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Abstract 
The video game industry is still growing, and the artists and designers working in game 
productions are continuously searching for new ways to expand the expression capabilities 
of the medium. This also applies to video game music, which can more and more accurately 
mirror the nonlinearities of gameplay. Tools such as audio middleware have made the im-
plementation of nonlinear music accessible to composers with no prior experience in pro-
gramming. 
 
However, as the technological boundaries are being pushed by technically oriented re-
search, the aspects related to musical composition have received less attention. Is the pro-
cess of composing music for nonlinear media fundamentally different from more tradi-
tional, linear composition processes? Must a composer with prior experience in composing 
linear music completely alter their workflow to start composing for nonlinear media?  
 
This thesis aims to answer these questions by creating a practical and useful framework for 
composing nonlinear music for video games. This is done by first introducing the key con-
cepts of nonlinear musical composition. Then, a general workflow for composing video 
game music is formulated based on these concepts. Finally, the thesis presents a case study 
in which the proposed workflow has been used for composing music in a practical setting. 
The case study describes my role as a composer in a development project for a game by the 
name of They Are You. 
 
The practice-led research shows that nonlinear techniques can be viewed as an extension 
to linear composition: the key concepts present in linear compositions – like the intended 
function for the score music, and even stylistic concerns – are still required for making a 
successful nonlinear musical score. What is different, however, is the amount of planning 
and the design for interaction between the music and other elements in the gameplay ex-
perience. In order to compose nonlinear music effectively, a composer must develop an 
understanding of the game flow and various vertical and horizontal nonlinear techniques. 
Fortunately, these can be incorporated into the prior personal workflow of the composer 
and used where relevant to achieve the appropriate amount of interactivity for the game. 
 
Hopefully this work can act as an introduction to nonlinear video game music for people 
who are interested in working in the field but lack prior experience in nonlinear composi-
tion techniques. Ideally this thesis will inspire aspiring video game composers to think 
about their workflow and provide some ways to improve it. 
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Tiivistelmä 

Videopeliteollisuus on alati kasvava ala ja pelien parissa työskentelevät taiteilijat etsivät 
edelleen uusia keinoja laajentaa pelien ilmaisukeinoja. Tämä pätee myös pelimusiikkiin, 
jonka epälineaarisuutta pystytään rakentamaan yhä monimuotoisemmaksi erilaisten työ-
kalujen avulla. Pelimoottoreihin liitettävät väliohjelmistot tekevät pelimusiikin implemen-
toinnin mahdolliseksi myös musiikintekijöille, joilla ei ole kokemusta ohjelmoinnista. 

Teknologian ja työkalujen kehittyessä itse sävellysprosessi on kuitenkin jäänyt vähem-
mälle huomiolle. Missä määrin epälineaarisuuden vaatimus muuttaa perinteistä sävellys-
prosessia? 

Tämä opinnäytetyö pyrkii vastaamaan kysymykseen esittämällä käytännöllisen viiteke-
hyksen pelimusiikin säveltämiselle. Tutkielmassa esitellään ensin epälineaarisen pelimu-
siikin säveltämisen keskeiset käsitteet ja konseptit. Tämän pohjalta muodostetaan sävel-
lysprosessin kulusta kuvaus, jonka avulla voidaan vertailla lineaarisen ja epälineaarisen sä-
vellyksen eroja. Tämän kuvauksen toimivuus todetaan seuraamalla sitä käytännössä ta-
paustutkimuksen avulla. Tapaustutkimuksena käytän peliä They Are You, jonka kehityk-
sessä olin mukana säveltäjän roolissa. 

Tutkimuksen perusteella esitän, että epälineaarisen sävellyksen tekniikat voidaan 
nähdä perinteisen, lineaarisen sävellyksen prosessien laajennuksina. Perinteisen sävellyk-
sen työvaiheet ovat edelleen tärkeitä myös epälineaarisen musiikin säveltämisessä. Epäli-
neaarisen musiikin sävellysprosessi on kuitenkin ratkaisevasti erilainen interaktiivisuuden 
suunnittelun ja sen implementoinnin takia. Säveltäjän täytyy ymmärtää työstettävänä ole-
van pelin mekaniikat, sekä epälineaarisuuteen liittyvät vertikaaliset ja horisontaaliset tek-
niikat, jotta epälineaarisen musiikki toimisi toivotulla tavalla. Nämä seikat voidaan sulaut-
taa osaksi säveltäjän aiemmin omaksumia työskentelytapoja, jotta lopputuloksena synty-
vässä musiikissa saavutetaan haluttu määrä interaktiivisuutta. 

Toivon että tämä opinnäyte voisi toimia epälineaarisen pelimusiikin sävellykseen joh-
dattavana perusoppaana asiasta kiinnostuneille musiikintekijöille. Ihannetapauksessa lu-
kija löytää tekstistä uusia tapoja ajatella oman työskentelynsä käytänteitä, sekä keinoja nii-
den kehittämiseen.	
Avainsanat  Pelimusiikki, säveltäminen, pelinkehittäminen, interaktiivinen audio 
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1 Introduction 
	

1.1 Background 
	

There	is	an	ever-increasing	amount	of	creative	people	working	with	the	medium	of	sound	to	

express	themselves.	This	is	largely	due	to	the	advancements	in	recording	technology	of	the	past	

century	that	have	constantly	given	rise	to	new	industries,	art	forms	and	genres	of	music.	The	

technology-oriented	demand	has	also	given	rise	to	a	plethora	of	new	university	programs	in	

music	production,	sound	design	and	new	media.	This	access	to	tools	and	availability	of	infor-

mation	has	precipitated	musical	creativity	to	artists	from	a	wide	variety	of	musical	and	non-

musical	backgrounds.	

	

One	of	the	more	interesting	facets	of	these	new,	technology-focused	ways	of	making	music	is	

the	possibility	for	musicians	and	composers	to	employ	new	techniques	to	create	nonlinear	and	

generative	works	of	art	–	be	it	music	or	organized	sound	–	which	do	not	unfold	in	the	same	way	

each	time	the	piece	 is	played	back.	This	allows	recorded	media	to	mimic	the	way	musicians	

have	always	interacted	with	each	other	and	the	audience	when	performing	live	–	a	facet	of	mu-

sic	that	cannot	be	replicated	when	music	is	played	back	from	an	album	or	on	the	radio.	

	

Nonlinear	and	generative	music	composition	techniques	are	especially	useful	in	composing	mu-

sic	for	video	games	–	one	of	the	biggest	growing	industries	for	digital	creatives.	In	2021	a	report	

estimated	the	number	of	gamers	to	be	3	billion	around	the	world	with	the	value	of	the	market	

estimated	to	reach	$218,7	billion	in	2024	(Newzoo,	2021).	For	comparison,	the	film	industry’s	

global	box	office	market	value	reached	$42,2	billion	in	2019	before	the	COVID-19	pandemic	–	a	

fraction	of	the	size	of	the	market	of	video	games	(MPA,	2019).	

	

As	a	growing	industry,	the	video	game	industry	benefits	from	an	influx	of	people	from	all	crea-

tive	fields,	including	music.	It	is	quite	peculiar	then,	that	the	composition	processes	and	tech-

niques	for	video	games	are	not	as	widely	taught	in	traditional	music	schools.	Instead,	these	con-

cepts	are	taught	at	technology-oriented	study	programs	of	music	production/technology	and	

new	media.	This	seems	to	follow	a	pattern	that	has	emerged	in	tandem	with	music	technology	

and	accessibility	–	A	division	of	musicians	according	to	two	different	ways	of	relating	to	music.		



6 

 

The	first	group	focuses	on	mastery	of	their	instrument,	understanding	of	music	theory	and	pre-

serving	traditions	in	music	genres	such	as	classical	and	jazz.	The	composers	of	this	lineage	who	

ended	up	working	in	the	field	of	media,	have	traditionally	found	their	place	in	composing	film	

music.	The	second	group	has	evolved	in	conjunction	with	the	emergence	of	new	technologies	

and	focus	on	making	music	 through	technological	means,	such	as	synthesizers	and	samples.	

They	view	music	more	through	the	lens	of	timbre,	rather	than	abstract	musical	structures,	like	

melody	and	harmony.	Andrew	Hugill	(2016)	has	called	this	group	of	musicians	digital	musi-

cians,	and	they	have	their	own	traditions	and	communities	 in,	 for	example,	electronic	music	

genres	and	various	online	and	offline	cliques,	like	the	Demoscene.	It	is	the	latter	group	that	has	

been	dominating	the	field	of	video	game	music,	although	there	are	of	course	plenty	of	excep-

tions	to	this	rule.		

	

Since	advancement	in	the	field	of	video	game	music	has	been	oriented	on	technology,	the	mu-

sical	composition	process	 itself	specific	 to	video	games	has	not	received	much	attention.	 In-

stead,	many	of	 the	highest	budget	games	are	composed	 in	a	way	that	 is	very	similar	 to	 film	

music.	In	these	games,	the	aspects	of	nonlinearity	are	not	always	taken	advantage	of,	since	the	

composition	and	implementation	of	the	music	is	performed	separately	by	different	people.	As	

the	role	of	music	is	constantly	evolving	in	the	field	of	media,	it	is	beneficial	for	even	more	tradi-

tionally	trained	musicians	to	explore	nonlinear	techniques	uniquely	available	to	use	in	video	

games.	This	would	surely	enrich	the	musical	expression	in	the	medium	of	games.	

	

To	facilitate	this,	we	arguably	need	more	research	that	tries	to	bridge	this	gap	and	use	the	ter-

minology	that’s	accessible	for	both	types	of	musicians	and	composers.	This	work	has	already	

been	started	in	the	field	of	ludomusicology.	The	field	of	study	for	video	game	music,	ludomusi-

cology,	 is	 fairly	new	in	academia.	According	to	Kamp,	Summers	&	Sweeney	(2016),	who	co-

founded	the	Ludomusicology	Research	Group	in	August	2011,	“the	true	establishment	of	the	

field	came	in	2008	with	Karen	Collins’s	Game	Sound:	An	Introduction	to	the	History,	Theory,	and	

Practice	of	Video	Game	Music	and	Sound	Design''	(p.	1)	with	previously	released	pioneering	ar-

ticles	from	2004	and	2007	by	Zach	Whalen.	Today,	the	study	of	video	game	music	is	well	estab-

lished	with	articles	published	in	multiple	journals	and	volumes	from	many	viewpoints	and	per-

spectives	(p.	2).		
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This	thesis	aims	to	add	to	the	discussion,	by	approaching	the	composition	process	in	a	way	that	

is	understandable	for	both	traditionally	and	technically	oriented	musicians.	The	goal	of	the	the-

sis	is	to	uncover	the	workflow	of	the	process	of	making	video	game	music,	so	that	people	inex-

perienced	in	composing	music	for	the	medium	can	learn	the	skills	needed	to	start	participating	

in	game	music.	

	

1.2 Objectives 
	

This	thesis	aims	to	describe	the	workflow	and	process	of	composing	nonlinear	music	for	video	

games.	The	research	methods	are	based	on	practice-led	research.	First,	a	theoretical	suggested	

workflow	is	formulated	based	on	a	literature	review.	This	workflow	is	then	tried	on	a	case	study	

of	game	music	composition,	with	conclusions	formed	by	reflecting	on	the	process.		

	

The	research	question	to	be	explored	in	this	thesis	is:	What	is	the	workflow	for	composing	non-

linear	music	for	video	games	and	how	does	it	differ	from	composing	linear	music?	

	

The	study	project	will	serve	as	a	way	for	me	to	find	my	personal	workflow	for	writing	video	

game	music,	which	is	why	this	thesis	is	written	from	the	viewpoint	of	a	more	traditional	linear	

music	composer	and	hopefully	will	serve	as	some	guidance	and	inspiration	for	any	composers	

looking	to	expand	their	palette	of	tools.		

	

1.3 Motivation 
	

As	previously	stated,	my	main	motivation	for	choosing	this	topic	for	my	thesis	is	my	desire	to	

learn	about	how	nonlinear	music	is	created	for	video	games.	In	addition	to	possible	future	pro-

spects	of	working	in	the	field	of	video	game	audio,	there	are	two	aspects	of	my	past	that	led	me	

to	select	this	topic.		

	

I	have	studied	music	and	have	also	worked	as	a	musician,	sound	engineer	and	a	music	producer.	

Working	with	music	has	given	me	a	wide	understanding	of	many	aspects	of	making	music,	es-

pecially	technical	aspects	related	to	production.	Game	music	and	its	nonlinear	capabilities	pre-

sent	a	novel	aspect	of	music	for	me	as	I’ve	worked	with	exclusively	linear	music	before.	
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I	have	also	played	video	games	my	whole	life	and	since	I	was	a	child,	the	soundtracks	of	video	

games	have	been	of	 special	 interest	 to	me.	 I	 have	 experienced	 the	 evolution	of	 video	 game	

soundtracks	first-hand	by	playing	games	and	witnessed	how	the	soundtracks	have	dealt	with	

the	technical	limitations	of	different	eras.	At	first,	video	gaming	systems	couldn’t	allocate	much	

memory	or	CPU	cycles	for	audio	playback.	This	led	the	game	composers	to	write	immaculate	

compositions	and	arrangements	with	a	limited	polyphony	and	sound	palette.	The	soundtracks	

had	mostly	linear	music	and	the	best	scores	included	some	variety	in	song	structures	for	the	

looping	soundtracks	to	stay	interesting	after	many	repetitions.	As	technology	evolved	and	var-

ious	restrictions	were	 lifted,	 the	scores	started	to	 include	nonlinearities	 that	 I	always	 found	

fascinating	as	a	gamer.	

	

Developing	a	deeper	understanding	of	the	composition	processes	of	video	game	music	will	al-

low	me	to	take	these	two	long-standing	interests	and	combine	them	–	giving	me	a	framework	

for	working	in	games	and	allowing	me	to	pursue	these	interests	even	further.		

	

1.4 Thesis Structure 
	

The	following	chapter	summarizes	some	fundamental	concepts	that	a	composer	working	on	

video	games	must	understand	to	work	effectively.	The	topics	range	from	general	concepts	of	

interactivity	and	nonlinearity	to	more	specific	descriptions	of	certain	techniques	used	by	video	

game	composers.		

	

The	third	chapter	will	present	a	suggested	workflow	formulated	on	the	concepts	and	theories.	

This	workflow	is	then	tested	on	a	real-world	game	composition	project:	a	game	called	They	Are	

You,	that	is	used	as	a	case-study.	

	

Finally,	in	chapter	4	the	results	and	effectiveness	of	the	study	project	are	analyzed,	with	further	

conclusions	presented	in	chapter	5.	



9 

 

2 The Fundamentals of Nonlinear Music for Video Games 
	

The	discourse	on	video	game	music	is	surprisingly	full	of	different	terminology	with	slightly	

differing	meanings	and	nuances.	Some	of	the	terms	even	clearly	conflict	with	each	other.	Non-

linear	soundtracks	for	games	have	been	classified	as	interactive,	adaptive,	dynamic,	generative,	

or	procedural	music.	This	chapter	attempts	to	explain	these	terms	and	clarify	some	nuances	

about	them,	for	example,	their	wider	musicological	context	outside	game	music.	Before	tackling	

the	subject	of	nonlinear	music	in	games,	however,	it’s	important	to	first	discuss	why	music	is	

being	used	in	any	visual	medium	at	all.	

	

2.1 The function of Scoring Music 
	

Since	this	thesis	is	focused	on	the	methods	of	creating	music	for	video	games,	it	is	worth	first	

considering	the	function	of	music	as	an	accompaniment	in	forms	of	media	where	music	itself	is	

not	the	focal	point.	It	would	be	difficult	for	a	composer	to	write	a	musical	score	that	functions	

well	as	a	part	of	a	complex	mesh	of	aural,	visual	and	narrative	information	and	interaction	if	

they	had	no	perspective	of	the	resulting	unified	experience,	be	it	a	film	or	a	video	game,	or	an-

other	audiovisual	artwork.	Indeed,	film	and	video	game	scores	share	some	of	the	same	goals	

and	principles	and	understanding	them	in	tandem	can	provide	a	way	for	the	composer	to	set	

goals	for	the	impact	they’d	like	their	compositions	to	have.	After	the	intentions	for	the	music	

are	clear,	it	is	easier	to	select	the	relevant	techniques	and	approaches	for	creating	music	that	

communicates	these	intentions.	

	

While	there	has	been	much	analysis	of	the	soundtrack	in	visual	media	from	many	different	per-

spectives,	such	as	semiotics,	 formalism,	narratology,	critical	 theory	and	even	psychoanalysis	

(Buhler,	2018),	it	is	perhaps	more	beneficial	for	the	composer	to	approach	their	work	in	a	more	

practical	way.	Film	composer	Aaron	Copland	(2010)	has	listed	the	following	5	functions	as	in-

tegral	to	film	music:	1.	Establishing	place	and	time,	2.	Communicating	character’s	internal	psy-

chology,	3.	Providing	a	neutral	backdrop	in	order	to	have	the	music	“at	the	ready”	for	shifting	

its	role	into	providing	more	apparent	emotional	support,	but	also	to	fill	time	and	space	created	

by	f.	ex.	awkward	pauses,	4.	Creating	continuity	between	cuts,	and	5.	Supporting	the	emotional	

arc	of	 the	scene	and	 the	 film	as	a	whole.	According	 to	Buhler	 (2018),	Copland’s	 typology	of	
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functions,	originally	formed	in	the	1940s,	has	proven	influential	and	remains	a	reasonable	sum-

mary	for	the	functions	of	score	music	to	this	date,	because	Copland	had	had	extensive	experi-

ence	as	a	film	composer	when	formulating	it.		

	

Copland’s	influence	can	also	be	seen	in	the	way	the	functions	of	a	soundtrack	in	a	film	are	fre-

quently	imitated	verbatim	in	video	game	soundtracks.	To	provide	evidence	on	this	shared	her-

itage	between	film	and	game	soundtracks,	Copland’s	functions	can	be	mapped	on	top	of	the	list	

of	 functions	of	video	game	music	by	Michael	Sweet	(2015),	which	 include	setting	the	scene,	

introducing	characters,	increasing	or	decreasing	dramatic	tension	and	enhancing	narrative	and	

dramatic	story	arcs.	However,	Sweet	identifies	some	functions	specific	to	video	games,	such	as	

communicating	a	gameplay	event	to	the	player	or	signaling	a	change	in	game	state.	These	two	

special	functions	also	benefit	the	most	from	nonlinear	music,	as	they	require	closely	following	

and	interacting	with	the	events	in	the	game	from	moment	to	moment.	

