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ACM FCRC 2023

- U ACM = Association for Computing Machinery

@- _U) O maior organizacao académica e profissional
da area de computacao

O promove congressos, revistas, curriculos,
biblioteca digital, politicas publicas, etc

ACM FCRC 2023

Federatéd Computing Research Conference

June 16-23, 2023 | Orlando World Marriott | Orlando, Florida

J FCRC: encontro que ocorre a cada 4 anos

0 juntar no mesmo local/data diferentes
congressos da ACM (14 congressos em 2023)

0 palestrantes renomados de diferentes areas
0 2600 participantes (em 2023) {ECI 2023



Profa. Margaret Martonosi

JdUniversidade de Princeton, Ciéncia
da Computacao

o arquitetura de computadores,
interface hardware-software

JdDiretora da National Science
Foundation (NSF) para Computer
and Information Science and
Engineering (CISE)

o0 orcamento anual de mais de
US $1B para investimento em
pesquisa
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Taking on the World's
Challenges

JThe Role of Computing Research & Innovation
Societal Grand Challenges

TRUST IN INFORMATION PEOPLI
How might we expand How best to provide How might we be more
the frontiers of knowledge trustworthy and meaningful inclusive in engaging the
and technology for a access to information. world's full talents in our work?

sustainable future? What is truth?

JFoco em projetos passados e futuros da NSF
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Historias de Impacto

Impact story: NSF-funded Research in Formal Verification
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system designs with models |mﬂr:;‘ BOD to formal milkon loss for lesding Mm':r
ite-slates, saving design errors 1o verification Intel paints to COMPpanees 1o
sgnificant time scale up a Coar need valldace
compared to manual for more functionaiity of
verficaton mathernatical integrated crouits
assurances of
functional
correctness

d Investimento em pesquisa de base dando origem
a tecnologia de ponta 40 anos depois!

o importancia do investimento em pesquisa 2093



Profa. Shafl Goldwasser

JUniversidade da California
Berkeley, Eng. Elétrica e Ciéncia
da Computacao

o teoria da computacao,
criptografia

o ACM Turing Award (2012),
Godel Prize (1993)

" ODiretora do Simons Institute for
the Theory of Computing

iECI 2023



Constructing and

Deconstructing Trust
JEmploying Cryptographic Recipe in the
ML Domain

d Crise de (falta de) ML/Al was NOT originally designed
confianca em for Adversarial Contexts

sistemas de IA T P T T T T

J Confianca em
* And yet Al systems are VERY attractive targets

sistemas
criptograficos * Adversarial modeling: key to safe usage and
bili
Q Trazer para IA I
para d |g ma de » Do not make assumption on the Adversary Strategy -
prepare for worst case

construcao de
confian Ca » Do assume computational limits on adversary time,
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Adversarios e Estagios

Adversaries in ML Pipeline
During Development Post Development  Into the Future

ot Ty

Learning: Theory vs. Practice
Adversaries apply to both
Definitions apply to both

Methods (in principle) could apply to
bothBlack Box vs. Specific Algo/Arch

Use/infer

Jd Considerar modelos para o adversario em diferentes
etapas do processo de aprendizado

o muitos trabalhos recentes nesta area

1IECI 2023



Prof. Don Towsley

' ® QUniversidade de Massachusetts
Ambherst, Ciéncia da Computacao

o redes, performance

~ JAchievement awards: 2007 ACM
&Yt Sigmetrics, 2008 ACM Sigcomm,
WA 2011 IEEE Infocom

JdMembro correspondente da
Acad. Bras. de Ciéncias

0 orientou o doutorado de 4
brasileiros, orienta 1 agora (ex-ECI)

iECI 2023



The Quantum Internet

J Recent Advances and Challenges

The Quantum Internet
Vision: Quantum network mu
quantum connectivity between muitiple

1IECI 2023



Quantum Internet?

Why Quantum Internet?

Sowme My Werd

Cryptography, security — quantum key
distribution (QKD)

Distributed quantum computing — breaking
web security, solving hard problems

High resolution sensing — exploring

F o
e
. ‘mu;u" )

the universe

Why don’t we have a quantum Internet

Teleportation of quantum data
yet?

It's hard!
d Técnicas para
lidar com perda \Why?
e ruidos!

Loss & noise




Prof. Torsten Hoefler

JUniversidade ETH Zurique
(Suica), Ciéncia da Computacao

o sistemas de alto desempenho

< | ‘EI Prémios de melhor artigo:

“wdl ACM/IEEE Supercomputing
Conference SC10, SC13, SC14,
SC19, SC22, EuroMPI'13,
HPDC'15, HPDC'106, IPDPS'15

JdMais jovem dos palestrantes,
unico atuando fora dos EUA

1IECI 2023



Scalable and Efficient Al

JFrom Supercomputers to Smartphones
ASPCL S ETH.
Supercomputers fuel Modern Al
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J Empresas adqumndo supercomputadores para
ajustar (treinar) modelos gigantescos!
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Scalable and Efficient Al

d Trés dimensoes

para reduzir custo computacional

o entrada/saida, calcular, comunicar

Three Systems Dimensions

in Large-scale Super-learning ...

i
.....*........../...‘,,ﬂL

* Quickly growing data volumes
* Sowritifc computing!
* Use the wpecifics of machine
learning workioads
* £ . intelligent prefetching

N A —— i — i — — . W — | v G—

[ T SR e

J Fundamental pa
0 permite ainda

T

High- Performance Compute High-Performance Commumcation

* Use larger chusters |10k+ GPUs|
* Mode! paralichsm
* Campiex pipeline schemes

ra permitir outros players
mais dados e maiores modelos iECI 2023



FIm
J Biografia dos palestrantes e resumo das palestras

0 https://fcrc.acm.org/program/plenary-speakers
J Palestras gravadas (com perguntas ao final)

O https://www.youtube.com/playlist?list=PLn0OnrSd4xjjZ5DcBqu8xxoFQ3QjqAaQXl

JPerguntas, dudvidas,
comentarios?

1IECI 2023
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