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Prepare...	a	long	post	is	coming.	I	took	too	long	to	write	this	blog	post	and	the	main	reason	is	that	it	includes	many	different	topics.	This	will	be	a	blog	post	onHackathonsTDDGame	Development	Data	Type	Abstraction	in	functional	languages	Erlangbitstring	syntaxRESTful	APIsmultiple	tools	such	as	cowboy,	mixer,	paths,	swagger,	lasse,	etc.	History
Long	time	ago,	when	I	was	a	child,	I	started	programming	in	QBasic	and,	as	many	of	you	might	know,	QBasic	came	with	two	small	games	in	it.	One	of	them	was	NibblesFast-forward	25	years...	and	you	will	find	me	at	Erlang	Solutions	trying	to	come	with	the	subject	for	our	next	Hackathon	with	the	help	of	Roberto	Romero	and	Hernán	Rivas	Acosta.	We
wanted	a	multiplayer	game	that	could	be	seen	on	a	single	screen.	Of	course	we	came	with	snakes!	Every	year	at	Erlang	Solutions	we	take	a	rest	day	from	our	projects	and	spend	it	all	together	to	celebrate	what	we	like	most:	programming.	In	2014	we	run	a	“build	your	app	in	one	day”	competition	with	fantastic	results.	For	the	2015	edition	we	decided
to	create	a	multi-player	game	where	organizers	created	the	server	and	teams	developed	clients.	The	code	I	will	show	through	the	rest	of	this	blog	post,	everything	comes	from	the	game	server	that	Hernán,	Roberto	and	I	have	developed.	GoalsThe	main	target	of	snakes	was	obviously	to	be	used	for	the	Hackathon.	But	I	also	had	a	hidden	program	for
this:	Since	this	project	would	be	open	source	on	github,	I	wanted	to	use	it	as	a	case	to	show	how	we	work.	I	wanted	to	be	able	to	get	people	on	IRC,	erlang-questions,	reddit,	stackoverflow,	etc.	that	asks	questions	like	“hey!	how	do	you	build	a	web-server	in	Erlang?”	and	tell	them	“look	here.	That’s	how	you	do	it!”.	With	this	in	mind,	we	faced	this
project	as	if	it	were	a	client	project	and,	apparently,	our	customers	(our	development	partners)	were	actually	one	of	the	most	difficult	customers	we	have	ever	faced.	Architecture	So,	how	did	we	build	a	multiplayer	server	for	the	game	of	a	snake?	We	started	splitting	it	into	3	main	components:	a	web	page	showing	the	progress	of	the	web	server
games.a	that	served	the	web	page	and	provided	a	RESTful	API	for	it	to	update	in	real-time.a	game	server	that	provided	the	means	for	clients	to	connect	to	it.	For	the	web	page	we	used	simple	HTML	and	some	Javascript	(you	can	tell	how	this	is	not	really	interestingMe	at	least:P).	What	is	interesting	is	the	real-time	part.	We	implemented	it	(as	we
usually	do)	on	SSE.	During	a	game,	the	website	looked	like	this:	From	the	server’s	point	of	view,	we	implemented	the	RESTful	RESTful	API	Cowboys	on	the	trails	and	we	documented	it	bravely.	It	ended	up	looking	like	this:On	the	other	hand,	we	decided	to	give	developer	clients	2	options.	They	could	use	the	same	RESTful	API	and	SSE	connection	to
communicate	with	the	server,	or	they	could	use	our	HDP	protocol.HDP	is	an	incredibly	fast	protocol	running	on	UDP.	It	was	developed	by	HernÃ​Â¡n	and	documented	in	Kafka	style	for	everyone.	It	is	specialized	for	snakes,	but	can	be	easily	replicated	in	other	projects.Internal	architectureInside,	as	you	can	see	on	github,	the	code	is	divided	into	several
folders	and	modules	that	we	were	able	to	test	individually.On	the	one	hand,	we	had	the	fundamentals	of	the	game:	the	rules	(in	spts_core)	implemented	as	gen_fsm	for	the	game	and	its	entities	(represented	as	Data	Types	or	Models,	each	with	its	own	module	and	opaque	type).	You	can	see	our	approach	in	spts_serpents:%%%%%	@doc	Serpent	model-
