÓȭ ÏÒ Ȭproduction variables ȭ.  A is a variable in the following production 

rule:  A -> AB (which means that each A is to be replaced by the string AB).   

¶ )ÎÄÉÖÉÄÕÁÌ ÃÈÁÒÁÃÔÅÒÓ ×ÈÉÃÈ ÔÒÁÎÓÆÏÒÍ ÉÎÔÏ ȬÔÈÅÍÓÅÌÖÅÓȭ ÁÒÅ ÃÏÎÓÔÁÎÔÓȢ  # ÉÓ Á ÃÏÎÓÔÁÎÔ 

or ȬÐÒÏÄÕÃÔÉÏÎ ÃÏÎÓÔÁÎÔȭ in the production rule: C -> C. 
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¶ Characters ×ÈÉÃÈ ÔÒÁÎÓÆÏÒÍ ÉÎÔÏ ȬÎÏÔÈÉÎÇȭ ɉÈÁÖing empty rules) are terminal characters:    

B -> .   

 

,-ÕÓÉØΆ production rules are displayed and edited in a grid as shown below.  Production 

rules can be of any length and individual characters can be repeated as desired (again please 

note that there is a practical limit on the total composition length): 

 

 

 

When Ȭnewȭ characters are added to the starting sequence or production rules, a new grid row 

for that character will be automatically added.  Alphabetic character rows are added without 

production rules; non-alphabet character rows are added as constants. 

 

,-ÕÓÉØΆ uses a Ȭ3ÔÒÕÃÔÕÒÅ $ÅÐÔÈȭ variable to control the number of 

times that the production rules are recursively applied to a starting 

sequence.  Since instrumental parts can be generated at any 

ÒÅÃÕÒÓÉÏÎ ÌÅÖÅÌȠ ÅÁÃÈ ÒÅÃÕÒÓÉÏÎ ȬÌÅÖÅÌȭ ÃÁÎ ÁÌÓÏ ÂÅ ÃÏÎÓÉÄÅÒÅÄ Á ÓÔÒÕÃÔÕÒÁÌ ÌÅÖÅÌȢ  The recursion 

depth, the number of production variables, the character-length of the starting sequence, the 

character-length of used production rules, and the measure-lengths of any associated themes 

determine the overall composition length.   

 

The composition measure length and time 

length (at the specified tempo) are 

displayed here. 
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,-53)8Ά L-SYSTEM MUSICAL CONTENT 

 

The output of ,-ÕÓÉØΆ is intended to be a MIDI composition rather than a rendered image.  

Instead of representing drawing commands, the symbols in a ,-ÕÓÉØΆ production system 

represent musical themes and transformations.  These materials are organized, displayed and 

edited from the same grid as the production rules.  Also, unlike graphic production systems with 

ÏÎÅ Ȭdrawing-ÃÏÍÍÁÎÄȭ ÐÅÒ ÓÙÍÂÏÌȟ Åach character in an ,-ÕÓÉØΆ production system can have 

some, all, or none of the associated musical materials.    

 

 

 

In summary, Themes are the MIDI note sequences which get applied to specific instruments under 

the direction of a Texture  during the composition process.  For each Ȭcharacterȭ ÐÒÏÃÅÓÓÅÄ ÁÔ ÅÁÃÈ 

(or any) level of recursion the active texture is checked to see if an instrument part is designated to 

be created.   

¶ For parts created at the highest specified structure level (recursion depth) the theme is 

apply directly  to the instrument (with any specified transforms and couplings) such that the 

generated part length is equal to the actual theme length.  

  

¶ Parts created at lower levels are not actually generated until Ȭrecursionȭ yields a total 

duration for the potential part.  Then the appropriate theme is scaled to that duration and 

applied to the client instrument (with any specified transforms and couplings).    

 

In ,-ÕÓÉØΆ any of the levels up to the maximum specified structure depth can be used to generate 

musical parts.  Generally, 4-5 levels will produce more usable composition lengths; at least 3 

structural levels are needed for fractal music (3).   

 

It is important to note that recursion actually results in the higher levels parts be generated before 

the lower level parts.  This can impact the application of scales and textures. 
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THEME 

 

Themes are MIDI note sequences created in ,-ÕÓÉØΆs Theme Editor.  Themes can have a 

4-octave pitch range and maximum length of 16 measures.   

 

The measure length of the overall composition 

is just the sum of the measure lengths of each 

individual theme in the highest  specified level.   

