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This is a book about sound and music-making for creative 

beginners. Audiophiles have a distorted sense of history, 

and music-makers want to 'go create'. This book is for both 

camps, and also for those other creative people who want to 

lear n about sound, record audio, write music, add audio 

content to websites, videos and games - or simply share it 

with their peers. 

Digital audio and music have driven the uptake of new technology and new 

possibilities since their inception. Who would have thought even ten years ago 

that your laptop could be a virtual recording studio to rival the greats? 

This book sweeps aside the technobabble and puts today's 

leading-edge technology back into the hands of people who 

just want to be creative. More than that, it discusses the histor y 

of audio and music-recording from the l 9th centur y to the 

future, tunes into the basics of sound and acoustics and shares 

production tips and creative strategies from some of the 

biggest names in the business. 

Just like the technology it discusses, this book samples audio in 

depth to build up a more accurate picture of what digital 

technologies really mean for audio and music recording today 

It sets out the options - it might even make you think. 

6 c o m pl e te guide to dig ital audio 

No book can ever be a guide to all the 

software packages, and all the latest 

features - publishing moves far too slowly 

for that. But in a world of speed, disposability 

and yesterday's news, the basic principles 

of sound and digital technology stay rooted 

to the spot. 

This book doesn't attempt to be a magazine 

or a website. Instead, it offers an introduction 

to first principles and best practice, for today, 

and for the foreseeable tomorrow. Where you 

take your creativity next is up to you. 

Wherever you go, enjoy it. 

You have the right to remain silent. But if you 

do, this is not the book for you. 

Chris Middleton 
Brighton UK, 2004 





I N T R O D U C TI O N 2 F E AT U R E D  I N  T H I S B O O K: 

• History of audio recording •Peter Gabriel 's OD2 venture explained 

•Production tips and secrets from some of the UK's top engineers •Tips on how 

to make it in audio •Jargon busters on all the digital audio terms you need to know 

• Q&l\s from ADULT. and DAT Politics •Insider views on audio in computer 

games •A tour of the major software packages and tools •Future views on audio 

in the online world •Vector audio unveiled by one of its designers. 

H O W TO U S E  T H I S B O O K  

The Complete Guide to Digital Audio is divided into four 

parts. Channel One deals with audio history; the theory 

of sound and the simple facts about analog and digital 

recording, then offers a personal view of the digital world. 

Channel 'IWo looks at the basic technologies, the hardware 

and the software, and matches your needs to equipment 

choices.You'll find a software guide in the middle. Channel 

Three discusses recording strategies and techniques. And 

Channel Four looks ahead to emerging technologies, 

innovations and distribution channels, and throws a variety 

of other voices into the mix . 

So,  what are you r  chances of gett ing  a foot through  the door  

of the music  i ndustry? F ind  out how some of the UK's top  

eng ineers got there and  formulate your plan of act ion .  Turn to  

page 176 for ins ider  views. 

8 complete guide lo d i g i tal aud io 

S O F T W A R E  F E AT U R E D  
I N  T H I S B O O K  

Log ic  Aud io  and  Plat i n u m  

Cu base SX/SL and  5 VST 

Reason 

Ableton Live 

AC I D-PRO 

Pro Tools and  Pro Tools LE 

Cool  Ed i t  Pro 

B IAS Peak and  B IAS Deck 

Ste in berg Nuendo  and  Hal ion  

Nat ive I nstru ments FM7, Kontakt,  

Reaktor and Absynth 





CHANNEL ONE 

TUNE IN ... 



I N  T H IS S E C TI O N :  
Be careful Mr Beethoven ... 

Tune in to history: the first 50 years of audio 

Audio history: Decade by decade 

What is sound? 

What is analog recording? 

What is digital recording? 

Audio in the digital world: a personal view 

Jargon buster 

C O M I N G U P: 
Do I need a computer? 

Software versus integrated studios 

The digital advantage 

'Help me, I want to .. .' 

Jargon buster: interfaces 

Software-only solutions: 

MIDI sequencing, audio editing, virtual 

studio, packages, realtime software 

Pro Tools 

Jargon buster: file formats 

An introduction to MIDI 

Mac or PC? 

Linux for audio and music 

Soundcards 

Virtual instruments 

Software security and digital rights 



01.01 
In a magazine interview in� )02, singer, composer and Real 

World impresario Peter G al iel said, 'Music used to be 

about what you could achie e for yourself independently 

Now it 's about what you can conceive.' 

G abriel was talking about digital audio and music 

technology opening up path after path of possibilities. Each 

one leads to other paths of technology choices, recording 

methods and strategies for turning what we hear in our heads 

into a finished piece of audio. Or at least ,  into content that is 

frozen for an instant in time before passing on somewhere 

else. So many forking paths! 

PART 01. TUNE IN 

CHAPTER ONE 

Today; everyone 's a music-maker, and everyone 's an audio 

buff - from the hardcore instrumentalist who sets aside the cash 

for a new piece of gear, through digital video makers, animators 

and Web designers, to desktop DJs, remixers and MP3 fans. 

Millions of people use their computers to sample, loop, program 

and record digital music and audio. Many of them do it legally 

The choice of technologies is astonishing, and so are the 

opportunities. Do you want to use your laptop to jam in real time 

with other musicians? Find out how on page 1 1 4 .  

The problem with all this choice, though, is how do you 

choose? G abriel is not immune to the problem. His 2002 album 
Up includes the line 'What's left out and what's left in? ' ,  a plea 

perhaps, from a man who took ten years to record it, and 

emerged from his Real World studios saying, 'I could have done 

with a little more time. '  This book is about matching technology 

choices to content to create stunning digital audio - before time 

runs away with your ideas. 

B E  C A R E F U L ,  M R  B E E T H O V E N ,  

T H AT W A S  Y O U R  N I N T H ! 

1 2  part 0 1 .  t u n e  in 

Left Whi le i t  i s  often said that  

d i g i ta l  aud io  can o n ly i m itate 

ana log a u d i o ,  what we eventual ly 

hear  t h ro u g h  spea kers o r  

head phones i s  a lways ana log .  

R i g h t :  Th is  Pro Tools stu d i o  i s  a 

complete d i g i ta l  a u d i o  p roduc t i on  

fac i l i ty. See pages 118a nd  148for  

more on  t h i s  techno logy. 







B e low: The most obv ious benef i t  of 

choosing a d i g i ta l  setup  over, for 

exa mple ,  h i -f i  sepa rates is  the 

conservat i on  of space.  M ost bas ic  

notebook computers a re now 

ca pab le of savi ng  and  catalogu i ng  

a mass ive l i b ra ry of songs .  Also, 

most M P3 p layers can now store 

more than  enough  mus ic  to get 

you through  a long commute or  

an  average plane j ou rney. 

• 

Content, then, is losing the constraints of the technology that's 
available to make it - and store it. The limits are, as Gabriel 
says, solely within your imagination. 

So what is new about digital technology? One thing 

above all else. The digital realm is putting professional, 

broadcast quality audio and video within everyone's grasp . 

The £1 , 500 that might buy you a day in one of the 

world's shrinking handful of top recording studios could also 

buy you a computer, audio production software, a DVD 

recorder and a gateway to a worldwide audience of file-sharing 

communities and Internet radio fans . 

But don't get ahead of yourself too quickly. They push 

the peak higher, but digital technologies also make your 

mistakes more obvious . It's an unforgiving medium that 

promises much, but leaves novices exposed. Nevertheless, 

music software throws open the door to play, fun and 

experimentation. 

This book is about being positive - but also realistic. 

We are no longer just consumers . Anyone with a computer can 

create broadcast-quality content. 'Go create ' ,  as Sony says . But 

in an age of technology convergence, this means that content 

is evolving into new forms, and merging with others . 

Historically, content has always been dictated by format 

- just look at how 'talkies' transformed not only the experience 

of cinema, but also the type of movies that were made. We'll 

.............. 
-·­
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chapter 01 

look at how digital content is changing in 
Channel Four, on page 1 72 ,  along with audio 

for games. In that section, we'll also look at 
new forms of audio that could not exist 

outside the digital realm. As our timeline 
suggests, it's inevitable that technology will 
take us this way. 

But this same technology is also 

moving faster than many people's ability to 

assimilate it. Indeed, many of our conceptions 

about what content is - or could be - are 

lagging behind. This book will get you up 

to speed, and it also includes a look at what 

lies ahead - at new ways of making and 

consuming audio - as well as at the new 

forms that audio content may take . 

So, this is a good time to learn the first 

and most important lesson about sound: 

'digital' audio is a misnomer. As soon as sound 

arrives at a loudspeaker then enters your ears, it 

has made several journeys through the analog 

domain. To get sound into a digital format, it 

must also pass through analog stages. 

Digital and analog technologies offer 

unique ways of creating, storing and 

interacting with sound. Analog recording can 

exist without digital; but digital audio cannot 

exist without the analog dimension, except as 

a stream of data. That's why it is essential to 

understand what sound is, and how it 

behaves, before we look at the technologies 

to deal with it and play with it. 
So where are we now? Well, the 

simplest way to answer that question is to look 

at where we've come from. 

1 5  



T U N E  I N  T O  H IS T O RY: T H E FI R S T  50 Y E A R S  O F  A U D I O  H I S T O RY 

The analog century begins with a nursery rhyme . . .  

187 7  

In December 1 877 ,  Thomas Edison makes the first �ndisputed 

audio recording: his recitation of 'Mary had a little lamb' on 

the Edison Phonograph, patented two months later for use as 

a dictation machine. The recording is etched into a hand­

cranked cylinder covered with tinfoil. A horn gathers the 

sound of his voice, causing a diaphragm to vibrate and an 

attached needle to etch a track onto the cylinder as it turns. 

The characteristic soundwaves of his voice forming the words 

literally 'write the sound' onto the foil. Reversing the process 

plays the recording back - the founding principle of audio 

recording. 'Phono' comes from the Greek phone, meaning 

sound, and ' -graph' from graphein, to write .  So 'Phonograph' 

means 'written of sound', a principle obeyed literally 

by Edison's patented machines. (Also 'Phonogram', 

'Gramophone' and so on. The format wars had begun !)  

1 6  part 0 1 .  t u n e  in 

Above left : Thomas Ed ison  with h i s  

Phonogra p h  mach ine ,  a very ea rly 

exa mple of a u d i o  techno logy. 

Above r i g h t :  E m i le Berl i ner  ta kes 

the concept a step further with the  

G ramophone .  

1887 

The familiar Gramophone is introduced by 
Emile Berliner. Vulcanite discs are engraved 

laterally (the needle moves from side to side) 

in a spiral groove towards the centre. Like the 

Phonograph, its capacity is limited to two 

minutes of recorded sound, at a hand-cranked 

3 0  revolutions per minute (rpm) . Soon the 

search will be on for new content to fit the 

limitations of the format, heralding a later 

boom in the writing and recording of two­

and three-minute songs . 

1888 

Berliner establishes the principle of pressing 

copies from a master disc after years of 

research at an independent lab in Washington, 

DC. This principle continues through shellac 

and vinyl to glass-master CDs a century later. 

The latter will employ the photoelectric effect 

to etch data optically into foil with a laser; a 

distant echo of Edison's first experiments . In 

Berliner's analog process, a reverse mould is 

taken of the recording, coated in nickel and 

pressed into vulcanite blanks .  The era of mass 

production begins with seven-inch discs : a 

classic format arrives before its time. But 

Edison's cylinder is still going strong in the 

new world of nickel - and dimes. 



R i g ht :  Va ldemar Pou lsen's 

Teleg raphone was an  ea rly 

ancestor of the tape recorder ,  

record i n g  aud io us ing magnet ic  

f lux o n  a spool  of w i re .  Note the  

telephone-style headsets. 

chapter 01 

1889 

Edward Easton founds the Columbia 

Phonograph Company in the US, later to 

become Columbia Records. Like today's 

multinationals, it finds selling content more 

profitable than making hardware. But the 

technology is poor at recording music. 

1890-1897 

A teenager, Guglielmo Marconi , begins the 

experiments that will lead to the invention of 

radio .  Record companies proliferate, and 

both hardware and recorded music sales 

begin the upwards swing that lasts until the 

present day. Combined with sheet music 

sales and multiple versions of songs, the 

philosophy of 'pile 'em high, sell 'em again 

and again' is firmly established. 

1 7  



1898 

Valdemar Poulsen invents the Telegraphone, the 

ancestor of the magnetic tape recorder. It records 
soundwaves as magnetic flux onto a steel wire, 

from changes in voltage (see What is sound? ,  
page 28). Later technologies will replace wire 

with metal oxide tapes - the wider and faster, the 

greater the bandwidth. The era of editing and re­

recording is born. It's called the 2 0th century. 

1901 

The Indestructible Phonograph Record 

Company files for bankruptcy, failing to 

live up to its billing - in any sense of 

the word ! 

1902 

Popular ten-inch discs of opera star Enrico 

Caruso spearhead the global rise of inferior, 

mass-produced discs over expensive 

cylinders. An unstoppable revolution begins 

for format, content, artists and publishers. In 

fact, there are now 78 revolutions per minute. 

Regal Zonophone introduces double-sided discs, 

halving the number of discs needed to store the 
same quantity of information. This process, 

equivalent to Moore's Law (and Moore's Wall) of 

computer processor power is discussed on page 65. 

The New Pneumatic Victor 
New and remarkable invention-the pneumatic principle 

of the finest organs added to the Victor, amplifying its pure 
musical tone into a magnificent volume of melodious sound. 

New and ingenious form of sound-box. Electric motor 
and air-compressing apparatus of specially constructed type. 

1 8  

Fills the largest ha.II, theatre, or church Grand opera, �program or oompkte ooocert entertainment in orie instroment. Every record that cau be played upon the Victor is produced wilh even fuller effed 
on the Victor Aux-e-to-pbone. 

SUllp1e to opera1e i ltroog aod finely made. A beautiful piece of furniture. 
."\t principal Victor deali!rs on or before Octobff 1S1. Vicwr Talking Machine Co., Camden, N. J. 
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part 0 1 .  t u n e  in  

Ab ove: The not-so - h u mb le 

phonogra p h  record ,  wh i le n o  

longer  the  most p o p u l a r  format ,  

e n d u res over generat ions .  

I ro n ica l ly, the  I nternet has n ow 

fac i l i tated a g lobal  trade i n  78rpm 

records ( such  as the  one  a bove ) .  

Left : An early vers i on  of the  

n i g htc lub sound  system,  perhaps? 

N ote the  pr ice ,  a n d  imag ine  t ry i ng  

to  DJ  a party w i th  one  of these! 

1904 

The sensible walls of the short-play format are breached when 

the UK's His Master's Voice (later HMV) records an entire 

opera over 40 discs, which weighed nearly as much as Mr 

Caruso himself. In 1909, these 'books' of records will become 

known as albums. Meanwhile, HMV's famous logo depicts a 

faithful dog listening to his master's voice on a Gramophone. 

Edison and Berliner live on in spirit, perhaps? 

1908 

The US establishes the first national audio archive of folk songs 

and local singers. This is the recording tradition of preserving a 

'folk' performance that continues right up to Sam Phillips' 

recordings of local boy Elvis Presley in 195 3 ,  at Sun Studios in 

Memphis. The use of the studio as a creative tool will begin in 

earnest with multitrack recording in the 1940s - creating 

performances that would not be possible as 'audio verite'. 



1909 

The word 'album' is applied for the first time to a packaged 

multidisc recording, Tchaikovsky's Nutcracker ballet suite . The 

'album' as we know it will be popularised after World War II by 

artists such as Frank Sinatra and Ella Fitzgerald with their 

songbook-style collections on a single disc. This concept is being 

lost in the Internet age, as content escapes format. 

1913 

Edison abandons cylinders, and pioneers superior plastic discs 

played by a diamond stylus . (Vinyl records employing a similar 

playback process, microgrooves and slower revolutions of 3 3 .  3 

rpm and 45 rpm will appear in 1 948-1 949.) But prime-mover 

Edison's cylinder technology will live on in dictation 

machines, its original purpose, as far as the late 1 960s. In the 

1 990s, of course, digital dictation machines will allow voice 

recordings to be translated directly into editable text - the 

logical conclusion of Edison's vision. From 1 9 1 3  onwards, 

however, the development of audio technology is driven by 

music, radio and the movies, and not by 'office' tasks.  

Ab ove : The development  of a u d i o  

techno logy is  driven b y  mus ic ,  

rad i o  and  the movies. 

Left : M us ica l  styles and record i n g  

technolog ies have b e e n  i n f luenc ing  

each other for a lmost a century ;  a 

recorded vers ion  of Livery Stable 

Blues spawned the beg i n n i n g  of the  

Jazz Age i n  1 9 17. 

chapter 01 

1916 

Case Research begins experimenting with 

adding soundtracks to celluloid film - a 

technology a decade or so younger than 

audio. The first step on audio and video's 

long, shared journey is taken. 

1914-1918 

World War I builds the momentum of 

popular music sales. Audio, video (in the 

form of film) and stills photography all 

become mobile within a few years of each 

other. The Jazz Age begins in 1 9 1 7  with 

the first 'Dixieland' recordings. From 

here on, musical styles and recording 

technologies will become contingent 

on each other, encouraging each 

other's development. A new front 

has indeed opened. 

1 9  



1919 

Lateral-cut discs (records) are declared a public-domain 
technology, as post-war economic imperatives and 

competition force audio technology out of proprietary 

strongholds. The era of cross-licencing begins : technologies 

that fail to licence themselves usually face dwindling market 

shares, as Apple is to discover to its cost in the 1 990s. 

1920 

Record sales dip as the public discovers it can listen to music 

for free (does this sound familiar?), thanks to the emerging 

phenomenon of commercial radio throughout the US . Soon, 

however, the technology begins driving music sales to new 

heights by introducing popular songs to a mass audience. 

2 l st-century intellectual property lawyers please take note. 

1925 

Commercial electric sound recordings, pioneered by research 

at Bell (Telephone) Labs, finally replace Edison-style acoustic 

recordings. Again, the telephone ('sound from afar') concept is 

the impetus behind audio technology. Microphones, such as 

Neumann's first condenser model ( 1 92 8 - see also microphones, 

page 154), turn soundwaves into electrical pulses that can be 

transmitted along wires. Amplified, these pulses are turned 

back into vibrations that we can hear. This takes place in 

another electrical innovation: moving-coil loudspeakers . 

20 

'' P R O D U C TI O N TI P S  

Audio is a way of reaching someone, especially if your ideas 

come from far away 

Always expose the primitive roots of your work. 

'Equipment has a tendency to blow up or malfunction. 

Fortunately I like the excitement of things going wrong. It's my 

only chance in a highly technological situation, to improvise.' 

Laurie Anderson* 

'Artists have always enjoyed being ahead of their times. But 

there's a hysteria not to get left behind. I think amazingly 

dangerous and beautiful art can be made with a pencil. And 

it's the dangerous part that matters.' Laurie Anderson* 

'There's no such thing as digital silence, because 

silence triggers the 'disconnect' button.' 

Laurie Anderson* 
*from 'Laurie Anderson' by Roselee Goldberg. 

Left : Post-wa r econom ic  rea l i t ies 

force the  record i n g  i n d u st ry to let 

latera l-cut  d i sc  techno logy enter  

the  p u b li c  domain  i n  1 9 1 9 . 

'' 



B e low:  Condenser m icrophones ,  

coupled with movi ng-co i l  

loudspeaker techno logy, i m p rove 

the qua l i ty of recorded aud i o .  The i r  

"prox im ity effect' i n fluences new 

s i ng i n "g styles across a ra nge  of 

popular  mus ica l  genres. 

The improved dynamic range of these 
technologies, especially in the mid- (transient) 
range, brings true audio reproduction closer 

to reality. Meanwhile, the 'proximity effect' 

(see page 15 5) of condenser microphones 
encourages a new style of singing, 'crooning', 
popularised by Bing Crosby and others . Elvis 

Presley's singing style in the 1 950s is also 

influenced by the proximity effect, and by Sun 

Studio's innovation of 'slap-back' tape echo. 

Audio technology begins dictating form, style 

and content, as it will from here on in. 

chapter 01 

1926 

The motion picture Don Juan uses Bell 

Telephone Labs' Vitaphone system of 

multiple 3 3 . 3  rpm discs to generate a musical 

soundtrack. The Jazz Singer, starring Al 

Jolson, then becomes the first 'talkie' motion 

picture with recorded dialogue. Soundtracks 

transform the style of acting, and of film­

making, almost overnight. Later, film-makers 

such as Orson Welles, Carol Reed, Walt 

Disney, Powell and Pressburger, Francis Ford 

Coppola, Martin Scorsese and George Lucas, 

will expand the creative use of sound to create 

a whole new dimension of cinematic 

experience . In the 2 l st century, it becomes 

available in the home. 

1928 

Walt Disney's Steamboat Willie becomes the 

first motion picture to create a soundtrack 

of dialogue, music and spot-effects entirely in 

post production. In this sense, it is the first 

truly modern movie .  Meanwhile, John Logie 

Baird, Vladimir Zworykin and Manfred von 

Ardenne separately begin the experiments 

that will eventually create television - and, 

something that is often forgotten - Baird 

records vision onto disc. 

Fifty yea rs after the i nvent ion of the 

Phonograph ,  Ed ison ha lts product ion of h is 

cyl inders and d iscs. Aud io 's i nfancy is over. 

The analog century comes of age.  
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AUDIO HISTORY: DECADE BY DECADE 
T H E A N A LO G  C E N T U RY C O N T I N U E S 

T H E E L E C T R I C  A G E :  E N E R G I S I N G  S O U N D  
"' 

AM I Elect r i c  j u keboxes a p pear 
Choice, sales and royalties boom. 

1929 
"' 
Affo rd a b le R e c o rd i n g  st u d i os 
'End of pier' booths are common. 

F i rst a m p l i f i e d  g u i t a rs 
Slow to catch on due to major 

difference in sound from acoustic 

guitars, but would cause new 

styles to emerge about ten years 

later; eventually distortion would 

become an end in itself. 

2 2  

"' 
F i rst TV b ro a d casts,  cat h o d e  ray 
t u bes 
Sound and vision in the home. 

F i rst m a g n e t i c  t a p e  rec o rd e rs 
Audio goes rewritable. 

BAS F/A E G  d eve lop plast i c  t a p e  
20 minutes of  audio per reel. 

E M I  A b b ey R o a d  S t u d i o s  o p e n s  
Biggest studio in the world, in  the 

UK 

B e l l  Labs' stereo exper i m e n t  
Transmits orchestra over multiple 

phone lines to live audience. 

1937 
F irst v i nyl d i scs 
33 . 3 rpm fails to catch on. 

B l u m le i n 's ' B i n a u ra l' s o u n d  Acetate d i sc re cord i n g s  
UK's EM! patents stereo technology These reach new professional 

standards. 

RKO 's King Kong 
Multilayered sound effects (using 

varying tape speeds). 

T h e  M u za k C o m pa ny f o u n d e d  
Domestic audio streams on 

demand. 

C o n c l u s i o n: t h e  p o p u l i st e ra 
b e g i n s  i n  t h e  D e p ress i o n  

part 0 1 .  tun e  in 

"' 
We lles' War of the Worlds 
b ro a d cast 
The 'listener's task of 
reconstruction' frightens America, 
proving audio is a powerful means 

of evoking reality 

'Ac a d e m y  c u rve' 
m o n itori n g  ( f i l m ) 
Movie studios and cinemas agree 

first sound-monitoring EQ 

standard. 

D i s n ey's Fantasia 
The mouse that roared. 

Stowkowski et al invent modern 

multitracking, overdubbing, 

panning, panpots, click-tracks, etc 

via eight optical recorders and two 

projectors. 

"' 
C ros by's White Christmas de b u t s  
36 million sales over decades. 

Ove rd u b b i n g  
Courtesy of guitar maestro, Les 

Paul. 

Ta p e  becomes m a ste r i n g  format  
Fast, efficient, high bandwidth. 

Citizen Kane, Magnificent 
Ambersons 
Sound enhances narrative 

conventions in film . 

1947 
"' 
3 3 . 3  r p m  vi nyl f i n a l ly takes off 
More durable format, 25 mins a 
side (before high compression 
needed). 

Fra n k  S i natra ,  E l la F i tzg e ra l d ,  
et  al  
Modern concept of  'the album'. 



� 
45 r p m  v i nyl a n d  E Ps 
Pave way for singles, pop charts. 

T h e  Leo Fe n d e r  a n d  Les Pa u l  
g u i t a rs 
Solid body reduces feedback. 

F i rst u p ri s i n g  of i n d e p e n d e nts 
Teenage buyers spurn major 

labels. 

To p 40 a p p e a rs i n  US 
First barometer of popular taste. 

H e l i ca l-scan v i d e o - t o - re e l  tapes 
a p p e a r  
Television no longer ephemeral. 

Au d i o  ta p i n g  c reates n ew effects 
Echo, phasing, via two mono 

machines. 

E lv i s  Aa ro n P resley d e b u t  
reco rd i n g  
Merges folk, blues - and tape 

effects. 

� 
B i l l  H a ley's Rock Around the 
Clock 
Names new 4/4 music movement. 

O p e n - re e l  stereo ta pe rec o rd e rs 
Faster machines; better, wider 
tapes. 

I m p rove m e nts i n  a m p l i f i cat i o n  
More powerful, lower distortion. 

' C i n e ra m a' s u rro u n d  s o u n d  
Seven-track 3 D  sound in cinemas. 

Tra ns istors become 
co m m o n place 
Miniaturisation arrives. 

P o rta b le ra d i o ,  t a p e  p laye rs 
Cheap, mobile, disposable audio. 

T h e  Go o n  S h ow 
Surrealism in sound. 

Fe n d e r  Stratocaster 
The single-coil pick-me-up. 

C o n c l u s i o n :  E ra of l i festyle 
a u d i o  beg i n s  

1957 
Two - t ra c k  ste re o  sta n d a rd i sed 
Mono age ends, stereophonic 
begins. 

Stere o  h e a d p h o n es a p p e a r  
Replace dual mono. 

S p e a k e rs become s m a ller,  better 
Miniaturisation trend continues. 

I n teg rated c i rc u i t ry 
Smaller, and so much better . 

ill 
� 
I B M  7030 c o m p u t e r  
8-bit computing arrives. 

D e b u t  of p re - re c o rd e d  cassettes 
Home taping/compilation trend 
alarms. 

Fo u r- t h e n  e i g h t - t ra c k  st u d i o  
rec o rd i n g  
This offers separation, 
overdubbing: audio no longer 

about 'performance'. 

P h i l  Spector's 'wa ll  of s o u n d '  
Multilayered, expansive, distorted. 

D i g i t a l  ta pe expe r i m e nts at M I T  
Forerunner of DAT, and so on. 

chapter 01 

� 
F i rst la s e rs 
Another building block in place. 

F i rst 1 6- b i t  a u d i o  record e r  
40 years ahead of schedule. 

M e l lotron t a p e - d riven keyboa rd 
Sampling's ancestor; recording 

medium becomes sound­

generator. 

Stoc k h a u se n's i n f l u e n ce s p re a d s  

� 
Loops, quadrophonic sound, 

electronics: composition goes 3D. 

D o l by A n o i s e  red u c t i o n  
Quiet is  the new loud. 

I MAX p rototype ex h i b i ted 
One projector, one big image. 

C o n c l u s i o n: 3D e ra beg i n s  i n  
e a rn est 
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� 

1967 
Beat les' Tomorrow Never Knows 
Tape loops enter music 

mainstream. 

Vi d e o  d i scs i n  TV st u d i os 
Era of instant replay arrives. 

M o n o p h o n i c  synt h e s i z e rs 
One step at a time . . . 

� 
Pr i m i t ive seq u e n ce rs 
Complex arpeggios, machine­

style. 

D i g i t a l  effects u n i ts 
Thanks to medical researchl 

Po lyp h o n i c  sy n t h e s i z e rs 
An orchestra in the home? 

V i d e o  cassettes a p p e a r  
Home taping resuscitates TV 

I B M 's f i rst h a rd d rives 
Sealed with a disc. 

V H S  t ru m ps Beta m a x  
Cheaper format wins against 

quality 

2 4  

La s e r  v i d e o  d i scs d e b u t  
Herald digital age and CDs. 

D o lby X - C u rve re places 
'Aca d e my' 
Roll off those decibels! 

D o lby ste re o  m ov i e  s o u n d  
A Star is Born (1976): in every 

sense. 

� 
A p p le I ,  t h e n  A p p le I I  
Take a byte. 

N i n t e n d o  g a m e s  c a rt r i d g e  
Say goodbye to  the outside world. 

C o n c l u s i o n: The seco n d  son et 
lumiere e ra beg i n s  
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T H E D I G ITA L A G E  M AT U R E S :  

T H E O N/OFF F U T U R E  B E G I N S  
� 

1977 
� 
F i rst o p t i c a l  f i b re t ra n s m i ss i o n s  
AT&T retur ns t o  the fray 

P C M  c o n s u m e r  a u d i o  rec o rd i n g  
14-bit, 80dB dynamic range. 

C D  format f i n a l ised 
16-bit, 44. 1 kHz sampling. 

1 6, 24 , 48 tracks a n d  b eyo n d  
Sound separation = divorce from 

reality? 

Star Wars, Close Encounters 

Low-frequency effects channels 

create unease in audiences. 

I B M  p e rso n a l  co m p u t e rs 
The end, but not the means. 

T h e  S o n y Wa l k m a n  is b o r n  
'Personal' mobile audio begins. 

Po rta b le c a m c o rd e rs 
Content creation, not consumption. 

• • 

� 
S u pe r-VH S ,  H i - 8  formats 
Video improves, audio lags behind. 

D i g i t a l  Au d i o  Ta p e  ( DAT) 
Portable, master-quality audio. 

Apocalypse Now s u rro u n d  s o u n d  
Anticipates Dolby 5. 1 (left, centre, 

right, left surround, right surround, 

plus low-frequency effects channel). 

TI1e wa>· Son} haw drawn hi-fi sten'O 
sound from theirnewp<x-ket si.-ed 
Stowawa� is a brilliant 
tedmical achievement. 

Even Sony think 
they\e done quite well. 



� 
Lucasf i l m  THX s o u n d  
Unequalised, and unequaled, 

frequency response. 

M I D I  a rrives 
Audio/music devices learn to talk. 

A p p le M a c i ntosh a p p e a rs 
Lifestyle desktop GU!s take over. 

M i c rosoft W i n d ows 
Let proprietary battle commence I 

C D s  e n t e r  m a i nstre a m  
Audio merges with personal 

computing. 

First d i g i t a l  re cord i n g s  h i t  c h a rts 
Analog community goes 'hiss' . 

� 
Mirror in the Bathroom 
UK's first digitally recorded single, 

by The Beat. 

C D - R O  Ms d e b u t  
Video, data, audio streams unite 

on PC. 

D i g i t a l  a n d  o p t i c a l  p h o n e  
n etworks 
Global computer, or global 

village? 

Sa m p l i n g  ex p e r i m e n t s  
Inputs examined 44, 100 times a 

second. 

RAM re places t a p e  
Soundbytes are born. 

Fa i rl i g h t  C M I ,  E m u lato r, et al 
Eight-bit digital sampling, then 

beyond. 

QuickTime"' 

� 
S M PT E  t i m e  code 
Even the drummer plays in time. 

Aka i S61 2 1 2- b i t  sa m p l i n g  
12 seconds at 40 kHz. 

1 6- b it sa m p l i n g  
CD-quality audio. 

Aka i S 9 0 0/S 1 O O O ,  E n s o n i q  M i ra g e  
'IWo ends o f  the sampler market. 

Sa m p le - d riven a u d i o/m u s i c  
Remake, remix, re-edit, remodel. 

D o lby S R  i n  m ov ie  p ro d u c t i o n  
Full signal processing, not just 

noise reduction. 

I nte llect u a l  p ro p e rty laws 
d e bated 
A winter of dis ( c) content? 

C o n c l u s i o n: E ra of  
' re-·  beg i n s  

1987 
� 
B e g i n n i n g s  of t h e  
Wo rld W i d e  We b 
The network lives; the rest is 

academic. 

Desktop p u b l i s h i n g  
A design for life. 

D i g i ta l  ra d i o  exper i m e nts beg i n  
Audio is focus, but data will be key 

Q u i c kli m e ,  et al 
Players, plug-ins, proprietary 

problems. 

Fla s h  
Timeline interfaces get moving. 

chapter 01 

� 
C D s  take ove r from v i nyl 
Arguments rage over frequency 

range. 

M u lt i n a t i o nals  d o m i nate 
As 1940s, before teen explosion. 

ADAT d e b uts 
Multitrack audio . .  onto Super VHS. 

Rewritable Minidisk 

Small but perfectly formed audio. 

D i g i t a l  TV researc h  
Hard technologies, soft 

datastream. 

C D - I ,  e n h a nced C D s  
Hear the music - then watch the 
video. 

Flash m e m o ry 
No flash in the pan. 

C i n e m a  D i g i ta l  S o u n d  [ s u r ro u n d ) 
Pixel-array 5.1, with no analog 

backup. 

Seq u e n c i n g  softwa re 
Cut-and-paste audio arrives. 
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T H E G E N E R ATI V E  A G E :  

A U D I O  A N D  V I D E O  C O M E  A LI V E  

"" 

!?I"..' 
��· -

• •• ot 7- ·- ' 

DVDs take a bow 
The format with everything- for 

now at least. 

S a m p l i n g  rates d o u b le 
Everybody hertz. 

D i g i t a l  m u lt i t ra c k e rs 
Home studios become viable 

again. 

B i t  d e p t h s  m u lt i p ly 
Pieces of eight: it must mean 

piracy1 

Ga m i n g  p latfo rms 
Immersive entertainment, audio, 

video. 

S o n y  Dyna m i c  D i g i t a l  S o u n d  ( f i l m ) 
7. 1 arrives: adds mid-left, mid­

right channels. 

C o n c l u s i o n: B ro a d ca st e ra e n d s; 
' p u l l' e ra beg i n s  

2 6  

"" 
1997 
I nternet  p o p u l a r  explos i o n  
Network becomes computer and 

vice versa. 

The ' n ew eco n o my' 
Soon 'e-' equals 'I.OU.' 

Porta ls a n d  co m m u n i t i e s  
Nations of  shared interests unite. 

Pers o n a l i sa t i o n  

'One to one' replaces 'one to 

many'. 

M o b i le p h o n e  explo s i o n  
Europe, Ja  pan talk in earnest. 

Vi rt u a l  i nstru m e nts a n d  s a m p lers 
Plug in an orchestra to your PC. 

part 0 1 .  tun e in 

"" 
Vi rt u a l  st u d i os 
Your PC eats Abbey Road. 

D i g i t a l  d i cta  p h o n e s  
Voice recognition? Hello? 

Ge n e ra t ive m u s i c  softwa re 
Grow your own audio in your PC. 

Ge n e ra t ive F lash  movies 
Audio generates realtime 

animations. 

I S D N, A D S L ,  b roa d b a n d  
And the bandwidth plays on .. 

C D - R s  a fford a b le 
Intellectual property = theft? 



iPod ITTii 
Browse ' EHtras : Settings : flboul : 

M P E G  sta n d a rd s ,  M P3 
Audio escapes hard formats. 

Na pster,  et al 
Bill of rights? Or rights to bill? 

D i g i t a l  r i g h t s  m a n a g e m e n t  
Lock up your audio1 

Ga mes ove rta ke m u s i c ,  v i d e o ,  
movies 
Virtual environmental activists. 

M P3 p layers,  i Po d  
From gig to  Gigabytes: your 

personal space gets much, much 

bigger. 

DVD - R ,  SAC D et al 
New formats, new possibilities. 

Vecto r a u d i o  
It's all in the maths. 

C o n c l u s i o n :  t h e  e ra of ' M e -' 
beg i n s  

chapter 01 

� 
See ' Fu t u re vi ews·, (pages 
176-179) fo r t h i s  a n d  m u c h ,  m u c h  
m o re .  B u t  i n  rea l ity, t h e  f u t u re is  
u p  to yo u .  
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01 .02 
So, that 's where we've come ' om. But what are the underlying 

principles beneath all that hilitorical innovation? Once you strip 

away all the logarithmic calcWations, equations and baill ing 

acronyms that fill textbooks about sound engineering, the 

underlying principles of sound, recording and today's digital 

technologies are simple . 

Indeed, once we've grasped some of the basics, we can 

logically infer many of the rest . So, now it 's time for the really big 

questions. Afterwards, we 'll take a personal view of the digital 

age, then move on to hardware and software choices. We' ll also 

be taking the pulse of the heart of digital music: MIDI .  

PART 01. TUNE IN 

CHAPTER TWO 

B A S I C T H E O RY 

28 

Rig h t  A sudden  no ise - such as a 

person 's screa m i n  the  m i d d le of a 

f ie ld - propels molecules at h i g h  

speed creat i n g  a compress ion 

wave , a r i pp le of h igher than 

normal  atmospher ic  p ressu re that  

travels away from the  source of the  

sound .  Volume can thus  be def i ned 

as  SPL: sound  p ressu re leve l. 

part 01 .  tune i n  

W H AT IS S O U N D ? 

Sound raises a classic philosophical question: does it exist if you lack the 

means to hear it? It is known that profoundly deaf people are sensitive to 

vibrations, and there are famous examples of deaf musicians, such as the 

percussionist Evelyn Glennie. So, given that sound can be meaningful to 

people with no auditory faculty; this gives us a clue as to what sound really is. 

When something 'makes a sound' , it vibrates and emits pressure 

waves - periodic variations in atmospheric pressure - that are received in 

the human ear. The brain interprets these as sound, but the body can 

sense many of them, and absorb all of them. (A soundcheck in an empty 

hall has to compensate for the different acoustic signature of the space 

when it is full of thousands of people . ) 

If someone stands in a field and screams, the unique vibrations of 

their vocal chords force air molecules together and propel the molecules 

away from their mouth at high speed. This creates what is known as a 

compression wave, an area of higher than normal atmospheric pressure 

(but one that's too small to be measured by a barometer) . 



Obviously, sound pressure waves cannot 

be created where there is no atmosphere, 

because there are no molecules for the source 

to vibrate against. That's why, to borrow the 

tagline from the movie Alien: 

' In space, no-one can hear you scream. '  

G O O D  VI B R ATI O N S  

Different types of sounds, such as a scream, 

are characterised by different waveforms, or 

usually, complexes of waveforms. In the case 
of the human voice, soundwaves emitted from 

the vocal chords are modulated by 

movements of the mouth. We'll talk about 
waveforms in more depth shortly. 

Our profoundly deaf person feels some 

of these vibrations, and learns to distinguish 

between waves of a higher or lower frequency 

and amplitude. Meanwhile, a hearing person's 

ears translate the sound pressure waves into 

something that the brain can recognise, 

understand - and locate spatially - in other 

words, hear. When we discuss volume, we are 

really talking about SPL (sound pressure level) .  

But what do we mean by waveforms, 

frequencies, amplitude and so on? You already 

know part of the answer to this question. In 
fact, frequency is just one characteristic of all 

types of waves . . .  
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LO 0 Kl N G  T H  R 0 U G H  T H E W A V E The most common illustration of simple wave behaviour is dropping 

a stone into calm water, then watching the ripples (small waves) fan out from the point of origin. This is 

misleading when it comes to sound, so let 's use a similar, but more accurate example. 

Ab ove : Sound  waves can be 

i mag i ned as  the 30 equ iva lent of 

the r i pp les we see in water, but in a 

spher ica l  form movi ng  o utwa rds 

th rough  space.  

30 part 01 .  tune in 

Picture a glass bowl full of water. Looking down from above, 

imagine a vibrating object - an electric toothbrush, perhaps -

being lowered into the centre of the water. You know from 

experience that ripples will spread out from the object towards 

the edge of the bowl, and that they will increase in frequency 

(there will be more of them, their production cycle will 

increase) if we speed up the vibration. 

Next, imagine for a moment that our circular bowl is 

now a rectangular glass tank, and that the ripples are moving 

in a single direction - let's say from left to right. Picture 

yourself looking through the side of the tank, with your eyes at 

water level as the ripples pass before you. You are now seeing 

the repeating pattern of the waves created by the object 

vibrating in the water. This is a simple waveform. 

Finally, keep the same view, but imagine that the ripples 

are once again moving in all directions, and that you are looking 

through the side of the circular bowl. The ripples will be 

moving towards you, as well as to all other points of the circle .  



M O VI N G  AT T H E S P E E D  O F  S O U N D  

This is how sound waves behave in the atmosphere, except 

that they move more quickly through air - at 344 metres/3 76 

yards per second, and in three dimensions . In effect, sound 
describes a sphere. So, let's get back to our screaming person 

in a field. You can now imagine the pressure waves and their 
unique waveforms moving invisibly through the air - at the 

speed of sound, of course - from the person's mouth to 

your ears . 

In reality, most sounds are more or less directional. 

While a thunderclap might be heard equally at all compass 

points from the point of origin, human voices and 

loudspeakers are designed to project sound pressure waves in 

a specific direction. And we can choose to listen to them, or 

merely to hear them. 

B e low:  Although  sound  natura l ly 

travels i n  a l l  d i rect i ons ,  mus ica l  

i nstru ments ,  loudspeakers and 

other devices propel  i t  i n  a spec i f i c  

d i rect i on .  Plus ,  many m i c rophones 

capture sound  from a genera l  

d i rect ion rather than from a l l  ang les. 

Similarly, most sound-capture devices, including many 

microphones, are designed to catch sound from a general 

direction rather than all directions. These are called directional 

mikes (see page 154 ) , and they capture sound in an approximate 

60-degree arc from and to the centre point of our imagined 

circle.  We'll examine this more when we talk about 

monitoring (page 166 ) and acoustics (page 150) . 

The horn on Edison's Phonograph captured as much 

sound as possible from the wide, open end, and funnelled it 

towards a narrow end containing the diaphragm and recording 

needle. (Such a diaphragm is similar in principle to that found 

in the human ear.) Together, the diaphragm and needle formed 

a primitive transducer. When the process was reversed, the 

horn amplified the sound waves - it made them bigger. 

3 1  
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W H AT I S  A N  A LO G R E  C 0 R D  I N  G ?  Analog recording is a process of transduction, and transducers 

are nothing less than the keys to �l sound recording and listening. A microphone, a loudspeaker 

and your ears are all types of transducer. The word comes from the Latin preposition trans, (a)cross ,  

and the verb ducere, to lead. 

Literally, a transducer is a device that leads 

energy from one realm into a different, but 

corresponding, energy realm - in other words, it 

is a way of changing one type of energy into 

another. In all recording techniques, energy is 

changed in such a way that it can be changed back 

again when the recording is played. And the 

clever part that makes it work is usually our 

brightest spark: electricity. 

All acoustic musica1 instruments, such as 

flutes, saxophones, classical guitars, snare drums 

and so on, are primitive transducers as well, but 

most need electrical amplification or sympathetic 

acoustics to be heard over any distance.  

Ab ove : Magnet i c  tape converts 

electr ical  s i gna ls to a magnet i c  

f lux wh ich  i s  a ppl ied  to the  ox ide  

on  the tape .  Th is  i s  one  p rocess 

of t ransduct i on  that  will cause a 

smal l  amount  of degradat i on  each 

t ime i t  i s  repeated on  the  same 

ana log aud io  s igna l .  
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T H E FLAW O F  A N A LO G  

Here is an example of the 'chain' of induction involved in an 

average analog recording. A microphone leads sound waves 

from the atmospheric into the electrical realm by turning them 

into electrical signals (or radio signals, in the case of radio mikes) . 

Via an amplifier, magnetic tape recorders convert these 

signals into magnetic flux and store it, then reverse the process 

at the playback head. At this point the energy might be 

transduced again, this time by being stored in grooves cut into 

a piece of vinyl. Either way, the signal is amplified electrically 

at the playback stage . 

Loudspeakers change the electrical signal back into a 

close approximation of the original sound waves, by a process 

called magnetic induction. This causes the speaker cones to 

vibrate according to the voltage levels in the signal. And your 

ears turn the sound waves back into electricity again, this time 

in the form of nerve impulses in the brain. Simple, isn't it? 



R i g h t :  Even the  best loudspeakers 

subject analog aud io  to degradat ion ,  

i n  the  process of convert i ng  a n  

elect r ical  s i g n a l  i n t o  a n  

approxi mat ion  of the  or i g i na l  

sound  waves. 

The flaw in the analog process is plain to see. It is not 

that it is somehow unable to reproduce the same range of 

frequencies, the same dynamic range, as digital technology 

(quite the reverse), but that there are so many stages at which 

the energy is transduced, stored, then transduced again . 

At any one of these, the process is subject to degradation, 

or to the inherent frailties of the transducer, the storage 

medium, the amplifier or the loudspeaker. This degradation is 

passed on from stage to stage and accumulates in effect. 

Professional studios are on top of the problem, but you are not. 

'Hi fidelity' , or 'hi fi' as we know it today, is merely a 

vague guarantee that the chain of transduction processes will 

introduce only minor departures from the integrity of the 

signal. A good hi-fi, then, will reveal deficiencies in a bad 

recording, rather than compensate for them. 

All of this brings us to the exciting part for creative 

people. Once sound has been turned into electrical energy, 

you discover that you can change the sound in as many ways 

as you can effect a change in the energy. But things get even 

better once we move into the digital realm. When energy is 

stored digitally, you can affect the sound in as many ways as 
you can rewrite the information. You can change ' the story' 

in the retelling. 
So, is your creative energy up to the challenge? 

' '  P R O D U C TI O N TI P S  

R E A L  W O R L D  T E C H N I C A L  M A N A G E R ,  G E O FF P RY C E 

There is so much choice of digital technology You can go into any 

computer shop, pay a little money and pick up the means to multitrack 

onto hard disk. But when I started, I just had an old TEAC tape recorder, a 

microphone and an effects pedal. Audio recording is all about maximising 

the performance of what you have . Just look at what [late 1 9 50s and early 

60s producer] Joe Meek achieved with ancient equipment in a bedsit - or 

what Gemge Martin did on a four-trnck mcmtlec with The Beatie' 

' ' 
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01 .03 
We said earlier that you can ogically infer many of the building blocks of 

audio once you've grasped some of the basics.  So, let 's test that theory 

In analog recording, e 've examined how sound is emitted as 

waves of pressure , and is captured as changes in voltage, for example, 

or as physical displacement in a medium such as vinyl . It follows , then, 

that sound can be expressed, described and measured as changes in 

atmospheric pressure , or as changes in voltage . Congratulations : you've 

arrived at the decibel (dB) . 

The decibel is a logarithmic measurement of amplitude, where 

sound pressure is compared to a reference pressure . This probably seems 

complicated; but all you need to remember is that 0 dB is the Holy Grail of 

the recording process ;  all professional mixes are done with reference to it . 

PART 01. TUNE IN 

CHAPTER THREE 

In digital recording, boosting decibel levels beyond 

the reference level produces destructive distortion; in 

analog recording, it may introduce an attractive fuzziness 

that you can live with. 

Just think of the decibel as a measure of loudness 

(more accurately, of relative intensity) and remember to use 

zero as your reference decibel level whenever you are 

mixing signals, particularly when adjusting the Gain on input. 

Decibel' , incidentally, means 'one-tenth of a bel' . And yes, that 

refers to Alexander Graham Bell - another reminder of audio 

technology's lasting debt to the telephone and telegraph. 

We've also learned that any reproduction method is 

a reversal of the recording process; Edison's Phonograph 

defined this principle. A microphone turns sound waves into 

electrical impulses; a loudspeaker turns electrical impulses 

back into sound waves. (If you plug a pair of headphones 

into a microphone jack socket and shout into one of the 

earpieces, it will act as a microphone, albeit a poor one . )  

R I N G  T H O S E D E C I B E LS !  

Above : When two waveforms a re i n  

phase ,  s u c h  as when you r  left a n d  

r ight  spea kers a re p layi ng  the  

same tone ,  the resu lt i n g  sound  wi l l  

dou b le i n  a m p l i tude .  I f  the  two 

waveforms a re completely ( 1 80 

degrees) out  of phase - wh ich  

3 4  

would h a p p e n  i f  y o u  were t o  

reverse the  pola rity of one  speaker,  

for exa m p le - the  resu l t i ng  tones 

wi l l  subtract from each other,  

cancel l i ng  each other out  and  

p roduc i ng  a weak  sou nd .  
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So where does this leave us? Well, m 
possession of some valuable facts, if we test 

the Rrinc1Rle in other ways. If any; sound 

Rroduces a characteristic waveform, or 

comRlex of waveforms, then generating 
those waveforms by: other means should 
P.roduce the same SP.ec1fic sound. 

Congratulations again: you've 
uncovered the rxinci:r>le of SY!lthesis. iWe'll 

discuss this further when we talk about 

keyboards, VS't instruments, 

C2 C3 



S U R FI N G  T H E S 0 U N  D W AV E S  Waveforms are graphical representations of different types of signal . 

Some are simple , pure-tone waves ,  such as a sine wave ; but most sounds are made up of complex 

interactions of different waveforms . (Synthesizers enable you to play with these building blocks of sound, 

and construct complex sounds from simple components . )  

As every sound consists of 'signature' waveforms, it follows that 

what distinguishes one type of sound from another one - let's say a 

snare drum from a human voice - is represented by characteristic 

differences in the components of each waveform. A good way of 

remembering what the components of waveforms are is to 

memorise the following acronym: WAVE PFH. This stands 

for Wavelength, Amplitude, Velocity, Envelope, Phasing, 

Harmonics and Frequency. 

But what does each of these mean? 

W HAT IS W AV E L E N G T H ?  

The physical distance through a medium, such as the 

atmosphere, that a soundwave travels to complete one cycle. 

