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While	this	doesn’t	impact	shared-nothing	designs,	it	can	lead	to	client	errors	and	data	corruption	within	shared	clusters.Fencing:	To	prevent	split	brain,	the	stonithd	daemon	can	be	configured	to	automatically	shut	down	a	malfunctioning	node	or	to	impose	a	virtual	fence	between	it	and	the	data	resources	of	the	rest	of	a	cluster.	We	get	to	see	some
actual	implementations	later	in	the	book	-	and	you	can	learn	a	lot	about	how	this	works	on	Amazon’s	AWS	in	my	Learn	Amazon	Web	Services	in	a	Month	of	Lunches	book	from	Manning.	The	goal	is	to	provide	constant	access	to	a	reliable	and	consistent	data	source	to	any	node	that	might	need	it.This	article	is	adapted	from	“Teach	Yourself	Linux
Virtualization	and	High	Availability:	prepare	for	the	LPIC-3	304	certification	exam”.	Cluster	architectures	can	introduce	serious	complexity	into	these	relationships,	as	the	specific	server	a	client	or	user	interacts	with	might	change	between	one	step	and	the	next.To	illustrate,	imagine	you’re	logged	onto	Amazon.com,	browsing	through	their	books	on
LPIC	training,	and	periodically	adding	an	item	to	your	cart	(hopefully,	more	copies	of	this	book).	EemerenSociology	2018After	an	introduction	and	definition	of	the	concept	of	argumentation	the	general	objective	of	argumentation	theory	as	a	discipline	is	described	and	specified.	Routing	policies	might	follow	a	round-robin	pattern,	where	client
requests	are	simply	alternated	between	available	nodes,	or	by	a	preset	weight	where	one	node	is	favored	over	another	by	some	ratio.Having	a	passive	node	acting	as	a	stand-by	replacement	for	its	partner	in	an	active/passive	cluster	configuration	provides	significant	built-in	redundancy.	By	the	time	you’re	ready	to	enter	your	payment	information	and
check	out,	however,	the	server	you	used	to	browse	may	no	longer	even	exist.	Ideally,	that	would	be	a	value	as	close	to	zero	seconds	as	possible.Server	AvailabilityThe	problem	is	that,	in	the	real	world,	there	are	usually	far	too	many	unknown	variables	for	this	formula	to	be	truly	accurate,	as	nodes	running	different	software	configurations	and	built
with	hardware	of	varying	profiles	and	ages	will	have	a	wide	range	of	life	expectancies.	The	precise	way	failover	happens	depends	on	the	way	you	have	configured	your	nodes.Only	one	node	will	initially	be	configured	to	serve	clients,	and	will	continue	to	do	so	alone	until	it	somehow	fails.	Using	such	defined	configurations,	you	avoid	having	two
subclusters	of	nodes,	each	believing	the	other	to	be	malfunctioning,	attempting	to	knock	the	other	one	out.Disaster	Recovery:	Your	infrastructure	can	hardly	be	considered	highly	available	if	you’ve	got	no	automated	backup	system	in	place	along	with	an	integrated	and	tested	disaster	recovery	plan.	Or,	in	other	words,	given	the	needs	of	the	people	or
machines	consuming	your	services,	how	long	can	a	service	disruption	last	before	the	mob	comes	pouring	through	your	front	gates	with	pitch	forks	and	flaming	torches.	AWS	will	issue	credits	for	months	in	which	they	missed	their	targets — though	not	nearly	enough	to	compensate	for	the	total	business	costs	of	your	downtime.	And	you	can	increase
performance	through	the	ability	to	very	quickly	add	computing	power	and	capacity	by	scaling	up	and	out.This	might	happen	through	intelligently	spreading	your	workloads	among	diverse	geographic	and	demand	environments	(load	balancing),	providingbackup	servers	that	can	be	quickly	brought	into	service	in	the	event	a	working	node	fails
(failover),	optimizing	the	way	your	data	tier	is	deployed,	or	allowing	for	fault	tolerance	through	loosely	coupled	architectures.We’ll	get	to	all	that.	That	is,	every	resource	should	be	either	actively	replicated	(redundant)	or	independently	replaceable	(failover),	and	there	should	be	no	single	element	whose	failure	could	bring	down	your	whole
