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Introduction	

	

The	following	report	outlines	the	process	underwent	to	create	an	adaptation	of	a	

popular	game	known	as	Beer	Die	as	a	single	player	3-D	game	on	iOS	10.	Beer	Die	is	played	

on	a	rectangular	table	with	a	team	of	two	people	on	either	side.	The	two	teams	alternate	

turns	lobbing	die	onto	the	opposing	teams’	half	of	the	table.	Points	can	be	scored	by	either	

landing	the	die	within	an	opposing	cup	or	by	bouncing	the	die	from	the	opposing	teams’	

half	of	the	table	onto	the	ground.	A	cup	scores	three	points	and	a	successful	bounce	from	

the	table	to	the	ground	scores	one	point.	The	opposing	team	is	allowed	to	prevent	a	

successful	bounce	from	the	table	to	the	ground	by	catching	the	die	with	a	single	hand	after	

the	die	has	collided	with	their	half	of	the	table.	If	the	die	is	caught	before	it	hits	the	ground,	

no	points	are	scored.	The	game	is	played	to	11	points.	
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Research	

My	research	began	by	following	Udemy’s	iOS	10	Developer	Course.	This	course	

taught	me	the	basics	of	Xcode	8	and	Swift	3	by	walking	through	the	creation	of	21	apps	of	

gradually	increasing	complexity.	The	first	apps	I	built	in	the	course	provided	simple	

functionality	such	as	running	a	stopwatch	and	displaying	a	to-do	list.	The	last	apps	built	in	

the	course	were	much	more	complex,	i.e.	clones	of	Snapchat,	Uber,	and	Instagram.	I	chose	

this	course	because	I	believed	the	included	section	on	Apple’s	built-in	2-D	game	framework	

would	be	sufficient	to	program	the	gameplay	I	wanted	to	create.	However,	I	quickly	learned	

that	it	was	not.	

To	solve	this	problem,	I	used	3-D	iOS	Games	by	Tutorials.	This	course	showed	me	

how	to	make	iOS	games	in	Swift	using	SceneKit,	Apple’s	built-in	3-D	game	framework.	The	

course	is	similar	to	Udemy’s	in	that	it	walks	through	the	creation	of	apps	of	increasing	

complexity.	Throughout	the	course,	I	walked	through	the	creation	of	the	following	3-D	

game	applications.	

1.

2.

3.

4.



Fruit	Ninja	–	Swipe	randomly	appearing	fruit	

Breakout	–	Break	all	of	the	bricks	(Arkanoid)	

Marble	Madness	–	Roll	a	marble	through	an	obstacle	course	

Crossy	Road	–	Cross	as	many	roads	as	possible		



	

	Each	mini	game	emphasized	a	certain	aspect	of	programming	in	SceneKit	that	

proved	necessary	for	my	mobile	adaptation	of	Beer	Die.	For	example,	Fruit	Ninja	taught	me	

how	to	utilize	the	swipe	gesture,	which	I	used	to	implement	throwing.	Breakout	taught	me	

how	to	utilize	iOS	10’s	built	in	primitive	shapes	which	ended	up	composing	the	entirety	of	

my	game	scene.	Marble	Madness	taught	me	how	to	incorporate	iOS	10’s	built	in	physics	
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engine,	which	was	utilized	for	the	calculations	used	to	emulate	a	lobbed	die	trajectory.	

Crossy	Road	taught	me	how	to	detect	in-game	collisions,	which	proved	essential	

considering	the	entirety	of	the	gameplay	logic	is	based	on	the	dies’	in-game	collisions	with	

game	scene	objects.		



Tools	Used	

	



At	this	point,	I	had	all	of	the	knowledge	that	I	needed	to	start	the	actual	project.	I	



was	familiar	with	the	Xcode	development	environment,	I	had	created	over	a	dozen	apps	of	

my	own	using	Swift	3,	and	I	had	successfully	registered	for	an	Apple	Developer’s	account	

which	allowed	me	to	upload	Beer	Die	as	I	developed	it	directly	to	my	iPhone	for	testing.		I	

also	subscribed	to	the	image	resource	websites	Turbo	Squid	and	Free	Pik.	Turbo	Squid	

provides	3-D	images	asset	files	that	are	compatible	with	SceneKit,	and	Free	Pik	provides	

flat	images	that	were	used	to	design	the	menu	screens	and	splash	image.	The	icon	was	

purchased	from	Flat	Icon.	I	also	used	Adobe	Photoshop	extensively.	

	



The	game	scene	itself	was	designed	in	a	combination	of	SceneKit	and	SpriteKit.	