The term is usually applied, therefore, to continuous, predictable 

waves whose cycles are uniform and easily measurable. 

W H AT IS A M P LIT U D E ? 

A complicated way of referring to the level of a signal - its 

peak, in other words. All waveforms have both a positive and 

a negative peak. Have a look at a signal in a sample-editing 

package such as BIAS Peak (below) to see what we mean, 
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or in the Edit View Screen of a multi track 

recording package such as Cool Edit Pro (PC) . 

When represented graphically, 

waveforms rise above and fall below an 

imaginary centre line. In many packages, such 

as Cool Edit Pro, you will see two distinct 

waveform lines, one for each stereo channel. 

A signal's amplitude, then, is the 

distance between the positive or negative 
peak and this centre line. The greater this 

distance is, the higher the signal 's amplitude 

is said to be .  

The 'cycle '  we mentioned previously 

refers to the complete run-through of a 

waveform's characteristic pattern: from the 

centre line through its positive peak, its 
negative peak, then back again to the centre 

line. A continuous tone is one whose cycle 

endlessly repeats until the tone is switched off. 

B e low:  The pos i t ive and  negat ive 

peak of a waveform ' i ts pea k 

a m p l i tude '  can c lea rly be seen a n d  

even m a n i p u lated i n  samp le 

ed i t i ng  softwa re such  as B IAS 

Peak. N ote that  stereo sounds  a re 

rep resented by two separate 

waveforms,  one for the  left channe l  

a n d  one for the  r i gh t .  
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R i g h t :  T h i s  d i a g ram is  a bas ic  

g raph i ca l  approx imat ion of the 

ra nge of dec i bels and  frequency 

taken u p  by va r ious types of sound ,  

such  as speech  and  mus ic ,  and  

where our  a b i l ity to perceive i t  

beg i ns .  No te  t ha t  wh i le the  h u m a n  

vo ice has a m u lt i tude o f  va r iat ions ,  

it generally occup ies only a re latively 

smal l  p lace at the  center of ou r  

ra nge  of hear i ng .  Note the pa i n  

threshold .  24- b i t  record i ngs have a 

dyna mic  ra nge of 1 44dB .  

W H AT I S  V E LO C ITY? 

Speed through the atmosphere . In this case, 344 metres/3 76  

yards per  second, although the speed of  sound does increase 
measurably in warm, moist air, and decrease in cold, dry air. 
(This has implications for mixing sound in large, outdoor arenas .) 

In normal atmospheric conditions, all sound moves at 
this speed. Sounds of higher amplitude might carry farther, 

because they create more intense changes in atmospheric 
pressure, but they do not travel faster! 

E N V E LO P E 

This usually refers to parameters within the waveforms 

generated by musical instruments . Indeed, your synthesizer or 

sampler has controls that change these parameters within their 

'envelope ' .  These are normally the sound's Attack (how swiftly 

it hits peak amplitude); its Sustain (how long it is 'held' for); 

and its Decay (how long it takes to fade to silence from peak 

amplitude). They may also include its Delay (any silence 

inserted before the Attack); its Hold (how long the peak 

portion of the envelope is held); and/or its Release (the point 

at which the note is switched off). 
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1 0  k H z  20 k H z  

P R O D U C TI O N TI PS  
• Sim ple in format ion  i s  best expressed 

with clarity; complex ideas with purity 

• Noise is the a bsence of in format ion .  

Could th is  be a good th ing?  

• D istort ion is the result of too  much  

i nformat ion .  Could th is  be a good  th ing?  

• ' Honour thy  error as a h idden  

i ntent ion . '  ( Br ian Eno )  
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sustain and rapid decay - this is the normal sig)lature of 
percussive sounds. A plucked guitar string is identified bY, its swift 
attack, long sustain and slow decay; and a bowed violin string Dy. 
its slow attack, long sustain and fast decaf.. All of. these sounds are 
also characterized by; COIDRlex interactions of waveforms, and oy: 
variations in each waveform' 

. . 



A W 0 R D  0 N SY N T H  E S  I S  On a synthesizer or a sampler, then, changing the normal acoustic 

envelope of an instrument - whether it be a sound patch or a triggered sample -. will make the 

sound seem less 'natural ' ,  less like the real thing. 

This is both the creative pleasure and the 

attraction of synthesis. For example, you could 

apply the acoustic envelope of bowed strings -

a seductive fade-in and an expressive sustain - to 

a more aggressive, percussive sound. In 

Malstrom, for example, you can also add the 

characteristic modulation of a human voice, so 

your instrument appears to 'talk' . 

Synthesis invariably presents you with 

an axis between simulation and pure artifice. 

It's up to you how you satisfy, challenge or 

confound your listener's expectations, or 

evoke emotional responses through the 

creative use of signature waveforms. 

W H AT IS P H A S I N G ?  

Essentially, the relationship between simple 

waveforms in a complex waveform. You may 

be familiar with the expression 'out of 
phase ' ,  or perhaps with the effects unit or 

stomp-box known as a phaser, or phase­

shifter. If you're into retro sounds, you 
might also come across a process called tape 

phasing. The principle is the same. 
The best way to define it is to describe 

how it works . In a complex sound, the 

amplitudes of component waveforms will 

almost certainly vary from each other; they 

will be 'out of phase' .  If two identical 

waveforms are triggered at the same time, 

their positive and negative peaks will 

correspond; they will be 'in phase' .  The effect 

will be to double the amplitude of the signal. 

Mix ing  t i p :  record each s ignal  to a separate 

track,  then widen the stereo image by 

pann ing  one to n i ne  o 'clock, and the other to 

three o 'clock. 

B e low:  Nat ive I n struments' 

Absynth offers a flex i b le waveform 

ed i tor  for shap i ng  sounds ;  you can 

even d raw in l ines and hear the 

resu lts immed iately. 

However, if one of the identical waves is started 

infinitesimally later than the other, they will clash, as the cycles 

will not be synchronous; again, they will be out of phase - or as 

sound engineers say, the phase will have shifted .  And if one 

wave is so out of phase with the other that its positive peak 

coincides with the other's negative, then the two sounds will 

cancel each other out. 

In many musical instruments, and in many other types 

of sound-generating device, the complex waveforms they 

create will often move into and out of phase with each other, 

generating shifting harmonic and amplitudinal relationships. 

The unique ways in which they do this help characterise the 

sounds of different musical instruments . 
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In a digital recording process, triggering two identical 

waves simultaneously theoretically means that they never shift 
out of phase with each other - they will simply 'double up' .  
But analog media such a s  tape are speed-dependant and reliant 

on mechanical movement. 

Let's explore why this is important. Say that two 

identical sound waves are stored on separate reels of tape .  If 

each reel of tape is set up on a different tape recorder and the 

machines are started simultaneously, fluctuations in tape speed 

mean that the sounds will move gradually into and out of 
phase with each other. 

This produces the sonic effect known as tape phasing, 

which can be heard on 1 960s songs such as Itchicoo Park by the 

Small Faces. (To create this effect, the engineer made a 

duplicate of the two-track mixed master of the song, fading in 

the signal from the second tape at key moments of the song.) 

In the digital realm, there are countless signal 

processors and effects plug-ins that mimic the effects of tape 

phasing, and of related effects such as ADT (automatic 

double-tracking) , flanging, delay and doppler, by creating an 

echo of the input signal, and delaying it by differing amounts . 
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W H AT I S  F R E Q U E N C Y? 

The rate at which a signal completes a cycle.  
The signal's frequency, therefore, is stated as 

the number of complete cycles in a second. If a 

wave completes 60 cycles a second, then each 

cycle lasts one sixtieth of a second. The units of 

frequency measurement are hertz (Hz),  so the 

frequency of such a signal would be 60 Hz. 

In music, bass notes are signals that have 

lower numbers of cycles per second and longer 

wavelengths, while very high notes tend to be 

measured in blocks of one thousand hertz - known 

as kilohertz (kHz) - and have shorter wavelengths. 

Frequency, then, provides the time 

(duration) dimension in the audio realm. You know 

how it is: you wait ages at your input bus for a 

signal to arrive, then three turn
.
up at once. 

• For more information, see also 'doppler effect' in 

the glossary, page 184. 

Left : Th is  Moog Voyager  i s  a newer 

synthes izer based o n  the class ic 

sounds of the  Moog synths from the  

1 970s .  Wh i le you can theoret ica lly 

get s i m i la r  sounds  out  of a much  

less expens ive v i rtua l  synth ,  some 

mus i c i ans  swear  by ana log 

i nstru ments .  
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W H AT A R E  H A R M O N I C S ? 'Harmony' and 'harmonic ' are terms of which people feel they have an 

instinctive understanding, but in many cases the theory is alien to them. If all musical instruments 

produced identical waveforms , then concert pitch ( 440 Hz , or middle A, the reference pitch to which 

orchestras tune) would sound identical on a piano , a violin, a viola,  a trumpet and a tuba .  

1 6  H z  3 1 . 5  H z  63 H z  

3 5 . 9 '  1 7 . 9 '  

Ab ove : The frequency ra nge  o f  

va r ious i nstruments d iffers , and  

th i s  enab les waveforms from 

va r ious i nstru ments to be comb ined  

i n  a way that is  p leas ing  to the ear. 

Th is  a lso comes i nto play when 

m ix i ng  down va r ious  i n struments 

in a m u lt i track record i n g .  

1 25 H z  250  H z  

M i dd le C 

9 ·  4 . 5 '  

Audible frequency range  

500 H z  1 0 00 H z  2 0 0 0  H z  4000 H z  8000 H z  1 6000 H z  

1 Octave 
Aud i ble wavelength ra nge 

2 . 3 '  1 . 1 '  0 . 6 '  0 . 3 '  0 . 1 ·  

The fact that the 'voice' of a note is so different from one 
instrument to another is mainly due to the presence of frequencies 
other than the fundamental pitch. These are known as 'partials ' .  

When the frequency of  a partial i s  a complete multiple of  

the original pitch (for example, 440 Hz x 2 = 880  Hz),  we  call i t  a 

harmonic. The tones will sound related. Incidentally, the term 

'overtone'  denotes a harmonic higher than the fundamental pitch. 

In terms of audio (as opposed to music), that's all there is to it. 

We've already explored how most instruments produce 

waveforms that have complex phasing and amplitudinal 

relationships. But most also generate partials and harmonics in 

addition to fundamental pitch. 

In some instruments, these partials have no harmonic 

relationship to the note whatsoever, which is what gives them 

their unique sound. This is often the case with brass and 

percussion instruments - an instrument's construction and the 

way it is played contribute equally to its 'voice ' .  

At  this point you may be asking: why do I need to know all 

this? That's simple :  it's about equalisation (see over) . 
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A W 0 R D  A B 0 U T M IXI N G Sooner or later, you are going to boot up your virtual audio mixer in a package 

such as Reason, or Logic, or get to grips with the integral mixer in your portable studio. Whether your mixer 

is real or virtual , analog or digital , the underlying principles of mixing remain the same. 

As well as enabling you to move audio 

objects in stereo space, or in surround sound 

when the package is Pro Tools LE, Cubase 

SX or BIAS Deck, mixing is essentially about 

equalisation (EQ) . This is the process of 

changing a signal's amplitude within specific 

frequency bands relative to other signals in 

the mix. 

Equalisation either amplifies a signal 

(makes it louder), or attenuates it (makes it 

quieter) within these bands. It also offers a 

route of compensation for the numerous 

changes in a signal's peak level that are 

introduced in an analog process . 

So, the different sweepable parametric 

bands of an audio mixer enable you to focus in 
on a signal's complex harmonic structure, and 
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B e low:  Mix i ng  can be compl i cated ,  

but i t  shouldn ' t  be more compl i cated 

than i t  needs to be .  Don ' t  be afra i d  

to t r im or  add  where it is needed ,  

and  to exper i ment .  But  remember  

that at  some po in t  you wi l l  have to  

cal l  i t  f i n i shed ! I f  i t  helps ,  walk 

away and come back later. 

play with the elements that contribute to its 'voice ' .  Many of 

these frequencies are far higher than the highest note on any 

musical instrument, which is why mixers (real or virtual) allow 

you to sweep into and out of very high frequency bands. 

Mixing - or rather, equalisation - is also a way of 

separating sounds that have similar tonal characteristics, 

phasing and frequency levels. This prevents your mix 

becoming a meaningless wash of midrange sounds. 

M ix ing  t i p :  a mix ful l  of tra nsients may make you r  l istener  

move on  somewhere else. 

Once you've done a few mixes, you'll discover that if a 

particular sound or instrument adds nothing meaningful to 

your work, it's usually best to leave it out entirely rather than 

try to fix it with EQ. 
The creative audio- and music-maker should always 

remember that the mix is a performance; the mix is about 
arranging features in a landscape or portrait in sound 

coherently and appropriately; the mix is about bringing audio 

to life and pulling your listener into the experience; and the 

mix is also about 'telling a story' (so find your main character) . 
To do any of this, you have to understand the tools of your 

trade before you can use them to satisfy or confound your 

audience's expectations. 

Theory is also important for two other reasons . One, 

'deep' knowledge is often lost in a technology environment 

where speed and disposability reign.  Your software designers 

understand this, so why shouldn't you? And two, audio is 

unique in that you will rarely work in a digital-only space. 

There will always be inputs from the real world.  

M ix ing t ip :  don't  be prec ious ;  the  most ruth less mix  is  often 

the  one  that works. 
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D I D  YO U K N O W  T H AT . . .  ? 

S O U N D  H A S  C O LO U R  

. . .  w h i c h  i s  why we refer to a f re q u e n cy 's pect ru m ' ,  a n d  use 

spectru m a n a lyse rs to explore t h e  re lat i o n s h i ps betwe e n  

a u d i o  s i g n a ls ,  a n d  exa m i n e  t h e i r  'spectra l  f req u e n c i es' . 

• W h i t e  n o i s e :  e q u a l  p ro p o rt i o n s  of a l l  freq u e n c i e s  a re 

p rese nt .  It s o u n d s  l i ke a h i ss m o re t h a n  a roa r, as h u m a n  e a rs 

a re m o re s e n s i t ive to h i g h  f re q u e n c i es .  It h a s  a l l  colo u rs ,  o r  n o  

colo u r, d e pe n d i n g  o n  h ow yo u d e f i n e  i t .  

• P i n k  n o i s e :  t h e  m i d d le-fre q u e n cy ra n g e  fo u n d  i n  t h e  n a t u ra l  

world i n  s o u n d s  l i ke waves o n  a sea s h o re ,  b a b b l i n g  b ro o ks 

a n d  so o n .  If yo u z o o m  i n  o n  a t i ny p o rt i o n  of t h e  wavefo r m ,  i t  

w i l l  lo o k  t h e  s a m e  a s  t h e  la rg e r  wavefo rm ( l ike  n a t u ra l  forms 

i n  t h e  rea l  wo rld , i t  i s  fractal  i n  d e s i g n ] .  

• B rown n o i s e :  n o ise w i t h  a la rg e r  p ro p o rt i o n  o f  lowe r - e n d  

freq u e n c i es ,  s u c h  a s  t h u n d e r  a n d  e n g i n e  n o i s e .  I t  i s  n o i se 

whose wavefo rm ex h i b i ts  B rown i a n  m o t i o n .  
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01.04 
So, we've covered audio history; transduction and analog 

recording; the birth of digitcll technology; the underlying 

principles of sound, waveforms and synthesis ; the unbroken 

mutual partnership of technology and creativity; and the 

ways in which mixing must be the culmination of all this 

theorising. So what is digital recording? 

Audio becomes ' digital audio ' when it passes from an 

analog source, such as a mike or the audio out of a keyboard, 

into your PC, Mac, or digital multitracker. It 's all about ons 

and offs ,  ones and zeros,  signal and silence.  In other words, 

it 's about binary (base 2) code and those bits (binary digits) 

that make the technophobic fall to pieces.  

PART 01. TUNE IN 

CHAPTER F OUR 

We know from day-to-day experience that the many languages we speak 

are complex , idiomatic , local and subj ect to interpretation. In contrast , the 

one language that computers speak is simple , universal and deals with 

basic truths. The only question a computer needs to ask is : what precisely 

is happening at this precise point? (And your audio production software 

bolts an attractive graphic interface onto its deliberations so that you can 

interact with the data . )  

Binary code is  a numeric system for storing the answers to these 

questions as strings of ons ( l s) and offs (Os) . In the audio realm, these trans­

late as ' signal' (voltage) , and 'no signal' (no voltage) . Confusingly; these 

strings of ones and zeros are called binary 'words ' .  

In human languages a long word is no better than a short one ( a  dog 

is a dog) , but in binary the longer the word is, the more accurate the 

description will be. (It 's rather like building a picture of a dog by examining 

every part of it microscopically )  

Obviously a simple 'on' o r  'off' is no adequate description o f  a complex 

waveform, so it follows that there must be a digital equivalent of amplitude 

Oevel) and frequency (duration) to describe a signal in greater detail. 

W H AT I S  D I G ITA L R E C O R D I N G ?  
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46 part 01 .  tune i n  

Left :  When a n  aud io  s ignal  i s  made 

d i g i ta l  by record i n g  i t  onto you r  

desktop o r  notebook computer,  

the  waveform that  you m igh t  see 

i n  a softwa re program does not 

actua lly tel l  you how the  sound i s  

rep resented o n  you r  hard d i sc -

i n  a ser ies of ones and  zeros. To 

make the  ed i t i ng  p rocess eas ier ,  

the  graph ical  rep resentat i on  i s  

generated by the  software. 

R i g h t :  Softwa re packages such as 

Reason ,  wh i le complex i n  

a ppearance,  actua lly s i m pl i fy the  

p rocess of work i ng  with even the  

most  complex d i g i ta l  f i les by ac t i ng  

as a sampler ,  sequencer ,  m ixer  

and  j ust a bout  everyt h i n g  e lse .  Bu t  

i f  you r  sounds  o r  samples a re o f  

low qua l i ty to beg i n  wi th ,  you r  f i na l  

p roduct wi l l  suffer. 
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S A M P LI N G  I N  D I G ITA L A U  D I D  It works like this . In digital recording, the unique shape of a signal is 

analysed in minute depth over time : we call this process ' sampling' . The number of times that our signal 

is sampled in a second is measured in kilohertz - just like high-frequency signals are . This gives us the 

figure known as the ' sampling rate ' .  Consumer, CD-quality recordings are sampled using a process 

called pulse code modulation (PCM) . 

It follows that higher sampling rates describe a waveform more 

accurately, because much more data has been collected about it 

over the same length of time. 

CD-quality recordings are ' 1 6-bit', a description of 

bit depth, not sampling rate - we'll look at this in a moment. 

Sixteen-bit recordings normally have a sampling rate of 

44. 1 kHz (CDs and minidiscs), cir 48 kHz (in the case of DAT) . 

This means that the signal has been analysed 44, 1 00 or 48,000 

times a second. The sampling rates 96 and 1 92 kHz are 

common in 24-bit recordings . At 96 kHz, therefore, each 

sample has a duration of one-96,000th of a second. This is 

called the 'sampling time' .  

The 2 0  Hz-2 0 kHz frequency range of  1 6-bit 

recordings is a decent enough cross-section of the range of 

human hearing, which is approximately 1 5 . 5  Hz-2 0. 1 kHz. 

But before analog fans rub their hands at that missing bottom 
end, they should remember that bass frequencies are usually 

'rolled off' at the mastering stage for vinyl, to prevent the 

cutting needle from making wild, lateral swings - and to cram 

more information onto the record. 

Cu base 5 VST and Cubase SX (see page 100 onwards) 

boast a feature called 3 2 -bit TrueTape mode, which emulates 

the tape saturation effect that analog fans know and love. As 
always, people will pay good money to turn back time. 

Indeed, the 'Grungelizer' VST plug-in in Cubase 5 

VST allows you to switch between the present day and the 

year 1 900, swamping your recording in enough hiss and 

crackle to make Mr Edison blush with pride. 

48 

R i g h t :  Even though cr isp record i ngs  

and  m ixes a re made easy  w i th  

d i g i tal  aud io ,  somet imes you ' ll wa nt 

a rougher  sound.  Overd rivi ng  you r  

soundca rd i n puts or  sett i ng  leve ls 

h i gher  than  O d B  wi l l  o n ly cause 

c l i pp i ng  i n  the  d i g i ta l  world ,  but  

enough  p lug- ins  and  f i lters ex ist  to 

s i m u late most types of overd rive, 

d istort i on  and other retro effects. 

part 01 .  tun e  in 

But let's get back to the future. 

You can see from the box on page 54 that 

SACD (Super Audio CD) offers a quantum 

leap in sampling rates to 2 . 8  megahertz 

(MHz) . That's 2 . 8 million samples per second, 

via a slightly different technology. Sound 

recording and reproduction are finally 

moving towards the millions of instructions 

per second (MIPS) environment that 

microprocessors operate in. 

Is it a bird? Is it a plane? With SACD, 

the answer's 'yes' to both, as its reproduction 

quality exceeds the range of human hearing ­

just like the real world does. It's the nearest we 

have to 'audio verite' .  

R i g h t :  Real ist ic  d r u m s  - a s  

o pposed to electron i c  d r u m s  o f  

t h e  type norma lly used i n  house 

mus i c  - can be very d iff i cu lt fo r the  

amateur  d i g i ta l  p roducer  to sam ple 

properly, but fortunately many 

rea l ist ic ,  h i gh -qua l ity sam ples 

ex ist o n  the  Web or  on  CD. I t  is 

common practice in dance mus i c  to 

b u i ld up songs  us i ng  d rum loops.  
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Name 
II> i::J Cycl lck  

II> i) ds_404 
II> ij G rooves 

T i) Hits 
[iJi Dru m H it 0 1 .wav 

[iJi Dru m H i t  02 .wav 

[iJi Dru m Hit  03 .wav 

I Dru m Hit 04 .wa"' 
[iJi Dru m H it O S .waif 
[iJi Drum H it 06 .wav 

[iJi Dru m Hit  0 7 .wav 

!lll Dru m H it 0 8 . wav 

tin Dru m  H it 09.wav 

� Dru m H it 1 0.wav 

tin Dru m Hit  1 1 .wav 

!l'll Dru m H it 1 2 .wav 

Id!! Dru m  H it 1 5 .wav 

Id!! Dru m  H it 1 6 .wav 

Id!! Dru m H i t  1 7 .wav 
[iJi Dru m  H it 1 8 .wav 

[iJi Dru m H i t  1 9 .wav 

tin Dru m H it 2 0 .wav 

[iJi Dru m Hit  2 1 .wav 

raJ Dru m  Hit  2 2 .wav 

li'lJ Dru m  Hit 2 3 .wav 

li!l Dru m Hit  2 4 .wav 

Id!! Dru m  H it 2 5 .wav 

Id!! Dru m H it 2 6 .wav 

� Dru m H it 2 7 .wav 

raJ Dru m H it 2 8.wav 

� Dru m H it 2 9 .wav 

[iJi Dru m Hit  3 0 .wav 

[iJi Drum H it 3 1 .wav 

Id!! Dru m H it 3 2 .wav 

[iJi Dru m H i t  3 3 .wav 

.o. Date Modified 
Today, 1 1 :08 am 

Today, 1 1 :08 am 

Tod ay, 1 1 :09 am 

Tod ay, 1 1 : 2 7  am 

Tod ay, 1 1 :00 am 

Today, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Today, 11 :00 am 

Tod ay, 1 1 :00 am 

Today, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay. 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Today, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Today, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

Tod ay, 1 1 :00 am 

P C M A N D  T H E V O LU M E  P R O B L E M  
Courtesy of the Aud io  Eng ineers Society: 

' I n  l inear PCM,  the word length i n  b i ts d irectly g ives the 

dynamic  range,  calcu lated at rou g h ly s ix decibels per b it .  

The current standard for l inear PCM,  16-bit ,  thus g ives us 

approach ing  a 96-dB dynamic  range .  

'As the  rat io  of the n u m ber of m u lt i track channels to  

output  loudspea ker channels grows, so does the  

req u irement on  word length  i n  a rat ional  system.  A fa ir 

amount  of complex product ion is  done today with two 

i nterlocked 24-track  d i g ital  source mach ines ,  intended to 

mix down to two output  chan nels.  A 24: 1 reduct ion in the 

n u m ber of channels is not u n known. 

' 16-b i t  l inear PCM is seen by some i n  the i ndustry as 

l imi t ing  to expression  due to its dynamic  range.  But i f  

consumer media were to ju m p  to 24-bit audio ,  as some have 

suggested ,  then consumer media would support a rough ly 

144-d B dynamic  ra nge.  This level approaches that of 

i nstantaneous hear ing  damage i n  as l i tt le as one exposure . "  

© AES. www.aes.org 
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M U S I C A L  O N E S A N D  Z E R O S  Far from being a grey, colourless concept from the world of computers , 

math, processors and geek-speak, digital recording is a concept that 's surprisingly close to the basics of 

musical notation . Digital technology and music were made for each other - and they are certainly singing 

from the same songbook of twos,  fours, eights , l 6s ,  24s and 3 2 s  that musicians flick through every day 

Indeed, ' binary notation' means ' two beats to the bar '  - and in music a note is either on, or off. 

But what do we mean by eight-, 1 6-, 20-,  24- and 

32 -bit (the greatest bit-depth currently available in 

desktop audio recording software)? And why are we 

recording at higher quality than a CD player can 

reproduce? It's all to do with redundant detail and a 

certain Mr Nyquist (see opposite) . 

Think of bit-depth as being analagous to 

resolution in a digital image. All those samples 

per second gather the data for building up a 

picture of our elusive waveform, but it's in the 

binary word that all such data is stored. 

It's a simple concept, and an efficient 

storage medium. A long binary word can hold a 

much higher number of possible on/off 

combinations than a short one. For example, in 

an eight-bit binary word (a word of eight binary 

digits, such as 0 1 1 0 1 1 1 0) ,  there are 2 5 6  possible 

combinations of ones and zeros - 0 1 1 0 1 1 1 1 , 

0000 1 1 00, and so on. But in a 24-bit word 

( 1 000 1 1 1 00 1 1 0 1 1 1 000 1 1 0 1 0 1 ) ,  there are a 

staggering 1 6 . 8  million possible combinations. 

It's the same principle that allows 24-bit images 

to reproduce 1 6 . 8  million colours . 

But given that a unique binary word is 

assigned to every sample in the sampling process, 

and a waveform might be sampled 96,000 times a 

second, you can see why audio files are always 

multi-megabyte in size. Every audio track you 

record in Cubase, Logic, Cool Edit and other 

packages, generates a separate audio file .  

You are going to need a fast, powerful 

computer to process and store all this stuff. We'll 

look at system requirements on page 1 3 0 .  

5 0  part 01 .  tune in 

A W O R D  A B O U T  S O U N D C A R D S  

If you have a PC with an integral 1 6-bit soundcard, you may 

need to invest in a dedicated, higher-resolution soundcard to 

get the best results from your software, even though you will 

probably still be mastering to 1 6-bit. As we've established, 

it's all about redundant detail ;  if you can cram in more 

information at greater bit-depths early on, you will get 

superior results when you lose redundant information in the 

transfer to 1 6-bit. For more on soundcards, turn to page 1 3 6 .  

Some computers require an  external audio interface. 

A W O R D  A B O U T C H A N G I N G  B IT- D E PT H  

Once an image has been taken in digital photography, you will 

not increase the amount of information in it by increasing the 

resolution. The same applies to audio. If you have produced a 

finished track in 1 6-bit at 48 kHz, then saved it as a WAV, you 

will not increase the quality of the sound by changing the 

resolution to 24-bit at 96 kHz. 



T H E  S O U N D  Q U A LITY I FI L E  SIZ E T R A D E - O F F 
Sample rate Word length Approx f i le s ize per m i n ute 

44. 1 kHz  1 6 -b i t  stereo* 10  M B * 

48 kHz  1 6-b i t  stereo 1 1  M B  

4 8  kHz  24-b i t  stereo 1 7  M B  

9 6  kHz  24-b i t  stereo 37 M B  

* F i le s ize wi l l  b e  ha lved for mono  (one-chan nel ,  monaural )  sound  

Indeed, if you take a WAV (see page 1 20) recorded at 48 kHz to 

1 6-bit in, for example, Reason, then import it into a program 

such as BIAS Peak or Cu base for further work, increasing the 

resolution to 24-bit at 96 kHz will have the effect of slowing 

the track down to half the tempo. The frequency of each audio 

element in the track will be halved - lowering the pitch of any 

musical instrument by an octave . 

This is an example of the Nyquist Theorem in practice. 

Huge audio file sizes are one reason for the importance 

of MIDI to digital music, even though MIDI is not strictly 

audio at all. Turn to page 1 2 2  for an introduction to MIDI. 

MIDI sends directions to a soundcard and to other 

MIDI devices, and tells them in real time what to do at any 

given point. MIDI data is not stored as audio information. 

MIDI data says 'play this note now', rather than, 'here is a 

recording of a note ' .  

R i g h t :  I f  you  p l an  to do  h i gh -qua l i ty 

a u d i o  work, ensure that the 

soundcard you buy is  ca pab le of 

record i n g  24-b i t  aud i o .  Wh i le you 

may wa nt to work with 1 6-b i t  for 

the t ime being - i t  i s  the  sta ndard 

for CD a u d i o  after a l l  - new formats 

such as SACD wi l l  beg i n  to demand 

better qua l i ty i n  the near  future .  

' '  P R O D U C TI O N TI PS 

R E A L  W O R L D  T E C H N I C A L  M A N A G E R ,  

G E O F F P RY C E 

Analog is a more forgiving medium than digital - you can 

push things into the red and still get a good sound. Accuracy 

and subjectivity are very different things! When you start 

recording it can be very tempting to bust your faders and 

turn everything as loud as it can go. But with digital you have 

to be very careful with overall levels. If you push it , 

hard clipping [distortion from an over-loud signal] 

sounds awful . ' '  

Ab ove : The s imp le d i a g rams above 

demonstrate how a sample rate 

that i s  too low ( represented by the 

po i nts) p roduces a no isy, a l iased 

waveform,  o r  at least one with 

much  less deta i l .  
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T H E N Y Q U I S T  T H E O R E M  
Q :  I f  C D s  have a freq u e n cy ra n g e  of  

20 H z-20 kHz,  why d o  I need a sa m p l i n g  

rate of  m o re t h a n  twice t h a t  to c a pt u re a ny 

s o u n d  accu rately? 

A: The Nyq u i st T h e o re m  states that t h e  

sa m p l i n g  rate m u st be at  least d o u b le t h e  

n u m be r  of  h e rtz of  t h e  h i g h est fre q u e n cy 

b e i n g  record e d .  S o ,  for  C D s ,  t h e  sa m p l i n g  

rate h a s  to be at  least 40 k H z .  T h e  ext ra 4 . 1  

k H z  " h e a d ro o m '  i n  C D s' sta n d a rd sa m p l i n g  

rate of  44. 1 k H z  i s  t h e re to a l low f o r  stray 

f req u e n c i e s  t h a t  exceed the 20 k H z  ra n g e  

d u ri n g  t h e  reco rd i n g  p rocess.  T h e  ' Nyq u i st 

Fre q u e n cy' is o n e - h a lf of t h e  sa m p l i n g  

rat e ,  so  w e  k n ow t h a t  a 40 k H z  sa m p l i n g  

rate w i l l  a l low u s  to reco rd a s i g n a l  of u p  t o  

2 0  k H z  at  best .  

D I D  YO U K N O W  T H AT . . .  ? 

J a z z  la b e l  own e r  To m J u n g  p i o n e e re d  20-

b i t  d i g i t a l  re c o rd i n g  t o  m a ke better  u s e  o f  

t h e  1 6- b i t  C D  sta n d a rd ,  red u c i n g  n o i se a t  

lowe r a m p l i t u d e s  a n d  g iv i n g  h i s  sta b le o f  

m u s i c i a n s  t h e  c o n f i d e n c e  t o  l e t  r i p  o n  t h e i r  

d i g i ta l - o n ly la b e l .  

5 1  
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D I G ITA L S T O R A G E F O R M AT S : P R E S E N T A N D  F U T U R E  

Normal frequency range of human hearing: 
approx 15. 5 Hz-20. 1 kHz 

C D ,  C D - R ,  C D - R W  

Offers : M a ss p rod uct ion  a t  low cost ; w ide ly used ; sta n d a rd 

i n  m ost PCs a n d  Macs .  B u t  o n ly C D - RWs a re re- record a b le ,  

a n d  a re a l l vu lnera b le to d i rt a n d  d a m a g e  

Sampl i ng  rate :  1 6 - b i t ,  a t  44. 1 kHz ,  n o  co m p ress i o n  

Frequency ra nge :  20  H z - 2 0  k H z  

Dynamic  ra nge :  96 d B + 

Capac ity: 700  M B  ( a p p rox 78 m i n utes of ste reo a u d i o )  

D V D , D V D - R ,  D V D - R W,  D V D -A (A U D I O )  

Offers : DVD-A offers 400 m i n utes o f  ste reo  a t  C D  

reso lu t i on  (44. 1 k H z/ 1 6-b i t ) ; 74 m i n utes o f  5 . 1  s u rro u n d  

s o u n d  at  96 kHz/24- b i t  reso lut i o n ;  o r  7 4  m i n utes of ste reo 

a t  1 92 k H z/24- b i t  reso lut i o n .  All DVD formats a re 

vu lnera b le to d a m a g e  a n d  d i rt ,  but  record a b le op t i ons  a re 

now affo rd a b le ,  e i t h e r  sta n d a lo n e  o r  a s  p a rt of a sta n d a rd 

PC o r  M a c  packa g e .  D e d i cated DVD-A p laye rs a re needed  

to get  t h e  fu l l  dyna m i c  ra n g e  fro m  DVD-A d iscs 

Sampl ing  rate :  44. 1 k H z- 1 92 k H z  

Frequency range :  1 6  H z - 2 0  k H z  

Dynamic  ra nge :  1 44 d B  

Capac ity: 4 .5  G B  a p p rox 

54 part 01 .  tune i n  

B e low:  P ioneer 's D i g i ta l  Med ia  

Player ( the D M P-555 )  can  mix ,  

synchron ise and  p lay CDs  and 

Secure D i g i ta l  (SD I  cards .  The 

dev ice can be connected to PC v ia 

a USB cable so as  to fac i l i tate M P3 

management  and  transfer. 

S A C D  (S U P E R  A U D I O  C D ) 

Offers : a sta g g e r i n g  fre q u e n cy ra n g e  a b ove 

a n d  be low t h e  normal  ra n g e  of h u m a n  

h e a ri n g ,  a n d  u lt ra - h i g h  ( ' 1 - b i t '  d i rect 

strea m )  sa m p l i n g .  Spec i a l  p laye rs a re 

n e e d e d ,  a n d  d i g i ta l  a m p l i f i ca t ion  i s  

essent i a l  fo r t h e  best resu lts 

Sampl ing  rate : 2.8 M H z  ( 2 . 8  m i l l i on  

sa m p les a seco n d )  

Frequency ra nge :  2 H z- 1 0 0  k H z  

Dyna mic  range :  1 05 d B  

Capac ity: 4. 2 G B  

M I N I D I S C  ( M D )  

Offers : Easy re- record i n g ;  ATRAC 1 : 5  a u d i o  

co m p ress i o n ;  p e rso n a l isa b le ;  ca n b e  

t e m p e ra m enta l  i n  M D - based p o rtab le 

i ntegrated stu d i os 

Sa mpl ing  rate : 44. 1 k H z  

Frequency ra nge :  20 Hz-20 k H z  

Dynamic  range :  92  d B + 

Storage capacity:  1 40 M B  

M P3 ( FI L E  F O R M AT) 

Sta nds for:  Mot ion  P i ct u re Experts G ro u ps 

leve l t h ree  

Offers : 1 : 1 0  a u d i o  c o m p ress i o n  rat i o ;  eas i ly 

s h a red  v ia  I n ternet ,  a n d  d own loa d a b le onto  

p o rta b le p layers, s u c h  a s  App le's i Po d ;  a 

sta n d a rd f i le op t i on  on a u d i o  p rod uct ion  

softwa re packages 

Sampl ing  rate :  1 6 - b i t ,  44. 1 k H z  

Frequency range :  20 H z - 2 0  k H z  

Capac ity: n/a , bu t  A p p le 's i Pod p laye r ca n 

cu rrent ly conta i n  u p  to 1 2  G B  of data  a n d  

r is i n g ,  h o ld i n g  perhaps  4 0 0 0  songs  

M U LTIM E DIA CARDS (M M C) ,  S E C U R E  

DIGITAL (S O) CARDS A N D  OTH ERS 

Offers :  Porta b i l i ty ;  fast t ra n sfe r speeds .  

M a ny a u d i o  p laye rs accept  M M C  a n d  n ewer 

S O  ca rd s ;  t h ey a re used to store M P3 f i les 

for playback .  Some other Fla s h  RAM ca rds ,  

i n c lu d i n g  S m a rt M e d i a ,  M e m o ry St i cks and  

C o m pactFla s h ,  a re co m pa t i b le w i th  certa i n  

a u d i o  d ev ices a s  well .  

Sampl ing  rate : 1 6 - b i t ,  44. 1 k H z  ( uses M P3 

o r  somet imes  WAV f i les )  

Frequency range :  20  Hz-20 kHz 

Capacity:  U s u a l ly from 1 6  M B-5 1 2 M B  



W H Y  A R E  M Y  C O PY C D S  N O I SY? 
I n  a p u re ly d i g i ta l rec o rd i n g  p rocess t h a t  h a s  n o  a n a lo g  i n p u t  

f r o m  t h e  o u t s i d e  world , a n d  i n  a la rg e ly d i g i t a l  re p ro d u c t i o n  

a n d  a m p l i f i cat i o n  p rocess (w i t h  d i g i t a l  i n p u ts a n d  o u t p u ts ) , t h e  

o n ly t i m e  t h e  e n e rgy i n  a rec o rd i n g  m i g ht b e  t ra n s d u ce d  i s  

w h e n  i t  leaves t h e  D A C  ( d i g i t a l  to a n a lo g  convert e r) a n d  h i ts 

yo u r  loudspea kers.  

A n d  because the e n e rgy res i d e s  in b i n a ry code,  i t  can 

be sent  t o  a ny c o m pat i b le device a nywh e re in the world w i t h  

n o  l o s s  of  q u a l i ty,  a s  lo n g  a s  t h e  c o d e  re m a i n s  i n tact .  T h at's 

the d i g i t a l  a d va nt a g e .  

S o ,  why d o  s o m e  of  yo u r  d i g i ta l rec o rd i n g s  d e g ra d e  i f  

yo u copy them from o n e  m a c h i n e  to a n o t h e r? As yo u c a n  

p ro b a b ly g u ess ,  t h i s  h a p p e n s  w h e n ever yo u i nt ro d u ce a n a log 

t ra ns d u ct i o n  sta g e s  i nto t h e  p rocess,  s u c h  a s  w h e n  yo u copy a 

C D  v i a  a n  a u d i o  o u t p u t  to t h e  a n a lo g  i n p u t  of a d i g i t a l  d ev ice ,  

p e r h a p s  v ia  a n  a m p l i f i e r. 

A d i g ital connect i o n  between d i g i tal  devi ces a l lows 

m a c h i nes to exc h a n g e  code; i t  lets t h e m  talk  t h e  sa m e  

la n g u a g e .  Tra nsduct ion  means s o m et h i n g  is  a lways lost i n  

t ra nslat i o n ,  i n  t h e  m ove fro m  o n e  la n g u a g e  to a n o t h e r. A n d  j ust 

l i ke ' C h i nese Whispers· , t h e  m a g n i t u d e  of t h e  c h a n g e  in t h e  

m essa g e  i n c reases t h e  m o re d evi ces t h e re a re i n  t h e  c h a i n .  

B u t  yo u ' re not  p i ra t i n g  s o m e o n e  e lse's m u s i c ,  a re yo u ?  

( Go d i rectly to p a g e  1 4 1 i f  y o u  a re ! )  

D I G ITA L A U D I O  TA P E  ( D AT) 

Offers :  h i g h e r  sa m p l i n g  ra te t h a n  C D ;  

n o  data co m p ress i o n ;  ca pac i t ies  u p  to 

1 24 m i n utes ;  st i l l  sta n d a rd in m a ny 

p rofess i o n a l  st ud ios ,  but  ha rdwa re a n d  

tapes a re usua l ly o n ly ava i la b le fro m  

spec ia l ist stu d i o  s u p p l i e rs 

Sampl ing rate :  48 kHz  

Frequency range :  20 Hz-20 k H z  

Dynamic  range :  1 05 d B  

Capacity: n/a , but  u p  to two h o u rs o f  

u nco m p ressed a u d i o  i s  ava i la b le ,  

depe n d i n g  o n  t h e  le ngth  of tape .  [ Fo rty-s ix­

m i n ute tapes a re ava i la b le i f  you wish to 

m i n i m ise  waste o n  one-off p rojects )  

Ab ove : Whi le CD ,  DVD and  related 

med ia  do  not d i ffe r much i n  

appearance,  i t  i s  t h e  tech n i q ues 

used to write the data o nto the 

d iscs  that d i st i n g u ishes one from 

the other i n  terms of qua l i ty. 

B U B B LI N G  U N D E R :  F U T U R E  F O R M ATS 

B LU E  LAS E R/ B L U - RAY D I S C S  

N i n e  o f  t h e  wo r l d 's e le c t ro n i c s  g i a n t s ,  i n c lu d i n g  S a n y o  a n d  

Tosh i b a ,  a re u n i t i n g  b e h i n d  a n ew opt i ca l  d i sc system ca l led 

B lu - Ray. The DVD-s ized rewrita b le d iscs a re encoded by a 

b lue  laser ,  rat h e r  t h a n  a red o n e .  B lue  l i gh t  has  a s h o rter  

wavelength  t h a n  red ,  wh i ch  means  that  b lue  lase rs ca n 

focus  o n  sma ller a reas of d i sc a n d  write m o re data i nto the  

same space .  Cu rre nt est i mates put  t h e  ca pac ity of B lu- Ray 

d iscs at  between  1 2  GB a n d  27 G B ,  d e p e n d i n g  o n  whether  

they a re s i n g le- o r  d o u b le-s ided .  

B R O A D C A ST W A V E/ B -WAV E/B W F  

The E u ropean B roadcast i n g  U n io n  [ E B U l  has i n t rod uced 'a  

f i le fo rmat that  conta i n s  the  m i n i m u m  i nformat ion  that  i s  

co ns idered necessa ry for  a l l  broadcast a p p l icat ions ' .  

B roadcast Wave ( B-Wave , o r  BWFl  i s  a ' h i g h e r  leve l 

descr iptor  [ that ca n ]  reference other  f i les conta i n i n g  more 

com p lex sets of i nformat i o n ' .  To you a n d  me ,  that 's a n  a u d i o  

f i le format t h a t  lets a l l  o t h e r  a u d i o  f i le formats exist wit h i n  

i t .  I n  a b o u t  five yea rs' t i m e ,  t h i s  w i l l  be i n  f u l l  swi n g .  

chapter 04 55 



01.05 
In a technology landscape o PDAs, peer-to-peer computing, digital audio 

band, polyphonic mobile ph mes, Internet radio and online games 

consoles, it's easy to stray ofi he once-simple path of technology choices 

mto a forest of acronyms, buzzwords and fast-moving lifestyle 

accessories. For 'B2C '  read 'Me Too, See? ' 

For beginners and other creative people, the landscape of today's 

digital audio and music technologies is bewildering, and hard to map. It's 

become a talking point in that on/off conversation in the media about our 

relationship with the past, present and future. 

That said, people in the digital arts quickly acquire knowledge 

about new tools of their trade. This book will show you how to do just that. 

PART 01. TUNE IN 

CHAPTER FIVE 

If you're a photographer or video-maker (you may be 

both of these things) , the choice is relatively simple. Which 

digital camera? Which editing program and plug-ins? And 

which computer platform? Often, the choice is made for you 

by sheer force of numbers, taste and sometimes prejudice. 

But if you're a musician or an audio buff, the choice can 

be terrifying. Which recorder? Which keyboard? Which 

sampler? Virtual, or real? Which microphone? Which 

peripheral? Which platform? Which MIDI device? Which 

monitors? Which integrated studio? Can I do it all in software? 

(Yes.)  What are all these acronyms? (When can I start creating?) 

In other words, where am I? Walk into any audio or 

music equipment supplier and, above the din and background 

noise, they will expect you to know. The Internet, meanwhile, 

is brimming with thousands of software patches, plug-ins, 

virtual instruments, microphone modellers and a bewildering 

array of other apparent essentials. 

S O  W H E R E A M  I N O W ? 

5 6  part 01 .  tune in 

Left : Often ha i led as one  of the  more 

user-fri end ly synthes izers ,  the  

N ovat ion  KS5 offers a ser ies  of  

powerfu l  f i lters and  what N ovat ion  ca lls 

' L i q u i d  Analog Sound ' .  As with a l l  good  

q u a lity keyboards ,  you can i n corporate 

the  synth with you r  computer  or  with 

other components - i n  other words, i t  

can  f i lter, contro l  o r  be control led .  



By; now the solution ought to be obvious · cut 
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There's much talk about the dig!tal 

world, and most oflt is rubbisli 
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ceiitain!Yj in all 
and access P.Oints 

\Ve might spend weeks crafting a d}'.!!amic, rich audio 
environment for a video, website or musical composition, only 
fm someone to experience it in a noisy room on a tiny laptop 

or via an earpiece connected to a palmtop. And if your 

such as photogpr.ny, 

But why, is this? If Y,Ou've taken the time to glance 

Audio-makers such as musicians, however, rarely, had 
any level of control over listeners' technology. On die contra[)', 

they were (and are) motivated by exposure, which today; means 
mixing audio for radio, Windows PCs, Macs, digital iliV; tne 
�Veb or any, other; output medium r,ou care to mention. 

. • 

are numerous , 

B e low Will your sounds or. 

speakers, or. a pa i r. of 

over. a car. stereo? Througti a n  



' . 

But things are changing. Now companies such as 

Sony own the content, the software, the hardware, the 

distribution network and the gaming platform, the race is 

on to produce audio that plays a co-starring role in a 

multimedia, widescreen, broadcast-quality experience . One 

that's either streamed, published to DVD, or is available as 

part of a game environment. And because they own it, you 

can own it too . 
We'll take an exclusive, insider look at how Sony's 

technology is converging around games, music-making, 

licencing and content distribution later in the book. If such 

trends take off, albums and games may become one and the 

same thing, and software will be given away. Impossible? 

Turn to page 1 76 to find out more . 

Until recently, if we wanted to record audio, we 

bought an audio-recording device. If we wanted to play it 

back, we bought a playback device. It was all about hardware 

that was designed to perform one or two functions well. 

Those choices remain open. 

Nowadays, however, our decisions will almost exclusively 

be about software or applications. PC or Mac hardware can 

serve whatever purpose you want it to serve - if you decide to go 

that route. And what about the Linux community? Lots more 

about this from page 1 34 onwards. 

chapter 05 

Left : The world of d i g i ta l  aud i o  

a ppears to be movi ng away from 

the  uncerta i nty of m u lt i p le 

p latforms. Just as the mot ion 

p ic ture i ndustry revolut ion ised the  

way aud i o  was heard i n  the c i nema ,  

compan ies  such as Sony  a re now 

custom is i ng  content for many 

other spec i f ic  p latforms. 

So, you've got the talent. But just how do 

you tum your creativity and ideas into polished, 

professional-sounding audio or music? What 

are the hints and tips from the professionals to 

bring your work to life? How do you make and 

master a broadcast-quality recording? And what 

are the insider cheats to turn your occasional 

lapses into pitch-perfect, brilliant sounds? 
The following chapters are where it all 

happens . We'll examine the key technology 

issues and strategies for creative people, and 

lay out some pointers for a safe journey ahead. 

So, if you're itching to get started, jump to 

page 72  right now. 

But if you're interested, here's a 

personal view of the digital world.  It offers a 

context for all this bewildering choice, and 

puts the rest of the book's decision-making 

strategies into perspective. 

As you will see, the digital debate has 

implications for our work as creative audio­

and music-makers - just follow the links in 

the text. So, read on, or jump to? Like all the 

decisions in the book, that is up to you. 
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01.06 Text has become hyper, active and hyperactive, where before it was 

discreet , passively consumed and easy to control. Information has 

escaped its containers, its formats, to roam freely on a vast network 

of networks. Or so the network tells us. 

Entire corporations' fortunes now rest on their ability to put data 

back into its containers and sell it , preferably with low production and 

distribution costs. And then resell it in different containers, preferably 

It 's a cliche that the wired an wireless worlds have turned a to the same people ( 'completists' ) .  Audio is at the forefront of all this. 

handful of certainties on the · heads. 'Mine is smaller than Single media have become multiple media, and we can choose 

yours I '  is now the boast of chattering classes on the move. to consume or interact with audio via digital radio, the Internet , mobile 

The more upwardly mobile we are, the more downwards the phones, our games and home cinema systems or the red button on 

�ize of our mobile or PDA. our 1V remotes. 

In audio, however, this is almost certainly a good thing. A few years ago, content and storage format went hand in hand. 

