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Final Composition Technical Discussion


For my final composition in Digital Sound & Music Processing, I chose to follow the style of Drum & Bass, using grammar and stochastic method algorithms. The use algorithms to create a song in a specific style was  based on my own personal interest within the genre. I am a Drum & Bass DJ, so I am quite familiar with the music already. This appreciation and love for this genre only made my decision to create a Drum & Bass song obvious, when given the opportunity to compose a musical piece. The genre of dance music focuses, as the name would imply, on the percussion of a song, so I chose to use a grammar algorithm to create the rhythm sequence. I thought this algorithm would give me greater control of the outcome. The order that the melodies were played in, was less important to me, so I let this sequence be determined by the outcome of a probability table via stochastic method. 


Before getting into a technical discussion of this piece, I thought a brief explanation and history of Drum & Bass, would lead to a greater understanding of this piece's construction and style. The genre of Drum & Bass is percussion-driven. Most songs focus on intricate sequences of traditional and synthetic percussion instruments. The sound is characterized by the repetitive variation of a high tempo breakbeat. The 'break' in breakbeat refers to the second kick of the kick-snare-kick-snare sequence, which happens off beat in what would be a 4/4 time signature rhythm. Instead of on the drop of the 3rd count, there is a slight delay to nearly a quarter into the beat
. The position is varied dependent on how much swing or groove you prefer. This method of syncopation adds an interest and complexity to what would be a regular, unembellished 4/4 beat. African tribal music was the original creator of the second beat stress
, and many rhythms of Drum & Bass may be traced back that far, lending the genre its other name, Jungle. 

The percussion sections were implemented by the utilization of a context-free grammar algorithm (see dnb_grammar() in Appendix B). I thought that a grammar would serve well for the construction of the piece, allowing me to organize the percussion sequences into degrees of intensity by sets, but still rely on the outcome of a random number and thus, create unpredictability in the final piece. This context-free grammar was generative
, using several nonterminals to progress from a root token to terminal token (Roads, 891). By creating rewrite rules on the basis of a final sentence, I could control the sequence the tokens, or sets, were played in.


To start, the original rhythm sequence, PercA, was handcoded from the Drum & Bass guidelines set in Spinwarp's Digital Music Production Resources.
 I generated a sequence of variations by trial and error. Various Drum & Bass artists and songs specifically influenced some (see dnb_drums() in Appendix B). The sample, PercL, uses a handclap in place of a snare in the kick-snare-kick-snare sequence, out of an inspiration from High Contrast's song, "Return to Forever." The usage of a triplet bass kick in PercE was actually derived from Chemical Brother's "Star Guitar" which is not even within this genre. Other sequences were kept simple out of a desire to stay with older Drum & Bass tracks, from artists such as John B and LTJ Bukem. These were then grouped into sets reflecting various sections of the piece.


In my first version of this project (see Appendix A) for Homework 4
, I created a track progression (see Figure 1) in the form of Intro, Lead-Up, Climax, and Outro. 

Figure 1 : Homework 4 Track Progression
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From my progression, I created a sentence from Intro to Outro, S -> ABCDA. Thus the percussion samples that I had created were then sorted and organized into the sets, A, B, C, & D, on the basis of complexity and interest. Once they were divided into said sets, a derivation was created and implemented. 


For this final project, as an extension and build upon Homework 4, I altered the track progression greatly to be a more faithful rendition of the genre of Drum & Bass. Since the new song length was double that of Homework 4, and more intricate sections were called for by the track progession, I created additional drum samples and grammar sets for the piece. The new sets for the Final Project were A,B,C, D, and E. The set A was samples without basslines, B was simple samples, C was more complex, D was the lead-up samples, and E was the most climactic sample. The new sentence for the Final Project
 was then S -> 0AB0ACBCADEBA, where 0 were representations of null sets, where there were no percussion loops used. This complicated sentence reflects a traditional Drum & Bass track progression (see Figure 2) of Intro, First Break, First Drop, Second Break, Second Drop or Climax, and Outro (Static, Tutorial 4). 

