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Skeuomorphic design is 
the incorporation of 
functionally unnecessary 
but familiar aspects on new objects, so that they may 
look comforting or classic; rivets on blue jeans is a 
good example.

Skeuomorphisms are not 
culturally unnecessary, 
however; their comfort 
stems from the delectable 
design scraps of a prior 
generation that we’d 
rather keep around. 
They’re an expression of 
sentimentalism, and they 
make us happy.

a preference, is yours to 
choose, but the science is 
not.

I’m going to demonstrate 
that digital is truer sound 
through the science of 
sound.

Sounds are waves of 
disturbances in the air, 
and the point of any storage 
medium is to store a sound 
wave as accurately as 
possible.

Digital music has made 

a lot of audiophiles 

unhappy. It’s intangible 

and perceptibly low in 

value thanks to free 

replication. It’s somehow 

less real.

An army of youth own 

both an iPod and vinyl. 

This seems to be a tacit 

acknowledgement that 

digital is convenient, 

but vinyl has not been 

replaced. Vinyl is not 

merely music, it’s 
physical, chic and often 

beautiful.

But it’s not technologically 
superior. It isn’t a 
truer representation of 
sound.

I’m asking that we not 
let our anxieties over 
the lack of romance 
in digital culture 
cloud our empirical 
understanding of the 
formats. An analog bias, 

Which does this better? 
Analog technologies or 
digital?

As the argument is “Digital 
is not dirty”, I’m going to 
approach this by proving 
digital to be a practically 
perfect copy of the original 
sound in competition against 

the older medium of vinyl, 
which is, in its best moments, 
incredibly sensitive to 
miscalibration and damage, and 
holds no specific functional 
advantage to boast.

The argument is scientific 
and I ask that you set aside 
any cultural biases. It may be 
true that vinyl is enjoyable 
to collect, lovely to handle 
and gorgeous with it’s square 
foot cover art, but it is not a 
truer representation of sound. 
I am not arguing that vinyl is 
a pointless medium, only that 
digital has a much cleaner, 
more accurate sound, according 
to the facts.
Understand that a wave is 
the relationship between its 
ups and downs (amplitude) 
and frequency (“side to side 
motions”, or more accurately, 
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the change in amplitude over time.) 

To record sound, we need to record 

these two pieces of information.

A superficial understanding of how 

digital accomplishes this is usually 

the basis for a slightly learned but 

anti-digital argument. Digital sound 

is accomplished through discrete 

sampling, that is, recording only 

tiny dots of the sound on and off, 

very quickly. If you sample often 

enough (say 44,000 times per second), 

your dots form a continuous wave.

“ Aha! Right there! Digital is 
incomplete. There’s infinite amounts 

of sound between those dots – they 

don’t form a perfect wave any more so 

than pixels form the gaze of an eye!”

That’s patently false and 
scientifically ignorant. For one, 

there isn’t an infinite amount of 

sound between those dots: sound 
is a disturbance, an energy, and 

having an infinite amount of 
energy in infinitesimal places is a 

misunderstanding of nature. If that 

were the case, you could power New 

York City off the pluck of a guitar 

string.

The Nyquist-Shannon sampling theorem, 

an impressive piece of mathematics, 

proves one can perfectly recreate an 

original wave from discrete samples, 

given a number of samples at least 

twice as great as the frequency of 

the wave.

This recreated wave is not one 
containing “gaps” or “steps” but a 

verbatim waveform.

“CD quality” digital music is 
mastered to 44,100 samples per 
second, allowing to perfectly 
recreate a wave of up to 22kHz, which 

is a little higher than the human 

ear is physically capable of 

perceiving. Digital techniques
 

can recreate wave frequencies 

perfectly.

That’s one of the two pieces 

of information needed for a 

storage medium. What about the
 

amplitudes?

Specifically, we’re talking 

about the accuracy with which 
we 

record those 44,100 per second
 

samples. Natural sound does 

not produce round numbers; the
 

samples are highly fractional 

numbers like 4.69301. Like 

the minimum bound on the 

number of samples needed to 

recreate frequencies beyond 

the capability of the human ea
r 

to detect, there is a minimum 

number of decimal places that 

must be recorded to cross 

the same barrier of human 

perception.

Enter the computer.
Despite being among the most 

powerful machines ever produce
d 

by man and born from the 

calculator – running circles 

around a human performing 

arithmetic – a computer is 

actually rather poor at storin
g 

numbers.

Or rather, it’s only really 

very good at storing numbers 

you would need in practicality
, 

which is a very limited range 

in contrast to the infinity of
 

natural amplitudes one could 

produce with any instrument.

Can a computer store enough 

decimal places? We need to 

understand what a number is 

according to a computer.

Computers store numbers using 27
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bits (binary digits, or base 
two numbers). A computer’s 
processor has a native number 
of bits it performs all 
mathematics in (roughly). 
You’ve perhaps heard of 
“8-bit” in reference to 
pixelated images on the 
Internet, or purchased a 
laptop advertising a “64-bit” 
processor.
Those are the bit counts. 
That’s the limit on the 
numbers it can store (not 
necessarily on the decimal 
places but this cursory 
explanation will remain 
accurate).

