
	

https://tuwawediw.gonujovux.com/565068695633799586023259058400935448222898?wamusijovatapatofeleloxuxawuxivuzapopuribopirenenamefuvamagukuxefapeverewiwurexezutu=rirolunuvibaranekupelifopafepaduxunajefikijotegisuladalijatojikabitororupulerawefisotuvizusokebujasexatilezexopezobagumusarazotokefugokenujakulobovijoxexudapitukuvutupivafobewevodajosimagigokisexofajetogovobo&utm_term=types+of+distributed+system+architectures&niwevasidepasodexudepamanomikokufadibijap=lerufonugatadoxositosemoxubozoverukadisulitaposuweresasuzonusefexavunexonotomojokoxokitebujivazuwagelekiwawukebafexojexitinipulilituxupebatole


















Types	of	distributed	system	architectures

Architecture	styles	in	distributed	systems	are	fundamental	in	defining	how	components	interact	and	are	structured	to	achieve	scalability,	reliability,	and	efficiency.	This	article	delves	into	key	architecture	styles	including	Peer-to-Peer,	SOA,	and	others,	highlighting	their	concepts,	advantages,	and	applications	in	building	robust	distributed	systems.
Distributed	Systems	are	networks	of	independent	computers	that	work	together	to	present	themselves	as	a	unified	system.	These	systems	share	resources	and	coordinate	tasks	across	multiple	nodes,	allowing	them	to	work	collectively	to	achieve	common	goals.	Key	characteristics	include:	Multiple	Nodes:	Consists	of	multiple	interconnected	computers
or	servers	that	communicate	over	a	network.	Resource	Sharing:	Enable	sharing	of	resources	such	as	processing	power,	storage,	and	data	among	the	nodes.	Scalability:	This	can	be	scaled	by	adding	more	nodes	to	handle	increased	load	or	expand	functionality.	Fault	Tolerance:	Designed	to	handle	failures	of	individual	nodes	without	affecting	the	overall
system’s	functionality.	Transparency:	Aim	to	hide	the	complexities	of	the	underlying	network,	making	the	system	appear	as	a	single	coherent	entity	to	users.	To	showcase	different	arrangement	styles	among	computers,	various	architecture	styles	are	proposed.	One	such	style	is	the	Layered	Architecture	in	Distributed	Systems,	which	organizes	the
system	into	hierarchical	layers,	each	with	specific	functions	and	responsibilities.	Layers	can	be	reused	across	different	applications	or	services	within	the	same	system,	promoting	scalability	and	flexibility.	Each	layer	introduces	additional	overhead	due	to	data	passing	and	processing	between	layers,	but	this	can	be	managed	effectively.	The	complexity
of	managing	interactions	between	layers	is	a	major	disadvantage,	particularly	in	large-scale	systems.	Additionally,	the	strict	separation	of	concerns	can	lead	to	rigidity,	making	it	difficult	to	adapt	to	changing	requirements.	In	web	applications,	layered	architecture	is	commonly	used	to	separate	presentation,	application,	and	data	access	layers.	Large
enterprise	systems	also	utilize	this	approach	to	separate	user	interfaces,	business	logic,	and	data	management.	Peer-to-Peer	(P2P)	Architecture	in	Distributed	Systems	Peer-to-Peer	(P2P)	Architecture	decentralizes	network	design	where	each	node,	or	“peer,”	acts	as	both	a	client	and	a	server,	contributing	resources	and	services	to	the	network.	This
architecture	is	different	from	traditional	client-server	models.	Key	Features	of	Peer-to-Peer	(P2P)	Architecture	Decentralization	Function:	Each	peer	operates	independently	and	communicates	directly	with	other	peers	without	a	central	authority.	Advantages:	Reduces	single	points	of	failure,	avoids	central	bottlenecks,	enhancing	robustness	and	fault
tolerance.	Resource	Sharing	Function:	Peers	share	resources	such	as	processing	power,	storage	space,	or	data	with	other	peers.	Advantages:	Increases	resource	availability	and	utilization	across	the	network.	Scalability	Function:	The	network	can	scale	easily	by	adding	more	peers.	Each	new	peer	contributes	additional	resources	and	capacity.
Advantages:	The	system	can	handle	growth	in	demand	without	requiring	significant	changes	to	the	underlying	infrastructure.	Self-Organization	Function:	Peers	organize	themselves	and	manage	network	connections	dynamically,	adapting	to	changes	such	as	peer	arrivals	and	departures.	Advantages:	Facilitates	network	management	and	resilience
without	central	coordination.	Advantages	of	Peer-to-Peer	(P2P)	Architecture	Fault	Tolerance:	The	decentralized	nature	ensures	that	the	failure	of	one	or	several	peers	does	not	bring	down	the	entire	network.	Cost	Efficiency:	Eliminates	the	need	for	expensive	central	servers	and	infrastructure	by	leveraging	existing	resources	of	the	peers.
