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Aula 1: Sistemas Distribuidos

-~

8O que é um sistema distribuido?

A collection of independent computers that
appears to its users as a single coherent
system.

s Sistema computacional com diversas partes

# diferentes programas executando em diferentes
computadores

# partes interagem trocando mensagens para
oferecer funcionalidades
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Aula 1: Caracteristica

Fundamental

s Qual principal caracteristica de um
sistema distribuido?

# diferenca com sistemas centralizados

Comunicacao

Heterogeneidade

Presenca de falhas

s Fonte de problemas que precisam ser
resolvidos para sistema funcionar!

Figueiredo — 2022



Aula 1: Objetivos da Disciplina

# Qualis os desafios ao construir
um sistema distribuido?

Muitos!

s Estudo de aspectos e técnicas gerais
# encontradas em muitos sistemas distribuidos

s Foco em técnicas e nao em tecnologias

# ex. semaforos, caching, topologia em anel,
reldgio de Lamport, SS2PL, etc
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Caminho Trilhado

s Comunicacao entre processos
s Sincronizacao e concorréncia (threads)
s Arquitetura de sistemas distribuidos
# hierarquia e replicacao (caching)
s Sincronizacao de relogios e relégio virtual
s Coordenacao, transacoes distribuidas
# evitando deadlocks e outros problemas
s Replicacao e modelo de consisténcia

s Falhas e redundancia
# falhas bizantinas e consenso, blockchains
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Presente e Futuro

# Sistemas computacionais de grande (e médio)
porte sao todos distribuidos

# Computacao moderna é cada vez mais distribuida

Big Data Deep Nets
Blockchains

# Técnicas construidas em cima de SD

# Parte do curriculum da maioria das universidades

# ex. especializacao em Cloud Computing (MapReduce,
Bigtable, balanceamento de carga, seguranca, etc)
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Desafio: Outages

Facebook is back online after a massive outage
that also took down Instagram, WhatsApp,
Messenger, and Oculus

‘Networking issues’ took the sites down just before noon ET

By Richard Lawler and Alex Heath | Updated Oct 5, 2021, 2:28pm EDT | 81 comments

Tech

Netflix down: latest updates as service  g_powN Is Gmail Down?
slowly comes back online

Netflix is still down for some

Sabrina Picou
23:09, 27 Apr 2022 | Updated: 23:11, 27 Apr 2022

GMAIL users began to report problems with the Google email app on
April 27, 2022.

By Gareth Beavis , Henry 5t Leger last updated October 21, 2021

Massive Twitter outage

affects Utah. cities across Google Fixes YouTube Outage but
) Mum on What Caused It

YouTube seems to be working normally now but the company didn’t clarify what caused

It is unclear what led to the outage or when it will be fixed.

the nation and world

2 /11:06 AM MST :
22 11:14 AM MST the outage in the first place.

Twitter released a statement on the outage saying:

. . . . . . . ﬁ Sumeet Wadhwani Asst. Editor, Spiceworks Ziff Davis April 13, 2022
“We've fixed a technical bug that was preventing timelines from loading and Tweets from posting. 3 P

Things should be back to normal now. Sorry for the interruption!”

# Interrupcoes (outages) afetam milhoes de pessoas,
gerando grandes prejuizos

# sociedade depende cada vez mais nesses servicos Figueiredo - 2022



Desafio: Outages

I EERE

down right now

SERVICE MONITORING

downrightnow monitors the status of your favorite web services, combining user reports and
official announcements to tell you when there's service trouble. You can help! File a report here or
on Twitter to let others know when you've encountered a bug or outage. Learn more »

Top Services Current Status

Facebook status @ Up I=ala Details

Visit site » Last disruption: 1 monih ago Report an Issue

Foursquare status @ Up 1=y Details |
Visit site » Last disruption: 3 years ago Report an Issue

M Google Mail (Gmail) status & Up [ 1=au Details |
Visit site » Last disruption: 1 month ago Report an Issue

= Microsoft Outlook.com status @ Up [ 1=ad Details |
Visit site » Last disruption: 1 month ago Report an Issue

@ Tumblr status o up e )
Visit site » Last disruption: 12 months ago Report an Issue

¢ Twitter status © i Detals |
Visit site » Last disruption: 2 weeks ago Report an |ssue

! Yahoo! Malil status @ Up m
Visit site » Last disruption: 2 weeks ago Report an Issue

YouTube status @ Up | 1=aas Details |
Visit site » Last disruption: 4 weeks ago Report an Issue

‘.’ EE};{EVICEDOWN?IN Home Companies FAQ Privacy Contact Q Search.

Realtime status of outages and problems

We monitor service providers in real-time and let you know if they are down or experiencing issues.

Tinder Outage Map

The most recent outage reports and issues originated from:

Russia

5 ‘-‘-&:" r\ .
e ! of France - w4
" UnitedStates = R o
of America Portuglal ~ Japan
Mexico
= et Ethlopla 4
] ot
Pacific : Dsmucratlc = §73, _
Ccean rRepubIlcof ¥ W ™ Papua New
theCongﬂ _ 10":1;:: = : Guinea
|~ Australia
South Africa
r_‘]
£ Dumfries an hour ago
{ ) Paris 7 hours ago
& Linhares 7 hours ago

£ Prenton 13 hours ago

# Monitoramente de servicos, usando inclusive relato de

terceiros (crowd-sensing)
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Desafio

8 Como construir sistemas distribuidos
que falhem menos?

Grande desafio dos tempos atuais!

s Sequindo alguns design principles
# elencados com base na experiéncia pratica
# varia entre experts/organizacoes

s Contratando os melhores profissionais

s Ainda € bem mais arte do que tecnologia

# complexidade dos sistemas vai continuar
aumentando

8 outages vao continuar acontecendo
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s Perguntas, duvidas, comentarios?
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