  

If 4 Levels are specified: 

 

 

 

 

Themes used to generate parts at lower structural levels (than the maximum level) get scaled to 

have the same total duration as their associated surface.  For the above production: 

 

 
Level 2: Length(A)  = 

 
Level 4: Length(A) + Level4: Length(B) + Level 4: Length(B) + Level 4: Length(A) 

 
 

Level 3: Length(A)  = 
 
Level 4: Length(A) + Level4: Length(B) 

 

 

 

 

 

Level 1 A 

Level 2 A B 

Level 3 A B B A 

Level 4 A B B A B A A B 

 
Total Length   = 

 
Length(A) + Length(B) + Length(B) + Length(A) + Length(B) + Length(A) + Length(A) + Length(B) 
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TRANSPOSE 

 

At each point where a part is to be generated, a Transpose  value is 

determined by the recursive summing of all transpose values up to that 

point.  This value is added to the initial pitch reference value and then 

added to each note pitch in the theme being applied to generate the part.  Notes are deleted if 

their MIDI note value (pitch) falls outside the range: 0 to 127. 

 

 

 

 

The Transpose value for the designated Level 4: A theme shown above is calculated: 

 
Transpose Value 

for application of of  
Level 4: A theme 

 

 
=  Starting Reference Pitch  + Transpose(A) + Transpose(A) + Transpose(B) +Transpose(A) 

 

INVERT AND REVERSE 

 

The Invert  and Reverse options determine whether the theme is applied inverted or reversed 

(retrograde).   

 

Theme Inversion and Reverse (retrograde) are implemented recursively like transpose.  But, 

since pairs of Invert or Reverse action will just reproduce the original theme we only need to 

determine whether an odd or even number of each transform exists.  An example is shown below 

for Invert. 

 

 

 

Level 1 A 

Level 2 A B 

Level 3 A B B A 

Level 4 A B B A B A A B 

Level 1 A 

Level 2 A B 

Level 3 A B B A 

Level 4 A B B A B A A B 



12 

 
 
 
 
 
 
 
 

Invert  =>  
 

 
 Function values: 
 
     Level x: Invert(A) = 1 if Invert is ȬTRUEȭ for theme A 
 
     Level x: Invert(A) = 0 ÉÆ )ÎÖÅÒÔ ÉÓ ȬFALSEȭ ÆÏÒ ÔÈÅÍÅ ! 
 

 

Level 1: Invert(A) + Level 2: Invert (A) + Level 3: Invert(B) + Level 4: Invert(A)  
 

 
The above sum is evaluated and the application of Theme A at Level 4 is inverted if the sum is odd  
and not inverted if the sum is even.  

 
  

 

The actual result of inverting a theme depends upon whether the theme is being applied 

chromatically or diatonically.  Inversion Tables for both are shown below. 

 

 

 

 

Reverse is much simpler than Invert , it just reverses the time ordering of the notes in the theme. 

 

 

 

Chromatic Inversion  
 

Pitch Class Inverted Pitch Class  
0 0 
1 11 
2 10 
3 9 
4 8 
5 7 
6 6 
7 5 
8 4 
9 3 
10 2 
11 1 

Diatonic Inversion  
 

Diatonic Inverval  
 

Inverted Interval  
unison unison 
second seventh 
third  sixth 
fourth  fifth  
fifth  fourth  
sixth third  

seventh second 

 
New note start time  =  Theme End Time  ɀ  initial note start time  ɀ  initial note duration 
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SCALE 

 

Scales are used with Texture to control generation of individual MIDI instrument parts and are not 

currently applied recursively like the transpose, invert, and reverse variables.   

 

Scales are applied only at the specified scale level and are only used for 

diatonic part generation; scales are not used with the chromatic generation 

options.  Initially, it is generally recommended that the specified scale change 

ÌÅÖÅÌÓ ÂÅ ÓÅÔ ÔÏ Ȭρȭ ÏÒ ÁÔ ÌÅÁÓÔ lower ÔÈÁÎ ÁÎÙ ȬÌÅÖÅÌȭ ÕÓÅÄ ÔÏ ÇÅÎÅÒÁÔÅ ÁÎ ÉÎÓÔÒÕÍÅÎÔÁÌ ÐÁÒÔÓ ÉÎ ÁÎÙ ÏÆ 

the textures.  Otherwise it is possible to effectively have different scales being used 

simultaneously in different instruments. 