Figure 2 : Final Project Track Progression
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The descriptions for each section of track progression and sets are as follows : 

Intro 

(S -> 0AB0ACBCADEBA)
This section will introduce the melody of the piece, before establishing the rhythm and bassline. The light atmospheric melodies of this piece, when played in this section, will set the overall mood of the song and increase the listener's interest. The instrumentation used, such as the Music Box and Orchestral Harp, at least in their MIDI Instrument incarnation, have strong echos and timbres lending an ethereal air to the piece.

First Break 

(S -> 0AB0ACBCADEBA)
This section uses percussive samples where there are traditionally no basslines. However I thought a nice and unexpected change would be to drop all percussion. In this fashion, the first break, truly is a break from the piece, before returning to the bassline. This adds an element of interest and novelty as it is unexpected and unusual for this genre (Belkin, 7) 
.

First Drop

(S -> 0AB0ACBCADEBA)

Traditionally in Drum & Bass, this section is where the bassline comes in strong and the song picks up. I've chosen to preclude this section with a call to set A, samples without basslines, to reintroduce the rhythm and to create some momentum from the drop of all percussion in the First Break. To enhance this effect, the percussive samples that the grammar randomly chooses between for the First Drop, are of a great complexity. Also, the function that constructs C for this drop, increases the phrase selected in volume. After the initial impact is made, the less intensive phrases of set B are brought back, volume lowered, and the song reestablished, before moving on to the second break.

Second Break

(S -> 0AB0ACBCADEBA)

I have chosen to use a method often used in songs of the trance genre, and that is the increase in bass hits, to forward momentum greatly, before the final drop or climax. This is untraditional in Drum & Bass, but I found it effective nonetheless. To add to the effect of a repeated almost-4/4 bassline, especially in a breakbeat sequence, I chose to add a Crescendi
 as the section moves towards the drop. When these elements combine in this section, for the final auditory result, the intended effect is to arouse suspense in the listener.

Second Drop or Climax

(S -> 0AB0ACBCADEBA)
The most complex basslines are saved for the biggest impact. This is the climax of the piece, when most aspects of the piece have reached their most extreme (Belkin, 25). The volume and complexity here, are at their highest, to inspired the most excitement in the listener, and relief from the suspense of the Second Break.

The Outro

(S -> 0AB0ACBCADEBA)
This section immediately begins with a noticeable drop in volume. The Outro slowly moves back through the sets of the grammar, B and A, gradually reducing complexity and momentum within the song. It eventually dissolves into the simplicity that was the Intro, before ending the percussion and melodies together. The song deconstructs itself gradually so that the listener does not feel as if any one part of the song is left unresolved at the end of the piece.  If the song were a workout, one might consider this the cool-down. 


With these divisions achieved via grammar, one may notice that these sections can also be divided into movements (Franklin, 1). The First and Second Drops, can also be viewed as the First and Second Movement. Since Drum & Bass is quite obviously percussion-driven, the names of such things have been changed as a reflection, but the noticeable changes in intensity, speed & amplitude indicative of a movement do not. Another purpose that these progression sections achieve, is the switching of foreground and background (Belkin, 7). Since Drum & Bass is mainly percussion-driven, the rhythm sections often take place in the foreground. This is achieved most often by increases in volume or complexity. However, a tactic also used in this genre, is the use of lowered frequencies. In this method, frequencies are dropped quickly to create an audible or physical impact on the listener. In fact, special valve speaker systems
 have been developed specifically for usage with Drum & Bass music. Out of personal experience with this rare sound system and its creators, I can tell you that the effect is not unlike standing next to a jet airplane taking off and/or surviving an earthquake. In my piece, since I do not have the benefit of such equipment, I have chosen to stay with changes in amplitudes or complexity. In the sections of Intro, Outro, & the Breaks, I have chosen to allow the instrumental melodies shine through and take the foreground. The rhythm sections are simple and muted to push the melody into this position of the foreground, while moving the percussion into the background. However, for the First and Second Drops, the effect is opposite where the idea is to let the percussion move into the foreground, by not only increasing its intensity and level of activity, but by occasionally even losing the melodies altogether. Therefore, the melodies are then moved into the background, or off the audible stage altogether.

