What is Hadoop?

How does this stuff work?.

Shared
Processing

Shared
Data
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Cloudera Technology

Making Hadoop Fast, Easy, and Secure for the Modernized Architecture

CLOUDERA ENTERPRISE DATA HUB

Hadoo PISanew kind PROCESS DISCOVER & ANALYZE SERVE
of data platfo rm. BATCH  STREAM saL SEARCH  MODEL ONLINE
I'li-_llﬁEvESFﬁlii_h SPARK IMPALA SOLR SPARK HBASE
« One place for unlimited data " MANAGER
. Unified data access UNIFIED DATA SERVICES MJEF%‘E?’?E?
" Alerti
RESOURCE MANAGEMENT — YARN, Zookeeper rilghgll-(l;?&%%ﬁﬁ TruMublgzr:EE}éing
ave, .
SECURITY — SENTRY + Record Service Si‘;“dﬁ'{‘-’ Change
Cloudera makes it: cmeage .
STORE AL CLOUD
- Fast for business FILESYSTEM RELATIONAL Optimizer CLOUDERA
o Easy tO manage - KUDU - BETA Install and
= manage
. . Cloudera
- Secure without compromise INGEST __ 50007, FLUME KAFKA on Cloud
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MapReduce: A great tool for its day

MapReduce
Execution Engine

The original scalable, general, processing engine of Hadoop ecosystem
- Useful across diverse problem domains
- Fueled initial ecosystem explosion
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Enter Apache Spark

Flexible, in-memory data processing for Hadoop

Easier Flexible, Extensible Faster Processing
Development API (Batch & Streaming)
e Rich APIs for Scala, e APIs for different  |In-Memory
Java, and Python types of workloads: processing and

e Batch caching

* Interactive shell e Streaming
 Machine Learning
e Graph
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The Spark Ecosystem & Hadoop

RESOURCE MANAGEMENT
YARN

STORAGE
HDES, HBase
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John Hope — Senior Solutions Engineer




Our relationship with data
is changing - forever.

cloudera



Data can be a
powerful strategic asset

..only if...

data helps achieve
vour business vision.
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Data is Transforming Business

Drive Customer Improve Product & Services Lower Business
Insights +revenue Efficiency -costs

L%

f
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Exploring Use Cases

« ETL Offload

« Too much data, too little time, too
costly

« Active Archive

» Save all data vs. moving to slow
archival storage

« Mainframe Migration
« Move costly CPU loads
 Real-time streaming

 Fraud detection, patient care,

transactions
cloudera

« Data Discovery
« Search All Types of Data
» Predictive Analytics
» Scalable Bl
360 View of xyz
» Eliminate siloed data
« Anomaly detection
 PB-scale platform for cyber security
 Behavioral analytics
« Multi-tenant / shared resources

© Cloudera, Inc. All rights reserved.
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Yesterday and Today




809%0 of data available to most companies is not
used to make data driven decisions

Existing solutions are not enough.
= Only capture structured data.
= Challenging to adapt to unstructured or
semi-structured sources and diverse types.
= Optimized for clean, organized data,
not uncertain data quality and value.

Volume of Data Generated

2005 2010

cloudera
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Discovery & Data Management Lifecycle

Too little time finding insights that change the business =
P
HEH
f(x)
R

g .

D Select Prepare Transform See Interpret &

ata Data Data Data Patterns Evaluate Knowledge

pd 4 4 4 < pd |
~

~ ~ ~ ~ ~

Traditional Approach | ich l
:‘b\ Model First vs. Data First nelents ii‘é
F——80% ——————————20%——

3
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Inverting Data Access Cycles

What if we could make data 80(y
preparation 20% of the o \
effort so you can focus 80%

of your time on executing

and improving your \ 20%

business?

cloudera
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Adopt an Agile Approach

Successful projects start small, fail often, and iterate to success

210

Collect, Create,
2. Explore and analyze, quickly. Manage

unlimited data

N\l &

1. Get data you already have, or create
new data.

3. Deploy your application.

...and repeat

Operationalize
Add: insights to drive action

new data sources, more
USers, more use cases,
more complex analytics,
go real-time

Explore, Analyze
data in many ways

© Cloudera, Inc. All rights reserved. 15
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Discovery & Data Management Lifecycle
Move quickly to business changing insights

?
HEH—
f(x)
m
o — |
-.-.l.‘-ﬁ
Dat Select Prepare Transform See Interpret &
ate Data Data Data Patterns Evaluate Knowledge

pd 4 4 4 < pd |

~ ~ ~ ~ ~ ~

o Cloudera + Open Source Frameworks Insights
:b\ Data First vs Model First ii‘é
F———20% ———F——80%——

6
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Current Data Management Architectures

Limited data. Single access. Platform silos.

