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Predictive Maintenancein the
Industrial World

Powered by sensors, connectivity and smart
machines, the Internet of Things (loT) isreshaping the
manufacturing andindustrial processes, effectively
changing the paradigm from one of ‘repairand
replace’ to more of ‘predict and prevent’. Inan
industrial scenario, unplanned equipment down-
time can be extremely costly to business. Today,
manufacturers and organizationsin otherasset
heavy verticals cannot afford to wait tilla machine or
equipment breaks downin orderto figure out what
wentwrong. Onthe otherhand, enterprises also
don’twant to spend costly time andresources doing
unwanted maintenance to all of theirequipment and
machinery withoutreally needingto do so.

Predictive Maintenance, in anutshell,is allabout
figuring out when an asset should be maintained,
andwhat specific maintenance activitiesneed to
be performed, based onanasset’s actual condition
orstate, ratherthanon afixed schedule, so thatyou
can maximize uptime and productivity. Itis allabout
predicting & preventing failures and performing the
right maintenanceroutinesin ordertoreduce costly
equipmentdowntimes.

Sowhyis Predictive Maintenance gainingincreasing
importance today, especiallyamong assetintensive
verticals? Itis driven primarily by three key factors:

Unplanned outages equalslostrevenues —
Forassetheavyindustries, unplanned equipment
outages can meanbiglossesinrevenuesand
productivity. Forexample some of the leading
automotive manufacturers estimate that every
minute of unplanned downtime can costthem as
muchas $15,000 - $20,000 and a single downtime
event can cost approximately $2 Million. Given
the businessimpact,itis not surprising that these
industries have beenfocusing ondriving predictive
maintenance to minimize downtime andlosses.

Unnecessary costs and work — |t costs valuable
resources, time, and material to do ongoing
maintenance activities and any unnecessary
maintenance done leads tounwanted costs and
redundant work. Leading organizations want
to ensure that they are doing theright level of
maintenance, andreplacingtheright partsforthe
right machinery at therighttime.

Moving fromreactive to proactive — Currently,
most organizations employ a combination of
corrective and preventative maintenance on their
machinery to minimize the impact of unplanned
downtime. However most of the current method-
ologies are stillreactive and after-the-fact, orleads
toredundant and unnecessary work. With predictive
maintenance organizations are moving towards
effectively predicting and preventingissues before
theyimpacttheirbusiness.

N
Data generated perday by a typical
offshore oil platform.
SOURCE: Cisco, Whitepaper - ANew Reality for Oil & Gas
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Forsome of the leading automotive manufac-
turers, unplanned downtime can cost them
asmuchas $15,000 - $20,000/ minute and
asingledowntime event can cost approximately
$2 Million.
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Industrial loT and
Predictive Maintenance

Today, loT and connected devices are essentially
re-shaping the predictive maintenance landscape.

By capturing and utilizing data streaming from sensors
and connected devices, businesses cannow gain
visibility into the condition of theirvaluable assets

and specificcomponentsinreal time. According to
research fromMcKinsey,implementing predictive
maintenance usingloT canreduce equipmentdowntime
by asmuchas50 percent and reduce maintenance costs
of factory equipmentby 10 to 40 percent.

One of the key enablers and pillars for driving predictive
maintenance is Condition Based Monitoring (CBM).

The goal of conditionbased monitoringis to spot
upcoming equipment failure so maintenance canbe
proactively scheduled whenitisneeded - not before
and not after. EQuipment failures, usually, doesn’t
happeninasplitsecond. AsindicatedinFigure 1below,
the asset condition continuously degrades overtime
beforeitbreaks down. Soyoureally have awindow of
opportunityinthe early stages, when failure begins, to
identify and detect the signs of potential breakdown.
The goalis to detect the onset of the failure right when
the asset condition starts to deteriorate, inthe early
stages, inordertoidentify and preventanoutage or
failure. The earlieryou can detect the signs of failure,
the easieritistofixandthe cheaperitis.

So,how doyou effectively detect the onset of failure?

