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Ciéncia de dados — o que €7

Estudo de dados para

possibilitar:
* Extracao
e Analise

* Visualizacao

* Gerenciamento

* Armazenamento
Ciéncia multidisciplinar:

» Estatistica

 Matematica

e Ciéncia da computacao
Grandes massas de dados:

* Nao restrito, mas vantajoso
Machine learning:

 Automatizacao de decisdes
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Um exemplo...
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Ciéncia de dados - o0 assunto da moda

Por que todo mundo esta falando sobre isso?

1.

o

Versatilidade (numerosos campos de
atuacao)

Enriquecimento de dados
Automacao de tarefas redundantes
Aprendizagem de maquina (produtos
melhores)

Ciéncia de dados na area de saude

200 a0 0o
al ‘-.. IA‘“
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O que é o KDD?

* Mais importante evento sobre ciéncia de dados do mundo.

* Ocorre anualmente, sob organizacao da ACM.

* Reune os maiores pesquisadores do meio académico, industria e governo
especializados em data science, data mining, knowlegde discovery, large-scale
data analytics e big data.

Objetivo:

* Compartilhar ideias, resultados de pesquisas e experiéncias.

25TH ACM

SIGKDD ANCHORAGE, ALASKA
CONFERENCE BUCHE ISR B 0T0

ON KNOWLEDGE DISCOVERY Willlaim Eqah Comention Comter
AND DATA MINING
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KDD 2019 em numeros 5

* 5dias de atividades (04/08 a 08/08).
* 3 mil participantes.

e 2 centros de convencoes:
 Dena’ina Convention Center.
*  William Egan Convention Center.

» 2 keynote speakers e 1 plenary keynote panel.
* Mais importantes cientistas de dados do mundo compartilham seu conhecimento para o avanco da aplicacao de ciéncia de dados.

e 29 lecture-style tutorials.
* Apresentacdes de cunho académico aprofundadas sobre as tendéncias das pesquisas cientificas.

e 34 workshops.

* DiscussoOes de ideias inovadoras com representantes do meio académico, da industria e do governo.

e 15 hands-on tutorials.
* DemonstragOes praticas de problemas do mundo real resolvidos com a aplicacao de ciéncia de dados.

e 174 Research Track Papers.
* 148 Applied Data Science Track Papers.
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KDD - 0 evento

Domingo (04/08) - Tutorial Day:
e Abertura do evento.

* Dedicado a tutoriais em estilo de palestras.

* Eventos de 4h de duracao.
* Apresentag¢ao de trabalhos académicos e
seus resultados.
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KDD - 0 evento

Segunda (05/08) - Workshop Day:
* Dedicado a workshops em eixos tematicos:
e Earth Day.
* Deep Learning Day.
e Health Day.
e Eventos de dia inteiro e eventos de 4h de
duracao.
* Apresenta¢des tematicas com diferentes
palestrantes.
* Discussdes técnicas ao final de cada
workshop.
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KDD - 0 evento

Terca-feira (06/08) - Main Conference Day 1:
* Keynote de abertura com Peter Lee
(Corporate Vice President, Microsoft
Healthcare):
* The Unreasonable Effectiveness, and
Difficulty, of Data in Healthcare.

e Abertura do salao de exibicoes do KDD.

* Primeiras sessoes de tutoriais hands-on:
 Empresas de grande porte.
 Demonstracdes em tempo real.

» Utilizacao de notebook préprio para
conexao em plataformas de data

b OpTIMIZATION

| L %Y

science. R ’Q‘, y

e SessoOes de Research Track e Applied Data / g > 9
Science Oral Presentations: I\

e Sessdes menores, 2h de duracao.
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KDD - 0 evento

Quarta-feira (07/08) - Main Conference Day 2:
* Mais sessoes de tutoriais hands-on.
* Mais sessoes de Research Track e Applied Data
Science Oral Presentations.
KDD Project Showcase:
* Challenges of Data Mining Projects (2 projetos)
* Data & Society (6 projetos)
* Demos (8 projetos)
* Keynote (Al, Big Data, and the UN Sustainable
Development Agenda)
» Data for Earth Sensing (3 projetos)
 Demos 2 (3 projetos)
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KDD - o evento

Quinta-feira (08/08) - Main Conference Day 3:

Keynote de encerramento com Cynthia Rudin
(Duke University):

e Do Simpler Models Exist and How Can We
Find Them?

Ultimas sessdes de tutoriais hands-on.

Ultimas sessdes de Research Track Oral
Presentations.