	

When	the	intended	function	of	a	particular	piece	of	music	is	clear,	the	composer	can	then	select	

appropriate	compositional	techniques	to	create	a	musical	score	that	serves	the	intended	func-

tion	of	the	music.	The	total	breadth	of	compositional	techniques	for	music	scoring	is	outside	the	

scope	of	this	thesis,	and	a	considerable	amount	of	research	and	instruction	has	already	been	

published	on	the	subject	already.	However,	 to	cover	 the	very	essential	 information,	conven-

tional	toolsets	have	been	listed,	for	example,	by	Chance	Thomas	(2006)	in	the	following	way:	A	

composer’s	basic	tools	include	choosing	the	palette	(selection	of	instruments	and	sounds),	or-

chestration	(arrangement	techniques),	choosing	an	appropriate	genre	(idiomatic	content),	the	

use	of	themes	and	motifs	(using	melodies	that	symbolize	certain	characters	or	 locations).	Fi-

nally,	rhythm,	melody	and	harmony	can	of	course	be	used	and	manipulated	on	a	more	funda-

mental	level	to	evoke	certain	feelings	and	forms	the	basis	of	all	composition.	It	is	important	to	

note	that	these	fundamental	considerations	in	music	scoring	are	still	the	foundation	for	com-

posing	a	soundtrack	even	when	creating	nonlinear	music	that	is	built	to	interact	with	the	player	

and	the	game	systems.	

	

  



11 

 

2.2 Interactivity in Music 
	

Music	has	deep	roots	in	collaboration	and	interaction.	To	name	a	few	examples,	musicians	play-

ing	together	constantly	listen	to	what	each	one	is	playing	and	adjust	their	own	expression	ac-

cordingly,	whether	the	music	being	played	involves	improvisation	or	not.	As	another	example,	

classical	musicians	in	large	ensembles	follow	visual	cues	from	a	conductor.	Even	the	listeners	

will	engage	with	the	musicians	by	dancing,	for	example,	which	has	in	turn	helped	evolve	certain	

genres	of	dance	music.	These	examples	show	that	interaction	cannot	be	really	separated	from	

the	process	of	creating	music,	and	that	interaction	influences	this	process	on	many	different	

levels	–	from	moment-by-moment	decisions	made	by	musicians	to	the	formation	of	broader,	

genre	defining	musical	concepts.	

	

However,	while	interactivity	seems	to	be	an	integral	part	of	any	musical	activity,	the	invention	

of	recording	technology	has	undermined	its	importance.	Todd	Winkler	(1998)	has	described	

this	change	the	following	way:	

	

“…	all	music	was	performed	live;	musicians	 interacted	with	each	other,	with	their	 instru-

ments,	and	with	their	audiences.	Technical	innovations	in	the	twentieth	century	have	reduced	

opportunities	 for	 musical	 interaction.	 Recording	 eliminated	 the	 rapport	 between	 audience	

members	and	performers;	since	music	could	be	heard	anywhere	at	any	time,	the	focus	of	the	

moment,	and	the	energy	needed	to	create	it,	was	lost.”	(p.	10)	

	

The	diminished	role	of	interaction	in	music	can	be	deemed	to	have	negative	effects	on	the	ex-

perience	of	music.	To	remedy	this,	Winkler	states	that	recording	technology	and	computer	tech-

nology	in	general	can	be	used	to	simulate	interaction.	He	has	mapped	different	performance	

models	 to	describe	different	 types	of	 interaction,	and	 these	along	with	other	models	can	be	

taken	advantage	of	when	creating	nonlinear	music.	This	simulated	interactivity	is	now	wide-

spread	 across	 tools	 used	 by	 musicians,	 music	 producers	 and	 sound	 designers	 who	 have	

adopted,	among	other	technologies,	the	now	ubiquitous	controller	standards	like	MIDI	and	OSC.	
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2.2.1 Interactivity in Video Game Music 
	

The	most	definitive	aspect	of	nonlinear	music	in	video	games	and	other	interactive	art	forms	is	

the	way	it	simulates	interactivity	and	combines	it	with	pre-recorded	material	that	usually	lacks	

interactivity	in	general.	This	aspect	can	also	be	used	to	separate	the	nonlinear	music	as	a	subject	

of	this	thesis	from	music	that’s	been	traditionally	considered	nonlinear	or	generative:	While	

there	are	some	algorithmic	compositions	and	other	pieces	of	generative	music	which	do	not	

require	any	input	from	the	person	enjoying	the	music,	the	experience	these	pieces	provide	to	

the	listener	is	very	similar	to	linear	works.	For	example,	Brian	Eno's	Music	for	Airports	might	

have	 been	 created	 by	 layering	 seven	 tape	machines	 playing	 loops	 of	 differing	 length	 (Par-

viainen,	2017),	but	there	is	no	way	to	tell	how	the	piece	would	have	unfolded	differently,	be-

cause	there	was	no	point	of	interaction	for	the	listener	with	the	music.	The	techniques	used	to	

create	or	rather	generate	this	piece	can	be	described	to	have	been	nonlinear,	but	this	nonline-

arity	doesn’t	extend	to	interactivity	with	the	listener.	This	is	why	video	game	music	composers	

are	at	the	forefront	of	nonlinear	music:	they	provide	a	meaningful	and	easily	understandable	

way	to	interact	with	the	music	for	those	who	are	paying	attention.	

	

It	is	also	important	to	include	the	game’s	sound	effects	as	a	facet	of	interaction	with	music	as	

well,	 predominantly	because	 the	player	does	have	 control	 over	 some	 sounds.	Karen	Collins	

(2013)	states	that	the	sound	effects	of	a	video	game	create	interesting	interplay	with	the	music,	

and	that	tonal	sound	effects	(such	as	the	titular	character	jumping	sound	effect	in	Super	Mario	

Bros.	(1985))	blur	the	line	between	sound	effects	and	music.	Some	games	also	use	sound	effects	

in	a	musical	way	to	blend	the	sound	effects	to	the	music	to	create	a	cohesive	aural	experience.	

Thus,	the	music	in	a	video	game	combined	with	its	sound	effects	and	ambient	sound	create	a	

sonic	texture	in	video	games	that	is	sometimes	difficult	to	make	a	meaningful	distinction	be-

tween	sound	and	music	(p.	3).	Therefore,	composers	of	nonlinear	music	for	video	games	must	

also	consider	the	role	of	sound	effects	and	their	interactivity	with	the	musical	accompaniment	

of	a	video	game.	 	



13 

 

2.3 Linear Time vs. Nonlinear Time 
	

To	grapple	with	linearity	and	nonlinearity	in	music	as	a	concept,	it	must	first	be	defined.	How-

ever,	linearity	in	music	has	had	multiple	definitions	from	different	perspectives	that	can	all	offer	

valuable	considerations	for	the	discussion.	This	section	aims	to	explore	and	discuss	these	dif-

ferent	definitions.		

	

Music	theorist	Jonathan	Kramer	(1988)	has	described	linear	time	in	music	as	a	process	in	which	

"the	temporal	continuum	created	by	a	succession	of	events	in	which	earlier	events	imply	later	

ones	and	later	ones	are	consequences	of	the	earlier	ones"	(p.	20).	Therefore,	the	linear	aspects	

of	the	composition	establish	themselves	on	the	progression	of	the	piece	in	time.	This	progres-

sion	forms	expectations	in	the	listener	that	are	based	on	the	implications	that	the	musical	con-

tent	is	developing	moment	by	moment.	In	other	words,	linear	music	is	characterized	by	a	causal	

relationship	between	the	unfolding	musical	events	across	the	music.	A	majority	of	tonal	(i.e.,	

western)	music	can	be	analysed	through	this	linear	lens.	This	is	evidenced	by	many	different	

concepts	in	music	theory	analysis	that	focus	on	this	causality	in	music,	for	example	functional	

harmony.	

	

Because	Kramer	(1988)	places	emphasis	on	linear	time	as	musical	action	that	is	based	on	causal	

relationships,	he	also	provides	five	different	levels	of	directedness	a	piece	of	music	can	have.	

These	 types	are,	 in	order	of	directedness:	goal-directed	 linear	 time,	non-directed	 linear	 time,	

multiply	directed	linear	time,	moment	time	and	vertical	time.		

	

In	general	terms,	goal-directed	linear	time	describes	the	most	linear	of	systems	that	fits	most	

of	western	tonal	music.	Goal-directed	linear	music	places	musical	notes	in	a	hierarchical	struc-

ture	in	which	certain	tones	or	succession	of	tones	are	preferred	to	reach	a	certain	goal,	such	as	

creating	tension	and	release	with	a	harmonic	movement.	Taking	the	viewpoint	of	John	Sloboda	

(1985)	who	among	others	has	investigated	music	as	a	language	with	its	own	syntax,	goal-di-

rected	linear	time	could	be	understood	as	language	formed	adhering	to	correct	grammar	rules	

and	with	distinguished	meaning.	
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On	the	other	extreme,	Kramer	(1988)	describes	nonlinear	time	in	music	as	the	aspects	of	the	

piece	of	music	which	do	not	rely	on	the	cause-effect	relationships	in	the	music	across	time.	In	

Kramer’s	system,	nonlinearity	in	music	is	presented	by	the	categories	of	moment	time	and	ver-

tical	time.	In	nonlinear	music,	each	moment	in	the	music	is	separated	from	the	next	and	no	goal	

like	harmonic	development	can	be	inferred	by	the	listener.	Adopting	Sloboda’s	(1985)	view-

point	once	again,	he	reminds	that	people	can	and	oftentimes	deliberately	will	violate	grammat-

ical	rules,	just	as	composers	violate	formal	conventions	in	music	(p.	32).	

	

Kramer’s	system	implies	that	all	music	contains	both	linear	and	nonlinear	elements	in	varying	

degrees.	This	concept	of	linearity	then	pertains	to	the	linearity	of	the	thinking	process	of	the	

composer	and	to	the	way	they	relate	to	formal	conventions	of	music	in	their	work.	Unfortu-

nately,	this	does	not	consider	nonlinearity	that	emerges	out	of	interaction	as	discussed	in	the	

previous	subsection.	However,	Kramer’s	categorizations	of	linear	time	will	be	useful	for	com-

posers	who	are	trying	to	make	interactive	and	nonlinear	music	feel	like	a	continuous	and	evolv-

ing	piece	instead	of	a	disjointed	collection	of	musical	events.	

	

2.3.1 Nonlinear Time in Video Game Music 
	

The	problem	of	using	linear	music	in	video	games	lies	in	the	inherent	nonlinear	nature	of	the	

gameplay.	 Chance	 Thomas	 (2006)	 has	 described	 the	 problem,	 laying	 out	 the	 distinguishing	

principles	of	video	game	scoring	by	comparing	video	game	scores	to	film	scores.	A	film	is	an	

inherently	linear	piece	of	media:	the	dramatic	key	events	in	film	narration	occur	at	set	and	spe-

cific	times	and	the	film	composer	can	fit	their	compositions	around	these	points	linearly.	For	

example,	a	final	confrontation	with	the	main	antagonist	in	a	specific	film	will	always	happen	at	

a	specific	point	during	the	last	act	of	the	film	and	can	be	represented	with	a	specific	timecode.	

Additionally,	 the	events	 leading	up	to	this	confrontation	will	also	unfold	 in	exactly	the	same	

linear	fashion	each	time	the	film	is	played	back.	In	a	similarly	themed	video	game,	a	player	might	

choose	to	prolong	this	encounter	in	a	prior	gameplay	scene,	by	taking	their	time	before	con-

frontation	–	exploring,	doing	side	quests	or	even	stopping	completely	to	enjoy	the	scenery.	This	

nonlinearity	demands	flexibility	from	the	score.	A	change	in	gameplay	state	usually	requires	

the	soundtrack	to	adapt	to	it	somehow,	either	by	changing	subtly	in	an	interactive	way	or	mov-

ing	to	a	different	composition	or	section	within	a	composition	altogether.	
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Another	problem	defined	by	Thomas	(2006)	is	the	problem	of	scale.	While	films	generally	have	

runtimes	between	90	minutes	and	three	hours,	an	average	console	game	lasts	from	15	to	40	

hours,	and	some	games	like	MMORPGs	can	be	played	for	hundreds	of	hours.	Composing	hun-

dreds	of	hours	of	linear	music	just	is	not	feasible	without	nonlinear	and	generative	strategies.	

Additionally,	on	a	smaller	scale,	because	a	given	gameplay	state	may	be	prolonged	indefinitely	

as	the	player	spends	time	exploring	a	certain	scene,	a	problem	of	repetition	also	arises	which	

Thomas	describes	in	the	following	way:	

	

“Very	likely	by	the	time	the	third	or	fourth	repetition	begins	within	a	short	time	frame,	it	will	

trigger	an	unfolding	sequence	of	responses	in	the	listener—recognition,	tolerance,	mild	annoy-

ance,	aggravation	and	finally	 intolerance.	The	player	will	probably	turn	off	 the	music	at	 this	

point.	Game	over.”	(p.48)	

	

To	solve	these	problems,	video	game	music	composers	can	generate	nonlinear	music	scores	

that	are	able	to	react	to	the	changes	in	gameplay	states	in	an	interactive	way.	This	makes	the	

video	game	score	flexible,	but	also	helps	with	the	problems	of	scale	and	repetition:	nonlinear	

music	can	extend	the	linearly	composed	content	to	span	the	whole	breadth	of	gameplay.		

	

To	examine	the	topic	of	nonlinear	music	in	video	games	in	more	detail,	some	terminology	has	

to	be	clarified.	Some	authors	in	the	field	call	nonlinear	music	in	video	games	dynamic	music.	

This	can	be	viewed	as	an	all-encompassing	term,	but	for	the	purposes	of	this	thesis	 it	 is	too	

general.	In	fact,	there	are	two	general	approaches	that	can	be	chosen	to	compose	music	that	

introduce	nonlinearity,	and	they	work	on	two	different	levels.	The	first	is	a	granular	approach,	

in	which	player	 interaction	 guides	 the	music	 on	 a	moment-by-moment	 level.	 The	other	 ap-

proach	works	on	a	structural	level,	in	which	larger	changes	in	a	game’s	state	affect	the	broader	

flow	of	the	music.	Karen	Collins	(2007)	has	used	the	terms	interactive	and	adaptive	music	for	

the	compositions	operating	in	these	two	different	levels	of	detail,	respectively.	A	more	recent	

proposition	for	terms	as	proposed	by	Plut	&	Pasquier	(2020)	is	generative	and	adaptive	music.	

These	terms	will	be	discussed	in	more	detail	in	section	2.4.1,	but	it’s	important	to	first	look	at	

the	term	generative	music	in	a	wider	context.	
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2.4 Generative Music 
	

In	his	audio-visual	primer	on	generative	music,	Tero	Parviainen	(2017)	describes	generative	

music	as	“making	music	by	designing	systems	that	make	music.”	These	systems	can	either	be	a	

combination	of	processes	–	such	as	two	linear	processes,	like	looping	two	recordings	of	differ-

ent	length	on	top	of	each	other	to	create	variable	interplay	and	evolution	of	the	soundscape	–	

or	a	set	of	principles	or	procedures	as	a	ruleset	for	generating	the	music	–	such	as	designing	an	

algorithmic	composition	to	generate	a	melody	constrained	to	set	musical	parameters.	

	

Generative	music	as	an	artform	is	much	older	than	video	games.	The	often	cited	first	example	

of	a	generative	musical	system	and	an	algorithmic	composition,	Mozart's	Musikalisches	Würfel-

spiel	from	1787,	had	a	selection	of	notated	musical	phrases	which	the	player	could	string	to-

gether	to	form	a	minuet	for	the	piano	with	the	help	of	dice.	Much	later	in	the	20th	century,	the	

advent	of	modern	recording	technology	enabled	composers	like	Steve	Reich	and	Brian	Eno	to	

experiment	with	looping	multiple	tape	machines.	As	recording	technology	evolved,	so	did	gen-

erative	techniques,	adopting	digital	recording	equipment	and	software	to	create	increasingly	

complex	generative	music	systems.	Currently	generative	strategies	are	widely	used	by	musi-

cians	and	sound	designers	in	the	fields	of	sound	art	and	video	games.	

	

2.4.1 Generative & Adaptive Music in Video Games 
	

Video	game	composers	have	adapted	the	techniques	used	to	make	generative	music	to	better	

accommodate	the	nonlinear	nature	of	video	games.	According	to	Plut	&	Pasquier	(2020),	the	

benefits	of	using	generative	music	in	video	games	are	that	it	allows	the	composer	to	produce	a	

vast	amount	of	varied	musical	content	for	long	games	that	need	a	large	span	of	musical	content	

without	it	being	too	repetitive	and	lead	to	annoying	the	player,	and	to	allow	even	closer	adap-

tation	to	the	action	in	the	game	than	other	techniques.		

	

This	superior	variability	and	adaptivity	in	generative	music	also	have	their	drawbacks.	Accord-

ing	to	Kate	Compton	(2016),	generative	systems	often	fail	to	create	much	perceptually	unique	

variety.	In	a	musical	context	this	means	that	if	the	ruleset	of	the	generative	system	is	too	re-

strictive,	the	system	will	not	be	able	to	create	music	that	has	any	meaningful	variety:	melodies	
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and	harmonic	movement	can	be	too	limited,	leading	to	aesthetically	bland	and	self-similar	re-

sults.	Compton	calls	this	problem	the	10,000	Bowls	of	Oatmeal	problem.	