service.Now,	imagine	that	you’re	running	a	few	dozen	nodes	that	all	rely	on	a	single	database	server	for	their	function.	First,	though,	here	are	some	basic	definitions:Node:	A	single	machine	(either	physical	or	virtual)	running	server	operations	independently	on	its	own	operating	system.	Argumentation	Theory	as	a	DisciplineF.	V.	H.	It’s	important	to
know	this,	because	the	amount	of	redundancy	you	build	into	your	design	will	have	an	enormous	impact	on	the	down-times	you	will	eventually	face.Obviously,	the	system	you	build	for	a	service	that	can	go	down	for	a	weekend	without	anyone	noticing	will	be	very	different	from	an	e-commerce	site	whose	customers	expect	24/7	access.	How	will	your
current	server	know	which	books	you	decided	to	purchase?I	don’t	know	exactly	how	Amazon	handles	this	(but	you	might	get	some	hints	from	my	Manning	“Learn	AWS	in	a	Month	of	Lunches”	book),	but	the	problem	is	often	addressed	through	a	data	replication	tool	like	memcached	running	on	anexternal	node	(or	nodes).	Nevertheless,	it	can	be	a	good
tool	to	help	you	identify	the	cluster	design	that’s	best	for	your	project.With	that	information,	you	can	easily	generate	an	estimate	of	how	much	overall	downtime	your	service	will	likely	in	the	course	of	an	entire	year.A	related	consideration,	if	you’re	deploying	your	resources	on	a	third-party	platform	provider	like	VMWare	or	Amazon	Web	Services,	is
the	provider’s	Service	Level	Agreement	(SLA).	Alternatively,	network	routing	tools	like	load	balancers	can	be	used	to	redirect	traffic	away	from	failed	nodes.	As	long	as	there	is	a	chance	that	the	node	could	still	be	active,	but	is	not	properly	coordinating	with	the	rest	of	the	cluster,	it	will	remain	behind	the	fence.	This	could	be	due	to	a	complete	crash,
connectivity	problems,	or	because	it	has	been	overwhelmed	by	high	demand.Failover:	The	way	a	cluster	tries	to	accommodate	the	needs	of	clients	orphaned	by	the	failure	of	a	single	server	node	by	launching	or	redirecting	other	nodes	to	fill	a	service	gap.Failback:	The	restoration	of	responsibilities	to	a	server	node	as	it	recovers	from	a
failure.Replication:	The	creation	of	copies	of	critical	data	stores	to	permit	reliable	synchronous	access	from	multiple	server	nodes	or	clients	and	to	ensure	they	will	survive	disasters.	With	that	information,	you	can	arrange	for	a	level	of	service	redundancy	that’s	suitable	for	your	unique	needs.Naturally,	as	a	service	provider	to	your	own	customers,	you
may	need	to	publish	your	own	SLA	based	on	your	MTBF	and	MTTR	estimates.Session	HandlingFor	any	server-client	relationship,	the	data	generated	by	stateful	HTTP	sessions	needs	to	be	saved	in	a	way	that	makes	it	available	for	future	interactions.	dbclinThis	article	is	adapted	from	chapter	7	of	my	book,	Teach	Yourself	Linux	Virtualization	and	High
Availability:	prepare	for	the	LPIC-3	304	certification	exam.Let’s	focus	more	on	some	of	the	larger	architectural	principles	of	cluster	management	than	on	any	single	technology	solution.	Amazon’s	EC2,	for	instance,	guarantees	that	their	compute	instances	and	block	store	storage	devices	will	deliver	a	Monthly	Uptime	Percentage	of	at	least	99.95% — 
which	is	less	than	five	hours’	down	time	per	year.	But	for	now,	let’s	first	make	sure	we’re	comfortable	with	the	basics.Running	server	operations	using	clusters	of	either	physical	or	virtual	computers	is	all	about	improving	both	reliability	and	performance	over	and	above	what	you	could	expect	from	a	single,	high-powered	server.	Shared-Disk
ClustersOne	of	the	guiding	principles	of	distributed	computing	is	to	avoid	having	your	operation	rely	on	any	single	point	of	failure.	Your	plan	will	need	to	account	for	the	redeployment	of	each	of	the	servers	in	your	custer.Active/Passive	ClusterThe	idea	behind	service	failover	is	that	the	sudden	loss	of	any	one	node	in	a	service	cluster	would	quickly	be
made	up	by	another	node	taking	its	place.	Applying	the	model	to	multiple	servers	or	server	room	components	(like	power	supplies),	n+1	redundancy	provides	just	enough	resources	for	the	current	demand	plus	one	more	unit	to	cover	for	a	failure.Active/Active	ClusterA	cluster	using	an	active/active	design	will	have	two	or	more	identically	configured