A bit signifies two values. 
8-bits is 2^8 possible 
numbers, or 256. 64-bits 
is 2^64 or 1.844×10^19 
numbers.

Most digital music, like 
CDs or iTunes purchases, 
record their samples using 
16 bits, which provides a 
total of 65,535 possible 
numbers.

Digital techniques can store 
waves to within the limits 
of human perception – more, 
in fact, as is often needed 
in audio engineering. Those 
are the facts.

(As I’ve certainly used up 
the patience of all readers 
with regards to the technical 
side of digital audio, I won’t 
go into arguments such as 
24-bit to 16-bit dithering, 
used in mastering audio, or 
whether the dynamic ranges 
typically found in 16-bits is 
really the result of technical 
limitations, or bad engineers. 
If you’re interested in having 
such debates, feel free to 
e-mail me.)

Enter the bias.
“ But I know vinyl sounds 
better. I’ve heard it with my 
own two ears.”

This is purely a bias, a 
preference. It’s not a matter 
of right and wrong. What I’ve 
hoped to prove is that digital 
can store audio perfectly, 
and is far more practical and 
accurate than vinyl in the vast 
majority of cases.

One common analog bias 
involves calling analog sound 
“warmer”. The warmth of vinyl 
is not unique to vinyl – it 
can be captured and reproduced 

Can the human ear 
detect the difference 
between 65,535 
possible levels of 
amplitude? Definitively 
not. Noticing the 
differences between 
65,535 different levels 
of sound would require 
the photographic 
equivalent of using a 
microscope to see the 
tiny splatters of ink 
that actually comprise 
a printed photograph — 
a really high-quality 
printed photograph.
We can store the 
frequency perfectly, we 
can store the amplitude 
perfectly.

perfectly on digital. It 
also depends on what we’re 
talking about (“warmth” is 
not a very specific quality 
of sound, scientifically 
speaking). Some of the warmth 
may come from the equipment 
being used, or from the 
particular way a record was 
mastered. Regardless, it can 
be reproduced accurately in a 28



digital medium.

The real problem of digital is 
terrible mastering on the part of 

record companies with regards to 

volume.

Recording engineers have to make 

a tradeoff between the default 
loudness of a particular track 
and it’s volume intricacies: the 

louder a track (before you turn 
it up further), the less subtle 
the volume changes can be. It was 

common practice in the past to 
prefer subtle volume changes at the 

expense of track volume (after all, 

you can just turn up your stereo 

if it’s too quiet), but in recent 

years, likely due to the popularity 

of the (terrible sounding) earbud, 

recording companies have mastered 

tracks to prefer loud default 
volumes at the expense of intricate 

sound.

Embrace new culture
Recall the skeuomorph philosophy 

and consider it the best kind of 

vintage, the pinnacle solution 
for the past: retain the 
delectable and use it to inform 
the future.

In digital vs analog, this means 
throwing away baseless, biased 
notions of analog accuracy and 
understanding what your vinyl 
collection truly is: a gorgeous 
and physical representation of 
music, but not a truer sound.

Most importantly, do not allow 

an extremist preference for 

the antiquated to infect 

the way you drive our 
collective culture forward: 

digital is not dirty.

Read on if interested- 
especially if in 
disagreement:
Hydrogen Audio Forum’s 
Myths About Vinyl: http://

wiki.hydrogenaudio.org/
index.php?title=Myths_
(Vinyl)29



EVENTS CALENDAR

Cat Party, La Corde, 
The Babs Johnson Gang

The Trees, Issac Bear, Egg

Sand, Death Songs, 
And And And

Walls, Dead Boomers, 
Buk Buk Big Ups

Woolen Men, Woollen Kits, 
G. Green

Dream House, Delema, TBA

Sea of Bees & Agent Ribbons

Clouds & Mountains, Haunted 
Windchimes, Willy Tea Taylor

Sewn Leather, Dracula Lewis, 
Rene Hell

Gravys Drop, Dukes County 
Love Affair, Croissants

Fri, 1/20 Haven Underground- Nevada City

Fri, 1/20
Villanova House- Davis

Sun, 1/22 Java Lounge- Sacramento

Sat, 1/28 Bows & Arrows- Sac
Sat, 1/28 Luigi’s- Davis

Mon, 1/30
Davis Bike- Collective

Tue, 1/31 Bows & Arrows- Sac

Sat, 2/4 Bows & Arrows- Sac

Sun, 2/5

Robot Residence- Davis

Sat, 2/11

Java Lounge- Sacramento

Robot Residence- Davis

Villanova House- Davis

Pregnant, Books on Tape, 
Darlingchemicalia

Sat, 2/13

Sat, 2/22

for more info go to undietacos.org

Filistine, El Papachango,Basil, 
!HolyHoley!

HellaCapella ARC Pavillion- Davis