Roomfuls of dust-magnet gear can, if we wish it , be boiled The success of any format was rarely to do with its technical superiority 

down to a few lines of invisible code. What Laurie Anderson More often than not , it was about whether it presented content in a form 

calls the 'arms race ' of bigger, faster, better, more, is over. But that people liked, or took pleasure in using, storing or putting in their 

there are problems. pockets: a cassette tape, a vinyl album, an enhanced CD 

PART 01. TUNE IN 

CHAPTER THREE 

A U D I O  I N  T H E D I G ITA L W O R L D : 
A P E R S O N A L  V I E W  

60 part 01 .  tune  in 

Left : Many org a n i sat ions  a re 

work ing  towards a fu ture i n  wh ich  

a l l  med ia ,  i nc lud ing  mus ic ,  v ideo 

and  feature f i lms ,  w i l l  be 

d i str ibuted on l i ne .  
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Usually a format adds something to an 

experience, such as eye-catching artwork, or a 

pleasing design. Occasionally, it defines a new 
experience : you could fit, say, ten or 1 2  songs 

onto a piece of vinyl before sound quality 

became a problem (the data had to be packed 

into a limited space) . As a result, the ' album' 

was born:  ten songs on a piece of plastic, an 
A-side, a B-side, a double album. 

Many diversified organisations are now 

working towards a future where content of 

any kind - be it music, audio, video, text, 

photography, software, even movies - is 

distributed digitally, and entirely online. 

As a result, all forms of digital content 

are converging around the Web and multi­

purpose devices. Would you like your audio on 

a phone, a laptop or a games platform? The 

access point is entirely yours to choose.  But 

once you've paid for your content at one access 

point - let's say your desktop computer - the 

debate is raging about whether you will still be 

able to move it to another device, or burn it 

onto disc. You can influence this debate. 

62 part 01 .  tune in 

Ab ove : Shou ld we be ab le to copy 

d i g i ta l  content to other devices? 

The debate rages ,  t hanks to a lega l  

system des igned to p rotect the p re­

d i g i ta l  world . 

In short, once audio content has become a digital data 

stream, some providers would like you to treat it like any piece 

of software, like any other stream of ones and zeros . Many 

pundits claim that this runs counter to the whole point of 

digital content - that it can be reproduced with little or no 

quality compromises. 

One side of the argument says that audio file sharing 

cannot be theft, as the original content is never 'taken away' -

in fact, it is propagated. The other side says that digital 

duplication is not a victimless crime, merely an opportunity 

never to face your victim. We'll explore digital rights 

management for audio on page 1 40 onwards. 

As a result, licencing, lock-up and intellectual 

property are king - but on a network that is designed for 

content that's 'free' , in every sense of the word. Digital 

technology is about ons and offs, ones and zeros, and many 
switched-on businesses would like to see analog technology 

switched off. The future is always on, then off again. And so 

is our romance with digital technology. 

But why is this important in a book about digital audio? 
That's easy. The above debate is the reason why many creative 

technologists, and audio- and music-makers are examining the 

issue from completely new perspectives. They're looking at 

defining a new musical and audio language for the digital era; 

content that makes intelligent use of the unique ways in which 

we can interact with it, and the unique ways in which 

computers process information. 

We'll take a look ahead with one of the pioneers of 

generative and vector audio on pages 1 76 ;  at realtime 

performance sequencing on page 1 1 4; and at digital radio 

and Internet radio on page 1 74. 



T H E LO ST S U  P E R  H I G H W AY The ' information superhighway' used to get all the blame for this 

frenzied unpacking and repackaging. Now, in the decade or so since it was first discussed, people 

have stopped talking about it . VVhy? 

The reason is that the concept was always 

naive, reductive and absurd . You might say 

that the superhighway was more a sidestreet 

of analog thinking than a statement of intent 

about how digital technologies might evolve . 

In retrospect, the abandoned baggage that 

litters the highway belonged to the very 

people who rushed onto the highway without 

looking, and not to the people who were 'left 

behind' .  Highways don't move; people, traffic 

and markets move, and not always in the 

direction we want them to go . 

Think about it. Highways are linear, 

grey and ancient distribution networks, 

which have a habit of connecting big 

communities and destroying small ones in 

their march from A to B .  

The Internet, o n  the other hand, i s  by 

definition complex and interconnected. It 
allows communities of any size to thrive and 

locate each other on a network that changes 

shape with every log-on, or -off. But the 

initiative and enterprise rests with creative 

people to bring it to life .  

This much we know, and we like to 

imagine that we have never known it before . 

But the same claims were made about the 

telegraph over a century and a half ago.  And, 

arguably, the dot-dash, on-off conversations 

of morse code were the true beginnings of 

digital communication and commerce. 

Ab ove : Many of the th i ngs  be ing  

sa id  about  com m u n i cat ion  over 

the I n ternet were sa id  about the 

telegraph over a century a nd a ha lf 

ago ;  what has rea l ly changed is the  

speed ,  preva lence and  eff i c i ency of  

ou r  d i g i ta l  conversat i ons  over our  

ana log ones .  

What has really changed is that our digital 

conversations have simply become faster, more prevalent 

and more successful than our analog ones . And this has given 

rise to one of the paradoxes of the digital age. Just as the 

bandwidth and storage capacity to deal with vast amounts of 

digital information has become widely and cheaply available, 

so people are losing interest in storing it, or in fixing it in any 

format. But advances in storage and processing power have 

opened up professional-quality audio to the home user. 
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T U N E  I N ,  LO G 0 F F  Analog technology enables us to communicate simple , quantifiable , finite 

pieces of data - stories that have a beginning, a middle and an end. When we store information in 

this way, it effects a change in a tangible medium. 

Many analog technologies remain superior to their digital 

counterparts, or produce desirable effects and artefacts. Even 

when there is 'parity' , most experts still mix and match 
technology types and play to their strengths. 

However, analog storage media are characterised by 

their limited shelf lives - indeed, by the fact that they sit on 

shelves at all. In short, they decay, or are easily damaged, 

which is why we regard them as precious and hang onto them 

for decades. 

Digital technologies have destroyed those boundaries, 

if only because content has become something that can be 

infinitely re-edited, re-purposed, re-sampled and re-mixed at 

source, then re-distributed with a click. We can interact with 

it, rather than merely make it, or consume it. It's never been 

about 'e- ' ;  it's always been about about 're- ' .  

In  the digital environment, every story changes with 
the retelling; each piece of content changes with the redistrib­

ution. Arguably, this makes it a more personal experience. 

When we store audio digitally, then, we capture it 

for a moment before it moves on somewhere else . We turn it 

into a stream of ones and zeros . And if it's not perfect, we can 

always fix it later. Some pundits point out that, taken to its 

logical extreme, digital technology means that nothing is ever 

finished, that everything is a work in progress. Others reply 

that this is precisely the point. 

In fact, digital storage media decay only marginally 

more slowly than most analog media. Optically etched media, 

such as CDs and DVDs, begin to decay after about 1 5  years . 

Digital content, meanwhile, could have an indefinite future 

when it resides on a server or hard disc because we can always 

move it somewhere else, from one container to another, 

without compromising quality. However, if the data is 

corrupted, or the file format becomes obsolete, our content 

is lost forever. 

64 part 01. tune  in 

Writer Stewart Brand of The Long 

Now Foundation (www. longnow.org) argues 

that we are living in an ' information dark age' 
of lost information, dead formats and rapidly 

obsolete technologies: information that might 

still exist, but which can no longer be read. 

We looked at media types on page 54. 

In the pre-digital age, then, the value 

of information was defined by its scarcity. In 

the digital age, it is defined by the speed at 

which it moves. But we are, as Brand says, 

used to living arithmetically ( 1 ,  2 ,  3 ,  4, 5) ,  not 

exponentially (4, 8 ,  1 6, 3 2) .  The digital world 

runs on exponential technology - our world is 

spinning faster. 

A b ove : D i g i ta l  data Ciln last forever 

wi thout  comprom is i ng  qua l i ty if i t  

i s  moved cont i n u ous ly to new 

d i scs - but o n ly i f  the d i g i ta l  f i le 

itself does not become corrupted 

or  obsolete. H owever, most d i g ita l  

med ia  i tself decays o n ly marg i n a lly 

more slowly than  ana log med ia .  



M O O R E ' S  LAW V E R S U S  
M O O R E ' S  W A L L  
I n  1 9 6 5  G o rd o n  E M o o re ,  co-fo u n d e r  o f  I ntel ,  

o bserved that  t h e  n u m b e r  of co m p o n e n ts on 

a m i c ro c h i p  d o u b les eve ry 1 8  m o n t h s  ( h e  

o ri g i n a l ly sa i d  eve ry yea r,  b u t  t h e  fi g u re was 

later a d j u sted ) . 

M o o re accu ra tely p re d i cted  t h e  

cyc l i c a l  d o u b l i n g  of c o m p u t e r  power,  a n d  t h e  

co n c o m i t a n t  h a lv i n g  o f  cost ,  w h i c h  c o nt i n u es 

u n a bated tod ay. ' M o o re's Law' s o o n  beca m e  

s h o rt h a n d  f o r  t h e  I T  i n d u st ry e n d lessly 

offe r i n g  ' m o re b a n g  for yo u r  b u c k "  wi th  e a c h  

g e n e ra t i o n  of p rocess o r. 

B u t  wr i ter  Stewa rt B ra n d  o b s e rves i n  

h i s  b o o k  The Clock o f  the Long Now- Time 

and Responsibility, t h a t  as fa ste r c o m p u t e rs 

a re used to d e s i g n  fa ster c o m p u t e rs ( a n d  so 

o n  and o n ) . h u m a n s  will  soon hit  what  h e  calls 

' M o o re "s Wa ll' ,  the point  at  which t h ey c a n  no 

lo n g e r  keep up with  d i g i t a l  tec h n o logy and t h e  

c reat ive poss i b i l i t i e s  i t  offe rs. 

The c o n co m i t a n t  of this, B ra n d  

o b s e rves, i s  t h a t  tec h n o logy becomes 

i n c rea s i n g ly worth less , wh i le at  t h e  same 

t ime t h e  va l u e  of t h e  work we p ro d u ce o n  i t  

lasts  fo r s h o rt e r  and s h o rter  p e r i o d s  of t i m e .  

T h e  less o n ?  C o n ce n t rate o n  w h a t  yo u a re 

c reat i n g ,  not  what  yo u a re c rea t i n g  it o n .  A n d  

fo r m u late a strategy fo r p reserv i n g  yo u r  wo rk 

beyo n d  the l ife s p a n  of yo u r  e q u i p m e n t .  
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A U D I O  A R C H IVI N G  S T R AT E G I E S  

D O  T H EY STI L L  K N O W  IT ' S  C H RIST M A S?  

R E A L  W O R L D  T E C H N I C A L  M A N A G E R  G E O FF P RY C E ;  

ST U D I O  M A N A G E R  O W E N  L E E C H  

G P :  Damp and humidity are the enemies of audio. Most big studios who 

still use tape bake their tapes in an oven to keep out the moisture. But 

when it comes to digital, you really need an archiving strategy Archiving 

is big business ,  but it no longer means consigning data to one format and 

just leaving it there - you need a re-archiving strategy to migrate your 

data onto each new technology as it comes along. We 're aiming for a 1 00-

year timeframe to preserve all our recordings for. As long as all the ones 

and zeros remain intact , the archive will survive . But that means ensuring 

that audio is archived with incredibly accurate clocking today - more 

accurate than the atomic clocks that keep world time. 
0 L: You'd think that record companies would be good stewards of their 

own material, especially given that backlist is so important to them. But so 

many big companies throw out their master tapes. Or they just lose them. A 

few years ago there was a skip outside Olympic Studios in London that was 

full of master tapes - they belonged to record companies,  but they never 

bothered to ask for them back! Maybe they had nowhere to store them. 

We hosted a big event recently; in honour of Band Aid's Do They 

Know It 's Christmas?The BBC were here, and the record company sent the 

master tape of this huge worldwide hit that spawned the whole Live Aid 

thing. There was a big fanfare, and the tape machine was switched on. It was 

the wrong songl They'd lost the master tape I 
God knows what some of these companies do now 

stuff is mastered on Pro Tools or Logic Audio. Just leave a 

box of CDs in the corner? 

chapter 06 65 



T H E C R U N C H  At heart , computers are still designed to crunch numbers ; to digitise different types of 

data; and to move them from one place to another. Since the 1 980s ,  they have also been designed to 

provide a graphical means of organising and interacting with data .  

All technologies, including storage media, are defined by  their 

limitations. Given enough time - normally a couple of 

technology generations - limitations that were once perceived 

as drawbacks become attractive and sought-after: the 

compression and saturation of analog tape;  the warm crackle 

of vinyl; the graininess of celluloid; and so on. They make us 

nostalgic for the time a recording was made, and if the 

technology wasn't up to the task, then so much the better. 

In the case of digital technologies, the acceleration of 

processor speeds (roughly doubling every 1 8  months) together 

with the mass availability of cheap memory and storage mean 

that computers can crunch, organise and store types of data 

that they were incapable of processing just a few years ago. 

(see page 65, Moore's Law versus Moore's Wall .) 

Computers can now be used as standalone audio 

recording devices. Previously, large file sizes meant that 
desktop computers were best used as an interface for 

organising and editing audio information, before recording it 

off onto an external device. A computer - PC or Mac - can sit 

at the heart of a digital audio studio; but it can also now be your 

studio .  We'll explore the pros and cons of this on page 72 ,  and 

look at different studio setups on pages 1 48 and 1 49 .  

In other words, memory capacity and processor 

speeds are fast becoming resources that we can waste, rather 

than push beyond their limits until our computers freeze, 

crash or fall over. When a resource becomes plentiful enough 

to waste, we can safely assume the technology behind it is 

good enough to use. 

So, we know where we've come from, and where we 

stand today. Now, it's time to log on, punch in, drop out and 

find out where you want to go. As Peter Gabriel says, 'Turn up 

the signal, wipe out the noise . '  

66 part 01 .  tune in 

' '  R E A L  W O R L D  T E C H N I C A L  M A N A G E R ,  G E O FF 

P RY C E ;  C H I E F  E N G I N E E R  M A R C O  M I G LI A R I ;  

T H E A U T H O R  

G P : Music is about passion, creativity; collaboration. There 

are no rights and wrongs: there's no 'right way of doing 

things' in audio recording. You simply learn by your mistakes. 

But the data industry is driving so much. We are at their 

mercy - IT companies are taking over music companies. Now 

there's a real crossover between IT and audio. The music 

industry is personal; but IT is impersonal . 

When everything is reduced to ones and zeros, it 

doesn't matter to the medium whether it's music, software or 

text - it can be anything. There's a convergence, the 

boundaries are blurred. 

My background is in electronics. I'm used to repairing 

things if they don't work - I 'm used to attaching longevity to 

pieces of hardware. With digital, there's less serviceability If it 

doesn't work, bin it - just throw it away Everything is unitised. 

M M : So we shouldn't focus on technology! Some great 

music's been recorded on dictation machines. 

T H  E A U TH 0 R :  And that brings us full circle 

back to Edison. ' '  



A LIASI N G  
D istort i on  i n  a d i g i ta l  waveform d u e  to 

d i ff i c u lt ies  i n  p rocess i n g  h i gher  

frequenc ies .  As  i n  d i g i ta l  photogra p hy, 

i t  i s  removed by means of an an t i ­

a l i as i ng  f i l ter. 

C O M P R E S S I O N /  

C O M P R E S S O R S  (A U D I O )  
Compress ion packs a s i gna l  i n to  a 

sma ller dyna m i c  space.  Compressors 

work by lower ing  a s i gna l"s t rans ient  

peaks - the  h igher  the  peaks,  the more 

they a re packed i nto a t i g hter space.  

M odern pop  p roduct ion  uses 

compressors heavi ly on  voca ls. Not  

because modern voca l i sts a re too 

powerfu l ,  one  suspects, but  because 

comp ress ion  makes q u i et vocal 

passages seem much louder by even i ng  

out  a performance,  somet imes to t he  

po in t  of mak ing  i t  sound  unnatural .  A 

re lated device is the  l imiter, which  sets 

a t h reshold o n  the dynam ic  level of 

s i gna l  i t  wi l l  a l low th rough .  

D A C  
D i g i tal  t o  ana log convertor. The 

component in a ny d i g i ta l  a u d i o  device ,  

such  as  a C D  p layer or  you r  PC, which 

converts the  d ig i ta l  stream of b i ts  into 

ana log - changes in voltage that you r  

speakers t u rn back i n t o  soundwaves. I n  

cheap soundca rds ,  t h e  DAC c a n  b e  no isy 

or  h issy. As a resu lt ,  i t  i s  better to have a 

soph ist i cated 1 6-b i t  card than  a cheap 

24-b i t  one .  An A/D convertor  turns 

ana log data in to  a stream of b i ts .  Home 

stud i o ,  USB-based AID convertors a re 

cheap and  commonp lace,  operat ing  at  

96 kHz  to 24-b i t .  

chapter 06  

J A R G O N  B U ST E R  

D IT H E RI N G 
I ntel l igent reduct i on  of the b i t  rate of an  

aud i o  f i le by  add i ng  sma l l  amou nts o f  

wh i te  no i se  (no ise  that  covers the en t i re 

frequency spectru m ) .  Apogee UV2 2 H R  

d ither ing  i s  a sta ndard d i ther ing  

process adopted by Cu  base SX and  

o ther  aud i o  p roduct ion  software. 

P C M 
Pu lse code modu lat ion ,  the 

uncompressed data format used i n  most 

standard d i g i tal  a u d i o  f i le types. 

Standards  body the Aud io  Eng i neer i ng  

Soc iety (www.aes.org )  recommends a 

sampl i ng  frequency of 48 kHz  for the 

or ig inat ion ,  p rocess i n g  and  in terchange 

of aud i o  p rograms em ployi ng  PCM,  but  

recogn ises 44. 1 -kHz  sampl i ng  rates. 

S I G N A L  TO N O I S E  

( R ATI O ) ,  O R  S/N 
T h e  gap  between the  strength of t h e  

s i g n a l  and  the n o i s e  floor. A h i gher  

s i gna l-to-no ise rat i o  i s  best, as no ise  i s  

less not iceable .  S/N  i s  measured i n  

dec i bels.  

T O TA L  H A R M O N I C  

D I ST O RTI O N  (T H D ) 
Absolute tape saturat i on  or c i rcu i t  

overload .  Three per cent  T H D  is  the  po int 

at wh ich  tape saturat ion  or c i rcu i t  

overload i n troduces a u d i b le d istort i on .  

Three per cen t  T H D  is  measured i n  t he  

number  of dec i bels above 0 d B  at wh i ch  

th i s  d istort i on  occu rs ,  norma lly us i ng  a 

1 - kHz  (m i d - range )  reference s i gna l .  The 

gap  between 0 d B  and  3 per cent T H D  on  

any recorder or  a u d i o  format  i s  ca lled i t s  

headroom,  whi le the gap  between the 

no ise f loor  and  3 per cent THD i s  i ts 

overa ll  dynamic range. 
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02.01 
Surprisingly in a book abou tiigital audio, this is the most 

important question to ask be ore you embark on any audio or 

music project . The answer lies in three further questions. 

First and foremost is the simple one: what are you 

trying to achieve? Next, what is your work's destination: 

theatre, video, radio, CD, DVD, MP3, website, video game, 

animation or all of the above? And finally; is it intended to 

synchronise with other elements, be imported into other 

programs or exist independently of other content? 

There are several basic approaches to bringing digital 

audio and music-making into a home studio setup and 

making original audio recordings. 

PART 02. M ATCHING NEE D S  

TO TECHNOLOG IES 

CHAPTER ONE 

• First is what we might call the 'studio in the computer' ,  in which 

you seize your computer's compelling price, storage, processing 

power and space-saving advantages to build a virtual studio 

within its four beige walls. 

• Second is the computer in the studio, in which your Mac, 

desktop PC or high-end laptop becomes the main component 

of a hybrid audio setup, linked to dedicated audio, music and 

MIDI hardware. In this kind of setup, you might consider 

including an external controller hardware, linked to yow 

preferred software package. 

Such controllers, for example Digidesign's Mbox, Digi 

00 1 and Digi 002 Pro Tools controllers, give its audio production 

software a friendly face - or more accurately; an external 

interface with some analog-style knobs and sliders. These mean 

you can interact with your recording system more like a human 

being and less like a mouse-operator. We' ll also look at the pros 

and cons of virtual mixers and instruments versus their 

hardware counterparts. 

D O  I N E E D  A C O M P U T E R ? 
S O F TW A R E  V E R S U S  I N T E G R AT E D  S T U D I O  S O L U T I O N S  

70 part 0 2 .  matchin g needs  t o  techn o l o g i e s  

Left : Whi le notebook screens a re 

beco m i n g  b i gger  a l l  t he  t ime ,  you 

will need a separate mon i tor  to get 

the  most on -screen ' real  estate' 

for a l l  those d i g i ta l  components .  



• . -· - . . . -· 
might be runrung two or three comRuters, dedicated 

. . . .. . . . . . - ... . ... . . · -
called a digital audio workstation, or DAYYJ 

number of other digital and analog deV1ces. These devices 

might be linked by audio or MIDI across USB, M-1an or 

Fire Wire Rrotocols 

• Fourth, there's the high-end ROrtable mtegrated studio 

As the name suggests, these hardware devices are 

comr:ilete digital recording studios in a box, the highlY, 

evolved offsRring of the cassette-based portastudios ofilie 

1 970s and 80s. Some hardware manufacturers like Korg, 

iYamaha, Roland, Akai and Boss refer to their mach.iii:es as 

DAWs (digital audio workstations) , while softWare 

comRarues such as BIAS and Steinberg also call their 

products DAWs. In either case, it avoids usmg the less 

flattermg acronY.!!J: 'PIS ' .  

: .. . . . . . .  
excellent all- in-one opt ion that 

may cost you a l ittle more than 

frequent u pdates to i ts  software 



Ab ove : If you a lready own a 

computer ,  but  you wa nt to add  a 

portab le i n tegrated stud i o  (to use 

as  a mix ing desk ,  fo r exa m p le ) .  be 

a bsolutely certa i n  that  the  model  

you plan to p u rchase wi l l  i n terface 

d i rectly with you r  system.  
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Portable studios give you all the rollercoaster 

digital attractions of uncompressed 1 6- ,  24-

or 3 2 -bit audio, multi-Gigabyte storage 

capacities, cut and paste and intuitive audio 

software, all presented in a self-contained 

unit. It does one thing: multitrack CD-quality 

audio, without leaving you riding the 

dodgems of a computer's drivers, interfaces, 

glitches and latency problems. 

But most importantly, portable studios 

throw in an integrated mixing desk complete 

with faders and parametric EQ. On many 

midrange to top-quality machines, you might 

also find one or more expandable digital 

effects boards, offering reverbs, delays, other 

effects and professional standard input 

compression. Turn to page 1 62 for more . 

However, integrated studios ' built-in 

software may be impossible to update, and 
your new machine may or may not interface 

directly with a computer. Low-end devices 

may also lack a digital VO (input/output), a 

major design flaw on some budget machines. 

In a home studio setup where you are 

already running a Mac or PC, having an 

additional midrange portable studio to hand 

can be a real benefit to audio work, especially 

in music composition. 

You can use it in place of a mixing desk 

to route and equalise audio signals before they 

hit your soundcard, trim levels, add more 

effect and compression options and, of course, 

record several gigabytes' worth of audio. 

It's also reassuring to have an interface 

with real panpots, switches and sliders, rather 

than a virtual one that forces you to make fine 

adjustments onscreen with a mouse. And, like 

Ab ove : Hot on  the tra i l  of some very 

popular  fou r-track  M i n i d isc I M D I  

recorders comes t h e  Ya maha M OS ,  

an  e ig ht-track vers ion .  Merg i ng  

the conven ience of ra ndom access 

with portab i l i ty makes th is  a good 

cho ice i f  you wa nt to use M Ds.  

However, data m i n i d iscs can be 

expensive and  u n rel iable .  

any mixing desk, it's an interface that allows you to group 

complex audio feeds into a single stereo signal . In other 

words, it feels like 'proper recording', and hardware like this 

can be a useful stepping stone towards understanding how 

professional studios work. But once you have invested in a 

standalone solution, you have effectively locked yourself into 

a way of working. 

For a portable integrated studio, you can expect to pay 

anything from a mid-three-figure sum up to the same price as a 

fully-fledged multimedia PC or Mac. However, for a few 

hundred pounds you could pick up a 'pocket studio' four-track 

machine that records onto removable 3 2  MB- 1 2 8  MB 

SmartMedia cards. 

Some of these budget microstudios offer incredible 

value in the form of built-in reverb, compressors and other 

digital effects. They're great for sketching ideas on the road, 

or location recording (within the limitations of the media) . 

They could be an ideal addition to your arsenal, if not perhaps 

your weapon of choice . 

So, if you decide to go for a portable intergrated studio, 

then you need to track down your local (rock) musical 

instrument store, or a specialist studio supplier. Shops like this 

might seem cramped, noisy and occasionally intimidating, but 

they are usually staffed by people who want to be there . Ask 

their advice, and you'll quickly find someone who knows what 

they're talking about and their knowledge is very helpful -

however young they might seem. 
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T H E D A W S  O F  P E R C E PTI O N ?  

What to look for i n  a portable integrated stud io .  

Whether you are us ing it  i n  p lace of a computer, or  a longside 

you r  desktop or  laptop i n  a home stud io  setup ,  select from 

features such  as these: 

• 24-bit ,  96 kHz record ing .  Many machines g ive you the option 

to record either e ight  tracks to 24-bit ,  or 16 tracks to 44. 1 or  

48 kHz 1 6-bit  to economise on processing  and storage 

• At least one bu i lt- in  effects board .  You may f ind you r  model 

is  expandable u p  to fou r  effects boards 

• Input compression and l imit ing as standard - allowing you 

to record vocals professionally, without us ing u p  effects from 

the main  board 

• Virtual  tracks - these al low you to store a lternat ive takes 

of each track 

• COSM m i ke modell ing - a f i ltering system that emulates 

the dynamic s ignature of a range of top-quality professional 

m icrophones 

• Three- or four-band parametric EQ - explore al l  those 

frequencies i n  the mix 

• A  range of d ig ita l and  analog outputs - eg S/PD IF  

• A  
'
number of effects Sends and Returns - these are you r  

routes to and  from external s ignal  processors 
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Ab ove : The Ya maha AW1 6G a l lows 

you to record 1 6  tracks of a u d i o  to 

the i nternal  hard d rive, then burn  

i t  to C D  us i ng  the  b u i lt - i n  C D - RW 

d rive. Importantly, it is magnet ica lly 

sh ielded, so you can use it a longs ide  

you r  reg ular  computer  system 

without a danger of electromagnet i c  

i nterference from computer 

mon i tors o r  speakers, 

R i g h t :  D ig i des i gn 's M box i s  a n  

i n expens ive add -on  f o r  your 

desktop or  notebook i f  you wa nt 

a re l ia b le means to record 24-b i t  

stereo aud io  from any type of 

source, such as  g u ita rs or 

m i crophones .  With a copy of Pro 

Tools LE included ,  it is a worthwh i le 

opt ion  for beg i n ners ,  hobbyists 

and even p rofess i ona ls .  S i nger  

C ra i g  Dav i d  uses  one ,  

• ' Flying '/motorised faders - they' re far from 

essential ,  but having  flying  faders means that 

you r  m ixer will  set itself up automatically for 

each song, moving each fader to its correct 

posit ion in the mix 

• At least 10 GB  of onboard storage - go 

for  20 ,  40 or  more if  you  can afford it  

• An integra l  CD-R/CD-RW d rive 

N B :  M ixers a re usually described us ing a set 

of n u mbers, such as ' 1 6 :  8: 2', or '24: 8 :  2 ' .  

This means that ,  i n  the fi rst exam ple, you r  

m ixer c a n  handle 1 6  separate channels of 

aud io ,  route them i nto e ight  mono g roups 

(or  fou r  stereo g roups) ,  and  then into two 

channels of stereo on f inal  mixdown. 



A N A LO G  V E R S U S  D I G ITA L 

R E A L  W O R LD T E C H N I C A L  M A N A G E R  G E O F F P RY C E ;  

C H I E F  E N G I N E E R  M A R C O  M I G LI A R I ;  

S T U D I O  M A N A G E R  O W E N  L E E C H  

G P :  It's vital to remember that digital is not ' a  technology' . When you 

talk about digital, you are really talking about storage media - and 

they're all different Analog tape colours the sound in an aesthetically 

pleasing way On analog, the frequency range is pretty much infinite. In the 

digital world you need petabytes of data before it's indistinguishable from 

the 'real thing' . But a sampling rate of 384 kHz and a 24-bit word length is a 

good approximation of audio verite. 

0 L :  Analog is like osmosis, but digital is archaeology It's a very serious 

point if you're considering mixing a track in a professional studio. When 

a musician does preproduction work on tape before coming into the 

studio, you can just put the tape on and see what you've got But with Pro 

Tools or any audio production system, you have to spend days sifting 

through all the data. 

M M : PCs are the cheapest way to record. They're also a fantastic way 

to make your product more powerful But with audio it 's crucial to go 

back to basics . It 's not just about ' computers in bedrooms' .  

Analog is everything that's going on 

outside the box - literally 
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Left : A laptop and  external  

sound input  modu le can d o  the 

tr ick when you need to do  some 

q u i c k  record i n g  or  songwrit i n g  

o n  the road .  Shown here is  t h e  

Pro Tools M box. 

Also on offer in your local music equipment 

store will be a variety of digital recorders, 

which record either onto an internal hard 

drive, or onto a removable format - CD, 

MD, DAT and even S-VHS tapes in the 

case of 'ADAT' machines. ADATs are popular 

eight-track digital tape recorders 

manufactured by the Alesis Corporation, and 

still popular in studios today. 

Multitrack recorders like the ADAT 

allow you to overdub separate tracks of digital 

audio. They can be useful if you don't want to 

fill up your computer with audio files, or take 

a valuable laptop or sampler on the road. 

ADATs have the advantage of being modular. 

Linking two will give you 1 6  tracks, and three 

will give you 24 tracks and so on. 

But these days, of course, you can take 

your studio on the road simply by packing 

your laptop. Be prepared, however, to lose 

your studio forever if you take your eye off it 

and head for the bar. (This happens even in 

the IT world .  The CEO of intellectual 

property company Qualcomm once lost his 

laptop at a security conference. The person 
who ended up with it effectively held the 

entire company in his hand. The technical 
term for this is a 'multiple irony' .) 

If you're interested in making digital 

recordings on the move and want to know 

what kind of recorder or device to go for, we'll 

look at the options in more detail on page 84. 

But ultimately, if you do want to post 

or broadcast your audio on the Web, add 

audio to video in Premiere, Final Cut Pro, 

Logic , Cubase, BIAS Deck and Cool Edit 

Pro, or synchronize it with Flash animations, 

then a computer is indispensable, regardless 

of how you record or multitrack the audio to 

begin with. 

So, let's start making some choices 

about working methods, hardware, software 

and technology environment. 
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W O R KI N G  M E T H  O D S  VVhat , then, are the unique advantages of working digitally as opposed to working 

in analog space? Let 's look at them one by one before deciding which type of solution - purely digital or 

hybrid, computer software- or integrated studio-based - works best for you .  

TH E DIGITAL ADVANTA G E  

Cost a n d  space 

While computers and other digital audio 

equipment are not cheap, sophisticated audio­

editing technology is within the range of most 

people's pockets . The march (or sprint) of 

technology generations means that yesterday's 

leading-edge solutions might be today's 

rubbish, so you can always pick up a bargain. 

But as we've already seen, storage, 

memory and processing power are resources 

that are plentiful enough to waste, so high-end 

computing is cheaper than we imagined would 

be possible five, ten or 20 years ago.  Go for it 

if you can. Few could have imagined even ten 

years ago that 24-track digital studios would 

find their way into thousands of homes . 

If you opt for a computer-centric 

studio, or a completely virtual studio on your 
desktop or laptop, then the more powerful 
your computer, the better. Ignore Windows, 

Mac or Linux 'minimum' requirements, and 

go for 'recommended', or higher. 

And if your computer is dedicated to 
audio or music work, then you will encounter 

far fewer problems than if you're sharing 

space with office tasks or graphics work. 

We'll look at why later in the chapter. 

But whatever your preference, quality 

digital recording technology is far cheaper 

and more commonplace than studio-quality 

analog equipment. 

Ab ove : You r  d i g i ta l  stud i o  could be 

a s i n g le computer ,  o r  a ser ies of 

l i nked d i g i ta l  components with o r  

w i thou t  a com p uter. These days, 

h i gh -end  p rocess i n g ,  memory and  

storage  a re re latively cheap ,  so  

you  shou ld i nvest i n  the most 

powerfu l  gear you can afford . Shown 

here i s  a Pro Tools control su rface.  
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' '  

B e low:  Analog record i n g  is  st i l l  a n  

opt ion  f o r  m a n y  styles of mus ic ,  

and  i t  i s  offered i n  many stud ios ,  

but  i t  i s  no  longer real ly a cost­

effect ive or  rea l ist ic  solut ion  for 

the home- based stud i o .  

J�SCAM 

P R O D U C TI O N TI PS : J O H N  L E C K I E  

R E A L  W O R LD T E C H N I C A L  M A N A G E R ,  

G E O FF P RY C E 

John's approach is never to bust zero. Never let the meter 

go into the red. Don't slam it : be conservative.You get a 

better sound by not thrashing it . The headroom will be 

good, and noise will be low. And, you know, John 

gets a pretty good sound! ' '  

WHY D O  PEO PLE RAVE A B O UT ANALO G  R E C O RDING?  

The real world i s  analog. As Marco Migliari says, a t  the end of 

the day everything is analog; we couldn't hear it otherwise. At 

the high professional end, analog recording is at least as good as 

digital, if not superior (as many of our spokespeople believe) . 

The important thing to remember, then, is that digital is 

not 'better' than analog, but it is quantifiably different. More 

specifically, it presents a unique set of choices and opportunities . 

For home recording, there's no contest: it has to be 

digital .  While many home-based musicians still praise the 

warmth and responsiveness of multitracking onto analog tape, 

they almost certainly lack the means to do it. The gulf between 

digital and analog is far wider in audio than it is in other 

technologies - particularly photography, where each discipline 

is as accessible as the other. 

Indeed, it's a fair bet that the same people who have 

bemoaned the rise of digital technologies since the 1 980s, 

have never possessed an analog recorder more sophisticated 

than a personal stereo or a cassette deck. So, it's a case of put 

up, or shut up. 

True, a high percentage of rock music is still 

multitracked to tape, but it is usually mixed down and 
mastered onto a digital medium, such as DAT, long before it 

leaves the studio.  And the chances of laying your hands on the 

unmixed 24 track tape are zero - it'll either be wiped and 

reused by the studio, or your record company owns it. 

Whichever way, you lose. 
So, however noble your analog objectives might be 

(however much you might want to honour where you've 

come from), you still have no control over how your work 

will be consumed. 

Even if your audience shares your principles, it almost 

certainly lacks the technology to respect them. But that is not 

to dismiss analog recording, or the thousands of devotees who 

rave about the authentic 1 960s 'analog sound' pumping from 

their CD players . 

A pure analog solution of multi-tracking onto two-inch 

tape, producing a stereo half-inch mixed master, mastering this 

professionally in a mastering suite, then taking the result to a 

vinyl pressing plant, is not really an option for the home recordist. 
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W 0 R KI N G M E T H  0 D S Ironically; the people who have kept vinyl alive - dance music acts and DJs -

are usually working the system in reverse:  recording and mastering the track digitally; then pressing it 

to analog. But either is a valid approach, and you'll find a great deal of expertise locked up in those 

vaults of analog technologies .  

Real World's Marco Migliari believes that people who leap 

straight into digital frequently have scant knowledge of sound 

or engineering principles, and might even be proud of that 

fact. 'A lot of "deep knowledge" is being lost in the rush to 

digital; there 's a glossing over of the basics, an over­

simplification. Just thinking that audio is about computers is 

dangerous: it makes for soulless sound and takes away from 

the performance. '  

Migliari accepts, however, that when i t  comes to 

creativity and cost-effectiveness, digital is the only way to go . 

Analog can never be as cheap, practical and efficient as doing it 

digitally in the home - and you will  remain a hostage to the 

studio's fortune, rather than be in a position to 'do it yourself' 

for a fraction of the outlay. 

But the real cost advantage of digital audio, of course, 

is the opportunity to boil a roomful of dusty, depreciating 
hardware down to a few thousand lines of code that sit 

invisibly on your hard drive . 
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B e low:  A major  cons iderat ion  in 

go i ng  d i g i ta l  i s  the  a b i l i ty to save 

space by us i ng  a computer  

i n stead of a roomful  of b i g 

ha rdware components .  

If your computer has five years' life in it before 

the temptation to upgrade becomes irresistible 

or simply practical, then you can upgrade your 

studio as many times as you wish without 

upgrading your computer - at a tenth of the 

cost of replacing all that hardware. 

C U T A N D  PA S T E  

All software-only recording solutions, such 

as Cubase SX/SL and Cubase 5 VST (see 

page 100), Logic (see page 100), Cool Edit 

Pro (see page 115), Ableton Live (see page 

114), Reason (see page 110), Deck (see page 

115), ACID-PRO (see page 108), Cakewalk 

SONAR, Making Waves, Spark or MOTU 

Digital Performer (see also Pro Tools, page 

118), offer one killer application. That is, the 

graphical representations of every single 

aspect of your audio recording, right down to 

each event, every control ,  every waveform 

and effect and every input and output. 

This means that, like every pixel in a 

digital image, every event in a digital audio 

recording can be individually addressed, 

cut, pasted, cloned, edited, sampled, 

stretched and filtered. Its relation to 

every other element, or group of 

elements, can likewise be shifted, 

shuffled, enhanced or destroyed to your 

heart's content. 

As you might imagine, these processes 

are known as 'destructive editing' , which 

irreversibly changes the integrity of the 

original signal, and 'non-destructive editing' , 

which does not. 





If the event is a purely 'digital' one - a MIDI 

'note on' event (see page 124 onwards) , or an 

instruction to trigger a sample - then it can, 

to all intents and purposes, be transformed 

into a completely different, unrelated event 

or dragged to a new location. 

Most integrated studio devices also 

offer this same cut-and-paste, graphical killer 

application, usually via a built-in LCD touch­

screen, or similar. 

Some top-of-the-range models allow 

you to bolt on a VGA monitor and work with 

a mouse, so the experience becomes similar to 

using a Windows PC or a Mac, albeit with a 

different interface and logic. Many high-end 

machines also interface with digital video 
cameras, and external editors such as your PC. 

Modular recording software and 

hardware suites, such as Digidesign's 

legendary Pro Tools, offer the best of both 

ways of working, but lock you into an upgrade 

path and a slightly different technical 

environment. 

That said, they can work with and 

beneath other audio-production software 

environments, such as Logic Platinum. But 

you may find this level of sophistication is far 

beyond your needs. Thankfully, Pro Tools is 

available in a cut-down 'LE' version. 
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Obviously, the key is never to lose sight of what you are 

trying to achieve with your virtual landscape or portrait in 

sound. We'll talk about stereo images, ambiences, mixes and so 

on throughout the course of this book. 

That said, the cut-and-paste advantage also encourages 

play. For many people, play, fun and experimentation are the 

fastest routes to learning. Don't underestimate them. 

In particular, virtual studio packages such as Reason 

(see page 110), and simple PC sequencing packages like 

Making Waves are great fun to play with, and you can work 

out their logic after just a few minutes of play. 

On the other hand, the 'big' packages such as Logic 

Platinum, Logic, Cubase can take weeks of experimentation to 

second-guess - without looking at the instruction manual. It 

is unfortunate, but it is true: you are going to have to read the 

directions in the manual. 

N O N - LI N E A R ITY 

Despite being timeline-based, with the timeline usually broken 

down into musical bars or timeframes, software-based audio 

editing is not a linear process; the audio resides in RAM, and 

sometimes even in ROM. This means you don't have to spool 

through untold metres of tape to locate the first beat in a bar; 

you can jump to a locator point or mark instantly. This also 

means you can swap out sounds, samples, loops and submixes 

and replace them with new content - without having to record 

new audio information. 

More, you can marquee select a whole section of audio, 

across as many audio or MIDI tracks as you wish, move it 

somewhere else or duplicate it and paste it into a different 

piece of work. In fact, you could edit a five-minute music 

composition down to t:h?ee-and-a-half minutes in half as 

much time again. 

Using software like this ,  a purely digital 

methodology becomes more about assembly, and less about 

performance.  Video-makers know this ,  which is why for 

them an edit is the performance.  



Ri g h t  a n d  b e low:  Although  v irtual  

stud i os  offer a l l  of the  opt ions of a 

reg u lar  ha rdwa re stud i o ,  they a re 

not at a l l  l im ited by l inea ri ty. 

Pract ica lly any part of any d i g i ta l  

son i c  element can be accessed and 

ed ited at a ny t ime  i n  the process. 

·· · ·· ··fE 
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So, if you want to go the digital-only virtual studio route, then 
make each edit and your production job the performance of 
your life. Be the conductor of your virtual musicians, samplers 

and effects boards with every sweep of your mouse. (If this 

sounds pretentious, then you haven't tried it yet.) 

P L U G A N D  P LAY 

One of the great sound-engineering proverbs (apart from 'If 

you can't fix it, make it loud') is: 'Whenever two leads are 

gathered together in one place, they shall form a tangle ' .  

Anyone who has spent hours on their hands and knees 

with a soldering iron trying to track down a loose connection 

and fix it, run metres of audio cable behind furniture, work out 

what dozens of different sockets are for and then find the 'On' 

button, appreciates software that self-installs. (Ah, if it were 

only that simple !) 

o r  
t> � PG Demo Stuff 

,-, Pro Tools 6 .0 OS X Mbox 

� v [ Pro Too Is Demo Session 
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Ab ove : Most d i g i tal  a u d i o  softwa re 

has the capac ity to p rov ide a 

l is t ing of a l l  or i g i na l  f i les and  a 

comprehens ive, usable vers i on  

h i story at  a level of deta i l  

u n matched b y  the  ana log process. 
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A U D IT T R A I L  

Digital audio provides you with a n  audit trail 
that analog technology can never match. For 

example, most big audio production packages 

like Cubase SX and Logic create workfiles for 
you, into which the software automatically 
saves samples, WAVs and other elements 

of your work: 

PCs and Macs (and Linux machines , 

running interfaces like Nautilus) are designe 

from the ground up to manage files and to 

allow you to interact with graphic 

representations of your data . 

So, get your work organised into file 

hierarchies: work in progress,  sound patches, 

samples, plug-ins, MIDI files, audio elements 

and so on. Back these up onto CD by project, 

and/or by date, and save all the elements of 

each song as you go . 

Marco Migliari adds: 'A good tool is 

one that's an extension of yourself. It's 

absolutely vital that you start organising your 

work early on. '  

Working this way allows you· to 

backtrack and recompile your work into its 

original form, or break it down and remix it 

from the ground up. There are no limits 

except in your imagination: remember, it's not 

about achievement, it's about concept. 

But back in the physical world . . .  

Wherever you stand in  the debate, 

you will almost certainly need some analog 
(true audio) input, unless you intend to work 

solely in simulated space, in which case jump 

to the sections on virtual studio software (see 

page 110), virtual instruments and effects 

(page 138), realtime sequencing instruments 

(page 114) and ambiences and acoustics (in 

Channel Three, page 150) . 

But remember sound engineer Marco 

Migliari 's words :  'Analog is everything that's 

going on outside the box - literally. ' 
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02.02 
Here are some common pro Dlems, together with just a few solutions from 

the hundreds of competing ptions out there . Turn to pages 1 00- 1 40 for in­

depth analysis of the softwa � .  
Remember: this is  by no means an exhaustive hardware or software 

guide . There are dozens of main audio and MIDI sequencing applications, 

and several hundred smaller applications and plug-ins . All of the main 

applications , and some of the smaller ones,  have lengthy; in-depth books 

written about them. But you are better served by keeping your eye on 

magazines such as Computer Music, Sound on Sound, Music Tech and 

Future Music, for more up-to-date information. All offer excellent advice 

and sample CDs, and are highly recommended. 

PART 02. M ATCHING 

NEE D S  TO TECHNOLOG IES 

CHAPTER TWO 

M AT C H I N G S O L U T I O N S  T O  N E E D S  

I have a desktop computer, but I want to 

record quality audio on the move, such as 

interviews , ambient sounds , location reports 

and so on. I just want to press Record, and go. 

O PTI O N  O N E  

You could consider replacing your desktop with a laptop. 

This would enable you to run Logic, Cubase SX, Cool Edit 

Pro (PC) or BIAS Deck (Mac or PC) - plus an external ND 

convertor and audio interface,  such as the Apogee Mini-Me. 

This will allow you to capture audio from the big, wide analog 

world out there and turn it into data that your computer can 

process and then store .  

H E L P  M E , I W A N T  T O  . . .  
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Left Expensive a u d i o  p roduct i on  

u n i ts a re not on ly i m p ract ical  for  

locat i on  record i n g ,  bu t  the  r i sk  

of damage to these  expens ive 

components i s  s im ply too g reat .  



Alternatively, your Mac OS X or Windows XP laptop could 

run Pro Tools LE, and use Digidesign's Mbox external control 

surface. The Mbox also works with earlier Mac iterations and 

previous generations of Pro Tools. If you want this level of 

functionality (and it's highly recommended), go for the Mac 

environment, as Digidesign and Apple are collaborating on 

high-profile product releases . In a PC-centric world, such a 

public relationship can only be taken as a statement of intent 
and a mutual badge of quality assurance. 

Either way, just plug an omnidirectional mike into the 

XLR socket of the Mini-Me or Mbox (use a directional mike 

for interviews), monitor through headphones, and you're 
away. If you can afford it, invest in a pair of mikes for stereo 

recording. A good microphone will always be a solid 

investment. After all, it is your link to the real world. No 

amount of mike modelling and EQ will compensate for 

inferior input. Think of your mike as being the audio 

equivalent of a high-quality lens on a camera. 

Both the Mini-Me and Mbox have two XLR inputs, 

and the devices connect to your laptop via the USB port. 

(Remember, do not buy a laptop for audio work unless it has at 

least two USB ports .) 

Simpler packages such as Cool Edit Pro or BIAS Deck 

are probably easiest to use in location environments, as long as 

you use an external AID convertor to get the sound onto your 

Ab ove a n d  b e low:  For locat ion  

record i n g ,  remember  that  you wi l l  

have to cons ider  you r  power 

source. Any external  A/D 

converters will need to be powered 

t h ro u g h  the USB port - as opposed 

to a wall out let - so you wi l l  have 

to keep a careful eye on you r  

notebook battery. 
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laptop. But remember, the 'big' packages are 
also available in cut-down versions, such as 

Logic Gold and Cubasis . 
Far from being frustrating peripherals, 

AID convertors and mike pre-amps such as 
the Mini-Me and Mbox add an extra level of 

control to your software, plus valuable checks 

and balances in terms of input level .  

There are several 24-bit, 96 kHz AID 

convertors out there in the budget price 

bracket, such as M-Audio's Duo, but they are 

not all suitable for location work, as most of 

them require an external power source. Both 

the Mini-Me and the Mbox are powered up 

via the USB port and your laptop - so keep 

an eye on your battery life !  

O PTI O N  TW O 

If location recording is the primary source of 

your digital audio work, and onscreen editing 

is not a realistic option, you could opt for a 

dedicated audio recorder. Many professional 

journalists and broadcasters - when they are 

not linked directly to the su1dio via a 

broadband connection - still use DAT 

recorders . (Never underestimate the 

advantage of a tape recorder's moving parts . 

Being able to see the machinery of your 

digital recorder working is a boon in a face­
to-face interview.) 

You could also consider purchasing a 

portable integrated studio or microstudio, 
but bear in mind the time limitations 

imposed by using SmartMedia cards or MDs 

in budget models. 

• 
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I 'm a guitarist , and I find it difficult to record my electric or acoustic guitars onto my computer. 

It 's impossible to monitor what I 'm doing, and the sound quality is usually disappointing. 

O PTI O N S  

First the electric. Rather than mike up your 

amp in a home studio setup, consider buying a 

'direct box', such as the Pod, by Line6 .  

Devices like this emulate the acoustic 

signatures of a range of classic guitar amplifier 

and speaker cabinet combinations, and are 

designed to sit between your guitar and your 

PC, or digital multitracker. The Pod v3 .0 

connects your guitar to your computer via 

USE. Earlier versions need the intervention 

of an AID convenor. 

But you don't have to go for a hardware 

solution. As you might imagine, virtual direct 

boxes and amp simulators are commonplace 

too. At the time of writing, IK Multimedia's 

Amplitube is first among equals. Like many 

task-specific software tools, it works either in 

standalone mode, or as a VST or Pro Tools 

HTDM plug-in (see Jargon buster, page 91) .  

You can try either approach with an 

acoustic guitar as well .  But to get a better 
source recording from an acoustic, try close­

miking it near the sound hole and recording it 

onto three audio channels - panned to nine 

o'clock, 12 o'clock and three o'clock - to create 

a wider spread of sound at greater amplitude. 

Then try adding compression to the centre 

channel, and subtle reverb to both of the wide 

channels . This is a subjective solution. 

If you're still not happy with the 

results , consider recording the room sound as 

well with a pair of mikes, then mixing all of 

the results together. As ever, there is no 

'correct' solution - experiment until you hear 

something that makes you smile. 

Above : I f  you use 'v irtual  a mpl i f ier '  

softwa re to add  d i stort ion  or  other 

effects to a recorded g u itar  track ,  make 

sure you have a full-sou nd i ng ,  clean 

record i ng  i n  the f i rst p lace. Otherwise,  

you wi l l  f i nd  the plug - i n  a lgor i thm does 

not have enough sound to work wit h ;  

remember ,  no  amoun t  of EQ twea k ing  

can i nvent sounds that a ren ' t  there .  

