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Analytics & Big Data Capabilities at

Administration and

operation of critical
data infrastructure

Construction of Data

Lake.

Managed Business
Intelligence services

Exadata
Cloudera
Teradata

7

Data governance model

\

( )

Continuous services:
in-house/off-
site/hybrid equipment.
. J

7

( B

Data quality. .

Dynamic demand
ISO/IEC 25012 management
certification
\ L J

A3S - Analyticsasa

Service.

100% managed
service:

Infrastructure,
Operation and
Development.

livePdM

Alrtificial Intelligence
and Machine Learning

7

Predictive
maintenance

\

Route optimisation

\

7

Social Robotics

\

7

== Computer Vision

\

250 professionals make up the Data Management area in Spain

livePdM

Advanced cognitive

systems and Artificial
Intelligence

Conversational
assistants

Video labelling in real
time



Why do we talk of Industrialising Artificial liveram
Intelligence?

Labelling

Reinforcement

Applicable Processes = Processing
Distinctive el

Technology Challenges Industrialise



I icti ; livePdM
Applied to Predictive Maintenance Ve

Cost
° Overall maintenance cost Is my maintenance cost
. Evolution of preventive cost Optlmal?

B ctvolution of repair cost

D Optimal zone

Is the cost of unavailability
through breakage properly
valued?

v

Sweet spot

Tools and methodologies to help minimise the cost of maintenance, by calculating optimal
performance.



] . livePdM
livePdm. What does it do? Distinctive: 1ve

— Hyper-parametrisation
: — Algorithm competency

— More than 450 Algorithms with
their parametrisations

&

— Extremely high instance capacity

* NVIDIA Tesla/K80 GPUs
 Serverless architectures
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IECISA ML/AI laboratory Cloud Platform to
calculate maintenance optimisation
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Economic _ _ 3
estimators Live PdM: Configuracion

Desarrollado por el laboratorio de Big Data & Analytics de IECISA.

| @ Live PaM x | +

® 127.0.0.1

Coste € Coste Reparacio € Ejecutar Seleccionar C3V
. . Mantenimiento
Scikit-learn,
Tensorflow, Algoritmos de Machine Learning Configuracion del algoritmo XG Boost
Keras XG Boost : Pardmetros de la configuracion Ejecucion

algorithms ' _ ' _
Support Vector Classification B - leaming_rate:[0.075, 0.07] Munca ®iterar
max_depth:[6, 7]
Support Vector Classification A min_samples_leaf:[7, 8]
may_features:[1.0] Hyper_

n_estimators:[100, 200]

Linear Support Vector Classification B p arameters
Linear Support Vector Classification A - (| ive p dm j SO n)

Aumento de variables

Media por tramos

Dataset
enrichment Max Rolling
Min Rolling Reduced
dimensionality
(PCA,
Reduccion de variables correlation
analysis)

Analisis de correlacion con target



Economic Estimator.

A

livePdM

Profit Model Threshold

Accuracy

TNR

Analytical calculation

FNE

Precizion

Recall

F1 Score

model traned

Config

-1.190141 Degision  0.6624  0.118168 24 73
T
I2_150353 Extra Tree 0.7160  0.061034 24 74
7 3460731 Gaussian 04820  0.048098 24 71
Nawve
Bayes
17.000531 Legistic 07324 0228584 23 64
Resression
18.818470 Logistic 06980 0223056 24 65
¥ -0.075117 Random 06820  0.125524 24 72
Forest B
XG Bogst. 0.7012  0.060785 24 74

i 7.881379

Economic Estimator.
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38
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1.000000 0.963615
1.000000 0.8977700
0.998744 0.937793
0.972362 0.835681
0.989950 0.859742
1.000000 0.948357

1.000000 0.970070

0.036972

0.170188

0.185446

0.480634

0.500587

0.193075

0.572770

0.000000

0.056533

0.053276

0.129397

0.126884

0.094221

0.285176

0.441463

0.584646

0.330330

0.684058

0.545055

0.501754

0.560794

0.227387

0.373116

0.733668

0.296482

0.311558

0.262563

0.384422

Estimated saving according to expenditure incurred.

0.300166

0.455521

0.474218

0.413672

0.396483

0.344316

0.434043

0.604656

0.6632590

0.611241

0.745794

0.748339

0.584007

0.653497
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livePdm. What is it? What technolo

—————— Shop floof ——— . = Predictive Maintenance Application

Analysis

aly

S

Command Center

RCA and FMEA

Sensors

Insights,
Predictions
&
Prescriptions

Edge
Computing

Business

Data
Ingestion &
PLC/SCADA Wrangling
Production data &

ML (=
Maintenance logs (ERP)
External Data Sources Ragfoesta

Value
Dissemination

Le

@.

sre

Expert
Knowledge
Base

Automation

ooooooooooooooooooooooooooooooooooooMoooo

livePdM

Report on Machines to be
Maintained Prioritising

* Binary (24 hours)
* Range (4-8-16 hours)
e Regression (When?)

Efficiency report (OEE and
Costs)



livePdM

livePdm. IBM technology employed

High in-house computing needs.
-- Reduction in costs
-- Use of market standards

-- Development and construction platform can be standardised

Machine Learning

Programmatic Computing Complex algorithms Large data volumes

i
S
=
IIIO:E

Increase in data Hypothesis and Intensive High quality insights
Learning



livePdm. Case Study tverdh

o Initial Maintenance Cost Study

Sales offices 635 Contracted SLA NBD
Digital Signage (Machines) 978 Maintenance Per Call € 590
Variables / equipment 2,500 Incidents/Year 2052
Cost/year € 1,210,680
Availability (hours without service) 36,936

e livePdM -> Industrialisation

PREDICTION . .
Wrong Result from Predictive (0.32%)
‘ Maintenance Per Call €590
TRUE > B
Incidents/Year 6.57
FALSE
‘ , Cost/Year €3.874
Previous year's cost € 1,210,680
gn;h;a/t‘es that attention is needed (total increase with livePdM cost € 621,508
**7IBfior administration with 24 hours €290 Saving € 589,172
Incidents/Year 2130 % Saving 48.66%
Cost/Year € 617,634 Availability (hours without service) 118

Cost Function to be Minimised

e Production => livePdM Server



livePdM. How is a project tackled? e aes

O Applied consultancy
@ — Generation of initial cost study
—_— — Execution of livePdM Algorithms (Binary model)
m — Efficiency Study (Costs and Availability)

— Performed in 3 weeks

/ @ Implementation => Lean Model (Maximum Value)

— Phase I. Implement Binary production => First success with ROI
J — Phase Il. Definition of Error Types and Impact on Business

— Phase Ill. Execution in livePdM and Implementation

— lterate Phase |l and Phase Ill => Until a case with no appealing ROl is
reached




livePdM

Where do we do it?

Technology
spaces

B

Walga Space

Belmonte Space

Madrid11 Space

\ ' 4

Miguelturra Space



THANK YOU

. . R y k - "1 .

l e CI s a Www.iecisa.com e\

A Gfi Group
Company gﬁ\"
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