module	(spts_serpents).-author	('[emailÃ	̈	protected]').-type	status	()::	alive	|	dead.-type	name	()::	binary	().-opaque	serpent	()::	#{	name	=>	name	(),	numeric_id	=>	pos_integer	(),	token	=>	binary	(),	body	=>	[spts_games:position	()	]	,	direction	=>	spts_games:direction	(),	food	=>	pos_integer	(),	status	=>	status	()	}.-export_type	([serpent/0,	status/0,
name/0]).-export	([	name/1	,	numeric_id/1	,	direction/1	,	direction/1	,	direction/1	,	direction/1	,	direction/2	,	to_json/1	,	to_json/2	,	to_binary/2%	...	]).	->	name	().name	(#{name:=	Name})	->	Name.-spec	direction	(serpent	(),	spts_games:direction	())	->	serpent	().direction	(Serpent,	Direction)	->	Serpent#{direction:=	Direction}.%	...We	also	had	more
cowboy	handlers	for	the	different	endpoints	of	our	APIs.	All	were	built	using	mixers	to	“inherit”	functions	from	the	spts_base_spts	handler.%%%%%	@doc	/games/:game_id/serpents	gestore-module	(spts_serpents_handler).-author	('[email	protected]').-include_lib	(“mixer/include/mixer/mixer/mixer.hrlÂ”).-mixin	([{	spts_base_handler	,	[	init/3	,
rest_init/2	,	allowed_methods/2	,	content_types_accepted/2	,	content_types_provided/2	,	resource_exists/2	]	}]).-export	([	handle_post/2	,	trails/0	]).-type	state	()::	spts_base_handler:state	().-behaviour	(trails_handler).-spec	trails	()	->	trails:trails	().trails	()	->	Metadata	=	#{	post	=>	#{	tag	=>	[Â”serpentsÂ”]	,	description	=>	Â”Add	a	snake	to	a	gameÂ”
,	consumes	=>	[Â”application/jsonÂ”	“]	,	produces	=>	[Â”application/jsonÂ”],	parameters	=>	[	spts_web:param	(request_body),	spts_web:param	(game_id)	]	}	},	Path	=	Â”/api/games/:game_id/serpentsÂ”,	Opts	=	#{path	=>	Path},	[trails:trail	(path,	?MODULE,	Opts,	metadata)	].%	...To	report	events	from	the	core	to	the	SSE	or	HDP	clients,	we	used
gen_event	but,	to	make	life	easier,	we	implemented	a	simple	gen_event	handler	which,	in	turn,	only	required	one	function	to	be	implemented	in	the	client:notify	(pid	(),	event	()).	We	called	it	We	used	the	same	manager	to	write	tests	for	the	core	without	depending	on	any	type	of	client.For	HDP,	we	wrote	an	asynchronous	UDP	asynchronousthat	starts
a	gen_server	for	every	client	that	connects	(there	are	no	real	connections	in	UDP).	The	simplicity	of	this	comes	from	the	fact	that	we	have	abstracted	all	the	parsing/validation	logic	of	the	protocol	to	your	module:	spts_hdp.	That	module	itself	is	a	great	example	of	the	power	of	Erlang’s	bit	syntax.	It	shows	list-comprehensions,	combined	with	binary
offsets	and	lots	of	amazing	pattern-match	binary	expressions.	Il	mio	preferito:%%	@doc	Parses	a	list	of	serpent	diffs.%	Ognuno	include	il	serpente	id	e	la	lunghezza%	del	suo	corpo,	seguita	da	ciascuna	delle	cellule	del	corpo.	parse_diff_serpents(0,	Next,	Acc)	->	{lists:reverse(Acc),	Next};parse_diff_serpents(N,	>	>	>	>	Corpo	=	<	<	<	>	>	>	>	>	>	>
>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	Î¹	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	<	>	>	<	>	>	>	<	>	>	>	>	>	>	>	>	>	>	<	>	>	>	<	>	>	<	<	>	>	<	>	>	<	>	>	>	>	>	>	<	>	>	>	>	>	>	>	>	<	>	>	>	<	>	<	<	<	>	>	>	>	>	>	<	>	>	>	<	>	>	>	>	>	>	>	>	>	>	>	<	<	>	>	Id	,	body	=>	[{Row,	Col}	||	<	Ì§Row:?UCHAR,	Col:?	},	parse_diff_serpents(N-1,	Next,
[Serpent|Acc]).	Development	Methodology	And	to	create	all	this,	we	used	our	usual	approach:	TDD.	We	have	worked	with	common_test	for	this	and	you	can	see	the	somewhat	long	list	of	test	suites	that	we	have	implemented	here.	We	have	written	many	blog	posts	about	TDD,	code-coverage	and	also	meta-testing	so	I	won’t	go	over	it	here	anymore.