ThisiswhereloT, sensors, and connected devices
comeinto play. WithloT, you cannow have sensors that
continuously monitorkey attributes or performance
indicators of machines, such astemperature, pressure,
vibrations/second, noise levels etc. Utilizing loT

and sensordatafrom connected equipment and
machinery, organizations can now monitor the health
of theirassets, effectively predict when an asset might
fail, detect variances, understand warning signals,
and quickly identify any patterns that mightindicate
apotential breakdown. Data centric organizations are
using machine learning to detectanomalies or patterns
that areindicative of failure andintervene assoonas
initial signs of failure are detected to perform theright
maintenance activities. Early detectionis the key to
reducingfailures and costs.
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Today, organizations can effectively carry outadvanced
analyticsand machinelearning on sensor datato
accurately predict the chances of amachine being down
—includingwhenandhow an assetwill fail. Thisenables
early and corrective measures to be planned and
introducedinthe most effective way, thereby avoiding
unplanned downtimes and costly staff and resources.

Thus, loT enabled predictive maintenance enables
organizations to continuously monitor the health of
theirassets and enable corrective measuresto be
introduced early, thereby avoiding unplanned
downtime and reducing the burden of costly staff and
resources. loT enabled predictive maintenance can
have aprofoundimpact, especially on asset-heavy
industries such as manufacturing, automotive, mining,
energy and utilities, etc., delivering lowered costs
associated with maintenance, lowered equipment
downtimes, and improved productivity and quality.

According to McKinseyresearch, implementing
predictive maintenance usingloT canreduce
equipment downtime by as muchas 50 percent
andreduce maintenance costs of factory
equipment by 10 to 40 percent.

Parameters

Predictive
Maintenance

Failure

. J

Figure 1: Condition-Based Monitoring
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Key Data Management
Challenges forloT

Eventhoughthereis significant value to be gained from
the continuous monitoring of assets and enabling
predictive maintenance, organizations often struggle
to keep up with the volume, variety, and velocity of
datathat these connected machines generates. Data
streaming from sensors quickly adds up and managing
petabytes of data from millions of sensors, and driving
analyticsondatainreal-time, is one of the biggest
challenges organizations have to account forwhenit
comes to successfullyimplementing loT use cases.

Some of the critical challenges and key considerations
that organizations face withrespectto datamanage-
ment forloT enabled predictive maintenanceinclude:

e Costof Data Management: Traditional data
management mechanisms tend to be notoriously
expensive, donot scale easily, and were not built
forcapturing and processing the petabytes of loT
data streaming from connected devices. Today,
organizationsneed amore flexible and scalable

datamanagementand analytics platformthatcan

easilyingest, store, manage, and process all of
these streaming data fromloT sources atalower
cost perterabyte.

e Ability to handle the volume and variety of loT
Data: To enable condition based monitoring and
emerging loT use cases, information architects
needaplatformthat canhandle notjust traditional
structured data, but all types of diverse data
structures and schemas, including everything from
intermittent readings of temperature, pressure, and
vibrations per second to handling fully unstructured
data(e.g.,images, video, text, spectral data) or
otherforms such as thermographic orsound/noise
frommachines.

e Managing the complexity of real-time data:
In orderto drive continuous monitoring and
predictive maintenance, the datamanagement
platformneeds to enable real-time analytics
onstreaming data. What that meansis that the
platform needs to have capabilities to effectively
ingest, store, and process the data streamingin
fromsensorsinrealtime ornear-realtimeinorder
toinstantly deliverinsights and action.
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Diverse Analytical Capabilities: Existing platforms
ofterlimited ability to provide insights and analytics
into productusage and performance. Forreal-time
predictive maintenance, you need a platformthat
canprovide awiderange of analytical options —
including everything from SQL analytics and search
capabilities to tools to support machinelearningand
modeling, along with tightintegration withleading
businessintelligence (Bl) solutions.

e Predictive Modeling Capabilities: Predictive
modeling capabilities are key to deliveringinsights
and current platforms provide limited tono modeling
ormachine learning capabilities to predict and
preventissues before theyimpact the operations.

Thus, inorderto effectively drive condition-based
monitoring and predictive maintenance capabilities,
organizations need ascalable, elastic, and cost-
effective datamanagementplatformthat canhandle
the volume, variety and velocity of data presented
by loT. Furthermore, the platform should be able to
handle the complexity of both dataatrestas well as
datainmotion, ofterenterprise-grade security and
management tools, and deliverarange of analytical
optionsincluding proven machine learning and
predictive modeling capabilities.

loT Data Management platform

An effective datamanagement platform for
loT should:

e Drive costefficiency - Low cost/TB
e Handle thevolume & variety of loT data

e Enable predictive analyticsand
machinelearning

e Enableanalyticsinreal-time
e Befundamentally secure

e SupportbothCloud & On-prem
deployments
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ClouderaEnterprise — The Data
Management Platform for loT

More and more organizations functioningin asset-
heavyindustries are utilizing Cloudera’s Data Hub,
powered by Apache Hadoop and leading open
source technologies, to effectively drive predictive
maintenance and otherkey loT use casesinorderto
improve performance, reduce costs, and enable
insightsinrealtime.