	

There	are	ways	to	implement	some	of	the	generative	techniques	without	giving	up	full	creative	

control	and	to	create	a	blend	between	linearity	and	full	nonlinearity	–	a	form	of	music	which	is	

often	called	adaptive	music.	Adaptive	music	focuses	more	on	adaptability	than	variability	than	

fully	generating	music	in	real-time,	thus	sidestepping	some	of	the	drawbacks	in	generative	mu-

sic.	Jesper	Kaae	(2008)	explains	that	in	adaptive	music	systems	the	game	engine	sends	com-

mands	to	the	music	engine	which	in	turn	alters	the	music	being	played	according	to	certain	

parameters.	Plut	&	Pasquier	(2020)	mention	that	the	music	can	be	altered	by	“adding	or	remov-

ing	instrumental	layers,	changing	the	tempo,	adding	or	removing	processing,	changing	the	pitch	

content,	etc”	(p.	2).	The	composed	content	(melodies,	harmony)	tends	to	stay	the	same,	so	the	

composition	can	be	determined	to	be	linear	at	a	note-based	compositional	level.	The	nonlinear	

aspects	are	implemented	on	a	structural	level:	the	piece	might	not	unfold	the	same	way	each	

time	the	music	is	played.	
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2.5 Nonlinear Techniques for Composing Video Game Music 
	

The	challenge	in	composing	generative	and	adaptive	music	for	video	games	lies	in	the	technical	

limitations	 imposed	by	 the	 game	engine	 itself	 and	 the	platform	on	which	 the	 game	 itself	 is	

planned	to	release.	Kaae	(2008)	describes	this	challenge	the	following	way:		

	

"Composing	dynamic	music	for	computer	games	involves	many	aspects	that	would	normally	

not	need	to	be	taken	into	consideration	in	traditional	composing.	These	include	technical	con-

siderations	 regarding	 computer	 power/technology,	 composing	 tools	 and	 implementation,	

functional	considerations	regarding	aesthetics	and	user	experience,	and	not	least	the	composi-

tional	requirements	of	dynamic	music,	which	often	require	a	completely	new	way	of	thinking	

about	music."	(p.75)		

	

From	these	limitations	a	variety	of	widely	used	techniques	has	emerged	for	composing	music	

for	video	games.		

	

There	are	two	principal	approaches	to	implementing	generativity	in	a	musical	piece:	horizontal	

and	vertical.	According	to	Jesper	Kaae	(2008),	these	two	terms	are	"related	to	our	understand-

ing	of	the	manuscript	paper	as	representation	of	the	music"	(p.87).	Therefore,	verticality	can	

be	seen	as	the	dimension	of	simultaneous	events,	much	like	how	multiple	instruments	are	lay-

ered	on	top	of	each	other	in	the	score	(see	Fig.	1).	Horizontality	on	the	other	hand,	is	the	dimen-

sion	of	time.	

	
Figure 1. Representation of musical notes: Traditional music notation on the left, and the piano roll of a mod-

ern DAW on the right. The axes of time (horizontal) and pitch (vertical) have been marked on the picture. 



19 

 

	

Figure	2	below	illustrates	a	simple	nonlinear	score	for	a	video	game	level.	A	short	intro	is	played	

linearly	from	its	beginning	to	its	end,	the	music	moves	on	to	a	looped	section	that	will	repeat	as	

many	times	as	needed	before	the	player	reaches	a	set	point	in	the	game,	for	example	the	end	of	

a	level.	The	loop	is	built	on	3	separate	layers	of	the	same	length	that	can	be	added	and	removed	

as	the	game	state	requires.	Once	the	player	has	progressed	to	the	end	of	the	level,	the	game	

score	moves	on	to	the	outro:	a	linear	piece	of	music	is	played	as	a	closing	gesture	for	the	score.	

The	movement	between	these	three	parts	of	the	score	is	horizontal,	while	variation	within	the	

loop	is	vertical.	

	

	
Figure 2. Illustration of a level soundtrack built out of scoring blocks 

	

Figure	2	illustrates	the	most	simplified	example	of	a	nonlinear	score	with	the	basic	elements	in	

place.	Chance	Thomas	(2006)	calls	these	different	elements	scoring	blocks	and	lists	the	follow-

ing	as	 the	basic	 scoring	blocks:	 intros,	 loops,	 transitions,	 tags,	stingers	 and	cinematics.	These	

blocks	can	be	combined	to	form	a	structure	that	can	cover	any	possible	game	state	and	progres-

sion	between	different	game	states.	This	structure	can	be	sequential,	branching,	a	matrix,	a	lay-

ered	stack,	or	any	kind	of	combination	of	the	previous	structures	to	match	the	nonlinear	struc-

ture	of	the	game	itself.	Thomas	calls	this	process	pathing.	

	

According	to	Plut	&	Pasquier	(2020),	vertical	and	horizontal	techniques	can	be	implemented	

on	a	compositional	or	arrangement	level.	Vertical	or	horizontal	composition	has	many	levels	of	

granularity:	the	generative	aspects	might	be	implemented	on	a	single	note	level	affecting	the	

flow	of	the	melody,	or	on	a	chord	level	affecting	the	harmony	of	the	piece.	Vertical	or	horizontal	

arrangement,	 by	 contrast,	 implements	 nonlinearity	 on	 larger	 levels	 of	 granularity,	 such	 as	
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phrases	or	complete	sections	of	the	musical	piece.	The	next	subsections	deal	with	these	two	

approaches	separately.	

	

2.5.1 Procedural Music – Horizontal and Vertical Approaches for Composition 
	

Horizontal	composition	in	generative	music,	according	to	Plut	&	Pasquier	(2020)	means	auto-

mating	the	creation	of	music	across	time.	The	techniques	used	for	horizontal	compositions	are	

adapted	from	the	well-established	means	of	generative	music.	The	generative	system	can	work	

on	a	level	of	notes,	chords	or	even	phrases.	Vertical	composition	systems,	on	the	other	hand,	

“automate	the	construction	of	music	at	points	in	time.	Such	a	system	exclusively	functions	on	a	

note	level	of	granularity,	combining	notes	to	create	chords”	(p.7).	For	this	reason,	vertical	gen-

erativity	can	be	viewed	as	an	added	dimension	in	generative	composition	concerning	only	har-

mony,	rather	than	a	separate	technique	from	horizontal	generative	composition.	It	is	also	worth	

mentioning	that	generative	game	music	that	uses	the	aforementioned	techniques	is	commonly	

called	procedural	music	in	the	field.	This	term	is	probably	popular	because	of	the	usage	of	the	

term	related	to	other	game	systems	–	such	as	procedural	level	generation,	for	example.	

	

Fully	procedural	composition	systems	are	not	prevalent	in	video	games.	Kent	Jolly	and	Aaron	

Mcleran	(2008)	have	described	some	of	the	reasons	for	this	when	talking	about	their	work	in	

the	video	game	Spore	(2008),	one	of	the	few	great	examples	of	a	true	generative	music	system	

in	a	video	game	both	horizontally	and	vertically.	Generative	music	systems	tend	to	use	a	lot	of	

CPU	power	compared	to	alternative	strategies	–	a	precious	resource	usually	reserved	for	the	

game	systems	themselves.	Generative	music	systems	also	are	at	risk	of	sounding	generic	and	

unpolished,	as	the	many	generative	systems	use	the	MIDI	control	protocol	for	creating	the	com-

position	in	real-time.	MIDI	has	seen	wide	use	in	video	games	from	as	early	as	the	1990s	because	

of	the	small	size	of	the	music	files.	However,	these	MIDI	files	relied	on	the	generic	MIDI	instru-

ments	that	were	built-in	the	sound	cards	of	the	time,	and	the	resulting	music	tends	to	sound	

very	dated	by	today’s	standards.		

	

The	Spore	audio	team	circumvented	this	problem	by	creating	their	own	custom	instruments	in	

a	programming	 language	called	PureData.	These	 instruments	were	used	 to	generate	sounds	

while	 being	 controlled	 by	MIDI.	Moreover,	 PureData	was	 being	 used	 to	 randomly	 generate	
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patterns	constrained	to	certain	scales	and	select	different	instruments	to	generate	the	under-

score	for	the	game	in	real-time	as	the	game	engine	was	running.	

	

A	more	recent	example	of	a	procedural	game	score	is	the	soundtrack	from	the	game	Mini	Metro	

(2015).	In	Mini	Metro,	each	object	of	the	game,	like	different	stations	and	subway	lines	play	a	

part	in	generating	the	game’s	soundtrack,	and	as	the	levels	progress,	the	complex	and	interwo-

ven	subway	systems	end	up	generating	a	rich	musical	texture.	In	their	talk	at	the	Konsoll	con-

ference,	composer	Rich	Vreeland	and	programmer	Peter	Curry	(2016)	explained,	that	generat-

ing	the	complex	musical	system	required	the	whole	game	to	be	built	around	the	audio	engine.	

Creating	the	procedural	music	system	also	needed	a	profuse	amount	of	iterating,	both	in	terms	

of	planning	the	musical	elements	and	experimenting	with	different	audio	implementation	sys-

tems.	The	process	of	creating	a	procedural	system	was	very	challenging,	even	though	it	led	to	

remarkable	results	in	terms	of	Vreeland’s	(2018)	goals	of	immediacy	and	embodiment	of	the	

score.	

	

To	summarize,	fully	procedural	music	systems	are	not	widely	used,	because	of	the	challenges	

related	to	building	a	custom	system,	the	CPU	resources	that	this	custom	system	can	consume,	

and	the	challenge	of	getting	results	that	fill	the	aesthetic	requirements.	However,	plenty	of	pro-

posals	for	generative	music	systems	tailored	to	video	games	have	been	put	forth	in	academia,	

such	as	the	Automatic	Real-Time	Generation	Music	System,	by	Engels,	Chan,	and	Tong	(2015)	

or	the	MetaCompose	system	by	Scriea	(2017).	It	might	not	take	a	long	time	before	one	of	these	

frameworks	for	procedural	music	will	see	an	accessible	implementation	and	be	adopted	for	use	

by	game	developers.	

	

For	the	time	being,	composers	are	still	managing	to	achieve	very	elaborately	interactive	and	

dynamic	music	by	using	a	variety	of	adaptive	techniques,	which	I	will	discuss	in	the	following	

subsections.	
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2.5.2 Re-sequencing – Horizontal Approaches for Arrangement 
	

Contrary	 to	 procedural	 compositional	 strategies,	 horizontal	 arrangement	 is	 a	 popular	 tech-

nique	in	video	games	that	can	be	used	to	create	both	generative	and	adaptive	music.	In	its	most	

basic	form,	it	can	be	described	by	the	means	of	the	score	blocks	concept	outlined	by	Thomas	

(2006)	and	described	previously.	Winifred	Phillips	(2014)	calls	this	technique	horizontal	re-

sequencing.		

	

A	great	example	of	a	horizontal	arrangement	system	is	the	music	system	in	the	fighting	game	

Killer	Instinct	(2013),	composed	by	Mick	Gordon.	In	his	GDC	talk	Gordon	(2014)	states	that	in-

stead	of	longer	loops	of	background	music,	the	tracks	were	broken	down	into	a	series	of	much	

shorter	segments	that	the	music	engine	would	be	constantly	rearranging	according	to	certain	

parameters	 derived	 from	 player	 behaviour	 and	 the	 state	 of	 the	 gameplay.	 Stylistically,	 the	

soundtrack	has	 been	 composed	 as	 highly	 energetic	 electronic	 dance	music.	 The	 soundtrack	

uses	similar	song	structures	to	EDM	songs,	such	as	intro,	verse	and	chorus	and	repurposes	them	

to	represent	different	states	in	a	single	match.	For	example,	the	“verse”	sections,	which	in	the	

soundtrack	are	played	during	normal	gameplay,	are	built	up	from	pieces	like	4-bar	A-sections	

and	B-sections,	and	short	interludes.	These	smaller	sections	of	the	“verse”	are	chained	in	real	

time	to	create	a	constantly	changing	but	still	coherent	song	section.	If	a	player	successfully	ex-

ecutes	a	15-hit	combo,	the	music	system	plays	the	“chorus”	part	of	the	song	for	8	measures	as	

a	reward.	If	another	high-hit	combo	is	performed	while	this	section	is	playing	the	chorus	will	

play	for	8	measures	longer.	This	system,	where	the	fundamental	score	blocks	are	broken	down	

into	even	smaller	modular	segments,	 combines	adaptive	and	generative	horizontal	arrange-

ment	techniques	in	a	clever	way.	The	example	shows	that	in	addition	to	providing	an	appropri-

ate	backdrop	for	gameplay	with	enough	variety,	an	adaptive	music	system	can	also	be	effec-

tively	used	to	reward	the	player	for	good	performance.	

 
2.5.3 Layering – Vertical Approaches for Arrangement 
	

Vertical	arrangement,	or	vertical	layering	as	described	by	Winifred	Phillips	(2014),	is	another	

popular	and	widely	used	technique	in	video	game	music	scores.	According	to	Philips,	“vertical	

layering	operates	under	the	principle	of	simultaneous,	stacked	musical	components”	(p.	193).	

This	means	that	a	linear	composition	is	broken	into	layers	of	tracks	and	the	different	layers	can	
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be	added	and	removed	as	the	gameplay	state	requires,	to	create	variation	and	flexibility	in	the	

score.	For	example,	in	an	adventure	game	that	includes	some	exploration	and	combat	inside	a	

single	level,	 the	exploration	phase	might	have	a	more	peaceful	sounding	version	of	the	level	

music,	while	entering	combat	might	add	some	driving	percussion	and	synth	layers	to	the	music	

to	create	more	 intensity.	 In	effect,	as	noted	by	Thomas	(2006),	 this	shifts	 the	compositional	

dramatic	arc	in	the	music	from	the	horizontal	time	axis	to	the	vertical	layer	axis.	The	music	does	

not	have	to	transition	to	another	part	of	the	composition,	but	rather	the	added	layers	are	re-

sponsible	for	added	or	reduced	excitement	in	the	score.	

	

Musician	Amon	Tobin	describes	his	process	of	creating	a	vertically	layered	score	for	the	game	

Splinter	Cell:	Chaos	Theory	(2005)	in	an	interview	for	Remix	Magazine	in	the	following	way:	

	

“The	 track	would	be	 split	 into	 four	 layers	of	different	 intensities.	For	example,	when	 the	

character	is	just	creeping	around,	you	only	hear	one	layer	of	the	music,	maybe	the	bass	or	light	

percussion.	When	a	guard	spots	the	character,	there	would	be	a	transition	into	the	second	layer	

of	the	track.	So	the	track	builds	as	the	game	intensifies”	(Micallef,	2005).	

	

Vertical	layers	can	be	used	to	do	more	than	just	separate	a	single	composition	into	“chunks”	of	

different	intensities.	Tim	van	Geelen	(2008)	proposes	a	composition	technique	he	calls	parallel	

composition	in	which	a	composer	composes	multiple	alternative	tracks	that	can	diverge	from	

each	other,	provided	that	there	are	some	points	in	which	a	transition	from	one	layer	to	another	

can	be	made	while	still	making	musical	sense.	A	more	specific	way	to	think	about	the	way	this	

could	be	achieved	is	to	use	the	concept	of	mapped	layers.	

	

Mapped	layers,	as	described	by	Thomas	(2006),	allow	loops	of	varying	length	and	harmonic	/	

melodic	complexity	can	be	layered	on	top	of	each	other.	When	creating	these	layers,	a	composer	

must	map	the	points	in	which	a	transition	from	one	layer	to	another	can	be	made.	Vertical	layers	

do	not	need	to	conform	to	each	other’s	length,	since	a	section	of	8	bars	can	be	layered	with	a	4-

bar	section	that	repeats	two	times.		Using	complex	mapped	layers	can	create	more	variation	in	

the	soundtrack	of	a	game	and	introduce	a	more	nonlinear	feel	to	the	music.	
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Figure 3. Example of mapped layers in a game score. The MIDI notes and chord symbols represent the 

movement of the harmony. 

	

Figure	3	shows	a	basic	example	of	a	part	of	a	composition	with	two	mapped	layers	and	a	length	

of	8	measures.	The	two	layers	are	in	different	tempo	–	multiples	of	each	other.	The	high	inten-

sity	layer	has	a	double	amount	of	the	chords	that	are	changing	two	times	faster,	yet	the	harmony	

of	the	two	layers	has	been	composed	(or	mapped	to	each	other)	in	a	way	that	allows	transition-

ing	between	the	layers	at	every	downbeat	of	the	slower	tempo	(marked	in	figure	3	with	num-

bers).	These	two	layers	can	be	used	to	underscore	different	gameplay	states	and	–	because	of	

the	way	they	have	been	composed	–	alternating	playback	between	layers	can	sound	smooth	

even	if	the	two	layers	have	different	instrumentation.		

	

2.5.4 Probability and Randomness 
	

Probability	and	randomness	are	usually	mentioned	in	the	context	of	procedural	music	systems.	

However,	it	is	important	to	mention	them	separately	here,	because	they	also	pair	up	well	with	

horizontal	and	vertical	arrangement	techniques.	Games	have	used	probability	and	randomness	

for	many	tasks,	and	many	audio	implementation	tools	offer	easy	ways	to	use	playback	random-

ization.	This	makes	using	randomness	strategically	and	on	many	different	contexts	more	feasi-

ble	than	creating	a	completely	procedural	music	system	from	the	ground	up.	
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For	example,	the	soundtrack	of	the	DOOM	(2016)	consists	of	mainly	horizontal	arrangement	

technique,	but	more	variation	has	been	achieved	with	the	help	of	randomness.	The	composer	

Mick	Gordon	states	in	an	interview	for	Produce	Like	a	Pro	(2016)	that	some	cues	in	the	game	

are	built	out	of	small	segments,	and	that	he	created	up	to	tens	of	variations	of	these	segments.	

These	variations	of	the	segments	are	then	combined	randomly	for	each	section	of	the	song.	This	

technique	can	be	used	to	create	as	much	variation	as	the	composer’s	creativity	and	time	budget	

allows,	up	to	rivaling	procedural	systems.	

	

As	another	example	for	vertical	implementation,	composers	can	create	additional	textures	or	

effects	in	their	compositions,	place	them	as	vertical	layers	on	top	of	their	music,	and	then	con-

figure	the	playback	triggers	for	these	layers	with	probability	modifiers.	The	playback	for	these	

effects	is	unpredictable,	which	makes	it	a	good	tool	to	add	more	variation	in	a	soundtrack.	An-

other	use	for	probability	in	vertical	layering	is	to	pool	phrases	of	melodies	in	a	single	container,	

weighing	some	preferred	phrases	over	the	other.	This	technique	can	be	used	to	let	the	melody	

seem	stable,	but	occasionally	provide	interest	by	occasionally	moving	somewhere	else.		