Keep	in	mind	that	if	you	need	examples	of	these	things,	you	have	a	lot	around	here.	Customers	And	if	you’re	wondering	are	there	any	examples	of	customers	out	there?	Yes,	I’m	here.	I	developed	them	all	myself	and	you	can	create	your	own	either	from	scratch	or	using	spts_cli.	The	conclusions	of	the	result	We	ended	up	meeting	both	my	objectives.	On
the	one	hand,	I	can	say	we	had	an	amazing	Hackathon	with	a	lot	of	people	playing	happily	while	coding.	On	the	other	hand,	we	now	have	a	great	example	of	how	we	build	stuff	at	Erlang	Solutions	to	show	the	world.	And	you	can	enjoy	it	too!	just	do...$	git	clone	cd	serpents$	make$	_rel/serpents/bin/serpents	start...and	open	in	your	browser	to	start
playing!	And	of	course,	as	I	did	with	Nibbles	when	I	was	just	a	kid,	the	funniest	part	starts	when	you	start	modifying	the	code	to	make	snakes	weaker,	thinner,	casually	drunk	after	eating	a	poisoned	fruit...	Oh,	man!	I	have	to	implement	it!	Hey,	everybody,	9	years	old	I	have	something	important	to	do...	Originally	published	on	www.erlang-
solutions.com	on	April	26,	2018.	This	blog	post	was	originally	written	for	inaka.net	on	November	13,	2015.	Join	Hacker	Noon	This	site	is	not	available	in	your	country	By	ExtremeTech	Staff	on	July	7,	2005	at	2:41	AM	This	site	can	earn	affiliate	commissions	from	the	links	in	this	page.	of	use.	The	939	socket	is	no	longer	a	rare	commodity	on	whiteboards
as	if	it	were	six	months	ago.	We’ve	put	together	a	group	of	nine	of	these	AMD	Athlon	64-ready	mobos,	ranging	from	the	basement	bargain	to	the	final	gamer	models	for	overclockers	and	tweakers.	Here’s	an	a-a-glance	comparison	of	di	tabs,	with	links	to	reviews.	Click	on	the	underlined	headers	to	order.ProductReview	datePrice	at	reviewCheck
pricesOverviewMSI	RS480M2-IL	04.11.2005$95Check	pricesAn	excellent	and	affordable	card	for	silent	PCs	Media	Center	or	small	casual-computing	desktop.	Soltek	SL-K890Pro-93	905/02/2005$109check	pricesFor	less	than	$100,	this	offers	great	capacity	and	great	performance.ASUS	A8V-E	Deluxe	(WiFi)	05.04.2005$140check	pricesWith	built-in
WiFi,	there	is	no	reason	to	choose	this	motherboard.MSI	K8	N	Neo4-F06/01/2005$85	Check	PriceAllows	you	to	get	into	nForce	4	cheap	goodness,	and	is	ready	for	dual-core	CPUs	later.ECS	nForce4-A939	04.05.2005$89check	pricesFor	the	price,	this	is	a	really	good	card.	Those	looking	for	something	more	feature-rich	might	want	to	spend	a	bit
more.ASUS	A8N-SLI	Deluxe03/23/2005$175	check	priceSince	it’s	an	SLI-compatible	card,	the	price	of	the	ASUS	A8N-SLI	seems	almost	reasonable.	Solid	rock,	clean	design	and	superb	performance	make	this	a	great	choice	for	the	game.	ExtremeTech	ApprovedDFI	LanParty	UT	nF4	Ultra-D	04/18/2005$135check	pricesFor	the	overclockers	out	there,
this	is	an	awesome	card	at	a	very	reasonable	price.	ExtremeTech	ApprovedABIT	Fatal1ty	AN803/16/2005$195	check	pricesIt	provides	the	best	benchmarks	we’ve	ever	seen	for	an	Athlon	64	motherboard,	but	the	funky	slot	layout	could	be	a	problem,	and	our	failure	in	overclocking	is	daunting.EPoX	9NPA+	Ultra	04/13/2005$128check	pricesThis	is	is	a
great	nForce	4	Ultra	base	board,	suitable	for	tweakers	and	overclockers.	ExtremeTech	ApprovedECS:	KN1	Extreme	05.11.2005$120	Check	priceNot	all	Extreme	KN1	boards	may	have	the	stability	problems	we’ve	seen,	but	they	are	worrying.	This,	coupled	with	the	lack	of	functionality	of	the	BIOS,	is	enough	to	tell	you	to	stay	away.Foxconn	WinFast
NF4UK8AA	03/21/2005$109N/ATThis	is	a	great	value	for	money	for	those	who	don’t	want	to	overclock	and	don’t	need	to	access	all	4	SATA	connectors	with	a	large	graphics	card.
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