 

Scales are defined and edited in a scales editor which can be opened from the LMusicΆ application 

menu using the Tools ->%ÄÉÔ 3ÃÁÌÅÓȣ menu-item.  A list of many commonly used scales is 

provided. 

   

The composition starting scale is the specified Startin g Scale type 

the root of which is determined by the pitch-class of the Reference 

Pitchȡ ÅȢÇȢ ÉÆ ÔÈÅ ÒÅÆÅÒÅÎÃÅ ÐÉÔÃÈ ÉÓ ȭςχ ȡ $Π ςȭ ÔÈÅÎ $Π ÉÓ ÔÈÅ ÒÏÏÔ ÏÆ 

the starting scale.   

 

!Ô ÔÈÅ ÂÅÇÉÎÎÉÎÇ ÏÆ ÅÁÃÈ ȬÔÈÅÍÅȭ ÁÔ ÔÈÅ ÓÐÅÃÉÆÉÅÄ 3ÃÁÌÅ ,ÅÖÅÌȟ ÔÈÅ production variables Tran spose 

value is applied to the previous scale root to determine a new scale root; the new scale type is taken 

from the production grid for that character.  If a new scale type is not specified then the previous 

type is used; there is always an active scale whether or not it is used,   
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TEXTURE 

 

Texture is used to control generation of the individual MIDI instrument parts 

and is not currently applied recursively like the transpose, invert, and reverse 

variables.  Texture changes only occur at a user-specified level. 

 

4ÅØÕÒÅÓ ÁÒÅ ÄÅÆÉÎÅÄ ÉÎ ÔÈÅ Ȭ/ÒÃÈÅÓÔÒÁÔÉÏÎ ÁÎÄ 4ÅØÔÕÒÅÓȭ grid.  Each texture specifies which of the 

16 possible MIDI instruments are generated and how the thematic materials should be applied 

when generating the part.   

 

Double -click in a Texture Column to select an instrument 

and open the Instrument T exture Editor  (shown at right) for 

that instrument.  Specify the ÓÔÒÕÃÔÕÒÅ ȬÌÅÖÅÌȭ ÁÔ ×ÈÉÃÈ ÔÈÅ 

part should be generated or ÓÅÔ ÔÈÅ 'ÅÎÅÒÁÔÉÏÎ ,ÅÖÅÌ ÔÏ ȭoffȭ 

to remove the part from the texture.  (You can also 

right-click in a texture column to remove a part from the 

texture.)   

 

Theme application Options can be broadly classified as 

chromatic or diatonic.  Chromatic options apply the 

ȬÔÈÅÍÅÓȭ ÁÓ ÃÒÅÁÔÅÄ ÉÎ ÔÈÅ ÔÈÅÍÅ ÅÄÉtor with the specified 

ÃÏÕÐÌÉÎÇÓȢ  $ÉÁÔÏÎÉÃ ÏÐÔÉÏÎÓ ÆÉÌÔÅÒ ÔÈÅ ȬÔÈÅÍÅȭ ÐÉÔÃÈÅÓ 

through the active scale before applying the specified 

couplings.  The Octave Transpose variable allows you to 

create couplings spanning multiple octaves.  Parallel 

melody can be created by using different coupling options for multiple instrument parts generated 

ÁÔ ÔÈÅ ÓÁÍÅ ȬÌÅÖÅÌȭȢ 

 

 

MIDI velocity and note articulation can bet set to vary over the duration of the applied theme.  

The starting and ending values for either are specified as offsets from the base values defined in the 

individual theme notes; changes are linear with time. 
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LMUSIXTM  WORKSPACE 

 

 

When ,-ÕÓÉØΆ launches, the main application window opens and a new project is created.  The 

initial project uses a limited subset (A ɀ E) of the total production alphabet and defines: 

¶  a random starting sequence,  

¶  a random set of production  rules,  

¶  short random theme for each production 

variable, 

¶  a single random instrumental texture . 

 

You can click the Generate Button to 

compose the random project; click the Play 

button to hear the results. 

 

 

 

The Application Menu , located at the top of the main application window, provides general project 

management capabilities:  

¶ opening and saving projects (Files Menu),  

¶ exporting projects as MIDI files (Files Menu),  

¶ loading and saving Orchestration files, (Files Menu),  

¶ assigning MIDI output devices (Tools Menu), 

¶ defining and editing scales (Tools Menu). 