With Cloudera Enterprise, organizations can easily
bring together sensor data along with data from
diverse manufacturing systems and multiple sources
into asingle, unified platform at considerably lower
cost. Since Hadoopis built onahighly scalable and
flexible file system, any type of data —including
structured data from manufacturing systems or
historians or streaming data from sensors — canbe
loadedinto the platform without alteringits format,
inorderto performmachine learning and analytics

to predictfailures. Data generated by machines and
sensors, includinglogfiles,canbe collectedinreal
time and streamed directlyinto an EDH instead of
being stagedinatemporary file system or data mart.
By enabling bothreal-time stream processing and
streamingdataintegration, Clouderahelpsusers ensure
alldecisions and processes canbeinformed by data.

Andbecause Hadoop usesindustry-standard
hardware, the cost perterabyte of storageiis,
onaverage, 50-85% cheaperthan atraditional
datamanagement mechanisms.

ClouderaforloT

e Effectivelyhandlesbothdatainmotionand
dataatrest

e Easilyingests millions of events/sec
e |ndustryleadershipin Spark

e Real-time processingandanalytics

e Supportshybrid Cloud deployments
e DataScience forthe Enterprise

e Datasecurity beyond compromise

® ProvensuccessacrossdiverseloTusecases
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Cloudera forloT and
Predictive Maintenance

Some key attributes of Hadoop and Cloudera
Enterprise that make them perfect fordriving loT-
enabled predictive maintenance include:

Real-Time Datalngest: Easilyingest data from
multiple data sources, includingboth batchand
real-time dataingest from connected devices

andsensors, usingtools suchas Apache Kafkaand

ApacheFlume.

Manage Data Variety: A flexible and scalable
platform that canhandle all types of structured and
unstructured data sources. Based onspecific use
cases, the platform can easily manage multiple data
formats, structures, and schemas — from structured
data from diverse manufacturing systems to
intermittent sensorreadings of temperature and
pressure orlive video and audio feeds.

Fast Analytics on Fast Data: Apache Kudu provides
the storage substrate forfastanalytics onstreaming
data — providing acombination of fastinserts and
updates alongside efficient columnarscans to
enableloT typereal-time analytic workloads across
asingle storagelayer.

Real-Time Analytics: Enablesreal-time data
processing on streaming datausing Apache Spark
and Spark Streaming, supported by storage options
like Apache HBase and Apache Kudu.

Machine Learning Capabilities: Provides out-of
the-boxmachinelearninglibraries with Apache
Spark that enable organizations to easily build
predictive models and continuouslyiterate onthem.

Enable Data Science for the Enterprise: Accelerate
exploratory data science at scale and build machine
learning models using Cloudera Data Science
Workbench by taking advantage of massively
parallel compute and expanded data streams.

Diverse Analytical Options: Offers diverse
analytical engines, including searchand SQL
analytics, withtools such as Apache Impala
(incubating), statistical analysis, and machine
learninglibraries, to suit the diverse needs within
your organization. Moreover, Clouderais already
integrated withindustry-leading Bl and visualization
tools, sothat organizations cancontinue toleverage
theirexisting Bl tools and assets.

End-to-End Data Security: Delivers complete
protection of sensitive data, including total
encryption, key management, access policy
enforcement, audit, lineage, and complete data
governance capabilities using Cloudera Navigator.