	

Overall,	using	randomness	and	probability	is	a	powerful	technique	in	adding	variation	to	non-

linear	soundtracks.	Randomness	does	not	necessarily	require	player	 interaction	to	 function,	

but	it	can	be	included	for	creative	implementation.	Randomness	in	adaptive	arrangement	com-

bined	with	cleverly	composed	material	can	be	used	to	reach	almost	the	same	level	of	variation	

than	procedural	composition	systems,	although	the	composer	retains	the	responsibility	of	pro-

ducing	all	the	musical	material	to	be	randomized.	

	

2.5.5 Example in practice: Combining Different Approaches 
	

The	previous	subsections	have	described	horizontal	and	vertical	approaches	to	creating	gener-

ative	and	adaptive	music.	While	there	are	many	games	that	rely	on	just	one	of	these	techniques,	

there	are	also	many	video	games	that	use	a	combination	of	vertical	and	horizontal	strategies.	

	

A	great	example	of	this	multifaceted	approach	is	the	score	to	the	video	game	Erica	(2019)	com-

posed	by	Austin	Wintory.	In	his	YouTube	video	Anatomy	of	a	Scene	|	ERICA,	Wintory	(2019)	

explains	the	compositional	process.	Erica	is	based	completely	on	pre-recorded	video	files	that	

involve	 player	 involvement	 in	making	 choices	 during	 certain	 points	 of	 this	 interactive	 film.	
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Some	scenes	unfold	 linearly	but	 the	action	will	also	stop	 for	an	 indeterminate	 length	as	 the	

player	is	allowed	to	think	about	their	next	choice.	This	required	flexibility	from	the	game	score.	

Wintory	followed	the	game	design	map	–	the	document	which	details	the	flow	of	the	video	se-

quences	–	and	used	that	to	create	a	parallel	score	design	map.	The	score	advances	horizontally	

as	the	game	design	map	advances,	but	 for	the	player	choice	sequences	a	vertical	 layering	of	

loops	of	various	lengths	and	repetitions	is	used	to	make	sure	that	the	score	stays	engaging	for	

the	player	and	does	not	loop	jarringly.	In	these	vertically	scored	scenes	a	more	generative	tech-

nique	 of	 randomly	 triggering	 phrases	 is	 sometimes	 used	 to	make	 sure	 that	 the	 score	 stays	

evolving	and	unpredictable.	Once	the	player	makes	a	decision,	the	score	can	branch	into	com-

pletely	different	directions	depending	on	how	the	choices	advance	the	flow	of	the	narrative.	

	

This	example	underlines	the	importance	of	the	pathing	process	that	Thomas	(2006)	has	laid	

out.	Following	the	blueprints	of	 the	game	design	document	–	or	alternatively	the	game	flow	

document	–	allows	the	composer	to	pick	appropriate	techniques	for	scoring	the	game,	as	“the	

number	and	type	of	dramatic	conditions	in	a	game”	become	“finite	and	knowable”	(p.45).	

	

Another	important	point	about	mixing	up	different	approaches	in	practice	is	that	while	nonlin-

ear	strategies	can	be	classified	academically	as	procedural	music	or	adaptive	music,	horizontal	

resequencing	or	vertical	layering,	they	are	not	separate	genres	but	rather	a	collection	of	tools.	

A	competent	video	game	music	composer	will	choose	the	appropriate	technique	to	respond	to	

a	given	situation	as	required	by	the	game	itself.	In	other	words,	the	structure	of	the	game	is	a	

starting	point	for	the	compositional	process	instead	of	choosing	a	single	technique	and	trying	

to	fit	the	game	design	around	that.	 	
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2.6 Technical Implementation 
	

The	description	of	nonlinear	compositions	would	not	be	complete	without	a	discussion	on	the	

technical	implementation	of	the	soundtrack.	However,	as	the	specifics	of	the	implementation	

vary	widely	between	different	video	games,	what	follows	is	a	very	broad	review.		

	

The	implementation	of	the	soundtrack	and	sound	effects	of	a	game	used	to	be	a	task	for	a	sep-

arate	audio	programmer	in	the	game	development	team.	The	audio	programmer	would	take	

the	audio	files	provided	by	sound	designers	and	composers	and	then	write	scripts	to	implement	

them	into	the	game	engine.	However,	many	game	developers	from	the	past	two	decades	have	

adopted	the	use	of	third-party	game	engines,	such	as	Unity	or	Unreal	Engine	instead	of	program-

ming	their	own	from	ground	up.	This	has	led	to	the	emergence	of	audio	middleware	solutions	

that	interface	with	these	game	engines	and	perform	all	audio	related	duties,	such	as	playback	

of	sound	effects	and	audio	processing.	The	use	of	audio	middleware	solutions	decreases	the	

time	and	costs	required	for	game	development,	as	it	removes	the	requirement	of	programming	

custom	logic	for	audio-related	tasks.	

	

Audio	middleware	such	as	FMOD	Studio	or	Audiokinetic	WWise	streamline	the	implementation	

of	the	audio	with	user	interfaces	that	feel	more	intuitive	to	sound	designers.	Many	of	the	basic	

actions	of	audio	implementation	can	be	performed	without	having	to	write	a	script	in	a	pro-

gramming	 language,	and	this	allows	sound	designers	and	composers	 for	smaller	 indie	game	

development	teams,	for	example,	to	implement	the	audio	themselves	without	the	aid	of	a	sep-

arate	audio	programmer.	

	

Although	custom	audio	engine	solutions	still	exist,	it	is	important	for	a	composer	to	learn	about	

middleware.	According	to	the	Game	Audio	Industry	Survey	of	2021	by	GameSoundCon	(2021),	

6	out	of	10	game	music	composers	in	high	budget	game	studios,	also	known	as	AAA	studios,	

were	tasked	with	integration	of	their	compositions	themselves,	many	times	using	middleware.	

The	data	from	this	survey	also	shows,	that	the	most	popular	middleware	solution	for	independ-

ent	or	mid-sized	game	studios	is	FMOD,	while	WWise	is	the	most	used	middleware	in	AAA	stu-

dios.	Other	widely	used	solutions	for	audio	implementation	were	the	built-in	audio	engines	of	
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Unity	and	Unreal	Engine,	completely	custom	engines	surpassing	the	use	of	the	aforementioned	

only	in	AAA	studios.	

	

The	basic	workflow	with	the	most	popular	audio	middleware	programs	is	similar,	although	the	

approach	to	the	user	interface	can	vary.	In	the	start	of	the	process,	all	audio	content,	such	as	

music	and	sound	effects	are	first	created	using	a	digital	audio	workstation	(DAW)	or	other	au-

dio	editor	software	and	exported	as	a	common	audio	file	format	such	as	a	.wav	file.	All	the	audio	

files	are	then	imported	in	the	middleware	software	and	combined	into	sound	banks,	or	packages	

of	compressed	audio,	for	file	management	purposes.	New	events,	or	containers	for	audio	mate-

rial,	are	created	for	each	sound	effect	and	piece	of	music.	Finally,	these	events	are	configured	to	

be	played	back	by	the	game	engine.	The	events	can	also	contain	parameters,	also	accessible	by	

the	game	engine,	that	can	affect	the	playback	of	the	audio	content	inside	the	event	in	various	

ways.	Finally,	the	game	engine	needs	either	custom	scripts	or	ready-made	audio	components	

to	interact	with	the	events	and	parameters	of	the	middleware.	

	

Implementing	nonlinear	music	differs	from	the	implementation	of	linear	music	loops	in	a	fun-

damental	way.	The	key	difference	between	implementing	linear	and	nonlinear	music	has	to	do	

with	how	much	the	audio	middleware	itself	is	used	in	creating	the	end	result.	With	linear	music,	

the	whole	song	will	be	imported	as	a	single	audio	file,	containing	all	the	instrumentation	and	

arrangement	choices,	production	and	mix,	much	 like	any	regular	song	 is	shared	digitally.	 In	

contrast	to	linear	music,	for	vertically	nonlinear	music,	the	song	is	imported	as	separate	files	

containing	the	information	of	each	layer	and	these	layers	are	then	mixed	inside	the	middleware	

software.	Furthermore,	with	horizontally	nonlinear	music,	the	song	can	be	imported	either	as	

multiple	separate	files	or	a	longer	file	with	all	the	different	sections	spread	across	the	audio	file	

and	the	logic	of	moving	between	the	different	sections	is	then	mapped	out	in	the	middleware	

program.	Nonlinear	music	then	requires	more	careful	planning	in	advance	before	exporting	the	

audio,	and	the	composition	process	itself	can	be	said	to	be	spread	out	between	the	digital	audio	

workstation	and	the	middleware.	

	

There	are	also	other	considerations	of	audio	implementation	in	addition	to	music	composition,	

which	will	be	discussed	briefly	here	for	the	sake	of	forming	a	complete	picture.	These	consid-

erations	include,	for	example,	audio	mixing	and	memory	management.	
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All	audio	content	in	a	game,	including	music	and	sound	effects	will	need	to	be	adjusted	in	vol-

ume	in	relation	to	each	other	to	create	a	balanced	mix	for	the	game.	This	mixing	process	serves	

to	create	a	pleasing	and	clear	audio	experience	for	the	player,	that	boosts	player	immersion.	

Middleware	can	help	here,	as	it	offers	basic	audio	processors	–	such	as	equalizers,	compressors	

and	limiters	–	that	can	help	adjusting	the	mix	without	having	to	go	back	to	the	DAW	and	re-

import	new	versions	of	the	audio	files	with	different	processing.	

	

The	implementation	process	also	includes	many	optimization	processes	to	make	the	game	run	

as	smoothly	as	possible.	Strategically	distributing	the	sound	events	into	separate	sound	banks	

and	 loading	them	into	the	computer’s	memory	only	when	needed	helps	 the	audio	engine	to	

consume	the	minimal	number	of	processing	and	memory	resources.	The	audio	files	can	also	be	

configured	separately	to	be	 loaded	 into	the	RAM	memory	or	alternatively	streamed	directly	

from	the	hard	drive,	with	performance	benefits	and	weaknesses	for	both	approaches.		
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3 Establishing a Workflow & Presenting the Case Study 
	

The	sections	of	this	chapter	present	the	research	conducted	for	the	thesis.	However,	it	is	im-

portant	to	first	establish	the	methodological	background	used	in	the	investigation.	The	role	and	

form	of	research	in	arts	has	been	a	debated	topic	as	noted	by	Henk	Borgdorff	(2012).	Borgdorff	

summarizes	the	debate,	pointing	out	the	disparity	between	artistic	research	and	scientific	or	

academic	research	while	explaining	the	difficulties	of	fitting	artistic	research	in	an	academic	

context.	As	clarification,	Borgdorff	suggests	a	distinction	of	terminology	between	art	practice-

in-itself	from	art	practice-as-research,	(p.33)	and	moves	on	to	advocate	for	the	two	well	estab-

lished	approaches	of	practice-based	research	and	practice-led	research.	This	thesis	aims	to	align	

itself	 with	 these	 two	 concepts	 of	 practice-related	 research	 to	 reveal	 something	meaningful	

about	the	artistic	process	itself	that	can	be	useful	for	other	artists	in	their	creative	process.	

	

In	her	report	Practice	Based	Research:	A	Guide	Linda	Candy	(2006)	explains	the	two	approaches	

of	practice-related	research	in	the	following	way:	

	

1. “If	 a	 creative	 artefact	 is	 the	 basis	 of	 the	 contribution	 to	 knowledge,	 the	 research	 is	

practice-based.		

2. If	the	research	leads	primarily	to	new	understandings	about	practice,	it	is	practice-led.	”	

(Candy,	2006)	

	

Methodologically	the	approach	of	this	thesis	can	be	considered	as	having	elements	of	both	prac-

tice-based	and	practice-led	research,	with	a	greater	emphasis	on	practice-led	research.	The	fol-

lowing	research	is	practice-led,	because	it	 involves	a	creation	of	a	framework	from	which	to	

execute	an	artistic	process.	However,	the	conclusions	of	the	research	will	be	based	on	discov-

eries	made	in	practice,	by	applying	the	framework	in	multiple	instances	of	the	artistic	process.	

	

To	be	more	specific,	the	research	attempts	to	generate	an	approach	for	composing	music	for	

video	games,	that	can	highlight	the	special	facets	of	linearity	and	nonlinearity	in	the	composi-

tion	process.	In	practical	terms,	the	thesis	describes	a	workflow	for	video	game	music	compo-

sition	that	can	be	followed	during	the	creative	process.	The	validity	of	this	workflow	is	then	

verified	by	applying	it	in	the	case	study	presented	in	later	sections	of	this	chapter.		
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The	reason	for	synthesizing	a	workflow	before	conducting	any	artistic	work	is	that	it	provides	

a	 frame	of	reference	 in	which	to	evaluate	 the	work	as	 it	relates	 to	 the	research	question	on	

linearity.	By	following	the	workflow	alongside	the	composition	process,	it	is	easier	to	pinpoint	

where	exactly	the	two	composition	styles	(i.e.,	linear	&	nonlinear)	diverge.	An	additional	value	

for	the	formulation	of	a	workflow	is,	that	it	can	also	aid	interested	people	without	prior	video	

game	music	experience	to	acquaint	themselves	with	all	the	aspects	of	video	game	music	com-

position.	

	

The	next	section	presents	 the	suggested	workflow	 for	composing	nonlinear	music	 for	video	

games,	formulated	on	the	considerations	of	the	previous	chapter.	The	workflow	has	been	for-

mulated	in	a	way	that	is	agnostic	about	the	specific	content	of	the	music,	so	that	the	workflow	

can	be	applied	for	composing	video	game	music	regardless	of	genre	and	other	considerations.	

A	significant	part	of	this	flexibility	is	due	to	the	format	and	nature	of	the	workflow:	it	describes	

a	series	of	wide-ranging	open-ended	questions,	that	the	composer	can	answer	in	a	fashion	they	

choose,	while	still	having	to	consider	all	the	aspects	needed	to	work	efficiently.		

	

After	the	workflow	has	been	devised,	it	is	time	to	apply	it	to	artistic	work.	The	following	sections	

after	the	workflow	description	presents	a	case	study	from	a	video	game	project	called	They	Are	

You,	in	which	I	worked	as	a	composer.	Throughout	the	whole	project,	I	followed	the	workflow	

and	used	it	to	compose	all	the	musical	content	of	the	game.	The	musical	cues	of	the	game	fea-

tured	several	different	nonlinear	techniques	and	shall	be	discussed	in	detail	in	the	later	sections	

of	this	chapter.	To	play	and	review	the	finished	project,	consult	appendix	A	of	this	thesis.	
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3.1 Formulating the Workflow 
	

While	the	scope	of	this	thesis	is	focused	on	the	differences	between	composing	linear	and	non-

linear	music	for	video	games,	it	is	worth	examining	the	aspects	that	all	video	game	composers	

must	consider	as	a	part	of	their	workflow.	Indeed,	many	of	the	parts	of	the	composition	process,	

such	as	 setting	 the	 intention	 for	 the	music,	directly	 affect	 the	way	nonlinearities	 are	 imple-

mented	on	any	given	project.	As	Martin	Wilde	 (2004)	has	 suggested,	 it’s	worth	 considering	

“what”	the	composer	wants	to	achieve	before	moving	on	to	“how”	it	is	to	be	achieved.	This	sen-

tence	sparked	an	inspiration	to	formulate	a	workflow	around	answering	three	questions	in	se-

quence:	why?	–	what?	–	how?	For	these	questions,	answers	can	be	sought	on	two	separate	lev-

els:	firstly,	on	a	more	general	level	of	the	soundtrack’s	concept	to	determine	a	general	frame-

work	for	the	composer	to	work	in,	and	secondly	on	the	more	specific	level	of	each	individual	

composition,	also	called	a	musical	cue.	

	

3.1.1 Establishing the Compositional Framework 
	

	
Figure 4. A graph illustrating the most important considerations when forming a framework, and a suggested 

order for the process. 

	

The	workflow	of	the	composer	begins	with	forming	a	shared	vision	with	the	game	designers.	

The	composer	and	the	game	developers	must	agree	on	why	music	is	featured	in	the	game	and	

what	the	intentions	and	motivations	for	the	music	are.	The	process	of	discovering	this	vision	

includes	conversations	with	the	game	development	team,	reviewing	gameplay	footage	and	cin-

ematics,	and	even	trying	out	early	builds	of	the	game.	The	most	important	documents	for	the	

composer	are	the	game	design	document	(sometimes	abbreviated	as	GDD)	and	the	music	asset	

list.	While	there	isn’t	any	standard	format	for	the	game	design	document,	it	usually	includes	a	
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description	 of	 the	 game’s	 concept,	 the	 gameplay	mechanics,	 and	 the	 game’s	 lore	 including	

prominent	characters	in	the	game’s	storyline,	etc.	Some	design	documents	even	include	a	plan	

for	the	musical	content	of	the	game.	All	this	information	along	with	co-operation	with	the	game	

developers	helps	the	composer	to	determine	the	purposes	and	intentions	for	the	musical	score	

of	the	game.	

	

After	the	intention	(“why	does	this	game	need	music?”)	for	the	score	is	clear,	it	is	time	to	move	

on	to	selecting	the	compositional	techniques	(“what	music	should	the	game	have?”).	These	in-

clude	selecting	 the	sound	palette,	 instrumentation	and	genre	 for	 the	score	of	 the	game.	The	

composer	can	also	consider	if	the	gameplay	and	storytelling	warrant	any	thematic	development	

in	the	score	music,	such	as	featuring	musical	motifs	for	the	characters	and	places.	This	phase	

can	also	 include	composing	some	initial	versions	of	specific	cues	and	sharing	them	with	the	

developers	to	confirm	the	right	direction	for	the	soundtrack.	If	the	compositional	choices	are	

deemed	right	for	the	game,	the	composer	has	successfully	formed	a	high-level	framework	for	

the	whole	soundtrack	which	makes	composing	individual	and	interrelated	pieces	of	music	eas-

ier.	