The instrumental melodies that were not part of the percussion section, were implemented via a probability table and stochastic method (Roads, 869) (see dnb_stoch(), Appendix B). Although this did not give me any control over what sequence the instrumental parts would be played in, it did give me the ability to place a preference over how often melodies were actually played by my assignment of probabilities. After the probability table was derived from my assignments, I converted into a cumulative distribution that summed each of them successfully, to create a new table. Then, to compose the melody sequence, a loop was created that called a random number generator, with its outcome looked up in the cumulative probability table. The corresponding melody, to where the random number fell, was amended to the final song phrase. I chose to have empty phrases in the probability table, so that there was the possibility of open sequences in the song that were just percussion. This removal of melody is a common occurrence in Drum & Bass to accent complicated percussive areas in a piece.


In the first version of this project, for Homework 4, the melodies were inspired by the music of the alternative rock band Incubus. I searched online and found guitar tabs
 to three singles off of their album “Morning View.” After learning how to read guitar tabs
, I rewrote the tabs as Koto or Classical Piano MIDI Instrument pieces. The phrase Iphr in the code represents the translation of the Incubus song called “Aqueous Transmission.” Kphr and Wphr are "11 am" and "Wish You Were Here," respectively. Another task was properly adjusting the tempos of the melodies to match the adjusted beat pattern. The instrumentals and percussion went well together after the notes were abbreviated and moved correspondingly. The overall effect gave the piece are very crisp, yet not harsh, sound. 


However for the final version of my work, I wanted something more ethereal and delicate, to enhance the nonpercussive instruments' contrast with the rhythm section. I found that the most tenuous sound came from using the Music Box and Orchestral Harp MIDI Instruments. I realized that these lent a sound to the melodies similar to one of my favorite Drum & Bass songs, "Elements" by LTJ Bukem, and thus I kept them.  I intended to use the contrast between the instrumental and percussion section as a way to add depth to my piece (Belkin, 21). Yet I also wanted the instrumentals to be noticeable in their own right, and chose to put them in a Bb scale instead of C Major. I found the major (Bb D F) and minor (Bb C# F) chords, and composed 6 melodies on the piano in my living room. Unfortunately, a hand injury made it difficult to type, and I opted to stay with what I had instead of transcribing the new melodies to program, but began to play with KeyKit’s Expresso tool. By accident, I ended up with one perfect riff in Bb scale. I was so pleased with it that I then scaled all of Expresso’s output to that riff. After screening many riffs for note sequences, a few were edited and sampled to go into a new version of the song (see dnb_melodies() in Appendix B). 


The final product of my musical composure and algorithmic use is an accurate example of both Drum & Bass music and the algorithms used. Even with several parts of the song given to chance, or random number generators, the overall effect of the piece may still be controlled by the composer. My piece is an example using large samples for the algorithms to sequence, however the amount of control of the composer can be altered by changing the quantity of data the algorithms use or determine. For example, the usage of a grammar or probability table can extend to data objects as large as a song or as small as a note. The amount of the song given to chance reduces the influence of the programmer or composer themselves. I believe that I struck a nice balance between the two .
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Appendix A

# Homework 4

# Jesse Hiestand

# Percussion & Rhythm Section Arrange by Grammar

# Melodies & Other Instrumentation Determined By Stochastic Method

#Grammar

#Intro, Lead-Up, Breakdown, Intro Repeat

# 
S -> AAABCDA

#
A -> PercB 
| PercF 

#
B -> PercE
| PercG


#
C -> PercC 
| PercD 

#
D -> PercA


function hw4()

{


Empty=' '


Empty.length=768


test()


ph1=grammar()

 # patches = 

 progchange(108,1) 

 # | progchange (109, 2)

 #Song loosely based on Koto piece of Incubus' music "Aqueous Transmission"