nodes	independently	serving	clients.Should	one	node	fail,	its	clients	will	automatically	connect	with	the	second	node	and,	as	far	as	resources	permit,	receive	full	resource	access.Once	the	first	node	recovers	or	is	replaced,	clients	will	once	again	be	split	between	both	server	nodes.The	primary	advantage	of	running	active/active	clusters	lies	in	the
ability	to	efficiently	balance	a	workload	between	nodes	and	even	networks.	Really.Quorum:	You	can	configure	fencing	(or	forced	shutdown)	to	be	imposed	on	nodes	that	have	fallen	out	of	contact	with	each	other	or	with	some	shared	resource.	Even	though	the	failure	of	any	number	of	the	nodes	will	not	affect	the	continued	health	of	those	nodes	that
remain,	should	the	database	go	down,	the	entire	cluster	would	become	useless.	EemerenSociology	2018In	the	pragma-dialectical	theory	of	argumentation	an	ideal	model	is	developed	of	a	critical	discussion	aimed	at	resolving	a	difference	of	opinion	on	the	merits.	The	passive	node	on	a	simple	failover	system,	however,	might	be	able	to	survive	some
time	without	access.While	such	a	setup	might	slow	down	the	way	the	cluster	responds	to	some	requests — partly	because	fears	of	split-brain	failures	might	require	periodic	fencing	through	stonith — the	trade	off	can	be	justified	for	mission	critical	deployments	where	reliability	is	the	primary	consideration.AvailabilityWhen	designing	your	cluster,	you’ll
need	to	have	a	pretty	good	sense	of	just	how	tolerant	you	can	be	of	failure.	If	your	operation	absolutely	requires	uninterrupted	service	and	seamless	failover	transitions,	then	some	variation	of	an	active/passive	architecture	should	be	your	goal.Shared-Nothing	vs.	It	is	explained	that	a	critical…	Analysis	and	Evaluation	of	Argumentative	DiscourseF.
Since	any	single	node	can	fail,	meeting	availability	goals	requires	that	multiple	nodes	operate	as	part	of	a	cluster.Cluster:	Two	or	more	server	nodes	running	in	coordination	with	each	other	to	complete	individual	tasks	as	part	of	a	larger	service,	where	mutual	awareness	allows	one	or	more	nodes	to	compensate	for	the	loss	of	another.Server	failure:
The	inability	of	a	server	node	to	respond	adequately	to	client	requests.	The	idea	is	to	divide	the	Mean	Time	Before	Failure	by	the	Mean	Time	Before	Failure	plus	Mean	Time	To	Repair.The	closer	the	value	of	A	comes	to	1,	the	more	highly	available	your	cluster	will	be.	Stonith	stands	for	“Shoot	the	other	node	in	the	head”.	Eemeren,	B.	At	the	very	least,
you	should	generally	aim	for	an	availability	average	of	at	least	99% — with	some	operations	requiring	significantly	higher	real-world	results.	Nodes	in	a	shared-nothing	cluster,	however,	will	(usually)	maintain	their	own	databases	so	that — assuming	they’re	being	properly	synced	and	configured	for	ongoing	transaction	safety — no	external	failure	will
impact	them.This	will	have	a	more	significant	impact	on	a	load	balanced	cluster,	as	each	load	balanced	node	has	a	constant	and	critical	need	for	simultaneous	access	to	the	data.	The	responsibility	for	existing	and	new	clients	will	then	shift	(i.e.,	“failover”)	to	the	passive — or	backup — node	that	until	now	has	been	kept	passively	in	reserve.	To	obtain	a
realistic	value	for	MTBF,	you’ll	probably	need	to	spend	time	exposing	a	real	system	to	some	serious	punishment,	and	watching	it	carefully	for	software,	hardware,	and	networking	failures.	You	add	reliability	by	avoiding	hanging	your	entire	infrastructure	on	a	single	point	of	failure	(i.e.,	a	single	server).	Quorum	is	often	defined	as	more	than	half	of	all
the	nodes	on	the	total	cluster.	The	load	balancer — which	directs	all	requests	from	clients	to	available	servers — is	configured	to	monitor	node	and	network	activity	and	use	some	predetermined	algorithm	to	route	traffic	to	those	nodes	best	able	to	handle	it.	Replication	is	also	used	to	enable	reliable	load	balancing.Redundancy:	The	provisioning	of