> Aero.amps > Brian 1 .amps 
> Carlos .amps 
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I 'm a non-musician , but I love music , especially dance music , and I want to play with loops and beats in 

real time, and do some mixing on the fly Then I want to save off my work, share it and perhaps try my 

hand at performing in a club environment . 
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O PTI O N S  

You're very well served by the market - and by the future 

direction of live music and clubbing. ACID PRO and 

Ableton Live (see pages 108 and 114) allow you to drop in 

loops, then time-stretch and beat-match them in real time. 

Ableton Live in particular is aimed at the ' laptop jam' scene, 

where DJs and sample-based bands network their laptops 

together and jam in real time. 

All the beats and loops you need are available 

commercially, online or via cover-mounted CDs. Making 

your own loops is easy, once you've got the hang of it - and 

there are dozens of communities of like-minded people out 

there for you to join. 

For more musically-minded people, Reason (which 

you'll find links well with Ableton Live) is the most 

accessible of the 'virtual studio' packages.  It includes a raft 
of pre-prepared loops and samples, which can be topped up 

by visiting www. reasonsrefills . com, and similar sites (do a 
Google search) . 

At the lower end of the sequencer market, Making 

Waves is a budget package that is as simple as dropping icons 

onto a timeline and pressing 'Play' . At the opposite end of 

the market, packages like Pro Tools LE and Logic Audio 

now have the DJ market in their sights . 

Left : Both Mac  a n d  W indows users 

who wa nt to perform l ive sets with 

laptops a re well served by 

programs such  as Son i c  Fou n d ry 

Ac id  or Ableton Live, but  you wi l l  

need a powerfu l  p rocessor,  p lenty 

of memory and  a fast hard d rive. 



I 'm not a musician at all , but I have a digital video camera , and I want to play around with audio in a 

video environment , and maybe publish the results on the Web, or onto DVD I 'm not a professional -

I just want to have fun. 

R i g h t :  B IAS softwa re packages 

serve the budget end  of the 

Mac i ntosh ma rket, and  a re more 

than  su i tab le for merg i n g  sound  

with v ideo .  
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As technologies converge, you are increasingly well served by 

both the budget and professional ends of the market. At the 

budget end, both BIAS Deck and Cool Edit Pro assume that 

you may be dealing with video as well as audio elements. 

But among the 'pro' packages, Logic Audio has 

perhaps made the biggest moves towards a fully integrated 

audiovisual environment. Its Video Thumbnail track shows 

thumbnails of your video feed at key stages within the 

Arrange window. In Mac OS X, both Steinberg's Cubase SX 

and Nuendo offerings allow you to output a Quick Time 

movie via Fire Wire. 
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A U D I O/D ATA I N T E R FA C E S  A N D  D RIV E R S 

A S I O  
( PC/Mac)  Aud i o  Stream ing  I n put/Output .  

A Ste i nberg-developed soundca rd d river 

with low latency t imes.  An extremely 

powerful and  reliab le system for 

software synthes is that s its outside the 

operat i ng  system. Recommended and  

supported by  most sequencers and  soft 

synths. Use it i f  you can .  

A V O PTI O N  
Th is  i s  D i g i des i gn · s  Plug -and - Play 

compat i ble,  two-ca rd in terface that  

enab les the  i m port i ng  of v ideo a n d  

a u d i o  from h i g h - e n d  Avi d  v ideo 

workstat ions ,  o r  any NTSC or  PAL 

sources such  as v ideo tape ,  d i rectly in to  

a Pro Tools v ideo track o n  a Windows or  

Mac  OS system.  

C A K E W A L K  D X I  
( PC )  D i rectX I nstru ment .  Plu g - i n  

i nterface f o r  soft synths  based o n  

M i c rosoft's D i rectX a rch itectu re ,  

current ly supported on ly by Ca kewa lk's 

SONAR a u d i o  p roduct ion  package.  

Allows rou t i ng  of M I D I  tracks ,  rea lt ime  

control  of synths a n d  so on .  (See 

D i rectX.)  

D I R E C T C O N N E C T  
( Mac )  D i g i des i gn ,  maker o f  the  Pro 

Tools software su i te  and  its associated 

hardwa re in terfaces, d eveloped th i s  

da ta  i n terface for the  Mac ( let's ca l l  i t  a 

dataface) to stream a u d i o  d i rectly i nto 

the  Pro Tools env iro n ment .  Allows u p  to 

32 separate chan nels from a soft synth 

or  sampler to be i ndependently routed 

and m ixed i n  Pro Tools.  

90 

D I R E C TS O U N D  
(PC )  M icrosoft-developed d river for 

Windows 98 onwards, that  is  often 

regarded as  causing p roblems with 

certa i n  soundca rds  at low buffer 

sett i ngs .  I f  you a re experienc ing  aud i o  

gl i tches or  d ropouts ,  t h i s  may  be the  

p roblem - or  you  may  need  to change  

you r  latency t ime or  buffer sett i ngs  to  

com pensate.  

D I R E C TX 
(PC )  M i c rosoft plug - i n  standard ,  wh ich  

al lows D i rectX p lug- ins ,  such  as effects 

modu les a n d  soft i nstru ments ,  to run i n  

t h e  host a ppl icat i on .  H owever,  as  i s  

somet imes t h e  case with M i c rosoft 

i n i t iat ives, the standard has been 

mudd ied by p roprieta ry vers ions ,  such  

as Cakewalk's DXi - wh ich  wil l  not run i n  

Cu base, f o r  examp le .  Non -pro prietary 

D i rectX p lug- i ns  wil l  run  i n  any 

compat i ble host a ppl icat i on ,  i nc lud ing  

Cubase. Needs D i rectX Support. 

F R E E M I D I  A N D  M A S  
(Mac )  Two sta ndards  developed by 

M OTU ( M a rk of the U n icorn )  for i ts 

D i g i tal  Performer a u d i o  p roduct i on  

softwa re. MAS ( M OTU Aud io  System)  

a l lows aud io  rout i ng  from a sof t  synth  

i nto Performer's m ix i ng  envi ronment ,  

wh i le Free M I D I  a l lows you  to m ix  

M ID I  t racks f rom a soft synth 

with i n  Performer. 
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M E DIA M A N A G E R  
Avid  U n ity Med iaManager  i s  a n  ·asset 

management  suite·  that  a l lows 

p roduct i on  assistants to access and  

manage  b i t s  of d i g i ta l  med ia  f rom any  

networked o r  In ternet-ready com puter ,  

t hanks to a b rowser-based i nterface. 

The Select vers ion  of the  software 

manages v ideo c l ips  on a LAN ( Local  

Area N etwork ) ;  both vers ions  a re 

ava i lab le for Mac  or W indows systems.  

M I D I  
( n/a ) Mus ica l  I nstru ment  D i g i tal  

I n terface. The l ingua franca  of d i g i tal  

music .  1 980s-developed asyn c h ronous  

ser i a l  p rotocol that  a llows compat i ble 

devices, i n c l ud i ng  most ha rdwa re 

keyboards,  synths ,  samplers a n d  s i gna l  

p rocessors, and  many m u lt i track 

recorders and portable stud ios ,  to 

exchange  mus ica l  and nonmusical  

i nstruct ions .  Aud io  and  M I D I  

sequenc ing  app l icat ions a n d  v irtual  

stu d i o  packages accept and manage 

M ID I  data ,  a n d  al low you to  contro l  soft 

synths and other v i rtua l  i nstru ments v ia 

a n  external  keyboard .  
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M M E  
(PC )  M i c rosoft standard wave d river for 

soundcards .  L ike D i rectSou n d ,  i t  may 

cause prob lems with soph ist icated 

v irtual  i nstru ments .  

Q U I C KTI M E  
( Mac )  Apple's med ia  p layer. Th is  is  

ment ioned here because you may f i nd  

that  you r  Mac  defau lts to Q u ickl ime a t  

every g iven opport u n ity when you  a re 

savi ng  off work. Approach with care, 

u n less you a re dea l i ng  with m u lt imed ia  

f i les i n  Log i c ,  o r  Cu base SX ,  where i t  

wi l l  be you r  best fr iend .  

S O U N D M A NA G E R  
(Mac )  The standard a u d i o  d river o n  a l l  

Macs - the Apple counterpart to M M E  

a n d  D i rectSou n d .  Wh i le a so l i d ,  swift 

and re l ia b le system,  i t  m igh t  not be u p  

to t h e  task i n  a very h i gh -end  system 

dea l ing  with u ltra- low latency t imes .  

Send Effect 1 - Karlette 

VST Se nd Effects 
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T D M / H T D M 
( H ost) T ime D iv is ion  M u lt i p lex i ng .  

The D i g i des ign  a rch itectu re beneath i ts 

Pro Tools softwa re and hardware 

envi ron ment  [Mac/PC) .  The HTDM 

evolut ion  a l lows compat i b le v irtual  

i nstru ments and  p lug- i ns  to be bo lted 

onto the Pro Tools fam i ly. In the Mac  OS 

X env iron ment ,  non-TOM -compat ib le 

i nstru ments may work with the use of 

the author is i ng  system i Lok .  

- ·-· �· - ·  

K . u k l l i: b k 
l n it 1 ... M ast e r• 
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VST/VSTI 
( Mac/PC) V i rtua l  Stud io  Techno logy 

( I nstru ment ) .  Arguab ly the main p lug - i n  

standard for effects and  v irtual  

i nstru ments ,  supported by Ste i nberg 

(Cu base SX) , Emag i c  (Log i c  Aud io )  

and  others .  Sof t  synths ca n work  as 

sta nda lone  i nstru ments ,  bu t  i f  they a re 

VST-com pat ib le ,  s imp ly add  them to the 

VST d i rectory and  ttrey wi l l  a p pear  as 

opt ions i n  you r  VST-compat i b le host 

a ppl icat i on .  VST, D i rectX and  HTDM 

have ena b led aud io  p roduct ion  software 

to become fu l ly i nteg rated and  

expa nda ble stud i o  env iro nments .  

chapter 02 

Left : V irtua l  Stud io  Techno logy 

i n struments - or  VST i nstruments 

- a re compat i b le with many major  

a u d i o  o r  mus i c  softwa re packages.  

VST synthes izers can also often be 

used on  the i r  own , but  the effects 

p lug- i ns  a re espec ia l ly handy 

when mix ing o r  master ing  you r 

work i n  a p rogra m  such as Cu base 

or  Logic.  This one does a fa i r  j ob  

of i m itat i n g  a n  early t ape  delay. 

N B :  Many software packages, 

especially soft(ware) synths and 

samplers, wil l  run i n  most of the 

envi ronments l isted here .  Check 

the packag ing  for deta i ls of what 

wil l  and  will  not run with you r  

ma in  aud io  app lication .  

9 1  



02.03 product that turned your off-key dabblings into a professionally printed 

music score .  Today, those distinctions are blurred. That same cheap storage 

and fast processing power mean that your PC or Mac can now realistically 

act as fully functional, 24-bit audio recorders,  as well as manage all that MIDI 

and multimedia data that you might decide to throw at your work. 

All bets are off, and into the mix the software industry has also thrown 

Earlier in the book, we men · oned that the audio technology loop-based music creation tools , virtual studio packages,  realtime sequenc-

landscape is complex and liard to map. This is mainly ing programs and virtual instruments. All of these products recognise that 

because the access points to digital content are converging. once audio has been digitised, it can be sliced, diced, output and consumed 

The availability of cheap storage and fast processing means in as many ways as there are digital devices . Your task is to find the package 

that your software can now offer you a single point of interac- you are most comfortable with. 

tion with the worlds of sound, music, video, animation, But first, the creative audio- or music-maker has to establish what it is 

broadcasting and the Web. that they are trying to achieve. Most software packages either lean more 

A few years ago, it would have been easy to single out towards audio recording, editing and management (perhaps with a limited 

a simple MIDI sequencing package and music composition MIDI facility) , or more in the direction of music composition and/or MIDI 

tool; a standalone audio recording program and editor; or a sequencing. So the first thing to do is work out what suits your needs. 

PART 02. M AT CHING 

NEED S TO TECHNOLOGIES 

CHAPTER THREE 

S O F T W A R E - O N LY S O L U TI O N S  

9 2  part 0 2 .  matchi n g  needs  to t e c h n o l o g ie s  

Left : Nuendo  i s  a good exa mple of 

a powerfu l ,  a l l - i n -one  record i n g ,  

m ix i n g ,  master ing  a n d  C D  

p roduct ion  envi ronment .  
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TI M E LI N  E S  A N D  'A R R A N G E '  W I N D O W S  All audio- and video-editing packages are based on the 

principle of the timeline , because audio and video content is defined by its duration, and by events that 

happen at every point .during that duration. The timeline is a scrolling graphical track that enables you to 

view and interact. with each and every event that you add to your work 
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Movie 

Uniquely, a timeline allows you to see, manage and edit 

the events you have created before they are played back (or 

triggered) in real time, and to jump to events instantaneously 

- things that are impossible in any meaningful sense with 

analog technologies. 

Timelines break down audio, video and animation into 

time divisions : ' this event happens here and has a duration of 

x' . In a pure music-making environment, the default time 

division will be the number of musical bars (through which 

the cursor moves at a speed set by the tempo of the song) .  

However, you will also be presented with a counter that gives 

you the corresponding readout in minutes, seconds and 

milliseconds (mins :sec:ms). 

9 6  part 0 2 .  mat c h in g  needs t o  technologie s  
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Ab ove : M ost programs now go 

beyond s i m p le sequenc i ng ,  and  

comb i ne  ed i tab le ,  p re-recorded 

aud io tracks with sequenced 

i nstru ments ,  f i lters,  track EQ and 

many other mix ing parameters. 

Assuming that there are four beats to 

the bar, we can calculate that in a 1 20-bpm 

(beats per minute) song, the default tempo of 

most sequencing programs, the cursor will 

move through 30 bars in one minute . 

In audio-only software, and in sample­

editing programs such as BIAS Peak, the 

default time division will be Min:sec:ms. 

However, you may also be given the option to 

view your audio files in divisions of frames per 

second (fps) , which correspond with those 

used in video and film . 

Common frame rates are 24fps (film), 

2 5fps (PAL/SECAM), 2 9 .97fps (NTSC) and 

3 0fps (DVD players). Packages that allow you 

to edit music and sound to video clips or feeds, 
such as Pro Tools, BIAS Deck and Logic 
Audio, give you the option of viewing your 

work in a variety of time divisions. Portable 
integrated studio devices work with both 

Min:sec:ms and with frames . Timelines in 

programs such as BIAS Peak also allow you to 

view the escalating number of samples that 

each track contains. 



In all audio- and music-production 

packages, each track generates, and can be viewed 

on, its own timeline. So, in a 24-track piece of 

audio or music, there may be 24 separate 
timelines. You can view any or all of these in the 

Arrange window, along with MIDI and other 

'event' tracks, such as loops, edits, fades, effects, 

automated events and drums patterns . For 

example, the MIDI event window lets you see and 

edit all of the note on/off events, controllers, and 

commands that you have generated. 

And that's all there is to it. Once you've 

got to grips with the principles, you'll find it 

makes a lot more sense in practice. Your Complete 

Guide recommends at least two helpings of play 

and experimentation with every helping of your 

instruction manual. 

B e low:  Nea rly all a u d i o  softwa re, 

no matter how s imp le ,  offers some 

k ind  of t imel i ne-based in terface 

for arrang i ng  and m ix i ng  tracks. 

Ab ove : Many v irtual  synthes izers 

can be used on  the i r  own as 

i n struments,  and  not j ust as plug­

i n  modu les. With a M I D I  keyboard 

con nected to you r  computer,  they 

can be p layed and  recorded l ive, 

which g ives you r synth parts a 

more natural  feel because 

m i nuscu le t i m i n g  errors h u ma n ise 

the resu lt i ng  track.  

chapter 03 

W H AT A R E  P LU G -I N S ?  
Plug- ins a re s ing le-pu rpose p ieces o f  software 

that can ,  as the name suggests, be plugged i n  

to you r  ma in  appl icat ion ,  add ing  new 

funct ional i ty, a new set of tools or a whole new 

i nstrument to play with.  

I n  our  realm of software-based aud io  

record ing ,  i t 's best to th ink  of p lug- ins  as be ing 

the software equ iva lent of buying  a new toy for  

you r  rea l record ing  stud io ,  such as a new 

effects un i t ,  the latest keyboard or  g u itar a m p  

or  a n  ent ire box of m icrophones. 

For example ,  I K  M u lt imed ia 's 

AmpliTube is a v irtual  ' d i rect box' and  amp 

s imulator for  g u itarists (see a lso ' Help me ,  

I want to . .  : , page 86) , whi le most v irtual  

i nstruments and soft synths (see page 1381 can 

be run e i ther as standalone or as plug- ins to 

you r  main aud io/music a ppl icat ion .  

P lug- in  standards,  such as VST and  

HTDM (see  Jargon buster) , exist so that  you 

can shop a round  for a stud io-ful l  of 

profess ional  gear. But  rather than br ing i t  

home i n  a lorry, you can s imply sl ip  a CD i nto 

you r  computer and f i re i t  a l l  u p  i n  one go,  

without worry ing about  cables and  mains 

leads - or  whether you have the space. 

97 
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Here 's a rundown of a handfl � of the most common packages 

in the home, semi-professirn al and professional studio 

environments. A product's a pearance here is not an indication 

of 1ts supenonty over competmg offerings, nor is it any guarantee 

that it will work for you .  Rather, this section is designed to give 

you a flavour of what 's out there. 

Obviously; many professional studios offer a range of 

software, as clients may have preproduced work in any number 

of programs. That said, most studios standardise on a couple of 

suites - for example, Real World uses Logic and Pro Tools - set 

up to interact and to offer the best possible range of options . 

PART 02. M ATCHING NEE D S  

TO TECHNOLOG IES 

CHAPTER F OUR 

S O  W H AT A R E  T H E PA C l< A G E S ?  

�oom 

---- --- -----
� �  ...... 
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Left : M ost packages cons ist of a 

ser ies of modu lar  parts ,  and  many 

offer the i r  own spec ia l  va r ia t ions  

of ex ist i n g  funct ions ,  l i ke M OTU 

D i g i ta l  Performer's surro u n d ­

sound  f i lter. Do not  be l u red b y  t h e  

s h e e r  qua nt ity of fea tures - i t  i s  

i m p o rtant  to f i nd  out  about  the  

qua l ity of each befo re you pay for  

them ,  and  th i s  can usua lly be done  

by t ry i ng  demo vers ions .  
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C O M P L E T E  A U D I O  A N D  M U S I C  P R O D U C TI O N S U IT E S  

LO G I C  A U D I O  (Emagic Software , a division of Apple) 

LO G I C  6 ( M A C  O S  X) ; LO G I C  5 P LATI N U M ,  LO G I C  5 G O L D ( M A C/ P C )  

C U B A S E (Steinberg, now part o f  video specialist Pinnacle) 

C U  B A S E  S X/S L ( M A C  O S  X, W I N D O W S  2000, X P) ;  C U  B A S E 5 V S T  ( M A C/ P C )  

F U L L  A U D I O  A N D  M I D I  M U S I C  P R O D U C TI O N 

A N D  M A S T E R I N G  SYST E M S  

Since their appearance as competing MIDI sequencers for the 

old Atari platform, Logic Audio and Cubase have matured into 

virtual audio production studios at the highest professional 

level. For many recordists and musicians, they form the 'big 

five' along with Pro Tools (see separate sections, page 118 and 

148), Cakewalk SONAR and MOTU Digital Performer. 

Both are solid, their audio engines are powerful and 

sound quality is exceptional. Arguably, Logic Platinum 5 and 6 

are both friendlier packages than Cubase 5 VST, which can be 

daunting and counterintuitive at times. Cu base SX, however, is 

a successful reinvention, and it solves some of the audio engine 

and interface design problems of its earlier incarnations. 

Cu base is now rooted in Steinberg's Nuendo engine, a 

product rated by many professional studios. When sometimes 
a package grows so far above its original functionality, it 

reaches a point where it needs a radical redesign: Steinberg 

has pulled it off. 

More significantly, Apple's 2 002 purchase of Emagic 

leaves Cu base as the only one of the two whose development is 

likely to continue on both Mac and PC platforms. For PC-based 

studios that have standardised on Logic, this means either 

crossing over to the Mac if they want to upgrade from Logic 5 

Platinum, or switching to a competitor, such as Cubase. 

Like most software of its kind, Logic Audio and 

Cubase revolve around an Arrange window, featuring the 

familiar timelines where you can edit and interact with audio 

and MIDI data (simultaneously, if you wish) using a set of 

dedicated tools. 

1 00 part 02.  match i n g  n e e d s  to te chn o l o g i e s  
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Ab ove : Apple 's p u rchase of Emag i c  

means that development  of Log i c  

Aud io  is  not l ikely to cont i nue  on  

the Windows p latfo rm,  but  Mac  

users wi l l  undou bted ly benef i t  

from i m p roved com pat i b i l i ty and 

sta b i l i ty. 

Among Logic Audio's offerings is a collection 

of virtual analog-style synths. You can 

supplement these with any of Emagic's range 

of standalone soft synths (including the 

EXS24 sampler) in plug-in mode, or with any 

third-party VST instrument. (See FM7 ,  

Kontakt, Reaktor, Absynth and Halion, page 

138) Similarly, Cubase SX gives you the 

Waldorf Al virtual analog synth, VB 1 virtual 

bass unit and LM7 virtual 24-bit drum unit, 

and it can also accept any (platform­

compatible) VST plug-in . 

Unique to Cubase SX, however, is the 

VST System Link, which enables professional 

users to network computers running VST 

software and ASIO hardware, across both PC 



R i g h t :  Log ic  Aud io  offers a 

collect i on  of v irtual  ana log-style 

synthes izers wh ich  can be used on 

the i r  own or as VST i nstru ments. 

A b ove a n d  r i g h t :  Wh i le Cu base 

m igh t  not offer the ' futur ist ic '  

g raph i cs of some other packages,  

i t  i s  certa i n ly not lack i ng  i n  power 

and funct iona l i ty. 

'!� logu:: Platinum - [fatts-oos M1Ker) 
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Send effects are routed back into a mixer by two or 

more Return controls. In this way, you can control the amount 

of Send from each channel to your auxiliary effect, and also the 

amount of Return from the effect overall. 

Cubase SX, for example, permits the use of eight Insert 

effects per channel, and presents you with up to eight Sends 

(to a total of eight Auxiliary effects in any given song) .  Logic 

Audio, however, is particularly strong on those all-important 

mastering tools, which can give your mix an overall gloss as 
you master the file to CD or DVD. 

Routing audio and effects in either program is easy. 

Logic offers 'sidechain inputs' to its mastering processors 

(compressor or gate settings that can be applied across the 

board) . A sidechain input enables you to use an external audio 

signal to control your compressors or gates, creating pumping 

bass lines, for example, or 'ducking' effects on a delay. 

Full automation of track settings and effects has been 

available in Logic for some time, and the parameters are easy 

to access and edit. Meanwhile, Cubase SX offers radically 

improved automation for the first time. Automation events can 

now be drawn graphically into the Project window using a Pen 

tool. Each audio and MIDI track now has its own automation 

track, containing all the relevant audio or MIDI parameters . 

Clearly, Logic Audio's and Cu base SX's strengths lie in 

their range and depth of features. For example, Logic Audio's 

Hyper Edit window provides an intriguing alternative to the 

usual Edit tools for manipulating MIDI data. 

A b ove Just l i ke in a real  record i n g  

stud i o ,  effects i n  Cu base c a n  b e  

routed through  an  Aux i l i ary 

Send/Retu rn ,  and  then back into  

the m ixer. Th is  a l lows you to 

control  the amount  of Send to the 

aux i l i a ry effect ,  and a lso the 

amount  of Return to the mixer. 

chapter 04 

In Hyper Edit, MIDI events are 

represented by a succession of columns, which 

can be assigned to any MIDI controller and 

edited (or created) with a sweep of the mouse. 

A similar feature is found in Propellerhead 

Software's Reason virtual studio. 

But perhaps the most powerful tool for 

playing with MIDI in Logic is the Transform 

window, where existing e".ents can be altered 

en masse according to definable parameters . 

Once set up, custom parameters can be saved 

and reused in later projects - a boon when 

you're doing laborious or complicated work 

across a number of pieces, or you want to 

build up a repertoire of 'signature ' edits. 

Logic Audio's Groove Machine -

under the Audio Editor - creates 'groove 

templates' based on audio files. It's a facility 

that works best with drum loops and other 
audio samples that have a strongly defined 

rhythm. Once you've created a template from 
a drum loop, for example, you could choose to 

apply it to a MIDI pattern . The effect would 

be to move the MIDI note data to match the 

rhythm of the audio sample. 

Groove templates can be found as 

MIDI tools in other software, such as MOTU 

Digital Performer, but Logic can apply the 

templates to audio files as well. Rival package 

Cakewalk SONAR offers the Cyclone groove 

sampler, one of the outstanding features new 

to version 2 .  

1 03 



As you might expect, Cubase SX has its own 

Groove Template facility, along with some new 
sample-editing features . One is the Hitpoint, 

found under Sample Editor. Using Hitpoint, 

you can take a slice out of a loop or other piece 

of audio (similar to image-slicing in 

Photoshop), and apply a range of parameters to 

it, such as setting it to adapt to a tempo change 

without affecting the pitch of the sound. 

Unique to Logic Audio, and one 

of its most powerful features, is the 

Environment. Initially devised as a platform 

for setting up and controlling MIDI devices, 

the Environment has developed into a 

comprehensive tool for customising the 

flow of MIDI data within the program. 

If you want to find out more, go to 

www.swiftkick.com, where you will also 

find some free tools. 

Unique to Cubase SX is the optional 

3 2 -bit True Tape recording technology, which 

emulates the warmth of analog tape 

saturation. Also new are Cubase's Unlimited 

Undo and Redo facilities - a bonus for anyone 

who has gone off on a tangent (perhaps 

following one of Eno's Oblique Strategies) 

without saving a copy of the original mix. 

But one aspect of recent versions of 

both Logic and Cubase is their shared 
emphasis on a multimedia environment, 

rather than pure audio production and music 

composition. Both programs now offer video 

monitoring in the Arrange window, including 

thumbnail previews of frames, alongside the 

standard synchronising functions such as 

SMPTE encoding (see Jargon buster, page 121). 

Cubase SX has taken a step further 

into the realms of home cinema and 

recordable DVD with its six-channel 

surround-sound mixing window. The circular 

window (sound describes a sphere, remember) 

illustrates the ideal surround-sound field. You 

can position an audio object anywhere within 

this and move it in virtual space, spinning 

sounds around your listener's head, perhaps, 

or following the onscreen action in your first 

video feature. 
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A b ove left a n d  left : The m ixer 

i n  Cu base is  a sepa rate w indow 

with a correspond ing  track for 

each of the i nstru ments and 

aux i l i ary effects or  p rocess ing  

sends f rom the Arrange  w indow. 

N ote the su rround  sound  opt ion  

with each chan nel .  

D I D  YO U K N O W ? 
• H a rd w a re com p a n y  M a c k i e  

m a kes a ra n g e  of con t rol ler  

d ev ices that  can g ive e i t h e r  

C u base o r  Log i c  a n  exter n a l  

h a rdwa re i n te rface .  

• Cu base and  ot h e r  p ro g ra m s  

a lso let y o u  p r i n t  o ut t he 

m u s i c a l  score of you r  f i n is h e d  

c o m p o s i t i o n  - even i f  y o u  c a n ' t  

rea d  i t  you rse lf. T h i s  i n c l udes  

32 staves p e r  p a g e ,  p l us  d rum 

nota t i on  and  g u i ta r t a b l a t u re .  

A b ove : Master effects c a n  b e  

a ppl ied to t h e  ent i re mix  us ing  

separate Cu base components ,  

or  p lug- i ns  

BIAS Deck and Cool Edit offer less comprehensive surround­

sound facilities, while Pro Tools, of course, has had the 

professional end of the market boxed up for a generation or two. 

In summary, both Cubase and Logic are equally 

effective as the centrepieces of a home studio (real or virtual), 

or as standalone virtual studios in themselves. But if you are a 

novice in home recording, audio or music composition, you 

should be wary of the steepness of the learning curves and the 

bewildering number of features on offer. 

Simpler audio packages like Deck or Cool Edit, or 
more intuitive music-creation tools such as Reason, might be 

better starting points, and the results will be just as 

'professional ' .  But if you're thinking big from day one and 
you're prepared to invest the time and the energy, either 

Cubase or Logic could be the perfect tool - the extension of 

yourself that creative professionals need . 

The future for both packages will be fascinating to 

watch, as Apple gives Logic a taste of the 'iLife ' ,  and Cu base 

looks to scale the Pinnacle of multimedia. But whichever way 

you jump, both packages reward installation on highly 

specified computers (min. l ,OOOMHz processor, 7 ,2 00rpm 

hard drive, 2 5 6-5 1 2  RAM and a good soundcard) . 
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Y 0 U R  M U S C  IA  L I N T E R FA C E If you buy any music-making software , you should consider purchasing 

an external (piano style) MIDI controller keyboard to enable you to play your software 's internal synths . 

Controller keyboards are inexpensive ' dummy' keyboards designed to be the musical interface to your 

data-crunching Mac or PC. 

If  you already have a hardware MIDI synthesizer or sampler, use that . If your music-production 

software has MIDI functionality; it will be able to trigger sounds from your external MIDI synth. If you are 

working solely with loops ,  you may find you can work with your mouse and QWERTY keyboard, if you are 

comfortable in that environment . 
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B e low:  The N o rd Lead 3 is an  

exa mple of a modern  ha rdwa re 

synthes izer that  is also ava i lab le 

as a rack  model ,  wh ich  means i t  

can be controlled with a n  external  

M I D I  keyboard ,  sequencer,  o r  

equ iva lent computer  p rograms .  

B e low:  M ost hardware synths a re 

v i rtua l -ana log - that is to say, they 

use electron ics to emu late the  

warmer ana log sounds .  Access 

p roduces one of the most popu lar  

models,  the  V irus !top ) .  renowned 

for its over-the-top sonic poss i b i l i ty. 

The i n d i g o  model  !bottom) comb ines  

the V irus synth  eng i ne  w i th  

workstat i on  capab i l i t ies .  

chapter 04 1 07 



M U S I C  C R E ATI O N T O O LS 

A C I D  P R O  ( P C )  Sonic Foundry software 

ZJoooooooo.restor�d.ac.d + • Som( foundry ACID Pto 4 0 II� E! 

�; I 0 MID1 Editors . . . I � R� . . .  IBReplace .. : 
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@ J l!> i> JJ U I J.J >J 
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ACID PRO software is an audio sequencer/music composition 

tool, with added video, Web (metadata) and MIDI 

functionality. It's also a loop-based music creation tool that is 

intuitive to use and packed full of features for audio, video and 

Web projects. Audio files can be cut and spliced to create 

loops, as is common to all audio sequencers. But a more 

intuitive working method is to edit loops directly on the 

timel1ne by dragging the start and end points of the sample to 

the desired length in musical bars - a feature also of Ableton 

Live and Logic Audio as well. 

Automatic time-stretching will  beat-match your 

samples - but obviously, this will change the tempo and pitch 

of the source audio files. It is even possible to pitchshift 

individual sections of a loop to generate original melodies and 

drum patterns from any sound source. 
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A b ove : AC I D  is  a popu la r  p rogra m  

among  hobbyists,  remixers and  

DJs  because i t  i s  easy to learn and  

easy to use .  H owever, i t  i s  capable 

of prod uc i ng  p rofess iona l  qua lity 

mus ic  tracks. I ts relat ively low 

price i s  pa rt ly due to the fact 

that i t  lacks advanced wave­

ed i t i ng  featu res ,  but i t  i n tegrates 

well with any of the  i n d ustry­

standard wave ed i tors .  

You can add realtime effects to each track, and 

automate them using Envelope Control -

there are over 2 0  on board effects, as well as 

the standard support for third-party DX and 

VST plug-ins, and so on. (Envelopes apply 

just as much to effects added to a signal as 

they do to the original signal itself.) 

New to recent versions of ACID is the 

addition of MIDI tracks for controlling 

external hardware synths and internal 

software synths .  Although the MIDI-editing 

tools lack the elegance of some high-end 

packages, all essential features are easily 

accessible. With the addition of a few hardware 

or software synths and effects, ACID gives 

you all the tools to produce original music, or 

to remix tracks to a highly professional level .  
ACID is equally at home in the 

multimedia and Internet realms. It supports 

a wide range of audio and video formats, 
plus 5 . 1  surround-sound mixing, and you 

can import video files into a proj ect for 

audio synchronisation . 

That said, there is only a single video 

track with limited editing functions, but 

frame-accurate synchronisation nevertheless 

makes it a workable tool for creating video 

scores . (If you like the ACID interface but 

want deeper video-editing functionality, try 

Sonic Foundry's Vegas Video, which adds all 

the necessary functions for video production.) 

Of particular interest to the Web 

developer are a handful of unique features. 

For example, you can embed metadata into 

your audio and video streams and use it to 

launch websites, display captions or trigger 

URL flips, opening up exciting possibilities 

for dynamic websites . 



f?'@l.!HWffiffttibif!Oi· .ifi _!.,lxl 

00:00:00.(X)() 00:00:00.130 

o. Tracl<EQ��-0 

� - �� ., � � � f�,,:.J�,..-,....,------------,:::i lf.I � C'f rn · -

; IEJBrelll< 
��---------

P' Er.etiled f•�IH:� rioo--jLow Shel :::J .Ii_,!<£� -{}- ro:o--
ficlcll [c£/od) --0 � � 1 1::1 - /j OJ) u 

� 9/J8.I M8 

0 
folillf.I''-"""' 

--i. . . . -· 

I
II+� 
� --;- ,J '}.J 1 1 01 2 1  1.1 036  · 0.:02� 

1 c1ioppei � 

�UO.:l , ,,. g,. 19:�� 

Metadata formats, such as XMF - eXtensible Music 

Format - are essentially sets of 'data about data ' .  They are like 

'data envelopes' that contain various different data types. In a 

converging online environment of mobile devices, different 

computer platforms, and so on, metadata will be the lingua 

franca that allows all of these technologies to interact and to 

talk to each other. With all those ones and zeros containing 

audio, video, images and Flash animations, the interconnected 

world will be exciting indeed. 

It is also worth investigating ACID's Regions function, 

which adds markers to your files that are recognised within 

Macromedia Flash and Director movies as Cue Points for 

triggering events . 

One limitation is the lack of full wave-editing features, 

but ACID integrates perfectly with Sonic Foundry's own 

lllEJNewMIOltr.-d<.2 OO:lO:Q6, GMela! l Plano Rol Edt.:. List E<b I � MIDlE4cn . . .  
- n Ba.. t1ifttt3@:0 I •  I ' 
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00000000 1 1 1DJ 00000000 1 1 (0'.l  
000001 09 1 13&1 

000001 1 6 1 4 1DJ 

000001 2• 1 • 3&1 

000001 2• 1 • 384 

Ab ove : AC I D 's user-fr i end l i ness 

is  largely a resu lt of the fact that  

a lmost a l l  of the featu res can be 

viewed i n  a customisab le ma i n  

w indow. For  exa m p le, the  m ix i ng  

and  pann i ng  s l i ders a re in tegrated 

i nto the Arrange  a rea rather  than  

a p pear ing  i n  a separate w indow. 

chapter 04 

M D•a l 
SeQ.J'W",. tbr:� M""MW! Tori 
T0<np0 l S• OOJ ePM 
T-5"71-Ne �i' 
� .. i � V..o!<-'e C M'l!"J< 
<,9'1J'!flC« c-1"""'•- ACIO T1id. AnitllW 
NOie D n Velac:fy [S4J OHVelody(OI 0.2.CO'.I 

<; �"' N"""' 1;._.M!Dllr.ircl. 
NOie OnVelocl)'[S4J O H Velocfy !OI 0.l CO'.I 

ll�l.lOOCIOOOl.t6tored.«-

A3 

[3 

" 
" 

O n Velccl)o (S4J OHVelod:y(Oi 0. 0 )3.1  

O n Veloci)o fS'J OHV� (OI 0.1138-1 

OnVelocfyfS'J OHVeloci:y(OJ 0 0.JB.I 

OnVelod:yfS'J OHVeloay[OI 00.JQ.I 

Sound Forge, or it can be used with a third­

party wave editor, such as Steinberg Wavelab. 

With all of this functionality, you 

might imagine that you'd get burnt by using 

ACID . Quite the opposite : it is intuitive, and 

enjoyable. What it lacks in depth, it more 

than makes up for in the accessibility of its 

interface, and the wide range of cross-media 

applications . (In the rush to add more and 

more levels to software - the afflictions of 

'featuritis ' or 'bloatware ' - many developers 

lose sight of fun and simplicity, two signs of a 

well-designed product.) 
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R E A S O N  { M A C/ P C }  Propellerhead Software 

This is a virtual music studio environment that's as big as your 

imagination - but it lacks audio. 

Taking its name from a firearm in the novel Snow Crash, 

by cyberpunk guru Neal Stephenson, Reason certainly packs a 

punch, but it is far from life-threatening. Quite the opposite : 

the cyberpunks at Propellerhead Software have designed the 

most elegant, simple and creative tool on the market for 

anyone new to digital music. 

The virtual studio is what Hollywood would call 

'high concept' . Reason presents you with a rack of virtual 

analog-style synths, samplers, drum machines, a mixer and 

some digital processors and effects. In the simple Arrange 

window, you can edit your timeline, and interact with MIDI 

data, patterns and controllers . Finally, it presents you with a 

set of sequencer controls that resemble those of an analog tape 

recorder . . .  and that's it. 
Propellerhead even has the temerity to label things 

'Record' ,  'Click' , 'Tempo' and so on. It says much about 

the complexity of today's software that such simplicity appears 

so radical. That said, the company has had the luxury of 

developing its tool from a standing start, rather than adding 

layers of functionality as technologies have evolved, which is 

the case with most of the 'big five ' .  

The beauty of  the product i s  that its potential i s  limited 

only by your hardware's ability to cope. The Reason 'rack', 

which resembles the racks of processors and sound modules you 

might see in a real studio, is infinitely expandable. As you add 

instruments to it, Reason wires them automatically through to 

the mixer, and labels the track for you. Indeed, you can spin the 

rack around and reroute all your virtual cables by simply 

unplugging them, then plugging them in somewhere else. 
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Go to the Create dropdown, and you will see 

the options to add a sequencer track, a 1 4:2  

mixer ( 14 channels into stereo master), six 

different instruments (two synths, two 

samplers, a REX loop player, and a drum 

computer), plus processors, effects, a step 

sequencer (see below) and an ' input machine' 

for managing external data sources. This 

might seem frugal, but the key is that you can 

add as many of these to your rack as you wish, 

including mixers (each of which could have 

four Sends and Returns) . 

That said, Reason is a quirky product. 

If you wish to add a new loop to your piece, 

you have to create an additional machine to 

play it. And although Reason can accept 
WAVs in any of its instruments, including the 

Re:Drum computer, the program does not 
offer beat-mapping or time-stretching in the 

B e low:  The Matrix step sequencer 

enab les you to create mus ical  

parts o n  you r  cho i ce of i n strument ,  

wh ich  can  then  be tr i ggered by the  

ma i n  seq uencer. You can add  as 

many other modu les,  such  as  the  

N N -XT sam pler,  as you l i ke .  



R HYT H M  G T R  
S T R I NGS 
D R O N E  
C HO I R  R I F F  
S HO UT 
N US RAT 
VOCO D E R  
MA I N R HYT H M  
COUNT E R  R HYT H M  
S U B T L E  R HYT H M  
L E A D  R I F F  
N N - XT 1 

L:f New T rac k 1 6  
f.TR S Fn l l F N c F R  

Fi le  Wi n d ows Contac ts lilE 

M i x e r  1 4 : 2  

SubTractor Analog Synthe s izer  
Malstrom Grai n table Synthes izer  
N N  19  D i g i tal Sam p ler  
N N-XT Advanced Sa m p l e r 
D r . R EX  Loop Player 

Red rum Drum Co m p u t e r  

RV?OOO Advanced Reve rb 

Scream 4 Dis tort ion 
BVS 1 2  Dig i ta l  Voco d e r  

RV- 7 D ig i ta l  Reve rb 

DD L- 1 Digital D elay Line 

D- 1 1  Fold back D i s tort i o n  

ECF-4 2  Enve l o p e  Contro l l e d  F i l te r  

C F- 1 0 1 C h o r u s / F l a nger 

PH- 90 Phas e r  

U N - 16 U n ison 

COM P-0 1  C o m p re s s o r / L i m iter  

PEQ- 2 Two Band Para metric EQ 
Sp i de r A u d i o  Merger & Spl itter 
S p i d e r  CV Merger  & Spl i tter 
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Left : Reason enables you to add  as 

many components as you wish i n  a 

v irtual  " rack-mou nted '  format.  

Sequencers ,  synthes izers ,  m ixers ,  

d ru m  mach ines and  a l l  k inds  of 

effects modu les can be added and  

routed t h rough  one another. The  

sequencer  controls a re modelled 

after an  old ana log tape recorder ;  

there is  no  aud io  i n put ,  however, 

so you have to record you r  aud i o  in 

a separate p rogram .  

M ID I  and  aud i o  

i n put/output  management 

M ixer, showing  four returns 

DSP effects 

ReDrum module 

i i------ -- -------------------------;-i-- Sequencer window 
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conventional sense. Instead, the REX loop format locks any 

number of loops to each other and to the tempo of the song. 
However, loops and samples are fully editable and sliceable .  

By far the most powerful of its instruments is the 

Malstrom 'graintable' synth. And this is despite the fact that, 

unlike the other instruments which are 99-note polyphonic 
(you can play up to 99 notes through a single oscillator) , it 

offers only 1 6-note polyphony. Malstrom combines two types 

of synthesis: granular (where sound is created from minute 

pieces of audio, each of which has its own 'signature') and 

wavetable (based on a look-up table of rudimentary samples) . 

Even a glance at Reason confirms one thing: it appears 

very 'analog' . Indeed, Propellerhead has thrown in a variety of 

tools modelled on the days of pre-digital synthesis, where 

control voltage (CV) was king. This noble ancestry is most 

evident in the Matrix step sequencer, where you can draw in 

simple or complex patterns, then route them through to any of 

Reason's instruments. 

The only drawbacks with Reason are that, despite 

being a virtual studio, it is not VST compatible - you cannot 

plug in any third-party effects or instruments. However, there 

are dozens of websites where you can download new Reason 

loops and samples. 

More significantly, however, there is no audio input, so 

if you wish to add vocals or 'real' instruments as audio, you will 

have to export your Reason track into another program, such 

as Logic, Cubase, Pro Tools or even Ableton Live . 

• Reason's vocoder, Reverb Re7000, Scream 4 'sound 

destroyer', equaliser and other new modules added in 2 003 give 

the program a broad range of functionality to rival even a fully 

featured VST suite. 

Left : With a c l i ck  of a button ,  you 

can sp i n  the v irtual  rack a round  to 

see how i t  i s  w ired up, j ust as i n  a 

rea l  stud i o ,  m i nus  the i rr ita t ing  

tang les and  cra m ped rack space.  

Reason hooks everyth i ng  u p  for 

you a utomat ica lly as i t  is  added to 

the rack ,  but  you a re free to re­

route cables as you see f i t .  

R i g h t :  I n deed ,  sequenc ing  j ust one 

of Reason 's powerfu l  synthes izers 

can be enough  to put  together an  

i nterest i ng  p iece of mus ic .  Wh i le 

the softwa re itself is not VST 

compat ib le ,  there a re many 

components i n c luded out  of the  

box ,  and  many sounds  ava i lab le for  

free d ownload on  the Web .  

In Name Out M l ••Drnm - IEEJF _ Ba$! fi:Gr -, "''°"' ' �I Rhodes "" 
Melody A PottChanoe m(31 
Helody B PottCheoqe -Sf" &.k N N-XT 1  l'!t•ill I o, _REX I �I Dr .REX 2 �I Dr .REX 3 aGf" Dr .REX 4 �I 
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(A B L E T O  N )  LIV E  ( M A C/ P C )  Ableton Software 

This is a realtime audio 'sequencing 

instrument' that can be played like an 

instrument. 

A b ove a n d  b e low: Ableton Live is  a 

good package with much  of the  

same funct iona l i ty as the 

com pet i t i o n ,  bu t  geared towa rds 

live performance ,  hence the  name .  

Note  the  s im ple,  f l a t  in terface o f  

the Effects w indow ( top ) ,  the 

Sess ion  w indow ( m i d d le)  and  the 

Arranger  w indow ( bottom ) .  

e c�-- ._._ u<0/ 96" 

·- CS  ,"J 0 0  0 003-
,,_ .. 

0 '* 1· r .1 . .  ., 2 -- e oo - 0 1 1  ... 
. .2 :'I :? ... 

·12 0 a9  
� 

-F-.... •;u,t • 

Each effect can be edited on the fly, by drawing in effect 

curves and envelopes. But in spite of all this, editing remains 

nondestructive, and there are infinite Undos. 

If you are looking for an easy option to add audio to 

Reason tracks, Ableton Live is a good one. Indeed, with both 

products pitched at dance music-making to it may be the 

perfect companion. As you might imagine for a tool aimed at 

dark rooms and, perhaps, people who have difficulty focussing, 

the interface is brightly coloured, and simple to the point of 

being flat and 80s GUI inspired. But this, of course, could be 

the first example of truly retro GUI design. 

- u  ,,_. / eo Trwck • �o Tl9dr Miil' n.• """ om,... 
Like Reason and Acid, Ableton Live is 

another of those high-concept products that 

has emerged since laptops took digital audio 
mobile, and fast processors matched the 
e-beats of dubbers, 'screenagers ' ,  and 

city-zens of the in-car nation. Live (or 

Ableton, as it has become known) takes a 

DJ's beat-mapping requirements to their 

logical conclusion, by doing it on the fly. 

Ableton's Timewarp engine grabs 

common audio file formats and time-stretches 

them in real time as files are read off the hard 

disc, locking everything into the session's 

tempo, or reading tempo from an external 

source (such as MIDI Timecode or MIDI 

Clock) . In other words, you can jam with it, 

which makes Ableton the ideal tool for the 

emerging ' laptop jam' movement in smaller 

clubs and bars. 

Another unusual feature is that you can 

chain an open-ended number of effects 

together for each track, and for each Send 

channel (similar to Reason's infinite rack, but 

without the need to add additional mixers) . 
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M U LTIT R A C K A U D I O  R E C O R D E R S/M U LTI M E D IA E D IT O R S  

C 0 0 L E D IT P R O  ( P C )  Syntrillium Software 

B I A S  D E C K  P R O  A N D  L E  ( M A C  O S  9 ,  X) 

BIAS (Berkley Integrated Audio Software) Inc 

Cool Edit Pro and BIAS Deck are dedicated 

multitrack recording studios that provide a 

virtual alternative to hardware systems such as 

the Alesis ADAT, or the high-end portable 

integrated studios made by Tascam, Fostex, 

Akai, Roland, Yamaha, Korg, and so on. 

Although the functions cover much of 

the same ground as the hardware, the visual 

interfaces are an improvement on the screens 

found on most hardware devices - particularly 

in the case of the very clean-looking Deck. 

Your decision lies in whether you prefer 

working virtually to having a physical 

interface to play with. 

Cool Edit Pro (there is also a scaled­

down version called Cool Edit 2 000) offers 

1 2 8  stereo audio tracks and a familiar suite of 

editing tools. You can record or import audio 

into the multi track window, then lay it out to 

produce new arrangements. It offers beat­
matching/mapping as well .  

Alongside its standard windows and 

editing tools, BIAS Deck offers up to 64 

simultaneous stereo tracks, plus 999 'virtual 

tracks ' (alternative takP-s of your performance 

that sit outside the mixing chain, rather like 

elements on a pasteboard in a word processor 

or image-editor) . 

Like some of its hardware cousins, 

Deck includes full mixer automation. This 

enables you to record fader movements and 

EQ changes into the computer for automatic 

reproduction later. Automation can take 

place within ' scenes' ,  where a different mixer 

setup is loaded for key passages of audio,  

such as where there is a physical change of 

environment or scene in a video. 

A b ove : The main benef i t  i n  us i ng  

m u lt i track  aud i o  recorders o n  you r  

computer i s  that t h e  i nterface i s  

a lways better o n  you r  screen than  

i t  cou ld ever be o n  the t iny  w indow 

of a typ ica l  hardware d evice. 

Both Deck and Cool Edit Pro include onboard 

sample/wave editors, a feature not often found in other audio­

sequencing packages.  In Cool Edit, the function is integral ,  

whereas in Deck it's provided by free companion package, 

Peak LE. (Peak is also available as a full, standalone package .) 

Equal in power to software such as Steinberg's Wavelab 

and Sonic Foundry's Sound Forge, the wave editors allow you 

to permanently alter a sample, whether you simply want to 
trim off unwanted audio to save disc space, or completely 
transform it to create new sounds. 
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C L E A N I N G U P  O L D R E C O R D I N G S  I N  

C O O L  E D IT P R O  A N D  B I A S  D E C K  

Software multi track recorders and multimedia 

editors can clean up analog recordings . 

In both packages, there is a wide range 

of DSP effects on offer, which can be applied 

permanently in the wave editor, or as real­

time effects in the multi track window. The 

noise-reduction tools for removing hiss or · 

crackle are particularly good. 

Even the dustiest of old records can be 

cleaned with remarkably little loss of audible 

sound quality. You can easily import noisy 

analog recordings into either wave editor, and 

remove noise, hiss and unwanted artefacts, 

and also normalise volume levels and apply 

fades and edits . 

