
Innovation can be defined simply as a “new idea,  
device or method”. However, innovation is often  
also viewed as the application of  better solutions  
that meet new requirements, unarticulated needs, or 
existing market needs. Innovation is related to, but not  
the same as, invention, as innovation is more apt to 
involve the practical implementation of  an invention 
(i.e. new/improved ability) to make a meaningful impact in  
the market or society. Innovation often manifests itself  via the  
engineering process, when the problem being solved  
is of  a technical or scientific nature.

Any hardware or software that generates and transmits  
data to electronic or digital devices, typically  
to trigger sounds and control parameters of  an  
electronic music performance. Controllers usually do 
not create or produce musical sounds by themselves. 
Controllers typically have an interface, 
which the performer presses, strikes, blows  
or touches. This action generates data, which can then 
be transmitted to a device such as a synthesizer, mixer 
or audio processor. Controllers are found in most digital 
and analogue music recording and performance systems.

I N N O V A T I O N C O N T R O L L E R

a brief  record of  something written down to assist the memory or for future reference.
N O T E S

to (cause something to) grow or change into a more advanced, larger, or stronger form.
D E V E L O P

Any skilled expert that uses their  
technical knowledge to overcome a  
problem. Hacker culture is an idea  
derived from a close community of   
enthusiast computer programmers and  
systems designers in the 1960s 
around MIT. The concept expanded  
to the hobbyist home computing 
community in the late 1970s and on  
software in the ’80s and ’90s. Today, 
hackers with similar interests gather  
together to work on projects, share 
knowledge and collaborate on ideas  
at events called hackerspaces. 

H A C K E R

A system of  rules that allow two or 
more entities of  a communications 
system to transmit information via 
any kind of  variation of  a physical 
quantity. The protocol defines the  
rules, syntax, semantics and  
synchronization of  communication and 
possible error recovery methods. 
Protocols may be implemented by  
hardware, software, or a combination  
of  both. A group of  protocols  
designed to work together are known  
as a protocol suite; when implemented 
in software they are a protocol stack.

P R O T O C O L M I D I

Musical Instrument Digital Interface  
(MIDI) is a technical standard  
defined in the late 1980s that  
describes a communications protocol,  
digital interface, and electrical  
connectors that connect a wide variety  
of  electronic musical instruments,  
computers, and related audio devices.
A single MIDI link can carry up to 
16 channels of  information, each of  
which can be routed to a separate  
device. MIDI carries event messages  
that specify notation, pitch, velocity,  
vibrato, panning, and clock signals.

a hackers guide
‘



co
nt

en
ts04. Hacking 101:

Novation’s Chief Scientist 
primes the concept

Weirdcore:  
Aphex Twin’s chief visual corruptor14.

20. Hacking for Hardware:  
Designing machines using  
graphical software

34. Behind the Screens:  
The lives of Women  
developers in music

28. Bob Jaroc:  
Visual alchemist

notes #004



co
nt

en
ts

Notes is Novation’s recurring series of editorial content in zine format. In Notes, we intend to inform and 

inspire through interviews with creators, deep dives into new technology and communities, and stories 

from the back rooms of Novation’s HQ. We welcome your comments at editor@novationmusic.com.
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Making music is one of the purest creative experiences a human can  

enjoy. As a species, our musicians have transitioned from banging on things  

to designing purpose-built instruments out of organic materials, to harnessing 

modern technological advances to make new musical devices — and previously 

unimaginable sounds. At every stage, we have adapted, updated and invented, 

to keep the wheels of progress in music technology turning. (Some people still 

bang on things.)

This guide is dedicated to the concept of this constant advancement in the 

ways we create the sonic artform. But you came here to actually make music, 

right? So why are you reading this? Stop it! Go make music! 

Oh, you’re still here. I guess that means you’re not some kind of superhu-

man musical colossus, churning out a stream of classic tracks. If you are, then 

sorry, Richard, get back to the Cirklon. (That’s an Aphex Twin joke — Ed.)

Given that you’re not a musical AI, then it’s OK to admit that you can’t 

always make music. Don’t worry, I wouldn’t presume to diagnose your creative 

process, but I guess you decided to read this because it’s at least tangentially 

about music. So I will presume that you hoped to find some inspiration to  

create something. Because, to me, that’s what hacking is all about: creation. 

And yes, on the other side of the coin, destruction. 

So let’s talk about hacking. Whether it’s a specific problem you want to 

solve, or a new area you want to explore, or just idle curiosity, it might lead you  

to new ways of making music. It also may take you on a twisted and terrifying 

journey of self discovery, learning, frustration and enlightenment. Or it might 

bore you to tears. Whatever path you take, let’s hack! 

Hacking

Forget the notion of hacking for 
malicious intent; hacking can  

accelerate your creativity and  
help bring your ideas to life!

WORDS: DAVE HODDER
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Hacking is something that I love. It’s something a lot of people love, 

but also something that can be misunderstood, intimidating or even 

frightening. I’m going to define it as broadly as I can, as ‘making stuff 

quick & dirty’. There are many things to hack, and many reasons to do 

so. I’m not interested in (or experienced in) the darker side of hacking, 

so if that’s what you’re after, head over to the deep web. 

Now that all three people who think breaking people’s websites is 

a cool thing to do have gone, we can talk about why we might want to 

hack, whatever that means to us. 

Hacking = making  

stuff quick & dirty

To Learn Something 

Learning is a personal thing. Some people love to go ‘depth first’, delving 

downwards to a profound, ‘first-principles’ understanding of their chosen  

domain. I’m more of a ‘breadth-first’ person; I take in a shallow view of the 

situation as widely as I can, and look to get something working that I can 

build on and use as a vehicle for deeper insight. Both have their pros and 

cons. A depth-first approach is amazing in the long term, but starts slow. 

Breadth first gets results quickly, but can leave gaps in understanding that 

can fester for years and cause serious damage if not identified and fixed. 

Either approach can be hacked. Depth first? Challenge yourself to make 

or do a tangible thing with every new piece 

of knowledge you find! Breadth first? See  

if you can explain what you’ve done  

to someone else, and fill the  

gaps in your knowledge 

where you stumble. 

WHY HACK?
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To Achieve a Specific Result 

If there’s something you need to do like right now, 

you’ll have to hack it. Whether that means string  

and sellotape, or using a tool that you know well 

enough to work with quickly, even if it’s the  

wrong tool for the job, that’s a hack. A  

necessary hack. You sometimes hear the  

myth of the ‘10x engineer’ — someone  

ten times more productive than us  

average folk. In almost every case,  

these are breadth first people  

who get stuff done fast;  

cleaning up in their wake is  

what appears to drag down  

the rest of us! Knowing when  

to hack and when to engineer is  

a fine art, which we’ll touch on again later.

Because It’s Fun 

Systems are interesting. Moving parts, 

mechanisms, ideas, cultures, code, 

encryption schemes, protocols, natural 

language, wetware... all can be hacked. 

Sometimes that’s just, well, pleasing. 

Let’s not try to define it, but just take it 

as read that making and doing is fun for 

its own sake. If you’re the sort of person 

who only cares about your outputs — 

your finished tracks, or whatever they 

might be — try and switch it around. 

Focus on the process and the journey. 

To Save Money and/or Time 

Back in the 90s, there was a full-on 

language war between the “hackers are 

the bad people who want to steal your 

computer” gang and the “no but we’re 

just programmers!” crowd. I love that 

both camps lost, and popular culture 

did its thing and co-opted the word. 

These days pretty much everyone knows 

that a hack is a neat trick that’ll save you 

time or money. It might not be pretty, 

but its neatness has a different kind  

of beauty. 

To Show Off 

In the early days of software piracy, 

hackers would insert their own text,  

and later graphics and sound, into 

the loading screens of software they 

cracked. This spawned a whole scene  

of people who’d lost interest in cracking  

software, and just wanted to show off 

their incredible graphics and sound 

skills. Demonstrating the cleverness, 

artistry, or sheer audacity of a hack  

is powerful motivation! 
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Software 

I’m going to guess that you’re already 

using software in your music making to 

some extent. (Even if you’re 100% DAW-

less, I’ll bet you have kit with processors, 

firmware and bits and bytes in there 

somewhere. So there’s a great chance 

you can hack that somehow!) 