 Incuphr = 'do2,ao3t48,bo3t96,go4t144,eo4t192'

 Incuphr.length = 192

 Incuphr2 = 'do2,ao3t48,b03t96,a03t192'

 Incuphr2.length = 192 

 Incuphr3 = 'eo3, bo4t48,a04t96,bo4t144,e03t192'

 Incuphr3.length = 192

 Incuphr4= 'bo3, bo4t48,ao4t96,bo4t144,bo3t192'

 Incuphr4.length = 192

 Iphr = Incuphr+Incuphr2+Incuphr+Incuphr2+Incuphr3+Incuphr4+Incuphr

 #Piece written for Kalimba

 Kalim = 'do2, eo3t48,do3t96,eo3t144,do4t192'

 Kalim.length=192

 Kalim1 = 'e03, go2t48, eo3t96, do4t144, eo3t192, do4t198'

 Kalim1.length=192

 Kalim2 = 'bo3,f#o3t48, bo4t96, go3t144,f#o3t192, ao3t198'

 Kalim2.length=192

 Kalim3 = 'go2, bo3t48, go3t96, bo3t144, go2t192 bo3t192 a04t192 d04t192'

 Kalim3.length=192

 Kphr = Kalim + Kalim1 + Kalim + Kalim1 + Kalim2 + Kalim3 + Kalim2 + Kalim3

 #Sequence of Chords 

 WYWH = ' '

 WYWH.length = 192

 WYWH2 = 'a#o2 fo2 a#o3, fo1t48 co2t48 fo1t48, co2t96 go2t96 co3t96, 

 do2t144 ao3t144 do3t144, eo2t192 go2t192 eo3t192, ao2t198 eo2t198 ao3t198'

 WYWH2.length = 192

 Wphr = WYWH + WYWH2 + WYWH + WYWH2 + WYWH + WYWH2 + WYWH + WYWH2

 # phr.chan=1

 # Kphr.chan=2


phr = ' '


# our array positions will represent different melodies


array = [0=0.1, 1=0.2, 2=0.3, 3=0.4]


cuarray = [0=array[0], 1=array[0]+array[1], 2=array[0]+array[1]+array[2], 3=array[0]+array[1]+array[2]+array[3]]


for (i = 0; i<9; i++)


{


 num = rand(100)/100.0


 if ((cuarray[2]<num) && (num<=cuarray[3]))


   phr = phr + Empty


 else


  if ((cuarray[1]<num) && (num<=cuarray[2]))


   phr = phr + Iphr


 else


  if ((cuarray[0]<num) && (num<=cuarray[1]))


   phr = phr + Kphr


 else


  if ((0<num) && (num<cuarray[1]))


   phr = phr + Wphr


}


final = phr | ph1


return (final)

}

function test()

{


#120bpm Breakbeat with HiHat & Ride Cymbal


PercA = 'p36 p42 p59, p42t24, p40t48 p42t48 p59t48, p42t72, p36t84 p42t84, p42t96 p59t96, p36t120 p42t120'


PercA |= 'p40t144 p42t144 p59t144, p42t168'


PercA.chan = 10


PercA.length = 192


#120bpm Breakbeat with HiHat


PercB = 'p36 p42, p42t24, p40t48 p42t48, p42t72, p36t84 p42t84, p42t96, p36t120 p42t120'


PercB |= 'p40t144 p42t144, p42t168'


PercB.chan = 10


PercB.length = 192


#120bpm Arpeggiated Breakbeat with HiHat


PercC = 'p36 p42, p42t24 p36t24, p36t48 p42t48, p42t72 p36t72, p36t84 p42t84, p42t96, p36t120 p42t120'


PercC |= 'p36t144 p42t144, p42t168 p36t168'


PercC.chan = 10


PercC.length = 192


#120bpm Arpeggiated 4/4 Beat without HiHat


PercD = 'p36, p36t24, p36t48, p36t72, p36t96, p36t120 '


PercD |= 'p36t144, p36t168'