¶ access to program help (Help Menu), 

¶ quick loading of example projects (Examples Menu).  

 

In addition to the application menu the main workspace window also contains a top toolbar with 

controls for generating and playing the project and two tabbed pages with the L-System production 

parameters and MIDI instrument settings.   
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,-ÕÓÉØΆ Toolbar  

 

 
 
 

 
Generate F3 Click to generate a composition using the current 

settings.  You will need to re-Generate your 
composition after any changes.   
 
The previous composition is erased prior to 
generating the new composition. 
 

 
Play Space Plays the composed project starting from the 

specified time. 
 

 
Pause Play  Pauses /resumes play of the project. 

 

 
Stop Esc Stops play. 

 

 

Play Time   
 
 

The project time position being played. 

 
Play Start Time 
Return and Advance  
 
 

 Click Advance to set a new performance start time.  
This can be used to step through long compositions.  
Click Return  to reset the play start time to the 
beginning of measure 1. 
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L-SYSTEM GENERATOR TAB PAGE 

 

 

The L-System Generator tab- page contains 

the generation parameters for the 

L-System: 

¶  a starting sequence,  

¶  production rules for each production 

variable,  

¶  musical content for each production 

variable, 

¶  The number of recursions (structure 

depth or levels) to include in the 

production.   

 

 

A textbox display is provided at the bottom of the tab-page to allow you to view a ÐÒÏÄÕÃÔÉÏÎȭÓ 

character sequence result at any recursion level.   

 

 
 

 
This string represents the L-System starting character 
sequence.  Input a string manually or click the button on 
the right to generate a new random starting sequence. 
 
The allowed characters include A-Z, 0-9, +, -, [, ], <, and >.  
 
Each character symbol used in the starting sequence or a 
production rule will have an associated row in the 
production variables grid.  
 

 
 

 
This value corresponds to the number of recursions used in 
the L-System production and the number of 
ȬÓÔÒÕÃÔÕÒÁÌ-ÌÅÖÅÌÓȭ ÔÈÁÔ ×ÉÌÌ ÂÅ ÁÖÁÉÌÁÂÌÅ for use by the 
Textures.  Use the slider to adjust the value. 
 
The total number of levels can range from 1 to 8.  Please 
note the length of the composition will increase rapidly with  
increased levels and can become unrealistically long. 
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This variable specifies the recursion-level at which scale 
changes occur.  The upper limit of this value range is set by 
the Structure Depth value. 
 

 
 
 
 
 

 
This variable specifies the recursion-level at which texture 
changes occur.  The value range is equal to the number of 
specified Structure Levels for the composition project. 
 

 

 

 
Displays an estimated measure length and time 
length for the composition.  The measure length 
assumes a 4/4 time signature; the time length is 
calculated using the specified tempo. 
 
,-ÕÓÉØΆ can compose up to about 20,000 
measures. This corresponds to a composition 
length of almost 700 minutes: 
 
(20000 measures * 4 beats per measure) / 120 beats 
per minute = 667       

 
 
The background color changes to a red warning 
color when the estimated number of measure 
exceeds 17,000. 
  

An error warning  will be 
displayed when the estimated number of measure 
exceeds 20,000.   
 

 
 
 

 
This pitch value is used to determine initial scale roots and 
to provide some control over the positioning of 
theme-application within the overall pitch space. 
 
Both the MIDI pitch number and standard pitch spelling are 
displayed. 
 

 

 

 
Specify the starting default scale type here.  The root of the 
scale is determined from the Reference Pitch value. 
 
3ÃÁÌÅÓ ÁÒÅ ÏÎÌÙ ÕÓÅÄ ÆÏÒ ȬÄÉÁÔÏÎÉÃȭ ÐÁÒÔ ÇÅÎÅÒÁÔÉÏÎȢ 
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PRODUCTION VARIABLES GRID 

 

The Production Variables grid is used to assign Production Rules  to each variable and to associate 

variables with musical materials.  Each character used in the starting sequence or a production 

rule will have have a row in this grid. 

  

¶ Clicking in the Labeled Header of a grid column will randomize the values in that column.  

  

¶ Left-click in the grid to select a single cell or left-click and drag to select a range of cells. 

   

¶ Right-click in the grid area for a popup menu.  The menu options will reflect the cell or 

range of cells selected. 

 

¶ A second click in a selected cell will activate the editor for that data: i.e. a dropdown combo, 

spin editor, or text editor.    