Once you have done this, there is 

nothing to stop you applying EQ and 

compression until you have breathed new life 

into your old recordings . But remember: you 

are not adding original information, you are 

merely enhancing what is already there. You 

may be able to 'dig out' specific frequencies, 

as sound engineers say. 

Neither of these packages offers 

sophisticated MIDI editing, so neither is of 

use as a pure music-composition tool, unless 

you are recording everything as audio.  That 
said, both can import MIDI data into their 

libraries of elements to put at your disposal. 

So, if you set up a song in Reason, for 

example, and export it as a MIDI file, both 

Cool Edit Pro and Deck will be able to read 
it, including each of the individual MIDI 

instruments in the file. 

Both Cool Edit Pro and Deck offer 

sophisticated video synchronisation. Cool 

Edit Pro in particular supports a huge range 

-� :ij dt � j,j it)Adct.Phatoship ll:tlGF.-e�' - (oollditPto 

-� � ll E l-4 �� IJ:tG"-.. -(oolEditPro 
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Left : Add i n g  and  m ix i ng  tracks a n d  

effects i s  a s im p le p rocess i n  Cool  

Ed i t .  H owever, u n l i ke seqencer­

style softwa re, mod i f i cat i ons  made 

to i n d iv i dua l  aud io  t racks and  

sounds  a re permanent  u n less the 

Undo funct ion  i s  enab led .  



Deck 3 .5  F i l e  Ed i t  Proce s s  Opt ion s Se s s i on W i n d ows  Lin ks  Qu ickTi m e  � � '41)) (0• ( 2 7%) 2 2 : 14 

A b ove : B IAS Deck is a m u lt i track 

recorder  with an  i nterface that 

more c losely resembles 

a rra nger  software. L ike Cool  

Ed i t ,  i t  offers a bas ic  v ideo 

i m p o rt ut i l i ty for mu lt imed ia  

and  synchron isat ion p rojects. 

Tr-ack 9 Tr-ack 1 0  Tr-ack 1 1  
Tht"U ·) Thru . 
Thru ·I Thru . 

Thru . 

mda AutoPan [ 2 -> 2] 
m d a  B a n d i sto [ 2 - > 2 ] 
m d a  Be atBox [ 2 -> 2 ]  
m d a  Combo [2 -> 2 ]  
m d a  De-e s s  [2 -> 2 ]  
m d a  Deg r a d e  [ 2 - > 2 ]  
md a Del ay (2 -> 2 ]  
m d a  Detu n e  [ 2 -> 2 ]  
m d a  Dith e r  ( 2 - > 2 ]  
m d a  Du bDelay [ 2 -> 2 ]  
m d a  Dyn a m i cs [2 -> 2 ]  
m d a  Enve l o p e  [2 -> 2 ] 
m d a  I m a g e  [2 -> 2 ]  
m d a  Les l i e (2 -> 2]  
m d a  Li miter  [ 2 -> 2 ]  
m d a  Lou d n es s  [ 2 - > 2 ]  
mda Ove rd rive [2 ->2 ]  
m d a  Re Psych o ! [2 - > 2 ] 
m d a  RezF i l ter [ 2 - > 2 ]  
m d a  Rou n d Pa n  [ 2 -> 2 ]  
m d a  S h e p ard [ 2 -> 2 ]  
m d a  S p e c M e te r  [ 2 -> 2 ]  
m d a  S p l i tter [ 2 -> 2 ]  
m d a  Stereo [2 - > 2 ]  
m d a  S u b S yn th [ 2 -> 2 ]  
m d a  Te s tTo n e  [ 2 -> 2 ]  
m d a  Thru Zero [2 -> 2 ] 
m d a  Tra cker [ 2 -> 2 ]  
m d a  Vocl n p u t  [ 2 -> 2 ] 
m d a  Voco d e r  [ 2 -> 2 ] 

Th..-u 
Thru 
Thru 

Tr-ack 1 2  . 
. 
. 

of file formats . These are all votes in favour of virtual rather 

than hardware workstations, because integrating video and 

audio elements via a single interface (your computer) is a lot 

easier than working with separate pieces of hardware, such as a 

portable integrated studio and a DV camera . 

At the time of writing, BIAS Deck offered 48kHz 

sampling to 1 6-bit, whereas Cool Edit Pro supported 3 2 -bit 

processing, and l 92kHz sampling to 24-bit. However, the 

bonus in BIAS Deck is a powerful 5 . 1  surround sound mixing 

facility, with joystick control. 

In summary, both products flaunt the beauty of doing a 

small number of tasks well. As each product is platform­

specific, the choice is made for you if you are already in either 

the Mac or PC environment. But if that choice has yet to be 

made, make it by looking at which video-editing and music­

creation tools you might want to go for as well. 
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P R O  T O O LS ( M A C/ P C / B E S P O K E) 

P R O  T O O LS L E  A N D  P R O  I M P L E M E N TATI O N S  Digidesign (a division of Avid) 

0 
Master 1 

1 1 8 

J a J SurroundScope J 

A b ove a n d  ri g h t :  Pro Tools offers 

very powerfu l and complete tool  

sets for surro u n d -sound  ed i t i ng ,  

reverb and  many o ther  funct ions .  

part 02.  matc h in g  n e e d s  t o  te chnologies 
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? 

Pro Tools has a unique place in the digital 

audio and music pantheon. It is not just a 

software suite at the consumer and 'prosumer' 

ends of the market (Pro Tools 6 and 6 LE, 

used in conjunction with the Digidesign 

Mbox, 00 1 and 002 USE controllers) . Pro 

Tools scales all the way up to an end-to-end 

studio facility of integrated hardware, 

software, mixers and modules . 

The Complete Guide will give you a 

rundown of the Pro Tools range and what it 

can offer you in the home and in the studio in 

the next section of the book: Channel Three:  

In the studio, present and future. So, turn to 

page 1 48 for more on this industry-defining 

suite of tools. 



0 

Above ,  ri g h t  a n d  b e low:  

Softwa re components in 

Pro Tools a re ful ly in tegrated 

with a ser ies of hardware 

components fo r easy 

adjustments and an  eff ic ient  

work envi ron ment ,  wh ich  is  

helpful  as the vi rtua l  s ide  of 

the su ite has a wide va ri ety 

of featu res and  w indows. 

samp le rate 

anti-.al ias 

samp le s ize 

quant ization 

no ise 

0 

i:ll 

T O M • 

1 000 2000 

0 
I Aud io 1 j b j Sci-Fi  j I bypass 
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J A R G O N  B U ST E R 

FI L E  F O R M ATS 

A N D  B EYO N D  

AIF/AIFF Aud io  I nterchange  F i le 

Format .  Standard a u d i o  f i le format on  

the  Mac  p latfo rm.  

AVI Windows PC-centr ic  v ideo format.  

CEL  Not  to be confused with Autodesk 

An i mator Pro 's  nat ive f i le format ,  CEL 

stands  for 'Coo l  Ed i t  Loop ' .  These f i les 

a re loop tracks that have been 

compressed as  M P3 data ,  and which 

conta i n  Cool  Ed i t -spec i f ic  i nformat ion 

o n  the  n u m ber  of beats used ,  tempo,  

key and  stretch method ( i f  app l i cab le) . 

Also,  wh i le M P3 f i les usua lly conta i n  a 

few samples' -worth of s i lence on e i ther  

end  - mak ing  them u nwieldy to use as 

loops - Cool  Ed i t  e l im i nates th i s  s i lence 

a utomat ica lly from CEL f i les .  

D LS The self-exp lanatory 

Down loadab le Sample fo rmat.  

DWD The nat ive format for 

D i amondWare Sound Toolk i t  which i s  

meant  for games and  m u lt i med i a ,  and  i s  

s u pported by some other softwa re , such  

as  Cool  Ed i t  Pro. 

MID M I D I  f i le fo rmat .  See S M F. 

M OV Apple Qu ickl ime movie format 

M P3 ( M PEG Layer 3) .  N ow sta ndard 

compressed a u d i o  f i le format for the  

Web and  ded i cated player d evices.  

M P E G  Motion P ict u re Expert G ro u p  

compressed v i d e o  format ,  of wh ich  M P3 

is an evo lu t ion .  

PC M A raw, usua lly u ncompressed 

sound  f i le with l i t t le to no  header  

i nformat i on ,  of the  type p roduced by 

tone generat i ng  softwa re ( for exa mple ) .  

1 20 

QUIC KTIM E  Apple's excellent  

m u lt imed ia  p layer, wh ich  may make i ts 

p resence felt as you work.  

RA, RM OR RAM RealAud i o  o r  

Rea lMed ia  strea m i n g  aud i o  o r  

m u lt imed ia  f i le w h i c h  requ i res a Real  

p layer or  b rowser p lu g - i n  for p layback .  

RIFF Reso u rce I nterchange  F i le 

Format ,  an owner-def i nab le m ix  of 

M I D I ,  WAV, A I F  and  other f i les i n  a 

porta b le format .  

REX Loop format developed by 

Propelle rhead for i ts Reason v i rtua l  

stud i o  and  ReCycle l oop  ed i tor. 

S K D  Sseyo Koan Des i gn .  Nat ive 

i n struct ion set format of Sseyo's 

generat ive mus i c  compos i t ion  p rogra m , 

Koan ( now owned by Tao G ro u p ) .  It tells 

your soundca rd what to p lay, and a lso 

b u i lds  the  ' i nstru ment '  to p lay i t .  

S M F  Sta ndard M I D I  F i le format .  There 

a re three types. Type 0 conta i ns  one  

t rack  of i nformat ion i n  one  song ;  Type 1 

conta i ns  a l l  the or i g i na l  track structu re 

of one song  ( one  track per  chan nel ) ; and  

Type 2 conta i ns  a l l  the  or i g i na l  track 

i nformat i on  for a n  u n l i m ited n u m ber of 

songs .  

S N D  Alternat ive f i le extens ion  to A IF  

on  the  Mac .  

WAV Wave f i le format .  The standard 

a u d i o  f i le format on W indows PCs.  

W M V  Recent Windows-spec i f i c  v ideo 

format .  

X M F  extens i b le Mus ic  Format .  A 

mus ic-spec i f i c  evolut ion  of X M L  

(eXtens i b le M a r k - u p  Language ) .  X M F  is  

a metadata  f i le type [see below) . and 

conta i n s  M I D I  f i les ,  r ich med ia  f i les ,  

sam p les and so on .  

part 0 2 .  matching needs  t o  techn o l o g ie s  

OTH E R  T E R M S  
A D R  Automated D i a logue  

Replacement ,  a method  of  'vo i c i ng  over '  

ex ist i n g  d i a logue  i n  a v ideo soundtrack,  

for exam p le .  

B EAT- M ATC HIN G /MAPPI N G  
Matc h i n g  the  tempo o f  a n  a u d i o  loo p  to 

the  tempo of the  track i t  has been 

pasted into .  In  most cases,  th i s  w i l l  a lter 

the  p i tch  of the  sample ,  but  some 

programs can now reta i n  p i tch  

i n format i on .  

B U S  A common connec t i on  between a 

n u m ber  of c i rcu i ts .  

CLICK (TRAC K) Opt ional  a u d ib le 

c l i ck  i n  aud i o  software that counts out  

the bpm and  t ime s ignature of a 

record i ng .  It is not recorded as aud io ,  and  

i t  can be switched on  o r  off at  any t ime .  

DSP DIGITAL SIG NAL 
PROC ESSING  (EFFECTS) 
G ro u p  of p rocesses that app l ies  spac ia l ,  

t ime  and  other  d i mens ions  to a s i gna l. 

[see page 1621 . 

K EY MAPPI N G  
The mapp i ng  o f  a ny d i g i ta l  funct ion ,  

sound ,  sam p le o r  i nstru ment ,  to a 

spec i f ic  key on a keyboard ,  usua lly a 

rea l  or v ir tual  mus i c  keyboard.  An 

exa mple would be mapp i ng  i n d ivi dua l  

d rum samples to spec i f i c  keys, so that  

p layi ng  each key i n  t u rn creates an 

en t i re d rum k i t .  

M ASTE R/S LAVE The use of any 

hardware or softwa re device to control 

a n other. In ana log a u d i o ,  th is m igh t  be 

two tape mach i nes ,  for exam p le ,  and  in  

d i g i ta l  a u d i o  one  softwa re program 

sett i ng  parameters for a n other ,  v ia a 

p rotocol such  as ReWire .  

M ETADATA Data about  data ,  such  

as X M F  and  XML ,  wh ich  is  embedded 

in to  d iffer i ng  technolog ies .  The use of 

metadata a l lows d iffe rent data sets,  

comput i ng  p latforms,  databases and  

m o b i le technolog ies to share 

i nformat i on  a n d  com m u n i cate ,  

regard less of the ir p rovenance .  I n  an 

a u d i o  envi ronment ,  i t  means packets 

of d i fferent  data types, i n c l ud i ng  M I D I ,  

samples ,  etc ,  c a n  be sent t o  any 

compat i b le device.  



N O RMALISATI O N  The p rocess 

of i ncreas ing  the a mpl i tude of a wave's 

peak to a reference level in a 

wave/sample-ed i t i ng  package.  For 

exa m p le, i mport i ng  a WAV i nto B IAS 

Peak,  and  ask ing  the  softwa re to locate 

the loudest po int and increase the volume 

of the whole track unt i l  the peak h its 0 dB. 

0 M F  Open Media Fra mework. Fac i l i ty 

that  permits the i m port and  export of 

sess ions  from programs such as D i g i tal  

Performer,  Pro Tools and  Cu base/ 

Nuendo ,  a lso from and to video su ites 

such as Final Cut Pro. 

PU N C H  IN/O UT Record function on 

most aud io recorders (hardwa re and  

software) ,  which enables you  to d rop  i n  at 

a ny point of the record ing  with add i t ional ,  

or  replacement record i ng ,  then d rop  out  

aga in ,  leav ing the rest of the track i ntact. 

QUA NTIZ E A standard funct ion  on 

al l  M I D I  seq uencers that a l lows you to 

move note data onto the correct beats of 

the bar. For exa m p le, i f  you have played 

a synthes izer l ine manua lly that is 

meant to be in accurate s ixteenths ,  o r  i n  

accurate tr ip lets, t h e  Quant ize funct ion  

wi l l  sh i ft a l l  of the  note i n format ion  onto 

those beats i f  you request i t .  On  strong 

sett i ngs ,  use with extreme care i f  you 

don ' t  wish you r  work to sound  

'mechan ical ' .  IA sound  eng i neer  to ld  the 

Complete Guide that 'feel' i s  j ust 

mus ic i ans  play ing  out  of t ime .  You can 

prove or  d i sprove that  theory with 

Qua nt ize ,  depend i n g  on  you r  taste . I  

R EWIRE Mac/PC system common to  

most  M ID I  and  a u d i o  software su ites 

that a l lows you to t ransfer M I D I  and  

a u d i o  da ta  seam lessly between ReWi re­

compat i b le p roducts .  For exa m ple, you 

could i m p o rt a Reason track into  

Cu base to add  vocals  and  external  a u d i o  

S M PTE (TIM E C O D E) 
Pronou nced 'Sum-tee' ,  th is  stands for 

the Society of Motion P icture and  

Telev is ion Eng i neers. The S M PTE 

t i mecode is  a standard method of 

synchron is i ng  both aud io  and video 

devices. I n  a d i g i tal  process, the software 

generates the code;  in an analog process, 

the code is  'str iped '  onto one track of 

tape. The EBU ( Eu ropean Broadcast ing  

Un ion )  a lso promotes its own 

synchron isat ion sta ndards .  

S U R R O U N D  S O U N D  Six-or-

more-channe l  sou n d :  left, centre ,  r ight ,  

left su rro u n d ,  r ight  surro u n d ,  p lus low­

freq uency effects chan nel .  I t  is 

essent ia lly q uadrophon i c ,  p lus the 

centre and  low-frequency ( bass boost ,  

su bwooferl  chan nels .  

TIM E-STRETC HIN G The 

analogous p rocess to beat­

match i ng/mapp i ng .  

VIRTUAL TRAC KS I n  both 

softwa re and  ha rdware m u lt i t rackers ,  

v ir tual  t racks a llow you to store 

a lternat ive takes of a performance,  

rather  l i ke the  pasteboard on  a word 

processor or i mage-ed i tor. 

Prere r e n c e s  

ster rm 
o=c==-l F==== 440Hz +O Cent @ 

A u d i o  Card I AS I O  US6 Au d i o  Duo AS I O  , :: JJC 
S a m p l e  Rate: I 44100 : � I 
Output laten cy: 

Late ncy C o m p e n s ation:  

2�ms 

1 S m s  � 

Clock S o u r c e ·  

@ Pl a y i n 6ac 

�-AUDIQ 

) { j / ) 
11r,n Ml( -, Fdrn, .vith r- m1r 

S h a re d  library Vers i o n :  1 .2.1  
US8 Driver Vers i o n :  < Not Ava i l a b l e >  

Firmware Vers i o n :  < Not Ava i l a b l e >  

LAT E N C Y 

Active Ch a n n e l s :  S a m p l e  Depth: 

Ea Input t & 2 
[if Output 1 & 2  

0 1 6-bit  

., 24-bit  

Maxi m u m  Sample Rate : 48000 Hz 

Laten cy: J 1ow j � l 
Ii! Opti m i z e  For S l ower Systems 

We k n ow t h a t  in t h e  b i g ,  w i d e ,  a n a log a u d i o  world t h a t  s o u n d  

t ravels at  3 4 4  m e t res/3 76 ya rd s p e r  seco n d .  A n o t h e r  way of  

loo k i n g  at  i t  i s  that  i t  t ravels at  .34 metres/1 3'h i n c h e s  per 

m i l l iseco n d .  In  t h e  switc h e d - o n ,  switc h e d - off world of 

co m p u te rs ,  h oweve r,  d i g i t a l  a u d i o  i s  data that h a s  to be 

b u ffe re d ,  j u st l i ke a ny other data .  I t  a lso h a s  to be co nverted 

betwee n  a n a log and d i g i t a l  at  the record i n g  sta g e ,  t h e n  back 

aga in  o n  p layback a n d  m o n i tor i n g .  

T h i s  c a n  m e a n  t h a t  y o u  h e a r  ( a n d  see ) p e rce p t i b ly s low 

resp o n s e  t i m e s  w h e n  yo u a re d e a l i n g  with  a u d i o  in rea l  t i m e ,  

espec i a l ly w h e n  y o u  a re m o n i tor i n g  v ia  AS I O  to ext e r n a l  

m o n i t o rs ,  u s i n g  a n u m be r  of V S T  p l u g - i n s ,  o r  watc h i n g  t h e  

s i g n a l  peaks i n  yo u r  vi rt u a l  m i xer. T h i s  i s  k n own as t h e  

' la t e n cy' of  t h e  syst e m ,  a n d  i t  i s  measu red i n  m i l l iseco n d s .  T h e  

res p o n s e  t i m e s  m i g h t  o n ly lag by t h ese t i ny a m o u nts ,  b u t  i t  i s  

e n o u g h  to cause p r o b l e m s  at  worst ,  o r  co n f u s i o n  at best 

Late n cy ex ists in a p u re a n a log sense a s  we l l :  

m o n i tor i n g  v ia  h e a d p h o nes d o e s  not  i nt ro d u ce ( s i g n i f i cant ) 

late n cy,  w h e reas m o n it o r i n g  i n  a la rg e  roo m  v ia  spea kers 

clea rly d o e s ,  as t h e  s o u n d  h a s  f u rt h e r  to t rave l .  

B u t  i n  t h e  d i g i t a l  a u d i o  wo rld , yo u ca n m i n i m i se t h e  

p ro b le m  b y  lowe ri n g  t h e  b u ffer s ize  of  yo u r  s o u n d c a rd ,  o r  by 

g o i n g  to t h e  AS I O  contro l  p a n e l  in yo u r  m a i n  a p pl icat i o n .  W h e n  

u s i n g  V S T  p l u g - i n s ,  you c a n  lowe r latency t h e re i n  t h e  D e lay 

C o m p e n s a t i o n  o p t i o n  u n d e r  F i le -7 P referen ces-7VST. 
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02.05 
We've heard a lot about MID , and we've covered one or two of the basics. 

But what is it in practice, and riow does it work? 

MIDI is the beating hi art of digital music facilities .  It stands for Musical 

Instrument Digital Interface. Smee the early 1 980s when it was developed, it 's 

become the lingua franca that digital music devices use to talk to each other. 

It 's also the way by which any MIDI device can control any number of other 

MIDI devices in a (daisy) chain, using any; or all, of 1 6  MIDI charmels. 

A MIDI charmel is distinct from an audio track (which stores audio 

information) , and an audio charmel (which routes audio information) . 

So what does MIDI do? 

PART 02.  M ATCHING NEE D S  

TO TECHNOLOG IES 

CHAPTER FIVE 

Effectively; MIDI files are both the ' score '  and the 

'performance ' ,  but they do not supply the instruments to play 

it . MIDI is a common language, a protocol, and, like 

most means of initiating digital conversations , it 's also a set 

of specifications and controllers . 

Strictly speaking, MIDI data is a set of binary 

instructions, transmitted, in serial, at relatively low speed 

(3 1 , 250 bits per second) from one compatible device to 

another. MIDI files contain no audio data. Rather, they contain 

information about how a MIDI instrument should play a note, 

chord or sequence of notes, or about how a MIDI device should 

behave at any point during this process .  Its primary function, 

then, is as a music description language, a set of directions 

about when and how to reproduce a musical event . 

In a sense, it 's not a new idea.  If you hit a key on an old 

upright piano, you are doing nothing more than switching on a 

A N  I N T R O D U C TI O N T O  M I D I  
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Left : The main featu re of the 

M i d i m a n  Oxygen8  keyboard i s  that  

i t  can contro l  several parameters 

of a softwa re synthes izer, but  i t  

does not necessa r i ly need a M I D I  

i nterface ; i n  that  sense,  i t  h a s  more 

i n  common with a regu la r  

co mputer  m o u s e  or  keyboard i npu t  

than  a typ ica l  M ID I  keyboard.  

R i g h t :  M ost m u lt i funct ion  mus i c  

softwa re packages,  such  as 

Ca kewa lk 's  SONAR,  offers a 

graph ica l  i n terface to ed i t  M I D I  

i nformat i o n .  Th i s  is  usua lly i n  the  

form of a s i m p le p i ano  ro ll  

( p i ct u red ) .  but  can sometimes take 

the  form of a more t rad i t i ona l  

mus ica l  score .  



note with a button, and creating a musical 

event . If you hit the loud pedal, you are 

activating a controller to modify the note, 

adding expression to it . The directions 

concerning when and how to do this reside 

in a musical score ,  which is itself a linear 

code of fours , eights,  sixteens and so on. We 

could say that these are the footprints of 

someone else 's musical journey MIDI 

provides the means to follow them in the 

digital world, along a chain of connected 

devices .  

MID I is  a rare (perhaps unique) 

example of an industry uniting early to agree 

on a standard, then preserving it through 

subsequent technology generations to 

maintain backwards compatibility 

M I D I  D E VI C E S 
Keyboards, samplers and sound modules are 

among the many types of standalone digital 

instruments that can play back MIDI 

information as music that you can hear. 

Non-sound-generating devices, such as 

signal processors, digital multitrackers and 

integrated studio devices, can often be 

controlled by the same stream of data . 

They can be switched on or off, or be told 

to perform specific functions. 

Within your computer, your MIDI 

sequencing program provides a graphical 

means of interacting with and editing that 
data. Tum to page 1 48 for diagrams of typical 

MIDI studio setups. 

• 1 . . • ' . ,  

A b ove : Of course,  us ing  the Oxygen8 

as a reg u la r  M I D I  controller is  a lso 

poss i b le ,  with a p p ropriate jacks on  

the  back of the u n it .  

a 
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S O  H O W  D O E S IT W O R K? 

Look at the back panel of any ded icated M I D I  hardware device, 

such as a workstat ion keyboard ,  and  you wil l  see either two 

or three M I D I  sockets. Together,  these form what is known as 

the M I D I  bus ,  or port .  

The sockets are: 

I N  - which receives MIDI instructions from an external 
device, such as another keyboard, or from a sequencer 

application on your computer. 

0 U T  - which sends MIDI data to an external device . 
T H  R U  - which receives and sends the same MIDI data, as an 

echo of the 'In' .  It passes into the device, then simultaneously 

out again to any number of others in the daisy chain. Some 

devices and interfaces have just two sockets : 'In' ,  and 'Out' . 

If you have a PC or Mac whose soundcard lacks a MIDI port, 

you will need a MIDI to USB (Universal Serial Bus) interface, 

or a Fire Wire or M-Lan to MIDI interface. 

M-Lan is an emerging protocol for linking networked 

audio and MIDI devices, and Fire Wire is the high-speed data 

transmission protocol found in many digital devices. Such 

interfaces are inexpensive, offer any number of individual 

ports, and are available from specialist studio suppliers and 

many mainstream stores .  
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ANY STO R M  I N  A PO RT A MIDI port can send or receive data on up to a maximum of 1 6  MIDI channels . 

Some devices have more than one built-in MIDI port , and your soundcard and sequencing software may 

enable you to configure multiple ports , each of which could send and receive data on a full set of MIDI 

channels .You will , however, almost certainly need a MIDI patch bay to get the best out of multiple devices .  

This i s  a good time to  mention that MIDI is not just about 

facilitating a digital conversation between like-minded 

devices . Any MIDI musical instrument, such as a workstation 

keyboard, will use some or all of its MIDI channels to route 

MIDI data internally, regardless of whether there are any 

other MIDI devices for it to talk to. It enables devices to talk 

to themselves. 

So, let's take a snapshot of MIDI in motion by looking 

at a non-software example of how it works : the workstation 

keyboard. This is a 'multi-timbral' ,  polyphonic musical 

instrument that includes a built-in sequencer (and perhaps a 

sampler as well) . This simply means that you can program 

several complete pieces of music into the keyboard, with several 

different 'instruments' or 'voices' ,  playing simultaneously. 

Let's say that this keyboard includes a 1 6-track onboard 

sequencer. You could decide, arbitrarily, to assign a separate 
MIDI channel to each of the 1 6  tracks available in the song. 

So, for example, Track one could be on MIDI Channel one, 

and Track 16 on MIDI Channel 1 6 . In fact, we could set it up 

in any way, but this model is both logical and easy to manage . 
Now let's say, for the sake of argument, that the 

'instrument' you have assigned to Track one is a sample of a 

string section. When you begin playing and record to Track one, 

MIDI information is created about the notes you're playing, as 

you play them, while the sequencer is set to 'Record' .  

Although you can hear your performance as you play, 

you are not making an audio recording, as no sound is being 

recorded to tape, disc or chip. The sequencer is simply 

compiling data about which keys you strike, how hard you 

strike them, in what manner and for what period of time. 
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So, you are effectively writing the score in 

real time as you play, but as binary code rather 

than as musical notation. When you press 

the 'Play' button after you've finished, the 

sequencer addresses the keyboard's internal 

oscillators or sound banks, triggers them, and 

the result is an exact reproduction of your 

performance. 

The sequencer will have registered 

whether there is any sustain or vibrato on 

each note ('aftertouch'), plus a huge amount 

of other information listed under dozens of 

different MIDI controllers . These 

correspond to the note's on or off status, its 

attack, decay, bend, volume and so on - as we 

examined in our section on waveforms and 
synthesis. The manual that comes with your 

instrument will list all of these. 

All the data about your performance is 

now available on MIDI Channel one. You 

could switch the MIDI channel if you wished, 
and make the same information available on 

MIDI Channel two, 1 6  or any other, but let's 

leave it where it is .  

Here's where MID I's other advantage 

comes into play, whether you're recording 

MIDI data on a standalone device like a 

workstation keyboard, or using a computer­

based MIDI sequencer and editor. 

Once the data has been captured, you 

can move events, or correct them. Have you 

hit a wrong note in an otherwise perfect 

performance? Turn it into the right note , 

stretch it, move it, pitchshift it down an 

octave or add sustain . . .  it's easy. Software 

MIDI sequencers let you do all of this 

onscreen with your mouse. 



Aud io  to soundcard 

M I D I  

out  

M I D I  

i n  

Now set up a second internal instrument (within the 

keyboard) to respond to, and on, MIDI Channel one. Let's say 

this instrument is a piano sample. Now when you press 'Play', 

both internal instruments, piano and strings, will play the same 

information you originally recorded, but in the 'voices' of two 
different instruments . 

Now let's say that on the sequencer's MIDI editor, you 
switch the controller of MIDI Channel one from 'Internal' 

(within the keyboard) to 'External' (to control a separate 

device), or to 'Both ' .  Let's use the example of 'Both ' .  

Set  up a third sound - let's use a saxophone sample - on 

an external keyboard or sound module, and tell the instrument 

to receive instructions, for that sample alone, on MIDI 

Channel one. When you press 'Play' on your sequencer now, 

that external instrument will also play back the same 

information you originally recorded. Had you chosen 

'External ' ,  only the external instrument would play. 

You can repeat the original process, recording new 

performances on 'audio' tracks two to 1 6, via MIDI Channels 

two to 1 6. In this way you build up, or multi track, a complete 

piece of MIDI music. Separate instruments, on separate 'audio' 

channels, are each controlled via separate MIDI channels. 

t t 
Recorder  

Aud io  

A b ove : Even Larger  stud i os  w i th  

va r ious d i g i tal  and  trad i t i ona l  

components a re often thorough ly 

in tegrated us ing  many, many M I D I  

patch cables.  

chapter 05 

Amp 

Left : A very bas ic ,  bu t  

p rofess iona l - Leve l stu d i o  setup  

can  be  b u i lt a ro u n d  you r  desktop  

computer  w i th  a m i c ro p h o n e  for  

a u d i o  i n pu t ,  a M I D I -compat i b le 

controller keyboard ,  an a m pl i f ier ,  

a recorder  of some k ind  a n d  a 

p a i r  of m o n itor  speakers.  

B e low: For Larger  setups with 

more gear ,  you wi l l  need to 

expa nd the amount of ava i lab le 

M I D I  data traff ic with a hub .  
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P O RTA B L E  M I D I  Remember: MIDI data is compact and portable .You are not recording audio. The fat 

sound you hear has already eaten up your keyboard's or your computer's memory, and is simply being 

prodded into life by the few kilobytes ' -worth of MID I directions you've generated. 

What you hear is an audio performance, but 

no sound has been recorded at this stage . You 

get the original performance every time you 

press 'Play' . 

Each MIDI channel can also send and 

receive pure control information. So you 

could send a 'program up' command to a 

signal processor, set to receive data on a 

specific MIDI channel, and direct it to switch 

to a reverb effect at a key point in your 

composition. Or you could send a program 

change command to your external sound 

module, directing it to switch from Voice 3 2 ,  

fo r  example, to Voice 4 1 .  Your MIDI device 

or software will give you a list of relevant 

MIDI controllers, as will your manual .  

Essentially, what a software MIDI 

sequencer adds to this way of working is to let 

you manage all this information via a 
graphical user interface, and to examine, slice, 

dice and infinitely edit it to your heart's 
content. It also offers a means of managing 

the MIDI devices that are linked (directly or 

otherwise) to your computer - and of 

managing audio tracks as well. 

B e low: To conserve ports, you 

m igh t  want to cons ider  a dual USB  

aud i o  i n put and  1 6 -channel  M I D I  

i nterface L i ke t h e  Aud ioSport 

Quattro by M-Aud io .  

T H E PA P E R L E S S  PIA N O LA 

Perhaps the direct ancestor of MIDI is another invention that 

was around at the time of the telegraph: the pianola. MIDI is 

in many ways a digital version of the pianola's paper roll . The 

data is our 2 l st-century equivalent of the punched holes in the 

paper, and the instrument being played is whichever one you 

insert the roll into (or rather, send the directions to) . 

MIDI files of well-known songs are available to 

download off the Web, and these will tell your soundcard, or 

any external MIDI device connected to it, what notes to play, 

and in what manner. But MIDI files are dependant on the 

instrument they play at the user's end. The 'performance' will 

be the same, but the data 'plays' whatever instrument may be 

waiting for it. This was the impetus behind a further evolution 

of the MIDI standard : General MIDI (GM) . 

General MIDI (GM) is a set of 1 2 8  'sound sets ' ,  on 

which all manufacturers of GM-compliant MIDI devices have 

standardised. Essentially, these 1 2 8  GM patches will sound 

similar from device to device. The sound set is broken down 
into sets of eight sound patches under these categories: piano; 

chromatic percussion (for example, glockenspiel, marimba); 

organ; guitar; bass; strings; ensemble (for example, orchestral, 

including choir) ; brass; reed; pipe; synth lead; synth pad; synth 

effects; ethnic (sitar, bagpipe); percussive; and sound effects. 

Your sound card will be GM compliant. If your 

soundcard is wavetable based (and it probably is), then it will 

use minute samples of actual digital recordings to produce a 

more realistic sound. FM (frequency modulation) synthesis, as 

the name suggests, constructs purely synthetic sounds, and 

some soundcards use this principle. 

For some examples of MIDI and other studio setups, 

turn to Channel Three, In the studio, present and future, 

page 1 44 onwards. 
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02.06 as incentives to throw in their lot with the 90% global majority Most home 

users have a PC, while a majority of top professional studios lean more towards 

the Mac environment . But the economics of a PC-dominated world dictate that 

software developers at the 'home ' end of the market have to concentrate on 

Windows PCs. This may be a prime consideration for you as well . 

Computers are not built, as musical instruments are, to be A 2 0 0 1  0 DYS S EY 

extensions of the mouth or hand that let us talk a universal In 200 1 ,  both Microsoft and Apple announced the availability of new versions of 

language, or make gestures in sound, melody, harmony and their operating systems, drawing up the battle lines for a renewed charge of the 

symphony They are designed to crunch numbers, digitise old warhorses, and occasional allies, through 2002 and up to the present day 

information and move data from one place to another. As we Both promised the abandonment of an old way of life , old code and to 

have already seen, however, this is a process that lies at the varying degrees,  legacy support . Both exhibited symptoms of a serious 

heart of music, that most mathematical of artforms. outbreak of ' featuritis ' (dozens of new audio, video and other mini 

But even in the first decade of the 2 1  st century, a applications) .  Both also suggested that you upgrade your hardware to make 

surprising amount of people still rage about Mac versus PC. the most of the new environments.  In a technology economy of flat hardware 

Mac fans are rightly passionate about their system of choice ,  sales, this was just what the stock markets wanted to hear. (Both Microsoft 

while PC users and software developers are usually and Apple later added that their particular brand of 'X '  wouldn't make your 

pragmatic. They cite safety in numbers, price ,  and availability old machine a ' O '  . )  

PART 02. M ATCHING NEE D S  

TO TECHNOLOG IES 

CHAPTER SIX 

T H E B AT T L E  O F  T H E X s  

1 28 part 02.  match in g needs to te chnologie s  

Left : Whi le the  Mac  i s  often the 

system of cho i ce for c reat ive 

p rofess i ona ls ,  W indows is the  

OS for a major i,ty of consumers .  

The sta b i l ity of L i nux  makes i t  a 

favou r ite among  a few ded i cated 

users ,  however,  and i ts a u d i o  

software i s  beg i n n i n g  to evolve. 



top - show sys tem u sage st a t i s t i cs 

SYNOPSIS 
top [-u] [-w] [-k] [-s i nte rval] [-e I - d I -o] [-l  � [numbe r] 

Processes : 522toto l , 2 runn i ng , 50 s l eep i ng . 4 . 51 16 thre20 . 0  65 08 : 54 : 05 D 
Load Av g :  0 . 14 ,  0 . 18 ,  0 . 00 CPU usage : 2 . 7%  use r ,  12 . 7% sys , 84 . 5% idle 
Sharedlib s :  num • 103 , res \dent • 23 . 9M cod e ,  2 .  60M dat a , 8 .  94M L inkEd i t  
MemRegions : num • 3902 , res i dent • 74 . 632+ 10 . 4M p r i vote3 1 1 8 M  sho r9d 
PhysMem : 49 . 8M wi. red , 8 1 . lM octi.ve , 233M i. nacti. ve , 364"1 used , 148M f ree 
\/M :  1 . 9 1G + 64 . 0M  7734(0) poge i.ns , 0(0) pogeouts 
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T H E R E A L  P R O S  A N D  C O N S The latest versions of the 'big five ' packages are built for OS X and Windows 

XP, with the sole exception of Logic Audio 6 upwards, which is limited to the Mac OS X environment - there is 

no Windows XP support . However, Logic Platinum 5 offers most of the facilities you are likely to need for the 

foreseeable future, and it runs in Classic versions of Mac OS, as well as in Windows 98  onwards . 

Other software suites, such as BIAS Deck, have been 

'carbonised' ,  which means they will run in both Mac OS X if 

you have it, and in earlier versions of the operating system if 

you don't. Others, such as Ableton Live, will run quite happily 

in Classic mode within OS X, as well as in Classic Mac. 

Clearly, the only answer if you have a pre-OS X Mac or 

pre-Windows XP PC is to decide what functionality you want, 

then to see if your chosen software will run in your operating 

system. If it will not, consider upgrading your operating 

�ystem. If you can't (see below) , then either lower your sights, 

or raise your overdraft limit. 

In the short term, another problem lies in third-party 

VST and other plug-ins. Not all currently work with Mac OS 

X, so if you do upgrade or buy a new machine, you may still 

find yourself running your suite of plug-ins via an application 

in Classic mode. 

SYST E M  R E Q U I R E M E N TS 

For Windows XP Home Edition, Microsoft recommends 

Pentium III, 4, AMD Athlon or Duron processors; at least 

1 . 5  GB of free disc space (Windows 98 required 3 00 MB), 

and 12 8 MB of RAM . For OS X, Apple makes similar 

recommendations to Mac users: a G4, iBook, iMac or 

Powerbook machine, 1 2 8  MB of RAM and 1 . 5 GB of 

available storage. 

Igrwre all minimum requirements. This is audio, and the 

above figures are just not good enough. Creative audio- and 

music-makers should up their minimum requirements to at 

least 2 5 6 MB of RAM , with 5 1 2  MB highly recommended, 

whether they are running a Mac or a Windows PC. 
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B e low:  I f  you a re o n  a n  older OS and  

a re p la n n i n g  to u p g rade ,  you 

should  make sure you r  exist i ng  

softwa re wi l l  s t i l l  work. 

Standalone packages such as Reason, ACID 

and so on, will run quite happily on lesser 

systems, but if you are also running Cu base, 

Logic or Pro Tools, your machine will begin 

to slow down unacceptably for audio work. 

Remember, anything approaching 2 0-

millisecond latency or higher will make your 

system inadequately responsive to real-time 

audio tasks, and glitches will be irritating. 

There's no reason to put up with anything 

greater than low, single-digit latency figures.  

It has to be said that this is one 

advantage of portable integrated studios: they 

are built and optimised to record audio, and 

tend to be far more robust and reliable than 

either computer-based platform. 
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A b ove : Cross-platform 

compat ib i l ity between Windows 

and  Mac  is becom ing  more a n d  

more c o m m o n ,  even f o r  t h e  

nat ive f i l e  formats of spec i f ic  

softwa re programs .  Apple ,  

however, seems to be stak i ng  i t s  

c la i m  o n  next generat ion  aud i o ,  

and  rebu i l d i ng  the  company 

a round  mus ic  and  mu lt imed ia .  

M O R E  P R O S  A N D  C O N S  

Since co-founder Steve Jobs took another bite at Apple, the 
hardware and software maker has regained its shine. But 

Apple's strengths are simultaneously its weakness. First, the 

company produces machines that are more and more seen as 

exclusive design icons, at a time when fast processors and 

cheap storage have made PCs into consumer goods. So if cost 

is a deciding factor, a new, high-specification Mac might be 

out of the question. 

But part of that design-led approach has also been to 

make Macs into self-contained 'plug and play' devices that are 

designed as docking stations for a series of portable audio, 

video and lifestyle devices. Apple's commitment to digital 

audio, music, and video is clear. In fact, the company sees its 

future as being at the core of the expanding world of creative 

digital arts and 'personal space' technology. 
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As a roadmap technology, Apple will take 

you to where you want to go . Not for 

nothing has OS X's sophisticated iTunes 

MP3 player been integrated into Apple's 

suite of 'iLife '  products . 
Like Windows Media Player, iTunes 

can generate freeform animations based on 

analysing the frequencies in your audio track. 

The separate iPod portable MP3 player can 

hold thousands of songs. 

Apple's online iTunes venture and its 

ambition to acquire a music publisher or 

record label have been further indications that 

technology companies understand the content 

market better than many content publisher. 

If any of this is a deciding factor, go 

with the Mac. As in any well-designed item, 

its form and function are one and the same, 

unlike PCs' (improving) mix of technologies, 

protocols and compatibility problems. Note : 

Microsoft makes the operating system, dozens 

of other companies make the hardware, and 

still more companies manufacture software, 

drivers, peripherals and so on. 

Pick up an iMac and you have a single 

device, a single mains lead, two or three USE 

ports and a Fire Wire connection. Having a 

computer that is a well-designed unit rather 

than a sprawl of boxes, leads, ports and 
peripherals is a boon in an audio environment 

of USE and Fire Wire-compatible devices -

and in a home studio that may already be 
'spaghetti junction' .  However, you will need 

an external AID interface if you use an iMac, 

as it is not built to take soundcards. 

But this brings us to the downside: all 

those boxes and peripherals. The fact is that 

these are far easier to buy for the PC than 

they are for the Mac. Pop down to any 

mainstream store, and you will see shelves 

stacked with PC-compatible DVD-R drives, 

speakers, printers and so on. 

Next, there's the Apple brand itself. 

Since Apple does not licence its products, only 

Apple makes them. This too is a potential 

boom or bust economy. When you purchase 

Apple hardware, Mac software or one of 

B e low:  The funct iona l  s i m i la rity of 

aud i o  p layer softwa re between 

the  two p latfo rms is  at least part ly 

due  to the  wide acceptance of M P3 

as the ma in  co mpress ion  format 

for aud i o .  

Apple's growing line of audio devices, you can be sure you're 
not going to get internal compatibility problems, or a driver 
pileup. On the other hand, if Apple hits the skids, support will 

vanish overnight. 

That said, for Apple the 'X' actually means something. 

In iteration terms, it refers to version 1 0  of the Mac 
environment. But Apple's 'X' also marks the spot where it 

attempted its own 'Think Different' campaign -

paradoxically, by jumping onto a piece of technology whose 

roots lay in the 1 970s .  

OS X is based on Unix, the Bell  Labs-developed 

operating system (it's that telephone company again ! ) .  More 

specifically, it is based on Darwin, the Unix-based system that 

grew out of Apple's acquisition of NeXT, in the late 1 990s. 

Darwin is the theory behind Apple's evolution. 

So what? Well, with more than 30 years of 

development behind it, Unix is as solid a foundation as you can 

get in an operating system. Linux too is a Unix derivative, as 

we will see. It also opens the door to a much larger developer 

community of hardcore techies. But the move has annoyed a 

handful of software developers who have been loyally making 

products to run under the Classic Mac environment. 

• At the time of writing, VST plug-ins were not fully 

compatible with OS X, but Fxpansion (www.fxpansion. com) had 

produced a software solution that turns VST plug-ins into OS 

X Audio Units . Check online or with your supplier for up-to­

date information. 
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LI N U X F O R A U D I O  A N D  M U S I C  People still think in terms of Mac versus PC, but these are far from the 

only operating systems for home users .  It 's also worth considering Linux , the ' open source ' OS.  Linux is a 

derivative of Unix , and it takes its name from Finnish student Linus Torvalds , who wrote the original 

'kernel ' of code in the early 1 990s .  Creative audiophiles can run it on their PCs or Macs ,  either in place of 

their operating systems , or within a partition . 

The difference between Linux and the other major operating 

systems is that the source code - the kernel of computer code 

at the heart of any operating system - is 'open' .  In other 

words, it is freely available, and shared between a global 

community of tens of thousands of developers worldwide. 

The code underlying Windows, on the other hand, is 

proprietary (closed, owned by a proprietor) ,  a piece of 

intellectual property that Microsoft shares with few 

organisations outside of US government agencies. 

In many senses, then, Linux is 'free ' .  Developers share 

the source code and, under the terms of the licence to do so, 

they are committed to pooling their work back into the 

global community of developers. The source code is freely 

available if you wish to use it or run it. Alternately, you could 

buy or download a branded distribution of it at very low cost, 

from distributors ('disties') such as Red Hat, Debian, SuSE 
and dozens of others. For your money, you'll get support as 

well as a manual .  
At present, Linux's presence i s  most strongly felt 

behind the scenes on servers and within corporate computer 

networks - not a bad achievement for the new kid on the 

block. But all that may change between now and your next 

major hardware/software upgrade in three to five years . 

The attraction of Linux is that there are hundreds of 

thousands of developers working on it at any one time, with 

the shared intention of unlocking all the proprietary doors of 

the software industry. Indeed, they call their collaboration 

'copylefting', to highlight their stand against copyright. 

The result is that the market might seem unfocused 

today in terms of headline-grabbing software, but what is there 

has the work of tens of thousands of people behind it, even if it 

is a lone developer's tool for cleaning up your guitar sound. 

The next five years or so could see the biggest upheaval 

in the software industry since the late 1 980s, with several audio 

workstations, MIDI sequencers, wave editors and other big 

ideas for audio buffs and music-makers set to filter down from 

public licence to public consciousness. 

1 34 part 02.  matchin g needs  to techn o l o g ie s  

Linux™ 

Linux may be a risky basis for your 

audio studio today (none of your existing 

plug-ins will work on it, and support will be 

patchy at best), but there is no doubt that it 

will be the one to watch when the time comes 

for your first major upgrade decision. If you 

are planning ahead on a five-year timescale 

(The Complete Guide acknowledges that this is 

an outmoded concept), then you should factor 
in a potential crossover to Linux. This could 

mean, ironically, going for a Mac OS X-based 

solution today. 
Among the emerg ing  p layers a re :  

m u lt i track aud io  sequencer  Ardour  

(http ://ardo u r.so u rceforge . net) ; the  s im i la r  

Audacity ( http ://audac i ty.sourceforge . net) ; 

another m u lt i tracker,  GSM P  

(http ://sou n d .condorow.net) ; d i g ital  m ixer 

Mix ( http ://sou n d .condorow. net) ; M I D I  

sequencer Anthem 

(http ://anthem.so u rceforge .net) ; aud io/M I D I  

sequencers M u s E  ( http ://m use.seh .de )  a n d  

Jazz++ (http ://www.jazzware.co m ) ;  step 

seq uencer Hydrogen 

(ht tp  ://hyd rogen .sou rceforge . net) ; 

M I D I  seq uencer  and  notat ion  ed i tor 

Rosegarden ( http ://www.al l-day­

brea kfast . co m/rosegarden/I ; 

and  the h i g h -concept AG N U LA project, 

spearheaded by Red Hat among others,  



F i l e  New B o ok.marks D e s ktop W i n d ows H e l p  

N a m e  D e s c ript ion 

B3/KDE B3/Modificati o n  of 82 

H i g h C o l o r  Default H i g h c o l o r  vers ion of the default style 

KDE default Default KDE style 

Keram1k A st le  using al hablendmg 

l i g ht Sty l e ,  2nd revis ion S e c o n d  revis ion of the s i m p l e  and e l e gant ' l i g ht' 

l i g ht Sty l e ,  Jrd revis ion Third re11 is ion of the s i m p l e  and e l e g ant ' L i ght' wi 

Marble l i g ht marble themed sty le  

Inactive WllHIOW 
Active wmdow 

Standard text 

Se l ected text 

c:::::::m A s s s  

is:m Atlas G r e e n  

!!.!J1 fol lowed l ink 

P u s h  Button 

r Slandard Backgro u n d  

Qt C O E  Bui lt- i n  unth e m e d  C O E  style � Qt Motif Bu i lt- i n  unth e m e d  Motif sty l e  • 
Qt Motif P l u s  Bu i lt- i n  enhanced M o t i f  sty le  .f. 

c::EI AW 

c:::::JB e O S  

c:=JI B l u e  Slate 

I Tab 1 j Tab 2 

Button Group 70�. J 

c::m B u z z 

COE 

.S.a11e S c h e m e  . . .  

L ow 1 (). H i g h  

it!) R a d i o  button 

Radio button !mport Scheme.  

jo : �� 
__ 

s
_

utt
_

o n
_� � C h e ck.box � Apply c o l ors to non-KDE appl icat ions 

�---� l
�

C
_

o
_
m b

_
o b

_
o
_
x _______ _, 

X Style - KOE Co11trol Mo .... J X C o l o rs - KDE C o ntrol M o d u l e  

� I � I � I Search site :  

LJ Pro1ect documentation AG N U LA: A G N U/Li nux  Aud io d istri but ion 
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0 Developers' corner Agnula (acronym for A GNU/Li nux Audio d i stri buti o n ,  pronounced with a strong g) is the name of 
a project funded by the European Commi ss i on  (number of contract: IST-200 1 - 34879;  key acti on 
IV .3 .3 , Free Software towards the c riti ca l  mass)  

L:! How t o  contribute 
The project is coordi nated by the Centro Tempo Reale in F i renze 
(http//www.centrotemporea le . i t) and i nvolves i mportant research centers and i nsti tutions : 

•....J�.MJjo stltut rle ,FP.r,be che et Coordi nati on Acousti que/Mus ique) , Pari s  

S O M E  LI N U X 
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b rowser wi l l  a d d  t h e  http ://) 

www. l i nux-sou n d .o rg 

sourceforge . net 
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, Mus i c Technology Group , Barcelona ( http//www 1 u a  uof es/mta) 
(KTH) , Mus ic  Acousti cs Group , Stockholm 
US I C) 

Europe (http//fsfeurope ora) 
.r dha fr/) 

development of two reference d i stri buti ons for the GNUili nux 
ed on Free Software (ie . under a FSF approve d Free Software 
to profess ion  a l  and consumer audi o appl i cati ons and 
stri buti on wi l l  be Debi  an-based (DeMuDi )  and the other wi l l  be 

wi l l  be avai lab le  on  the network for download and on CD.  

ri I 2002 and wi I I  l ast for  two years . In  the second year the project 
orms other  than PCs ( e .g . PowerPCs ,  64-b i t  architectures) .  
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Left : Fa r from the daunt i ng .  

command- l i ne-driven horror o f  

ea rly U n ix ,  L i nux  has evolved i nto a 

user-fr iend ly operat ing  system ,  

complete w i th  G U I .  Hey, Apple l i kes 

Un i x  too .  

i ntended as the f i rst aud io-specif ic 

d istri but ion of L inux (http ://www.agnula .org ) .  

