Uma carrelra consistente em
Computacao Distripuida




Ligdesde  insistente
Uma carreira esnsistente em

Computacao Distripuida
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Controle de ordens de servico
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« Primeiro projeto “profissional”
. Clipper + DBase (in memoriam)

- GasPro
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Licaol

Vibe coding ja existe ha muito tempo!
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Controle de ordens de servico

- Computador principa: .exe + DB
- Computador(es) secundario(s): telnet
- Multiplas insté@ncias x unico BD

- Concorréencia

- Falhas

8 nx

BNC-T-connector

("
/ ¢ BNC-T-connector 5l
BNC-T-connector alt

BNC-terminator
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Licaol

Qualquer sistema minimamente util, tera algum nivel de
distribuicao, concorréncia/paralelismo.



93

- Lamport publica “The Part-time
Parliament”, com o algoritmo Paxos

By E Key - WORLDG66, CC BY-SA 1.0, https://commonswikimedia.org/w/index.php?
curid=22949354
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[Poec

Internet

IPsec tunnel

https://www.h3c.com/en/Support/Resource_Center/EN/Home/Routers/00-Public/
Configure__ Deploy/Configuration_Examples/H3C _CE-16245-Long/
04/202401/2009094 294551 O.htm

:
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[.1cao

« Ha menos escovacao de bits nas
camadas de abstracao superiores.
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Mestrado

« CORBA & FT-Corba

- Chandra&Toueg

Client
ynamic DL
Inwocation Stubs

S

CORBA Architecture

Object Implementation

e

OREB
Inter face

|

IOL
Skeleton

|

Object

| Adapter

OREB Caore




Mapping the proposed architecture to an object oriented model is straightfor-
O 1 ward. The UML class diagram [1] in Fig. 2 presents our modeling.

[.1cao 3

7/ get_est mate ConsensusMember {<- 1| - - | config.xml
decide A I : A

|

|

|
L ¢ | | i
| 1
~2R2°3 Consensus |<-|l - ConsensusFactory 1< ~ 4 Confiqurator

i S T

Translator

 Voceé provavelmente nunca usara

Client ! | " ;
v e . .| Consensus_i <-C£T2_t.es>> ! _ |, |_SuperMonitor
U M I_ nd prqt|cq. ' : , ConsensusFactory_i | ., A
L- T T & - T "= —————— ol . | MonitorableStrategy

: v I get_suspect_list | : 4
. | Notifiable | PEesss=- - | | Notifier

r= | |

|

1
v' - GeneralMonitorFactory 4 l
—1 |
MonitorableStrategy F— - 4 ﬁ| SuperMAomtor_l - -
|
|
|
% GeneralMonitorFactory_i I
: Aeccreatesss :
: set_general monitor ' { GeneralMonitorStrategy
MonitorableStrategy i GeneralMonitorStrategy i |_ _ _ _ _ _A
i_am_alive A

Fig. 2. The proposed model.
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CAP
CA

- Consistency: Every read receives the most recent
write or an errot.
- Availability: Every request receives a (non-error) | Consistency Availability
response, without the guarantee that it contains the |
most recent write.
- Partition tolerance: The system continues to
operate despite an arbitrary number of messages
being dropped (or delayed) by the network between

nodes. ~ CP AP
. Dttps://martin.kleppmann.com/ . Partition
2015/05/11/please-stop-calling- \ Tolerance

databases-cp-or-ap.htm

https://vivekbansal.substack.com/p/what-is-cap-theorem


https://martin.kleppmann.com/2015/05/11/please-stop-calling-databases-cp-or-ap.html
https://martin.kleppmann.com/2015/05/11/please-stop-calling-databases-cp-or-ap.html
https://martin.kleppmann.com/2015/05/11/please-stop-calling-databases-cp-or-ap.html
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[.icao 3

- Nunca havera transparéncia total de distribuicao.
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oPrINt

» Replicacdo de Bancos de Dados
- Prototipo

. Versdo 1: Classes + Polimorfismo +
Herancao

. Versdo 2: funcdo main € byte
buffers

https://commons.wikimedia.org/wiki/File:London 2012 _Olympic_100m_final_start.jpg
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Bigtable - Google

- +2 Chubby Lock Service

BigTable Architecture

Master Node | «—» Chubby

T

Tablet Server Tablet Server
Tablet Tablet
A A

GFS Chunkserver

v \ 4
SSTable | | SSTable - _
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Map-Reduce - Google

. Spark (Berkeley)
- Melhorias no modelo

. “A industric mostra o que e possivel e
a0 academia mostra o gue € otimo"

//, HDFS ‘\\
) —>
>
>
- i R ~ ™
Big ]] 2 Useful Useful
Data ] .: Data ) L Data )
>
>
Y —>{
copyFromLocal MAP REDUCE copyToLocal

https://medium.com/@colemccracken/mapreduce-simplified-data-processing-on-large-clusters-be9f6fe29ac?/
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- Hadoop (MapReduce) + Zookeeper (~= Chubby)




A academia e industria tem timing
diferente, mas o objetivo é o
mesmo: resolver problemas.
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AWS. antes da AWS

- Roundabout (RIP)
- DynamoDB
. Logical (Vector) Clocks

- Consistent hashing

- Chord




0O

AWS. antes da AWS

- DynamoDB
- NoSQL
- Cassandra
- CouchDB
- MemCached
- MongoDB
- Redis
« Raven

- Arango
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[.1cao o

e A industriase alimentada
academia.
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Especiticacdo e Veriticacao tormal de
protocolos

- Exemplos de brinquedo

. Explosd@o de estados

- Statos quo




A List of companies that use formal verification methods in software
engineering

include the website, github (if applicable), locations, and sector. If the company is hiring

If you see a company on the list that doesn't exist anymore, or does not use formal methods
anymore, please send a pull request with an explanation. The same goes if you're currently

_|_ working at, or know a company that uses formal methods but is not on the list. Please
please include a link to the ad.