 

¶ Double-click in the Theme column to open the Theme Editor . 

 

Production Variables Grid  
 

 
 
 
 
 
 
 
 

 
 

 
Production Rules  

 
A production rule exist for each character used in the L-System.  The 
production rules represent the Ȭstring of charactersȭ that replaces each 
instance of the specified character when the rule is applied. 
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Allowed production rule types include: 
¶ transforming a single character into a string of characters, e.g. C -> 
%$" ɉÒÅÁÄ ÁÓ ÅÁÃÈ Ȭ#ȭ ÉÓ ÒÅÐÌÁÃÅÄ ÂÙ Ȱ%$"ȱɊȢ 

¶ transforming a single character into NULL, e.g. C ->  (read as each 
Ȭ#ȭ ÉÓ ÒÅÐÌÁÃÅÄ ÂÙ an empty string. 

¶ Constant characters, e.g. A -> A. 
 

 
Motive -Theme 

 
A theme or motive can optionally be associated with each production 
variable.  Themes can be ȬÅÍÐÔÙȭ; they contain no notes but have a 
ȬÎÏÎ-ÚÅÒÏȭ length. 
 
Themes applied at the highest specified structual level are appled with the 
durations specified in the theme/motive.  Themes applied at lower 
structural levels get scaled to match the total duration of their 
corresponding higher level characters. 
 
The pitch range of themes is limited to 4 octaves.  Each theme is applied 
relative to the starting reference pitch combined with the recursive sum of 
transpose values.  
 
Double-click in a the column to open a Theme Editor for creating or editing a 
theme.  Right-click for a popup menu to allow saving or loading previously 
saved themes. 
 

 
Transpose  

 
The Transpose value for each production variable is combined with the 
initial pitch reference to position each application of a theme (at any level) in 

the overall pitch space. 
 

 
Invert  
 

 

Chromatically or diatonically invert  the theme.  
  

 
Reverse 
 

 
Reverse the time-order of theme notes. 
 

 
Scale 

 
Each production variable can optionally have an assigned scale.  Scales are 
ÏÎÌÙ ÕÓÅÄ ×ÉÔÈ ÔÈÅ Ȭ$ÉÁÔÏÎÉÃȭ ÉÎÓÔÒÕÍÅÎÔ ÏÐÔÉÏÎÓȢ 
 
Scales are applied at a specified Scale Level.  The root of the scale is 
determined by the starting reference pitch and the tranpose values. 
 
If no scale changes are specified for a character then the previous scale will 
be used.   
 

 
Texture  

 
Each production variable has an assigned texture, which gets applied at the 
Level specified in the Texture Level property. 
 
Textures are defined in the Orchestration grid. 
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STRING DISPLAY 

 

The text display at the bottom of the Generation tab-page is provided so you can visually inspect 

production strings produced by any level of recursion (or iteration).  This information can be 

useful during setup and strings containing recognized drawing commands can be copied and pasted 

into a rendering program. 

 

 

 

¶ Click Reset button to initialize the display to the Level 1 starting sequence. 

 

¶ Click Step button to perform one iteration and display the resulting character sequence. 
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ORCHESTRATION AND TEXTURE TAB PAGE 

 

 

The Orchestration and Texture tab-page 

contains instrument settings for each of 

the 16 available MIDI instruments and 

instrumental part generation options 

for 12 Instrument Textures; columns 

labeled T1 to T12.   

 

Click in the column header cell of the 

MIDI Patch or one of the Texture 

columns to randomize settings in that 

column. 

 

¶ The number in the first column of each orchestration grid row is just a numeric identifier .  

Click in this column to turns note generation Ȭonȭ ÏÒ Ȭoff  ȭ ÆÏÒ ÔÈe instrument ɀi.e. removes it 

from the final composed project.  4ÈÅ ÃÅÌÌ ÉÓ ÃÏÌÏÒÅÄ ÒÅÄ ×ÈÅÎ ÔÈÅ ÉÎÓÔÒÕÍÅÎÔ ÉÓ ȬÏÆÆȭȢ  

)ÎÓÔÒÕÍÅÎÔÓ ÔÕÒÎÅÄ ȬÏÆÆȭ ÄÏ ÎÏÔ ÒÅÃÅÉÖÅ ÔÅØÔÕÒÅ ÁÓÓÉÇÎÍÅÎt when a texture is randomized. 