Gl N X|Limited Data
o Pl %
T - - X|Structured Only
X|Slow Performance
2k Sl x|Restricted Use
X|Difficult Redundancy
X|Sometimes SPOF
I >
— — .
—<] — XINot Real-Time
20% of Available Data Used Today XIMa ny more.....
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Fast, Easy and Secure




Cloudera Enterprise Data Hub

Unlimited data. Diverse access. One platform.

n
=
Q
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o
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o
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Yesterday
cloudera

PROCESS, ANALYZE, SERVE

UNIFIED SERVICES @

DATA MANAGEMENT

INTEGRATE

Today
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Cloudera Enterprise Data Hub

Unlimited data. Diverse access. One platform.

cloudera



Cloudera Enterprise Data Hub

How does this stuff work?.

Shared
Processing

Shared
Data
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Cloudera Enterprise Data Hub

Making Hadoop Fast, Easy, and Secure for the Modernized Architecture

CLOUDERA ENTERPRISE DATA HUB

Hadoo PISanew kind PROCESS DISCOVER & ANALYZE SERVE
of data platfo rm. BATCH  STREAM saL SEARCH  MODEL ONLINE
I'li-_llﬁEvESFﬁlii_h SPARK IMPALA SOLR SPARK HBASE
« One place for unlimited data " MANAGER
. Unified data access UNIFIED DATA SERVICES MJEF%‘E?’?E?
" Alerti
RESOURCE MANAGEMENT — YARN, Zookeeper rilghgll-(l;?&%%ﬁﬁ TruMublgzr:EE}éing
ave, .
SECURITY — SENTRY + Record Service Si‘;“dﬁ'{‘-’ Change
Cloudera makes it: cmeage .
STORE AL CLOUD
- Fast for business FILESYSTEM RELATIONAL Optimizer CLOUDERA
o Easy tO manage - KUDU - BETA Install and
= manage
. . Cloudera
- Secure without compromise INGEST __ 50007, FLUME KAFKA on Cloud
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MapReduce: A great tool for its day

MapReduce
Execution Engine

The original scalable, general, processing engine of Hadoop ecosystem
- Useful across diverse problem domains
- Fueled initial ecosystem explosion
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Enter Apache Spark

Flexible, in-memory data processing for Hadoop

Easier Flexible, Extensible Faster Processing
Development API (Batch & Streaming)
e Rich APIs for Scala, e APIs for different  |In-Memory
Java, and Python types of workloads: processing and

e Batch caching

* Interactive shell e Streaming
 Machine Learning
e Graph
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The Spark Ecosystem & Hadoop

RESOURCE MANAGEMENT
YARN

STORAGE
HDES, HBase
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One platform. Many applications. Future Proof.

Increase Reduce Mitigate
Revenue Costs Risks

Business
e (R
o~
Cloudera Enterprise: Fast, Easy, Secure

o >
7 -
o2 5

Technology
Use Cases _ .
Data Data Discovery Real-Time Data
Engineering & Analytics Applications
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Apache Hadoop
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Big Data Landscape 2016 (Version 3.0)