But in the coventional software realm, 

take a look at the things that your 

screen-based tools are designed to do, 

but you didn’t know. 

How many keystrokes do you use 

regularly? Getting quick with a few 

handy key combos can make your  

life so much easier. Spend some time 

scanning the user guide to find things 

that could make a difference to the  

way you work, and print a cheat sheet  

to help you recall your shortcuts. What  

other ‘power user’ features have you 

heard about but never learned? Try  

to build a track using a new feature  

as much as possible. It might sound  

terrible, but the process will  

be enlightening.

Scripting 

If you find yourself doing anything  

repetitive on a computer, know this: 

there has to be a better way. Did you 

know Mac OS comes with a built in 

scripting tool, called Automator? This 

can let you record and replay actions 

on your computer. Do you find yourself 

moving sample files around, renaming 

them one by one to organise them? 

What can you script to make things  

less boring? 

Often, when I’m in the middle of 

something else, I’ll take the long way 

round because I know it’ll be quicker. 

What I really mean is that it’ll be pre-

dictably awful. Maybe, like me, you avoid 

these administrative tasks completely, 

but a little bit of a tidy up backstage will 

help your whole production run more 

smoothly. There has to be a better way, 

so make a little time to explore it. 

Software That Wants To Be Hacked 

Tools like Max for Live are designed  

specifically to help you extend and 

modify software. Got Live Suite? Then 

you have Max for Live. Not only can you 

run a massive library of weird and  

wonderful things other people have 

built, you can modify them and even 

build your own. Max isn’t for everyone. 

It can be baffling and frustrating. But 

so is playing the guitar! Fire it up and 

see what you can do. Persist at it for an 

hour — if it ends in failure, you’ve not lost 

anything (you weren’t making music 

anyway, right?!) 

“If you find yourself 
doing anything  
repetitive on a  
computer, know 
this: there has to  
be a better way.”

THINGS TO HACK
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I’m going to let you in on a secret: there are  

no good programming languages. There are  

no bad programming languages, either. They’re  

just tools, ways of thinking, ways of describing  

ideas. As such, there is no right or wrong. Some of  

them will work for you, some won’t. On the other hand,  

there are most definitely good and bad communities  

around these tools. Find a place that’s welcoming, that  

doesn’t berate people for asking novice questions, and you’ll  

be just fine.

Protocols 

A protocol is simply an agreed way  

for things or people to communicate.  

We’re lucky in music to have a very  

accessible, if sometimes maddening  

example: MIDI. MIDI is wonderfully  

simple to process and create, and is 

probably going to be your gateway to 

hacking and repurposing any hardware 

products that you own. A little time 

invested in learning about MIDI messag-

es will go a long way. Not least because 

pretty soon you’ll have to learn about 

things like bits, bytes and hexadecimal. 

These things aren’t as complicated as 

they sound, but can be an obstacle to  

understanding. Open Sound Control is 

another protocol that pops up, mostly  

at the hackier end of the spectrum. It 

runs over a network, as well as locally, 

and is free of some of the limitations  

of MIDI. You don’t need to learn low- 

level concepts like bits and bytes to 

send messages over OSC, so if that  

puts you off it might be a good choice. 

Hardware & Systems 

If you’re starting out trying to learn 

about car maintenance, you face a bit  

of a quandary. One of the easiest 

systems for a wannabe mechanic to 

work on is a car’s brakes. You only need 

a jack, stands and a few spanners to 

change the pads, and not much more 

to do rotors, calipers and brake fluid. A 

great place to start, except... well. It’s the 

brakes. If you screw it up, you’re putting 

lives at risk (see ‘when not to hack’ later 

on!). Thankfully, music tech is a lot less 

likely to hurt you. Nonetheless, hacking 

hardware, particularly electronics, is a 

bit more intimidating than software. 

There is electricity. There are soldering 

irons, warranties to void, and the  

possibility of expensive mistakes. 

The good news is twofold. Firstly, 

electronics has been revolutionised over 

the last few years. Hackable gear like 

the Arduino and Raspberry Pi, and even 

slick educational products like Little 

Bits, are readily available — for a price! 
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If you want to build stuff from kits, or from  

scratch, there’s loads of possibilities out there. 

Secondly, as a music tech fan (I’m presuming),  

you already own bit of gear that likes to  

connect up to other things. Audio, MIDI,  

OSC, CV, S/PDIF... music tech hardware  

plays well with others. These protocols  

all offer opportunities to hack without so much  

as a screwdriver (though you’ll need wires, so many wires).  

Connecting things up in unusual ways was fundamental to the dub sound,  

as pioneering producers like King Tubby used their studios and mixing consoles as  

instruments. FX and inputs blended together into feedback loops. Tape splicing 

and looping — or other practices that use a piece of gear in unintended ways — is 

classic hacking. What kit do you have that could do something unusual? Which 

connectors have you never used? What does MIDI sound like as audio?  

How far can you get before firing up the DAW? 

Your Own Mind 
Whether you subscribe to the idea that your brain is a computer or not, you can most certainly hack it. Do you hear ‘Yanny’ or ‘Laurel’? Could you hack other peoples’ brains with your music? This might require a healthy dollop  

of introspection, meditation or mild  hallucinogens (over-the-counter, of course), but if successful, you could  radically rewire your creative process.  

Perception Hacks 
Optical illusions illustrate the frailty  of our understanding of the world. What better way to demonstrate the inherent hackability of our minds than static shapes that appear to move? Given that we don’t see the world as it truly is, what else is there that you’re not seeing properly? Can you identify when  

someone or something is using the hackability of your brain against you? Look out for clickbait that you can’t resist. Think about advertising. Think about this guide — why are Novation writing about this stuff, are they trying to hack my brain? (Yes. Yes we are —Ed) No need for a tinfoil hat if you can spot basic social engineering. It’s way more powerful than mind control rays! 
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When Not to Hack 

As I mentioned earlier, there are situa-

tions where taking a hacker’s approach 

is completely inappropriate. Many of 

them are obvious — anything where 

safety is at stake requires disciplined  

engineering. Even if safety isn’t a  

concern, there’s definitely a time and 

a place for hacking. An early prototype 

of a new kind of product? Perfect, hack 

away. But once that prototype becomes 

a real thing, it can be hard to euthanise 

the hacks that got you there, and they 

sometimes make it into production. 

Hacks don’t necessarily mean bugs, but 

they do often mean maintenance issues, 

which are no kind of fun. 

So we’re left with a tough decision 

to make: at what point must curious 

hacking give way to proper engineering?  

I’m just going to let that one hang,  

because I still don’t know the answer! 

Hacking Science 

Another place where hacking is  

insidious is in science, and particularly 

in machine learning. A generation  

of hackers are getting into machine  

learning and AI (Artificial Intelligence), 

thanks to amazing free tools and a 

wealth of great learning resources. This 

is a wonderful thing, but not without 

risks. The fun part is that Actual  

Scientists are every bit as vulnerable to 

hacking their results as you or I. Perhaps 

more so, as institutions race to declare 

the next revolutionary algorithm that 

will change the world (again). 

How could you hack science? Let’s 

say you want to build an algorithm that 

tags sounds as percussive or melodic.  

You grab a nice big set of samples, 

labelled as one or the other, and start 

training a classifier. (A system that puts 

things into boxes, e.g ‘Spam’ or ‘Not 

Spam’.) You soon learn that it’s easy  

to create something that ‘overfits’ your 

training data. By that, I mean that it  

performs really well when it classifies 

your training samples, but doesn’t 

do very well when it encounters new 

sounds. So you split your training data 

into two: one set that you train with, and 

another that you test with. Now, when 

you measure performance on your test 

data, you can see how well your model 

performs when it’s never seen (heard?) 

those sounds before! 

Here’s where the hacking starts .  

You see, the one thing you should never 

show a hacker is a scoreboard. Let’s say 

your model gets a score of 55%. Assum-

ing you have 50% percussive and 50% 

melodic sounds in your testing data, you 

could get a score of 50% just by always 

guessing ‘percussive’. So 55% isn’t great, 

but it’s better than nothing. Could it be 

better? Sure it could! So you tweak and 

tune your model, retrain it, and then 

test it again. 53%. Ouch. Try again... 57%! 

