
 

UNIVERSITY OF OKLAHOMA 

 

GRADUATE COLLEGE 

 

 

 

 

 

 

 

FEW IN NUMBER 

 

 

 

 

 

 

A THESIS 

 

SUBMITTED TO THE GRADUATE FACULTY 

 

in partial fulfillment of the requirements for the 

 

Degree of 

 

MASTER OF MUSIC 

 

 

 

 

 

 

 

 

 

By 

 

ANGELOS MITSIOS 

 Norman, Oklahoma 

2018 

  



 

 

 

 

 

FEW IN NUMBER 

 

 

A THESIS APPROVED FOR THE 

SCHOOL OF MUSIC 

 

 

 

 

 

 

 

 

BY 

 

 

 

 

______________________________ 

Dr. Konstantinos Karathanasis, Chair 

 

 

______________________________ 

Dr. Eugene Enrico 

 

 

______________________________ 

Dr. Jeffrey Swinkin 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright by ANGELOS MITSIOS 2018 

All Rights Reserved. 

 



iv 

Acknowledgements 

I would like to thank my primary instructor, Dr. Konstantinos Karathanasis. His 

guidance and insightful commentary on my artistic output has been instrumental in my 

advancement in the art of music, and in music technology. I would also like to thank Dr. 

Marvin Lamb for his support during my study at the University of Oklahoma. I would 

like to thank Dr. Roland Barrett, for his continuous effort to accept and advance the 

composition studio of the University of Oklahoma. Next, I would like to thank Mr. 

Dimitrios Tsimperis, and Dr. Avgoustinos Sykopoylos. Without their support, my 

studies at the University of Oklahoma would have been next to impossible. I would like 

to thank Aikaterini Tsioukra for her support, insightful artistic comments, and help with 

research methodology. I must extend my sincere thanks to my composition colleagues 

here at the University of Oklahoma. Their friendship and help illuminate numerous 

paths in my pursuit of art. Lastly, I would like to thank my family. My parents, both 

being teachers, provided me learning tools from a young age. My siblings have 

contributed to my diverse training and interests. To all the above, thank you. Without 

you, this degree would not have been possible. 



v 

Table of Contents 

 

Acknowledgements ......................................................................................................... iv 

Abstract ............................................................................................................................ vi 

Few in Number ................................................................................................................. 1 

Appendix A: Technical Notes .......................................................................................... 7 

Appendix B: Performance Notes ...................................................................................... 8 

  

  



vi 

Abstract 

My first work that implements voice and live sound processing, Few in Number 

uses the numbers found in the book titled “Numbers” in the Old Testament. The 

numbers in the first chapter of the book define the sectional proportions of my 

composition. The numbers were interpreted as seconds, and in some instances, divided 

by 2, to create smaller segments, without abandoning the original proportions of the 

numbers listed in the book. The main carrier of the aforementioned proportions is a 

composed vocal line, inspired locally by melismata typical of the Byzantine chant 

tradition. 

The live processing is a culmination of techniques and tools, as they were 

developed and adapted in the three semesters leading up to this work. The programming 

environment used is Max/MSP, developed by Cycling ’74®. My work features eight 

different processes. In order of implementation, these are: 1 infinite reverb, 3 

harmonizers, 1 ring modulator, 1 general reverb, 1 comb filter, 1 delay (both variable 

and fixed), 1 granular sampler, 1 re-synthesis component, 1 record and playback 

module. Those processing modules are used either alone, or in combinations, 

augmenting the vocal part. 

The main goal of the work is to create an extended vocal performance, enriched 

by live sound processing. For that reason, only one section of the work features pre-

recorded materials, whereas the rest are produced by the accompanying software in real 

time. 
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Appendix A: Technical Notes 

For the performance of this work, the following equipment has to be provided: 

• A microphone, preferably a dynamic one (i.e. Shure SM58). 

• A computer with an audio interface with 4 outputs and at least 1 input. 

• 2 speakers, and 1 feedback-cue line for the performer, preferably in-ear monitor. 

If a speaker is used for the on-stage monitor, the number of speakers is 3. 

• 4 cables: 1 microphone from the stage to the audio interface. 1 line from the 

audio interface to the stage as feedback-cue. 2 lines from the audio interface to the 

speakers. 

• A version of Max/MSP Runtime for the program to be run on, unless the 

program is packaged as a standalone application. 

• A USB pedal with an extension cord, for connection to the computer. The pedal 

should be programmed to ASCII code 32 (spacebar key). The pedal is to be 

connected to the computer prior to running the program. The pedal will be operated 

by the performer. 

• Should the performer require pitch reference cues, refer to the program for 

further instructions. 
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Appendix B: Performance Notes 

• The performer is to follow the standard notation as is. The reverse flat is to be 

interpreted as a quarter flat. 

• Where text is present, and pitch indicated without rhythm, recite using indicated 

pitch, and follow boxed text instructions. 

• Non-pitched text, indicated with x (percussion) noteheads, is to be recited with 

speaking voice, following boxed text instructions. If none, then recite once, starting at 

the beat indicated by the position of the noteheads in the specific measure. The 

beginning has to be exact in both entries. 

• The two text lines are modern Greek and standard IPA transliteration. The single 

text line is to be recited as English. 

• The performer will repeat as necessary, to fill the indicated time, as it is derived 

from the bar lines above the text. 

• The boxed numbers are the exact points in the score where the performer has to 

depress a USB pedal, connected to the computer. This will advance the program to the 

next stage of the work. 

• Decrescendo symbol ending with circle indicates “al niente” (= to silence). 

Crescendo symbol starting with a circle indicates “dal niente” (= from silence). 

• If performance cues are needed, they will be provided exactly 3” before the 

projected start of each event that begins with a specific pitch or is mostly based on 

pitch. Event 11, for example, will have no cue, since no pitch is required for it. The 

default pitch is D3. Other pitches for transpositions can be available on request. 