	

The	question	of	“how	should	the	game	feature	music?”,	on	this	general	framework	level,	relates	

to	the	technical	implementation	of	the	music:	Is	middleware	to	be	used?	Who	will	take	care	of	

technical	implementation	of	the	soundtrack?	Will	the	choices	made	about	the	technical	imple-

mentation	make	adaptive	and	nonlinear	behaviors	of	 the	music	 feasible?	These	are	also	 im-

portant	questions	that	define	the	scope	of	choices	available	during	the	composition	process.	
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3.1.2 Composition Workflow 
 

	
Figure 5. A graph illustrating the most important considerations when composing a musical cue. Note the 

two-way interaction between the two latter questions. 

	

The	process	of	composing	any	single	musical	cue	for	a	video	game	starts	with	the	same	question	

that	was	used	to	start	forming	the	framework:	“why	does	this	part	of	the	game	need	music?”	

However,	this	time	the	question	examines	the	purpose	and	intention	of	a	single	composition.	A	

single	cue	will	usually	be	influenced	by	the	general	intent	of	the	score	but	will	also	have	its	own	

specific	function	and	purpose.	If	a	cue	is	planned	to	accompany	a	cinematic	sequence,	the	in-

tention	for	the	score	might	be	to	heighten	the	emotional	impact	of	the	unfolding	drama.	If	the	

cue	is	backing	a	fight	sequence,	the	intention	could	be	to	propel	the	action	and	reinforce	the	

sense	of	movement	and	pacing	of	the	sequence.	Answering	this	question	of	“why?”	on	the	level	

of	the	individual	cues,	will	also	provide	answers	to	the	question	of	what	the	musical	material	

will	have	to	be	in	order	to	effectively	communicate	this	intention.	

	

As	the	ideas	for	the	cue	are	developed,	it	is	worth	noting	that	the	processes	of	answering	the	

“what	is	the	musical	content	in	this	part	of	the	game?”	and	“how	will	the	music	be	produced	and	

implemented?”	questions	are	not	easily	separable	or	even	sequential	 in	order,	as	 these	pro-

cesses	tend	to	affect	and	inform	each	other	throughout	the	composition	and	production	pro-

cess.	In	the	suggested	nomenclature	in	this	thesis,	the	“what?”	part	of	the	composition	process	

refers	to	the	generation	of	abstract	musical	content,	such	as	melodies,	chord	progressions	and	

rhythms	–	essentially	the	parts	of	the	score	that	can	be	conveyed	through	musical	notation.	This	

part	of	the	process	also	includes	the	stylistic	choices,	such	as	the	selection	of	a	genre	to	compose	

in,	and	choices	in	arrangement,	according	to	the	decisions	that	had	been	made	on	the	general	

soundtrack	level.	The	“how?”	part	refers	to	the	production	process	in	which	the	composition	is	



35 

 

turned	into	a	recording	that	can	be	implemented	in	the	game	and	the	process	of	implementation	

itself.	Even	though	these	questions	are	intertwined,	the	rest	of	this	section	examines	them	in	

connection	with	the	qualities	of	linearity.	

	

With	regards	to	composing	the	musical	content	(i.e.,	the	“what?”),	the	way	of	generating	this	

material	is	highly	personal	and	tends	to	vary	greatly	between	composers.	Some	composers	like	

to	compose	by	using	their	main	instruments,	others	might	work	exclusively	with	MIDI	instru-

ments	and	draw	notes	on	the	piano	roll	(a	way	of	displaying	notes	in	DAWs).	Others	yet	might	

listen	to	reference	music	that	either	they	have	chosen,	or	that	has	been	provided	by	the	game	

developer,	and	compose	new	music	that	complements	the	referred	music.	

	

Linear vs Nonlinear – Workflow Differences in Answering the “What?” 
	

In	a	traditional	linear	score,	the	composer	will	build	the	arrangement	and	the	flow	of	different	

song	sections	 in	 the	composition	 itself.	Because	the	amount	of	 time	a	player	spends	 in	each	

sequence	cannot	be	anticipated,	a	 linear	composition	cannot	directly	 react	 to	 the	gameplay.	

This	means,	that	steps	must	be	taken	to	compose	music	that	captures	more	of	the	general	mood	

of	the	gameplay	sequence	instead	of	trying	to	react	to	certain	events	in	the	gameplay.	One	im-

portant	aspect	in	linear	compositions	is	to	consider	the	way	the	composition	can	be	repeated	

or	looped,	because	the	length	of	a	given	gameplay	sequence	is	indeterminate.	A	composer	will	

have	to	arrange	and	sequence	the	composition	in	a	way	that	can	be	looped	smoothly	without	

the	loop	point	sounding	too	abrupt,	as	abrupt	changes	unmotivated	by	the	gameplay	can	break	

immersion	for	the	player.	The	exception	to	these	considerations	is	composing	for	cinematic	se-

quences	which	can	be	scored	linearly	much	like	film	music	and	can	still	react	to	key	points	in	

the	cinematic	sequence.	

	

To	ensure	smooth	transitioning	between	musical	cues	in	a	mostly	linear	score,	the	composer	

can	also	compose	separate	musical	transition	cues,	known	as	stingers,	that	can	be	either	hori-

zontally	or	vertically	implemented	to	the	score.	While	this	could	be	viewed	as	a	first	step	to-

wards	nonlinear	composing,	stingers	mainly	have	the	function	of	transitioning	the	music	be-

tween	two	separate	linear	cues,	and	the	listening	experience	will	remain	feeling	linear.	Stingers	

can	act	as	a	bridge	between	two	cues,	and	they	can	be	composed	in	a	way	that	resolves	any	

harmonic	 and	 rhythmic	 differences	 between	 the	 two	 cues.	 Essentially,	 their	 function	 is	 to	
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smooth	out,	or	conversely	accentuate	a	transition	where	direct	skipping	to	the	next	cue	would	

sound	too	jarring.	

	

Composing	nonlinear	music,	on	the	other	hand,	requires	taking	into	consideration	the	flow	of	

the	gameplay	and	the	various	aspects	of	the	gameplay	that	need	to	be	underlined	by	the	sound-

track.	The	composer	will	have	to	map	out	the	possible	paths	for	the	arrangement	to	take	ac-

cording	to	the	flow	of	game	state	changes	which	are	usually	described	in	a	game	flow	document.	

A	score	design	map	can	optionally	be	created	to	match	the	game	flow	to	help	the	composer	to	

keep	track	of	the	needed	song	sections	and	the	transitions	between	them.	The	game	flow	will	

also	inform	the	composer	on	what	approaches,	such	as	horizontal	or	vertical	techniques,	fit	best	

for	composing	a	given	cue.		

	

The	nonlinear	composition	techniques	require	viewing	the	composition	process	as	“modular”,	

breaking	the	composition	down	in	to	vertical	layers	or	horizontal	sections	and	ascribing	game-

play	meaning	to	these	different	pieces	and	elements.	If	the	composer	wants	to	write	very	elab-

orate	music	with	changes	in	tempo	or	harmony,	for	example,	they	will	have	to	keep	track	of	all	

the	different	paths	the	music	can	take	between	separate	parts	and	make	them	flow	into	each	

other.	For	example,	the	composer	might	have	to	write	out	several	transition	pieces	that	work	

much	like	the	stingers	described	earlier	in	the	linear	music	example;	only	this	time	the	transi-

tions	facilitate	between	moving	between	separate	parts	within	one	cue	as	opposed	to	smooth-

ing	out	transitions	between	separate	cues.	To	elaborate:	if	two	sections	of	a	cue	are	in	different	

keys,	a	transition	can	be	composed	to	bridge	between	two	keys	by	creating	a	harmonic	move-

ment	that	introduces	harmonic	tension	in	the	former	key	and	resolves	in	the	new	key.		

	

If	the	composer	wants	to	introduce	generative	elements	in	the	score,	they	need	to	plan	for	a	set	

of	 constraints	 that	 the	generated	content	will	 follow.	 If	an	otherwise	non-generatively	com-

posed	score	is	combined	with	generative	elements,	this	usually	includes	constraining	the	gen-

erated	material	to	the	tempo	and	key	of	the	song.	A	composer	might	even	compose	a	pool	of	

phrases	that	can	be	then	implemented	to	play	back	randomly	in	the	later	stage	of	the	process.	
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Linear vs Nonlinear – Workflow Differences in Answering the “How?” 
	

As	mentioned	earlier,	the	“how?”	part	of	composing	nonlinear	music	pertains	to	the	way	the	

abstract	musical	material	is	captured	and	turned	into	an	audio	file	for	playback	and	the	subse-

quent	implementation	inside	the	game	engine.	Usually,	the	composer	uses	a	digital	audio	work-

station	to	edit	and	mix	a	combination	of	audio	recordings	and	MIDI	instruments.	Many	compos-

ers	will	use	the	DAW	as	a	platform	for	the	composition	process	itself,	not	really	differentiating	

between	music	composition	and	production	processes.	

	

For	linear	music	the	production	process	is	quite	streamlined.	The	most	involved	process	for	

linear	scores	is	setting	different	loop	points	for	the	audio	file,	if	the	composer	does	not	wish	for	

the	whole	file	to	be	looped.	All	the	arrangement	choices	and	song	structures	are	completed	in-

side	the	DAW	and	the	final	mix	is	then	exported	as	an	audio	file.	If	the	file	is	to	be	looped,	the	

end	of	the	audio	file	must	be	tailored	in	a	way	that	prevents	any	clicks	or	other	unwanted	arte-

facts	during	the	looping	process.	The	audio	file	will	then	be	brought	into	the	game	engine	as	

assets	and	playback	can	be	implemented	with	rudimentary	programming.	Looping	the	audio	

file	only	from	a	specific	point	enables	the	composer	to	write	an	intro	for	the	piece	that	will	not	

be	looped	with	the	rest	of	the	cue	or	to	bring	minor	form	of	interactivity	by	not	allowing	the	

score	to	advance	from	one	part	to	the	next	before	certain	requirements	are	fulfilled.	The	last	

example	can	be	viewed	as	pseudo-horizontal	sequencing	and	is	a	relatively	easy	way	to	intro-

duce	nonlinearity	in	an	otherwise	linear	score.	

	

For	nonlinearly	composed	music	the	production	process	of	the	music	is	quite	similar	but	has	

more	requirements.	For	vertically	layered	scores,	the	layers	can	be	composed	within	the	DAW,	

but	the	different	layers	must	be	exported	as	separate	assets	for	the	game	engine.	Horizontal	

resequencing	requires	different	song	sections	to	be	exported	separately.	In	addition,	the	com-

poser	must	export	any	stingers	or	transitions	separately	as	well,	so	that	the	audio	engine	has	

freedom	to	play	them	back	separately	as	needed.	Generative	elements	require	an	even	more	

granular	approach,	where	single	notes	or	phrases	are	exported	as	separate	audio	files.	

	

Once	all	the	separate	elements	of	the	score	are	brought	into	the	audio	engine	as	assets,	the	audio	

programmer	(or	the	composer	themselves)	is	tasked	with	creating	the	actual	arrangement	for	

the	 cues,	 usually	 with	 the	 help	 of	 middleware.	 The	 audio	 engine	 is	 configured	 to	 receive	
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commands	from	the	game	engine	which	can	be	used	to	manipulate	the	flow	of	the	music,	with	

the	help	of	parameters.	In	addition	to	parameters	from	the	game	engine,	most	middleware	also	

include	advanced	probability	and	modulation	options	that	can	be	used	to	make	sure	that	the	

playback	of	the	score	can	be	varied	in	order	for	the	soundtrack	to	stay	unrepetitive.	These	func-

tions	can	also	be	used	to	perform	any	generative	aspects	of	the	score,	although	completely	pro-

cedural	systems	might	be	better	served	by	programming	completely	custom	logic	with	visual	

programming	 languages	 and	 other	 programming	 environments	 like	 Pure	 Data,	 MaxMSP	 or	

SuperCollider,	for	example.	
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3.2 Case Study: Game Description and Compositional Framework 
	

The	game	project	that	I	participated	in	for	my	case	studies	is	a	game	called	They	Are	You,	which	

was	developed	in	the	Game	Workshop	course	in	Aalto	University.	They	Are	You	is	a	puzzle	/	

action	game	with	a	top-down	view	and	a	special	central	mechanic:	every	time	the	player	de-

stroys	an	enemy	character,	they	will	turn	into	said	enemy,	adopting	its	character	abilities.	The	

abilities	of	 these	different	enemy	characters	are	balanced	to	counteract	each	other	so	that	a	

given	character	might	be	strong	against	one	enemy	type	and	weak	against	another.	Therefore,	

navigating	the	dungeon-like	levels	with	various	enemy	types	requires	some	planning	from	the	

player,	as	they	must	choose	the	order	in	which	to	tackle	the	enemies	carefully.		

	

	
Figure 6. A screenshot of a preliminary build of the game. 

	

In	terms	of	the	setting	and	story,	the	player	character	is	a	soul	trapped	in	the	underworld	and	

must	ascend	a	tower	full	of	dungeons	to	reclaim	their	original	body	and	make	their	return	to	

walk	amongst	the	living.	The	concept	design	of	the	dungeons	and	the	enemy	monsters	suggest	

an	ancient	Babylonian	setting,	with	the	monsters	also	drawing	some	inspiration	from	H.P.	Love-

craft’s	universe.	It	was	from	these	thematic	elements	I	began	discussions	with	the	game	devel-

opment	team	about	the	compositional	framework.	
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Developing the Compositional Framework 
	

For	achieving	a	shared	vision	with	the	game	team	in	our	first	meeting,	I	studied	the	existing	

concept	art	of	the	game,	and	searched	for	some	references	for	music	that	might	fit	the	theme.	I	

found	a	couple	of	examples	of	games,	that	have	a	similar	feel	to	the	concept	art,	such	as	Fallout	

2	(1998)	and	Diablo	II	(2000).	The	soundtracks	(composed	by	Mark	Morgan	and	Matt	Uelmen,	

respectively)	of	these	games	also	share	some	commonalities,	such	as	dark	and	droning	ambient	

sounds,	and	some	Middle	Eastern	elements.	I	also	presented	some	examples	of	music	I	found	

that	had	been	inspired	by	H.P.	Lovecraft’s	writings.	Some	of	it	was	also	brooding	and	dark	am-

bient,	while	there	were	also	some	bombastic	classical	pieces.		

	

From	the	examples	above,	we	decided	that	the	main	function	of	the	soundtrack	should	be	to	

reinforce	the	setting	by	being	dark	and	brooding.	As	the	game	development	team	agreed	with	

my	references,	we	decided	that	the	soundtrack	would	be	stylistically	similar:	dark	ambient	mu-

sic	with	some	influences	from	Middle	Eastern	music.	Since	the	puzzle-action	gameplay	is	based	

on	planning	and	execution,	the	soundtrack	shouldn’t	have	too	many	driving	elements	or	a	fast	

tempo,	allowing	the	player	to	focus	on	thinking	about	the	gameplay.	In	addition	to	the	slower	

tempo,	 the	soundtrack’s	melodic	and	harmonic	elements	should	be	subdued	 in	order	 to	not	

distract	from	the	gameplay,	meaning	that	the	soundtrack	should	be	focused	more	on	ambience	

and	sound	design	and	less	on	creating	historically	accurate	Middle	Eastern	compositions.	This	

decision	also	allowed	me	to	partially	avoid	the	problematic	position	of	composing	music	from	

a	cultural	heritage	 that	 I’m	not	entirely	 familiar	with.	However,	 I	knew	I	had	to	respect	any	

material	I	would	use	from	that	cultural	heritage.	Therefore,	I	spent	some	time	studying	the	in-

struments,	percussion	patterns	and	the	Maqam	scales	prevalent	in	Middle	Eastern	music.	

	

From	the	initial	discussions,	we	also	decided	that	the	game	will	have	3	cues	in	total:	two	for	the	

gameplay	loop	and	one	for	the	main	menu.	Each	level	of	the	game	starts	with	the	player	entering	

the	level	undetected	by	enemies.	In	the	original	plans	by	the	game	team,	the	player	could	spend	

some	time	scouting	the	structure	of	the	level	to	plan	the	optimal	path	through.	This	presented	

a	chance	to	score	the	gameplay	using	two	cues	–	one	for	stealth/exploration	and	one	for	combat	

–	instead	of	traditional	level	music.	Because	the	game	features	only	two	alternating	cues	for	the	

whole	gameplay,	I	decided	that	both	tracks	should	have	nonlinearity	and	variation	in	order	to	
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not	get	too	repetitive	and	boring	when	playing	the	game	for	a	 longer	time.	The	last	piece	of	

music	should	be	a	linear	piece	of	music	for	the	main	menu	of	the	game.	This	piece	could	have	

stronger	melodic	and	thematic	content,	which	could	be	alluded	to	in	the	transition	points	and	

stingers	in	the	gameplay.	

	

The	last	consideration	in	the	compositional	framework	was	the	implementation	of	the	music.	

The	game	is	programmed	using	Unity,	which	is	widely	compatible	with	audio	middleware	so-

lutions.	The	game	team	was	already	planning	on	using	FMOD	for	implementation	of	the	sound	

effects,	so	it	was	a	natural	choice	for	the	music	as	well.	As	I	had	some	experience	with	FMOD,	it	

was	decided	that	I	would	take	care	of	implementing	the	music	myself	with	the	help	of	the	rest	

of	the	development	team.	

	

In	the	end,	the	exploration	music	ended	up	as	a	vertical	arrangement	with	“pseudo-generative”	

aspects	in	the	composition,	and	the	battle	music	became	a	nonlinear	piece	with	both	horizontal	

and	vertical	arrangement	elements.	In	fact,	in	the	implementation	of	the	gameplay	music,	both	

cues	ended	up	being	combined	as	a	single,	nonlinear	event	with	both	horizontal	and	linear	tran-

sitioning	between	the	two	cues.	Combining	the	nonlinear	events	in	this	way	serves	as	a	typical	

example	of	how	the	 implementation	process	can	change	 the	original	plans	made	during	 the	

composition	process.	The	full	description	of	these	tracks	will	be	presented	in	the	following	sec-

tions.	
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3.3 Case Study Composition 1: Exploration Music  
	

Answering	the	question	of	why	the	stealth	and	exploration	phase	needed	a	musical	backdrop	

was	easy.	This	part	is	the	player’s	first	contact	with	the	game	world	and	its	inhabitants.	Thus,	

music	would	help	 in	setting	 the	mood	 for	 the	game.	As	 the	game	 is	set	 in	ancient	dungeons	

crawling	with	monsters,	the	music	can	reinforce	the	foreboding	tone	to	get	the	player	immersed	

in	the	game	world.	A	cue	with	the	right	musical	elements	and	connotations	will	also	enhance	

the	aesthetic	appeal	of	the	setting	of	ancient	Babylonian	dungeons	and	help	structurally	unite	

all	the	elements	of	the	art.	