Name Location Sector

-~ specificacdoVerificacao
formal de protocolos

eCommerce, Cloud
computing

COMMUN}\%%FIONS Explore Topics v LatestlIssue v Q  Signin Join ACM -

Astree : "In 2003, Astrée
proved the absence of any
runtime errors in the primary
flight-control software of an
Airbus model. The system’s
132,000 lines of C code were
analyzed completely
automatically in only 80 minutes
on a 2.8GHz 32-bit PC using
300MB of memory (and in only 50
minutes on an AMD Athlon 64
using 580MB of memory). Since
then, Airbus France has been
using Astrée in the development
of safety-critical software for
various plane series, including the
A380.", Coq (Interview wit
Xavier Leroy), CAVEAT , a C-
verifier developed by CEA and

ed by Airbus., Frama-C

(|'J'1“\ rial use

RESEARCH AND ADVANCES Architecture and Hardware Contributed articles

How Amazon Web
Services Uses Formal
Methods

France

Engineers use TLA+ to prevent serious but subtle
bugs from reaching production.

By Chris Newcombe, Tim Rath, Fan Zhang, Bogdan Munteanu, Marc Brooker, and

Posted Apr 12015

o8 Share G5 Print [ Join the Discussion @ View in the ACM Digital Library A

France,
Paris
Introduction | Santa Clara
. . _— Valley, Hardware and
Key Insights Since 2011, engineers DOI == California, Software

Precise Designs

Formal Methods for SeI'ViceS (AWS) haVe Austin,

Real-World Systems used formal Texas, &
Side Benefit = - April 2015 Issue Arm Sl ) LEIEE
specification and e A1, ST California,
More Side Benefits I T TR TR T SR AP USA
USA, New
York
. . . . Alacris ? Blockchain
 NIPOS: ithub.com/lgurio/practical-rm

Boston &
CEVECER Systems Security,



https://github.com/ligurio/practical-fm

0O

[.1cao o

e A industriase alimentada
academia.




()& Active Directory
Structure

Active Directory - Microsoft

| Forest
« LDAP mais usado no mundo a
« Servidores mantem Version Vectors

- (DC1: X, DC2Y, DC3:7)

. Logical clocks

» Replicacdo

Domain
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[.1Icao 6

 Nao da para fugir da escovacéao de
bits para sempre.

Active Directory
Structure

78

Forest

Domain
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U. F Uberlandia

. Bitcoin white paper - 2008
Market Cap ™M I O
100,000
4

60,000
40,000
20,000
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
1 day 1T week 1T month 6 months Year to date 1 year 5 years All time

1.04% 7.91% 0.71% 26.12% -9.39% 32.08% 1.13K% 775.86 K%



[.icao /
o Os professores nao sabem de tudo!

ou

Sejam insistentes!
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Storage Distripbuldo - HeaewrgHedvig

. Meio Cassandra

- Meio Bigtable

ZooKeeper Service

Request

R txn
') Processor

Write
Request

__S—_) Response

Replicated
Database

Atomic
Broadcast

Read
Request
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[.1cao 3

 Se nao conseguir eliminar a
complexidade, esprema-a num
cantinho.
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CometBFT - Informal Systems

- Web 3.0!
. |Industria jovem

- Centenas de companhias

. Especificacéo formal

algoritmos, com e sem academia
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[Licao 9

e A academiase alimentada
industria.




Thu, Sep 5, 2024, 8:02AM ¥
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Hi Lasaro - | represent the world's firs

- libp2p, Golang, Distributed systems, Consensus Algorithms

L o~ 1 O - Their vision is to build TCP/IP for Web3

]_(; a O - They enable low latency, high-throughput, parallel data read/write through network coding.
- Backed by 1kx & GSR
- Up to $240k base
- Fully remote

On Thu, 06 Mar 2025 at 14:30 - Advisors include Prof Nancy Lynch, CSAIL, MIT.

Hi Lasaro - | am representi

« Ha boas oportunidades, - Libp2p, gossip protocol

- Vision is to build TCP/IP for Web3

y ~y
pOI‘ a l, mas a Ig umas sao - Just came out of stealth with $10M funding

~ y ° - Up to $300k base + % of future token allocation
tCIO VOIGtels q lICI nto CIS - Backed by GSR, 1kx & Angels from Jump, Polychain, Pyth, Espresso, Polygon
. - World-class team hired from Protocol Labs, Interchain, Polysign & Meta
Cri pto- moedus - Uses an advanced encoding technique that transforms data into encoded fragments, allowing nodes to recover
information efficiently
- Also building a decentralized Random Access Memory (deRAM)

Could this be interesting?

pr 4, 2025, 10:48 AM (10 days ago)

Could this be interesting?

| am representing a well-funded start-up that is building the worl

- Libp2p, gossip protocols, Transport protocols (QUIC/UDP)

- The vision is to build TCP/IP for Web3

- Up to $200k base + % of future token allocation

- Just came out of stealth with $10M funding

- World-class team hired from Protocol Labs, Interchain, Polysign & Meta

- Uses an advanced encoding technique that transforms data into encoded fragments, allowing nodes to recover ir
efficiently

- Also building P2P and decentralized Random Access Memory (deRAM)



24

Wellliptic

o« 07




- Computacdo distribuida sempre esteve e sempre
estard ligada aos avancos tecnologicos na industria

- HG uma via de mdo dupla entre academia e industria.



