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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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Antes de Tudo...

ORACLE

*Cientista da Computacao: doutor em
inteligéncia artificial, com foco algoritmos
de treinamentos e também abordagens de
processamento de sinais, modelos de
séries temporais, ML&DP.

* Pesquisas atuais: blockchain para lloT,
deep learning para reconhecimento de
imagens e DNN para voz.
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E com isso, a tranformacao digital vem pra facilitar tudo...
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As expectativas dos clientes dispararam gracas aos servicos
extremamente personalizados dos disruptores digitais...

a
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Humanos Sozinhos Nao Podem Atender Estas Expectativas

ORACLE
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Entendendo a Diferenca entre

“Artificial Intelligence” & “Machine Learning”

ARTIFICIAL
INTELLIGENCE

A capacidade de programas de
computador para imitar
habilidades humanas.

Campo muito amplo.
Muito do que nao é relevante
nas empresas, por ex.:

software que pode compor
musica

ORACLE

PORQUE MACHINE
LEARNING NAS
EMPRESAS?

MACHINE
LEARNING

A parte especifica da IA que se A tomada de decisdes

concentra na aprendizagem, aprimorada é valiosa em todos
raciocinio e tomada de os lugares.

decisao.

Os dados corporativos sao
muito receptivos a Machine
Learning.
Especialmente util nas
empresas. Machine learning é uma
evolucao natural da analise e
da ciéncia de dados.
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E na industria... Como incluir ML e Al nos processos?

| Geladeira I
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Acompanhamos a receita e o processo exatos de cada vez...

mas porque nao obtemos consistentemente bolos perfeitos?
Seco Borrachudo Torto Rachado

Queimado

ORACLE
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Muitos fatores que poderiam contribuir para o problema

T

===x¢ - Data de validade
« CAKE

R FLOUR

- Consisténcia
- Textura
- Tempo

ORACLE

- Rotacao
- Gradual/Repentino
- Comecar/Parar

- Consisténcia
- Cor
- Tempo

- Data de validade - Tamanho - - Organica
- Qtde de gordura ' - Cor - Cor
- Data de validade - Nivel de dougura

Bolo Assado Cobertura Finalizacao

C I

- Consisténcia - Consisténcia
- Aparéncia - Aparéncia

- Cor - Temperatura
- Gosto - Gosto

- Pre aquecer
- Abrir/Fechar porta
B - Temperatura
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A causa raiz pode ser uma combinacao de fatores 5M

Man “Devido ao grande numero e complexidade
) Machine das atividades de producdo que influenciam

JMethod o rendimento e a qualidade, os fabricantes
precisam de uma abordagem mais granular

x o Material SREE diagnosticar e corrigir as falhas do
‘ processo.”
Managemer®\

CAUSE

McKinsey&Company

ORACLE
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Todo fabricante tem o mesmo problema

“Dados ricos... informacoes pobres”

/ Data Rich... ---.but Information Poor \
Manual Analysis in
' z=s s Long Time
E ' to Insight
E_ E Inflexible, | @
Static Reports ‘

Data in Process Historians,
Manufacturing & IT Systems '

A incapacidade dos fabricantes de obter informacdes acionaveis a partir de dados
em sistemas de Tecnologia da Informacao (Tl) e Tecnologia Operacional (OT)

ORACLE’
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Um Simples Exemplos de Como Machine Learning Trabalha

Muitos Pipeline de Modelos e
Dados Dados Data Lake Algoritmos Recomendacoes Medicoes

@ O

Interno

Externo

Aprendizado de maquina faca-vocé-mesmo pode ser muito dificil e caro

Estratégia da Oracle: facilite o aprendizado de maquina para trabalhar

ORACLE
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Inteligéncia Adaptativa

Construindo sistemas que aprendem com
exemplos e melhoram com experiéncia

e Baseado em estatisticas, modelos matematicos e
algoritmos

 Abordagem orientada por dados para resolver

problemas como reconhecimento e previsao de
padroes

Oracle Big Data
Technologies

. oo
2 . B . oo > -
1 2 ° ®e *
1.5 * 1, setosa &
* 1. virginica
* 1. versicolor
14 4,8 a 6.5 E [N 7 7.8 8
Sepal length
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Como a Inteligéncia Adaptativa trabalha

