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Abstract 

 This paper presents a range of information about technology in music and 

examines how computer-based musicians are implementing this technology.  The first 

part considers how the compositional framework of author, audience, and purpose applies 

to these musicians.  The second part examines the crucial hardware and software tools 

that combine in these systems to work as a singular rig and instrument.  The paper also 

covers some musical aspects of computer-based music projects, including mixing.  The 

final element discusses advancements of virtual tools, and how they are surpassing the 

capabilities of hardware gear.  Much of the research presented comes first hand from 

successful musicians who use computers as central components of their workflows, and 

is based, in part, on an internet survey conducted by the author.   	  
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 Computer Technology in Modern Music: A Study of Current Tools and How 

Musicians Use Them 

 Technological advancements are having a profound effect on how modern music 

is being created and performed.  In recent years, the so-called “computer revolution” has 

spurred new, powerful capabilities for musicians.  Computer-based musicians are in 

many cases using their personal computer as the central component for the composition, 

performance, recording, mixing, mastering and performance of their music.  Trends 

indicate that this computer technology will continue to grow in popularity amongst 

musicians, both professionals and hobbyists.  This research project is a study of modern 

computer based musicians, focusing on compositional elements.  The author will begin 

by introducing the widespread concepts of author, audience, and purpose, and will then 

describe how understanding the theory is especially relevant in this context.  From there 

the paper will dive into the tools popularly used and sometimes required for computer-

based composition, and how they work together.  Then, it will briefly address some 

musical elements of computer-based music projects, which includes mixing.  Lastly, 

findings are revealed about major advancements with software components of computer 

music systems.  Computers have a significant impact on modern music; this analytical 

paper breaks down various aspects of what goes into using computers to create music and 

showcases some of their capabilities.  

Author, Audience, Purpose 

 When a the composer reflects upon whom they are as a musician, who the 

intended audience is, and the reaction the musician intends the audience to have when 
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they consume the music can make a creation most effective.  When thought of in terms as 

author, audience and purpose, the musical journey begins with a valuable mindset. These 

concepts are applicable to all musicians, but especially important for computer-based 

musicians because of their the ability to singularly program sounds of virtually any 

instrument or soundscape.  Knowing how to channel and embody a fitting style or sound 

is crucial. 

A first objective is to begin an analysis to understand who the creator is as an 

artist, (author).  In this musical context, the focus will be on cultural upbringing (with an 

emphasis on the musical aspect of culture) and musical background.  In an article 

published by the Northwestern University Press entitled, “The Anthropology of Music,” 

ethnomusicologist Alan P. Merriam depicts the relationship between cultural upbringing 

and how the upbringing works with musicians specifically stating, 

“It is through education, enculturation, cultural learning, that culture gains its 

stability and is perpetuated, but it is through the same process of cultural learning 

that change takes place and culture derives its dynamic quality. What is true for 

culture as a whole is also true for music; the learning process in music is at the 

core of our understanding of the sounds men produce” (Merriam, 1964).   

Here Merriam suggests that music had listened to by musicians in their past 

(perhaps grow up listening to) and the music they choose to listen to on a daily basis will 

influence music that they create and contribute to their cultural identities.  Giving thought 

to and reflecting upon our lifelong collections of taste, acquired by intellectual and 
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aesthetic training (seemingly conscious and subconscious), can be a great starting point 

for computer music composition.  

Prior musical training is another vital element to the music creator's identity and 

will sculpt the quality and flavor of a musician’s computer-based composition.  Though 

having experience playing an instrument is not required to create successful computer 

based music, there is no doubt that having a great understandings of advanced musical 

elements is valuable.  In “The Digital Musician.”   Andrew Hugill breaks musical 

backgrounds up into three types: pitch orientation, rhythmic orientation and timbre 

orientation.   

The first background Hugill identifies is pitch orientation.  Types of instruments 

in this category would be example instrument groups like strings, brass, woodwind, and 

voice. Here, notes can create expressive melodies and blend to create lush, colorful 

harmonies.  Hugill makes a connection between pitch orientation and classical training or 

certain genres when stating,  

“Many musicians who knowingly work within highly established traditions, such 

as ‘classical’ music and certain forms of ‘folk’ music take pitch as a starting point 

for their musical training.  These musicians generally play an acoustic instrument 

as their main practice, and they travel a prescribed career path that involves the 

gradual evolution of technique and musicianship” (Hugill, 2012).   

This identifies one type of musical background that would have a great effect on 

someone’s musical identity. For example, if someone were to have played trumpet in an 

orchestra before starting to compose music on a computer, they may have an inherent 
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tendency to program a lead melody before a drum rhythm or even a chord progression.  

One significant genre that Hugill did not include in this excerpt is jazz music, which often 

develops an instrumentalist's ability to improvise and solo.	  

Another type of musician who possesses a different musical understanding is a 

rhythmically oriented musician.  Rhythm is the focus of many genres around the world, 

especially those often accompanied by dance.  Hugill relates rhythmically oriented 

musicians to pitch oriented musicians with the claim,  

“Another type of musician may begin with rhythm, or at least beat.  This includes 

rock and most forms of popular music.  Musicians working within this tradition 

tend to show a relative lack of interest in pitch when compared to the first type, 

although of course they do not ignore it completely” (Hugill, 2012).     