Whee! 65%! (Nerdy interjection: This is 

effectively what the big stacks are doing 

WAYS TO HACK
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when they use ‘Auto ML’. They’re just 

running the darn thing thousands of 

times and picking the best performing 

variant.) But are you really making your 

model perform better in the real world? 

Or are you simply hacking your score  

on the test data?

Of course, there are lots of people work-

ing very hard on quantifying whether 

an algorithm has overfit or not, and 

how well it ought to generalise outside 

the lab. But it’s so easy for your brain to 

fixate on that score, and try to do almost 

anything to make the numbers go up. I 

have to watch myself carefully to try and 

keep that monkey honest! 

Of course, as soon as someone 

comes up with a metric for the validity 

of a scientific conclusion, folks will hack 

it. One such example is sometimes 

known as p-hacking (summed  

up really nicely by this: www.xkcd.

com/882). 

You don’t need to understand the 

statistics to see the point: by selectively  

picking which tests to perform, it’s 

possible to find an extreme result that 

looks plausible, and is exciting enough 

to publish. But it’s a filthy hack! 

Such a filthy hack that one could 

use it to hack the media, should  

you wish to make a point. 

Pet Projects 

It’s safe to say that pet projects are a 

good place to hack. But your motivation 

might not be the same as for a quick 

and dirty job that just needs doing. I see 

a lot of pet projects that are really about 

the joy of massively over-engineering 

something, which you could argue  

is still a kind of hack. Seeing just how 

beautifully one can craft something 

pointless has long been a software 

hacker tradition. Check out obfuscated 

coding challenges, or quines, which  

are programs whose only job is to  

reproduce themselves as output.  

Go figure! At this point, the hack has 

become the art, the whole point of  

the exercise. That’s lovely. Akin to the 

concept album in music, these kinds  

of hacks have their own charm. Who 

cares if you can’t dance to Moby’s ‘Thou-

sand’ any more — it’s a concept hack!

What might this over engineering look 

like in your music? Are you the sort who 

likes to lovingly program every drum 

hit, every note, every automation curve? 

How far can you take this? 

Hackathons
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Hackathons

I’ve written about hackathons before, 

but I’ve got a confession to make — I 

haven’t been to one for a long time. If 

you’re young, have free time, energy 

and a budget, then great, get along and 

hack stuff with other talented people, 

it’s a blast! If, for whatever reason, you 

can’t do that, don’t worry. Find some-

thing that works for you. Check out your 

local Makerspace (or start one!) or just 

hack your own stuff. 

How to Tell When You're Stuck 

Sometimes it’s painfully obvious. You 

can’t get the damn code to run without 

a ‘segmentation fault’ but what even 

is a segmentation fault and why is it 

happening? You’ve accidentally let the 

smoke out of a capacitor, and you have 

to wait for a replacement. Your cat has 

knocked tea all over your keyboard. 

You’re stuck. 

Sometimes it’s not obvious. You’re 

seven steps down the rabbit hole, and 

coming back up to reconsider your 

approach is the last thing on your mind. 

Surely, one more tweak, just there, 

that’ll do it... nope. But then, what about 

there? Still nope. 

This kind of situation can happen if 

you’re doing Proper Engineering, but it’s 

way more likely if you’re hacking away 

by the seat of your pants. Each path 

explored, risk taken and lesson  

learned is hard-won  

knowledge. 

Abandoning it and  

going back would  

be... defeat. And what were we saying 

about persistence? 

This is where your own psychology  

is the enemy. The ‘sunk cost fallacy’ is  

a tough one to beat — what if the truth 

really was just around the corner?  

The good news is that it doesn’t really  

matter. You can afford to choose either 

way: do I really want to get the thing 

working by any means necessary, or  

do I want to pursue this deep line  

of enquiry to the bitter end? 

I’d like to say that I’ve learned 

foolproof ways to catch myself when 

I’m stuck in one of these loops, but the 

truth is that I haven’t. The good news is 

that, for once, the demands of everyday 

life can help you here. Stop working. 

Play with your kids. Go for a walk. Eat 

something healthy. Get some sleep. This 

is pretty much guaranteed to help you 

solve your problems, and you can’t lose. 

The hacker coding away all night fueled 

by fizzy drinks and junk food isn’t just  

a lazy stereotype, it’s downright toxic. 

So that wraps up our Hack 101  

primer. Hopefully you find some  

inspiration in my ramblings — I’d say 

that if you go and try even the smallest 

hack mentioned here, I will have  

been successful in enticing you  

into the world of hacking. 
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All that’s left is for me to introduce 

some of my favourite hackers. I suggest 

that you take a few minutes to check 

out their work — hopefully they will 

provide even more hack inspiration that 

me! Thanks for reading. 

If you’re struggling with where to take 

your hacker tendencies next, or maybe 

you want some inspiration from some 

experienced hackers, we’ve compiled a 

short list of some of the hackers we love.

A L E X  L U C A S ,  Q U E E N S  U N I V E R S I T Y ,  B E L FA S T
Alex makes hardware and software to help people with learning difficulties to  

enjoy music making. This involves a lot of hacking, by necessity! Full disclosure:  

Alex used to work for Novation and was one of the guiding forces behind the Circuit  

and Circuit Mono Station. https://bit.ly/2qDufjX

M O L D O V E R ,  C O N T R O L L E R I S T  P I O N E E R 
Moldover puts hacked controllers at the heart of his act, in the name of making it 

more visceral and accessible. He’s been doing this for so long that he’s credited as 

the originator as the term ‘controllerist’. Moldover’s web site is a great window into 

his world. https://moldover.com

M I R I  K AT ,  A L G O R AV E  A R T I S T 
Miri makes beats, textures, sounds and visuals with code, live. Miri is a well-known 

artist on the Algorave scene (a play on the words algorithm and rave — you get  

the gist). I strongly suggest to see if you have a scene in your local town/city. Miri Kat 

also works for Novation, and is featured on p34 of this zine. https://bit.ly/2J0uwFf

A D A M  J O H N  W I L L I A M S ,  S E L F - H A C K E R 
Adam has a microchip under his skin that contains the source code for a generative  

techno composition. Also known as ‘Chemical Adam’, he has literally hacked  

himself to become a piece of music technology. You can discover more about  

him on his web site. http://adamjohnwilliams.co.uk

P R O F E S S O R  K E L L Y  S N O O K ,  M U S I C  T E C H  F E S T  I N N O VAT O R 
Ex-NASA engineer Kelly runs the Music Tech Fest hack camp, helping hundreds  

of people to hack all manner of amazing stuff. She also co-created the mi.mu 

Gloves, which allow musicians to control music using hand gestures. 

https://mimugloves.com/tech

HACKERS WE LOVE
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e had spent years doing live visuals for clubs  

in the UK and festivals throughout Europe , but 

for Weirdcore  — who prefers to keep  

his given name a secret   — a show-gone-wrong  

in Paris was a wake-up-call. 

“I was doing a gig with Ed DMX, and there 

was a problem with the projector,” he recalls. 

“Ed was like, ‘Well, is the sound system work-

ing?’ ‘Yeah.’ ‘Well, that’s the main thing then.’ 

Ed’s a good friend of mine, and I’m sure he 

didn’t mean much by it, but it kind of got me 

thinking, Why is that? Why do people just go  

to witness the audio, and the visuals are just 

a bonus?”

Weirdcore: Aphex Twin’s chief visual corruptor

H
For Weirdcore, that was the crux of  

the problem when it came to the perceived  

laziness of gig visuals. “Because people tend  

to think that’s its just something extra, the 

people who do the visuals don’t really put 

that much artistic effort to those visuals,”  

he says. It becomes a vicious circle: “The  

visuals aren’t that exciting, so people just 

stop caring about them.”

There’s little chance of people not caring 

about Weirdcore’s contribution to the art form 

nowadays. Even his commercial  

outings, like recent jobs for Nike 

and Adidas, are tripped out to the 

max — but it’s his current live-show  

work with Richard D. James, the  

electronic- music deity knows as  

Aphex Twin, that sees him pushing  

his art to the surreal limits. (You can 

sample his video wares at weirdcore.tv.)  