Dados da Empresa

Dados Confiaveis

Intui¢Oes
Desempenho e
métricas
o \° | Feedback
: I User

1 .
. 1 Interactions
1
A V\ °
. 4
R, . o

ORACLE
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I Supervisao - Ajustes, Ciéncia da Decisao - ‘ *e, ?
I Impulsos ou Inteligéncia Artificial, :. ° |
I RestrigOes Algoritmos de 1
I Aprendizado de 1
Maquina :

1 Aplicativos Oracle Cloud e
I Outros Canais

Saidas
Recomendagdes
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Oracle Adaptive Intelligente Apps for Manufacturing

Oracle Adaptive Intelligent Apps for Manufacturing ORACLE

Root Cause Analysis Impact Analysis

1O

=
Patterns & Correlations Genealogy & Trace

Enterprise Applications Shopfloor Devices
Model Definition Model Training Model Deployment Model Performance Evaluation

$ Machine Learning Model Management PLC

Insight Models Predictive Models Feature Significance Models

Y 9
SCADA
ETT T Material Method Management

o . . -
Data Preparation & Contextualization

Pre-Seeded & Custom Attributes Sensor Time Series (SAX Features) P o
o Gateway
L

Data Lake

Structured Unstructured Semi-Structured | / Data
Data Data Data Historian

. n - E() E,‘ A [E)r:;;ron ment

Quality Audio Video Log Files Notes Image
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Necessidade de ML & Al para fabricantes
Relatorios operacionais e sistemas de Bl nao abordam
essas questoes

e Existem paginas em dados que se relacionam fortemente com a perda de rendimento ou
defeitos?

* Existe uma correlacao entre falhas do produto no campo ou retornos do cliente e o processo
de fabricacao usado?

e (Quais sao os principais fatores que influenciam a qualidade, o rendimento e o tempo de ciclo?

 Podemos prever antecipadamente desvios de processo e defeitos do produto durante a
fabricacao para minimizar a sucata e o retrabalho?

 Podemos rastrear o homem, maquina, método, material para produtos defeituosos e
identificar produtos similares e clientes impactados (recall inteligente)?

ORACLE
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Relatdrio operacional / Bl padrao versus inteligéncia

acionavel
Um exemplo...

What everyone has today
Operational/Standard Bl Report
‘What’ Analysis

68% of Batches of Chocolate Cakes made
between Jan 1 and Jan 28 had Excessive

Cracks after Baking Operation.

ORACLE

What everyone wants
e Deep Insights
‘Why’ Analysis

68% of Batches of Chocolate Cakes made
between Jan 1 and Jan 28 had Excessive
Cracks after Baking Operation and:

Eggs were added after sugar @ Mixing Step

Batch was made in the afternoons IT Data
Sugar Quantity usage between .5 and .7 Ibs

Sugar Lot Number = LT-PG-0001

Blender Max. Speed = 590 RPM @ Mixing Step OT Data
Oven Average Temperature > 350 F @ Baking Step
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Por que esta analise é dificil?
1. Necessidade de contextualizar os dados da maquina / sensor com dados
da empresa

Example of a Contextualized Data Set
When Oven Average Temperature was above 350F :
Work Order was WO88373 Operation Step was Baking Operator was David Cooper
Shift was 2n? Shift Sugar Lot was LT-PG-0001 Sugar Supplier was White Crystals Inc.

. Products, Parts
Manufacturing & Ingredients
Work Orders . Genealogy

- EE Work
—_— Instructions
@ Operator
[ Skills

Serial Units 1K

and Lots i
—_—

2 s Sensor Data

/7
Costs ~ Machine /

0 A ./
Bills of Material \M — — ] Quality/Test
Routings Results

Suppliers, Customers,
Purchase Orders Sales Orders

ORACLE

Maintenance
Work Orders
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Por que esta analise é dificil?
2. Necessidade de descobrir paginas e correlacdes ocultas em grandes
conjuntos de dados

Reinforcement learning

Bayesian networks

Decision tree !.-;nrnmg Artificial neural networks

Representation learning Clustering

Machine Learning

Association rule learning Genetic olgorithms

Sparse dictionary learming Support vector machines

o

Inductive logic programming
5!-’!'ﬂ~ffltyaadtnc~w eart

M
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Oracle Adaptive Intelligente Apps for Manufacturing
Capacidades

¢ Analise de Padroes e Correlagoes

- Descobrir relacionamentos entre um conjunto complexo de fatores variados de 5M que abrangem
mao de obra, maquina, método, material e gerenciamento e seu efeito na fabricacdo de métricas de
negodcios como rendimento, qualidade, tempo de ciclo, custo, refugo, retrabalho e devolucao para
ajudar identificar rapidamente as causas raiz.