 

¶ Click in tÈÅ ÃÏÌÕÍÎ ×ÉÔÈ Ȭ-ȭ ÔÏ Mute  and Unmute  a 

particular instrument during play. 

 

¶ Click in tÈÅ ÃÏÌÕÍÎ ×ÉÔÈ Ȭ3ȭ to Solo and Unsolo a particular 

instrument during play. 

 

¶ Click in these columns to set the MIDI channel, patch, 

volume, and pan settings for an instrument.   

 

¶ Left-click in a texture column to access a texture editor; 

right -click to remove an instrument from the texture. 

 

¶ The texture editor (shown at right) allows you to specify a 

ÒÅÃÕÒÓÉÏÎ ÏÒ ÓÔÒÕÃÔÕÒÅ Ȭlevelȭ ÁÔ ×ÈÉÃÈ ÔÈÅ ÐÁÒÔ ÓÈÏÕÌÄ ÂÅ 

generated and several options affecting how the theme is 

applied.  3ÅÔ ÔÈÅ ,ÅÖÅÌ ÔÏ ȬÏÆÆȭ ÔÏ ÒÅÍÏÖÅ ÔÈÅ ÉÎÓÔÒÕÍÅÎÔ 

from the texture. 
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MIDI velocity and note articulation can vary over the application time.  Starting and ending 

values are specified as offsets from the base values defined in the theme or MIDI instrument 

settings; changes are linear with time. 

 

Theme application Options can be broadly classified as chromatic or diatonic.  Chromatic options 

ÁÐÐÌÙ ÔÈÅ ȬÔÈÅÍÅÓȭ as created in the theme editor with the specified couplings.  Diatonic options 

ÆÉÌÔÅÒ ÔÈÅ ȬÔÈÅÍÅȭ ÐÉÔÃÈÅÓ ÔÈÒÏÕÇÈ ÔÈÅ ÁÃÔÉÖÅ ÓÃÁÌÅ ÂÅÆÏÒÅ ÁÐÐÌÙÉÎÇ ÔÈÅ ÓÐÅÃÉÆÉÅÄ ÃÏÕÐÌÉÎÇÓȢ  

Transpose values are then applied to every pitch in the theme being applied; pitches for the 

ÄÉÁÔÏÎÉÃ ÐÁÒÔÓ ÁÒÅ ȬÆÉÔȭ ÔÏ ÔÈÅ ÓÃÁÌÅȢ   

Theme 
 

Chromatically applies the theme as defined in the theme editor. 

Chromatic:  m2 
 

Chromatically applies the theme raised a minor second.   

Chromatic:  M2 
 

Chromatically applies the theme raised a major second. 

Chromatic:  m3 
 

Chromatically applies the theme raised a minor third. 

Chromatic:  M3 
 

Chromatically applies the theme raised a major third. 

Chromatic:  P4 
 

Chromatically applies the theme raised a perfect fourth. 

Chromatic:  A4 
 

Chromatically applies the theme raised a augmented fourth. 

Chromatic:  P5 
 

Chromatically applies the theme raised a perfect fifth. 

Chromatic:  m6 
 

Chromatically applies the theme raised a minor sixth. 

Chromatic:  M6 
 

Chromatically applies the theme raised a major sixth. 

Chromatic:  m7 
 

Chromatically applies the theme raised a minor seventh. 

Chromatic:  M7 
 

Chromatically applies the theme raised a major seventh. 

Diatonic Theme 
 

Applies the theme defined in the theme editor diatonically; all 
non-diatonic pitches are moved to the nearest ascending diatonic pitch. 
 

Diatonic:  2nd 
 

Diatonically applies the theme raised a diatonic second.   

Diatonic:  3rd 
 

Diatonically applies the theme raised a diatonic third.   

Diatonic:  4th 
 

Diatonically applies the theme raised a diatonic fourth.   

Diatonic:  5th 
 

Diatonically applies the theme raised a diatonic fifth.   

Diatonic:  6th 
 

Diatonically applies the theme raised a diatonic sixth.   

Diatonic:  7th 
 

Diatonically applies the theme raised a diatonic seventh.   
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USING THE THEME EDITOR 

 

 

Themes are composed and edited in the Theme Editor.  

Open the Theme Editor by double-clicking in a theme cell 

or by selecting a theme cell and clicking the Edit Themeȣ 

ÍÅÎÕ ÉÔÅÍ ÆÒÏÍ ÔÈÅ 0ÒÏÄÕÃÔÉÏÎ 6ÁÒÉÁÂÌÅÓ 'ÒÉÄȭÓ ÐÏÐÕÐ 

menu (right -click in grid). 