CLOUD=RA


http://www.cloudera.com/products.html
http://www.cloudera.com/products/apache-hadoop/apache-flume.html
http://www.cloudera.com/products/apache-hadoop/apache-flume.html
https://www.cloudera.com/products/open-source/apache-hadoop/apache-kudu.html
http://www.cloudera.com/products/apache-hadoop/apache-spark.html
http://www.cloudera.com/documentation/enterprise/5-6-x/topics/spark_streaming.html
http://www.cloudera.com/products/apache-hadoop/apache-hbase.html
https://www.cloudera.com/products/data-science-and-engineering/data-science-workbench.html
https://www.cloudera.com/products/data-science-and-engineering/data-science-workbench.html
https://www.cloudera.com/products/apache-hadoop/impala.html
http://spark.apache.org/docs/latest/mllib-guide.html
http://spark.apache.org/docs/latest/mllib-guide.html
http://www.cloudera.com/products/cloudera-navigator.html

Data Storage Serving, Analytics

Cloudera Data Hub
Deployment Flexibility across Cloud on premise

Process, Analyze, Serve

Applications

Stream SQL Sea SDK
Spark mpala SOLR Partners

Unified Services

Connected
Machines
Data Source
Data
Stream
Operations Resource Management
Cloudera Manager Yarn
Cloudera Director
Filesystem
Batchor Lo
Real-Time
Data Stream

@©

Data
Management
Cloudera Navigator

—
=]
=

o
Q
@

Encrypt and

Key Trustee
Optimizer

Q

7
®
©
o
o

il

%]
2
2

Figure 2: 10T Data Management Value Chain Using Cloudera Enterprise

Predictive Maintenance Solution
— Delivery Models

Whenit comes to putting all of this together, Cloudera
offers avariety of options forbuilding and deploying a
predictive maintenance solution. Organizations have
achoice of a) building a custom solution, b) assembling
asolutionusing some of ourleading certified technology
partners, orc) buying a prepackaged solution from
systemsintegrators to deploy the use case.

e Build: Organizations canwork with Cloudera’s
professional services teamto build a customized
predictive maintenance solution that fits their
specificindustry and business needs. Ourservice
professionals willwork hand inhand with client teams
to engineerasolutionthatcanbeimplemented
on-premise,inthe cloud, orinahybrid environment,
leveraging the appropriate components of data
ingestion, storage, processing, and analytics
mentioned earlier. Atypicalimplementation time
forabuild modelranges fromeight to nine weeks.
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Assemble: Cloudera canalsowork with clients

to assemble asolution based onthe Cloudera
Enterprise platformalong with some of the leading
technology partners from our partner ecosystem.
These partners have created various components
and accelerators forsimplifying and providing faster
time-to-value fordataingestion, data processing,
machine learning and analytics. Cloudera certifies
that these technologies and solution providers go
through arigorous certification process. Depending
onthe partnersolutions deployed, a typical
engagement will take around nine weeks for
implementation with flexible deployment options.

Buy: Athird optionis to buy a pre-builtand proven
joint solution from our partners thatis deployed
ontop of Cloudera’s enterprise data management
platform. Some of the leading Systems Integrators
(Sls)have created end-to-endsolutions formanaging
andimplementing remote monitoring and predictive
maintenance, using Cloudera Enterprise, that
offerpre-builtintegrations, configurations, and
compatibility to get started quickly.
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> Anexample of one suchsolutionisthe TCS

Sensor Data Analytics Framework, whichiis

a highly customizable big data framework,
powered by Cloudera, to collect, store and
analyze avariety of sensorandlog datafromloT
deployments. Examples of its applications are
predictive maintenance, machine diagnostics,
telematics processing, remote monitoring, and
early warning systems.

Anotherexample of a provenjoint solution for
predictive maintenance and monitoringis the
Kogentix Asset Maintenance Prediction (AMP)
solution. Kogentix AMP makes it possible to build,
manage, monitor, and deploy Al applications
leveraging cost effective, scalable opensource
software. Businessleaders and data scientists
canfocusonusingtheirdata forsuperiorresults,
not scripting and managing awide variety of ever
changingtools. Fordatato have animpact, the
entire data science process mustbe automated
and operationalized. Kogentix AMP delivers.

Driving Predictive Maintenance in a Connected World

Key loT Predictive Maintenance Use
Cases Supported:

Connected Vehicles
Connected Factories
Connected Machinery
Industrial loT

Heavy Equipment
Smart Buildings
SmartPorts

Smart Airports
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Case Study 1- Navistar

Using sensordatafrom 300,000 connected
vehicles, Navistaris able to lower maintenance
costsbyup to40 percent.

