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VOICE RESEARCH AND TECHNOLOGY
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Bits, Bytes, Gigs, and Other 
Technology Jargon
Ingo Titze

The information revolution has brought vocabulary into 
our daily lives that is often adopted and passed on without much 
thought. Voice technology is loaded with words we accept without 
much question as to origin and definition. Recording, reinforcing, 

storing, and transmitting vocal signals plunges us into the digital world and 
its computer-based language. 

Computers are built with miniaturized electronic circuitry that allows 
electric current to flow or not flow in tiny loops. This creates binary on-off 
states (or flow–no flow states). The off state is represented by a zero (0) and 
the on state is represented by a one (1). The word binary digit, abbreviated 
as bit represents these two states. It is like having only one finger (digit) on 
the hand. We can raise the finger or not, which allows us to represent either 
zero or one (i.e., one positive value with respect to zero). If we try to repre-
sent values beyond zero or one, however, we need multiple hands. Electronic 
design can concatenate circuits that allow a huge number of independent 
states to occur, so that binary numbers in the form 01001011 . . . . . can be 
formed. With eight binary digits, for example, which would be like having 
eight one-finger hands, it is possible to count from zero to 28 = 256. Any 
physical quantity (e.g., pressure, frequency, displacement) could be repre-
sented with an accuracy of 1/256, or 0.39 %. This is good enough for some 
measurements, but inadequate for others. Hence, binary numbers can have 
many more digits, often up to 64. 

The byte is a unit of digital information (a number) that is represented 
by eight bits as described above. Historically, the byte was the number of 
bits used to encode a single character of text in a computer. (Consider all 
the alpha-numeric characters on your keyboard, including upper and lower 
case.) The byte is the smallest addressable unit of memory in many computer 
architectures. We measure the amount of memory in our digital devices in 
mega-bytes (millions of bytes), giga-bytes (billions of bytes), or tera-bytes 
(trillions of bytes). The marketing and colloquial abbreviations “megs” and 
“gigs” result from desires to shorten words, but they reduce clarity if the 
suffix bits or bytes is left off. 

Misunderstandings can also occur when the rate of transfer of digital 
information between devices is confused with the amount of storage of digital 
information in a device. The industry is often responsible for the confusion by 
using only the letters M, G, and T. For rate of transfer, the units mega-byte per 
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second (MB/s) or giga-byte per second (GB/s) should be 
used. These units also relate to internal transfer within a 
device. In any computational device, the basic units are 
the processor and the memory. The processor takes infor-
mation from memory, does something to it, and stores it 
again. This process is executed in MB/s or GB/s. One can 
have small memory with large processing speed, or vice 
versa. Generally, the two are upgraded simultaneously. 

In the digital music industry, complex sounds are 
converted from analog devices to digital devices, or 
vice versa. Microphones and loudspeakers are the 
common analog devices, while recorders, amplifiers, 
filters, and mixers are common digital devices. All of 
these components can add noise, distort the signal, or 
limit the frequency response. Thus, it is important to 
consider accuracy, speed, fidelity, and storage capac-

ity throughout the entire system. Accuracy is deter-
mined by the number of bits or bytes that a processor 
or converter uses to represent a physical quantity 
(32 or 64 bits is typical today). Speed is determined 
by how rapidly the binary numbers can be modified 
and/or transferred. It can vary from only a few MB/s 
to several GB/s, depending on the links and proximity 
of the components. Fidelity is determined by how little 
the numerical signal is changed by added noise, distor-
tion, or inadequate sampling in processing and transfer 
(44.1 kHz sampling, a signal-to-noise ratio about 90 dB, 
and harmonic distortion less than 1 % are common in 
the music industry today). Storage capability is the least 
challenging; it has advanced rapidly into the tera-byte 
(TB) range with low cost hard disk drives or solid state 
memory devices.

57 voice experts from across the 
country—many of whom are NATS 
members—have contributed to an 
amazing collection of quick-to-read, 
yet deeply insightful strategies. 
Royalties from book sales are being 
donated to National Association of 
Teachers of Singing. To date, NATS 
has received close to $1,500 in royalty 
donations. Thank you, contributing 
authors and readers!

Compiled and edited by Brian Winnie, The Voice Teacher’s 
Cookbook is like finding expert trade secrets all placed in one 
easy source. With outstanding records of performance, workshop 
clinics, recordings, research, composition, leadership, and 
teaching, the authors provide their favorite “recipes” that will 
expand your current knowledge and inspire all levels of voice 
teachers and singers. 

Here is a baker’s dozen of the recipes you’ll discover inside:

Deke Sharon, Founder, Contemporary A Cappella Society
Soup to Nuts: Using Your Voice as Many Different Sounds

Robert Edwin, Member, American Academy of Teachers of Singing
Vocal Animal Crackers

Marci Rosenberg, University of Michigan Vocal Health Center
Staple Pantry Ingredients: Applying Exercise Physiology 
Principles When Training the Vocal Athlete

Matthew Edwards, Associate Professor, Shenandoah 
Conservatory

Icing the Song: Onsets and Releases in Rock Singing
Matthew Hoch, Associate Professor, Auburn University

Ingredients for Good Choral Singing (as opposed to Solo 
Singing)

Kathryn Green, Professor of Voice, Shenandoah Conservatory
Cross Training Ingredients for the Female Belt and Classical 
Voice

Craig Hella Johnson, Artist in Residence, Texas State University
Becoming a Master Chef: The Professional Choral Singer

Kenneth Bozeman, Professor, Lawrence University
Inspired Inhalations!

Lisa Popeil, Creator, Voiceworks Method
Baking a Great Belting Sound

Kimberly Steinhauer, President/Founding Partner, Estill Voice 
International, LLC

Everything is a Mix: It Depends on your Recipe!
Kat Reinhert, Head of Contemporary Voice, University of Miami

Original Recipes: Application of Vocal Technique to 
Address Artistic Choices in Original Music

Loraine Sims, Associate Professor, Louisiana State University
Transgender Singers Tetrazzini and/or Outside-the-
Gender-Binary Bienville

Jeannie Gagné, Voice Professor, Berkley College of Music
Cookin’ with Gas: Breathing Facts, Best Practices, and 
Helpful Imagery
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