Novation plays a role part in that  

work — more on that later.

-Weirdcore
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As with Aphex Twin’s music, the visuals at the gigs can be intense  

they’re a phantasmagorical, kaleidoscopic, rapid-fire attack of

hypnagogic imagery. Weirdcore describes it as “high-impact lo-fi 

look meets hi-tek liveness,” but that only begins to scratch the 

surface of his on-the-fly artistry. “It’s a mix of psychological 

overload and psychedelic overload,” he explains, “which is something 

you don’t see too much. It’s not refined at all; it’s very raw. The more 

intense the better, really — the goal is to set the level up to 11.”

Weirdcore and Aphex Twin have more than a love of sensory overload 

in common — they both love to mess around with the facial imagery. “He’s 

been into that since his …I Care Because You Do album in ’95, with that 

portrait on the cover, and he’s been using variations of that on his  

artwork and videos through the years,” Weirdcore says. His own vision  

of facial manipulation includes interactive crowd visuals, in which the 

visages of local celebrities, specific to where the gig is taking place,  

are mapped onto the faces of crowd members.

“The thought of doing the face-mapping came from Richard  

requesting crowd visuals of some sort,” he says. “We first did a few 

shows with crowd images, but without face-mapping. It was okay,  

but I felt it was lacking something, so I thought it would be good to do 

some computer-vision stuff that analyses the footage and handles the 

face-mapping. And once I tried it, I realized that I had nailed it. I mean, 

the whole idea behind Richard having me do these kinds of visuals, 

along with the lasers and lights, is to distract the attention away from 

him and onto other things. The visuals focus it onto the screens; the 

lasers focus it on the sky. And the point of using the crowd members  

in the visuals is to put the attention back on the crowd itself.”

That’s the philosophy behind it — but how does Weirdcore bring that 

philosophy to fruition? Well, Max/MSP has a lot to do with it. “It’s a handy 

bit of software that allows you to build your own software, basically  

— you can do anything you want,” he explains. “Which is both a good 

thing and a bad thing. When you have a bit of software that’s set in 

stone, you can just go ahead and explore the possibilities of what  

you can do with it.”  

Weirdcore: Aphex Twin’s chief visual corruptor
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“But when you can just do your own 

thing, you tend to go down the rabbit 

hole. I end up programming stuff right 

up till the last minute, and then I’m 

like, ‘Oh my god, there’s no time  

to practice.’”

A friend — Andrew Benson, of  

software-development company  

Cycling ’74 — plays a role as well. “Pretty 

much all of the patches are done by 

him. I’ll just tell him I can build stuff  

in Max/MSP, and he can just knock 

it up a billion times better and more 

streamlined than I can. He makes all 

the magic work…though I don’t think 

he’s ever been to one of the shows!”

And as we said, Novation is a big 

part of the mix, too. Weirdcore’s been 

a fan of Novation products for many 

years, and was using the Remote SL 25 

as far back as the early 2000s. “Most 

of my friends make music, so my way 

of making visuals is very like how my 

mates were making music,” he says. 

Nowadays, Launch Control and 

Launchpad Pro, set in programmer 

mode, are his go-to controllers. But 

since he’s using the gear for a use that 

it wasn’t designed for, there was a bit  

of trial-and-error involved. 

Weirdcore: Aphex Twin’s chief visual corruptor

“It did take me a while to figure out 

how best to use them,” he admits. “For 

quite a long time, I was simply using 

Launchpad to trigger the images  

for the local-celebrity thing. But over  

the years, I’ve become much more 

interested in doing individual presets. 

I make loads of individual presets  

for different parts of the patches.  

So for example, I’ll have a preset  

for background picture, a preset  

for overlaid picture, and so on. For 

another patch, I’ll have presets for ‘3D 

model used,’ ‘camera position,’ ‘speed/

easing of camera transition,’ ‘type  

of background,’ ‘speed of 3D model  

animation, ‘amount of 3D distortion.’”

“Basically, I have an unlimited 

amount of preset combinations for 

each patch. Then I make all the presets 

color-coded, and then Andrew makes 

me a simple patch which enabled me 

to make Launchpad presets to control 

the different color-coded presets  

in each patch.”
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He enjoys the Launchpad Pro’s 
pressure-sensitivity. “It enables me to 
trigger multiple things at one time,” 
he says. “For example, I have this 
ever-expanding flashing effect  — so 
what I can do is trigger a clip, and if I 
feel that needs a flash now, I can just 
press harder and it happens. Stuff 
like that means I don’t have to look 
at the Launchpad, and I can spend 
more time looking at the screen.”

Weirdcore: Aphex Twin’s chief visual corruptor

And, of course, he loves the peace of mind that his Novation 
gear gives him in a live setting. “When things aren’t working as 

they should, it’s super stressful 
and I have to adapt really quickly,” 
he says. “Novation products have 
always been really stable  — and 
that’s why I’ve always used them 
over the years. When I’m using Launchpad Pro and Launch  Control in programmer mode, with Max/MSP communicating 

directly with them, everything works flawlessly, which makes 
things a bit less stressful.”

Thanks to Weirdcore’s work, an 
Aphex Twin show is much more than 
an electronic-music concert — it’s an 
immersive experience that engages 
the eyes as much as it does the ears. 
“It’s the audio that’s always gotten 
the attention — and understandably 
so, because that’s why people come 
to the gigs in the first place,” he says.  
“But if you can get it to the point 
where people are cheering just  
for the visuals…well, that’s such  
a great feeling.”
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Designing machines using graphical software

Novation staff discuss the hack-like process from 

paper sketch to finished product — and everything 

in between.

WORDS: CHRIS MAYES-WRIGHT

The concept of hardware hacking is most commonly  

associated with taking an existing device and modifying  

its feature set to enable it to do something it wasn’t  

intended to do. This somewhat subversive practice leads 

to new and interesting sounds and techniques, and flexes  

hackers’ creativity in ways that surpasses chords, beats  

and melodies. 

Examples of hacked hardware include  

circuit-bent children’s toys turned into musical  

instruments. The Texas Instruments ‘Speak & Spell’ 

provided vocal contributions to rave, breakbeat,  

jungle and drum and bass tracks. Other franken-toys  

offer otherworldly timbres reminiscent of ’80s  

movie sound effects, chiptune and elements of  

progressive electronica. 

But hacking isn’t just the practice that happens 

when an electronic device has reached the end of its life,  

or when a hack-minded person decides to start adding  

some of their personal flair to an existing thing.  

Product designers, striving to come up with new and  

envelope-pushing design concepts, use the hack  

mentality in the genesis phase of their projects.
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Software provides the platform and building blocks 

on which hardware is designed from scratch. Aside 

from sketches of concept products, which adorn 

the walls of inventors and designers the world over, 

it’s in software where hardware can come to life:  

ideas tested and virtual components blown up — all  

without a single puff of white smoke. 

Novation staffers Danny Nugent (Product  

Designer) and Mario Buoninfante (QA Engineer) 

explain in this piece how a hacker’s brain helps  

to work up design concepts, and bring software 

mockups to life in a physical form. Danny is a Max/

MSP user, while Mario prefers PureData (PD). While 

both applications share many similarities, they  

have a few subtle differences. They are both  

programming tools with a graphical user interface, 

which lets users drag and drop modules around, 

rather that writing and editing lines of code, as  

one would in a raw programming language.

S T A R T I N G  W I T H  S O F T W A R E

“Speed is the biggest benefit for me”
says Danny Nugent. “And with speed comes 

the ability to have something that you can test 

instantly, so you know that it actually feels good  

to play with.” Mario adds, “With both PD 

and Max, it helps that the workflow is  

familiar to people who use music machines.” 

Here, he alludes to the graphical nature of the  

programming tools. “Both programs came from  

the modular synth mindset, so if you  

already have that kind of background, it’s more  

intuitive compared to using Python or other  

script-based programming languages. PD and  

Max are both more of an environment, more  

something that you can call a tool, rather than  

a programming language.” 
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The modular synth comparison is easiest  

to make when considering the block-like 

method of constructing a synth in software.  