Predictive Maintenance —
CustomerUse Cases

Leading organizations across the globe are adopting
Cloudera’s DataHub, as the data management and
analytics platform for driving predictive maintenance
andloT. Provided hereis asummary of some of the key
customeruse cases, across different verticals, that
highlights how some of the leading organizations are
utilizing Cloudera and the power of loT analytics to
drive predictive maintenance.

Customer Case Study -1

Industry: Automotive Manufacturing
Driving Predictive Maintenance for
Connected Vehicles

Customer Overview:

Navistaris aleading manufacturer of commercial
trucks, buses, defense vehicles, and engines, widely
knownforitsInternational® Truck and IC Bus® brands.

Challenge

Typically, vehicle manufacturers schedule vehicle
maintenance based onmiles traveled ortime since
last appointment. But these are very rudimentary
approaches and needed amuch more datadriven
model to minimize truck downtime and unplanned
maintenance.
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Tohelp fleet and vehicle owners move from areactive
approachtoamore predictive model, Navistarneeded
to analyze awiderrange of datainreal time, including
vehicle sensor data. However, its traditional data
warehouses couldn’t support the growing volume
of fast-moving, high-volume telematics data. “Aswe
collected more data, the analytic process slowed to
anearhaltonourlegacy systems,” said Ashish Bayas,
chief technology officer, Navistar.

Solution

Navistar built anloT-enabled remote diagnostics
platform, called OnCommand® Connection, on
Cloudera Enterprise. The platform bringsin over
70 telematics and sensor data feeds frommore than
300,000 connectedvehicles —includingengine
performance, truck speed, acceleration, coolant
temperature, and brake wear. This datais then
correlated with other Navistarand third party data
sources, including meteorological, geolocation,
vehicle usage, traffic, historical warranty, and parts
inventoryinformation. The platform currently stores
over 60 terabytes (TB) of dataand uses machine
learning and advanced analytics to automatically
detect engine problems early and predict maintenance
requirements.

Fleet and vehicle owners cannow monitortruck health
andperformance from smartphones ortablets, prioritize
neededrepairs, and quickly identify the nearest dealer
servicelocations that have therelevant partsin stock,
available technicians, and available service bays.

Results

With OnCommand Connection, Navistar has helped
fleet and vehicle ownersreduce maintenance costs
by up to 40 percent. One Navistar customerreduced
the maintenance cost-per-mile forits vehicles, which
previouslywas12to 15 cents, toless than three cents.

Early detectionalsoreduces vehicle downtime by up
to 40 percent and minimizes towing costs. In addition,
when downtime occurs, vehicle owners typically lose
US$1,000 inrevenue pervehicle daily. With over
300,000 vehicles across 2,300 customers, the total
impact canbe significant.
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Case Study 2

loT solution based on acoustics helps plant
operators continuously monitor the health

of theirassets and potentially predict turbine,
generator,and otherequipmentissues.

Customer Case Study - 2

Industry: Energy & Utilities

loT based Acoustic Monitoring Solution
for Hydroelectric Power plants

Customer Overview:

OurClientisaleaderinbuildingindustrial turbines,
generators, machinery, and solutions for hydroelectric
power plants. They also offerindustrial automation
solutions to help companiesimprove operations
efficiencies and productivity.

Challenge

Our Client’s tremendous footprint in the hydropower
market givesits staff uniqueinsightsintoindustry
challenges. Even afew minutes of downtime forthese
massive turbines can mean significant costs due tolost
productivity. And that meant hydropower plants were
stilldependent on sending experiencedinspection
personnel every week to check on the conditionand
health of equipment. The challenge our Client was trying
to solve was: How could we automate inspections and
monitor the health of these assets so they could learn
about potential equipmentissues earlierand avoid
costly downtimes?
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Solution

Theiranswer: Aninnovative loT based predictive
maintenance solutionforhydroelectric power plants
based onacoustic monitoring. The solution captures,
analyzes, andinterprets soundsin hydropower plants
to diagnose the health of the turbines and generators.
Just like an auto mechanic diagnoses problems based
onsounds coming froman engine, they are able to
analyze the noises coming out of the machineryinthe
power plants and can provide early warnings based on
the acoustic signals.

In orderto create thisinnovative solution, they teamed
with Clouderatoimplement an advanced analytics and
machinelearning platform forits loT data. The solution
uses acoustic sensors to capture turbine, generator,
and equipment noises. Each plant has multiple power
units, whicheach generate approximately 60 gigabytes
(GB) of datapermonth. Just connecting 1,000 power
units, generatesroughly 60 terabytes of data a month.