Recognizing that rhythm is a vital component of most popular music has merit.  A 

lot of computer-based music, in particular, tends to have a strong emphasis on rhythmic 

elements.  These rhythmically oriented musicians often have a better sense of how to 

make the different parts of their music better groove together.  This all suggests that 

musicians of this orientation would be best suited to focus on how their parts align 

rhythmically.  

The third type of orientation that Hugill identifies is less obvious, a timbre 

oriented musician.  Timbre is commonly referred to as tone, which is comprised of a 

sound's spectrum and envelope.  These factors determine qualities like the sonic color, 

and they make sounds distinguishable between different instruments.  Musicians who are 

able to create pleasing timbres stand at an advantage.  It certainly doesn't mean that pitch 
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Figure	  10:	  	  Eddie	  Kramer	  with	  
Waves	  representative	  doing	  the	  
comparison	  between	  hardware	  and	  
software	  processors	  (Waves	  Audio	  
Ltd.,	  Eddie	  Kramer	  on	  Hardware	  
Modeling	  and	  the	  V-‐Series)	  

entitled, “Plug-in Modeling,” Colin McDowell the CEO of plug-in design company 

McDSP, claims,  

“Anything created in hardware can be recreated in software.”  He goes on to say, 

“Writing software is a much more fluid engineering method and, by its very 

nature, more flexible than a fixed hardware design. Furthermore, the notion that 

‘classic’ analogue gear is capable of doing something that the average computer 

cannot do is outdated. Limitations, if any, only exist in the imagination, 

experience and creativity of the engineer(s) making the audio plug-in” (Lambert, 

2010).   

These plugins are now extremely powerful.   Many 

are being created to emulate the sonic characteristics of 

analog hardware while others are making advancement 

beyond previous limitations.   

Plugins modeling hardware units are becoming very 

wide spread.  Eddie Kramer is an audio engineer and 

producer who is credited in a massive amount of popular 

recordings since the 1960's, including most of the Jimi 

Hendrix and Led Zeppelin catalogs.  In a demonstration 

with a representative of the plug-in design company Waves 

Audio, Kramer tests a plug-in emulation against the piece of 

hardware that it is emulating.  Kramer states in a video 

interview,  
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Figure	  11:	  	  Screenshot	  of	  Massive	  showing	  
advanced	  enveloped	  modulations.	  	  (Native	  
Instruments,	  A	  Modern	  Masterpiece)	  

“Once I heard the strict A/B comparison, I was very hard pressed to tell the 

difference between the two.  There was a slight difference but I feel with a few 

more minutes worth of tweaking we would have got to the point where I wouldn't 

be able to tell the difference, which was very encouraging and very impressive.”  

Kramer concluded, “So what we've proven here is that it's very possible with just 

a little bit of work to very accurately match an original piece of hardware” 

(Waves Audio LTD.)   

Plug-ins are emulating classic high-end EQs like Wave's emulation of a Neve 

1073 (which Kramer tested), compressors like Universal Audio's emulation of their own 

1176, or Lexicon's emulation of their reverb effects.  However, not all high-end plug-ins 

are emulating analog pieces.  	  

Some plugin manufacturers are using computer technology to push new 

boundaries.  In the virtual processor category, plugin design company Isotope has a 

popular mastering system called OZONE, where 

users can enhance their audio using a maximizer, 

equalizer, multi-band dynamic compressor, multi-

band stereo imager, multi-band harmonic exciter, 

reverb and dithering tool, all in one plug-in.  The 

virtual instrument category has been significantly 

affected by advancement in computer technology 

as well.  Cutting edge virtual instruments are generating tones that do not try to emulate 

sounds that analog synths would produce, they are expanding into new sonic territories.  
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In 2007, Sound on Sound published an article reviewing a product that began a trend to 

move virtual instruments into new realms.  Author Simmon Price discusses the power of 

Native Instrument's Massive synth in his review stating,  

“Massive is a soft synth that is going after the big boys of the modern hardware 

synth world, such as the Access Virus and Nord Lead families. Though capable of 

it, it is not trying to be an analogue modeling synth in the way these synths are. It 

has some of the flavor of the Virus, but its kinship is more with the modern-

sounding hybrid synths” (Price, 2007).   

This is an indication that computer technology is pushing sonic capabilities to 

new boundaries.  These powerful virtual tools are very inexpensive in comparison to 

analog. 

 

Conclusion	  

 Computer technology is greatly influencing the creation of new music.  Before 

approaching a computer workstation, the imaginative process of the musician plays an 

important role in determining how the project will unfold.  The musician should consider 

who they are as a composer, who the intended audience is, and what they are hoping to 

achieve by creating their music.  Computer-based musicians configure production rigs to 

compose and mix their projects.  The computer is the central component, while 

extensions provide the ability to monitor and input data.  Tools popular to computer 

music rigs are monitoring speakers, A/D converters, microphones and MIDI controllers.  

Creating the music itself is approached and developed different ways, but having solid 
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compositional skills is a commonality of successful computer musicians.  Virtual 

instruments and processors available are extremely powerful and present many exciting 

possibilities.  Analog gear modeled in a digital format is extremely realistic and virtual 

instruments are capable of producing tones that analog pieces cannot.  Now is a fantastic 

time for computer-based musicians - the future seems to hold room for considerable 

positive development.  
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