PercD.chan = 10


PercD.length = 192


#120bpm Breakbeat with HiHat & Triplet


PercE = 'p36 p42, p36t24 p42t24, p36t48 p42t48, p42t72, p36t84 p42t84, p42t96, p36t120 p42t120'


PercE |= 'p40t144 p42t144, p42t168'


PercE.chan = 10


PercE.length = 192


#120bpm Breakbeat with HiHat & VibraSlap


PercF = 'p36 p42 p58, p42t24, p40t48 p42t48, p42t72, p36t84 p42t84, p42t96, p36t120 p42t120'


PercF |= 'p40t144 p42t144, p42t168'


PercF.chan = 10


PercF.length = 192


#120bpm Breakbeat with HiHat & Ride Bell


PercG = 'p36 p42 p53, p42t24, p40t48 p42t48 p53t48, p42t72, p36t84 p42t84, p42t96 p53t96, p36t120 p42t120'


PercG |= 'p40t144 p42t144 p53t144, p42t168'


PercG.chan = 10


PercG.length = 192


#120bpm Breakbeat with HiHat & Mute Triangle


PercH = 'p36 p42 p80, p42t24, p40t48 p42t48 p81t48, p42t72, p36t84 p42t84, p42t96 p80t96, p36t120 p42t120'


PercH |= 'p40t144 p42t144 p81t144, p42t168'


PercH.chan = 10


PercH.length = 192

}

function A()

{


phA = ' '


tempB=PercB


tempF=PercF


tempH=PercH


i=7


j=7


q=7


x = rand (1, 3)



if(x==1)



  {





while(i!=0) { 






phA = phA + tempB






i--





    }



  }



else if (x==2)



  {




while(j!=0) {






phA = phA + tempF






j--





    }



  }



else if (x==3)



  {




while(q!=0) {






phA = phA + tempH






q--





    }



  }


return(phA)

} #close A()

function B()

{


phB = ' '


tempE=PercE


tempG=PercG


m=7


n=7


x = rand (1, 2)



if(x==1)



  {





while(m!=0) { 






tempE.vol++






phB = phB + tempE






m--





    }



  }


else if (x==2)



  {




while(n!=0) {






tempG.vol++






phB = phB + tempG






n--





    }



  }


return(phB)

} #close B()

function C()

{


phC = ' '


tempC=PercC


tempD=PercD


o=7


p=7


x = rand (1, 2)



if(x==1)



  {





while(o!=0) { 






tempC.vol=tempC.vol+2






phC = phC + tempC






o--





    }



  }



else if (x==2)



  {




while(p!=0) {






tempD.vol=tempD.vol+2






phC = phC + tempD






p--





    }



  }


return(phC)

} #close c()

function D()

{


phD = ' '


tempA=PercA


k=15


while(k!=0) {




phD = phD + tempA




k--



    }


phD.vol=80


return(phD)

} #close D()

function grammar()

{


phr = A() + A() + A() + B() + C() + D() + A() + A()


return(phr)

}

Appendix B

# Final

# Jesse Hiestand

# Percussion & Rhythm Section Arrange by Grammar

# Melodies & Other Instrumentation Determined By Stochastic Method

#Grammar

#Intro, First Break, First Drop, Second Break, Second Drop (Climax), Outro

# S-> 0AABB0ACBBCADEBBAA

# A -> PercI | PercJ | PercK

# B -> PercL | PercM | PercF | PercH

# C -> PercA | PercG | PercE

# D -> PercC | PercD

# E -> PercG

#

#Function to Construct Percussive Phrases of Song

#

function dnb_drums()

{


#120bpm Breakbeat with HiHat & Ride Cymbal


PercA = ' p36 p42 p59, p42t24, p40t48 p42t48 p59t48, p42t72, p36t84 p42t84, p42t96 p59t96, p36t120 p42t120'


PercA |= 'p40t144 p42t144 p59t144, p42t168'


PercA.chan = 10


PercA.length = 192


#120bpm Breakbeat with HiHat


PercB = ' p36 p42, p42t24, p40t48 p42t48, p42t72, p36t84 p42t84, p42t96, p36t120 p42t120'