e Genealogia e Analise de Rastreabilidade

- Utilizando interfaces de usuario altamente intuitivas e um paradigma de analise ad-hoc autodirigido,
a solucao estabelece a base para a analise de “recall inteligente”, fornecendo recursos abrangentes
para rastreamento de produtos e processos para identificar rapidamente produtos e servicos afetados
dos clientes.

e Andlise Preditiva

- Aproveitando a base de analise de paginas e correlacdes conduzida por aprendizado de maquina e
algoritmos de IA, a solugao prevé a ocorréncia de resultados criticos como rendimento, defeitos,
refugo, retrabalho, tempo de ciclo e custos para atividades continuas para ajudar a minimizar as
perdas.

ORACLE
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Oracle Adaptive Intelligente Apps for Manufacturing
Beneficios

v Descubrir padrées e correlacdes que afetam o rendimento e a qualidade

v Prever o rendimento e os defeitos do produto no inicio do ciclo de
fabricacao

v’ Rastrear produtos e processos e analisar o impacto

ORACLE
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Descubrir padroes e correlagcoes que
afetam o rendimento e a qualidade

ORACLE
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ldentificando Fatores que Influenciam os Principais
Indicadores de Desempenho

Influencing Factors

Key Performance Indicators

Manpower

Operator
Operator Skills / Certifications
Clock In/Out Time

‘. Machine

Machine Name
Machine Age, Service History, Usage
Sensor Data (Temp, Pressure etc.)

|
(
Management

Work Order Delay
Operation Delay
Work Order Hold

»

6 Material

Quantity Used
Serial and Lot
Supplier

_@J Method

Operation Sequence
Exceptions
Standard Operating Procedures

Cycle Time

Production
Yield

Returns

Manufacturing
Cost
Operator
Efficiency
Product
Quality
Scrap

Rework

ORACLE
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Correlacao de dados

Pattern & Correlation

Process Manufacturing Example

Data Source

Quality

Insight Factors Influence (Confidence): 97.62%
Data Source

HCM

76% of Strawberry Jam lots that Failed Consistency Test
from Jan 1 — June 30 had the following Factors: D'avt:ES;ource

Data Source

Operator Skill was Level 2 @ Mixing
SCM

» Production was during 2" Shift
» Pectin (Ingredient) Quantity was > 5.5 LB Data Source
» Supplier of Strawberry was “Berry Farms” e
» Blender Max. Speed was 590 RPM in 0 -15 min

External Humidity was > 72 % @ Mixing Work Center

Data Source

Machine Sensor _ Data Source
Environment Sensor

ORACLE
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Correlacao de dados

Pattern & Correlation

Discrete Manufacturing Example

Data Source

Quality

Insight Factors Influence (Confidence): 98.54%
Data Source

= 68% of Gear Boxes that Failed Noise Test from

Jan 1 — June 30 had the following Factors:

Operator was David Cooper @ Assembly
Main Bolt Lot Number was LT-PG-0001
Supplier of Main Bolt was “NB Supplies Inc.”
Main Bolt Turn Count was < 13

Fanuc 2iC Max. Vibration was 23 Hz

Data Source

SCM

Datg Source
Machine Sensor

ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |

Data Source

ERP

Data Source

MES




Prever o rendimento e os defeitos
do produto no inicio do ciclo de
fabricacao

ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |



Predicao de Consiténcia

ORACLE" Adaptive Intelligent Applications for Manufacturing Production Supervisor ¥

< Back to Quality Predictions List - L . PrObablhty of Prediction
Prediction is about Jam is Hiah
Quality Prediction Consistency g
Work Order 260006 .
Strawberry Jam, SJM-1001-D l
Classification Probability Predicted Measure Predicted Classification = Probability
& On Target - . 90 2 2%
 Limi - Above Upper Limit .
0 Ee— o
Predicted Range 0.3 -1 Predictian Model
SJM-1001
Prediction Timeline Predictors
Above Upper Limt @] ® Page 1 of2 (1-3 of 4 items) 2 >
Material Rank #1
winin bpper timit Sugar Lot Number LT-SGR-8888 27.70% ‘-
Prediction Influence
10 AM 10:15 AM 10:30 AM 10:45 AM 11 AM 11:15 AM Lot
Material Rank #2
Sugar Actual Quantity 11.6 (Pounds) 20.4% ®
a ity Frediction Influence
uanti
Prediction
: Machine Rank #3
by Time Factors that are strongly P :
influencing this prediction RJ Oven Temperature 175 (F) 13.5% *&
SEI‘ISDI'--SL:;ﬁma.I“Y Prediction Influence