SceneKit	was	used	for	all	3-D	aspects	of	the	game,	and	SpriteKit	was	used	for	the	2-D	

scoreboard	overlay.	This	complicated	the	user	interaction	as	some	of	the	built-in	user	

interactions	that	Xcode	provides	were	claimed	by	the	3-D	scene	and	some	were	claimed	by	

the	2-D	scene.	To	resolve	this	issue,	I	opted	out	of	using	a	built-in	swipe	gesture	that	Xcode	

provides,	and	coded	the	lob	trajectory	myself.	
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Process	

	

	

This	section	of	the	report	outlines	the	process	underwent	to	create	each	component	of	

my	Beer	Die	adaptation.	The	processes	are	covered	in	the	same	order	they	were	created.	For	

each	process,	I	explain	the	steps	taken,	problems	encountered,	and	include	any	relevant	

images.	The	explanations	will	include	screenshots	of	Xcode	and	Swift	code	whenever	

necessary,	which	will	resemble	the	following	images.	



Xcode	

	



	

	

	



Swift	
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The	Icon	

	

	



I	started	with	the	icon	which	was	fairly	straightforward.	The	only	complication	I	ran	

into	was	the	fact	that	it	had	to	be	uploaded	in	various	different	sizes	to	various	different	

places	to	prevent	formatting	issues	with	different	hardware	and	operating	system	

combinations.	The	icon	on	the	left	is	the	image	that	I	chose,	and	the	icon	is	the	right	is	

Apple’s	default	icon	image.	



	



																																									



	



	



If	an	icon	is	uploaded	incorrectly,	Apple’s	default	icon	is	displayed.	I	became	

unfortunately	familiar	with	Apple’s	default	icon	as	I	dealt	with	this	run	time	issue,	which	

was	ultimately	solved	by	uploading	the	icon	in	all	of	the	correct	sizes	to	all	the	right	places.		

	



The	Splash	Screen	

	

The	Splash	Screen	only	needed	to	be	uploaded	in	one	size.	This	differs	from	the	

icon’s	uploading	process	because	the	splash	will	never	share	the	device’s	screen	with	

anything	else,	negating	the	possibility	of	any	formatting	issues.	I	created	the	splash	for	Beer	

Die	by	photoshopping	two	images	that	I	found	on	Free	Pik	and	overlaying	the	words	Beer	

Die	in	a	themed	font.	I	also	added	a	grey	stripe	in	the	middle	to	resemble	the	duct	tape	that	

is	typically	used	to	delineate	the	border	between	each	team’s	half	of	the	table.	The	main	
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complication	encountered	while	creating	the	splash	screen	was	getting	it	to	display	

perfectly	on	the	device,	as	there	was	no	applicable	option	that	would	snap	the	

photoshopped	image	to	the	borders	automatically.	This	problem	was	solved	by	setting	the	

width,	height,	x,	and	y	placement	value	of	the	image	within	Xcode	manually.	The	following	

image	is	the	splash	screen	I	designed.	
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The	Menu	Screens	

Xcode	is	split	into	the	following	four	development	areas.	

1.

2.

3.

4.



Project	Navigator	

Interface	Builder	

Utilities	

Assistant	Editor	



	

The	Project	Navigator	enables	navigation	between	project	files	using	a	simple	visual	

display	of	their	hierarchical	relationships.	The	Interface	Builder	allows	the	developer	to	

create	a	graphical	user	interface	by	dragging	and	dropping	objects	to	their	desired	

placement.	The	Utilities	pane	provides	objects	for	the	Interface	Builder	to	use,	as	well	as	

the	ability	to	control	the	properties	of	those	objects.		

The	Assistant	Editor	is	used	to	edit	the	code	that	controls	the	objects	that	make	up	the	

graphical	user	interface.	

The	menu	screens	were	created	primarily	using	the	Interface	Builder	and	Utilities	

pane.	I	created	each	screen	view	by	dragging	and	dropping	a	screen	object	from	the	

Utilities	pane	onto	the	Interface	Builder.	Each	screen	object	was	then	designed	with	both	a	

background	image	that	I	had	created	as	well	as	overlaid	buttons	that	allowed	navigation	

between	screen	objects	as	necessary.	

Allowing	navigation	between	screens	in	Xcode	consisted	of	the	following.	First,	I	

dragged	and	dropped	a	button	from	the	Utilities	pane	to	the	Interface	Builder.	I	then	

designed	that	button	to	have	the	correct	size,	text,	and	font.	Then,	to	allow	that	object	to	

navigate	to	a	different	screen,	I	command	clicked	the	object	and	dragged	a	connection	from	

the	object	to	a	different	screen.	This	enabled	that	object	to	navigate	to	the	different	screen.	

The	game	has	a	total	of	three	menu	screens.	
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