 

¶ 4ÈÅ ÅÄÉÔÏÒ ÐÒÏÖÉÄÅÓ Á ȬÐÉÁÎÏ ÒÏÌÌȭ ÔÙÐÅ ÎÏÔÅ 

display showing each note as a ȬÆÉÌÌÅÄȭ ÏÒ ȬÐÁÒÔÉÁÌÌÙ ÆÉÌÌÅÄ 

boxȭȠ ÔÈÅ ÁÍÏÕÎÔ ÏÆ ȬÆÉÌÌȭ ÒÅÐÒÅÓÅÎÔÓ ÎÏÔÅ ÁÒÔÉÃÕÌÁÔÉÏÎ ɉςπ 

to 100%).   

 

¶ MIDI velocityfor each note is [optionally] displayed as bars extending up from the bottom of 

the display. 

   

¶ Accented notes have thicker outlines; accents add an incremental value to the MIDI note 

velocity which is not included as part of the MIDI velocity. 

   

¶ Selected notes are outlined in red. 

 

The controls available for creating, editing, and auditioning themes are described below: 

 
 

 
Click and hold to audition the current displayed 
theme. 
 
For auditioning: note pitches are added to the 
Reference Pitch  
 

 
Click to clear all notes from the theme and reset the 
ÔÈÅÍÅ ÌÅÎÇÔÈ ÔÏ ȬπȭȢ 
 

 
 

Click to generate a short random theme.  
 
If a time selection is specified, the random notes will 
be put into the specified time range 



25 

 

 

 

 

 

 

 

  

 
Toggle and use cursor in note display area to select a 
single or range of notes.  
 
 

 
 

Toggle for single note edit mode . 
 
Click in the note display area to select the note under 
the cursor if one exists or add a new note.  Hold the 
CTRL key to select multiple notes. 
 
Selected note start times or durations can be edited 
by click and dragging the head or tail of the note 
respectively. 
   

 
 

Toggle for multi -note add mode  
 
Click and drag to add multiple notes to the theme. 
 
Hold the CTRL key while dragging to select all the 
added notes. 

 

 
 

Toggle for erase mode .   
 
Click and drag to in the display area to erase notes 
under the cursor. 
 

 
 

Toggle to set theme length.  
 
Theme lengths are always automatically set to the 
end time of the last note.  Toggle this option in click 
in the display to set a time past the last note; theme 
lengths can NOT be set shorter than the contained 
notes. 
  

 
 

Notes are added at the specified duration. 
 
Toggle the grid button to snap the note start times to 
the specified quantization. 
 

 
 

The first button of this pair toggles the note velocity 
display. 
 
Toggle the second button (with the pencil) to allow 
editing the note velocities by clicking and dragging in 
the note display area. 
 



26 

Multiple selected notes can be lengthened or repositioned by depressing the Ctrl key while 
performing the operation. 
 
 
Additional notes can be added to the current selection by depressing the Ctrl key while making the 
new selections. 

 

 

Some theme note properties such as start time, duration, pitch, 

and volume (MIDI Velocity) can be directly edited in the above 

note grid.  Other properties such as accent or articulation can 

only be edited in the theme note editor.   

 

Open the theme Note Editor  by double-clicking on a note in the 

theme editor above or by selecting the %ÄÉÔ 3ÅÌÅÃÔÅÄ .ÏÔÅȣ 

ÍÅÎÕ ÉÔÅÍ ÆÒÏÍ ÔÈÅ ÔÈÅÍÅ ÅÄÉÔÏÒȭÓ popup menu. 
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USING ,-53)8Ά - A BRIEF TUTORIAL 

 

 

In this tutorial we will outline the 

setup of a simple L-System 

production system, create thematic 

materials, design some instrumental 

textures and generate a MIDI 

composition.  It is recommended 

that you read the Introduction and 

Workspace sections of this manual 

prior to beginning the tutorial.  

 

If not already there, toggle to the 

L-System Generator tab-page.   

 

SETUP THE L-SYSTEM 

 

We will be using the following L-System for our project: 

PRODUCTION VARIABLES: A, B, C 

PRODUCTION RULES: A -> CB, B->A, C->ABA 

STARTING SEQUENCE: A 

RECURSION DEPTH: 8 

 

¶ Click in the Starting Sequence textbox and 

ÅÎÔÅÒ ÁÎ Ȭ!ȭȢ 

 

¶ Click and drag the 

Structure Depth  slider to 

the value 8.  