KDD 2019 Closing Session.
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Tutoriais hands-on

Participamos dos seguintes tutoriais:

 Amazon AWS — SAGEMaker

* Nvidia Rapids

* From Shallow to Deep Language Representations

 Democratizing & Accelerating Al through Automated Machine Learning

* Deep Learning at Scale on Databricks

https://www.kdd.org/kdd2019/hands-on-tutorials
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KDD2019 Amazon SageMaker Labs

* Plataforma para construcao rapida de Notebooks de Machine
Learning.

* Foram treinados algoritmos: Deteccao de Objetos em Imagens e NLP
(BERT).

* https://github.com/awshlabs/kdd2019/blob/master/README.md

A5 @ @)

Notebook instance Jobs Models Endpoint
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KDD2019 Amazon SageMaker Labs

AWS services

v Recently visited services

Amazon SageMaker

Lightsail 2

Elastic Container Service
Lambda

Batch

Elastic Beanstalk

s3

EFS

Glacier

Storage Gateway

& Databas
RDS
DynamoDB
ElastiCache
Amazon Redshift

AWS Migration Hub
Appiication Discovery Service

EC2

CloudWatch
CloudFormation
CloudTrail

Config

OpsWorks
Service Catalog
Systems Manager
Trusted Advisor
Managed Services

Elastic Transcoder
MediaConvert
MediaLive

MediaPackage
MediaStore
MediaTallor

Amazon Comprehend
AWS Deeplens
Amazao Lex

N.Virginia ~  Support ~

¥  Step Functions

Mobile Hub
Pinpoint

AWS AppSync
Device Farm
Mobile Analytics

3

Amazon Sumerian [

Step Functions
Amazon MQ

Simpie Notification Service

tarted with Containers on AWS
Simple Queue Service 2

SWF

d scale containers for any

2

application. Lear

AWS Marketplace
Amazon Connect WS D

and deploy popular software

Simple Email Service Discaver, proc

that ru S. Learn more, (7

Create notebook instance

Amazon SageMaker provides pre-built fully managed notebook instances that run Jupyter notebooks. The notebook instances
include example code for common model training and hosting exercises. Learn more [4

Notebook instance settings

Notebook instance name

joe-smith-workshop

Notebook mﬁance type

ml.p2.xlarge v ]
1AM role
AmazonSageMakerFullAccess
AmazonSageMaker-ExecutionRole-20181121T130031 v

VPC - optional

No VPC v
Lifecycle configuration - optional
No configuration v

Encryption key - optional

No Custom Encryption v

Volume Size In GB - optional

Lo )

v Tags - optional

Key Value

Remove

Add tag

Cancel




CG u Controladoria-Geral da Uniao
KDD2019 Amazon SageMaker Labs

* Classificou a imagem abaixo como pessoa.

Xony .
b LN h
RN
A
3]
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NVidia RAPIDS

* Uso de GPU em Machine Learning;

* Alto desempenho; RAP'DS

* Processamento Paralelo (multi-gpu);

* Processamento Distribuido (DASK);
* Facil uso para quem ja usa Pandas;
* Limitacdes: Memoria da Placa de Video.

* https://github.com/rapidsai/notebooks-
contrib/tree/master/conference notebooks/KDD 2019
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From Shallow to Deep Language Representations

* Treino de processamento de linguagem natural — NLP;
e Comparativos entre: Numpy vs NDArray (MXNet);
 http://d2l.ai (Dive into Deep Learning);
* Exemplos de Redes:
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NDArray (Linear Algebra on GPUs in Python)

* NumPy

 Limited to CPUs

« No automatic differentiation

* Blocking (returns only once computation is performed)
e NDArray

« Multiple CPUs / GPUs via device context

» Distributed systems in the cloud

 Nonblocking C++ backend (no Python GIL)

e Lazy evaluation

d2l.ai

amazon
webservices
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From Shallow to Deep Language Representations

* GluonNLP (MXNet)
e Dados de Palavras

One-Hot Encoding

e \Word2Vec * One-hot vectors map objects

(words) to fixed-length vectors 1.0 0
* Bag of Words « Vectors contain only ID, o |1 0
e FastText no semantic meaning S
(x,y) =(z,y) =0 0 0 1
* GloVe
* Uso
* Similaridades -
* Analogias —

e Andlise de Sentimentos
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From Shallow to Deep Language Representations

* BERT (https://towardsdatascience.com/bert-explained-state-of-the-
art-language-model-for-nlp-f8b21a9b6270)