multiple	identical	physical	or	virtual	server	nodes	of	which	any	one	can	adopt	the	orphaned	clients	of	another	one	that	fails.Split	brain:	An	error	state	in	which	network	communication	between	nodes	or	shared	storage	has	somehow	broken	down	and	multiple	individual	nodes,	each	believing	it’s	the	only	node	still	active,	continue	to	access	and	update
a	common	data	source.	I	suppose	you	could	also	consult	the	published	life	cycle	metrics	of	hardware	vendors	or	large-scale	consumers	like	Backblaze	to	get	an	idea	of	how	long	heavily-used	hardware	can	be	expected	to	last.The	MTTR	will	be	a	product	of	the	time	it	takes	your	cluster	to	replace	the	functionality	of	a	server	node	that’s	failed	(a	process
that’s	similar	to,	though	not	identical	with,	disaster	recovery — which	focuses	on	quickly	replacing	failed	hardware	and	connectivity).	99%	up	time	would	translate	to	a	loss	of	less	than	a	total	of	four	days	out	of	every	year.There	is	a	relatively	simple	formula	you	can	use	to	build	a	useful	estimate	of	Availability	(A).	Check	out	my	other	books	on	AWS	and
Linux	administration,	including	Linux	in	Action	and	Linux	in	Motion — a	hybrid	course	made	up	of	more	than	two	hours	of	video	and	around	40%	of	the	text	of	Linux	in	Action.Join	HackerNoon	Next,	some	crucial	concepts	of…	A	Model	of	a	Critical	DiscussionF.	For	this	to	work,	the	IP	address	is	automatically	moved	to	the	standby	node	in	the	event	of	a
failover.	GarssenSociology,	Computer	ScienceReasonableness	and	Effectiveness	in	Argumentative	Discourse	2015This	brief	account	does	not	provide	a	full	characterization	of	the	field	of	argumentative	discourse	but	makes	a	general	distinction	between	dialectical	approaches,	which	view	argumentation	from	a	critical	perspective	as	aimed	at
establishing	the	tenability	of	the	standpoints	at	issue,	and	rhetorical	approaches	valuing	its	practical	effectiveness.

Integrated	Information	Theory	of	Consciousness	Integrated	Information	Theory	(IIT)	offers	an	explanation	for	the	nature	and	source	of	consciousness.	Initially	proposed	by	Giulio	Tononi	in	2004,	it	claims	that	consciousness	is	identical	to	a	certain	kind	of	information,	the	realization	of	which	requires	physical,	not	merely	functional,	integration,	and
which	can	be	measured	…	Emotivism	is	a	meta-ethical	view	that	claims	that	ethical	sentences	do	not	express	propositions	but	emotional	attitudes.	Hence,	it	is	colloquially	known	as	the	hurrah/boo	theory.	Influenced	by	the	growth	of	analytic	philosophy	and	logical	positivism	in	the	20th	century,	the	theory	was	stated	vividly	by	A.	J.	Ayer	in	his	1936
book	Language,	Truth	and	Logic,	but	its	development	owes	…	A	process	of	argumentation	and	analysis	that	relates	data	and	theory	is	another	essential	feature	of	science.	This	includes	evaluation	of	data	quality,	modeling,	and	development	of	new	testable	questions	from	the	theory,	as	well	as	modifying	theories	as	data	dictates	the	need.	Aristotle
provides	a	crucial	point	of	reference	for	ancient	and	modern	scholars	alike.	Over	2000	years	ago,	Aristotle	literally	wrote	the	book	on	rhetoric.	His	text	Rhētorikḗ(On	Rhetoric)	explores	the	techniques	and	purposes	of	persuasion	in	ancient	Greece,	laying	the	foundation	for	the	study	and	implementation	of	rhetoric	in	future	generations.	Periodicals
include	magazines,	newspapers,	and	scholarly	journals.	Works	cited	entries	for	periodical	sources	include	three	main	elements—the	author	of	the	article,	the	title	of	the	article,	and	information	about	the	magazine,	newspaper,	or	journal.	Overview.	The	philosophical	arguments	in	the	abortion	debate	are	deontological	or	rights-based.	The	view	that	all
or	almost	all	abortion	should	be	illegal	generally	rests	on	the	claims:	(1)	that	the	existence	and	moral	right	to	life	of	human	beings	(human	organisms)	begins	at	or	near	conception-fertilization;	(2)	that	induced	abortion	is	the	deliberate	and	unjust	killing	of	the	…
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