28 

 

 

¶ Left-click in the Production Rule  column of the production grid to select the rule for 

variable A.  Left-click again to enter edit mode ×ÉÔÈ ÔÈÅ ÃÕÒÒÅÎÔ ÃÏÎÔÅÎÔÓ ȬÓÅÌÅÃÔÅÄȭȢ  4ÙÐÅ 

CB to replace the selected contents with the new rule. 

 

¶ Left-click in the Production Rule  column of the production grid to select the rule for 

variable B.  Left-click again to enter edit mode with the current coÎÔÅÎÔÓ ȬÓÅÌÅÃÔÅÄȭ; enter A 

as the new production rule. 

 

¶ Left-click in the Production Rule  column of the production grid to select the rule for 

variable C.  Left-ÃÌÉÃË ÁÇÁÉÎ ÔÏ ÅÎÔÅÒ ÅÄÉÔ ÍÏÄÅ ×ÉÔÈ ÔÈÅ ÃÕÒÒÅÎÔ ÃÏÎÔÅÎÔÓ ȬÓÅÌÅÃÔÅÄȭ; enter 

ABA as the new production rule. 

 

¶ [Optional] Left-click in the Production Rule  column of the production grid and select the 

rule for variable D and press the Enter to erase the contents.  Repeat for variable E.  

3ÉÎÃÅ ÔÈÅÓÅ ÖÁÒÉÁÂÌÅÓ ÁÒÅÎȭÔ ÕÓÅÄ ×Å ÃÁÎ ÄÅÌÅÔÅ ÔÈÅÉÒ ÐÒÏÄÕÃÔÉÏÎ ÒÕÌÅÓȢ  

 

 

¶ [Optional] Left-click in the Texture column of the production grid and select a different 

texture for each variable.  The default is always the first texture T1 which we will create 

shortly.  To change the texture assigned to a production variable: click in a grid cell to 

select the texture, then a second click to access the drop-down list of textures. 

 

 

The Production Grid should appear as above. 

 



29 

CREATE THEMATIC MATERIALS 

 

¶ Double-click in the Motive -Theme column for variable A to open the Theme Editor.  For 

this tutorial we will create our own themes instead of using the randomly generated theme 

and introduce some basic editing. 

 

¶ FÉÒÓÔ ×ÅȭÌÌ ÃÌÅÁÒ ÔÈÅ ÃÕÒÒÅÎÔ random theme notes by clicking the Clear button. 

 

 

 

 

 

 

¶ 3ÅÌÅÃÔ ÔÈÅ Ȭpencilȭ ÔÏÏÌ ÔÏ ÁÄÄ 

notes,   

 

¶ 3ÅÌÅÃÔ ÔÈÅ Ȭsnap-to-ÇÒÉÄȭ tool 

and set quarter-note 

quantisation (shown at right) 

to add quarters aligned to 

beats 

 

¶ Then add quarter-notes on 

beats 1, 3, and 4 of two 

measures as shown.  Using 

the time and pitch labels 

above the measure display to 

position your notes, position 

the cursor and left-click to add 

notes.   

 

7ÈÅÎ ÎÏÔÅÓ ÁÒÅ ÁÄÄÅÄ ÔÈÅÙ ÁÒÅ ÁÄÄÅÄ ÁÓ ȬÓÅÌÅÃÔÅÄȭȠ ÏÕÔÌÉÎÅÄ ÉÎ ÒÅÄȢ  /ÎÌÙ the last note added is 

normally selected, to select all added notes, hold down the CTRL key while adding the notes.  

Please note that the theme length marker is moved to the end of the last note in the sequence.   
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¶ Next, we change the 

durations of the quarter -notes 

on beat 1 of each measure to a 

half-notes.  Position the cursor 

ÏÖÅÒ ÔÈÅ ȬÅÎÄȭ ÏÆ Á ÎÏÔÅ ÔÏ 

modify; click and drag the 

duration to the new value.   

 

 

 

 

 

 

¶ Finally, we will accent the first notes of each measure by 

double-clicking each of the notes just edited to open their note 

editor and clicking in the Accent check box.  Accented notes 

are displayed with a heavy outline as shown below. 

 

 

 

 

 

 

 

 

  
