ClouderaData Hub enables them to capture, store,
analyze, and detectanomaliesinthe audio,and apply
machine learning algorithms. They are using machine
learning algorithms to analyze sound signals, understand
whatis “normal” and detect anomalies and potential
issues. Based onthe noise level and type of noise,
the platformcandetectif thereis a problemwith the
equipment and will eventually be able to predict when
thisissue mightimpact plant operations. Operators,
who might be stationed hundreds of miles away, can
easily view any alertsinthe platform dashboard and
take the appropriate action — such as dispatching
maintenance or scheduling service activity.

Results

The innovative industrial loT solution helps hydropower
plant operators continuously monitor the health of
these massive machines and potentially predict
turbine, generator, and otherequipmentissues much
earlierand more cost effectively. Earlierdetection
canhelp dramatically reduce equipment downtime
and maintenance costs, enablingincreased energy
productionandincreased profit margins for the
asset owner.

Clouderaishelping transformvast amounts of complex
datasuchasnoiselevelsinto clearand actionable
insights, thereby enabling our Client bring new,
innovative solutions to their customers. Ultimately, the
goalismoving fromanomaly detectionto predictive
maintenance and to use theinsights gained to provide
betterequipment forfuture plants.
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Case Study 3

ZeroDownTime (ZDT) Application that helps
monitor and preventissues for10,000
connectedrobots across manufacturing
facilitiesinreal-time.

Customer Case Study - 3
Industry: Industrial Robotics
Driving towards Zero Downtime
in Industrial Robotics

Customer Overview:

Our Clientis one of the world’s leading suppliers of
robotics equipment and factory automation systems,
helping manufacturers maximize their efficiency,
reliability, quality, and profitability. In this context, they
are providingindustrial robotics solutions and services
forsome of the leading automotive manufacturers.

Challenge

Forauto manufacturers, operational uptime is of
paramountimportance. Some auto manufacturers
estimate thatunplanned downtimeinafactory can
costthemasmuchas $15,000 - $20,000 per minute
andthat asingle downtime can cost them approx.
$2MNinlostrevenues. Giventhe businessimpact of
unplanned downtimes, our Client needed to ensure
that the thousands of theirrobotic equipments and
machinery that were installedin the plant were always
up andrunning andin good operational health.
They needed the ability to continuously monitor the
performance of the robotics equipmentinreal-time,
while being able to predict and detectissues before
theyimpacted the operations.
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Solution

Our Clienthas built Zero Down Time (ZDT) Application
androbotics monitoring solution, using Cloudera
Data Hub as the data management and advanced
analytics platform. They are using Cloudera Enterprise
as the datamanagement engine to gather, store,
process, and analyze sensor data files from 10,000
robots across manufacturing facilitiesinreal-time.
The ZDT Application analyzes data from coming from
robots throughoutits factories to monitor the health
of these criticalmachines and detect potentialissues
that could lead to failuresin the productionline.
Based onthereal-time data collected, if apotential
failureis detected, ZDT alerts the customer’s service
center. Partsand support canthenbe delivered to
tackle theissue before any downtime occurs.

Results

Using the ZDT application, and powering it withreal
time data analytics, has enabled our Clientto transform
theirbusiness and operations, as they edge towards
azero-down time goal fortheirrobotic equipment.
This has tremendous potential toimpact both operational
efficiencies and their customer satisfaction metrics.
Apart fromlowering downtime, using ZDT, our customers
isable touse the data generated fromtheirrobotics
equipment to determine how to optimize the
manufacturing environment including things such
asreducing energy consumption, extending the
equipmentlife and alsoimproving cycle time and
product quality.
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Case Study 4

Enabling predictive maintenance and driving
operational efficiencies across millions of
connected cargo handling equipments.

Customer Case Study - 4

Industry: Cargo Handling & Shipping
Using loT to Transform the Cargo
Handling Industry

Customer Overview:

Having delivered half amillionloadercranes to
customers, and servicing a quarter of the world’s 600
million containers, our Clientis one of the leading
provider of cargo andload handling solutions globally.