You start with a tone generator, build controls  

to modulate its envelope, add processing  

components like filters and distortion, then  

sum whatever audio is produced to your  

outputs. Simple, right? But what happens  

when you’re trying to design the control  

behaviour, to create objects like step  

sequencers, arpeggiators and chord makers  

—  all with LED feedback, touch sensitivity and 

with the need for total reliability. It’s here where 

the nuances of Danny and Mario’s work comes 

into play. 

Take the example of a step sequencer  

which, once deployed in a product, should 

be easy to use and intuitive. A step sequencer  

in a Novation product will have been designed  

in software, ported to hardware, and  

deployed in a mechanical and electrical  

design so that the user feels connected to the  

hardware as they would with any other  

musical instrument. But actually designing 

the behaviour is a very complex process. 

“It’s all about problem solving,” says  

Nugent. “With a step sequencer, even  

if it’s really basic, you have to create  

the framework for the data storage, clock  

handling, and very simplistic things like  

programming the method of turning  

notes and other things on and off.”  

Buoninfante continues, “Once you have 

started the process, you can start to  

hack your own version and add missing  

features that no other hardware has. Then 

you have something that’s unique.”

Hacking for Hardware: Designing machines using graphical software 
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At this point it’s important 

to point out that, although most  

Novation products start life as 

patches in Max/MSP or PureData,  

the actual behaviour of the  

hardware is controlled entirely by 

hardware, which is coded by DSP/

Firmware engineers. With this 

comes limitations. Danny Nugent  

comments, “our biggest concern, 

particularly on smaller devices, is 

ensuring we’re being efficient with 

processing power and memory.  

On small devices such as the 

Launchpad Mini, you have less 

memory, so you can’t be storing 

huge amounts of data.” 

“We’re constantly talking with 

our DSP engineer Matt Speed, 

to make sure we’re on track,” 

says Mario. “He’ll start telling me 

when stuff is going too crazy.  

Sometimes I know it because I’m 

maxing out my CPU on my Mac!” 

adds Danny. “Generally these  

hurdles don’t come up as often as 

you’d think, because a lot of the 

stuff we’re doing is with MIDI, so 

the data that we’re working with is 

fairly light.” (More on MIDI later.)

Hacking for Hardware: Designing machines using graphical software 

But before the software mockup 

can go any further, it’s important to 

test the user experience: how the 

instrument will feel and respond 

when played with. When a potential  

design is in software, the human  

interface is the keyboard and mouse: 

hardware interfaces with creativity- 

sapping limitations such as not being 

able to click more than one thing at  

a time. 

Designers prefer to emulate  

the tactile interface, as Mario  

explains, “Rather than messing  

around with mouse and keyboard, 

there’s a pre-stage where we  

t r a n s p o s e 

software functions to hardware  

tools that already exist, like  

Launchpad Pro, which is easy to 

use and which gives you a feeling  

of being a piece of hardware.  

During this stage, perhaps the audio 

is still coming out of the laptop and 

not every function has a dedicated  

control, but you’re hiding all those 

artifacts and allowing people to 

play with something that is tactile. 

 B R I N G I N G   D E S I G N S  T O  L I F E
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The amazing thing about using  existing products is that you could, for example, combine a Launch Control XL with a Launchpad Pro, and pretend that it’s a sequencer  and a mixer in one product. It’s so easy to chain them up. At that point, you will just use white tape to label the controls, or even  cover parts of it up to hide  controls that you don’t want to use. It’s all about making something that has playability in mind.”  Danny comments that  “Another technique is just using  colour on the RGB LEDs, and saying ‘this colour means this’.  Specifically if you’re mocking something up to look like Circuit, which has a very intuitive workflow that relies on colour a lot.” 
Once the collection of  placeholder hardware has been  assembled, the testing phase ensues.  “We first test what we built with people in the office, like our  product specialists Chris Calcutt  and Enrique Martinez,”  Danny states. “We’ll do some UX [user experience] testing  to see how people respond to it. From there, we reverse-engineer the software, and turn it into some hard requirements, and make a spec that a hardware developer  can follow.”

Hacking for Hardware: Designing machines using graphical software 

Image: A crude overlay on a product prototype.  Oftentimes, hardware developers need to get  creative with their labelling of the surrogate  equipment that lets them test their creations.
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Common in the design of many of Novation’s recent products  

(Bass Station II onwards, basically) is a very simple practice that allows the  

design team to do a lot with a little. Key to this is MIDI, the control protocol that 

has been central to music machines for over 30 years. By using MIDI wherever  

possible —  rather than custom-made control scripts — the team streamlines the  

process, and minimises the load on the electronic DSP components  

that make the products behave the way they were designed. This process also  

allows hackers to tap into the data and modify it, or duplicate it for other  

creative means. 

But MIDI is a rudimentary data protocol. Its 7-bit word length confines the  

number of values to 128 (hence the 0-127 limitations on MIDI CCs, Program Changes,  

and Channels). What this means in the real world is noticeable steps in effects  

like filter sweeps and such, and a fairly small number of control parameters  

available to the user. That is, of course, until you hack it. Despite MIDI’s  

technical on-paper shackles, hardware developers have engineered workarounds 

to MIDI’s limitations. Danny Nugent sheds light on some of the ways he and other 

Novation designers have circuit-bent MIDI to their advantage. 

“ W i t h  B a s s  S t a t i o n  I I  a n d  P e a k ,  t h e  p i t c h  c o n t r o l s  h a v e  m u c h  
h i g h e r  r e s o l u t i o n  t h a n  i s  n o r m a l l y  a s s o c i a t e d  w i t h  M I D I - c o n t r o l l e d  
e q u i p m e n t .  T h a t ’ s  b e c a u s e  w e  d e d i c a t e  t w o  C C s  t o  c o n t r o l  
t h e  f i l t e r ,  a n d  w e  u s e  t h e  r e s o l u t i o n  o f  t h e m  b o t h  c o m b i n e d . ”

One of the greatest hurdles of the original MIDI spec is the performance of  

the five-pin DIN port, which is the mandated standard for MIDI. Mario Buoninfante  

elaborates, “The hardware port itself is super slow, so as soon as you just try  

to send a lot of data via the DIN, it will just slow down. But the reality is that 

USB has been improved in a way that it has a huge bandwidth. Nowadays, you  

can send huge amounts of MIDI data over USB. There’s a huge difference than 

something you read on spec and something that you can actually do.”

One example of MIDI breaking its ‘slow’ stereotype was on a recent project where 

Danny Nugent assisted Lightshow artist Kaskobi to turn an array of Launchpads  

into a video screen. “He used a grid of Launchpads to display some visuals, and 

that was a Max patch that basically projected video onto the ‘screen’ where 

one pixel was one pad of the Launchpad. He was firing out 24fps to 16x64 pads, 

which is a hell of a lot of data.” 

Hacking for Hardware: Designing machines using graphical software 
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By keeping MIDI — not a proprietary  

language — at the heart of its products,  

Novation developers reap huge benefits.  

These benefits are also accessible to the 

end user, thanks to the utility application 

called InControl. Built into every new 

Novation product is an InControl mode, 

which is the key for hackers to unleash 

the power of their controller. By default, 

 a Novation product — take Launch Control  

XL as an example — will work in factory  

mode, meaning it operates under  

a pre-set configuration. But by entering  

InControl mode, you can intercept 

MIDI data and manipulate it. This has 

huge benefits for the hack-minded  

individual, who can use a Novation  

controller as their hardware interface 

for practically anything — from a custom  

mixer surface for a DAW or software 

instrument, to a lighting controller,  

to a pyrotechnics launcher! As long as 

the user has a grasp of MIDI, and other  

equipment and software that can speak 

the same language (which is highly  

likely given MIDI’s ubiquity), the possi-

bilities are endless!

But InControl isn’t just a handy  

programmer’s tool, it’s the application 

that Novation engineers themselves 

use to create design concepts. And 

as a result, it’s tried and tested, and 

regularly debugged to maintain  

maximum stability. This brings  

additional fringe benefits, as Mario  

explains, “InControl is included with  

all our hardware, and it gives you  

access to a lower level of controller  

data than other controllers. It’s not  

the lowest level, but it’s low enough  

so you can basically design your 

own controller. It doesn’t matter if  

our users are making experimental  

electronica or more commercial 

music, with InControl they can 

learn how to create, for example, 

their own synthesizer, Max patch,  

or Supercollider script. This is amazing  

for people learning about MIDI  

and controllers.” What’s more, other  

companies can implement Novation  

gear into their software, as in the case  

with various visual-processing soft-

ware tools. “The InControl API is  

available to the public, which means 

anyone can take it and use it.” 