	

The	decision	to	include	nonlinearities	in	this	cue	came	from	the	fact,	that	the	total	breadth	of	

the	gameplay	is	scored	by	using	two	cues	only.	Quickly	alternating	between	these	cues	would	

risk	making	the	music	feel	repetitive	and	boring	during	longer	gameplay	sessions.	Because	the	

stealth	phase	of	the	gameplay	doesn’t	feature	many	events	for	the	music	to	react	to,	and	the	

music	should	be	open-ended	enough	to	allow	the	player	to	explore	at	their	leisure,	I	decided	to	

approach	this	cue	by	creating	a	“pseudo-generative”	score.	This	means	that	the	cue	would	fea-

ture	a	static	background	with	randomized	fragments	of	melodies	and	effects	layered	on	top	of	

it.	These	fragments	would	be	pre-composed	and	allowed	to	be	randomly	played	at	certain	mo-

ments	of	the	cue	where	they	will	make	musical	sense.	The	idea	behind	this	technique	was	to	

present	a	backdrop	for	exploration	that	will	sound	similar	each	time	but	will	also	present	some-

thing	that	sounds	fresh	each	time	the	player	explores	the	levels.	

	

With	regards	to	what	the	musical	content	for	the	exploration	phase	should	be,	it	was	important	

to	achieve	a	feel	that	is	balanced	for	the	intended	purposes	of	the	cue.	As	mentioned	before,	the	

cue	for	this	part	of	the	gameplay	should	be	ominous	enough	to	support	the	setting	and	the	crea-

tures.	However,	the	cue	shouldn’t	be	too	intense	to	imply	combat	or	any	other	sort	of	direct	

threat	the	player	must	react	to	immediately.	Therefore,	I	decided	that	the	cue	should	have	a	

sparse	arrangement	and	a	slow	tempo	of	around	90bpm.	For	building	appropriate	tension	in	

the	cue,	I	chose	a	simple	looping	chord	progression	of	E	major	and	F	major	–	two	bars	each.	

These	chords	imply	a	harmonic	environment	of	Phrygian	Dominant	which	is	a	scale	that	is	com-

mon	in	Middle	Eastern	music.	This	scale	has	certain	connotations	of	sounding	tense	and	dark,	
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while	also	being	associated	with	the	Middle	East,	both	of	which	traits	make	it	an	easy	choice	for	

fulfilling	the	requirements	of	the	cue.	

	

After	deciding	on	the	general	harmonic	context	and	the	tempo,	I	started	creating	the	arrange-

ment	for	the	cue	in	the	DAW.	The	score	was	mainly	done	using	virtual	instruments,	both	sam-

ples	and	synthesizers.	For	outlining	the	chords,	I	used	a	bass	synth	pad	with	some	added	layers	

of	different	elements,	such	as	noise	oscillators	and	a	sampled	arpeggio	played	with	a	zither.	I	

also	created	an	evolving	percussion	pattern	using	samples	of	Middle	Eastern	percussion,	such	

as	daf,	riq	and	different	darbukas.	

	

On	top	of	the	background	layer,	I	composed	a	few	melody	fragments	using	samples	of	Middle	

Eastern	instruments,	like	the	Oud	and	Zurna.	The	intention	of	these	melodies	is	to	create	some	

melodic	intrigue	on	top	of	the	harmonically	and	rhythmically	focused	background.	I	felt	that	

these	melodies	should	feel	like	improvised	variations	on	the	theme.	Therefore,	I	composed	two	

main	call	and	response	styled	melodies,	one	phrase	(A)	on	top	of	the	E-major	chord	and	a	sec-

ond	one	(B)	on	top	of	the	F-major	chord.	I	created	variations	of	these	melodies	for	the	virtual	

instruments	that	I	assigned	for	playing	back	the	melody.	Even	in	this	part	of	the	composition	

process	it	was	clear	to	me,	that	these	melodies	should	be	exported	as	separate	audio	files,	and	

their	playback	should	be	triggered	randomly	by	the	audio	engine,	to	create	the	improvised	feel-

ing	I	was	trying	to	achieve.	

	

I	wanted	to	 fill	out	some	of	 the	available	space	 in	the	sparse	arrangement	by	creating	some	

subtle	sound	effects,	 that	could	be	also	played	randomly,	either	 instead	of	the	more	musical	

phrases	or	on	top	of	them.	For	these	sound	design	phrases,	I	used	a	variety	of	synthesizers	and	

samples	that	were	heavily	processed	using	compression,	distortion	and	reverb	processors.	

	

Implementation 
	

After	I	had	composed,	produced	and	mixed	all	the	elements	for	the	song	in	my	DAW	of	choice,	

Logic	Pro	X,	I	exported	the	tracks	as	audio	files	for	implementation	in	the	audio	middleware.	In	

FMOD	Studio,	I	created	an	event	-	a	container	for	audio	that	can	be	triggered	for	playback	-	for	

the	cue	and	inside	the	event,	I	used	three	audio	tracks	in	total:	1	for	the	background	music,	1	

for	the	musical	phrases	and	1	for	the	sound	design	effects.	This	meant,	that	I	had	to	export	the	
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background	music	bed	as	one	file,	and	all	the	musical	and	effect	phrases	as	separate	files,	so	

they	could	be	played	back	separately	by	the	middleware.	I	tried	to	conserve	space	taken	by	the	

files,	by	making	sure	that	I	exported	the	shortest	possible	version	of	the	background	music	bed:	

the	export	included	the	build-up	intro	and	1	complete	loop	with	the	full	orchestration.	This	way	

I	 could	 set	 FMOD	 to	 loop	only	 the	 last	 cycle	 of	 the	 backing	 track,	 producing	 a	 backing	 that	

doesn’t	take	extra	space	in	the	game	project,	but	can	play	indefinitely	if	needed.	

	

The	 following	picture	(fig.	7)	shows	the	FMOD	Studio	 timeline	 for	 the	exploration	cue	 in	 its	

entirety.	The	three	audio	tracks	or	layers	are	displayed	vertically.	The	topmost	Logic	Tracks	-

area	shows	the	designated	loop	region,	which	FMOD	will	keep	repeating	until	it	receives	a	com-

mand	to	do	something	else.	The	loop	is	musically	accurate	to	the	tempo	of	the	track,	because	

the	original	tempo	and	time	signature	of	the	track	have	been	set	with	a	tempo	marker.	It	is	a	

good	idea	to	export	the	audio	tracks	so	that	the	audio	file	begins	on	the	1st	beat	of	a	measure	in	

the	tempo	of	the	piece,	so	that	the	audio	files	are	easier	to	align	to	the	tempo	grid	of	FMOD.	It	

also	helps	in	aligning	separate	audio	files	with	each	other.		

		

	
Figure 7. A screenshot of the FMOD event. 

	

I	loaded	the	phrases	inside	multi	instruments,	shown	in	green	in	the	picture	of	the	FMOD	Studio	

timeline.	Multi	instruments	allow	FMOD	to	play	one	of	the	clips	nested	within,	either	in	sequen-

tial	order	or	in	a	randomized	fashion.	Like	all	instruments	in	FMOD,	they	can	also	have	condi-

tions	for	triggering	playback,	including	probability.	Because	I	designed	the	track	in	a	way	where	

the	phrases	would	be	played	sparsely	and	randomly,	I	set	the	instruments	for	the	effects	and	
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phrases	to	play	back	with	differing	amounts	of	probability,	depending	on	which	parts	in	the	

song	structure	needed	more	emphasis	from	the	melodies	and	effects.	

	

The	sound	design	effects	(shown	in	the	picture	in	the	FX	Track)	were	set	to	trigger	at	the	first	

beat	of	the	E-major	chord.	Because	the	effects	had	different	durations,	I	placed	a	copy	of	the	

multi	instrument	in	each	planned	trigger	point	on	the	FMOD	timeline.	These	multi	instruments	

were	also	set	to	trigger	asynchronously,	which	allowed	the	longer	effects	to	play	back	in	their	

entirety,	even	if	the	next	multi	instrument’s	playback	is	triggered.	

	

For	the	melodic	phrases	(shown	in	the	picture	in	the	Phrases	track),	I	decided	to	feature	the	

original	composed	phrases	first	(the	blue	regions	on	the	track),	with	no	conditions	on	playback.	

This	allowed	me	to	help	introduce	the	call	and	response	type	A	and	B	melodies	to	the	listener	

first	in	their	original	form,	before	the	track	moves	on	to	play	the	permutations	randomly.	The	

considerations	from	the	previous	paragraph	apply	here,	though	the	probabilities	for	triggering	

the	melodic	phrases	are	lower	than	the	probability	of	the	effects,	in	order	to	retain	the	sparse	

nature	of	this	cue.	

	

The	exploration	cue	did	not	need	any	external	parameters,	or	parameters	that	can	be	configured	

to	be	called	and	adjusted	by	the	game	engine,	since	all	the	programming	(such	as	randomizing	

the	phrases	or	setting	a	loop	point)	could	be	performed	in	FMOD	Studio.	The	only	thing	needed	

from	the	game	engine	was	a	way	to	start	and	stop	the	playback	from	Unity	when	needed.	This	

could	be	achieved	with	a	simple	FMOD	Emitter	component	that	can	be	attached	to	a	game	object	

in	Unity,	which	has	a	simple	user	interface.	However,	along	with	the	next	composition,	I	opted	

for	a	more	involved	implementation	involving	writing	a	custom	manager	script	in	C#,	which	I’ll	

explain	in	the	next	section.	
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3.4 Case Study Composition 2: Combat Music 
	

After	composing	a	cue	for	the	exploration	phase	of	the	gameplay	that	the	development	team	

was	satisfied	with,	I	started	working	on	the	cue	for	the	combat	music.	The	function	of	this	cue	

was	to	build	up	intensity	compared	to	the	exploration	music.	However,	the	team	expressed	con-

cerns	over	the	transition	between	the	two	cues,	should	the	combat	music	be	too	different	from	

the	previous	cue.	I	agreed	that	the	two	tracks	should	not	have	too	much	contrast	in	feel	between	

one	another	in	order	to	not	disturb	the	player	from	focusing	on	the	gameplay.	The	gameplay	

was	still	in	development	at	the	time,	and	it	was	revealing	to	be	quicker	paced	than	originally	

planned:	the	flow	of	the	game	included	lots	of	dying	and	re-trying,	which	meant	that	the	two	

cues	could	potentially	be	alternating	in	quick	succession.	

	

These	concerns	informed	my	composition	in	many	ways.	For	one,	I	decided	that	the	combat	cue	

should	be	in	95	bpm,	only	slightly	faster	than	the	stealth	cue.	I	also	wanted	to	include	a	similar	

instrumentation	to	the	exploration	cue,	 leaning	heavily	on	the	same	percussion	 instruments	

used	in	the	previous	composition.	However,	I	also	wanted	a	clear	delineation	between	the	two	

cues,	which	meant	finding	ways	to	contrast	the	two	tracks.	One	way	to	achieve	this	would	be	to	

use	melodies	more	liberally	on	the	battle	cue.	I	received	some	positive	feedback	from	the	team	

about	the	use	of	melodies	on	the	exploration	cue,	so	I	felt	that	I	was	at	liberty	to	include	more	

melody	in	the	battle	cue,	despite	the	initial	talks.	

	

To	further	delineate	the	two	cues	from	each	other,	I	also	decided	to	compose	the	combat	music	

in	the	key	of	Db	–a	minor	third	downward	from	the	key	of	E	in	the	stealth	music.	Key	changes	

have	potential	to	introduce	a	drastic	change	to	the	music,	but	they	can	also	sound	more	subtle	

if	used	 in	a	careful	way.	 I	wanted	to	take	advantage	of	 the	possibility	of	creating	separation	

between	the	 two	gameplay	states	while	keeping	 in	mind	the	goal	of	 fluidity	 in	 transitioning	

between	the	two	cues.	This	meant	I	had	to	be	mindful	about	the	way	I’d	compose	the	beginning	

of	the	combat	music.		

	

I	wanted	the	combat	music	to	dynamically	respond	to	the	central	mechanic	of	the	player	switch-

ing	control	between	different	enemy	characters.	This	would	create	some	more	intrigue	in	the	

music	and	reinforce	how	different	 the	enemy	types	would	 feel	 to	play:	 some	characters	are	
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strong	and	focusing	on	melee,	while	others	are	nimble	and	have	ranged	attacks.	Because	the	

music	needed	to	remain	coherent,	I	chose	vertical	 layering	as	my	approach.	This	choice	also	

allowed	me	to	have	more	harmonic	and	melodic	development	over	the	course	of	the	composi-

tion,	as	I	didn’t	have	to	account	for	randomized	phrases	as	in	the	previous	composition.	

	

I	initially	composed	and	arranged	a	demo	version	for	the	battle	cue,	keeping	in	mind	that	the	

arrangement	would	be	dynamic	in	the	end,	and	I	would	have	to	adjust	the	three	arrangement	

versions	in	relation	to	each	other.	However,	creating	this	demo	version	allowed	me	to	focus	on	

composition	and	song	structure	before	dealing	with	the	arrangement	in	detail.	The	composition	

itself	became	a	linear	sequence	with	3	different	parts:	and	Intro,	an	A	section,	and	a	contrasting	

B	section.	Many	of	the	arrangement	choices	in	the	demo	found	their	place	in	one	or	multiple	

final	arrangement	versions,	which	will	become	apparent	as	I	describe	the	composition	process	

itself.		

	

The	composition	process	started	up	with	creating	the	A	section	that	was	based	on	a	melody	and	

chord	sequence	that	I	created	while	improvising	on	a	piano.	

	

	
Figure 8. Piano notation for the first theme of the battle music 

	

I	arranged	this	section	with	a	synthesizer	playing	the	lead	melody	and	an	active	bassline	out-

lining	the	chord	movement.	The	arrangement	also	featured	an	active	role	from	the	Middle	East-

ern	percussion,	with	more	loops	from	the	instruments	featured	in	the	previous	cue.	I	also	added	

a	driving	bass	drum	beat	to	create	more	intensity	appropriate	for	a	battle	music	cue.		
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After	 the	A	section	was	arranged,	 I	 composed	 the	 rest	of	 the	sections	by	 improvising	on	an	

acoustic	guitar.	For	the	intro	I	created	a	guitar	riff	–	a	repeated	rhythm	figure,	with	the	harmony	

staying	on	Db,	helping	the	listener	to	orient	themselves	to	the	new	key	after	transitioning	from	

the	exploration	music.	I	also	added	some	sampled	battle	drums	to	build	up	the	intensity	of	tran-

sitioning	between	the	two	cues.	Later	in	the	process	I	was	unhappy	with	how	the	acoustic	guitar	

sounded	in	the	context	of	the	track,	as	it	added	a	more	Spanish	feeling	to	the	track	rather	than	

pointing	to	the	Middle	East.	Since	I	couldn’t	program	a	realistic	version	of	the	riff	with	sampled	

Middle	Eastern	instruments,	I	managed	to	borrow	an	instrument	called	long-necked	saz	from	

my	colleague	and	used	that	to	record	the	riff.		

	

The	B	section	originated	from	the	same	improvisation	sessions	with	the	acoustic	guitar	as	the	

intro	section.	It	consisted	of	a	different	chord	progression	with	the	chords	changing	half	as	often	

than	in	the	A	section,	and	with	a	melody	that	contained	fewer	and	longer	notes	than	the	A	mel-

ody,	to	create	contrast	between	the	two	parts.	The	instrumentation	stayed	similar	between	sec-

tions,	with	a	synthesizer	playing	the	new	melody	and	the	percussion	and	bass	staying	similar.	

	

After	composing	and	arranging	all	the	song	sections,	I	ended	up	organizing	the	sections	in	the	

following	 sequence:	 Intro–A–A–Intro–B–A–Intro.	 This	 structure	 was	 long	 enough	 and	 con-

tained	enough	transitioning	between	the	parts	to	stay	interesting	for	longer	time.	

	

When	the	sequence	of	the	sections	was	in	place,	I	proceeded	with	my	plans	for	non-linear	im-

plementation	and	created	three	different	arrangement	versions	of	the	track:	a	“normal”	version	

for	regular	undead	enemies,	a	 “light”	version	 for	archer	enemies	with	ranged	attacks,	and	a	

“heavy”	version	for	larger	and	stronger	enemies.	The	normal	version	closely	mirrored	my	orig-

inal	 linear	version,	apart	 from	the	 lead	melody:	 instead	of	 the	synthesizer	part,	 I	played	the	

melody	line	with	the	saz.	I	did	this	to	preserve	a	more	organic	feel	in	the	normal	arrangement	

of	the	cue,	so	I	could	contrast	it	with	the	other	versions.	The	light	version	removes	most	of	the	

heavy	percussion	and	replaces	most	organic	elements,	like	the	bass	guitar	and	the	saz	melody,	

with	synthesizers.	This	was	to	make	the	light	version	feel	more	ethereal	and	floating,	as	the	

archer	enemy	is	a	Lovecraftian	squid	monster	that	uses	its	tentacles	to	move.	With	the	heavy	

version,	I	removed	most	melodic	elements	from	the	arrangement,	and	added	many	layers	of	big	

percussion.	I	also	added	some	low	brass	instruments	to	create	a	weightier	feel	to	this	version.	
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There	were	two	possible	endings	to	any	possible	battle	in	the	game:	either	the	player	character	

dies	in	battle,	or	it	manages	to	reach	the	exit.	This	meant,	that	the	battle	music	could	also	be	

ended	in	two	different	ways.	I	created	two	short	stinger-type	cues	using	the	elements	in	the	

battle	music:	one	for	victory	and	one	for	death.	FMOD	could	be	then	directed	to	move	horizon-

tally	and	play	either	cue	with	an	external	parameter	as	dictated	by	the	gameplay	situation.		

	

One	challenge	in	composing	these	endings	was	that	the	length	of	the	sequence	from	the	player’s	

death	or	victory	back	to	regular	in-game	music	was	not	determined	at	the	time	of	composing.	