PercB |= 'p40t144 p42t144, p42t168'


PercB.chan = 10


PercB.length = 192


#120bpm Arpeggiated Breakbeat with HiHat


PercC = '"Tempo=700000" p36 p42, p42t24 p36t24, p36t48 p42t48, p42t72 p36t72, p36t84 p42t84, p42t96, p36t120 p42t120'


PercC |= 'p36t144 p42t144, p42t168 p36t168'


PercC.chan = 10


PercC.length = 192


#120bpm Arpeggiated 4/4 Beat without HiHat


PercD = ' p36 p37, p36t24 p37, p36t48 p37, p36t72 p37, p36t96 p37, p36t120 p37'


PercD |= 'p36t144 p37, p36t168 p37'


PercD.chan = 10


PercD.length = 192


#120bpm Breakbeat with HiHat & Triplet


PercE = ' p36 p42, p36t24 p42t24, p36t48 p42t48, p42t72, p36t84 p42t84, p42t96, p36t120 p42t120'


PercE |= 'p40t144 p42t144, p42t168'


PercE.chan = 10


PercE.length = 192


#120bpm Breakbeat with HiHat & Cabasa Accents


PercF = ' p36 p42 p69v30, p42t24v63, p40t48 p42t48 p69v30, p42t72v63, p36t84 p42t84 p69v30, p42t96v63, p36t120 p42t120'


PercF |= 'p40t144 p42t144 p69v30, p42t168v63'


PercF.chan = 10


PercF.length = 192


#120bpm Breakbeat with HiHat & Ride Bell


PercG = 'p36 p42 p53, p42t24, p40t48 p42t48 p53t48, p42t72, p36t84 p42t84, p42t96 p53t96, p36t120 p42t120'


PercG |= 'p40t144 p42t144 p53t144, p42t168'


PercG.chan = 10


PercG.length = 192


#120bpm Breakbeat with HiHat & Mute Triangle


PercH = ' p36 p42 p80, p42t24, p40t48 p42t48 p80t48, p42t72, p36t84 p42t84, p42t96 p80t96, p36t120 p42t120'


PercH |= 'p40t144 p42t144 p80t144, p42t168'


PercH.chan = 10


PercH.length = 192


#120bpm Closed HiHat


PercI = ' p42, p42t24, p42t48, p42t72, p42t84, p42t96 , p42t120'


PercI |= 'p42t144, p42t168'


PercI.chan = 10


PercI.length = 192


#120bpm Closed HiHat w/Open HiHat


PercJ = '"Tempo=700000" p42, p46t24, p42t48, p46t72, p42t84, p46t96, p42t120'


PercJ |= 'p46t144, p42t168'


PercJ.chan = 10


PercJ.length = 192


#120bpm Closed HiHat w/Open HiHat & Maracas


PercK = ' p42, p70t24, p42t48, p70t72, p42t84, p70t96, p46t120'


PercK |= 'p70t144, p70t168'


PercK.chan = 10


PercK.length = 192


#120bpm Breakbeat with HiHat & HandClap i/o Snare


PercL = ' p36 p42, p42t24, p39t48 p42t48, p42t72, p36t84 p42t84, p42t96, p36t120 p42t120'


PercL |= 'p39t144 p42t144, p42t168'


PercL.chan = 10


PercL.length = 192


#120bpm Breakbeat with Closed HiHat w/Open HiHat & Maracas


PercM = (PercK | PercB)


PercM.chan = 10


PercM.length = 192

}

#

#Function that Determines Usage & Sequence of Melodies Used in Song by Stochastic Method

#

function dnb_stoch()

{


drums = dnb_grammar()


dnb_melodies()


patches = progchange(11,1) | progchange(47,2) | progchange(11,3) | progchange(108, 4) | progchange (109, 5)



phr = ' '