Challenge

Inordertoimprove theirefficienciesin cargo-handling
operations at scale, our Client wanted to collect,
process, and analyze datafrom100,000+ connected
equipments worldwide to derive insights and build
predictive models to serve theirend users. They
wanted to bring together data from connected
machineryinorderto provide acomprehensive view
of issuesrelated to cargo handling to ensure their
customers have continuous, reliable and sustainable
performance. More thanjust managing data from
connected machinery, they also needed to add
context to sensor data by being able to combine
and correlate it with otherinternal and external data
sources. Also, they needed to openup theirdatato
the data scientists to do exploratory analytics and
model building as well.
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Solution

Clouderatogetherwith TCS architected a cloud-based
loT solution, built on Cloudera Data Hub, that uses
advanced analytics and machine learning to drive
insights from the streams of data across the millions of
cargo handlingequipment to enable remote monitoring
and predictive maintenance. The end goalis toimprove
utilization, reduce unplanned equipment downtime and
further provide arich, comprehensive view of issues
related to cargo handling to ensure their customers
have continuous, reliable and sustainable performance.

The loT-as-a-Service solutionisbased onTCS Sensor
DataAnalytics Framework (SDAF) that will help collect,
store, analyze and correlate sensor data streams with
datafrombothinternal, external and third-party data
sources. The platformingests data from millions of
connected equipment such as —tail liftsin trucks to
loader cranes, offshore cranes andloading
equipmentsin some of the biggest cargo container
vessels, pulls in weather patterns and forecasts, and
contrasts geography — to perform key analysis for
remote monitoring, predictive equipment
maintenance and anomaly detection allinreal-time.
Sensordatais also being merged with other enterprise
data sources and data from the backend systems for
equipment performance analysis.

Additionally, the Client data science team utilizes
ClouderaData Science Workbench, a collaborative
hub andintegrated development environment
capable of running Python, R or Scala with support for
Apache Spark to build machine learning solutions.

Results

Before having a big data analytics platform, multiple
systems and geographies were functioninginsilos and
there was no comprehensive view orinsightsinto the
operational performance of machines. All of the tracking
was done manually, was inefficient, inflexible and error-
prone. Today Clouderais powering their Internet of
Things (IoT) journey to enable predictive maintenance
and drive operational efficiencies across millions of
connected equipments. They now have a real-time view
of allthe connected equipments and machinery and use
analytics toimprove their operations. The data storedis
now used as the data lake for buildinginsights and
predictive models and the platform will support our
Client’s strategic goal to connect all equipments
across 35 countries by 2020.

CLOUD=RA


https://www.cloudera.com/solutions/gallery/tcs-sensor-data-analytics-framework.html
https://www.cloudera.com/solutions/gallery/tcs-sensor-data-analytics-framework.html

Conclusion

loT and the power of advanced analytics and machine
learningis shifting the paradigm in predictive
maintenance today. Utilizing the power of Cloudera
DataHub, organizations can now easily ingest, store,
process, and analyze unlimited volumes and varieties
of sensordata; use powerful processing and analytics
tools acrossdatainmotionaswellasdataatrest; and
leverage machine learning capabilities across
petabytes of data to drive real-time predictive
maintenance. With Cloudera Enterprise, organizations
are able to benefit from the power of opensource
technologies while leveraging Cloudera’sindustry-
leading management and data security tools that are
criticaltoloT production deployments. Today Cloudera
is powering some of the most compellingloT use cases
acrossdiverse verticals, and, togetherwith ourindustry-
leading partners, can accelerate the time-to-value for
yourloTinvestments.

Tolearnmore about Cloudera forloT and key
use cases, please visit:
https://www.cloudera.com/solutions/iot.html
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About Cloudera

Clouderais the only true hybrid platform for data,
analytics, and Al. With 100x more data under
management than other cloud-only vendors,
Clouderaempowers global enterprises to transform
data of alltypes, onany public or private cloud,
into valuable, trustedinsights. Ouropendata
lakehouse delivers scalable and secure data
management with portable cloud-native
analytics, enabling customers to bring GenAl
models to theirdata while maintaining privacy
andensuringresponsible, reliable Al deployments.
The world’s largest brandsin financial services,
insurance, media, manufacturing, and government
rely on Clouderato be able to use theirdata
tosolve theimpossible — todayandinthe future.

Tolearnmore, visit Cloudera.com and follow
usonLinkedlnand X. Clouderaand associated
marks are trademarks orregistered trademarks
of Cloudera, Inc. All other company and
product names may be trademarks of their
respective owners.
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