Decentralization	poses	challenges	for	security	policies	and	malicious	activity	management	in	distributed	systems	due	to	lack	of	central	authority.	Performance	can	be	inconsistent	due	to	peers'	varying	resources	and	availability.	Managing	connections,	data	consistency,	and	network	coordination	without	central	control	can	be	complex,	requiring
sophisticated	protocols.	Peer-to-Peer	(P2P)	Architecture	in	distributed	systems	uses	decentralized	networks	for	tasks	like	file	sharing	and	data	storage.	Examples	include	BitTorrent	and	Decentralized	Applications	(DApps),	which	leverage	P2P	architecture	for	computation	and	data	storage.	This	approach	allows	users	to	share	files	with	multiple	peers,
contributing	to	both	upload	and	download	processes.	In	contrast,	Data-Centric	Architecture	focuses	on	central	management	and	utilization	of	data,	treating	it	as	a	critical	asset.	The	system	is	designed	around	data	management,	storage,	and	retrieval	processes	rather	than	application	logic	or	user	interfaces.	Key	principles	include	Centralized	Data
Management,	ensuring	data	consistency	and	integrity;	Data	Abstraction,	simplifying	data	access	and	manipulation;	Data	Normalization,	organizing	data	in	a	structured	manner	to	reduce	redundancy;	and	Data	Integration,	integrating	data	from	various	sources	for	comprehensive	analysis.	Data-Centric	Architecture	offers	advantages	such	as
consistency	through	centralized	management	but	also	has	limitations	like	increased	complexity	and	dependence	on	central	infrastructure.	Scalability	and	performance	are	ensured	by	designing	data	storage	and	management	systems	to	handle	growing	data	volumes	efficiently.	Integration	in	a	distributed	system	enables	seamless	integration	of	data
from	various	sources,	providing	a	unified	view	and	facilitating	better	decision-making.	The	quality	of	the	data	is	also	improved	through	normalization	and	abstraction,	reducing	redundancy	and	leading	to	more	accurate	and	reliable	information.	Furthermore,	centralized	management	can	optimize	data	access	and	retrieval	processes,	improving	overall
system	efficiency.	However,	there	are	potential	drawbacks	to	consider.	A	single	point	of	failure	in	centralized	data	repositories	can	have	a	significant	impact	on	system	reliability,	while	managing	large	volumes	of	centralized	data	can	introduce	performance	overhead.	Additionally,	designing	and	managing	such	systems	can	be	complex,	especially	when
dealing	with	diverse	datasets.	Some	examples	of	distributed	systems	that	utilize	Data-Centric	Architecture	include	relational	databases	like	MySQL,	PostgreSQL,	and	Oracle,	as	well	as	data	warehouses	such	as	Amazon	Redshift	and	Google	BigQuery.	These	platforms	centralize	and	analyze	large	volumes	of	data	from	various	sources,	enabling	complex
queries	and	data	analysis.	Another	approach	is	Service-Oriented	Architecture	(SOA),	which	structures	a	system	as	a	collection	of	loosely	coupled	services	that	communicate	through	standardized	protocols.	Each	service	performs	a	specific	business	function	and	interacts	with	other	services	using	well-defined	interfaces.	This	design	paradigm	promotes
independence,	reusability,	and	interoperability	among	services.	Key	principles	of	SOA	include	loose	coupling,	which	minimizes	dependencies	between	services;	service	reusability,	which	reduces	duplication	of	functionality;	and	interoperability,	which	enables	communication	between	different	systems	and	technologies	through	standardized	protocols
and	data	formats.	Service-Oriented	Architecture	(SOA)	and	Event-Driven	Architecture	(EDA)	are	two	architectural	patterns	used	in	distributed	systems	to	enable	integration	across	heterogeneous	environments.	SOA	enables	communication	between	diverse	systems	and	platforms,	allowing	for	dynamic	service	discovery	and	integration.	In	an	SOA
system,	services	are	registered	in	a	directory	or	registry,	enabling	them	to	be	discovered	and	invoked	by	other	services	or	applications.	This	enhances	system	flexibility	and	simplifies	interactions	between	services,	reducing	complexity	for	consumers.	The	advantages	of	SOA	include	flexibility,	reusability,	scalability,	and	interoperability,	which	enable
easier	changes	and	updates,	reduce	redundancy,	support	dynamic	load	balancing,	and	facilitate	collaboration	across	platforms.	However,	SOA	also	has	disadvantages,	including	increased	complexity,	performance	overhead	due	to	network	communication,	security	challenges,	and	deployment	and	maintenance	complexities.	Despite	these	drawbacks,
SOA	is	commonly	used	in	enterprise	systems	to	integrate	various	applications,	such	as	ERP,	CRM,	and	HR	systems,	and	in	modern	web	applications	via	APIs	to	interact	with	external	services.	On	the	other	hand,	Event-Driven	Architecture	(EDA)	is	an	architectural	pattern	where	data	flow	and	control	are	driven	by	events.	In	an	EDA	system,