The Complete Guide says: watch AG N U LA 

over the next two to three yea rs, and then 

make you r  dec is ion .  

With Apple's OS X shift to Unix, the 

leap for the 'big five' software packages into 

the world of Linux would be small in terms of 

code, but massive in terms of business model, 

as each company comes from the proprietary, 

intellectual-property-based world. But in this 

day and age, business models and five-year 

plans are not what they used to be. 

That said, Apple's purchase of Emagic 

makes more sense when viewed in the light of 

a low-cost, 'free' Unix alternative . There may 

be more to Apple's strategy than meets the 

eye . OS X to Linux = a small leap (for you); 

Windows XP to Linux = a different planet 
(for Microsoft-based developers) . 

But the real impetus may come from 

the film industry, where big-effects, 

blockbuster movies are often put together on 

powerful, Unix-based workstations. A high­

end Linux audio product which takes off in 

that rarefied realm would make the medium­

term future very interesting indeed, should 

the repercussions filter down into the 

'prosumer' end of the audio software market. 

There are thousands of Linux 

resources on the Net. But for audio, you 

would do well to check out the URLs 

opposite, then follow the links from there. 

Alternatively, check out the excellent The Book 

of Linux Music and Sound (plus CD-ROM), by 

Dave Phillips (No Starch Press) . 
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S O U N  D C A R D S  There are nearly as many 24-bit soundcards out there as there are software packages 

that rely on them. But at the time of going to press ,  these were some of the popular, or highly rated, 

product lines and the manufacturers to watch . (The Complete Guide recommends that you keep your eye 

online and on computer music magazines .  Alternatively, talk to your local dealer. ) Expect to pay in the 

region of £ 1 00-£200 ,  on average . 
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Soundca rds come in a ra nge to match 

you r  a m b i t ion  and  i deas .  I nvest i ng  i n  a 

ful ly featu red 24-b i t  sound  ca rd wi l l  g ive 

you the g reatest flex i b i l ity and  power to 

process a u d i o  profess iona lly, and  

c reate a stu n n i n g  palette of sound .  

• M-Aud i o  Aud i o p h i le :  budget ,  but  

qua l i ty ca rd with l im ited i n puts 

• M -Aud i o  Delta : attract ive ra nge of 

m i d - to h i gh -end  cards 

• Terratec OMX 6f ire :  qua l ity card with 

every output  you can conc ieve of 

• SB Aud igy:  a l l -rounder  with newly 

added 24-b i t  funct iona l i ty 

• R M E  Hammerfall DSP 9652/LE :  h i gh ­

end ca rd w i t h  1 92kHz to 24- b i t  

sampl i ng ;  ADAT and va r ious d i g i tal  outs 

• Aud i otrak  Maya :  budget card wi th ,  

u n usua lly, 1 8-b i t  A/D and  20-b i t  D/A 

convers ion  

• Aud iotrak Prod i gy :  m i d - range ,  

affordab le 1 92kHz to 24- b i t  sampl ing  



VI RT U A L  I N ST R U M E N T S  Virtual instruments have been the software success story of the past few 

years, and have contributed to musicians ' acceptance of computers as being more than just boxes of 

processors . Most musicians possess one or more physical keyboards , but the move to virtual 

instruments and soft synths persuaded even hardware giant Korg to re-release some of its classic 

keyboards in a software-modeled form, early in 2003 . 

H E R E  I S  A S M A L L  S E L E C TI O N  O F  T H E D O Z E N S  O F  V I RT U A L  I N ST R U M E N TS O N  O F F E R  . . .  
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F M 7  
Native I nstruments 

www. native-instruments. com 

F M - based soft synth that  

reproduces the  class ic sounds of 

synths such as the Ya maha DX7, 

DX1 1 ,  DX21 and so on, but  with 

a n  extended sound a rch itectu re 

that  accepts a u d i o  i n p uts as 

operators for FM sounds ,  

modu lat ion  and  effects. But  

u n l i ke the c lass ic  synths  i t  

emu lates,  the F M 7  offers a n  

i n tu i t ive g ra p h i ca l  i nterface for 

the  creat i on  of sonic envelo pes 

and complex, evolv i ng  sounds .  

Supports VST; DXi ;  

D i rectConnect ;  MAS ; AS I O ;  

Free M I D I ;  O M S .  Mac/PC.  

K O N TA KT 
Native I nstruments 

Powerfu l  sampler  offer i ng  drag­

a n d - d ro p  sound  envi ronment  for  

the  creat ion  of new i nstru ments 

and  effects. Comes with s ix  CDs 

of sam ples, i nc lud ing  p i ano ;  

d rums  and  percuss i o n ;  bass, 

acoust ic ,  and electr ic g u i tars ;  

and  class ic synth patches.  Also 

offers g ra n u la r  t ime-stretc h i n g  

and  p i tchsh i ft i ng  funct ions ,  1 7  

f i lter types, dozens of i nteg rated 

effetcs and u p  to 256 stereo 

voices.  Supports VST; DXi ;  

D i rectConnect ;  MAS;  AS I O ;  

Free M I D I ;  O M S .  Mac/PC.  

A B S Y N T H  
Native I nstruments 

The t h i rd of fou r  NI p roducts 

here shows th i s  company's 

d o m i nance of the ma rket. 

Absynth ma kes the heart g row 

fonder  with a handsome modu lar  

in terface offer i ng  the chance to  

construct 'everyth i ng  from 

organ i c  textu res to rhyth m i c  

madness ' .  I nc ludes s ix  

osc i l lators, fou r  f i lters, t h ree 

ring modu lators and a 

waveshaper  fo r each voice.  

Supports VST; DXi ; 

D i rectCo n nect ;  MAS; AS I O ;  

FreeM I O I ;  O M S . Mac/PC. 

R E A KT O R 
Native I nstru ments 

M o d u la r  96kHz ,  32-b i t  sound  

stud i o  offer i ng  a b u n d le of tools 

for rea l t ime synthes is ,  sampl i ng  

and  d i g i ta l  effects p rocess i n g ,  

rea d i n g  and  wri t i ng  aud i o  f i les 

d i rect from the hard d isc .  

I nc ludes FM and  ana log­

modelled synths ,  rea lt ime  

compress ion  and  expa ns ion ,  

dozens  of effects and  u p  to  

16  chan nels of su rround  sound .  

Supports VST; DXi ; 

D i rectCon nect ;  MAS ; AS I O ;  

Free M I D I ;  O M S .  Mac/PC.  
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Many musicians have augmented their keyboard hardware 
with racks of sound modules, which are essentially dedicated 

boxes of sounds governed by the MIDI environment. 

Nowadays that whole way of working too is being replaced by 

virtual instruments, and soft(ware) synths and samplers . 

There are several advantages.  First, you can comfortably 
run perhaps a dozen separate virtual instruments within a h.igh­

specification laptop, along with the instruments that you might 

already have within a package such as Logic Audio or Cubase.  

Second, most virtual instruments can run either as standalone 

devices or as plug-ins to your main application. Third, they are 

all expandable and sit at the front end of a global community of 

creative programmers who release new patches week in, week 

out for your listening and playing pleasure. Fourth, they open 

the doors to classic sounds and to the advantages of classic pre­

digi tal synthesis, but with all the accessibility and manageability 

of the digital world. Fifth, they occupy a fraction of the space of 

their real-world counterparts . And sixth, they cause a fraction 

of the damage to your bank account! 
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S O FTWA R E  S E C U RITY A N D D I G ITA L R I G H TS The internet is sometimes seen as a modern-day 

equivalent of the Great Library of Alexandria, that lost repository of hwnan knowledge that was destroyed 

by warring civilisations between 88 BC and AD 645 . But what is rarely acknowledged is that the Great 

Library was partly stocked by pirates who robbed ships of manuscripts , bullion and goods . 

The Web has its own warring civilisations : software empires 

and diversified multinationals on one side, and occasionally, 

some of us on the other. Software companies pour millions of 

dollars into antipiracy initiatives, but the wired population still 

finds itself tempted by the prospect of a free music track here, 

or a cracked audio software package there . 

Digital technology's unique advantage means that 

anything capable of being digitised can be, and will be, pirated 

- especially software . As discussed in the introduction, digital 

piracy is often seen as victimless theft because the 'owner' 

never loses the stolen article. But when we talk about the 

'owner' ,  those ever-present inverted commas show just how 

deeply the Internet has challenged the notion of owning a 

digital property, especially an intellectual property. 'Licensee' 

is now the appropriate word. 

But neither side is completely secure in its position. 

Privately, most software giants accept that professional 

software pirates have a knack of opening up overseas markets 

and of driving the purchase of legitimate goods. Just as 

privately, many individuals will give into the temptation to 

grab free goods. And if they do give in, they resent the 

implication that they are doing it for commercial gain (that 
they are, in other words, acting illegally) . 

The law will never move at Internet speed, which is 

why the debate over where legitimate sharing ends and piracy 

begins is perhaps decades away from resolution. It may never 

be resolved, and the system may have to live with an 'acceptable' 
degree of abuse. But where does audio and music software 

stand in all of this? The answer is: in a dangerous position. 

Few audio software companies are part of large 

multinationals, unless they have fallen prey to strategic 

acquisition, as was the case with Apple's purchase of Emagic 

(Logic Audio) in 2 002 , and Pinnacle's acquisition of Steinberg 

(Cu base, Nuendo) in 2 003 . Most audio and music-production 

packages are developed by much smaller companies whose 

finances are unpredictable, and whose profit margins are slim, 

given the huge investment in research and development 

(R&D) that they have to make to stay ahead. 

One of the problems with cracking software for home 

use is the assumption that every company is a multinational 

B e low:  Softwa re compan ies usua lly 

offer demo vers ions  of the i r  

softwa re with l im ited funct iona l i ty 

or a t ime  l im i t  in an effo rt to let 

potent i a l  customers try i t  out  

before they pay for i t .  

• Me n u s  

chapter 06 

that 'deserves it', and that every code is 

there to be cracked. In an age where music 

hardware companies are going to the wall 

because of the prevalence of software studios 

and virtual instruments, those are dangerous 

assumptions to make. If you crack audio 

software, you may be the victim in the long 

run yourself. 

Multinationals will always look after 

themselves, and many are moving towards a 

future where music software is given away in 

major retailers, and you will fork out the cash 

for packaged digital content to run on it. 

Smaller developers will never have that luxury. 

That the legal system is still grappling 

with the repercussions of the Internet was 

demonstrated in April 2 003  when a US court 

ruled that the Grokster and StreamCast, 

makers of the Grokster and Morpheus file­

sharing programs, were not legally 

responsible for the activities of users . 

Despite this, the music and film 

industries claimed victory, saying the ruling 
established that file-sharing was 'not sharing, 

but stealing' .  This debate has been raging 

now for nearly a decade, but seem no nearer 

resolution. 

� -
b i as 

This trial will expire in 14 days. Contact BIAS at 1 -800-775-2427 (707-782-1866 outside the US) o r  
your local dealer t o  purchase a copy o f  this application. 

OK 
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Left : Dong les have the  dua l  

d i sadvantage of be i ng  easy t o  

lose, a n d  of tak ing  u p  va luab le 

USB  port space.  

B e low:  Pro Tools M box ha rdwa re 

on ly works with the  softwa re, 

a n d  vice versa .  

D O N G L E S  

Recent versions of Cu base (SX upwards) , 

Logic Audio (Platinum upwards) and other 

packages such as Reaktor sidestep the pirates 

by shipping with a USE 'dongle ' .  This is a 

small piece of hardware that slips into your 

USE port and authorizes the software, along 

with any associated plug-ins. 

Without the dongle, the software will 

lock up. It's a worthy initiative, although 

dongles have the twin disadvantages of 
occupying a valuable USE port, and of being 

easily lost. They may also cause problems 

with plug-ins that you have sourced 
legitimately from magazine cover discs. 

But the best example of the strategy is 

Digidesign's Pro Tools suite. Pro Tools is both 

a software and a hardware product range, so 

no piece of Pro Tools virtual kit will work 

without the associated piece of hardware, such 

as the Mbox, the Digidesign 00 1 and 002 or 

any of the high-end devices that the company 

supplies to studios. 

This is a better strategy than the still­

crackable dongle, as the quality of the 

hardware at even the consumer, 'LE' end of 

the range makes it a good investment. And 

working in a hardware/software environment 

that is integrated from the ground up means 

that you avoid the compatibility problems of a 

more 'open' system. 
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D I G ITA L R I G H T S  

Obviously, such measures only authorise the 
tools to make the content, and are of no 
benefit when it comes to protecting content 

itself, or enforcing licensing terms for 

commercial distribution. This brings us to the 

emerging, and controversial, area of digital 

rights management (DRM). 

Much has been written about it in 

recent years, but the issues are essentially 

these. The laws governing traditional 

commerce were drawn up for the physical 

world of bricks, mortar, and tangible assets. 

Digital content, such as music released 

commercially online, is not a tangible asset, 

and neither does it behave like one, so there is 

no point in attempting to regulate it and lock 

it up as though it were a property of the pre­

digital age . 

Tangible commerce, in which physical 

goods are moved from A to B, is about 

distribution; digital commerce, however, is 

about 'superdistribution', where information 

is able to flow freely between millions of 

interconnected access points . The 

technologies that are proposed to make digital 

content commercially viable in this 

environment are digital rights management 

(DRM), and digital libraries (essentially 
databases that behave like cashpoints, such as 
IBM's DB2) .  

DRM is about embedding the terms 

under which digital content can be consumed 
into an electronic licence, in the form of a 

sealed envelope of data that holds the content 

itself. To open the content, it must have been 

paid for, and legally downloaded. 

Apple is partnering with music 

companies to enable paid-for downloads to its 

iPod MP3 player, suggesting that, if the music 

industry cannot agree on Internet strategy 

jointly, then the way ahead seems to be 

piecemeal deals with individual manufacturers 

and service providers. As we go to press, 

Microsoft and Sony are offering their own 

solutions, in the US and Europe. 



I said to people ten years ago that my music would be 

sold by phone companies , but few believed me . 

Peter G a b r i e l  

DRM technology - essentially an extreme evolution of the 

serial number system that accompanies any piece of software -

is controversial as some companies propose limiting digital 

content's consumption to the device onto which it has been 

downloaded. Others suggest time-limiting content so that it 

deletes itself from a user's system, offering buyers the option to 

'own' it for one month, for example, or two. 

An alternative model is the hosted service. One 

example of this js Peter Gabriel's On-Demand Distribution 

(OD2) .  'I  said to people ten years ago that my music would be 

sold by phone companies , '  says Gabriel, 'but few believed me. '  

(They obviously had no  knowledge of  audio's history.) 

OD2 is a trusted partner and DRM venture which 

licences 'e-tailers ' to use its services. 'I 'm delighted to bring 

the benefits of cutting-edge technology, while looking after 

artists and rights holders by revolutionising the distribution 

system,' says Gabriel. 

'OD2 uses the Microsoft Windows Media platform to 

take digital content and encode it in a number of different 
formats, including MP3 ,  and host it on secure servers . It is 

encrypted and served by us invisibly to the user, accompanied 

by an electronic licence, '  adds OD2 CEO Charles Grimsdale. 

'Stores used to be places that could turn you on to all 

sorts of stuff. We believe that e-tailers should now fulfil this 

role, and OD2 offers a service that enables them to add music 

to their product range, '  concludes Gabriel. 

Gabriel has a respectable history of supporting the 

interests of content providers (to use Laurie Anderson's 

phrase) worldwide. But, arguably, this type of venture casts 

him and others who seek to be trusted technology partners in 

the role of intermediaries, something that superdistribution is 

designed to strip out. 
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03.01 
It is not unusual for beginners, hobbyists or 

remixers to experiment with demo software, a 

few downloaded loops and samples and 

perhaps a cheap microphone plugged directly 

into the soundcard or audio interface . However, 

improving the quality of music or audio proj ects 

means improving the quality of your 

components and your home studio. 

PART 03. IN THE S T U D I O  

CHAPTER ONE 

The size of your setup, and the number of components you will 

need, both depend on what you want to do with your system. Are you 

composing or recording music? What genre of music is it? Do you need to 

record any unusual instruments? What kind of physical space do you 

have, and does it have good acoustics? In some cases, you may find that 

you cannot do everything you need to do, particularly if you are living in a 

place that has very thin walls .  In these cases it might be advisable to hire 

some studio time to lay down your vocal tracks, for example . 

Whatever your practical or financial situation might be,  a range 

of digital home studio setups is provided here .  You will need to shop 

around and compare individual components yourself. Prices will vary; 

especially when you are shopping for the right desktop computer to sit 

at the hub of your studio. If you 're tempted to crack software , consider 

the implications outlined in our earlier look at DRM ! 

H O M E  S T U D I O  S E T U P S  
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S M A L L  S T U D I O  
Th is  i s  a bas ic  system,  but  i t  st i l l  

has everyt h i n g  you need to create 

profess i ona l  songs .  H owever, you 

will not  be ab le to record a huge  

amoun t  of i nstru ments 

s i m u ltaneously, so you shou ld be 

prepared to use synthet ic  o r  

sampled d rums  rather  than  a f u l l  

d rum k i t .  You can record m u lt i ple 

i n struments in m u lt i p le takes,  

however, and m ix  the resu l t i ng  

t racks  on  the  computer. 
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T H E A L L-I N - 0  N E  V I R T U A L  S T U D I O : D I G I D E S I G  N P R O  T O O LS Digidesign's Pro Tools software 

has , like Cubase, Logic,  MOTU Digital Performer and Cakewalk SONAR, become synonymous 

with digital audio. It is one of the names to drop. 

What sets Pro Tools apart from its peers is that it is not just 

audio workstation software, from the 'prosumer' LE version 

(Version 6, at the time of writing) upwards . It is also a suite of 

hardware products, including audio control surfaces, cards, 

hard disc recorders, mixer modules and so on. 

Many albums, such as Massive Attack's Mezzanine and 

J OOth Window, have been recorded, edited and produced 

entirely on Pro Tools suites, or within Pro Tools facilities. 

Digidesign is a division of video specialist Avid, based at 

Pinewood Studios, so the rroducts are designed to integrate 

with a range of other professional media. 

At the home and prosumer ends of the market, you can 

install Pro Tools software on your Mac or PC, attach the 

Mbox, Digidesign 00 1 or 002 control surfaces, and hit 

'Record' .  But the system will match whatever scale your 

ambition, imagination and bank account is aiming for. 

A b ove : I f  you do not wa nt to shop  for 

a bunch  of separate components ,  

espec ia l ly i f  you a re uneasy or  

unsure about  whether or  not they 

wi l l  funct ion  together as i ntended ,  

then perhaps a Pro Tools su ite i s  

you r  best cho i ce .  These su ites 

i n c lude h i gh -q ua l ity, aud io-spec i f i c  

components,  such  as fast  F i reWire 

d rives and  control su rfaces that  

work together with a softwa re 

in terface. 
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D E S I G N I N G A S PA C E This is one of the most challenging and fascinating aspects of recording audio, as 

it cuts to the heart of the question : what is a studio? 

A recording studio is not just one empty room, and another 

one full of equipment. It is also the people who work there. 

Studios that have a 'sound' are usually the ones that have 

attracted a group of people who share a passion, a vision or a 

way of working, plus the speed of working that comes with 

true expertise. 

No one considering a career in sound should ignore the 

fact that working with people is 90 per cent of the job. If you 

spend your days nurturing a relationship with a computer, 

those skills will not transfer easily to an environment where 

they are required by complex, creative people. But what has this 

got to do with designing a space? Everything. It's true that 

studios such as Hansa in Berlin offer spaces that have a 

1 5 0 part 03. in the stud i o ,  present and future 

'signature' acoustic - in Hansa's case, the 

brittle, metallic sound heard on David Bowie's 

Low album. Large facilities such as SARM, 

Air Lyndhurst and Abbey Road can also 

accommodate an orchestra, and work with 

audio across a range of media. If you are 

collaborating with people at home however, 

you must create an environment where they 

feel comfortable, as well as one that is 

sympathetic to what they do. 

Left : To work in the a u d i o  i n d u st ry, 

you will have to be adept  at  dea l i ng  

with a va riety of people ,  c reat ive 

i n d iv i dua ls in part i cu lar. Even 

mus i c i ans  themselves don ' t  a lways 

get a long - C rosby, St i l ls ,  Nash  & 
You n g ,  for exa m p le ,  have e n d u red 

a g reat dea l  of creat ive confl ict 

d u ri n g  the i r  o r i g i na l  t ime  together 

as a g ro u p ,  and  i n  subsequent  

reu n i o ns .  P ic tured i s  Graham 

Nash i n  the  stud i o .  



You can h i de  an amaz i ng ,  fu l ly­

featured stud i o  in you r  home - even 

Abbey Road is not rea lly that  huge  

( see  top left! - but  you  shou ld be  

certa i n  tha t  you r  ne i ghbours cannot  

hear  you ,  o r  that  they a re d i ehard 

fa ns of the s ingers you a re record i n g !  

Sound proofi ng  c a n  be a g o o d  f i rst 

step to custom is i ng  the acoust ics of 

you r  record i n g  rooms,  but  you may 

not wa nt to lose the or i g i na l  son ic  

character of a room with ,  say ,  a few 

large w indows. B e low:  SARM stud ios .  

S Y M PAT H ETI C A C O U STI C S  

If you work purely digitally with no audio input, then your 

space exists in a microchip .  If you want to record audio, then 

your space is wherever you lay your laptop - if you have the 

right equipment. But for most people, creating a physical 

environment to work in is essential. So, what do you need? 

• For recording voices, instruments and 'spot effects' ,  choose a 
space that is just 'live' enough. In other words, one which 

neither adds so much room sound that it is impossible to take 

off, nor one which is so acoustically 'dead' that it kills the 

excitement and sounds unnatural. (Unless, of course, you need 

either of those options .) 

• Most people like singing in the shower because they 

experience the joy of hearing their voice in a sympathetic 

environment. You need to create a sympathetic environment 

in your home or studio, bearing in mind that the 

reverberation of a bathroom or other ' live ' space may 

not be what you want to hear on disc. 
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• Large rooms with hard surfaces and wooden 

floors are ideal: the sound will be warm and 
'reedy' and will give you the flexibility to 

record it ambiently, or to strip out the room 

sound with close miking. Stone rooms offer 

powerful reverb for high-volume sounds, plus 

a surprising amount of bass; metallic rooms are 

brittle; tiled or glass rooms highly reflective, 

sometimes warm and complex; rooms with soft 

furnishings absorb sound and can be 

acoustically neutral to 'dead' .  

• To test a space acoustically, clap your hands 

loudly and listen to the character of the 

reverberation. If you are recording vocals, sing 

'Ah' at a range of pitches and listen to how the 

sound behaves, and how it is reflected back at 

you. Can you capture that sound? 

• For monitoring and for the recording itself, 

try to situate your control room in a separate, 

acoustically dead space, away from the 

performance area. 
• Do you have sympathetic neighbours? 

For more on monitoring, turn to page 1 66, 

and for a look at how to fake the acoustic 

signatures of physical spaces, turn to Effects 

and Processors, page 1 62 .  
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Left : You wi l l  need to p lan  you r  

stu d i o  so that  there i s  at least o n e  

room that  i s  completely separate 

from a l l  the  record i n g  gear. To test 

the acoust ics in a roo m ,  clap you r  

h a n d s  lou d ly and  l isten to the  

reverbera t i on ;  t hen ,  t ry the same 

th ing wi th  you r  vo ice .  Then ,  dec ide 

i f  the  resu lt i n g  · na tura l' effects a re 

somet h i n g  worth captu r i ng .  

A b ove : The l a te  Fra n k  Zappa  was 

a celeb rated mus i c i an  and soc ia l  

commentator ,  but  he was a lso a 

major i n n ovator i n  the  stu d i o .  He  

worked i n  p roduct ion  and  owned 

stud i os  fo r most of his career and  

was  a lways among  the  f i rst few to  

embrace new methods .  He  

cons istently used  ex ist i ng  devices 

and technolog ies i n  unusua l  and  

i ngen i ous  ways. 



I N S I D E A N D  O U T S I D E  R E A L  W O R L D  
Real World has a range o f  physical  spaces, from complex, 

wooden product ion fac i l i t ies and workrooms, to a stone room 

with  a g lass floor. Most famously, i t  offers the 'B i g  Room' 

(above and  left ) ,  a flex ib le record ing  and rehearsal space 

b u i lt out over the m i ll pond of a converted watermi l l  i n  Box, 

near Bath .  

The room is concrete, g lass and  steel ,  with a h i gh  

ce i l i ng .  One u n usual  feature is  the vent i lat ion ,  v i a  huge 

ceramic  p ipes. Although the room is sealed from the outside 

world, there is a d ist inct breath of fresh a i r. Peter Gabriel  

expla ins i n  h is  in troduct ion to the stud io  that he  'wa nted the 

a i r  to feel  l i ke someone had left a window open . '  
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M I C R O P H O N E S A N D  M I K E  U S A G E Let 's rewind to an earlier cue point : we 're back at transducers . 

Microphones are the main transducers for turning sound waves into electrical impulses .  There are many 

different types ,  and hundreds of models at every price point that you can imagine . 

Invest in one good microphone at least, 

preferably a pair. But if you can only afford 

one for recording a voice, ambient sound or 

perhaps a live instrument, have a look at our 

array of usual suspects . 

Remember: your PC mike, or a £ 1 0  

microphone you pick u p  i n  a n  electrical store, 

is the equivalent of wrapping a piece of 

clingfilm over a camera body and expecting 

it to act like a lens. 

If you want an all-round vocal mike 

that adds a kick to voices, consider an 

affordable, quality condenser mike, such as 

the AKG C l OOOS .  This is a small diaphragm 

model - mikes like this will add an edge to 

voices - and you can switch the AKGs 
between cardioid and hypercardioid patterns. 

C lo c kw i s e  f ro m  a b ove : The Groove 

Tu bes 1 8 - F ET is a so l i d -state card i o i d  

m i ke w i t h  a v intage sound ,  i n tended 

m a i n ly to enhance strong  vocals. The 

ADK  Model  S is a n  a l l -pu rpose m i ke for 

a l l  k inds of record i n g ,  from vocals to 

d rums ,  wh i le a n other  Groove Tu bes 

offer i ng ,  the GT57,  i s  a lso in tended fo r a 

vari ety of pu rposes,  and  is ava i lab le i n  

Card i o i d ,  O m n i ,  o r  a Hypercardo id  

' f i gure of a ·  pattern for i ntervi ews or  

d u et vocals,  for exa mple .  The AKG 

C20008 is  a h i gh -sens i t iv i ty, 

'workhorse·  -type m i ke for the stud i o  

and  w i l l  work well even on  very loud 

i n struments .  Geared towards home 

record ists,  the  Neumann  TLM 1 03 i s  a 

va lue-for -budget -price model .  F i na lly, 

the rugged S h u re SM58  is  a popu lar  

cho i ce for l i ve  vocals.  
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M I C R O P H O N E  TY P E S  
A N D  U S E S 
Dyna m i c  m i kes o p e rate by m e a n s  of a movi n g  

co i l  to  c a p t u re s o u n d  p ress u re .  S m a ll­

d i a p h ra g m  ca rd i o i d  vers i o n s  l i ke t h e  S M 5 7 ,  

S M 58 a n d  Beta 5 8 A  a re p o p u l a r  f o r  l ive 

voca ls ,  and t h ey d o n ' t  need poweri n g .  

La rg e - d i a p h ra g m  dyna m i c  m i kes a re 

extre m e ly r u g g e d  a n d  ca n h a n d le e q u a l ly 

r u g g e d  s o u n d  s o u rces.  

C o n d e n s e r  m i kes use t h e  d i a p h ra g m  

m e t h o d  [ a s  i t  were ) of captu r i n g  so u n d .  S u c h  

m i kes ca n be ' p h a ntom powe re d '  b y  many 

d evices,  s u c h  a s  a mix ing  desk ,  o r  ru n with  an  

i nteg ra l  battery. C o n d e n s e r  m i kes a re h i g h ly 

respons ive , but  less ru g g e d .  They a d d  a k i c k  to 

voices,  as t h ey a re sens i t ive to h i g h  a n d  

t ra ns i e n t  freq u e n c ies ,  b u t  bo ost t h e  bass with 

p rox i m i ty. S m a l l- d i a p h ra g m  condenser  

m o d e ls love h igh  fre q u e n c ies ,  w h i le larg e ­

d i a p h ra g m  co n d e nser m i kes a d d  a u n i q u e  

warmth a l l  rou n d ,  especia l ly f o r  st u d i o  vocals.  

M I K E  R E C O R D I N G PATT E R N S  A N D  T H E 
P R O XI M ITY E F F E C T  
C A R D I O I D  ( D I R E C T I O N A L) 

C a rd i o i d  m i kes,  s u c h  as m a n y  s m a l l- d i a p h ra g m  co n d e ns e r  

m o d e ls ,  g ra b  s o u n d  p re d o m i n a n t ly fro m  d i rectly i n  fro n t ,  b u t  

captu re fa r less f r o m  e i t h e r  s i d e ,  a n d  n ot h i n g  f r o m  b e h i n d  

[ h e n ce c a rd i o i d  pattern m i kes' p o p u la rity i n  l ive e nv i ro n m e n t s ,  

o r  i n  less t h a n  i d e a l  h o m e  spaces ) . T h e  s o u n d  p i c k u p  pattern 

i s  an i nverted h e a rt s h a p e ,  h e n ce t h e  n a m e .  

C a rd i o i d - pattern  m i kes a c c e n t u a t e  t h e  bass 

f re q u e n c i e s  o f  a s o u n d  when the so u rce i s  c l o s e ly m i ke d .  

T h i s  i s  k n own a s  t h e  ' p roxi m ity effect ' ,  a n d  l e d  t o  t h e  

' c ro o n i n g '  s o u n d  i n  t h e  1 9 3 0 s ,  w h e re s i n g e rs s u c h  a s  B i n g  

C rosby s a n g  c lose t o  t h e i r  c o n d e n s e r  m i kes to p ro d u c e  a 

r i c h ,  basso s o u n d .  C o nvers e ly ,  ca rd i o i d - p attern  m i kes ca n 

m a ke t h e  s o u n d  t h i n  w h e n  p l a c e d  at a d i sta n c e .  

Left : You could u s e  a d i rect box 

such as the  M -Aud i o  D M P3 to 

record vocals d i rectly into your  

soundca rd .  

H Y P E R C A R D I O I D  ( B I - D I R E C TI O N A L) 

L i ke c a rd i o i d  m o d e ls ,  b u t  t h ey a lso p i c k  u p  

s o u n d s  f ro m  b e h i n d  i n  a s i m i la r  pattern -

usefu l if yo u wa nt  to g ra b  a l i t t le of t h e  ro o m  

s o u n d  i n  a c lose e n v i ro n m e n t  w i t h o u t  p i c k i n g  

u p  reflect i o n s  f r o m  s p e c i f i c  a reas .  T h e  s o u n d  

p i c k u p  pattern i s  t h u s  a ' f i g u re of  8 ' .  

O M N I D I R E C TI O N A L  

These p i c k  u p  s o u n d s  from a l l  d i re ct i o n s ,  wi th  

a g o o d  bass res p o n s e ,  b u t  n o  p rox i m ity effe ct .  

T h ey a re thus best s u i ted for  a m b i e n t  s o u n d s ,  

ca ptur i n g  a roo m  s o u n d ,  o r  close- m i k i n g  a 

vo i ce w i t h o u t  exa g g e rated bass boost .  

Left :  For a genu ine ,  wa rm­

sou n d i n g  pentode tube m i ke ,  the 

G roove Tubes 1 B i s a good bet,  but  

expect  to pay a h i g her  pr ice .  
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M IX E R S A N D  M IX I N G Mixers are the devices that bring your audio to life . They give you the 

opportunities to 'hear what 's there ' ,  to turn your raw material into a fully realised stereo picture or to 

immerse yourself in a dynamic surround-sound environment . 

You can listen to each audio channel individually, place it at a 

desired point in the stereo or surround-sound picture, and 

move it relative to any other signal, or group of signals, in the 

"mix. And, as we have already covered, you can manage the 

frequency and phase relationships between all the signals 

you've gathered. 

In the physical world, analog and digital mixing desks 

give you all the advantages of an interface that you can touch 

and interact with. Whether you are recording to a digital 

multi tracker or onto your Mac/PC, adding mixer hardware to 

your home studio setup enables you to manage complex inputs 

from music devices, microphones and other audio sources into 

a single stereo feed before it enters the digital realm. 

In the virtual world, the mixer sections of your main 

application either mimic their physical counterparts , as is the 

case with Reason, BIAS Deck and so on, or add window after 
window of functionality, as you will see in the mixer windows 

of packages like Logic Audio, and Cubase. 

But virtual mixers' real advantages lie in the fact that 

they can be infinitely expandable .  Virtual mixers also give you 

automation as standard, and your software will save the mix 

with each track. Hardware mixing desks offer automation at a 

hefty price point (via motorised 'flying' faders), while the 

majority of desks have to be manually set up for each piece of 

work - not easy if you have lost your notes !  
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A b ove : Automat ion  i s  

standard o n  v i rtua l  m ixers;  

on  rea l  m ix i ng  desks,  ' f lyi ng  

faders' a re someth i ng  you 

pay dea rly for. 

These are the most common components 

of any mixer, real or virtual: 

• Channel  Faders for manag ing  the relat ive 

vo lu mes of each channel  of a u d i o  

• Master Faders f o r  m a n a g i n g  the overa ll  

volume and  stereo output  of the aud io  

• Gro u p  Faders for  manag ing  the relat ive 

vo lu mes of g roups of i nd iv idual  channels ,  routed 

from the Gro u p  Ass ign  funct ion ,  for exa mple i n  a 

1 6  (channel )  : 8 (group )  : 2 (stereo)  m ixer 

• I nserts for send ing  s ing le aud io  channels out 

to a n  external effects processor prior to 

equal izat ion ,  then rout ing  them back i n  at the 

same po int .  M ixers can have a nyth ing  from one 

I nsert po int  per channel ,  to m u lt ip le I nserts that  

a re i n d iv idua lly addressab le and  ed i table 

• (Aux) Sends for rout ing  a ny n u m ber  of aud io  

channels out to effects and s ignal  processors by  

a n  amount  tha t  is  i n d iv idua lly assignab le with in  

each  channe l  

• (Aux l  Retu rns for return ing  t h e  overa l l  

output  of the  external  effect back i nto  the  m ixer 

• Ga in  contro ls for manag ing  either the 

a m pl i tude of the  i nput  s igna l  into each channel ,  



and/or for manag ing  the am pl i tude of a 

s ignal  with in  specif ic frequency bands 

• Meters presenting a visu_a l readout i n  

decibels of ind iv idual channel volumes, plus 

the master volume, usua lly showing a 

maximum of +6 d B  or thereabouts ( remember, 

th is is a measure of relative amplitude) 

• Pa n pots for posi t ion ing  s ignals with in  the 

stereo pictu re ,  from hard Left through  every 

degree to hard r ight 

• M ute and  Solo buttons for mut ing  

i nd ividua l  tracks, or  hear ing  them in  isolat ion 

d u ring  a complex mix 

• EQ - The 'meat'  of you r  mix ing desk, 

offer ing two, three,  fou r  or  more sweepable 

frequency bands with in  which the relat ive 

ampl i tude of a s ignal  can be enha nced or 

d im in ished .  

A b ove a n d  ri g h t :  Although  newer­

model  m ix i ng  desks a re beco m i n g  

more compact ,  y o u  can st i l l  end  u p  

w i t h  a fa i rly b i g  workspace;  th i s  is  

f ine ,  as long as you a re comfortable 

worki ng  with your  gear. 
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Ab ove : Resist the u rge to overuse 

effects and EQ when you f i rst sta rt 

m ix i ng ,  but  do not be afra i d  to get 

creative ! That ,  after al l ,  i s  what 

you r  gear  is  for. 

TI PS F O R A G O O D  M IX 

I N P U T  

When recording an analog audio source, such as a human 

voice, record it with no alterations to EQ (switch EQ off, or 

turn the controls to centre) . Remember: any changes in a 

signal's EQ at this stage will be recorded along with the audio. 

Equalise the recorded track on playback. 

If the person who is speaking or singing is w1happy 

with the way their voice sounds through their headphones, fix 
the sound for them in the monitor channel, not in the audio 

channel you are recording to. Consider adding a little reverb 

to the foldback or monitor channels (which will not be 

recorded) . In a piece of music, this will give your performer a 

virtual space to sing into - singers respond to the acoustic 

properties of a space. 

Remember:  how you mix the sound i n  the ir  

headphones wil l  affect the way they perform ;  i f  the backing 

track is  too lou d ,  they will  stra i n  to hear themselves, too q u iet 

and  they may underperform. 

Without EQ, the voice may sound flat or dull on initial 
playback, but you will fix this in the mix by 'digging out' tl1e 

frequencies to bring the voice back to life .  The secret is: don't 

panic - if you have a good mike, the information will be there. 

When equalising the signal (or applying EQ, 

depending on which school of thought you prefer), remember 

that you are dealing with complex waveforms, frequencies, 

harmonics and phase relationships. Accentuating one band of 

frequencies will bring to light different aspects of a voice. For 

example, stressing a band of 8 kHz or so will make it brighter 

and hissier; focusing on the bass 1 2 0-2 00 Hz range will bring 

out a richer, rounder aspect. Combine the two and you have a 

voice with edge and depth .  But every voice is different, and 

every mix is different. The best advice is: experiment, not just 

with getting the right vocal sound in isolation, but also with 

'sitting it in' with the rest of your audio.  
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S T E R E O  I M A G I N G 

If you are going for a 'widescreen' ,  cinematic type of sound, 
try thinking of your mix as the audio equivalent of looking at 

characters in a landscape, such as in the view you might have 

from a hilltop. Why do this? Because it encourages you to 

consider perspective . 

When you look out over a landscape, distant objects 

appear small and near objects vast. Apply this to your mix. In 

other words, you don't achieve an expansive sound by turning 

everything up and positioning it dead centre - quite the 

reverse: you create it by positioning some objects at a distance. 

If you are going for realism when recording a voice or 

musical instrument in a specific space, such as a medium-size, 

wooden-floored room (see page 165), try to preserve the 

ambience of the space when you add audio from digital 

sources. Don't throw effects, EQ, or reverb times into the mix 

that contradict or ignore the acoustic signature of the room. 

Try to record as much of the room sound as possible 

using additional stereo mikes, listen to the ambience they 

capture, and program your signal processors accordingly. 

Alternately, try feeding the digital signal back into the room 

and re-recording it by analog means. 

O U T P U T  

Once you've gathered all tht;iaudio for your finished piece, be 

bold. Save off a backup of your work, then take all the faders 

down, switch off any EQ, and take every effect out of the 

chain. Save again if you're working virtually. Then walk away. 

For your final mixdown, leave perhaps a day or a week 
(if time allows) before returning to your work. Then build up 
your mix from scratch, listening to each track in isolation, and 

in relation to other tracks or groups of tracks . Prepare different 

mixes and save them off, some extreme and impulsive, others 

conservative and more predictable. From time to time, 

compare the results with your original saved backup. 

The right mix is the one that makes you sit up and listen, 

or feel you've exceeded your inspiration. If a mix fails to move 

you or involve you as you're doing it, walk away from it and 

return when you're feeling more inspired .  Or take a leaf out of 

Eno's Oblique Strategies (see page 42) and try a change of tack. 
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M IX I N G  A N D  S A VI N G  I N  A W A V E  

E D I T O R 

Once you've completed your mix and saved 

off your work as a WAV or an AIF, for 

example, you can apply further edits to it in a 

wave-editing program, such as SoundForge, 

Wavelab or BIAS Peak. This is particularly 

useful when you are saving your work for 

different types of output, such as CD, DVD, 

the Web and so on, or synchronising it with 

a video source. 

For example, you could program 

fades in and out, and edit out whole sections 

of your piece, joining the ends invisibly. You 

could even strip out a section, then perhaps 

drop it in backwards. 
• Remember: audio is your raw material; be 

as constructive or as destructive as you like . 

Don't set limits on your imagination. As 
engineer Marco Migliari says, 'There is no 

right and wrong wheil you record audio. Only 
different people, and different studios . '  \ 

A W O R D  A B O U T E Q  

It is tempting to go for 'extreme EQ' when 

you first get into mixing. Professionals rarely 

do this, as EQ is really designed to 

compensate for the problems of capturing and 

reproducing sounds accurately. As long as 

your input from the analog world is good 

enough, you will not greatly improve the 

sound of a human voice, or a bass guitar, by 

radically altering its EQ - unless you are 

aiming for a specific effect. 

It may be better to leave the EQ 

neutral ,  and take out frequencies within a 

similar band from 'around '  the instrument 

instead.  Remember: EQ can achieve the 

same effects by subtracting information from 

other elements as it can by adding 

information to the subject. 



S U R R O U N D  S O U N D  

R E A L  W O R LD T E C H N I C A L  M A N A G E R ,  

G E O F F P RY C E 

It's easy to get carried away with surround sound: to make 

sound behave wmaturally; or give in to the temptation to do 

something flashy We have a surround-sound facility; and we 

often remix music into 5 . 1  for DVD releases of live 

performances, videos and so on. 

The key is to preserve what you have achieved in 

stereo - a realism - otherwise it will be unlistenable. 

Remember that the listener's depth of perception is 

increased with surround sound, and there is more control of 

phase in the surround-sound image. Surround 

sound is closer to the ways in which we perceive 

sound in the physical world. We can detect a fake. 



03.02 
Once your audio has crosse over into the digital realm, signal processing is the 

group of technologies that pl s with the dimensional aspects of your audio signal: 

its dynamic range, its dime11Sion in virtual space and its relationship with time. 

Often called simply ' effects ' ,  signal processing is all about creating virtual 

environments in time and space - some of which bear no relation to the real 

world. On your computer, you can explore them via suites of plug-ins ; in the 

hardware world, you can find them within multieffect rack units, or pedals 

(stomp boxes) . 

Some effects , such as reverb (reverberation) , emulate the acoustic signa­

tures of physical spaces, and the ways in which a signal is reflected off surfaces, 

such as walls, floors and so on. Others apply spatial movement to a signal, either 

across the stereo image, or in three dimensions . Yet more apply the dimension of 

time to a signal in any number of idiosyncratic ways. 

PART 03 . IN THE STU D I O  

CHAPTER TWO 

E F F E C T S A N D P R O C E S S O R S 
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R i g h t :  Many portab le in tegrated 

stud i os ,  contro l  s u rfaces a n d  

d i g ita l  m i xers conta i n  b u i lt - i n  

d i g i ta l  effects boards .  
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U S I N G E F F E C T S  Exploring and creating virtual spaces is one of the most exciting aspects of creative 

digital audio, but it is easy to get carried away by applying reverb to anything that moves .  

I f  you l isten closely to profess ional  record i n gs,  y o u  w i l l  hear 

that there is ra rely much  audible reverb there .  

That said, the use of  effects changes with fashion: in  the 1 970s 

it was all about distortion, flanging and the application of echo; 

in the 1 980s, expansive reverbs on voices and drums, plus 

chorusing and delay on instruments; in the 1 990s and up to 

the present day, an increasing focus on compression, tightness 

and clarity and bass. 

Here are some of the hundreds of effects and effect types 

available, both hardware- and software-based .  

DY N A M I C  E F F E C T S  

• Compressors :  manage t h e  dynamic  volu me changes o f  a 

s ignal  with i n  ed i table parameters 

• L im iters :  set a dynamic  threshold above or below which a 

s igna l  cannot move 

• Expanders :  create the i nverse of compress ion ,  i ncreas ing  a 

s ignal"s dyna mic  ra nge under  ed itable parameters 

• ( N oise)  gates: let s ignals above an ass ignable threshold 

pass, but atten uate s ig nals that fa ll  beneath that t h reshold.  

Used subtly, they can omi t  background  noise from a voca l 

• D istort ion ,  overd rive, fuzz,  etc : i ncrease s ignals' ampli tudes 

by controllable amou nts to create harmon ic  d istort ion  

TI M E - B A S E D  E F F E CTS 

Reverbs and echoes mimic the acoustic signature o f  real spaces 

by creating echoes of the original signal. In the case of reverb, 

these echoes are subtle, complex and minutely spaced. By 

editing timing parameters along with a signal's EQ, reverb 

effects can build virtual spaces in the listener's mind by imitating 

the ways in which sound behaves in real environments. 
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D E LAYS 

These delay echoes of  the input signal by 

assignable amounts, and with varying 

degrees of feedback and repetition. 

Programable 'tap' delays create rhythmic 

patterns of delays - you could, for example, 

create a delay in 3/4 time, or imitate the 

footfalls of a galloping horse.  

P H A S E R S  

These delay an echo of the input signal by 

fractional amounts so the two signals are out 

of phase. Flangers use a similar process, via 

variable short delays . 

C H O R U S E S  

These are a mix of a minutely delayed signal 
and a subtle change in pitch between it and 
the input signal. 

PIT C H S H I F T E R S  A N D  

H A R M O N I S E R S  

These are a group of dozens of effects that 

address the frequencies of signals ,  adding 

or multiplying related harmonics, or 

transposing the original signal through 

harmonic intervals. 

So, are you on the road to delay, man? 



R E A L  S PA C E S  I N  VI RT U A L  S PA C E 

A R E N A  

R eve rb t i m e :  2-3 seco n d s  

Reverb p re d e lay:  5 0 m s  

E Q :  ( H i g h ) 8 k H z  to - 2  d B ;  ( M i d ) 

2 k H z  to 0 d B ;  ( Low) 2 0 0  H z  to 

+2 dB H i g h  fre q u e n cy reve rb 

d a m p i n g  at  3.2 kHz to - 6  d B  

Ea rly ref lect i o n  p red elay:  1 O m s  

R eve rb leve l :  8 0 %  

D i rect s i g n a l  leve l :  70% 

C AT H E D R A L  

R eve rb t i m e :  5 seco n d s  a p p rox 

Reve rb predelay:  3 0 m s  

E a :  ( H i g h ) 8 k H z  to - 6  d B ;  ( M i d ) 

4 k H z  to -4 d B ;  ( Low) 2 0 0  H z  to 

+3 dB H i g h  fre q u e n cy reve rb 

d a m p i n g  at  3.2 kHz to - 9  d B  

Ea rly ref lect i o n  p re d e lay:  5 0 m s  

Reverb leve l :  6 0 %  

D i rect s i g n a l  leve l :  8 0 %  

M E D I U M - SIZ E R O O M  

Reverb t i m e :  0 . 7 - 0 . 8  seco n d s  

Reverb p re d e lay:  5 m s  

E Q :  ( H i g h ) 8 k H z  to - 1  d B ;  ( M i d ) 

2 k H z  to 0 d B ;  ( Low) 2 0 0  H z  to 

+6 dB H i g h  fre q u e n cy reve rb 

d a m p i n g at 1 0 k H z to - 1  d B  

Early ref lect i o n  p red elay:  1 5 m s  

R eve rb leve l :  9 0 %  

D i rect s i g n a l  leve l :  1 0 0 %  

W O O D E N  F LO O R  

Reverb t i m e :  0 . 6  sec 

R eve rb p re d e lay:  Oms 

Ea:  ( H i g h ) 8 k H z  to +4 d B ;  

( M i d ) 1 . 6 k H z  t o  - 3  d B ;  ( Low) 2 0 0  

Hz to +9 d B  Reverb h i g h -fre q u e n cy 

d a m p i n g  at 2 k H z  to -9 d B  

Ea rly ref lect i o n  p re d e lay:  1 5 m s  

Reverb leve l :  7 5 %  

S i g n a l  d i rect leve l :  1 0 0 %  

S e n d  Effe ct 1 - Reve rb A 

D efa1.1 l t  

Fo r meta l l i c  ro o m  reve rbs ,  

i n c rease t h e  d e lay t ime to o n e  

seco n d  o r  m o re ;  boost H i g h  t o  

+8 d B ,  t a k e  M i d  d own to - 6  d B ,  

a n d  boost L o w  to +6 d B ;  i n c rease 

reve rb p re d e lay to 1 Oms,  a n d  

d a m p  at  2 . 5  k H z  to - 9  d B . ] 

• D i d  you k n ow t h at . . . ?  