# our array positions will represent different melodies


array = [0=0.05, 1=0.05, 2=0.1, 3=0.1, 4=0.2, 5=0.2, 6=0.3]


cuarray = [0=array[0], 1=array[0]+array[1], 2=array[0]+array[1]+array[2], 3=array[0]+array[1]+array[2]+array[3], 4=array[0]+array[1]+array[2]+array[3]+array[4], 5=array[0]+array[1]+array[2]+array[3]+array[4]+array[5], 6=array[0]+array[1]+array[2]+array[3]+array[4]+array[5]+array[6]]


for (i = 0; i<17; i++)


{


 num = rand(100)/100.0


 if ((cuarray[5]<num) && (num<=cuarray[6]))


   phr = phr + Kept5


 else 


  if ((cuarray[4]<num) && (num<=cuarray[5]))


   phr = phr + Empty


 else


   if ((cuarray[3]<num) && (num<=cuarray[4]))


   phr = phr + Kept6


 else


    if ((cuarray[2]<num) && (num<=cuarray[3]))


   phr = phr + Kept3


 else


  if ((cuarray[1]<num) && (num<=cuarray[2]))


   phr = phr + Kept


 else


  if ((cuarray[0]<num) && (num<=cuarray[1]))


   phr = phr + Kept4


 else


  if ((0<num) && (num<cuarray[1]))


   phr = phr + Empty


}


final = phr | drums | patches


return (final)

}#close dnb_stoch()

#

#Function to Create Instrumental Melodies of Song

#

function dnb_melodies()

{


 patches = progchange(11,1) | progchange(47,2) | progchange(11,3) 


 Empty=' '


 Empty.length=1344


 kept='fo1d24c2,eo2c3,b,co3c1,ec2,fo1v57,co3v41,fo1v51,eo3v57,fo1v46,co3v41,fo1,eo3\

v51,cv63c1,bo2c3,b,go4c1,bo2c3,bv57,bv51,eo3v46c2,co4v63,bo2v46c3,bv41,eo3c2,\

co4v63,do5c1,co3c2,co4v57,co3v63,co4v57,co3'


 Kept = kept + kept


 another = 'co2d24,dc2,f,fc3,ac2,b-,b,e,f,a,ao3,c,a-c3,a-v57,a-v51,a-v46,bv63c1,fo2c2,a-\

o3v41c3,e-v63c2,gc3,g,bc1,cc3,cc2,e-o4c1,f+o3c2,fo2c3,go3,g,f+o4c1,b-o2c3'


 Kept2 = another + another


 test = 'do2d24,do3c3,eo5c2,cv57c3,fo4v63c2,do3c1,co4c3,bo3c2,gc1,co5v41c3,bo3v63c2,b\

c1,go4c3,fo3c2,dv46c3,do4v63c1,eo5v57c2,go4v63c3,do2v57c1,bo3v41c2,go5v63c3,b\

o3v41c1,co5v63c3,ev51c2,go4v41c3,fo3v57c2,do2v51c1,do3v57c3,eo5v46c2,do4v57c1\

,bo6v63c3,bo3v41c2'


 Kept3 = test + test


 twopart ='go0d24,do1c2,e,e,b,b,b,bo2,bc3,eo4v37c2,bo2v57c3,bv51,bo1v57c2,bo2,bv63,eo5v\

51,bo2v46c3,bv41,go3v63,bo1v51c2,go2v63,bv57,b,eo4v51,eo5,go3v57c3,gv51,gv46,\

bo1c2,bo2v51,b,eo4v33'

 
 Kept4 = twopart + twopart


 part2 = 'do2d24,do3c3,eo5c2,cv57c3,fo4v63c2,do3c1,co4c3,bo3c2,gc1,co5v41c3,bo3v63c2,b\

c1,go4c3,fo3c2,dv46c3,do4v63c1,eo5v57c2,go4v63c3,do2v57c1,bo3v41c2,go5v63c3,b\

o3v41c1,co5v63c3,ev51c2,go4v41c3,fo3v57c2,do2v51c1,do3v57c3,eo5v46c2,do4v57c1\

,bo6v63c3,bo3v41c2'