Hacking for Hardware: Designing machines using graphical software 

Image: Novation products use MIDI at the heart of their products. But despite the seemingly limited  
nature of the protocol, clever engineering tricks let users, such as lightshow artist Kaskobi, send a lot  
of data over USB.
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For the hackiest customer, this might not be enough —  as Mario says “there 

will always be someone who wants more resolution or more processing pow-

er”. For those users, they can implement ancillary control platforms like OSC 

(Open Sound Control), in combination with conventional MIDI equipment. But 

for the garden variety hacker, and especially those new to the scene, Novation  

controllers, InControl and the internal MIDI framework they are built on can provide 

the backbone of any hacking project. For first-time hackers, Danny and Mario have 

some advice, to help newbies level up quickly. 

Danny: “Hackspaces are an excellent way to get into the mindset of hacking.  

Look for a Hackspace near you, sign up, check it out and take part, and be  

prepared to fail! And don’t be disheartened if you do fail — in the process  

of failure, you will learn an important lesson.” 

Mario: “You have to share. I’m not saying you have to share your work if you  

don’t want to, but you should share the experience in doing something with  

someone else, or share the outcome of your work. This could be playing a gig,  

or it could be coding with someone sat next to you, working together  

on a project. It can be whatever, but sharing is one of the most important  

things and it makes the experience worth having.”

Failing FastFailing FastFailing Fast Image: Danny Nugent and Mario 
Buoninfante examine one of their 
mockups for the Novation SL MkIII 
keyboard controller.

Though not truly “open-source”, InControl gives the hacker lots of potential,  

as Danny discovered himself as a student. “My final-year project was  

titled ‘The Interactive Control Of Music Technology’  

and I was doing that when the first Launchpad came  
out. But what I really wanted 

was a Monome, because you  

could program every element 

of it. Then I realised that  

the Launchpad had a  

programmers reference 

guide, which enabled me 

to start programming 

stuff, including my own  

Monome-esque apps.” 



“Before black and 
white TVs in Brighton 

totally disappeared, 
I’d go into shops 

and I’d go ‘Can I just 
switch off all your 

TVs?’ And they’d go 
‘What?’ And I’d say 
‘No, honestly, trust 
me, if they’re good,  

I’ll buy them.’ And  
I’d go and switch 

them off, and I’d go 
yes, no, yes…”

Bob Jaroc presses the power button 

on a fifty-year-old television and the 

picture crumples to a white dot,  

instantly evoking a lost age  

of broadcast technology. 

In a world where EDM shows  

are dominated by super-clean 3D  

renders and CGI animation, Bob  

has spent more than twenty years  

developing a uniquely grungy,  

retro visual aesthetic. Since making  

his name with art-electronica duo Plaid 

in the early 2000s, he has provided 

live visuals and designed and directed 

video shows for the likes of Fatboy  

Slim, Craig David, the Go! Team, Pete 

Tong and the Heritage Orchestra and 

Tom Staar, all of them generated from 

an Aladdin’s Cave of car boot sale video 

kit coupled with the latest 4k cameras 

and pixel-crushing computers.

Although Bob works with pictures 

rather than sound, his process will  

be familiar to anyone who’s ever used 

a sampler to do resampling. He begins 

each project by assembling a collection 

of video loops; sometimes these are 

animations or clips he’s filmed himself, 

while others are supplied by artists 

he directs or, where time and budget 

are tight, sourced from stock libraries. 

These are then taken to his Brighton 

studio, where they get played back 

and recaptured through a variety of 

old screens, cameras, test equipment, 

video players and more. 
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— Bob Jaroc

“For the last thing that I did for Norm [Cook aka 
Fatboy Slim] , at Alexandra Palace, I made  

a whole bunch of animations that occupied a space about an inch square.  

I brought them back here, listened to the track that it was going to be for,  

and then played it live into a monitor on that inch square of phosphors,  

re-filmed that, and then re-made the loops. And that’s what I actually played  

at Alexandra Palace. When you’ve got an inch’s worth of phosphors that’s been 

re-filmed on a beautiful macro lens and is suddenly 20 metres by 40 metres, 

it’s quite something to see!”

THE REMAKE IS BETTER THAN THE ORIGINAL
Bob’s workshop is stuffed to the gills with obsolete video and film kit, to the point 

where he has had to ban himself from buying any more cameras or TVs. It all gets 

used, and abused, in the process of content creation. “I’ve got a whole bunch of 

bits and pieces — electronics, old TVs, analogue stuff — and that gets all mixed 

up with more traditional ways of making visuals using Premiere, C4D and After 

Effects. I used Super 8 a lot in my work previously, but to get a 4k or HD transfer 

of Super 8 is a ton of money even just for one or two minutes. So I’m constantly 

looking for something that I can capture cheaply that has that kind of quality.” 
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Bob Jaroc: Visual Alchemist

“I’ll make a basic loop, 

play it through the TVs, effect 

it live, and then I’ll re-capture 

it and then I’ll edit it again. 

Where I’m not happy with 

the way it looks and I need 

some sort of analogue  

‘matteness’, I’ll replay it a 

couple of times through  

a VHS tape, or I’ll stick the 

original animations on to VHS tape, 

and when I play it back, I’ll mess with 

the tracking in time with the music. 

I’ll do that live, and then when I’ve 

captured it I’ll take it all back upstairs, 

chop it all up again and then make it 

show-ready.”
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“I’ve even got a bunch of cameras from the police department in Wellington — 

or was it Auckland? — that they used to use for their interviews. They put them 

in their cases without any packaging, and when I got them, they were in pieces. 

So I had the lenses out, I had the circuit boards out, and I ended up putting 

them back together again. They’ve got that old-school video thing that I’ve 

always been chasing, where when you see a bright light, it flares out in black 

instead of white. I love that.”

Sometimes the process of resampling is even more abstract, such as when 

Bob makes animations specifically to trigger oscilloscopes and other test gear, 

which he then films. “I make a lot of animations using those, and messing 

around with the circuitry inside them as well. Essentially this [the ‘scope]  

is a readout of this [the TV], and if you make something that contains a lot of 

colours and movement, it’ll look a very specific way. It’s a waveform monitor, 

but I’m using it as something to re-film and as a source of making my visuals. 

That’s a key thing of mine.”

Bob Jaroc: Visual Alchemist

CLIP CAPTURE
It’s all about exploiting the quirks of 20th Century technology for artistic effect, 

and to do this, Bob employs some very 21st Century methods. Raw video  

fragments that are ripe for analogue reprocessing are first loaded into a clip 

launcher program called Resolume, which he describes as “a bit of software that 

essentially is like Ableton Live, but for video”. Like Ableton, Resolume allows 

almost every parameter to be controlled over MIDI. “On the MIDI controllers,  

each pad kicks off a clip, and I can overlay them in different ways, and then  

the buttons can be assigned to anything. It’s pretty much the same in video  

as it is in audio, it’s just that you get pictures out in the end.” Im
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— Bob Jaroc
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The knobs and sliders on Bob’s  

Novation controllers then allow him  

to manipulate playback from Resolume 

in real time, to provoke the response  

he wants from his vintage TVs and 

cameras. “From MIDI, I like changing 

the size, the brightness and contrast. 

When you’re dealing with old cameras  

and old TVs, when you change the 

chrominance and luminance, that  

has a very direct effect on when it  

disappears and when it appears  

and when it flares out.”

During the content creation  

process, MIDI offers Bob immediacy  

and hands-on control that just 

wouldn’t be available otherwise. “A lot 

of the times I’m being asked to make 

stuff really quickly, which is where a 

setup like this really helps, because 

you can just plug it all in, monkey 

around with it, take it out, send it on 

or stick it in a flight case and fly on to 

wherever with it. And then 24 hours 

later you’re pressing the button in 

front of the stage.”