W h e n  d e a l i n g  with  e c h o e s  of  u p  t o  

3 5  m s ,  t h e  vo l u m e  of  t h e  e c h o  h a s  

to be 1 0  d B  h i g h e r  t h a n  t h e  

o r i g i n a l  s i g n a l  to be d i scern i b le 

as a n  e c h o  ( F. Alt o n  Eve rest , 

Master Handbook of Acoustics, 

2 0 0 1 ) . T h i s  is t h e  secret of reve rb ,  

w h e re t h e  e c h o e s  a re n o t  

ava i la b le a s  s u c h .  
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Ab ove : When adjust i ng  reverb sett i ngs ,  

remember  that i n  profess iona l  

record i ngs  there is  usua lly not much  

audible reverb i n  cu rrent product ion  

techn i q ues ,  a l though i t  can be useful  for  

spec i f ic  effects. 
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03.03 
One aspect of sound is often orgotten: there is no 'correct' environment in 

which to hear it . Every sounc that you hear is not only the product of 

whatever makes it , but also o the space in which it is made and heard. When 

the sound has been recorded, it will be reproduced in an infinite variety of 

physical and atmospheric environments, by any number of different devices 

- cheap radios ,  expensive hi-fis, tiny laptop speakers and so on. 

Of all the creative digital arts, audio is by far the most subjective, 

and the least predictable. This is why the single most important factors are 

confidence, imagination, the ability to listen ( truly listen) and a good set of 

monitors. Think only this : there is a small corner of a foreign sound field 

that remains forever analog. 

As we said in Channel One, the problem for the creative audiophile is 

that you have no control over how your listener will hear your work, on what 

PART 03. IN THE STU D I O  

CHAPTER THREE 

device,  and in what environment. So when monitoring audio, it is 

clear that you need a known reference source, plus a physical 

environment to work in that ' colours' the sound as little as possible. 

W H AT A R E  M O N IT O R S ?  
Monitors are not ' special' in any way; they are distinct from other 

loudpseakers only in that they are designed and calibrated to be 

'reference'  sources. In other words, they are intended to reveal 

as much of what is there as possible, but to add little to it . 

If you're a music fan, you might choose hi-fi speakers that 

add a 'kick' to the music you like for home listening. But when 

choosing monitors, you want speakers that reveal all the details 

that motivate you - those bass sounds , that vocal edge - but 

which don't enhance them artificially 

If your speakers add too much detail to your work, that 

extra kick will be missing when you play your recording back on 

lesser systems. Similarly, if your speakers are tinny and 

unresponsive, you will overcompensate in your work in an effort 

to make them ' sing' . 

M O N IT O R S , M O N IT O R I N G ,  

A N D M A S T E R I N G 
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Left : Mon i tor speakers shou ld 

offer very good f i del ity wi thout  

a rt i f i c i a l ly enhanc ing  any 

e lements of the  sound .  
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B e low:  You r  nea r-f ield mon i tors 

a re i m p o rtant  because you wi l l  

p robab ly d o  a large port ion of you r  

work on  them,  t o  beg i n  with a t  

least, a n d  many models 

approximate what you will  hear  

o n  a h i - I i .  
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M O N IT O R I N G 

R E A L  W O R LD T E C H N I C A L  M A N A G E R ,  G E O F F P RYC E ' '  The producer Bob Clearmountain spearheaded the success ofYamaha 

NS 1 Os [ubiquitous near-field monitors] as they approximate what most audio 

will sound like on a hi-fi. But monitoring is not an exact science, it's just good 

sense.  Kylie comes in to record vocals and she rehearses here . When she 's 

finished, she sometimes plugs a ghetto blaster into the mixing desk and 

listens to the mix on that . That's because most of the time her stuff will 

be heard on the radio, or in clubs - an environment we can imitate on 

far-field monitors. 

M O N IT O R I N G  TI PS 

• If you can't  afford a pa ir  o f  ded icated mon i tors,  you need 

to esta bl ish you r  reference po i nts (you must do th is  anyway ! ) .  

Listen t o  you r  work repeated ly on  you r  chosen spea kers, 

then a lso on  as many d i fferent devices as possi ble :  h i -f is,  

car stereos, personal  stereos, mono rad ios, a stereo TV via 

a DVD p layer and so on. Mono is vita l :  you r  listener may not 

be using a stereo.  

• What a re the d i fferences when hearing  you r  work on  each 

device? Is  there a consensus that you need to roll  off some 

bass, or  add some br ightness? Once you have esta bl ished 

these reference po i nts, you can pred ict you r  mon itors' 

behaviour, and perhaps compensate i n  you r  work, or  via a 

ded icated mon itor EQ channel  i n  you r  mixer. Aga in ,  i t 's a l l  

about  checks and  balances. 

' '  
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Left : Pop stars l i ke Kyl ie have to 

cons ider  the fact that the i r  songs 

wi l l  of ten be heard on mono rad ios  

or  personal  stereos,  or  i n  a c lub  

env iro nment ,  so the i r  songs a re 

m ixed accord i n g ly. 

• Choose a reference CD :  a favou rite 

commerc ial  record ing ,  perhaps, whose 

product ion va lues a ppeal.  Listen to that on 

you r  mon itors.  How does you r  work compare 

i n  terms of overa ll  EQ? Examine  you r  

reference CD i n  a spectru m analyser, i n  you r  

h i -f i 's g raph ic  equa liser, or  i n  t h e  equa l iser 

with i n  Apple's iTu nes, for example.  I n  which 

frequency bands is the reference CD 

su perior? Can you match th is  i n  you r  work 

without spo i l ing  the mix? 

• Remember to l isten to you r  work at a range 

of volumes. The h igh  and low freq uencies that 

really 's ing '  at high volume will  not do so 

when you turn the volume down. Conversely, 

frequencies that sound dynamic at low 

volume will sound exaggerated when you 

push the volume h igher. 

• When record ing voices or musical 

i nstruments with a microphone,  ensure that 

your  performer wears headphones, preferably 

'sealed' ones that prevent the sound being 

p icked u p  by the microphone. Using mon itor 

speakers i n  the same room as the performer 

risks creat ing feedback. This happens when 

a microphone picks up  the sound it is send ing 

to the speakers and creates a feedback loop,  

that al l-too-fami liar whistl ing sound .  (Also 

set up a cheap PC mike so you can talk to 

your  performer. )  

Monitoring is not  a discipline that you can 

pick up in a day. It's a lifelong learning 

process. It's also part of the fun. 
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M A S T E R I N  G You could be forgiven for imagining that once you've invested all your time and energy in 

getting the perfect mix , that would be all there is to it - just burn it onto CD, and wait for the phone to start 

ringing.You'd be wrong. Mastering is an art itself. It 's also a two-part process : 
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Fi rst, l isten ing  to a completed mix  and  

decid i ng  what  else needs  to be done to i t  as a 

whole ,  rather  than  to each of its component  

parts and  the  balance between them.  Can it 

be made more p u nchy, more spacious,  

harder, wa rmer, t ig hter, more bassy, harder 

and  br ig hter for rad i o  (and  so on)? Does it s it  

with the  v isuals i n  a v ideo? Could it be r icher, 

less i nvasive? 

Second ,  consider ing  its output - al l  of those 

m u lt i tud inous access poi nts that we have 

d iscussed throughout  the book, Web ,  DVD, 

video, on l ine  video, CD, rad i o  and so on. What 

did you lose i n  the  transfer to 1 6-b i t  CD  from 

24-bit  i n  you r  ori g i na l  work? Does your work 

sound th i nner  as a n  M P3 a i med at Web 

consu mpt ion?  Can you f ix it i n  a wave ed itor? 

Most software applications offer you some 

basic mastering tools . Logic Audio, in 

particular, offers a superb range of tools that 

take your finished mix, whether it is a WAV or 

an AIF, and apply a range of editable preset 

mastering parameters, from gentle to 'brick 

wall' (massive compression and limiting) . 

Left : You m igh t  want to add  su btle 

effects to you r  master m ix ,  l i ke a 

b i t  of v intage tube  sound  to g ive i t  

some retro-style wa rmth .  
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A b ove a n d  r i g h t :  Wave ed i tors a re 
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Even if your main application does not include a suite of 
mastering-specific tools, you could put the whole mix through 

a master effects processor, applying compression, limiting, 

gating and overall EQ to the entire track. 

You should also Normalise (see Jargon buster, page 121 )  

the file through a wave editor, such a s  BIAS Peak or 

SoundForge. You have the option here of applying a further 

range of subtle or overt edits, and a little overall signal 

processing. Clearly it's all highly subjective, and you need to 

reach a point where you can say, 'This is finished' .  

For al l  you need to know about file formats for output, 

rewind to the Jargon buster on pages 1 2  0-1 2 1 . 
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It 's been a long journey, but our Complete Gulde hopes it has also been a 

challenging, fun and provoc tive one - that 's what any creative digital art 

should be.  Now, let 's get bac '" to the future we were discussing at the start of 

our journey: that on/off romc: 1ce with technology In reality, of course, we live 

m an eternal present .  There are an infinite number of possible futures ,  and as 

any futurist knows, it is usually the unpredictable ones that happen. 

That said, even the ground we've covered so far has given us many 

clues about the likely shape of the next five years of technology development 

and how they will affect audio- and music-making, sharing and consumption. 

PART 04. FUTURE VIEWS 

CHAPTER ONE 

LI N U X  

The freeware, open-source operating system will challenge 

the audio software industry as a whole, and thereby the 

hardware manufacturers too, by driving down the cost of 

audio software for Linux machines .  High-end organisations 

that run Unix will be well placed to make a jump, and 

developers who have made the move to supporting Apple 's 

OS X will be in an advantageous position. 

But the economic repercussions of this for some 

companies will be damaging - if Linux distributors can 

present a united face and begin operating like the 

corporations many in that community affect to despise.  

This means trouble in the ranks internally if  a Linux distie 

decides to be the next Microsoft. Certainly one to watch. 

F U T U R E  V I E W S  A N D 

V I E W S  F R O M T H E T O P 

© RealOne Player 
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D I G ITA L R A D I O ,  I N T E R N ET R A D I O ,  

A N D  M O B I L E  R A D I O  

Otherwise known a s  radio with pictures, but the real key to 

digital and internet radio lies in technology convergence around 

mobile devices. At present, digital radio is seen as a euphemism 

for 'expensive radio' ,  despite bolting the broadcast model onto 

the digital advantage - and digital sound quality. But it won't 

take long for the penny to drop: that's broadcast and digital. 

Consider the implications. We know that digital data 

consists of those precious streams of ones and zeros, and that it 

doesn't matter whether the digital words describe audio, video, 

text, images, animation and so on. That means broadcast 

video, digital audio and, most significantly perhaps, broadcast 

software and upgrades. 

The whole impetus of digital technology in recent years 

has been towards establishing and maintaining one-to-one 

relationships, and towards location-specific services. There is no 

reason to assume that this will not apply to digital radio as well: 



new and cutt ing-edg 



You can already download Internet radio software off the 

Web, and turn your Mac or PC into an online radio station 
broadcasting to a potentially global audience. As ever, 
legislation may take the hammer-blow approach to kill off 

potential licencing obstacles and piracy, but there is nothing 

preventing you broadcasting your own audio to the world, and 

perhaps selling it commercially off the back of any interest. 

Given the ability to embed one type of content in 

another thanks to metadata formats, such as XML and XMF, 

any broadcast or web-based audio content could trigger any 

other type of digital content. One repercussion might be an 

intelligent radio version of the TiVO personal video recorder, 

which seeks out audio content of a certain type.  

G A M E S ,  GAMIN G PLATFO R M S :  N EW FO R M S  O F  

A U DIO C R EATIO N A N D  C O N S U M PTIO N  

These developments are already happening. Given that the 

next installment of Tomb Raider has an orchestral score 

recorded at Abbey Road, we know that audio is seen as an 

emerging area in which games developers can differentiate 

their products . The Complete Guide's contact at Sony has 

outlined a new strategy for the diversified giant. 

Sony has long been seeking a new demographic outside 

of gamers for its PlayStation hardware .  Sony is now 

developing a range of lifestyle music and audio games (some of 

which may be in the shops as you read this) . Using these 

games, players can create and remix licenced content read 

directly off the hard disc, and also rip original material to their 

hard disc. What is new is that Sony could give away the 
software on a CD of licenced content that you· buy in the shops 

like any other album. In this way, audio software becomes an 
impulse,  lifestyle purchase. 

G E N E R ATI V E  A N D  V E C T O R A U D I O  

It's inevitable that digital technology will maintain its 

contingent relationship with audio and with music, with each 

pushing the other to new places, and the creation of new 

sounds and possibilities. One recent evolution has been the 

emergence of generative audio and music engines, a technology 

that uses computers' number-crunching potential anti speed to 

generate music, rather than simply process sound. 

The most successful e.xampl<; of this is Koan, software 

developed by British, BAFTA-award-winning company 

Sseyo, now part of the Tao Group. Using Koan, composers 

plant the 'seeds' of an idea in the software, and the audio and 

music environments 'grow' organically within the system. 

(Game software such as The Sims uses generative principles, 

where you crea�e characters and environments and then leave 

them to interact.) 
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' '  C A N  Y O U M A K E  IT I N  T H E 
S O U N D  I N D U ST RY? 

R E A L  W O R LD S T U D I O  M A N A G E R  O W E N  L E E C H ,  

C H I E F  l;: N G I N E E R  M A R C O  M I G LI A R I  

O L: We take o n  work-experience people, and we always 

remember the.good ones and try to keep them. But it 's all about 

communication. A good doctor is the one who communicates 

best with the patients. It's crucial to be good with people. IT 

knowledge is useless if you can't get on with people! 

The 'tape op' who goes on to become an engineer or a 

producer doesn't exist anymore in most studios - technology 

has stifled that route. Now you need a knowledge of IT to assist 

at that kind of level, and be qualified to do it . The best producers 

are artists; the best engineers are technicians, and there are 

fewer places to study Nowadays it 's harder to break out than to 

break in.The problem is that if someone leaves one of the big 

studios ,  where do they go? Set up their own local studio? 

M M :  Whoever starts now needs a good knowledge of 

computers; it 's inevitable. Setting up a home studio is valuable 

experience,  as long as you learn how to relate to people and 

experience the demands of working with real musicians. The 

vibe is more important . Sometimes PCs detract from 'real 

performance ' .  I did an HND in music technology That helped 

me with MIDI ,  it was a grounding, a foundation. 

But with engineering it's better to learn on the job. 

It 's 50% human relations, real life, real people. ' '  
Koan files are tiny set of direction sets, sometimes as small as 1 kb. 

This means that Koan files are not just about creating music that is 

never the same each time you listen to it. Koan is ideal for the Web 

environment, as complex audio environments can be created 

within your soundcard from tiny Koan instructions on a website. 

There is negligible download time, and no audio streaming. The 

Koan engine can also drive Flash animations online, creating 

generative animation, as well as audio. 

W I - FI 

Intel's Centrino wi-fi (wide-fidelity) processor and chipset will 

undoubtedly open up new ways of working, networking and 

collaborating on the move. Intel is betting its business on 

Centrino, so its future is assured. 



Q & A  Sseyo co-founder Tim Cole answers The Complete Guide's questions about generative 

music and the emerging field of vector audio. Tim's views are not those of Sseyo, nor of the Tao , I 
Group. T� Cole is now Audio Products Manager at Tao Group. 

What you do ,  T im? 

Help determine the audio capabilities that should be in  Tao 's  

' intent' multimedia platform. intent® is  a binary portable, 

language-independent multimedia platform that is used in 

client products for home and mobile networks . 

Tell us about a poss ib le future for generat ive aud io  

I think the greatest potential for generative audio i s  when i t  is 

used in a truly networked sense - one where GME (generative 

music engines) are interlinked and interdependent. This 

should lead to emergent behaviours . In this sense it has been 

my vision for years . The possibilities for this to happen, such 

as mobile phones with GMEs, are nearly here. 

I think GMEs, to be really effective, need to connect to 

existing music and audio tool chains. At their core they are event 

and control generators, like MIDI, and they should be able to 

drive any renderer (from MIDI synth to soft synth, sampler and 

so on). They are also getting more exciting as they can 

accommodate musical structure and exhibit more intelligence. 

Expla i n  vector aud io  

Basically, vector audio i s  MIDI in  text form, plus the ability to 

include parameters for configuring software synths and music 

engines. It is like ' interactive MIDI' and a simple form of 

structured audio. Ultimately it can drive any kind of MIDI 

gear. Vector audio does not contain any audio samples - it is 
pure text. We have plans to greatly extend and refine it, but I 

can't talk about this for the moment! The reason it is in text 

form is that not being binary data makes it easy to embed in 

web pages. MIDI does not define how to drive GMEs or how 
to connect up modular synth chains. Vector audio does. 

What does it  have in common with vector g raph ics? 

It uses parameters to control how the sound is rendered 

through synthesis techniques. So it's parameters rather than 

recordings, vector graphics rather than pixellated images . 

chapter 01 

Which environments do you see it  havi ng the 

g reatest i m pact in over the next few years? 

Mobile music-making, mobile and networked 

devices, the Internet and on the desktop of 

course!  You will be 'aware' of it in that you will 

need to have tools to create it, but we hope 

conventional tool chains can easily support it. 

As for the future generally, recorded 

audio formats will always be important. 

Interactive formats are much more tricky to 

second-guess. Synth (rendering) modules that 

ship with the music are one possibility. Much 

more shared music-making and consumption on 

mobiles and PDA5 .  More and more devices will 

become networked.  More realtime use of GMEs 

in music-making. 

What exc ites you most a bout what you do today? 

Everything! 
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Mark Knight, • • • and music gJJru at games 

e lements are cut back when budgets overrun? 
I ITT!ess the comr.anY. that stands out in terms ot 
moneY. P.Oured into audio P.roduction is my, old 
emplo)'.er, Electronic Arts. IT!ie building ot 
(recording) studios within its Cnertsey, UK comr.lex 
ran to several hundreds of thousands of P.Ounds, and 
the same can be seen at its other offices worldwide. 

EA can afford to have several peoP.le within 
the audio dq�artment who each have their own skill 
set. EA is also leading the pack when it comes to 
outsourcing music. In the indust!)'.j now you nave 
I'vledal oJ;_Honour, Ot the Harry, P.otter games, wnere a 
leading VG (video game) or film comr.oser, witli tne 
heir. of an orchestral arranger, is scoring award-

giant Electronic J.\rts , 



H ow is aud io  and  music  t ied i n  at the development stage to the 

ma in  characters i n  a game? Are the aud io  and  music  tracks 

now a n  essent ial  pa rt of character development? 

Again, it depends on how important audio is to the developer. 

The Audio Lead (member of staff] should be sitting down with 

the designers from day one, getting a feel for the project. Once 

a musical style has been decided upon, you'll soon see whether 

music is going to play an important role for a character. If the 

game is going to have techno-based music, then it may not be 

that important to individual characters . 

Do developers t ie  i n  aud io  to in tu it ive game play? Or is it just 

'part of the scenery'? 

Yes they do. You hear it in Harry Potter for example .  To hear 
a monster in the background, before you walk around that 

corner. You know it's there, somewhere, and it's going to try 

to kill you, but you can't see it. As more companies use 3 D 
routines such as Creative Labs' EAX, you'll hear more usage 

of sound reflection and occlusion algorithms, which all help 

submerge the player [in a realistic acoustic environment] . 

chapter 0 1  

Are there a ny sta ndard tech nolog ies for 

record ing  the audio and  the music  tracks, for 

exa mple Pro Too ls,  Cu base,  Log ic  and  so on,  

or  is  the audio created and  t ied i nto the 

visuals by other means? 

On PC, the main sound-design weapon is 

SoundForge, and to a lesser extent Wavelab. 

I 've also used Reaktor many times in engine 

creation. Steinberg Nuendo is getting more 

popular on the PC for multi track laying, 

while on the Mac, Pro Tools is still the 

(expensive) boss. Spark and BIAS Peak are 

Mac alternatives. 

For sound effects, the route would be 

to source the material, be it from real-world 

recordings, CD libraries or creating folex. 

This can then be manipulated in your sound­

design package, before being mixed .  

Music tends to be at least mocked up 

in a sequencer like Cubase, Logic or SONAR, 

using both hardware and software 

instruments. It'll then be recorded back into 

the sequencer, or Pro Tools, to be mixed. 

Most 'normal' editing is done within these 

editors, ready to be loaded into whatever 

proprietary tools the developer has, to utilise 

their own technologies. 

So, how is the aud io  tied in with onscreen 

act ion - doors open ing ,  and  so on .  How is this 

ach ieved ?  And us ing what packages? 

Some companies will hard-code an audio 
trigger, which will tell their sound player to 

trigger a sound. Other companies have 'level 

editors ' .  Once a designer has created a level, 

the audio designer then adds his or her 

contribution within the same editor. 

In the same way, some developers put 

triggers into object editors. The artist would 

draw a clock, for example, and they'd embed 

an audio trigger into the actual graphics file. 

Most companies will use their own tools here, 

while a few might use the likes of 3 D Studio 

Max, and so on. 
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Are aud io  and  mus ic  outsou rced by developers,  or do most 

developers now have th is  faci l i ty i n -house? 

Big developers have the facility in-house, but from a musical 

point of view, it tends to get sourced out of house (at least at 

the composition stage). There are many talented composers 

who can produce a quality soundtrack in their bedrooms now, 

while film and TV composers are also coming across, when 

the money is good enough. The trouble with an in-house 

composer is, he will be good at a particular style or two, but 

not at everything. However, an in-house composer is always 

available, and has access to the designers at any time. An in­

house music director/arranger/lead would be a big advantage, 

to bridge the gap between the designers and the composer. 

H ow do you g o  about  sourc ing  music  for a game? 

I have a number of talented composers with whom I have 
worked in the past. Again, each is good at a couple of 

particular styles, so I will match the game to the composer. I 

would normally get maybe six composers to create a number 
of short demos, and choose from there . If it were in a style that 

I felt I could achieve myself (my background was as a VG 

composer), then I would give myself a chance . 

Do l icenc ing  problems with i n  m u lt inat ionals prevent exist ing  

music  be ing  used  more frequently i n  games? 

No, not at all. It's generally very easy to licence from these 

people. They have specific departments to deal with this. 

There are also 'middleman' companies that will deal with it for 

you, from sourcing the 'correct' track, all the way through to 

the licencing itself. 

The hardest thing is finding the correct music that will 

fit into the budget! A chart or well-known track can be 

expensive, especially if the record company doesn't understand 

how they can benefit from placing the music within a game. 

Some games companies take licencing very seriously. Take EA 

Sports . It tends to get what it wants . In fact, EA Sports has an 
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ex-music-industry executive working for it 

now, whose job it is to work and liaise with the 
music industry. 

I have to say, though, that I'm in the 

anti-licence camp, but I agree that for a 

limited number of games, it works . 

Do you foresee closer t ies with the mus ic ,  

f i lm and  gaming worlds - for exam p le ,  

products that a re music  d riven ,  but a re 

designed for a gaming  platform and  

ava i lab le as albums? 

I think there will be closer ties with the film 

industry. Films and games are very closely 

linked anyway, and the film industry does 

notice games companies turning over a billion 

dollars a year. As for the music industry, I'm 

not sure how this would work, to be honest. 

H ow would you like to see aud io  and music  

be ing  used more creatively i n  games 

i n  the future?  

To be honest, there is one thing I personally 

miss. And that is 'game music' .  Nintendo still 

seems to be able to produce it, as it has the 

titles in which it works stylistically. 

There are many games out there 

where I feel people are trying too hard to be 

clever, follow the crowd, or do it on the 
cheap. I'd like to see audio and music matched 

properly to titles for better reasons than, ' It's 

got great marketing potential ' .  

For me, licenced music doesn't work 

unless tl1e title is based on a brand. 

Snowboarding for example has a Hip Hop style 

associated with it, and licenced music works 

very well there - check out SSX Snowboarding. 

But then you get the racing sims with in-game 

music, normally licenced dross, which does 

nothing for gameplay at all. 



Q & A  We talk to some influential artists at the cutting edge of digital audio- and music-making. 

A D U LT. 
Renowned and respected for their signature 

ultrasynthetic electro style, which predated and 

outlived the Electroclash boom, Detroit's 

ADULT. continue to influence all styles of dance 

and electronica. 

Please ident ify you rselves and tell us what 

you do. 

Adam Lee M i ller: One half of the band ADULT. 

and founder and co-owner of the label Ersatz 

Audio. Both are based in downtown Detroit. 

N i cola Kuperus:  One half of the band ADULT. 

and co-owner of the label Ersatz Audio.  

What exc ites you most about  what you do? 

ALM : The most exciting part for me is when 

we're writing a song, and it is that moment when 

all the rudimentary lines and sounds and ideas 
come together, and you know you have the 

beginnings of a song! 

N K :  The options are unlimited !  How far can you 

push the boundaries? How are you going to react 

to what is expected of you? 

Does technology attract you i n  itself, or by what 

it can do for you ?  

ALM : Computers and programs are tools, so, just 

like a carpenter might be excited to get a new tool 

belt, that fades, and the utilitarianism becomes 

prominent. I am a manual reader. Any new 

software or hardware I get, I read the manual 

cover to cover. I have even bought some 

programs that I had hacks of just for the manual. 

I don't love reading manuals, but I want to know 

what my tool (my technology) can do, and then 

use it as efficiently as possible. 

N K :  I am very attracted to it, but sometimes I do not have the 

patience to learn everything the way Adam does (as a manual 

reader) .  I just want to start. To use it , but not study it, which is 
bad sometimes. 

What un i que  opportun it ies does d ig ital technology open up?  

ADU LT. : Ah, that question i s  huge ! Too huge to  answer. 

H ow important is performance,  spontane ity and  play? 

ALM : Performance is very important. There is nothing like 

seeing a band you like live . Spontaneity: 50/50.  I'm more 

interested in arbitration than spontaneity. Play is harder the 

more you know, that is why I like arbitration. 

N K :  Performance is very important. Does spontaneity exist any 

more? Play? Do you mean '1:0 occupy oneself in amusement? ' 

If you were 1 6  years old ,  would you buy a laptop or a gu itar? 

ALM :  When I was 1 6, I bought a guitar. Now that I'm 32 (but 

if l was 1 6), I would buy a computer, because with 

shareware/freeware and cheap CD-Rs, you can actually have a 

finished product for very little investment. 
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N K :  I think I would buy a car, but if those are my only options, 

a laptop. 

When does music and aud io  history beg i n  for you ?  

ALM : Early '70s 

N K: ' 70s .  

Who fi rst insp ired you ?  

ALM : My first big inspiration came from Gary Numan/ 

Tubeway Army. That was the day I was hooked on 

synthesizers . There are so many bands we could never equal, 

like Throbbing Gristle or Cabaret Voltaire to name just a few. 

N K :  PiL, Dead Kennedys, the Clash. I agree with Adam's TG 

and Cabaret Voltaire answers. 

What types of experience do  you see develop ing  in  the 

next few yea rs now that technology is 'com ing  out  of the 

bedroom'?  

ADULT. : I don't think much will change. I don't think it is too 

much different from Depeche Mode having a reel-to-reel on 
stage in '8 1 .  People like to go to a venue where they can get a 

drink, listen to music and talk with friends (and those 

fundamentals will never change) . Relating to this idea, my 

father asked me just last week if we were looking into alternate 

ways of marketing ADULT.,  and if there were any new 'ways' 

of doing this. My answer was, ' Sure, there are a lot of PR tricks 

and new packaging methods, but at the end of the day, people 

want a good album with good songs - that to me is what sells 

(and yes, that idea is old-fashioned, but we have been running 

Ersatz Audio for eight years that way, and we're still here) ' .  

The message i s  the same - just the medium evolves.  

Mac,  PC or Linux? Do you care? 

ALM : Mac. 

N K: . . .  And yes, we care . 
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D AT P O LITI C S  
Li lle, Fra nce tr io DAT Pol it ics has been caus ing  a st ir  i n  

i nternational  e lectron ic  m u s i c  c irc les with what cou ld b e  

described as biza rre video g a m e  tunes. Answers provided 

jo int ly by Claude and  Gaetan .  

Please ident i fy you rselves and  t e l l  us what y o u  do  

Mixing audio research and entertainment, DAT Politics 

propose a music based on middle-class technology, a fizzy 

electronic acid pop composed of digital raw signals and old­

fashioned acoustic sounds. We have created and designed our 

own label Skipp, our website www.ski-pp.com and all of DAT 

Politics' and Skipp's album covers. Just as some low-tech 

entrepreneurs, we have extolled the myriad possibilities of 

home production. Starting from a totally unfixed geographic 

point, we live, eat and communicate through our own network! 

What excites you most about  what you do?  

To know that our home production turns into a global diffusion. 

And to be able to meet people everywhere through this. 

Does technology attract you in itself? 

We've never been the victims of technological Utopias ! It's 

just a tool. 

What un ique  poss ib i l i t ies does d i g ital  technology open up?  

The quality of  this tool i s  amazing! I t  has multiple uses, it's 

portable, and it's easy! It's like bringing your studio 
everywhere. 

H ow i m portant is  performance and play? 

The performance is more about gesture. It's not really 

important for us. The spontaneity is not simulated. We don't 

try to behave spectacularly because the audience demands it. 

As we're three people in DAT Politics, we always have to think 

about each other. It's a real exchange : three unconnected 

laptops - it's all about trust. 

You ' re 1 6 . G u itar, or la ptop? 

16 in 2 003 , I would buy a computer for sure ! 

When does mus ic  h isto ry beg i n  for you ?  

When was the first noise? 

The Complete Guide says : now the futu re is up to you .  

Enjoy i t .  



ADAT (Alesis D ig ital Audio  Ta pe) 

See Digital Storage Formats, p .  5 5 .  

ADR (Automated D ialogue 

Replacement) See Jargon Buster, 

p. 1 20 .  

ADT (Automatic Double-Track ing )  

T h i s  refers to a n  a n a log  s tud io  

tec h n i q u e  w h e re by a sound  - for  

exa m p le ,  a bass l ine  - i s  cop ied to  

a n ot h e r  t rack  and p layed back 

a l m ost s i m u lt a n e o u s ly to  " fat ten u p ·  

t h e  res u lt .  T h i s  effect c a n  n o w  b e  

a c h i eved m o re e a s i ly b y  u s i n g  

d i g i t a l  de lay,  b u t  m o re a c c u rate 

d i g i t a l  re p ro d u c t i o n  of  th is  effect  

i s  a lso poss i b le w i th  some p lu g - i n  

effects .  

AI F/AIFF (Aud io  I nterchange F i le 

Format) See J argon Buster, p. 1 20 .  

AS I O  (Aud io  Strea ming  

I nput/Output)  See Jargon Buster, 

p. 90 .  

AVI ( A u d i o  V i d e o  I nterleave f i le 

format) See Jargon Buster, p. 1 20 .  

AVoption S e e  Jargon Buster, p .  9 0 .  

acoustic W h i le t h e  ac tu a l  def i n i t i o n  

of t h i s  wo rd refers to  s o u n d  i n  

g e n e ra l ,  i t  i s  often used  to  d e f i n e  

a n  i nstru m e n t  t ha t  c a n  be p layed 

w i thou t  the a id of e lectr ic  

a m p l i f i ca t i o n ,  such a s  an acous t i c  

g u i t ar. 

al ias ing See Jargon Buster, p. 6 7 

ambience I n  t h e  record i n g  p rocess ,  

th is  often refers to the 

reverbera t i o n s  p rod uced  by a n  

a n a log  i n stru m e n t  o r  a voca l i st t ha t  

a re shaped  by t h e  roo m  o r  

env i ro n m e n t  i n  w h i c h  t h ey a re 

s o u n d e d .  Some e n g i n e e rs w i l l  

p lace  m i cro p h o n e s  i n  va r i o u s  pa rts 

of a roo m  to c a p t u re some of t h e  

a m b i e n t  s o u n d  w h i le a n  i n stru m e n t  

i s  b e i n g  record e d ,  a n d  w i l l  t h e n  

i ncorporate  t h e s e  s o u n d s  i n to t h e  

m i x  to  a c h i eve a m o re n a t u ra l  a n d  

powerf u l  res u lt .  M ost of  t hese  

effects a re a lso  poss i b le to  e m u late  

d i g i ta l ly ,  b u t  i t  ca n be d i ff i c u lt to 

re p rod uce  m o re c o m p lex 

env i ro n m e nts .  

am plif icat ion The  p rocess by wh ich  

sounds  a re m a d e  a u d i b le o r  lo u d e r  

b y  u s i n g  spea kers ,  f o r  exa m p le .  

a m pl i tude I n  a g ra p h i c a l  

i l l u st ra t i o n  of a wavefo rm ,  t h e  

a m p l i t u d e  g e n e ra l ly refers to t he  

d i stance  by w h i c h  t he  h i g h e st peak  

[ pos i t ive a m p l i t u d e )  a n d  t h e  lowest 

p e a k  [ n e g a t ive a m p l i t u d e )  dev iate  

f ro m  t h e  center  of t h e  sound wave ; 

h oweve r, a m p l i t ude  can  be  

m e a s u red  a t  a n y  p o i n t  a l ong  the  

wavefo rm .  Put  m o re s i m p ly ,  t h e  

a m p l i t u d e  re p resents  t h e  leve l of  

t h e  s i g n a l ,  o r  t h e  a m o u n t  of  

p ressure exerted by t h e  s o u n d  

source on  surround i ng  a i r  m o le c u les .  

An  i n c rease  i n  vo l u m e  i nc reases 

t h e  a m p l i t ude  of t h e  s i g n a l .  

analog Sound  t h a t  i s  n o t  produced 

or  recorded  u s i n g  d i g i t a l  means i s  

usua lly referred to as  a n a log ,  as  a re 

the  p rocesses by wh ich  that  sound  i s  

p ro d u ced or  record e d ;  for exa m ple,  

record i n g  to t rad i t i ona l  ree l - to-reel  

tape  i s  cons idered a n  a n a log 

p rocess.  H oweve r, str ict ly spea k i n g ,  

a l l  sound  tha t  i s  p layed or  heard i s  

a n a log sound .  " D i g i ta l  sou n d "  can 

o n ly be a u d i o  that  i s  stored or  

p rod uced d i g i ta l ly, bu t  eve n t h i s  

m u st be co nverted to a n a log sound  

by a se t  of lo udspeakers or  

headphones  to be heard by h u ma n s .  

arpeggio I n  m u s i c ,  t h i s  m e a n s  t h e  

i n d iv i d u a l  n otes m a k i n g  u p  a c h o rd 

a re p layed i n  ra p i d  s u ccess i o n  

i n stead  of  s i m u lt aneous ly. 

attenuat ion T h i s  u s u a l ly refe rs to 

e q u a l i s e r  sett i n g s ,  when certa i n  

f re q u e n c i e s  a re m a n u a lly o r  

a utomat i ca l ly atte n u ated o r  " c u t  

back "  i n  a n  effort to  a lter  t h e  s o u n d  

o r  d raw a tt e n t i o n  to  o ther  

freq u e n c i es .  

BPM ( Beats Per M i n ute) T h i s  i s  a 

m e a s u re t ha t  can  be a p p l i ed  to a l l  

m u s i c  b u t  i s  most oft en  assoc ia ted  

w i th  e lectro n i c  rhyt h m s  a n d  

d r u m beats .  M ost rhyt h m - based  

softwa re o r  h a rdwa re offe rs a B P M  

sett i n g  to con tro l  t h e  speed  of  t h e  

rhyt h m s  p rod uced  - m o re b e a t s  p e r  

m i n ute m e a n s  a " faster "  s o n g .  

Kn owi n g  t h e  B P M  of  s o n g s  a lso  

he lps  DJs to match  beats when  t h ey 

a re m i x i n g  t ra c k s ;  t h i s  c a n  be rea d  

o n  most e lectro n i c  m u s i c  u s i n g  

s p e c i a l  h a rdwa re o r  softwa re 

dev ices .  

bandwidth I n  d i g i t a l  data  t ra nsfer ,  

b a n dw id th  refe rs to the a m o u nt of  

data  that  c a n  pass t h ro u g h  a g iven 

c h a n n e l  a t  once ;  wider b a n dw id th  

m e a n s  a fas ter  ra te  of data  t ra nsfe r. 

S i m i la rly, t h e  b a n dw id th  of a set  of 

lo u d s pea kers i s  the ra n g e  of 

freq u e n c i e s  a c ross w h i c h  i t  c a n  

re p ro d u ce sou n d ;  so ,  a w ider  

b a n dw id th  a l lows for  a g reater  

ra n g e  of  sounds ,  and  thus ,  m o re 

a c c u rate  s o u n d  re p ro d u c t i o n  - t h i s  

i s  re lated to  dynamic range. 

beat-mapp ing  or beat-match ing  

See Jargon Buster, p .  1 20 .  

b inary A l l  d i g i t a l  d a t a ,  n o  matter  

h ow c o m p lex ,  i s  stored o n  h a rd 

d rives or i n  m e m o ry as a ser ies  of 

ones a n d  zeros - t h i s  i s  b i n a ry 

i n format i o n .  I n  a d i g i t a l  record i n g ,  

a n  a n a log- to -d i g i t a l  converter 

t ra n sforms a u d i o  i n fo rmat i on  i n to a 

ser ies  of b i n a ry d i g i ts  - or b i ts  -

tha t  t h e  c o m p uter  can  save , rea d  

a n d  process.  

bit-depth B i t - d e pt h  refers to t h e  

wo rd le n g t h ,  o r  n u m b e r  of  b i t s ,  

used  to  d e s c r i b e  each  s a m p le i n  a 

p i ece  of d i g i t a l  a u d i o .  The  h i g h e r  

t h e  b i t - d e pt h  c a p a b i l i ty of a d i g i t a l  

aud i o  dev i ce ,  t h e  g reater  t h e  de ta i l  

w i t h  w h i c h  i t  w i l l  t ra nsfer ,  record ,  

p ro d u ce o r  re p ro d u c e  s o u n d .  1 6 - b i t  

i s  t h e  sta n d a rd f o r  C D - q u a l i ty a u d i o  

a n d  i s  c o n s i d e red to  be su ff i c i e n t  

fo r c o n s u m e r  d ev ices .  The  

record i n g  i n d u st ry sta n d a rd i s  24-

b i t ,  w h i c h  c a n  be  saved  and  

re p ro d u ced  by DATs [ D i g i t a l  Aud io  

Ta pes )  o r  c o m p uters w i th  24- b i t  

s o u n d ca rd s  a n d  a n a log- to - d i g i t a l  

converters .  

g l ossary 
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IE Lu-Ray or blue laser d iscs See 

!

llJigitat Storage Formats, p. 55 .  

roadcast Wave ( B-Wave, BWF f i le 

i:mat) ..£ -..Digita, ..St.oi:a9°., . _ _ __. 
Formats, p. 55 .  

bus See Jargon Buster, p .  1 20 .  

byte A u n i t  of  stora g e  e q u iva lent  t o  

8 b i t s .  F o r  exa m p le ,  t h e  m e m o ry 

capac ity of a RAM m o d u le is usua l ly 

m e a s u red i n  m e g a bytes [ M B )  w h i le 

t h e  stora g e  capac i ty on a h a rd d r ive 

i s  u s u a l ly m e a s u red  in g i g a bytes 

[ G B ) .  Typ i ca l ly, one m i n ute of  C D ­

q u a l i ty a u d i o  [ 1 6 - b i t ,  44. 1 k H z )  w i l l  

req u i re a b o u t  10  MB of space .  

CD (compact d isc ;  a lso  CD-R,  CD­

RWI See Digital Storage Formats, 

p. 54.  

CEL (Cool  Edit  Loop f i le format) 

See Jargon Buster, p .  1 20 .  

COSM (Com posite Object Sound 

Modell i n g )  Ro la n d  Corpora t i o n "s 

t e c h n o logy for d i g i ta l ly re p rod u c i n g  

t h e  s o u n d s  f r o m  a n a log  e q u i pmen t ,  

s u c h  a s  i nst rume nts ,  a m p l i f i e rs ,  

g u i ta r p i c k u ps ,  effects and  eve n 

roo m  reverberat i o n .  

C V  (Control Voltage)  M I D l "s a n a log  

p redecessor ,  w h i c h  was used to  

contro l  o r  d i rect  com m u n i ca t i ons  

betwe e n  a n a log  synt hes i zer  

m o d u les  u s i n g  sma l l  b u rsts of 

voltage .  

Ca kewalk DX i  (D i rectX i nstru ment)  

See Jargon Buster, p .  9 0 .  

card io id  The h e a rt -sha ped pattern 

which a p p l i es  to t he  way a card i o i d  

m i c ro p h o n e  p i cks  u p  sou n d :  most 

from the f ro n t ,  less fro m  the s i des  

a n d  very l i t t l e  f rom t h e  rea r. I n  

o t her  words ,  i t  i s  a d i rect i o n a l  

patte rn .  Hypercard i o i d  m i kes  a lso 

p ick u p  s o u n d  f ro m  b e h i n d  i n  a 

s i m i la r  patte rn .  

c l i c k  o r  c l i c k  track See Jargon 

Buster, p. 1 20 .  

cl ipp ing  U n l i ke record i n g  t o  

m a g n et i c  t a p e ,  where a sma l l  

a m o u nt of  ove rdrive c a n  p ro d u c e  a 

d e s i ra b le fuzzy effect ,  a n y  d i g i ta l  

aud io  s i gna l  over  0 dB  i s  i n  d a n g e r  
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of c l i p p i n g .  T h i s  creates awfu l ­

so u n d i n g  d i g i t a l  d i st o rt i o n  and  

s h o u ld be  avo i d e d  by mak ing  s u re 

Ii h · eoi dto'fi l 
does  no t  exceed 0 d B .  

com pression  S e e  Jargon Buster, 

p . 67 .  

compression wave A c o m p ress ion  

wave i s  a g ra p h i ca l  re p resen ta t i on  

of how s o u n d  t ravels t h ro u g h  t h e  

a i r. O n  a cont i n u o u s  wavefo rm ,  

t h e  i n d iv i d u a l  ·waves· a re c loser  

toget h e r  at  t h e  po in t  of  o r i g i n ,  

a n d  t h is a rea  of  h i g h e r  · p ress u re ·  

m oves a lo n g  t h e  wave . T h i s  i s  

s i m i la r  to h ow s o u n d  creates 

h i g h e r  a reas  of  a t m o s p h e ri c  

p ress u re t ha t  r i p p le t h ro u g h  

t h e  a i r , except t h a t  i n  rea l i ty 

s o u n d s  m ove in al l  d i rect i o n s  

a t  once ,  eve n i f  t h ey a re 

s o m ewhat  d i rect i o n a l .  

condenser microphone I d e a l  for 

p e rc u ss ive e lements  a s  t h ey 

c a p t u re n u a nce  bette r t h a n  

dyna m i c  m i c ro p h o n e s  t h ro u g h  t h e  

use  of  two c h a rged  p la tes  of  meta l .  

They re q u i re a bat tery o r  o ther  

powe r s o u rce to  o p e rate .  

cont inuous  tone I n  d i g i t a l  a u d i o ,  

t h i s  refers to  a t o n e  t h a t  re peats  t h e  

s a m e  cycle ( h i g h  pea k ,  t h e n  Low 

pea k l  cont i n u o u s ly u n t i l  t h e  s o u rce 

i s  swi tched  off .  

cycle See frequency. 

DAC (D ig ital-to-Analog Convertor] 

See Jargon Buster, p .  67 .  

DAT (d ig ital  aud io  tape )  See Digital 

Storage Formats, p. 5 5 .  

DAW ( D i g ital A u d i o  Workstat ion)  

Th i s refers to  a d i g i t a l  record i n g  

d ev i ce t h a t  c a n  be u s e d  a lo n e  t o  

record ,  m i x  a n d  m a ster  tracks o f  

a u d i o ,  of ten w i t h  va r i o u s  b u i lt - i n  

effects ava i la b re .  

D LS ( D ownloada ble Sam ple f i le 

format) See Jargon Buster, p. 1 20 .  

D S P  ( D i g ital  S ignal  Process ing )  

See Jargon Buster, p .  1 20 .  

DVD (d ig ital  versat i le d isc o r  

d ig ital  video d i s c ;  a lso DVD-A, 
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DVD-R,  DVD- RW) See Digital 

Storage Formats, p. 54.  

DWD (D iamondWa re Sound Toolkit  

f i le format)  See Jargon Buster, 

p. 1 20 .  

D X i  ( D i rectX instrument)  See 

Jargon Buster, p .  90 .  

d e c i b e l  (dB )  A m e a s u re m e n t  used  

to  descr i be  t h e  sound  p ress u re 

Leve l or i n t e n s i ty of s o u n d .  O n e  

d e c i b e l  i s  t h e  s m a llest c h a n g e  i n  

s o u n d  Leve l t h a t  t h e  h u m a n  e a r  c a n  

d etect .  I t  i s  based  o n  a Log a ri t h m i c  

sca le - a 1 0  d B  i n c rease  a t  a n y  

p o i n t  i n d icates a d o u b l i n g  i n  s o u n d  

p ress u re Leve l .  

delay A d e lay effect g ives t h e  

i l l u s i o n  of  o n e  o r  m u lt i p le d i st i n c t  

echoes ,  w h i c h  c a n  be adj u sted to  

a c h i eve a var i ety of effects .  I t  a lso  

refers to  t h e  a m o u nt of  d e lay 

carefu l ly a p p l i ed  to s o u n d  e m e rg i n g  

f ro m  t h e  rea r  speaker  i n  s u r ro u n d ­

s o u n d  systems ,  w h i c h  g ives i t  a 

s l i g h t  s e p a ra t i o n  f ro m  a 

co rres p o n d i n g  f ro n t - e n d  s o u n d ,  

creat i n g  t h e  i l l u s i o n  of  space .  

degradat ion T h i s  o c c u rs i n  a n a log  

record i n g ,  w h e re s o m e  de ta i l  and  

q u a l i ty i s  L os t  w i th  each  step of t h e  

record i n g  p rocess ; i n  o t h e r  word s ,  

eve ry mod i f i ca t i on  of t h e  a u d i o  

p i ece req u i res  a n ew g e n e ra t i o n  of  

tape ,  each of wh ich i n t ro d u ces  

d i st o rt i o n  and  o t h e r  n o i s e .  

destruct ive e d i t i n g  T h i s  refers to  

e d i t i n g  ( effects o r  other p rocess i n g )  

t h a t  i s  a p p l i ed  d i rect ly to  t h e  d a t a  o f  

a n  o ri g i n a l  d i g i t a l  a u d i o  f i l e ,  t h e  

res u lt of  w h i c h  may t h e n  be  save d ,  

ove rwrit i n g  t h e  or i g i n a l  f i l e .  N o n ­

oestru ct ive e d i t i n g  ta kes p lace  

w h e n  ef fects  a re a p p l i e d  to one or  

m o re a u d i o  f i les wi t h i n  a softwa ;-e 

p ro g ra m  ( s u c h  as a v i rt u a l  m i xer ! ,  

t h e  res u lt of  w h i c h  may be  re n d e red  

to  a n ew f i le w h i le kee p i n g  t h e  

or i g i n a l  f i les  u n c h a n g e d .  

d i g ital  As i n  d i g i t a l  a u d i o ,  refers t o  

i n fo r m a t i o n  t h a t  i s  b ro k e n  d own 

i nto  b i n a ry La n g u a g e  a n d  

part 04. future views 

u n d e rstood by c o m p uters a n d  o ther  

dev i ces  w i th  d i g i t a l  c a p a b i l i ty. 

d i rect ional  m icrophone See 

microphone. 

D i rectSound See Jargon Buster, 

p. 90 .  

Di rectX See Jargon Buster, p .  90 .  

d istort ion W h e n ever  t h e  o u t p u t  of  

a u d i o  sound does  no t  exact ly match 

t h e  i n p u t ,  d i st o rt i o n  h a s  been 

i n t ro d u ced i n to  the s i g n a l  whet h e r  

i t  i s  a u d i b le o r  no t  - a n d t h i s  u s u a l ly 

h a p p e n s ,  even w h e n  a d i g i t a l  a u d i o  

f i le i s  co nverted to  a m a g n e t i c  

i m p u lse  a n d  t h e n  p l a y e d  t h ro u g h  a 

pa i r  of Lo udspea kers .  T h i s  a lso 

refers to  a d e s i ra b le effect b ro u g h t  

a b o u t  by a p p ly i n g  a n  ext re m e  

a m o u n t  of  ove rdr ive to  a s o u n d ,  b u t  

i t  c a n n o t  be  d o n e  · n a t u ra l ly "  o n  a 

c o m p u t e r  as it c a n  on a g u i t a r  

a m p l i f i e r. As s u c h ,  m a n y  d i g i t a l  

f i lte rs a re ava i l a b le to  d i g i ta l ly 

e m u late  a w ide  var i ety of d i st o rt i o n  

effects .  

dither ing See Jargon Buster, p .  6 7 .  

dongle A softwa re secu r i ty d ev ice  

t h a t  p lugs i n t o  a p o rt ( u s u a l ly U S B I  

o n  a co m p uter. 

Doppler effect W h e n  t h e  s o u rce of 

a s o u n d  i s  m ovi n g  towa rd s  t h e  

L i s tener ,  t h e  p i t c h  of t h e  s o u n d  w i l l  

seem h i g her ,  a n d  w h e n  i t  i s  movi n g  

away t h e  p i t ch  w i l l  seem Lowe r. T h i s  

i s  t h e  res u lt of s h i f ts i n  fre q u e n cy 

b ro u g ht a b o u t  by a co m p ress ion  of  

the sound waves o n  a p p ro a c h ,  a n d  

a st retch i n g  of  t h e  s o u n d  waves o n  

m ovi n g  away, a s  ca n be  observed by 

sta n d i n g  n e a r  a pass i n g t ra i n .  

M e a s u r i n g  t h e  rate a t  w h i c h  t h e  

p i t c h  c h a n g es wo u ld a l low y o u  t o  

est i mate  t h e  s p e e d  of  t h e  t ra i n .  

d ry s ignal  T h i s  refers to  a n  a u d i o  

s i g n a l  w i t h  n o  effects a p p l i ed  to  i t .  