Therefore,	 I	had	to	compose	the	endings	 in	a	way	where	 the	 length	of	 the	endings	could	be	

altered	to	match	the	gameplay.	To	achieve	this,	I	created	a	“tail”	section	for	each	cue,	with	sim-

ple	synthesized	sounds	that	could	be	looped	at	will	to	prolong	the	transition	back	to	the	explo-

ration	cue.	In	the	death	ending,	the	loop	comprised	of	a	swelling	tone	in	E	–	foreshadowing	the	

modulation	from	the	battle	cue’s	Db	back	to	the	key	of	E	in	the	exploration	theme.	For	the	vic-

tory	ending,	 the	 loop	contained	simple	alternating	chord	 inversions,	or	different	positions	of	

two	chords:	Db	major	and	B	minor.	Using	different	inversions	instead	of	chords	in	their	root	

positions	(the	first	note	of	the	chord	as	the	lowest	note)	allowed	me	to	create	movement	inside	

the	loop	while	keeping	the	harmonic	environment	relatively	stable.	

	

Implementation 
	

The	three	different	versions	were	exported	as	full	mixes	in	order	to	be	vertically	placed	on	sep-

arate	audio	tracks	in	FMOD	Studio	for	easy	switching.	However,	I	exported	the	intro	separately,	

as	I	felt	that	the	battle	music	should	start	in	the	same	way	each	time.	I	also	exported	the	two	

endings	as	separate	audio	files	for	horizontal	implementation.		

	

In	the	 implementation	process	of	 the	battle	music,	 I	decided	to	share	the	same	FMOD	event	

between	the	exploration	and	combat	cues,	effectively	creating	a	single,	horizontally	progressing	

event	for	all	of	the	in-game	music	of	the	game.	This	allowed	me	to	designate	a	single	local	ex-

ternal	parameter	to	control	which	gameplay	state	(i.e.,	exploration,	combat,	death,	victory)	is	

active	on	a	given	time.	This	approach	isn’t	always	recommended,	as	multiple	tracks	and	FMOD	

Instruments	on	a	single	event	will	cost	more	CPU	resources,	but	the	team	did	not	find	any	per-

formance	problems,	so	I	proceeded	with	the	plan.	When	importing	the	audio	files	from	the	bat-

tle	cue,	I	placed	another	tempo	marker	before	the	intro	section,	since	the	battle	music	was	in	a	
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different	tempo	from	the	exploration	music.	I	placed	a	new	loop	region	around	the	main	part	of	

the	music,	leaving	out	the	intro	and	the	different	endings.	

	

The	combined	in-game	music	event,	however,	required	placing	many	new	logic	markers	in	the	

logic	tracks	of	the	event,	that	would	guide	playback	as	needed.	In	addition	to	loop	regions	and	

tempo	markers,	I	needed	to	place	transition	regions,	transition	markers	and	destination	markers	

inside	the	event.	Transition	regions	marks	an	area	in	the	timeline	which	enables	transitioning	

to	a	destination	set	by	a	destination	marker,	 if	 the	 triggering	conditions	are	met.	Transition	

markers	operate	in	the	same	way	but	can	only	be	triggered	at	specific	points	in	the	timeline	

instead	of	a	general	area.	The	triggering	conditions	can	be	directed	with	external	parameters.	I	

created	two	external	parameters	for	the	cue:	one	called	MusicState,	that	communicates	which	

cue	should	be	currently	active,	and	one	called	EnemyType,	which	tracks	the	type	of	character	

the	player	is	controlling.	

	

	
Figure 9. The finished FMOD timeline for the In-game music event. 

	

First,	I	set	up	a	transition	region	around	the	exploration	music.	The	transition	region	is	set	to	

transition	to	the	battle	cue	marked	with	the	destination	marker	“Battle”,	when	the	MusicState	

parameter	is	switched	to	“Combat”.	I	also	set	up	another	transition	region,	this	time	covering	
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both	cues,	 that	will	 transition	 to	 the	death	cue,	should	 the	player	character	die	at	any	point	

during	gameplay,	thus	changing	the	MusicState	parameter.	The	final	transition	markers	can	be	

seen	in	figure	9	at	the	end	of	the	Death	and	Victory	cues.	These	markers	will	transition	back	to	

the	Exploration	marker,	as	the	gameplay	resumes.		

	

The	purple	diamond	shaped	objects	in	the	timeline	inside	the	two	endings	denote	command	

instruments.	These	allow	manipulation	of	external	parameters	inside	FMOD	itself,	and	are	used	

here	to	revert	the	MusicState	parameter	back	to	“Exploration”	without	any	input	from	the	game	

engine.	

	

The	EnemyType	parameter	is	used	to	switch	between	the	three	different	arrangements	of	the	

battle	cue.	The	volume	control	of	these	three	tracks	is	automated	in	the	EnemyType	parameter	

sheet,	that	is	an	alternative	view	to	the	event	timeline.	The	parameter	sheet	allows	any	param-

eter	in	FMOD	to	be	enabled	for	automation,	which	means	that	the	parameters	will	automatically	

change	 values	 according	 to	 how	 they	 are	 configured	 in	 the	 parameter	 sheet.	 The	 following	

screenshot	(Fig.	10)	reveals	the	parameter	sheet,	in	which	only	one	track	of	the	three	has	its	

volume	not	turned	all	the	way	down,	according	to	which	version	of	the	track	should	be	heard.	

	

	
Figure 10. FMOD Parameter sheet that displays volume automation for each layer of the battle music cue. 
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The	last	part	of	the	process	was	to	write	a	script	to	facilitate	the	communication	between	FMOD	

and	Unity.	Since	the	game	has	been	programmed	using	many	custom	scripts,	the	stock	FMOD	

Unity	components	were	not	adequate	for	controlling	FMOD.	I	wrote	a	basic	script	in	C#	that	

contained	simple	functions	for	changing	the	external	parameters	of	the	in-game	music	event,	

along	with	functions	for	starting	and	stopping	playback	for	the	in-game	music	and	menu	music	

events.	I	then	passed	this	script	to	the	development	team,	so	they	could	use	these	functions	in	

their	code	at	appropriate	places.		

	

While	scripting	in	a	programming	language	might	seem	daunting	for	some	musicians,	it	does	

not	need	to	be	so.	With	middleware	such	as	FMOD,	 the	brunt	of	 the	work	 is	done	using	the	

interface	of	the	middleware	itself.	The	additional	scripting	that	is	sometimes	needed	requires	

only	rudimentary	understanding	of	the	programming	environment	and	concepts,	which	are	rel-

atively	easy	to	understand	with	some	effort.	As	this	thesis	focuses	on	the	composition	process	

itself,	I	will	not	explain	the	scripting	process	in	depth.	However,	the	script	I	wrote	for	this	pro-

ject	is	included	in	Appendix	B	of	this	thesis,	and	every	line	is	commented,	explaining	its	role	in	

the	script.	Reading	the	script	along	with	the	comments	might	already	give	some	useful	insights	

about	the	scripting	process	itself	for	composers	who	are	interested	in	implementing	their	own	

game	music.	
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3.5 Case Study Composition 3: Main Menu Theme 
	

The	original	plans	with	the	game	development	team	included	a	separate	linear	composition	for	

the	main	menu	of	the	game.	I	started	composing	a	cue	for	the	main	menu,	using	the	same	mu-

sical	elements	as	the	previous	cues.	However,	as	I	was	listening	to	the	first	sketch	of	the	ambient	

piece	I	created	while	looking	at	the	menu,	it	did	not	feel	inviting	from	the	player’s	perspective.	

The	main	menu	of	a	small	game	generally	 is	not	where	the	player	spends	much	time,	and	a	

longer	piece	could	feel	to	the	player	as	holding	them	back	from	diving	into	the	game.	When	I	

talked	about	this	with	the	game	director,	we	decided	that	the	main	menu	should	only	have	a	

short	stinger	as	musical	accompaniment,	and	not	a	full-fledged	linear	composition.	

		

When	implementing	the	in-game	music	in	FMOD	Studio,	I	had	also	pre-emptively	created	an	

event	for	the	main	menu	cue	and	populated	it	temporarily	with	an	ending	cue	from	the	battle	

music,	in	order	to	test	the	event’s	functionality.	In	the	end,	I	concluded	that	the	victory	ending	

suited	the	menu	perfectly,	and	the	tail	section	that	I	composed	for	the	ending	could	be	extended	

to	fit	whatever	amount	of	time	the	player	would	choose	to	spend	in	the	main	menu.	

	

One	of	the	reasons	that	the	menu	was	originally	planned	to	have	a	longer	cue	was	that	the	menu	

music	would	have	contained	some	musical	elements	 that	would	be	present	 in	 the	gameplay	

music	to	reinforce	a	unified	theme.	Using	a	gameplay	cue	for	the	main	menu	ended	up	fulfilling	

the	goals	of	the	compositional	framework,	just	in	a	reverse	order.	This	goes	to	show	that	the	

compositional	framework	can	also	be	flexible	and	alternative	ways	can	be	pursued	to	find	so-

lutions	to	problems	in	the	composition	process.	

	

Implementation 
	

Even	though	both	the	in-game	music	and	the	menu	music	ended	up	using	the	same	audio	file,	it	

had	to	be	implemented	in	a	different	way.	The	main	menu	event	did	not	have	to	include	any	

sort	of	transition	markers.	Instead,	it	involved	placing	a	loop	marker	in	the	appropriate	place	

for	the	tail	section	to	loop	correctly.	Another	consideration	for	the	main	menu	event	was	the	

use	of	an	AHDSR	modulator	that	modulated	the	volume	of	the	track	to	perform	a	fade	out	when	

the	 event	 receives	 a	 command	 to	 stop	 playback.	 AHDSR	 stands	 for	 attack	 –	hold	 –	 decay	 –	



54 

 

sustain	–	release,	controls	for	creating	an	envelope	or	shape	for	the	modulation	of	a	parameter.	

In	this	case,	I	set	a	three	and	a	half	second	release	time	for	the	volume	parameter	of	the	main	

menu	audio	track,	allowing	the	main	menu	music	to	fade	out	and	slightly	overlap	with	the	in-

game	music.	This	allowed	to	smooth	out	the	transition	between	the	main	menu	and	gameplay,	

since	a	hard	cut	between	the	two	cues	would	have	sounded	more	jarring.	
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4 Discussion 
	

This	chapter	presents	the	results	of	the	study.	The	first	sections	deal	with	answering	the	re-

search	questions	and	evaluating	the	effectiveness	of	the	workflow	framework	used	in	the	case	

studies.	Later	sections	discuss	the	strengths	and	weaknesses	of	the	study	itself	on	a	methodo-

logical	basis.	

	

4.1 Answering the Research Question 
	

I	chose	to	form	my	research	around	the	question	of	workflow	for	composing	nonlinear	music	

for	 video	 games	 and	 its	 differences	 compared	 to	 the	workflow	 for	 composing	 linear	music.	

Based	on	my	research	and	the	study	project,	I	claim	that	there	is	significant	overlap	between	

the	 composition	process	of	 these	 two	 types	of	music.	The	nonlinear	 techniques	used	 in	 the	

study	projects	could	be	viewed	as	extensions	to	the	techniques	used	when	composing	linear	

music,	because	the	principles	and	reasons	(answering	the	“why?”	by	setting	the	intent	for	the	

music)	stay	constant	regardless	of	concerns	of	linearity.	

	

When	I	composed	nonlinear	music	for	the	case	study	project,	I	noticed	that	the	way	in	which	I	

came	up	with	the	musical	ideas	(the	“what?”	part	of	the	composition)	for	the	score	did	not	fun-

damentally	differ	from	the	way	I	would	approach	writing	a	linear	score,	of	which	I	have	more	

experience.	Rather,	it	added	a	new	dimension	in	which	I	had	to	imagine	how	different	elements	

of	my	composition	would	interact	with	each	other	and	with	the	gameplay.	This	dimension	re-

lates	to	my	understanding	of	performing	music	real-time	and	previous	experience	of	playing	

video	games	with	nonlinear	soundtracks	–	namely,	 the	phenomenon	of	 interaction	and	how	

real	interaction	can	be	simulated	with	nonlinear	composition.	

	

This	dimension	of	dynamic	interactions	music	can	have	with	other	game	systems,	including	the	

player,	is	the	most	fundamental	way	that	nonlinear	composition	for	video	games	differs	from	

linear	composition.	The	ability	to	dynamically	account	for	events	in	the	gameplay	allows	the	

composer	to	take	a	more	active	role	 in	the	gameplay,	as	they	can	think	of	multiple	different	

ways	to	connect	with	the	player	–	deciding	what	elements	of	the	gameplay	to	accentuate	with	

interactive	music.	The	 interactivity	of	 the	 composition	process	will	 augment	 the	 role	of	 the	
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composer	to	something	more	akin	to	the	role	of	conductor,	or	even	a	performer.	Of	course,	these	

roles	are	not	exactly	replicated	during	nonlinear	composition,	because	a	performing	musician	

can	make	decisions	intuitively	in	real-time,	but	simulating	this	interaction	can	be	an	engaging	

challenge	for	some	composers.	

	

In	order	to	fully	reap	the	benefits	that	nonlinear	composing	can	provide	the	composer	must	be	

familiar	with	the	flow	of	the	game	from	start	to	finish.	This	means	that	the	composer	must	study	

the	game	flow	documents	and	try	out	demo	builds	of	the	game.	Ideally,	the	composer	would	

maintain	close	contact	with	the	game	development	team	in	order	to	stay	updated	on	the	state	

of	the	gameplay.	Ultimately	a	composer	who	is	fully	integrated	as	a	member	of	the	game	devel-

opment	team	can	discuss	the	game	mechanics	in	detail	and	invent	creative	and	effective	sys-

tems	of	interaction	for	the	game	and	its	soundtrack	holistically.	In	the	long	run,	this	close	co-

operation	will	refine	the	composer’s	view	on	what	can	be	achieved	with	adaptive	and	nonlinear	

music	in	video	games	and	will	affect	the	way	they	approach	video	game	music	composition	in	

general.	

	

By	contrast,	composers	of	linear	video	game	music	cannot	compose	music	that	underlines	the	

action	as	much,	which	will	affect	the	range	of	possible	intentions	set	for	the	music.	Linear	scores	

must	be	more	general	and	suggestive,	with	the	intention	of	setting	the	mood	and	not	conveying	

exact	information	to	the	player.	For	many	games	linear	soundtracks	can	fit	perfectly	and	having	

a	too	active	score	might	even	be	detrimental	for	the	feel	of	the	game.	In	this	regard,	it	is	good	to	

keep	in	mind	the	discussions	around	the	trope	of	mickey	mousing	(closely	mimicking	the	action	

happening	on-screen)	in	the	film	music	industry.	However,	video	game	scores	can	feature	much	

more	interactivity	without	being	overwhelming	or	annoying,	provided	that	the	player	is	some-

how	participating	in	the	interactivity.	

	

Unfortunately,	my	case	studies	did	not	include	fully	procedural	compositions.	However,	it	must	

be	stated	here,	that	generative	composition	processes	are	and	have	always	been	separate	from	

linear	composition	techniques	even	when	they	emerged	in	the	20th	century.	Procedural	music	

systems	in	video	games	differ	again	in	the	ways	of	interaction	specific	to	video	games	compared	

to	 regular	 generative	music.	 In	 this	way,	 procedural	 video	 game	music	 composition	 can	 be	

viewed	similarly	as	an	extension	of	techniques	used	for	generative	music	in	general.	
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To	summarize,	the	process	of	nonlinear	composition	for	video	games	is	only	different	from	lin-

ear	composition	in	its	scope.	A	composer	of	linear	music	can	then	study	the	concepts	of	inter-

activity,	the	game	flow	and	the	various	horizontal	and	vertical	techniques	and	start	experiment-

ing	with	nonlinear	music.	The	only	aspect	of	control	that	the	composer	must	give	up	when	cre-

ating	nonlinear	music	is	the	ability	to	create	a	wider	emotional	arc	in	the	duration	of	an	entire	

piece	of	music,	but	in	video	games	this	arc	is	also	very	unlikely	to	match	what	is	happening	in	

the	gameplay.	Writing	nonlinear	music	then	allows	the	composer	to	map	out	the	same	emo-

tional	arc	with	smaller	parts	 that	can	be	distributed	across	the	gameplay	to	provide	a	more	

effective	result.	
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4.2 Evaluating the Workflow and the Project 
	

I	created	the	suggested	workflow	from	the	previous	chapter	by	merging	the	information	that	I	

found	from	various	sources	on	how	video	game	music	is	composed.	The	main	motivation	for	

this	was	the	fact	that	I	have	no	prior	experience	in	creating	nonlinear	music	for	an	actual	game	

development	project	 and	only	a	 small	 amount	of	 experience	 for	 composing	music	 for	video	

games	in	general,	and	even	then,	without	the	implementation	process.	In	essence,	I	wanted	this	

workflow	to	be	general	enough	that	I	could	rely	on	it	for	any	sort	of	video	game	composition	

project,	but	still	specific	enough	to	suggest	a	useful	sequence	in	which	to	work	on	a	project.	

	

The	reason	for	creating	a	compositional	framework	before	moving	on	to	composing	single	cues	

was	that	it	would	create	positive	constraints	in	which	the	composition	process	would	become	

easier	and	include	less	decision-making.	The	usefulness	of	this	approach	became	quickly	ap-

parent.	 As	 the	 game	development	 team	was	working	 on	 the	 game	 as	 a	 part	 of	 a	 university	

course,	 important	milestones	would	have	 to	be	reached	under	strict	deadlines.	This	created	

some	time	pressure	on	me	as	a	composer	as	well	but	having	the	workflow	as	my	guide	enabled	

me	to	focus	my	efforts	on	relevant	tasks	and	avoid	unnecessary	work.	While	establishing	the	

compositional	framework	I	made	sure	to	meet	with	the	development	team	first	and	establish	a	

clear	vision	for	what	elements	the	soundtrack	should	feature,	instead	of	diving	blindly	into	the	

work	head-first.	In	addition,	I	used	the	reference	examples	and	demos	of	my	first	composition	

to	reinforce	that	vision,	which	made	reaching	the	final	versions	much	easier.	