 Kept5=part2+part2


 part = 'fo2d24,gc2,eo5c3,go3c2,do4,e,g,eo3c1,go2v57c2,eo4v41,go2v51,go4v57,go2v46,dv\

63c3,bo3c1,eo4v41c2,go2,go4v51,ev63,d,cc1,dc2,bo5,do4,dv57,dv51,ev63c1,ec3,gv\

46c2,eo5v63,do4v46,dv41'


 Kept6 = part + part

}#close dnb_melodies()

#

#Function that Creates Grammar from Percussive Phrases

#

#(Based on algorithm found in grammar9.k 

# by Michiko Charley & Tiffany Chong)

#

function dnb_grammar()

{


#Call for Construction of Percussion Sequences



dnb_drums()


#No Percussion Section Introduction


PercEmpty = '"Tempo=700000" '


PercEmpty.chan = 10


PercEmpty.length = 1344



#No Beat - HiHats - Light Beats - No Beats/HiHats - First Drop - No Beats/Hihats - (LeadUP) - Second Drop/Climax - Light Beats - Outro


#Must Have 16 (Climax twice)


phr = PercEmpty + A() + A() + B() + B() +  PercEmpty + A() + C() + B() + B() + C() + A() + D() + E() + B() + B() + A() + A()


return(phr)

}#close dnb_grammar()

#

#Function for A -> PercI | PercJ | PercK

#

function A() #HiHats

{


phA = ' '


tempI=PercI


tempJ=PercJ


tempK=PercK


a=7


b=7


c=7


x = rand (1, 3)



if(x==1)



  {





while(a!=0) { 






phA = phA + tempI






a--





    }



  }



else if (x==2)



  {




while(b!=0) {






phA = phA + tempJ






b--





    }



  }



else if (x==3)



  {




while(c!=0) {






phA = phA + tempK






c--





    }



  }


return(phA)

} #close A()

#

#Function for B -> PercL | PercM | PercF | PercH

#

function B() #Light Beats

{


phB = ' '


tempL = PercL


tempM = PercM


tempF = PercF


tempH = PercH


d=7


e=7


f=7


g=7


x = rand (1, 4)



if(x==1)



  {





while(d!=0) { 






phB = phB + tempL






d--





    }



  }



else if (x==2)



  {




while(e!=0) {






phB = phB + tempM






e--





    }



  }



else if (x==3)



  {




while(f!=0) {






phB = phB + tempF






f--





    }



  }



else if (x==4)



  {




while(g!=0) {






phB = phB + tempH






g--





    }



  }


return(phB)

}#close B()

#

#Function for C -> PercA | PercG | PercE

#

function C() #Strong Beats (PercG, PercE)

{


phC = ' '


phC.vol=phC.vol+10


tempA = PercA


#tempB = PercB


tempG = PercG


tempE = PercE


i=7


j=7


k=7


l=7


x = rand (1, 3)



if(x==1)



  {





while(i!=0) { 






phC = phC + tempE






i--





    }



  }



else if (x==2)



  {




while(j!=0) {






phC = phC + tempA






j--





    }



  }



else if (x==3)



  {




while(k!=0) {






phC = phC + tempG






k--





    }



  }



#else if (x==4)



#  {




#while(l!=0) {




#

phC = phC + tempB






l--




#
    }



#  }


return(phC)

}#close C()

#

#Function for D -> PercC | PercD

#

function D() # Lead Up

{


phD = ' '


phD.vol=phD.vol+10


tempC=PercC


tempD=PercD


o=7


p=7


x = rand (1, 2)



if(x==1)



  {





while(o!=0) { 






tempC.vol=tempC.vol+2






phD = phD + tempC






o--





    }



  }



else if (x==2)



  {




while(p!=0) {






tempD.vol=tempD.vol+2






phD = phD + tempD






p--





    }



  }


return(phD)

} #close D()

#

#Function for E -> Climax

#

function E()

{


phE = ' '


tempG=PercG


z=14


while(z!=0) {




phE = phE + tempG




z--



    }


phE.vol=90


return(phE)

}
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