“It’s as simple as putting Resolume 

into program mode, sending it the 

MIDI note of the controller that you 

want and then turning it off again 

and seeing if it works. It’s got a MIDI 

learn feature which makes it easy, 

and these days, the program and 

the controllers have started talking 

to each other without anything in 

between. If I scroll through all the clip 

banks I’ll get a lighting state for each 

one so I know where the clips are, and 

the fact that the program now plays 

nice with the lights on the controller 

means that I can actually see what I’m 

triggering, which is amazing. Before, 

with other controllers, I used to have 

to count them, so I’d go ‘Four across, 

six down… that one!’”

REACTION TIMES
Once the laboratory work is over,  

the reprocessed video loops are 

assembled into new Resolume sets 

for performance. MIDI control now 

becomes even more important, at least 

in the smaller shows that Bob enjoys 

most. “Bigger shows are totally on rails 

these days, because you’re coordinating 

with lasers, pyros, lighting, those kind 

of things. A server wheels in, plugs up, 

and then the same thing happens each 

time. For me, as a creative, it’s not that 

exciting, because I like to make stuff. 

“For the shows I do with DJs and 

bands I like to change things up, and 

have the ability to react. When I work 

with Norman he’s forever changing 

tracks and going ‘Ah, there’s this 

track, listen to it…’ four minutes 

before we come on, and then he goes 

‘Can you do something for it?’ Just in 

case a DJ or an artist goes off-piste, 

I’ve got to have something, because  

a blank screen 
is a bad screen.”

Bob Jaroc: Visual Alchemist
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The ability to respond to what’s happening on stage depends on preparation  

and organisation. Sets in Resolume are organised in layers, with the top layer  

appearing ‘in front of’ the second layer and so on. Bob makes sure to arrange 

them in such a way that if the unexpected happens, he can cover for it at the 

press of a button. “With an act like Tom Staar, the way that I put the Novation  

MIDI controller together is that the top layer is always my ‘get out of Dodge’  

bit. The whole top layer, those three lines, that’s my logos, and then my break-

MOVING TARGETS

The ease with which knobs and sliders can be mapped to Resolume parameters 

also means Bob can adapt his show to each specific venue. “With each job comes 

a re-map — sometimes at the gig, depending on the configuration of the screens. 

I’ll turn up at the gig and I’ll go ‘There’s only one way that this’ll work’ and I’ll have 

to quickly reassign. It’s not a hard thing to do but you’ve got to be prepared for it 

in terms of your composition, and understand that’s the way it’s going to go in the 

gig — which can sometimes be confusing because you’ve not slept for three days, 

and anything that isn’t the normal way that you do a show is something  

that might trip you up!
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Image: Bob Jaroc in his 

Brighton, UK basecamp. 

It’s here where he generates 

and edits his visual creations 

and prepares his live sets.

downs and builds. If 

I’m in trouble, or if 

he suddenly decides 

to cut straight in, 

there’s a button to 

press that launches 

one of those, and 

by that time my 

finger’s on the next 

one and I can get it. 

That’s the way that 

I like to run those 

shows where  

I have to make it up 

as I go along and 

jam it. And they’re 

enjoyable.”

“EVERYTHING HAPPENS ON THE CONTROLLERS,  

AND DURING THE MAKING OF THE SHOW, I’LL 

LINK EVERYTHING AND ADJUST A WHOLE LOAD 

OF PARAMETERS AND PRACTISE IT A FEW TIMES  

AND CHANGE THINGS. IN THE END, IT’S LIKE 

BEING A KEYBOARD PLAYER IN A BAND: YOU 

DON’T WANT TO BE ADJUSTING A WHOLE LOAD 

OF PARAMETERS IN MENUS, YOU WANT TO BE 

FOCUSING ON A PERFORMANCE.”

Bob Jaroc: Visual Alchemist

“You can assign anything to any of the parameters 

in Resolume, so you can even go into MIDI Learn 

halfway through a show and just go ‘OK, I could  

really do with this.’ You can also do a whole bunch 
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SOURCE SELECTION
For the gigs he does with Fatboy Slim, Bob also integrates  

a Roland video mixer/switcher to cope with the number  

of potential video sources, including live cameras. “The 

Roland is like a basecamp for everything. On Norm’s show 

I’ve got his computer visual coming in from Serato, I’ve got  

a robo-cam that lets me look at Norm’s computer screen 

to spy on what he’s doing, and then we’ve got stage right 

and stage left cameras, and a camera on the audience. 

This is all downstream of the computer — from  

here it goes to the screen.”

At other times, he might  

set up links that allow  

performers to trigger  

visual events. “On some  

occasions, I’ve been taking  

MIDI notes from stage, so a MIDI  

note will be sent from a keyboard player  

or a laptop on stage to me, and that’ll  

set off something on my gear, and then I’ll busk  

on top of that.” On occasion, Bob has even found himself 

having to re-map his Novation controllers at short notice to 

fire off pyros or trigger CO2 jets — and there have been many  

occasions where they’ve helped to dig him out of a hole. 

Bob Jaroc: Visual Alchemist

of things like take one output and split it out into a whole bunch of difrerent 

feeds, or you could take a video feed out from each Thunderbolt port and send 

them to different screens. Then I’d end up mapping the controller in a different 

way so that I’ve got control of each screen. And that’s essentially done at the 

soundcheck, except that for DJs, there ain’t no soundcheck!”
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Bob’s ideal touring rig combines this sort of flexibility with 

portability and ease of use — and it’s only MIDI control that 

makes this possible. “These days, when I go out on a new 

show, my battle kit is the Novation controllers, the laptop, 

and as little stuff as I possibly can take. The Holy Grail for 

me is to not have to touch a mouse or a computer. You 

want everything to be as simple as possible, so that you 

can get to bed as quickly as possible. There’s always this 

massive timer that’s counting down to you wanting to  

be in bed, because you’ve got such a short amount of  

time to sleep…”
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Today, women in the music developer space are gaining exposure as engineers 

and innovators. Women have always been a part of music technology and its  

evolution, but their stories are often overlooked. “I remember the first time  

I heard Squarepusher,” said Laura Escudé. “It was life changing for me. I had  

no idea that there was anyone that could make anything musical like this.  

And it was just so beautiful to me because it was so weird and out there and 

just expressive.” 

Escudé, an accomplished violinist, is also a producer and music programmer 

for touring acts like Kanye West, Jay-Z and the Weeknd. Using a range of tools and 

skills she’s developed over the years, she’s build an incredible knowledge base 

about technology’s quickly evolving pace and a deep understanding of how it has 

impacted her career and the career’s of others. 

“Technology’s gotten faster, and laptops have gotten faster, and processors 

and the software’s gotten more powerful. You have more hard drive space,  

and the controllers are able to do different functions, and they’re adding  

on and on.”

Behind
the Screens
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Describing how electronic music  

took over her life after a night at a rave, 

Escudé’s relationship to technology came 

over time, in part due to her own self-

doubt. “I didn’t really know that I could 

make music that way at first. Or how  

to make music that way.”

Behind the Screens: The Lives of Women Developers in Music

Maryam Khatoon, or Miri Kat as she’s known, is a product designer  

at Focusrite / Novation and shares a similar experience to Escudé. Khatoon  

came from a background in games design, and faced what she calls “impostor  

syndrome” when she transitioned into working in the Music Industry. “I used  

to feel like I wasn’t good enough. But being constantly challenged is an  

excellent thing; it can bring out the best in you! It has taught me to face my 

fears head on. The mindset that females have is that they’re afraid of failure. 

Now I realize that failing is the only way to learn. So you have to fail, and you 

have to fail hard, and you have to fail again. I just keep telling myself, ‘I have  

to do this.’”
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Gender aside, for most developers 

starting out, the sentiment is the same.  