Fine-tuning: Question Answering

Input_0: KDD 2019 is held in Anchorage
Input_1: Where is KDD held

Output: Anchorage BERT {
Bidirectional Embedding from i
Transformers B
t t ¢ |
I | | | I I | - | | | | -
f f f T T i i A(
BERT |
F—f f f °f f
[CLS]| | Where | ... [ held | |[SEP] KDD | . |Anchorage| |[SEP]|

dWs
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Democratizing & Accelerating Al through
Automated Machine Learning

Azure Machine Learning studio (Preview) P
Quickly prep data, train, and deploy machine learning models.
Improve productivity and costs with autoscaling compute and pipelines.
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Democratizing & Accelerating Al through

Automated Machine Learning
* Azure AutoML

* Implementar solucdes de Machine Learning sem amplo conhecimento de
programacao;

* Economize tempo e recursos;

* Aproveitar as praticas recomendadas de ciéncia de dados;

* Fornecer solucao de problemas agil;

A tabela a sequir lista casos comuns de uso de ML automatizados.

Classificagdo regressio Previsdo de série temporal
Deteccdo de fraudes Previsdo de desempenho da CPU Previsdo de demanda

Previsdo de marketing Previsdo de durabilidade de material Previsdo de vendas
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Democratizing & Accelerating Al through
Automated Machine Learning

Automated machine learning

R User inputs [terations Training scores Leaderboard
== ] Rank  Model  Score
s== Dataset ™ é‘l Features + Algorithm + Parameters mp  50% -
1 iy 95%
— . 2 :
E: Target metric —» Features + Algorithm + Parameters B 76% » 2 76%

_ ) 3 3 A 53%
\ C_DI'IEIHIITE — fw:[), Features + Algorithm + Parameters W 53%
[time/cost)

04
[1\ Features + Algorithm + Parameters W 95%

E[;\n Features + Algorithm + Parameters W) 43%
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Deep Learning at Scale on Databricks

e Keras and Neural Network Fundamentals
* MLflow and Spark UDFs

* Horovod: Distributed Model Training

* LIME, SHAP & Model Interpretability

* https://brookewenig.github.io/DeeplLearning.htmli#/1



https://brookewenig.github.io/DeepLearning.html#/1
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Deep Learning at Scale on Databricks

Python: The Language of Deep Learning?

TensorFlow Keras PyTorch
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Deep Learning at Scale on Databricks

* Por que Deep Learning?
* Analise de imagens
¢ Linguagem Natural Field of Artificial Intelligence

e Escalavel.

Field of

e Aceita varios tipos de dados. Machine Learning

Deep
Learning

input layer

hidden layer 1 hidden layer 2
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Data
Preparation

Simple setup for FUSE
clients on AWS and Azure

Pandas UDF to speed up
transformation

Optimized data I/O with
optimized FUSE

Spark has connectors to
50+ data sources

N\

Model \
Training

Migrate Single Node to
distributed with just a few
lines of code changes

70-80% scaling for
distributed training

Compatible with
Tensorflow, PyTorch, Keras

Image, NLP, LSTM

o ——
—

-

/ Production

MLflow simplifies model
deployment

Pandas UDF to speed up
model inference

Prefetch improves throughput
by 1.5X for distributed
inferencing

Integration with TensorBoard,
MLflow for monitoring
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Licbes aprendidas

O processo de solicitacao para participacao
em eventos de curta e média duracao da
CGU.

O privilégio de participar de um evento tao
importante.

A importancia de se estruturar iniciativas de
analise de dados na CGU.

A necessidade de se capacitar servidores da
CGU.
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Oportunidades para a CGU

Padronizar desenvolvimento de modelos de ML.
* Rapidez no desenvolvimento.
* Facilidade de manutencao.

= * Discutir a criacdao de um grupo de dados institucional.

* Usar ferramentas/bibliotecas de automacdo de ML.

¥
\ 4

Aumentar a divulgacao do portal webODP:
* https://webodp.cgu.local/.

* Integrar/disponibilizar modelos ja existentes (plataforma de modelos).

; ; g C— * MARA - Mapa de Riscos (https://webodp/trilhas/mara/)
\ = * PNAE - Programa Nacional de Alimentagdo Escolar (https://webodp.cgu.local/trilhas/pnae/)
= * ALICE

* Uso de componentes dedicados pra ML:
* GPUs (CGU ja tem);

e TPU Card to replace a disk 'PU Card & Package .-
R ' ' [ * Nuvem (problema no sigilo dos dados);

e Upto 4 cards/ server
* Ampliar o uso do Cluster Hadoop da CGU.
* Espaco fisico compartilhado total de 40TB.
* Espago fisico pessoal de 1,5TB.
* 5 madaquinas:
* 1TBde RAM cada.
* 56 nucleos.
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