S e e  a lso  wet signal. 

dynamic  m icrophone As o p p osed to 

a c o n d e n s e r  m i c ro p h o n e ,  t h i s  type 

of  m i ke uses  a v i b ra t i n g  d i a p h ra g m  

a n d  a m a g n et i c  f i e l d  to  convert 

s o u n d  i n t o  e lec tr i ca l  i m p u lses .  

dynamic  ra nge T h i s  i s  t h e  ra n g e  of 

volu m e ,  m e a s u red in d e c i b e ls ,  a t  

w h i c h  a n  aud i o  syste m  can  p e rform 

w i t hou t  i n t ro d u c i n g  no ise l a t  Low 

leve ls)  or d i s tort i o n  lat h i g h  

Leve ls)  - t h i s  i s  re lated t o  

bandwidth. 

echo A seco n d a ry s o u n d  t h a t  i s  

h e a rd by t h e  L i ste n e r  a f t e r  t h e  

or i g i n a l  s o u n d  t ha t  p ro d u ced i t .  

T h i s  can  happen  n a t u ra l ly, i f  t h e  

s o u n d  b o u n ces  o f f  a s u rface ,  o r  i t  

ca n be i n t ro d u ced i nto  a n  a u d i o  

record i n g  t h ro u g h  t h e  use  o f  

effects .  Fo r exa m p le ,  ·s la p - ba c k ·  

e c h o  w a s  a n  effect oft en  used  o n  

E lv is '  vocals .  

effect Th is  refers to  a rt i f i c i a l  

e n h a n c e m e n t  o r  m o d i f i ca t i o n  of  a n  

a u d i o  s i g n a l .  

envelope The e nvelope of  a s o u n d  

refers to  i ts  atta c k  ( t h e  i n i t i a l  s tab 

of  s o u n d ! .  i ts  s u sta i n  ( t he  ma in  body  

of  t h e  s o u n d ! .  i ts  decay ( t h e  g ra d u a l  

lowe ri n g  of  vo l u m e ,  i f  a n y  I a n d  i ts  

re lease l the  f i n a l  po in t  a t  wh ich  the  

sound d i es ! .  M a ny softwa re 

p ro g ra m s  i n t ro d u c e  va r i o u s  o t h e r  

e l e m e n t s  i n t o  a n  a rt i f i c i a l  e nvelope 

con t ro l  f u n c t i o n ,  b u t  i n  most cases ,  

ad just i n g  t h e  e nvelope of  a s o u n d  

m a kes i t  seem m u c h  Less n a t u ra l  to  

t h e  h u m a n  e a r. 

equalisat i o n  ( E Q )  T h i s  refers to a 

p rocess w h e re by t h e  a m p l i t u d e  of  

certa i n  f re q u e n c i es  i s  ad justed  

e i ther  to  m a k e  a sound  m o re 

' rea l i st i c ' ,  o r  to m a k e  it sta n d  o u t  

i n ,  o r  f i t  i nt o ,  a m i x . A l s o ,  i t  i s  

c o m m o n  for  va r i o u s  f re q u e n c i e s  to  

be  e n h a nced  when p lay i n g  b a c k  

s o n g s ,  p a rt i c u la rly i n  a c l u b  

env i ro n m e nt ,  so  a s  to  a c h i eve a 

bass boost ,  for  exam ple .  A g ra p h i c  

e q u a l i ser  a l lows ad jus tment  of  a 

L i m i ted n u m b e r  of f re q u e n c i es ,  

w h i le a p a ra m etr i c  e q u a l i s e r  a l lows 

ad jus tment  of any f re q u e n c i es  i n  

t h e  s o u n d  a s  wel l  a s  i t s  b a n d w i d t h .  

fader  A s l i d e r  o r  k n o b  con t ro l  o n  a 

m i xer  w h i c h  a d j u sts t h e  s o u n d  leve l 



of a g iven t ra c k ,  or t h e  e n t i re m i x .  A 

" f ly i n g  fader '  on a h a rdwa re m ixer  i s  

a motor ised s l i d e r  con t ro l  whose 

levels can  be reca l led later  on ,  a n d  

w i l l  reset  i tse lf. T h i s  i s  a sta n d a rd 

fea ture on a l l  v i r tua l  m ixer softwa re . 

FireWire ( I E E E  1 394) A sta n d a rd 

fo r d i g i t a l  da ta  t ra n sfe r d eveloped  

by Apple ,  wh ich ,  l i ke USB ,  i s  a lso 

capab le of p rovi d i n g  powe r to 

exte r n a l  c o m p uter  c o m p o n e nts .  

fla nge Fla n g i n g  i s  a n  extre m e  

p h a s i n g  effect t ha t  was or i g i n a l ly 

d o n e  by u s i n g  t h e  s a m e  t ra c k  o n  

two ree l - to - ree l  tapes ,  a n d  t h e n  

s lowi ng  o n e  of t h e m  down . I t  can  b e  

e m u lated d i g i ta l ly a n d  a l l  of t h e  

p a ra m eters can  be s e t  to  c h a n g e  a t  

predete rm i n e d  i n terva ls .  

frame rate U s u a l ly m e a s u red in 

fra m e s - p e r-second  [ fpsl ,  th is i s  the 

ra te o r  reso lu t i on  at  wh i c h  v ideo or 

a n i m a t i o n  plays .  

Free M I D I  See Jargon Buster, p .  9 0 .  

frequency M e a s u red  i n  Hz  o r  k H z ,  i t  

refe rs to  t h e  n u m be r  of  co m p lete 

s o u n d  waves - o r  cyc les - that pass 

a certa i n  po int  d u r i n g  one seco n d ;  

t h e  h i g h e r  t h e  f re q u e n cy ,  t h e  

h i g h e r  t h e  p i tc h .  The  f re q u e n cy 

spectrum refers to a l l  poss i b le 

s o u n d s ,  a n d  t h e  a u d i ble f re q u e ncy 

spectrum i s  from about 20  H z  to  

about  20  kHz [ 2 0 , 0 0 0  Hz l ,  a lt h o u g h  

t h i s  can  va ry somewhat  f ro m  

person  to p e rs o n .  

G U I  [ g ra p h i ca l  u s e r  i n t e rfa ce ]  The  

m e a n s  by w h i c h  i npu t  and  

ad jus tments  a re m a d e ,  and  

i n forma t i o n  i s  rea d  by t h e  user  of 

any softwa re p ro g ra m  o r  a n y  

h a rdwa re c o m p o n e n t  w h i c h  has  a 

screen as its ma i n  i nterface e lement .  

ga in  S i m p ly ,  t h e  leve l of a s i gna l ;  a 

vo l u m e  contro l ,  for  exa m p le ,  

a dj u sts t h e  o u t p u t  g a i n  of yo u r  

a u d i o  syst e m .  

generat ive m u s i c  A c o m p uter ised 

syste m  of p rod u c i n g  mus ic  o r  

i nterest i n g  s o u n d s  where by a 

softwa re p rogram uses  a 

s o u n d ca rd to ra n d o m ly g e n e rate  

s o u n d ,  rest r ic ted o n ly by some 

p revi o u s ly set m u s i c a l  p a ra m eters 

a n d  p ro b a b i l i t i es .  

g raph ic  equal iser See 

equalisation. 

HTDM ( Host T ime Division 

M u lt ip lexi ng )  See Jargon Buster, 

p. 9 1 .  

hard l imi t ing  See limiting. 

harmonic  N o  two i n st ru m e nts 

p ro d u c e  exact ly t h e  s a m e  

wavefo rms [ o r  m i d d le A would  

sound i d e n t i c a l  o n  a l l  i nst ruments ] 

because  t hey p roduce  a d d i t i o n a l  

freq u e n c i e s  ca lled par t i a ls .  W h e n  

t h e  fre q u e ncy of a p a rt i a l  i s  a 

c o m p lete m u lt i p le of t h e  or i g i n a l  

p i t c h ,  i t  i s  ca lled a h a r m o n i c .  

hertz (Hz )  See frequency. 

h ig h-f idelity (h i-f i )  T h i s  refe rs to 

the q u a l i ty of  sou n d ;  in o ther  words ,  

h ow closely a n  aud i o  system 

re p ro d u ces  - o r  i s  faithful to  - t h e  

or i g i n a l  s o u n d .  

hyperca rd io id  See cardioid. 

insert An i n s e rt j a c k  on a m ixer  is a 

port t ha t  s e n d s  s o u n d  to be 

p rocessed t h ro u g h  a n  exte r n a l  

effects u n i t ,  w h i c h  t h e n  s e n d s  t h e  

p rocessed s o u n d  back  t h ro u g h  t he  

s a m e  p o rt .  

l imi t ing  I n h i b i t i n g  certa i n  

f re q u e n c i e s  o r  sett i n g  a m p l i t ude  

p a ra m eters d u r i n g  re cord i n g ,  

master i n g ,  o r  p layback .  A h a rd 

l i m i ter  effect w i l l  a l low a s i g n a l  

leve l to i n c rease ,  bu t  w i l l  atte n u ate  

a n y  p o rt i o n s  of  a s a m p le t ha t  a re 

g o i n g  past t he  de f i ned  l i m i t  [of ten 0 

d B  i n  d i g i t a l  a u d i o ]  so t ha t  c l i p p i n g  

does  not  occur. T h i s  i s  re lated t o  

compression. 

loop In e lectro n i c  m u s i c ,  a loop i s  

a p i ece of rhyt h m  o r  p e rcuss ion  

t ha t  l oops  sea m lessly to a spec i f i c  

tempo .  

loudspeaker A d ev ice t ha t  converts 

e lec tr i ca l  i m p u lses to acoust i c  

e n e rgy,  turn i ng  s i g n a ls to s o u n d s .  

MAS ( M OTU A u d i o  System) S e e  

Jargon Buster, p .  9 0 .  

M I D  ( M I D I  f i le format) See Jargon 

Buster, p. 1 20 .  

M I D I  ( M usical I nstru ment D ig ital 

I nterface) See Jargon Buster, 

p. 9 0 .  

M M E  ( M u lt iMed ia  Extensions) 

See Jargon Buster, p .  9 1 .  

MOV (Apple Qu ickl ime f i le format) 

See Jargon Buster, p .  1 20 .  

MP3 ( M ot ion P icture Experts 

G ro u p  Level Three f i le format) 

See Digital Storage Formats, p .  54.  

M PEG ( M ot ion  Picture Expert 

G ro u p  f i le format) See Jargon 

Buster, p. 1 20 .  

magnet ic  i nduct ion A p rocess 

by wh i c h  e lec tr i ca l  i m p u lses 

cause  t h e  m a g n ets i n  a 

lo udspeaker  to v i b ra te ,  t h u s  

t ra n s m it t i n g  s o u n d .  

marquee select ion A typ i ca l  m e a n s  

of  se lect i n g  m u lt i p le e lements  o n  

scree n ,  u s u a l ly b y  h o ld i n g  d own t h e  

mouse  b u t t o n  a n d  d ra g g i n g  t h e  

res u lt i n g  m a rq u e e  ove r t h e s e  

e l e m e n t s ,  re lea s i n g  t h e  mouse  

but ton  to  c o m p lete t h e  se lect i o n .  

master/slave See Jargon Buster, 

p. 1 20 .  

MediaManager S e e  Jargon Buster, 

p. 90 .  

metadata See Jargon Buster, 

p. 1 20 .  

m icrophone A d ev ice t ha t  p i c ks u p  

s o u n d s  a n d  co nverts t h e m  t o  

elect r i ca l  i m p u lses t h a t  can  b e  

re cord e d ,  o r  co nverted to d i g i t a l  

i n form a t i o n .  They may be 

d i rect i o n a l , i n  t ha t  t h ey p ick up 

sound p r i m a r i ly from o n e  d i rect i o n ,  

o r  o m n i d i rect i o n a l ,  i n  t ha t  t h ey p i c k  

u p  s o u n d s  e q u a l ly f r o m  a l l  

d i rect i o n s .  

middle A 4 4 0  H z ,  o t herwise  k n own 

a s  the " concert p i t ch "  to w h i c h  

o rc h estra m u s i c i a n s  t u n e  t h e i r  

i nstru m e nts .  

M i n i D isc (MD)  See Digital Storage 

Formats, p. 54/ 

mix T h i s  refe rs to a dj u s t i n g  t h e  

g l ossary 

leve ls a n d  EQ of va r i ous  recorded  

a n d/or l i ve  t racks  to  a c h i eve a 

d e s i red ove ra l l  s o u n d .  

modulate To a lter  a s o u n d  i n  s o m e  

way, a s  w i t h  a m u s i c a l  i nst rument  

o r  a human  vo i ce .  

monophon ic  (mono]  Descr i b i n g  

s o u n d  t ha t  i s  stored  a n d  p layed 

back u s i n g  o n ly one c h a n ne l ,  as  

opposed  to s tereo  sound  wh ich  

uses  a le f t  and  r i gh t  c h a n n e l ,  o r  

s u rro u n d  s o u n d  w h i c h  uses  

m u lt i p le c h a n n e ls .  

mult itracking U s i n g  m o re t h a n  

o n e  c h a n n e l  - o r  t ra c k  - to record 

separate s o u n d s  w h i c h  can  later  

be m ixed .  

no ise  red uct ion Proced u re meant  

to red u c e  t h e  amount  of  no i se  

p rod uced by aud i o  components a n d  

syste m s ;  t h i s  can  be d o n e  d i g i ta l ly 

u s i n g  a var i ety of softwa re 

methods .  

normal isat ion See Jargon Buster, 

p. 1 2 1 .  

Nyq u ist Theorem I n  d i g i t a l  a u d i o ,  

t he  s a m p l i n g  ra te m u st be twice as  

h igh  a s  t h e  h i g h est f re q u e n cy i n  t he  

s o u n d  to be re p resented d i g i ta l ly. 

O M F  (Open Media Framework) 

See Jargon Buster, p .  1 2 1 .  

Obl ique Strategies B r i a n  E n o ·s 

ser ies  of · over 1 0 0 worthw h i le 

d i le m m as· is ac tua l ly a l ist  of 

p h rases  i n tended  to help c reat ive 

peo ple to t h i n k  of  new ways of  

so lv i ng  p ro b le m s  o r  a p p roach i n g  

s i t ua t i ons  i n  t h e i r  work .  T h e s e  a re 

p u b l i shed  on cards  bu t  many  

d i fferen t  vers i o n s  a re a lso ava i la b le 

o n l i n e .  

omn id i rect ional  m icrophone 

See microphone. 
osci llator Often assoc ia ted  w i th  

syn thes i zers ,  th i s  i s  a dev ice t ha t  

can  be m a d e  to  g e n e rate a t o n e  a t  

a n y  f re q u e n cy. 

overdu b  S o u n d  a d d e d  to an ex ist i n g  

record i n g  t o  e n h a nce  o r  co rrect  i t .  

T h i s  can  refer  to p la i n  s o u n d s  o r  

m u s i c .  
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PCM (Pu lse Code Modulat ion and  

f i le format) See Jargon Buster, 

p p .  67 ,  1 20 .  

-pa"n , o creace a n  a p p a renc  toca1 1 o n  

f o r  a s i g n a l wi t h i n  t h e  stere o  

spectru m .  Fo r exa m p le ,  i n  a 

m u s i c a l  record i n g  some s o u n d s  a re 

p a n n e d  a l i t t le b i t  to t h e  r i g h t  or left 

to re p resent  the a c t u a l  phys i c a l  

a rea  a t  w h i c h  tha t  i n stru m e n t  

m i g h t  a p p e a r. I t  i s  a lso co m m o n ly 

used  for  s p e c i a l  effects .  

parametr ic  equa liser See 

equalisation. 

part ia l  See harmonic. 

peak See amplitude. 

percussion S o u n d  m a d e  by t h e  

i m pact  of  a n  o bject  w h e n  str i k i n g  a 

reso n a n t  s u rfa c e ;  d ru m s  a re 

p e rc u s s i o n  i nstru m e n t s .  

phase W h e n  two wavefo rms match 

each other and are p layi ng 

s i m u ltaneously, they a re in phase, 

and  as such they re i n force each 

other. I f  one of these wavefo rms is 

playi ng back at a s l i ght ly d i fferent  

speed ,  they a re out o f  phase, and  th is  

causes them to weaken each other. I f  

one  waveform is exactly 1 80 degrees 

out  of phase lsay, if the  pola rity i s  

reve rsed on  one  stereo speakerl . the  

waveforms wi l l  cancel  each other 

out .  A phas ing  effect i nvolves playi ng 

a copy of a sound  s i m u ltaneously 

wh i le va ryi ng the  de lay by a nywhere 

from about  1 to 1 0  m i l l iseconds .  

polyphony This  refers to m u s i c  o r  a 

synthes i zed  s o u n d  t ha t  is m a d e  u p  

of a co m b i nat i o n  o f  m o re t h a n  o n e  

m e lod i c sequence  s i m u lta n e o u s ly 

to p ro d u ce i nte rtwi n i n g  h a r m o n i e s . 

prox im ity effect M a ny c o n d e n s e r  

m i c ro p h o n e s  e m p has i se  t h e  b a s s  

freq u e n c i e s  of a p a rt i c u l a r  s o u n d  

w h e n  i t  i s  c lose to t h e  m i ke i tse lf. 

T h i s  is k n own as t h e  p rox i m ity 

effect ,  a n d  i t  has i n f l uenced  t h e  

s i n g i n g  style - o r  a t  least t h e  

record i n g  style - of m a n y  voca l i sts 

s i nce  t h e  1 930s ,  bu t  it can  a lso 

red u ce i n te l l i g i b i l i ty. 
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quadrophon ic  O b s o lete sta n d a rd 

w h i c h  was m e a n t  to re p lace  

stere o p h o n i c  sound i n  1 9 70s 

homes ,  bu t  was too expens ive to  

i m p le m e n t .  H oweve r, s u r ro u n d  

s o u n d  i s  a s i m i la r  concept .  

qua ntize See Jargon Buster, p . 1 2 1  

Qu ickl ime See Jargon Buster, 

p. 93 ,  1 22 

RAM ( random access memory) A 

type of c o m p u t e r  m e m o ry t h a t  c a n  

be  a ccessed ra n d o m ly,  w h i c h  

m e a n s  tha t  a ny byte of  m e m o ry c a n  

be  used  by a ny p rogram w i t h o u t  

hav i ng  to a ccess a ny of t h e  

p rece d i n g  bytes .  RAM m o d u les  a re 

often  used  i n  va r i o u s  a u d i o  d ev ices ,  

s u c h  a s  M P3 p layers o r  DAWs . 

As o p posed to R O M , RAM can  be 

wr i t ten to and rea d  w h i le R O M  

can  o n ly be  rea d .  

R E X  ( Pro pellerhead loop f i le 

format) See Jargon Buster, p. 1 22 

RIFF  ( Resource I nterchange F i le 

Format) See Jargon Buster, p. 1 22 

ROM ( read -only memory) T h i s  i s  

m e m o ry w h i c h  often  conta i n s  

i m porta n t  p ro g ra m s  s u c h  a s  t h e  

o n e s  t h a t  b o o t  a c o m p u t e r  o r  

dev ice .  U n l i ke RAM , i t  i s  n o t  e rased  

w h e n  t h e  computer  i s  switc hed  off. 

RealAud i o  or RealMedia  ( RA, RM 

or  RAM f i le format) See Jargon 

Buster, p. 1 22 

rem i x  T h i s  refe rs to a p rocess i n  

w h i c h  t h e  e n t i re m i x i n g  p h a s e  of 

s o n g  p rod u c t i o n  i s  red o n e  e i t h e r  by 

the o ri g i n a l  a rt i sts  o r  by a n o t h e r  

a rt i st o r  DJ . W h i le t h e  s a m e  

s o u n d s  a n d  t racks  a re g e n e ra l ly 

re u s e d  i n  a re m i x ,  it u s u a l ly 

i nvo lves a fa i rly d ras t i c  

restru c t u r i n g  o f  a s o n g  to  b r i n g  ou t  

certa i n  i n terest i n g  e le m e n t s  a t  t he  

e x p e n s e  o f  o t h e rs .  Many  m o d e rn 

re m ixes leave a s o n g  ba re ly 

re co g n i s a b le .  I n  t h e  1 980s  re m i xes 

were oft e n  used to  c reate  

' exte n d e d  vers i o n s ·  of  To p 40  s o n g s  

for  p lay i n g  i n  a c l u b ,  b u t  now t h ey 

a re o f ten  u s e d  s i m p ly as a lt e rna te  

part 0 4 .  f u ture v iews 

vers i o n s  to  add va l u e  to  a 1 2 " 

s i n g le re le a s e .  

S/P D I F  (Sony/Ph i ll ips D ig ital  

l nterFace) A h i g h - q u a l i ty ,  a u d i o ­

spec i f i c  f i le t ra n sfer  format  w h i c h  

can  be u s e d  w i t h  a var i ety of d i g i t a l  

aud io  e q u i p m e n t ,  t h ro u g h  a n  R CA­

style c o n n ec t i on  or an op t i ca l  cab le .  

I t  can  a lso  be used  w i th  spec i a l i sed  

speakers .  

S-VHS (Super VHS)  W h i le VHS i s  a n  

a c ronym for  V ideo  H o m e  Syst e m ,  

a n d  these  a re i n deed  v i deotapes ,  

t h ey o f fer  2 0 - b i t  aud io  and  a re a lso 

used i n  ADAT m a c h i nes .  

SACD (Super  Audio  Com pact Disc)  

See Digital Storage Formats, p .  56 

SKD (Sseyo Koa n Design f i le 

format) See Jargon Buster, p. 1 22 

S M F  (Standard M I D I  F i le format) 

See Jargon Buster, p .  1 22 

S M PTE t imecode (Society of 

Mot ion Picture and  Televis ion 

Eng i neers) See Jargon Buster, 

p. 1 23 

S N D  (Apple sound f i le format) 

See Jargon Buster, p .  1 22 

SPL (sound pressu re level) Put  

s i m p ly ,  t h i s  i s  t h e  vo l u m e  of  a 

s o u n d  m e a s u red  i n  d e c i b e ls .  

sample B ro a d ly spea k i n g ,  t h i s  i s  a 

u n i t or p i ece  of a u d i o .  See a lso 

sampling rate. 

sampl ing rate T h i s  refers to t h e  

n u m be r  of s a m p les  taken  of  a p i e ce 

of a u d i o  i n  o n e  second  d u ri n g  a 

d i g i t a l  record i n g .  Fo r exa m p le ,  t h e  

sta n d a rd for  C D  a u d i o  i s  4 4 ,  1 0 0 

s a m p les  p e r  seco n d ,  o r  44 . 1  k H z .  

Accord i n g  to t h e  Nyq u i st T h e o re m  

t h e  s a m p l i n g  rate m u st be  twice t h e  

a m o u n t  of  t h e  h i g hest freq u e ncy t o  

be re p ro d u c e d .  

seq uenc ing A p rocess f i rst 

d evelo ped w i th  a n a log  syn thes i zers 

whereby t i m e d  e lectro n i c  p u lses 

we re used  to t r i g g e r  s o u n d s  i n  a 

rhyt h m i c  fa s h i o n .  Seq u e n c i n g  n ow 

cove rs a ra n g e  of d i g i t a l  a u d i o  

f u n c t i o n s ,  a s  i t  i s  n ow u s e d  t o  

t r i g g e r  M I D I ,  p e rc u ss ive e le m e n t s ,  

p rerecord e d  a u d i o  c l i ps ,  a n d  eve n 

effects .  

s ignal  processor An e lectro n i c  

effects c o m p o n e n t ,  o r  a v i rt u a l  

effects p l u g - i n .  

s ignal  to noise rat io  (S/N ) S e e  

Jargon Buster, p .  69  

s ine wave A p e rfect sound  wave i n  

wh ich  t h e  pos i t ive and  nega t ive 

peaks  a re e q u a l .  Test t o n e  

g e n e ra tors c a n  p ro d u c e  these  p u re 

wavefo rms ,  a n d  t h ey a re often  used  

for test i n g  p u rposes .  

soundca rd A c o m p o n e n t  w h i c h  

a d d s  h i g h e r  a u d i o  f u n c t i o n s  to a 

c o m p u t e r  syst e m .  H i g h - e n d  a u d i o  

wo rk u s u a l ly req u i res  a n  exte r n a l  

s o u n d ca rd w h i c h  s i t s  o u t s i d e  of t h e  

d e s k t o p  towe r o r  n o t e b o o k  case ,  s o  

a s  to m i n i m i se  t h e  n o i s e  i n h e re n t  i n  

a n y  c o m p uter  syste m .  

sound wave A s o u n d  o r  a g ra p h i c a l  

re p resentat i o n  of  a s o u n d .  S e e  

sine wave. 

SoundManager See Jargon Buster, 

p. 93  

spot  effect See effect. 

stereophon ic  (stereo) Descr i b i n g  

s o u n d  t h a t  i s  stored  a n d  p layed 

back u s i n g  two c h a n ne ls ,  a left  a n d  

a r i gh t ,  to  m o re c lose ly rese m b le 

s o u n d  as we h e a r  it i n  n a t u re .  

S u rro u n d  s o u n d  takes  t h i s  a step 

further by i n c o rp o ra t i n g  m o re t h a n  

two spea kers to  a d d  a rt i f i c i a l  d e p t h .  

strea ming  Strea m i n g  a u d i o  c a n  

be  l i ste ned  to  a t  t h e  s a m e  t i m e  a s  

i t  i s  d o w n l o a d e d  ove r t h e  We b .  D u e  

to t h e  l i m i tat i o n s  of b a n dwidt h ,  i t  i s  

u s u a lly c o m p ressed to  a ve ry low 

q u a l i ty so  t ha t  t h e re i s  less da ta  to 

download lor ' b u ffe r' ) .  and fewe r 

i n terru p t i ons  req u i red  i n  t h e  

b ro a d ca st to  c a t c h  u p  w i th  t h e  

d ow n loa d .  

surround sound S e e  Jargon 

Buster, p. 1 23 

synthesis T h i s  refers to t h e  p rocess 

of  c rea t i n g  o r  develo p i n g  s o u n d s .  

T h e re a re m a n y  types of  syn thes i s ,  

i n c l u d i n g  a d d i t ive ! const ru cts 



s o u n d s  by c o m b i n i n g  va r i ous  

s i m ple wave s ) .  s u b t ract ive [ f i lt e rs 

a c o m p lex wavefo rm to a c h i eve a 

d e s i red res u lt ) .  g ra n u la r  [ p u t t i n g  

a var i ety of  s h o rt s o u n d  s a m p les  

toge ther  to fo rm a lo nger ,  m o re 

c o m p lex s o u n d ) .  a m p l i t u d e  

m o d u la t i o n  [ so u rce s i g n a l  

m u lt i p l i ed  b y  a s i m p le pos i t ive 

s i g n a l l ,  ri ng  m o d u la t i on  [ l i ke 

AM b u t  m u lt i p l i ed  w i th  a m o re 

c o m p lex b i po lar  m o d u la t i o n  

s i g n a l ) .  f re q u e ncy m o d u la t i on  

[ osc i l la t i n g  t h e  f re q u e ncy of t he  

s o u rce s i gna l ) .  waveta b le [ s i m i l a r  

to  s a m p l i n g  b u t  i n  t h i s  c a s e  a 

s u sta i n  p o rt i o n  of t h e  s o u n d  tha t  

ca n be he ld )  a n d  phys i ca l  mode l l i ng  

[ve ry co m p lex b u t  c loser  to t h e  

ac tua l  c reat i o n  of t h e  s o u n d  t ha t  

i s  b e i n g  synt hes i zed ) .  

synthesizer Syn thes i zers began  

a s  a n a log i n st r u m e nts t ha t  used  

osc i l lators to  g e n e rate tones  and  

a va ri ety of o t h e r  co m p o n e nts to 

mod ify o r  f i l ter t h ose tones ,  but 

pa rt ly due to a recent  res u rg e n c e  

i n  t h e  p o p u la r i ty of t hese  

i nstru ments ,  most of t hese  sounds  

can  n ow be re p ro d u ced fa i rly 

accu rately u s i n g  d i g i t a l  e m u la tors .  

I n  fa ct ,  most v i rt u a l  syn thes i zers o r  

eve n t he  sta n d a lo n e  e lectro n i c  

synths  use  t he  s a m e  a n a lo g - style 

p a ra m eters to c reate a n d  mod ify 

s o u n d s .  The bas i s  of  syn thes i s  was 

not  to  be l i m i ted by t ra d i t i o n a l  

i nstru ments ,  so t h e  c h a l le n g e  was 

to create new s o u n d s  and a lso to be 

a b le to  re p ro d u ce ex ist i n g  s o u n d s  

w i t h  a certa i n  d e g ree  of accu racy, 

but t r u ly or i g i n a l  and h i g h - q u a l i ty 

s o u n d s  c o u ld o n ly be g e n e rated 

wi th  a c o m p lex ser ies  of m o d u la r  

synth c o m p o n e nts .  S o u n d s  of 

c o m p a ra b le and often  su per ior  

q u a l i ty can  n ow be a c h i eved 

t h ro u g h  seve ra l m u c h  s i m pler  

d i g i t a l  m e a n s .  

TOM [Ti me Divis ion M u lt i plex ing )  

See Jargon Buster, p .  93 

tempo The  rate o r  pace of  a p i ece of 

m u s i c .  In d i g i ta l  a u d i o  t h i s  is 

u s u a l ly m e a s u red in BPM [ b eats  

p e r  m i n u t e ) .  

t ime-stretch ing  See Jargon 

Buster, p. 1 23 

t imel ine Refers to t h e  t i m e  

refe re nce m e t e r  a lo n g  w h i c h  a u d i o  

e leme nts a re a r ra n g e d  i n  m ost 

m u s i c  softwa re . 

total harmonic  d istort ion (THD)  

See Jargon Buster, p .  69  

transduct ion The  p rocess by wh i c h 

e lectro n i c  s i g n a ls a re co nverted to 

acoust i c  s i g n a ls ,  as w i th  a 

lo udspeaker ;  it a lso  a p p l i es  to when  

t h e  p rocess i s  reve rsed ,  a s  w i th  a 

m i c ro p h o n e .  

USB ( U n iversal Serial  Busl  

A d i g i t a l  data  transfer  tec h n o logy 

which f i rst boasted d a i sy- c h a i n i n g  

[ connec t i ng  o n e  per i p h e ra l  t h ro u g h  

a n other )  a n d  hot -swa p p i n g  

[ p l u g g i n g  o r  u n p l u g g i n g  w i thou t  

hav i ng  to re boot )  a b i l i t i es . The  

sta n d a rd was u p g ra d e d  i n  200 0 

to i n c l u d e  h i g h e r  b a n dw id th  

capa b i l i t i es  a s  we l l .  

VST o r  VSTi (Virtual Stud i o  

Technology i nstru ment)  See 

Jargon Buster, p .  93 

vector audio A concept  develo ped 

by Kaan  wh ich i s  s i m i la r  to t hat  

used wi th  g ra p h i cs  a n d  a lso s i m i la r  

to  M I D I ,  vector a u d i o  uses  t h e  

m i n i m u m  poss i b le i n fo rmat i on  to  

descr ibe m u s i ca l  p a ra m eters to a 

b rowser  p l ug - i n ,  t h u s  g e n e rat i n g  

m u s i c  o n  t h e  f ly. 

velocity U n d e r  n o r m a l  a tmospher i c  

c o n d i t i o n s ,  t h e  speed of sou n d i s  

344 metres/ 1 , 1 28 f e e t  p e r  seco n d ,  

b u t  t h i s  a lso refers to t h e  s p e e d  a t  

w h i c h  M I D I  i n st ru cts a n o t e  to be 

playe d .  

vinyl S h o rt for  t h e  a n a log v iny l  

record fo rmat ,  st i l l  t he  m ed i u m  of  

cho ice for  c lub t racks  and p u n k  

m u s i c  re leases .  

WAV (Wave f i le format)  See Jargon 

Buster, p. 1 22 

WAVE PFH Acronym for  

Wavele n g t h ,  A m p l i t u d e ,  Ve lo c i ty ,  

Envelo p e ,  P h a s i n g ,  H a rm o n ics  a n d  

Fre q u e n cy,  w h i c h  a re t h e  bas i c  

co m p o n e nts of a wavefo rm .  

W M V  (Windows Media  v i d e o  f i le 

format) See Jargon Buster, p. 1 22 

wavefo rm See sine wave. 
word In d i g i t a l  terms ,  a word is a 

str i n g  of b i n a ry i n format i o n .  Wo rd 

le n g t h  refers to t h e  a m o u n t  of 

b its used to  descr i be  a sa m p le of 

d i g i t a l  a u d i o .  See a lso binary a n d  

bit-depth. 
wet s ignal  T h i s  refers to an a u d i o  

s i g n a l  w i t h  effects a p p l i ed  to  i t ;  t h e  

m o re effects tha t  a re a p p l i e d ,  t h e  

·wetter "  i t  i s .  See a lso dry signal. 

XMF (eXtens ible Mus ic  f i le format) 

See Jargon Buster, p .  1 22 

g l ossary 1 87 
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3D Studio Max 1 79 

A 
Ableton Live 88,  1 08 ,  1 1 4 , 1 30 

Absynth 3 9 ,  1 00 ,  1 38 

Access 

Indigo 1 07 

Virus 1 07 

ACID PRO 88,  1 08- 1 09 ,  1 30 

acoustics 1 48 ,  1 5 1 - 1 5 2 ,  1 60 ,  1 83 

ADAT (Alesis Digital Audio Tape) 7 5  

ND convertors 84 ,  85 ,  8 6 ,  87 

ADK Model S 1 54 

ADR (Automated Dialogue 

Replacement) 1 20 

ADT (Automatic Double Tracking) 

40 ,  1 83 

ADULT 9, 1 8 1 - 1 82 

AGNULA project 1 34- 1 35 

AlF/AIFF (Audio Interchange File 

Format) 1 20 ,  1 60 ,  1 70-- 1 7 1  

Akai DPS24 7 1  

AKG 

C l OOOS 1 54 

C2000B 1 54 

albums 1 8 ,  1 9 ,  2 2 ,  6 1 -62 

Alesis Corporation 75 

aliasing 67 

ambience 1 60 ,  1 83 

amplification 44 ,  1 83 

amplifiers 3 2 ,  87 

AmpliTube 8 7 ,  9 7  

amplitude 3 6 ,  1 83 

analog, definition 1 83 

analog recording 1 5 ,  32-33, 34, 7 7 ,  82 

cleaning up 1 1 6 

DJs 78 ,  7 9  

mixing 1 59 

Anderson, Laurie 2 0 ,  60 ,  82 

Anthem 1 34 

Apple 1 8 ,  54 ,  85 ,  9 1 ,  1 00 ,  1 20 ,  1 69 

Apogee Mini-Me 84,  85 

archiving strategies 65 

1 88 

Ardenne, Manfred von 2 1  

Ardour 1 34 

Arena 1 65 

arpeggio 9 4 ,  1 83 

ASIO (Audio Streaming 

Input/Output) 9 0 ,  1 2 1  

Attack 3 7 ,  38 

attenuation 44 ,  1 83 

Audacity 1 34 

Audiophile 1 3  7 

Audiotrak 

Maya 1 3 7  

Prodigy 1 37 

audit trail 83 

AV! 1 2 0 

Avid Unity; MediaManager 90 

Avoption 90 

B 
Baird, John Logie 2 1  

bandwidth 1 83 

beat-matching/mapping 88,  1 08 ,  1 20 

Berliner, Emile 1 6  

BIAS Deck 84 ,  85 ,  1 1 5- 1 1 7  

Mac o r  P C  1 3 0  

surround sound 1 05 

video 89 

BIAS Peak 3 6 ,  5 1  

games 1 7 9  

timeline 9 6  

wave editor 1 60 ,  1 7 1  

bi-directional microphones 1 55 

binary 

code 4 6 ,  50 ,  55 

definition 1 83 

bit depth 2 6 ,  4 1 ,  48 ,  50--5 1 ,  1 83 

Blu-Ray 55 

BPM (beats per minute) 1 83 

Brand, Stewart 64 

brown noise 45 

bus 1 2 0  

B-Wave (Broadcast Wave o r  BWB) 5 5  

byte 1 83 

part 04. f u ture views 

c 
Cakewalk 

DXI 90 

SONAR 93 ,  1 00 ,  103,  1 23 ,  1 7 9  

cardioid microphones 3 1 , 85,  1 55,  1 83 

Case Research 1 9  

Cathedral 1 65 

CDs 5 4 ,  64 

bit depth 48 

history 2 5 ,  2 6  

noisy 55 

reference 1 69 

sampling rate 5 1  

CEL (Cool Edit Loop) 1 20 

choruses 1 64 

Clark, Chris 9 

Clavia 53 

Clearmountain, Bob 1 69 

click 1 20 

clipping 1 83-4 

Cole, Tim 9, 1 7 7 

Columbia Records 1 7 

compression wave 28-2 9 ,  1 84 

compressors/compression 1 4 ,  6 7 ,  

1 58 ,  1 64 

computers 80 

history 2 3 ,  2 4 ,  25  

power 65 ,  66 

software-only solutions 9 2-9 7 

studio setup 6 6 ,  70--83 ,  9 2-97 

system requirements 76, 1 3 0  

concert pitch 43 ,  1 85 

condenser microphones 2 0 ,  2 1 ,  

1 54 ,  1 55 ,  1 84 

continuous tone 3 6 ,  1 8 4  

controller keyboards 1 06 

Cool Edit 50 ,  1 05 ,  1 1 5- 1 1 7  

Cool Edit Pro 3 6 ,  84 ,  8 5 ,  89 

COSM (Composite Object Sound 

Modelling) 7 4 ,  1 83 

Creative Labs, EAX 1 7 9 

Cubase 50 ,  80 ,  9 3 ,  9 9 ,  1 00-- 1 05 

Channel Mixer 1 58 

dongles 1 42 

games 1 79 

system requirements 1 30 

video 1 04 

VST 9 1  

Cubase 5 VST 48,  1 00 

Cubase SX 48,  5 1 ,  84 ,  1 03 

audit trail 83 

Groove Template 1 04 

video 89 

Cubase SX/XL 1 00 

Cubasis 85 

cut-and-paste 2 5 ,  7 8 ,  80 

CV (Control Voltage) 1 83 

Cyclone groove sampler 1 03 

D 
DAC (digital to analog convertor) 

5 5 , 67 

dance music 7 8 ,  7 9 ,  88,  1 1 4 

data interfaces 90--9 1 

DAT (Digital Audio Tape) 5 5 ,  7 7  

bit depth 48 

recorders 85 

DAT Politics 9, 1 82 

DAWs (Digital Audio Workstations) 

.7 1 ,  7 4 ,  1 84 

Decay 3 7 ,  38 

decibels 3 4 ,  4 1 ,  1 84 

degradation 33 ,  1 84 

Delay 3 7 ,  40 ,  1 64 ,  1 8 4  

Delta 1 3 7  

destructive editing 7 8 ,  1 8 4  

dictation machines 1 6 ,  1 9  

Digi 00 1 /002 7 0 ,  1 42 

Digidesign 

see also Pro Tools 

Avoption 90 

Digi 00 1 1002 7 0 ,  1 42 

DirectConnect 90 

Mbox 7 0 ,  7 4 ,  7 5 ,  8 5 ,  1 42 

TDM 9 1  

digital, definition 1 84 



digital rights 2 7 ,  6 2 ,  1 4 1 - 1 43 envelopes 37-3 9 ,  52 graphical representation 78 J 
DirectConnect 90 ACID PRO 1 08 Grimsdale, Charles 1 43 j amming 88,  1 1 4 

directional microphones, see also definition 1 84 Grokster 1 4 1  Jazz+ +  1 3 4  

cardioid microphones Environment 1 04 Groove Machine 1 03 Jobs, Steve 1 3 1  

DirectSound 90 EQ (Equalisation) 43-44 groove templates 1 03- 1 04 Jung, Tom 5 1  

DirectX 90 definition 1 84 Groove Tubes 

DirectX Instruments 90 mixing 1 57 ,  1 58 ,  1 59- 1 60 l B  1 54 ,  1 55 K 
distortion 1 4 ,  3 7 ,  1 64 ,  1 84 European Broadcasting Union 55 GT57 1 54 keyboards 1 06- 1 07 ,  1 38- 1 40 

dithering 67 expanders 1 64 Grungelizer 48 envelope 38 

DJs 78 ,  7 9 ,  88 GSMP 1 34 KorgTriton 53 ,  94 

DLS (DownLoadable Sample) F GUI (Graphical User Interface) 1 1 4 ,  Mellotron tape-driven 23 

format 1 20 faders 1 84- 1 85 1 2 7 ,  1 85 MIDI 9 7 ,  1 06- 1 0 7 ,  1 2 2 

DMP3 1 55 flying 7 4 ,  1 56 ,  1 85 guitars 2 2 ,  2 3 ,  86-87 Midiman Oxygen8 1 2 2 ,  1 23 

dongles 1 42 ,  1 84 Fairlight CM! 52 key mapping 1 20 

Doppler effect 40 ,  1 84 far-field monitors 1 67 H Knight, Mark 9, 1 78- 1 80 

drivers 90- 1  file formats 1 20 HALion 5 3 ,  J OO ,  1 40 Kaan files 1 7 6 

dry signal 1 84 file sharing 6 2 ,  1 4 1  harmonics 43 ,  1 85 Kontakt 1 00 ,  1 38 

DSP (Digital Signal Processing) 1 1 6 ,  file size 5 1  harmonisers 1 64 Karg 

1 2 0  film 1 9 ,  2 1 ,  58 hi-fi (high-fidelity) 33 ,  1 6 6 ,  1 67 ,  Electribe 5 2  

ducking effects 1 03 frame rates 96 1 85 Triton 53 ,  94 

Duo 85 history 22-2 3 ,  2 4  Hitpoint I 0 4  Kuperus, Nicola 1 8 1 - 1 82 

DVDs 2 6 ,  5 4 ,  64 ,  9 6 ,  1 0 4  Linux 1 3 5  HMV l 8  

DWD (DiamondWare Sound Toolkit) FireWire 8 9 ,  1 23 ,  1 33 ,  1 85 Hold 37 L 
format 1 20 flangers/flanging 40 ,  1 64 ,  1 85 HTDM (Host Time Division laptops 7 5 ,  85 ,  1 29 

DXl 90 flying faders 7 4 ,  1 56 ,  1 85 Multiplexing) 8 7 ,  9 1 ,  9 7  j amming 88,  1 1 4 

dynamic effects 1 64 FM? 1 00 ,  1 38 Hydrogen 1 34 latency 1 2 1 ,  1 30 

dynamic microphones 1 55 ,  1 84 frame rates 9 6 ,  1 85 hypercardioid microphones 1 55 law 6 2 ,  1 4 1  

dynamic range 4 1 ,  4 9 ,  1 84 FreeMIDI 90 Hyper Edit 1 02 ,  1 03 Leckie, John 77 

frequency 40 ,  5 1  Leech, Owen 9 ,  65 ,  7 5 ,  1 7 6 

E definition 1 85 licencing 1 80 

Easton, Edward I 7 range 43 IK Multimedia, Amplitube 8 7 ,  97 limiters 1 64 

EAX 1 79 spectrum 45 Indigo synthesizer 1 07 limiting 1 85 

echoes 40 ,  1 64 ,  1 65 ,  1 84 F>.-pansion 1 33 inserts 1 02 ,  1 85 Line 6 POD 86 ,  87 

Edison, Thomas 1 6 ,  1 7 ,  1 9 ,  3 1  lntels Centrino, wi-fi 1 7 6  Linux 5 9 ,  1 28- 1 29 ,  1 33 ,  1 34-- 1 35 ,  1 74 

editing 35 G intent 1 7 7 LM7 virtual drum unit 1 00 

effects 1 58 ,  1 62-5 , 1 84 Gabriel , Peter 9 ,  1 2 ,  1 3 , 6 6 ,  1 43 ,  1 53 International Association of location recording 84-85 

Electribe 52 gain 1 85 Keyboard Manufacturers 42 Logic 50 ,  80,  84 

Electronic Arts 1 78 ,  1 80 games 2 7 ,  5 9 ,  1 7 6 ,  1 78- 1 80 Internet 63 audit trail 83 

Emagic 1 00 ,  1 3 5  General MIDI (GM) 1 2 7 digital rights 6 2 ,  1 4 1 - 1 43 games 1 79 

see also Logic Audio generative audio 1 7 6 ,  1 7 7 history 2 5 ,  2 6  system requirements 1 30 

Emulator 52  generative music 2 6 ,  1 85 radio 1 74- 1 7 6  VST 9 1  

Eno, Brian 9 ,  1 4 ,  3 7 ,  42 generative music engines (GMEs) 1 77 iPod 2 7 ,  1 3 3  Logic Audio 9 3 ,  1 00- 1 05 ,  ! OS 
Ensoniq Mirage 52 Gramophone 1 6  iTunes 1 33 dance music 88 

in dex 1 89 
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Groove Machine 1 03 

Hyper Edit 1 02 ,  1 03 

Mac or PC 1 30 

mastering 1 70 

timeline 96 

video 8 9 ,  1 04 

Logic Gold 8 5 ,  1 00 

Logic Platinum 80 ,  1 00 

loops 2 4 ,  5 2 ,  88,  1 06 ,  1 8 5  

ACID PRO 1 08 

Reason 1 1 3 

loudspeakers 3 2 ,  3 4 ,  1 66- 1 69 ,  1 85 

degradation 33 

invention 20 

miniaturisation 23 

M 
Mac 

downloads 1 42 

Emagic 1 00 ,  1 35 

history 2 4 ,  25 

location recording 83-84 

Logic 1 00 ,  1 05 

Mbox 85 

production suites 1 0 0  

pros an d  cons 1 28- 1 33 

QuickTime 2 5 ,  8 9 ,  9 1 ,  1 2 0 

video 89 

Mackie 1 05 

magnetic induction 3 2 ,  1 85 

magnetic tape 32 

Making Waves 80 , 88 

Malstrom synthesizer 38, 39, 1 1 3 

Marconi, Guglielmo 1 7  

marquee 80 ,  1 85 

MAS (MOTU Audio System) 90 

mastering 1 70- 1 7 1  

master/slave 1 20 

Matrix step sequencer 1 1 0 ,  1 1 3 
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Audiophile 1 37 

Delta 1 37 

1 90 

DMP3 1 55 

Duo 85 
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bit depth 48 

recorders 7 3 

MediaManager 90 

Medium-size Room 1 65 

Mellotron 2 3 ,  52 
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microphones 20 ,  2 1 ,  3 1 ,  3 2 ,  34 ,  8 7 ,  

1 54- 1 55 ,  1 69 

cardioid 3 1 ,  8 5 ,  1 55 ,  1 83 

condenser 2 0 ,  2 1 ,  1 54 ,  1 55 ,  1 84 

definition 1 85 

dynamic 1 55 ,  1 84 

hypercardioid 1 5 5  

omnidirectional 8 5 ,  1 55 

portable recording 85 

microstudios 7 3 

middle A 43 ,  1 85 

Midiman Oxygen8 keyboard 1 22 ,  1 23 

MIDI (Musical Instrument Digital 

Interface) 5 1 ,  80 ,  9 0 ,  1 04 ,  1 1 6 ,  

1 2 2- 1 2 7  

ACID PRO 1 08 

events 1 03 

event window 97 

keyboards 9 7 ,  1 06- 1 07 ,  1 2 2  

ports 1 23 ,  1 24- 1 2 6 

sequencing 9 2 ,  9 4 ,  1 00 

MID (MIDI file format) 1 20 

Migliari, Marco 9, 1 4 , 66 ,  7 1 ,  7 5 ,  7 7 ,  

7 8 , 83 ,  1 60 ,  1 7 6  

Miller, Adam Lee 1 8 1 - 1 8 2  

Mini-Me 84 ,  8 5  
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second) 48 

Mix digital mixer 1 34 

mixers 7 4 ,  1 56- 1 58 

mixing 44-4 5 ,  1 56- 1 6 1  

see also equalisation 
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desks 73 

mix definition 185 

phasing 4 1  

velocity 37 

M-Lan 1 2 3  

MME 9 1  

modulate 1 85 

monitoring 2 2 ,  1 52 ,  1 66- 1 69 

monitor speakers 1 66- 1 69 

monophonic 1 85 

Moog Voyager 40 

Moore, Gordon E. 65 

Moore's Law 18 ,  65 

Moore's Wall 18 ,  65 

MOTU Digital Performer 9 0 ,  9 3 ,  98 ,  

1 00 ,  1 03 

MOV 1 20 

MP3 1 5 , 2 7 ,  5 4 ,  1 20 ,  1 33 
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Group) 2 7 ,  1 20 

multimedia 5 9 ,  1 04 

cards 54 

editors 1 1 5-- 1  7 

multitrackers 2 6 ,  1 1 5-- 1 1 7  

multitracking 1 8 ,  7 2 ,  7 3 ,  7 5 ,  1 85 

see also BIAS Deck; Cool Edit Pro 
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Native Instruments 

Absynth 3 9 ,  1 00 ,  1 38 

FM7 1 38 

Kontakt 1 00 ,  1 38 

Reaktor 1 00 ,  1 38 ,  1 42 ,  1 7 9 

near-held monitors 1 67- 1 68 
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networked studios 7 1  

Neumann 20 

TLM 1 03 1 54 

noise 3 7 ,  45 

gates 1 64 

reduction 1 85 

non-linearity 80 

Nord Lead3 1 06- 1 07 
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