ORACLE
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Rastrear produtos e processos e
analisar o impacto

ORACLE
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Processos

Timeline Viewer € 2 O

Issued
LTG15SMO01 40 Ea
Jan 12, 2017 5:55

WO-G15GB-0016
G15-Gearbox

0 Work Order

@ Equipment

Serial

ted

-PG-000
12, 2017 5:30 AM

Started
ﬁ} 10 (3DP)
Jan 12, 2017 6:00 AM
Clocked In
@ Henry
Jan 12, 2017 6:00 AM

Network Viewer

e Purchase Order

Operations  All

Started ‘ @ Clocked In L
3D-Printer-P1
Lot Jan 12,2017 6:00 Am 130 07:00 07:30 Inn 12. 2017 B:03 AM 09:00 oe:
05:45 06:00 06:15 06:30 06:45 07:00 07:15 07:30 07:45 08:00 08:15 08:30 08:45 09:00 09:15 C
Serial 1
Work Order - " " " -
Review the Vibration spike event during
@ Sales Order manufacturing that resulted in bad
assembly
p—”
Internal Temperature Above 120 F
3D-Printer-P1
Jan 12, 2017 7:20 AM
Up Vibration Spike
3D-Printer-P1 [/]B. Fanuc F2ic
Jan 12, 2017 6:01 AM e Jan 12, 2017 7:15 AM
e de ~ @
¢ S f
@ =
0...0...0 0...0...0...0...8...0...0..[0... 1. 1.ttt st 1 20, 200.2,.20..2...2...20..2,..40...0...0...0...0...40...0....0...0...0....0...0....0...0...0...0...0..

v Events All L

Jan 12, 2017 5:00 AM to

Alerts | Al Jan 12, 2017 8:34 AM

Logged
102200
Jan 12, 2017 7:16 AM

Completed
3D-Printer-P1, 2 Hrs
Jan 12, 2017 8:00 AM

Resolved

102200
Jan 12, 2017 7:23 AM

. Star‘ted
Jan 12 2017 8:03 AM

Completed
10 (3DP)
Jan 12, 2017 8:00 AM

Clocked Out
@ Henry, 2 Hrs
Jan 12, 2017 8:00 AM
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Processos

ORACLE  Adaptive Intelligent Applications for Manufacturing Mfg User ~

/ﬁ“\ Home 'a' Setup

< Back to Home Page Plant
Denver Manufacturing (M5)

Genealogy and Trace

£
€ >0 :E’f;lﬂ:’ + Expand All - Collapse All )]
© Material S li Lot LT-PG-0001 Customers and Warehouses
‘;' er:ln ; ugpltler E M ) B- it that have Products that contain
(for Main Bott) (Main Bolt) Lot LT-PG-0001 (Main Bolt)

= [ WG e 2 ME w5 [ W 1 enten 1
9 HIME Mol < [ craramam —- WO-PE-E001 - 0 WO-G15GE-8014 <[]} s nG-0a14 - sL-GiacE-o014 | . Q mmmmm re
0P M W Main Bolt + C12-Graran 13 -Cewrion G5 Gramas

[ s0s8 [ a . s - s e w1 ] 5158
0 485 Suppits - cTatsamnt - 0 WO-G16a8-0012 - B 1GE-0012 B-GI5GB-0012 - W
DF Suppcit Mil \ + G15-Geama 15 Gearbox GisGwmae || ¥ Tanmes ans
s S — —
0 [ V5 i 0 a51E7 |
\ - wo-Gsaa-cots - SL-G1668-0015 . 5-G13GB-0m2 B s o
\ + | [y 13 Gmerban [T~ -
L ] o E W1
. 9 WO-G15G8-0018 SL-G15G8-0013 |
+ G15-Grama &

Gi5-Bearmax

ve -—
. LT
Main Boit = -
——— ME ws
- 0 WO-G15GE-0013 - BL-SI6GE-0013
+ G1-Geanax 4513 -Cearbon

O |
Work Orders where / Finished Products that contain

Lot LT-PG-0001 (Main Lot LT-PG-0001 (Main Bolt)
Bolt) was used
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Aonde aplicar

ORACLE

A nova industria

Hi-Tech ( Natural Resources
P

Industrial : _
Manufacturing Life Sciences
A&D Chemicals
Automotive Food &
Beverage
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