For women in the music space, having 

the confidence to recognize themselves  

as creatives is a challenge experienced  

by many. Teaching herself Ableton  

Live and landing a job in tech support  

at M-Audio in Los Angeles, Escudé  

remembered her first experience working 

in a professional music setting. “This guy 

was like, ‘Oh you probably only got the 

job here because they wanted a female 

to be in the department.’ They just  

weren’t used to a woman knowing  

what she was doing in this realm.”
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Khatoon was drawn to the intersection of technology and music, because the 

games designers were using software to create synthetic sounds. “And that’s 

where I got interested in sound design.” Working in the audio industry enabled 

her as an artist and a designer, by connecting her to a huge network of creatives, 

industry practices, tools and technologies within the industry. Now she focusses 

her knowledge and passion outside of work on the hacker/maker community. 

“I love building things and going to hackathons and demoscenes — an old habit  

from my games design days. It’s the community 

aspect of these events that I love the most, but I do 

think these can benefit from a more diverse crowd. 

It’s up to all us women working in music tech and 

other industries to change this imbalance.”

Behind the Screens: The Lives of Women Developers in Music

Being constantly  
challenged is an  

excellent thing; it can 
bring out the best in you!– Maryam Khatoon, Novation

Reading the book Programming  

for Dummies to teach herself the  

essential building blocks, Lottie Thomas, 

a Firmware Engineer at Novation said 

that “tinkering with technology” from a 

young age helped with her confidence. 

“Playing with computers, building, 

doing Raspberry Pis, I was always  

into making,” said Thomas. She also  

attributes it to a supportive team  

working in an industry not much older 

than most of its developers. “We don’t 

really see women as being any differ-

ent because the technology is quite 

young. There’s not a lot of women  

I work with, there’s about two of  

us at the moment, but I get the same 

kind of help, and respect that any  

other male team member would 

get, and I’m really grateful for that.” 

Regardless of the community in which 

women in technology work and create, 

many have developed the disposition 

of having something to prove. As with 

Escudé and Khatoon, their complex 

derives from an inability to comprehend 

their own potential as designers of the 

technology we use today. Whether out 

of necessity, a competitive nature or 

personal desire, this outlook is ingrained 

in women working in the music  

tech world. 
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“As my confidence grew and as I got bigger  

and bigger gigs, I think that I just kept trying  

to prove myself in a way,” said Escudé. “I had  

to go in there and show, ‘Hey, I know what I’m 

talking about. I’m the person that you should 

Behind the Screens: The Lives of Women Developers in Music

be speaking to about this.’ Because people would 

assume I wasn’t the go-to person, or go to some other 

guy first.” Pushing past hurdles, women have become 

an essential part of electronic music’s evolution, and 

most importantly, what it means to be a creator. Access 

to technology and ease of use have allowed a wider range of 

people to produce. As a designer, Khatoon sees this happening 

with the kind of products in development. “There are festivals like  

Superbooth in Berlin, where you see professional producers and  

professional users, but at the same time, as a designer, we also 

need to think about all those people sitting on the fence,” she said. 

“And this is a huge number —  people who want to make something, 

but don’t really know their stuff. That is, in a way, still an untapped 

market. If you make it 

easy for them to create 

something quickly, 

that’s a win. I am a  

Livecoder, which is  

essentially writing  

code live in front of  

an audience to generate  

music and visuals.  

Engaging with the 

industry as an artist / 

Image: Lottie Thomas, Firmware Engineer 
at Novation, was “tinkering with technology” 
from an early age (Photo: Sam Ziajka)

performer and taking part in hackathons or doing workshops feeds into my 

design practice. This engagement results in a wealth of knowledge about  

creative workflows and user needs for when we are designing products. It’s  

a full circle.” With a greater number of people creating, the ‘home producer’ 

space has become one of saturation. This saturation has had a profound effect  

on listeners. With an overwhelming number of choices, audiences have developed 

a system of self-filtering when it comes to choosing an artist or album to listen to.  

Something Thomas thinks is a good thing.
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Evolving past saturation and  

self-filter is the notion of restraint.  

Access to all the technology in the 

world, giving users unlimited abilities, 

has led to many artists stripping them-

selves of these choices, and leaving just 

a few options. This practice of “less is 

more” pushes producers to work with 

what they have. Thomas sees this with 

users saying it’s a new way to push 

the limits of creativity. “You have this 

wealth of technology, where you can 

basically buy and do anything you 

want. But when you restrict yourself 

down and say, ‘No I’m only going use 

this product on this track,’ you can get 

some really creative things, because 

you have to find ways of using the 

technology creatively and cleverly  

to get the sound you want.”

Escudé sees it in her work on live 

shows as well, saying “whether it’s  

using a ton of technology or using 

very little, it’s about authentically 

blowing people’s minds with the 

technology. However, the audience 

can connect to understand why the 

artist is doing what they’re doing. 

Showing technology used in a way 

that’s never been done before.” For 

Escudé, Novation’s equipment acts as 

a malleable tool — letting the user take 

control of how they create the sounds 

they want to make. It’s a freedom she 

appreciates. “I can be improvisational,” 

she said of the Launchpad. “You’re not 

locked into being creative in a certain 

way. You’re sort of looking at a blank 

slate. You get to come up with your 

own way to use the tools.”

For a designer of these products, 

Khatoon works to achieve that. “They 

say good design is no design. The user 

shouldn’t feel like they are interfacing  

with anything, it should just feel 

natural.” Always working to design new 

ways for users to make music, Khatoon 

believes a good product example is 

Circuit, which blends easily blends 

experimentation with a sophisticated 

tool. “It hides a lot of complexity,” 

she said. “That in a way is the future. 

Making users feel like they’ve done 

this, they’ve achieved this; they feel 

like they have ownership over their 

creations.”

A producer creating music with 

tools developed by others requires a 

distinct inclination towards creativity. 

But for developers, shaping the look 

It means the role of the producer is  
   a little bit harder. It’s a little bit harder  
     to stand out from the crowd, and that    

   probably means we’re going to get  
                      better content.

– Lottie Thomas, Novation

Behind the Screens: The Lives of Women Developers in Music
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and feel of tools used to create music 

requires an extra level of creative think-

ing and skill. “What I love about work-

ing in music technology is that we can 

absolutely combine being creative, 

and being technical. Focusrite is full 

of these people that are fantastically 

skilled in engineering, and we work 

on groundbreaking technology every 

day. And they’ll go home and make 

this amazing, diverse music.”

Escudé remembered a proud 

moment in her career, working as an 

artist and a programmer on Kanye 

West’s 2011 Coachella show. “On my 

own time I had created these string 

arrangements for the song, ‘H.A.M’ 

from Watch the Throne — I didn’t really 

understand what the song was, but I 

could hear the string arrangements.” 

After bringing them to Kanye’s team, it 

was decided that they would use them 

for Coachella. Shortly after, she found 

out her string arrangements would be 

used for the opening of his upcoming 

Dark Fantasy tour — a tour she was hired 

to program.

As art and technology continue 

to converge in the music technology 

space, the opportunities for creators are 

more boundless than ever. For Thomas, 

as an engineer working to help users 

create music in new ways, she sees the 

future in the kind of technologies that 

help us and understand us.

“We talk about Siri and Google 

helping us in our life. ‘How can we 

make our products so they’re not only 

a tool for the user, but they actually 

help the user?’ How can we make our 

technology help achieve what they’re 

trying to do, even if they don’t quite 

have the skills for it?”

Khatoon has a similar sentiment 

when it comes to tools that will help 

users create. “Anyone who’s got an 

idea or an inspiration to create some-

thing will be able to do it. Even within 

software, there’s probably going to  

be a voice interface. You can hum 

something in, and it creates a tune. 

Or you can choose the mood, and it 

creates a soundtrack for you.”

Another aspect driving technology’s 

progress is the idea of the live show. 

Escudé, Khatoon, and Thomas all  

believe music today is about more than 

just sounds. It’s about live performance. 

“I’m really interested in the visual 

side of it — bringing the visual and the 

sound together” said Khatoon. “Which 

is something the industry needs to do 

more of. In games, they put all of their 

focus on the visual, and the sound  

is almost an afterthought. And in  

music, they do the opposite. Which  

it shouldn’t be. Because when people  

are using it, or performing with it, it’s  

all one thing.”  

As women and technology continue 

to grow together, the sounds developed 

will take on all-encompassing aspect, 

allowing for more creativity than 

ever. And with that, the stories of the 

talented developers, male and female, 

behind the transformative tools used  

to create, will begin to unfold.Im
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