	

I	found	that	during	the	composition	process	of	a	single	cue,	the	workflow	was	still	valid,	but	the	

separation	of	the	process	into	the	three	sequential	questions	felt	a	little	more	contrived.	Setting	

the	intention	for	the	cue	would	still	inform	the	composition	process	a	great	deal,	but	answering	

what	the	music	should	be	and	how	should	it	be	achieved	felt	like	parallel	processes	that	could	

not	really	be	separated	 in	practice.	They	did,	however,	give	me	a	perspective	on	how	to	ap-

proach	any	problems	I	would	encounter	during	the	composition	process:	I	could	ask	myself	if	a	

musical	idea	is	a	problem,	or	is	it	only	the	way	I’m	approaching	it	in	the	arrangement	or	imple-

mentation.		
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However,	the	description	of	the	workflow	as	a	linear	process,	starting	from	creating	the	frame-

work	and	only	then	moving	on	to	composing	the	music,	was	a	bit	too	idealized.	Game	develop-

ment	is	messy	in	practice,	which	means	that	developers	rarely	have	the	luxury	of	time	on	their	

side,	and	some	tasks	will	have	to	overlap	or	be	performed	in	an	order	that	is	not	always	ideal.	I	

also	found	that	the	composition	processes	of	single	cues	also	informed	the	wider	compositional	

framework	significantly.	The	composition	and	 later	 fine-tuning	of	 the	 first	gameplay	cue	 in-

formed	my	process	of	creating	the	following	cues	even	more	than	the	original	conceptual	plan	

of	what	the	music	should	be.	In	this	way,	the	practical	version	of	the	workflow	could	be	said	to	

be	non-linear,	or	almost	dialectical	in	nature.	

	

One	weakness	of	the	project	in	terms	of	the	goals	of	my	research	was	its	quite	limited	scope	in	

terms	of	music.	The	style	and	the	required	atmosphere	of	the	game	allowed	me	to	use	only	basic	

nonlinear	arrangement	techniques,	as	having	too	active	of	a	score	could	have	been	detrimental	

to	the	overall	experience	of	the	game.	In	addition,	the	fact	that	the	sound	design	was	not	done	

in	a	coordinated	fashion	with	me	created	its	own	limitations.	Still,	I	could	have	experimented	

more	with	the	external	parameters,	tying	additional	music	layers	to,	for	example,	closeness	of	

the	level	exit	or	the	number	of	enemies	in	proximity.	However,	these	are	ideas	that	are	forming	

upon	reflecting	on	a	finished	project.	Considering	my	lack	of	experience	in	composing	nonlinear	

music,	the	clarity	of	the	framework	that	this	research	has	given	me	has	enabled	me	to	under-

stand	nonlinear	game	music	composition	on	a	deeper	level.		

	

Overall,	I	can	confidently	state	that	the	workflow	allowed	me	to	work	efficiently	on	this	project,	

even	without	prior	experience	in	a	game	music	project	of	this	scope.	Having	this	kind	of	frame-

work	for	my	creative	process	allowed	me	to	focus	on	whichever	task	was	currently	important	

and	avoid	the	many	roadblocks	encounter	of	a	more	trial-and-error	approach.	Even	if	the	work-

flow	itself	contained	some	simplifications	of	the	process	of	composing	for	video	games,	the	core	

tenets	of	it	felt	truthful	and	maybe	even	reflected	an	ideal	version	of	the	process.		  
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4.3 Examining the Research Methods 
	

In	the	research	conducted	for	the	thesis	I	aimed	to	answer	the	research	question	by	setting	it	

into	a	context	of	resolving	a	general	process	of	composing	music	 for	video	games.	Choosing	

practice-led	research	as	my	lens	came	naturally,	since	my	inquiries	were	related	to	the	practice	

itself.	As	Candy	(2011)	has	argued,	practice-led	research	is	not	basing	its	research	outcomes	in	

the	artefact	created	by	the	practice,	but	rather	“practice	leads	the	direction	of	the	research	and	

the	outcome	is	something	the	practitioner	can	use	and	also	hand	on	to	others	by	making	it	gen-

erally	available”	(p.	4).	She	goes	on	to	state	that	the	outcomes	of	the	research	can	be	communi-

cated	through	guidelines	and	case	studies.	This	thesis	has	aimed	to	do	just	that.	

	

However,	I	would	not	feel	comfortable	sharing	any	prescriptions	or	recommendations	about	a	

creative	workflow	without	also	providing	evidence	of	its	validity.	Therefore,	the	case	study	it-

self	played	a	central	role	in	verifying	the	“educated	guesses”	distilled	into	a	workflow	by	con-

solidating	the	information	of	different	sources.	The	process	of	forming	a	theory	and	then	vali-

dating	that	theory	is	a	basic	procedure	of	inquiry	and	is	fundamental	to	research	regardless	of	

the	scientific	field.	Graeme	Sullivan	(2005)	has	called	this	type	of	research	in	the	arts	as	means-

ends	theorizing,	where	the	theory	is	formed	around	solving	a	problem	(“What	is	the	process	of	

composing	nonlinear	music?”).	This	problem-solving	approach	emphasizes	knowledge	acqui-

sition	and	“assumes	that	the	outcomes	provide	tangible,	practical	evidence	of	learning	that	re-

quires	a	range	of	conceptualizing,	analyzing,	synthesizing	and	generalizing	skills”	(p.	77).		

	

I	feel	like	the	workflow	I	designed	accomplished	the	goals	mentioned,	but	I	am	not	sure	that	my	

case	study	was	large	enough	in	scope	to	verify	that	my	claims	about	the	composition	process	

would	apply	in	general.	However,	They	Are	You	was	the	project	that	was	available	to	me	at	the	

time	of	writing	this	thesis,	and	I	chose	to	value	the	design	goals	of	the	development	team	over	

artificially	inflating	the	number	of	musical	cues	to	have	more	opportunities	to	test	my	theorized	

workflow.	Game	development	requires	co-operation	between	people	with	multitude	of	skill-

sets,	so	making	my	own	game	with	the	main	focus	on	music	and	this	research	project	would	

have	 been	 unfeasible,	 although	 I	 briefly	 considered	 it.	 In	my	 opinion,	 forming	 a	 new	 game	

around	this	research	project	wouldn’t	have	constituted	as	real-world	usage	of	the	workflow,	

while	the	project	I	ended	up	with	did	fulfill	that	requirement.	
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The	method	of	theorizing	was	however	only	a	means	to	create	context	for	answering	the	re-

search	question.	To	further	delve	into	nonlinear	composition	processes	and	their	differences	

compared	to	composing	linear	music,	I	had	to	work	consciously	and	reflectively	while	working	

on	the	project	of	the	case	study.	As	the	project	in	the	end	did	not	feature	much	linear	composi-

tion,	I	had	to	base	my	comparison	of	the	two	approaches	on	my	previous	experience	in	creating	

linear	music:	For	all	the	nonlinear	compositions	in	the	project,	I	had	to	imagine	the	approach	I	

would	take	if	I	had	to	compose	the	same	cue	linearly.	This	way,	the	conclusions	were	not	drawn	

by	comparative	analysis	of	two	distinct	processes	resulting	in	two	different	artefacts	–	an	ap-

proach	which	could	be	given	more	scientific	legitimacy	traditionally.	Instead,	I	reflected	on	my	

new	experience	of	composing	nonlinear	music	and	compared	it	to	my	previous	experience.	This	

method	is	challenging	to	present	scientifically,	as	I	cannot	present	an	example	of	linear	compo-

sition	process	to	further	bolster	my	reflection-based	findings.	

	

Still,	reflection-in-action	can	generate	valuable	knowledge,	even	though	some	may	criticize	it	

for	being	impossible	to	assess	objectively,	as	Borgdorff	(2012)	has	stated.	The	research	allowed	

me	to	obtain	knowledge	about	my	creative	process	and	turn	it	into	understanding	during	the	

case	study	project,	which	makes	the	thesis	a	success	on	a	personal	level.	I	am	not	sure	that	this	

thesis	is	eloquent	or	complete	enough	to	directly	transfer	this	understanding,	but	at	the	very	

least	it	can	act	as	a	point	of	knowledge	that	other	artists	can	use	in	forming	their	understanding	

on	the	subject.			
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5 Conclusions 
	

Nonlinear	music	in	video	games	has	existed	in	one	form	or	another	for	decades,	yet	there	has	

not	been	much	interest	in	academia	towards	the	composition	processes	of	video	game	music	

from	the	composer’s	perspective.	This	might	be	because	of	the	awkward	positioning	of	video	

game	music	between	the	fields	of	musicology,	sound	technology	and	ludology.	Because	of	the	

varied	approaches	taken	in	composing	music	for	games	and	the	practical	nature	of	the	work,	

many	materials	from	learning	have	also	been	written	in	a	practical	way	outside	of	academia.	

This	thesis	aimed	to	combine	these	sources	into	one	workflow	while	explaining	the	most	fun-

damental	concepts	related	to	the	special	aspects	that	set	video	game	music	composition	apart	

from	composing	music	for	other	media	–	nonlinearity	and	interactivity.	The	motivation	of	this	

was	 to	 create	 a	 guideline	 for	 composers	 unfamiliar	with	nonlinear	 techniques,	 so	 that	 they	

could	make	their	foray	into	composing	for	video	games	more	comfortably.	

	

Chapter	two	of	this	thesis	started	with	introducing	the	fundamental	functions	music	can	take	

when	composing	for	other	media.	Next	the	main	concept	related	to	video	game	music,	interac-

tivity,	was	introduced	along	with	discussing	the	differences	between	linear	and	nonlinear	time	

in	the	frameworks	of	musicology	and	video	games.	Generative	music	was	also	discussed,	as	it	

is	an	important	predecessor	to	video	game	music	composition	even	if	generative	techniques	

themselves	are	more	rarely	used	in	video	game	soundtracks.	Finally,	the	chapter	introduced	

the	different	approaches	for	non-linear	music	composition	–	the	techniques	that	are	standard	

and	widely	used	by	composers	in	the	video	game	industry.	

	

After	establishing	the	groundwork,	a	proposed	workflow	for	video	game	music	composition	

was	created	based	on	the	concepts	introduced	in	the	previous	chapter.	The	workflow	was	then	

used	in	a	case	study	that	was	related	to	a	development	process	of	a	game	called	They	Are	You,	

a	project	on	which	I	was	a	composer.	The	workflow	and	the	case	study	were	utilized	in	a	way	

that	allowed	answering	the	research	question	that	composers	with	previous	experience	from	

music	composition,	either	in	general	or	for	other	media,	might	be	pondering:	how	does	com-

posing	nonlinear	music	for	video	game	differ	from	linear	composition?	
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The	conclusions	from	the	study	revealed,	that	composing	nonlinear	music	does	not	necessarily	

require	a	completely	novel	approach	to	music	composition.	Instead,	the	composer	can	learn	the	

concepts	 of	 horizontality,	 verticality	 and	 generativity,	 and	 integrate	 them	 in	 their	 existing	

workflow.	A	systematic	workflow	is	of	great	help	in	using	these	concepts,	and	the	suggested	

workflow	aims	to	provide	some	ideas	about	the	way	it	could	be	structured.	

	

The	study	project	had	some	limitations	in	terms	of	scope,	yet	some	conclusions	can	be	drawn	

from	the	research	with	the	help	of	conceptualizing,	generalizing	and	extrapolating	on	previous	

research.	The	suggested	workflow	was	very	useful	in	conducting	the	compositions	related	to	

the	case	study	project,	which	speaks	for	its	effectiveness.	Because	of	this,	it	can	be	confidently	

stated	that	this	thesis	can	provide	some	valuable	information	for	people	who	are	interested	in	

making	nonlinear	game	music	and	are	looking	for	a	starting	point.	

	

On	a	personal	level,	this	thesis	succeeded	in	its	goals	of	clarifying	a	workflow	for	composing	

video	game	music	and	helped	me	form	a	deeper	understanding	about	game	audio	in	general.	

Using	nonlinear	composition	techniques,	planning	the	musical	interaction	and	creating	a	con-

trol	script	were	very	interesting	challenges	that	felt	inspiring	to	surmount.	I	am	inspired	to	look	

for	more	game	audio	projects	in	which	to	further	utilize	nonlinearity	in	more	advanced	ways.	
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Appendix A: Case study review material – They Are You 

The	game	development	project	used	in	this	thesis	is	accessible	at:	
https://aalto-gamedesign.itch.io/they-are-you  

In	this	page,	you	can	find	screenshots	and	video	material	recorded	from	the	game	and	download	

the	latest	build	version	of	the	game	for	playtesting.	The	build	is	compatible	with	windows	ma-

chines.	

	

In	the	event	that	the	build	cannot	be	run,	there	is	an	annotated	gameplay	video	showcasing	the	

in-game	music	system,	accessible	by	opening	the	following	link:	

https://drive.google.com/file/d/1JtDLICk9qJ9wVKLwV9_paMKpWJJf5gy-/view 

The	video	reflects	the	state	of	the	game	as	it	was	when	this	thesis	was	submitted.	As	such,	some	

music	interactions	had	not	yet	been	implemented	in	the	game	engine.	The	included	annotations	

in	the	video	will	provide	more	information.	

	

To	review	the	music	manager	script	 that	 I	wrote	 for	 implementation	of	 the	music	events	 in	

FMOD,	refer	to	the	next	appendix.	The	green	text	in	the	script	are	comments	that	explain	what	

different	 lines	mean	 in	 the	context	of	 the	script.	The	script	uses	 the	same	 formatting	as	Mi-

crosoft	Visual	Studio;	a	software	commonly	used	for	scripting	 in	Unity	projects.	The	 lines	of	

code	can	therefore	be	copied	and	pasted	into	a	new	C#	script	to	form	a	starting	point	for	your	

own	scripts	for	controlling	FMOD.	
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Appendix B: Music Manager Script 

using System.Collections; //Loading Unity-related libraries 

using System.Collections.Generic; 

using UnityEngine; 

 

public class MusicManager : MonoBehaviour //Declaring a class called MusicManager for access by game engine 

{ 

    /*The next lines including the Awake function deal with creating an instance of MusicManager for public 

    access by other components of the game. This technique is called creating a singleton. This part of the 

    script does not directly affect FMOD's functionality, and different game projects might use  

    a different approach. You can skip this section if your game implements controlling FMOD in another way*/ 

 

    public static MusicManager instance { get; private set; } //The instance of MusicManager is named instance 

 

    private void Awake() //this function is called when the game is started  

    { 

        /*if a music manager object named instance already exists, then destroy this one 

        /hence preventing duplicate instances from being created */ 

        if (instance != null) Destroy(this.gameObject);  

 

        else    //if a music manager object doesn't exist, then... 

        { 

            DontDestroyOnLoad(gameObject);  //prevent this music manager instance from being destroyed by scene change 

            instance = this;                //the instance referred by the name instance is the current one. 

        } 

    } 

     

    //From here onwards we deal with controlling FMOD's functions 

 

    //First we declare the variables used by the music manager script   

    private static FMOD.Studio.EventInstance Menu; //This FMOD Event instance is used for the Menu music 

    private static FMOD.Studio.EventInstance Ingame; //This FMOD Event instance is used for the Ingame music 

 

    /*The rest of this script describes different methods. Methods are created by writing 

    public void CommandName() and writing the contents of the method inside curly brackets.  

    Naming convention: 

    -Public methods can be accessed by other scripts in the game engine.  

    -The term void means, that the method does not return any value to the object calling it.  

    –Finally, the method is given a name and any parameters delivered to the method are disclosed in parentheses.  

    -Even if there are no parameters, empty parentheses still have to be written. 

    The next methods are the public methods called by other scripts in the game.  

    They are accessed in other scripts by writing: 

    MenuManager.instance.Command();*/ 
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    /*StartMenu() Starts Main Menu Music. The first line creates a new FMOD Event instance that points to the Main Menu 

    event, and names it "Menu". The event is then started*/ 

    public void StartMenu() 

    { 

        Menu = FMODUnity.RuntimeManager.CreateInstance("event:/Music/Main Menu"); //creates an event instance 

        Menu.start(); //starts the event playback 

    } 

 

    /*StartIngameMusic() stops the Menu Music, allowing it to fade out and releases that event from memory. 

    It also creates a new FMOD Event instance for the Ingame event, and names it "Ingame". Then starts the event.*/ 

    public void StartIngameMusic() 

    { 

        Menu.stop(FMOD.Studio.STOP_MODE.ALLOWFADEOUT); //Stop event "Menu" with fade out 

        Menu.release(); //releases event "Menu" from memory 

        Ingame = FMODUnity.RuntimeManager.CreateInstance("event:/Music/Ingame"); //creates another event instance 

        Ingame.start(); //starts the event playback 

    } 

 

    //CombatMusic() Triggers Combat music, by altering the parameter "MusicState". 

    public void CombatMusic() 

    { 

        Ingame.setParameterByName("MusicState", 1); //Sets parameter "MusicState" to 1 – "Combat" 

    } 

 

    //EnemyType(String) changes combat music type according to received string. 

    public void EnemyType(string EnemyType) //a string of text input with the command is stored inside a variable “EnemyType” 

    { 

        //The next if clauses will set the "EnemyType" external parameter according to the string delivered 

        //alongside the command. If the string stored inside the variable matches one of the three options,  

        //the parameter will be set accordingly with matching integer values in FMOD. 

        if (EnemyType == "Undead") Ingame.setParameterByName("EnemyType", 0); 

        if (EnemyType == "Archer") Ingame.setParameterByName("EnemyType", 1); 

        if (EnemyType == "Shield") Ingame.setParameterByName("EnemyType", 2); 

    } 

 

    public void DeathMusic() //Triggers Player Death cue, by altering the parameter "MusicState". 

    { 

        Ingame.setParameterByName("MusicState", 2); //Sets parameter "MusicState" to 2 – "Death" 

    } 

 

    public void VictoryMusic() //Triggers Victory cue, by altering the parameter "MusicState". 

    { 

        Ingame.setParameterByName("MusicState", 3); //Sets parameter "MusicState" to 3 – "Victory" 

    } 

 

    Public void StopMusic() //Stops the Ingame Music from playing 

    { 

        Ingame.release(); //Releases the event "Ingame" from memory when the stop command is given 

        Ingame.stop(FMOD.Studio.STOP_MODE.ALLOWFADEOUT); //Stops event "Ingame" with fade out 

    }  

} 