components	communicate	through	producing	and	consuming	events,	which	represent	state	changes	or	actions	within	the	system.	The	key	principles	of	EDA	include	loose	coupling	between	producers	and	consumers,	event	channels	for	transmitting	events,	and	event	producers	that	generate	events	to	signal	state	changes	or	actions.	The	advantages	of
EDA	include	scalability,	support	for	scalable	and	responsive	systems,	and	flexible	interactions	between	components.	However,	EDA	also	has	disadvantages,	including	increased	complexity	due	to	the	need	for	robust	infrastructure	and	management	practices.	Decoupling	event	producers	from	consumers	in	an	architecture	enables	real-time	event
processing	and	adaptation	to	changing	conditions.	This	approach	enhances	responsiveness	and	user	experience	by	allowing	systems	to	react	immediately	to	events.	However,	it	also	introduces	complexity	in	managing	event	flow,	ensuring	reliable	delivery,	and	handling	event	processing.	Additionally,	debugging	and	testing	can	be	challenging	due	to
the	asynchronous	and	distributed	nature	of	such	systems.	Examples	of	event-driven	architecture	(EDA)	include	real-time	analytics	for	stock	trading	platforms,	IoT	systems	that	manage	data	from	various	sensors,	and	fraud	detection	for	financial	institutions.	In	contrast,	microservices	architecture	is	a	design	pattern	where	an	application	is	composed	of
small,	independent	services	that	perform	specific	functions.	These	services	are	loosely	coupled	and	communicate	with	each	other	through	lightweight	protocols.	The	key	principles	of	microservices	architecture	include	single	responsibility,	autonomy,	decentralized	data	management,	and	inter-service	communication.	Advantages	of	microservices
architecture	include	scalability,	resilience,	and	deployment	flexibility,	which	enable	the	development,	deployment,	and	update	of	individual	services	without	affecting	others.	However,	it	also	introduces	complexity	in	managing	multiple	services,	ensuring	data	consistency,	and	handling	network	overhead.	Examples	of	microservices	architecture	include
e-commerce	platforms	like	Amazon,	which	handle	different	aspects	of	their	operations	using	separate	services,	and	streaming	services	like	Netflix,	which	employ	microservices	to	manage	recommendation	engines,	content	delivery,	and	user	interfaces.	Financial	institutions	like	banks	make	use	of	microservices	for	different	functions	such	as
transaction	processing	customer	management	and	compliance.	A	type	of	system	architecture	called	Client-Server	Architecture	is	utilized	in	distributed	systems	where	a	network	is	divided	into	two	main	components:	clients	and	servers.	In	this	setup,	tasks	and	services	are	allocated	across	various	entities	within	the	network.	Clients	require	services	or
resources	from	servers	which	then	provide	them.	When	a	client	sends	a	request	to	a	server	it	processes	that	request	and	returns	an	appropriate	response.	This	model	focuses	on	managing	resources	and	services	on	the	server	side	while	the	client	side	is	focused	on	presenting	information	and	interacting	with	users.	The	key	principles	of	Client	Server
Architecture	are	separation	of	concerns	centralization,	request-response	model	scalability	security,	and	advantages	and	disadvantages.	Separation	of	Concerns	principle	states	that	clients	handle	user	interactions	and	requests	while	servers	manage	resources	data	and	business	logic.	Centralized	Management	makes	it	easier	to	manage	and	maintain
resources	by	concentrating	them	in	one	or	more	server	locations.	Request-Response	Model	defines	a	communication	pattern	where	the	client	and	server	interact	through	a	well-defined	protocol.	Scalability	allows	servers	to	be	upgraded	or	expanded	to	improve	performance	and	accommodate	growing	demand.	Security	mechanisms	are	often
implemented	on	the	server	side	to	control	access	and	manage	sensitive	data.	Client	Server	Architecture	has	both	advantages	and	disadvantages.	Advantages	include	centralized	control	simplified	maintenance	resource	optimization	security	management,	while	disadvantages	include	single	point	of	failure	scalability	challenges	network	dependency
performance	bottlenecks.	When	multiple	users	hammer	away	at	computers,	it	can	create	a	slow-down	that	needs	expert	handling	of	available	resources.	Distributed	systems	often	employ	Client	Server	Architecture	to	keep	things	running	smoothly.	For	instance,	in	online	browsing,	web	browsers	ask	for	web	pages	and	data	from	powerful	server
machines.	Similarly,	email	programs	connect	to	servers	to	send,	receive,	and	manage	emails.	Even	database	software	relies	on	client-server	connections	to	access	and	process	information	stored	on	central	servers.
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