Infrastructure Analytics Applications
s : 4 < i s ' . - Y4 aYd
Hadoop Hadoop in Spark Cluster Services Analyst Analytics Dafa i":'e"ce h Visualization Sales & Marketing Customer Service Huma’"l' Legal
On-Premise the Cloud Platforms Platforms Platforms [~ insi Capita
) databrick "~' m'l'“m" . _ occontext relevant” 5+ i +ableau RADIUS Gainsight OMEDALLIA P RAVEL
cloudera ., o g sramazon icrosoft Azure | | Edatabricks Q Palantir B Microsoft|| conmmuum: & pataRobot || © cooe Mblocomreach Zeta ATTENSITY == E;Id
roromeete [ | @ oo 3 AYASDI guavus || Alpine” Qlik @ |cbker | | i eversmme  livelyred ciannemioce || O [UDICATA
Pivotal IBM InfoSphere GridGain/em | |, .5 s -*—'docker Quid enien —D Datameer P MODE plc!LIIy- ARIMO™ >,  ERoambi b"-'EYOnder ‘s Lattice &2 cLickFox Ceonnectifier
i . WP TREASURE 52 MESOSPHERE = T tonian = o —Ainfer SAILTHRU QSTELLAService ic < Everlaw
IBM InfoSphere A O hTA TACHYON il > Dighal . ddataiku @ L A textic
& ieth ) N E x U s|| @ core pepperdata @ ReSnng Bottlenose {“ipoming  €aSense & datorama persé_do Ssense ||NGHDATA <28 Preact entelo || @Brevia
I bluedata je ro altiscale mbule @ StaekIQ J \-.._ imr|ana yhat AN ALGORITHMIA J\_ cHARTIO ) BOUANIIHND ACTIONIQ h-m PREMEPNITION
— ~ N - ~ \_fuse/m 4NGAacio J\ edappuri Wiseis )\ 1 PAS )
NoSQL Databases NewSQL Databases Bl Platforms Statistical Log Analytics Social -~ — ~ 7 = N - ~
mazon '-_) Google Cloud Platform Clustrix Pivotal Wi Power Bl aTa:on Computing splunk'> Analytlcs_ ) ‘Ad Optimization Y ff:\tj:'l.:lrgv Ver"!:lca! Al
namobB OrACLE . X @ gsas || 9§ Hootsuite"| 535 AppNexus ® CYL Applications
v £t A e paradigm4 [T O @sumologic (& "7~ w ] CounterTack cybereason facabook
icrosoft Azure  g° MarkLogic © memsql - Wave Analytics . = = Cr|teo] Threat Metrix X .l
.lnongo DATASTA>S VOLTD?B' §P||C_e G Data @ birst Ribana < QIATRSIFT X =erocketfuel AREAT  “Giincione ) .
Good| B URITY =
= Q Couchbase -JM‘ ariaDB citusdata platfora (...—3’ g M . Eh?{gpf‘; tr:_cx @ !qtegral o the'l'ra__&_i'BDesk E' ecorded Future ==,' ,(\;,",'frﬂ'.a‘n OO Clara
" Iy . ( 2 <} MATLAB synthesio . dsﬁlcr = b e ] )
\_ "+ Sequoiais redislabs @ influxdata Tiafedien. § Cockroachass | | (atscale .~ mamnms 4 loggly J{_ reach ) | Lo ‘ .y AFORTSCALE “ssiftscience || KASISTe
- ~ - ~ 3 AT = i
a Graph MEP Cloud EDW ?ata "N/ Data ) Real-Time |[Machine Learning|[ Speech & NLP 4 Horizontal Al \_Data:tu Qppier M C """_} \QKWLW. feedzal =2 NIFY':'J) \_ ata )
Databases|| Databases Transformation || Integration . : @ = - -
TERADATA “+*amazon. eerat «"amazon_ : Learring Narrativescience # : ®icn wmso': . (" Publisher )( Govt / Regulation )[ X Finance h
i alteryx informatica senices : .. Cortana. € sentien Affirm ine .
®neos (| (FZEEEM (| @ i ST | | e wenaeaneers sngmn M2O 1 | [ uance v ViV et @ socrata  HLendingClub
'4‘% -Nw‘é—".ﬁn Pivotal :Salend. ) MuleSoft “striim ercvrne, DatoYK ' - — ®utbrain o oPENGOV OnDeck> .Kreditech
TRAR - Bcton S < owflake tL THIFTQCTA snc:pLogic onfluen () rapicminer . & apiai OQ?«%:»»W'“ oy Taboola . @ﬁ"a"‘e LendUp &7 Kabbage
- (!_‘)rienIDB' /% kognitio ar WATERLINE fmr‘di‘;:_: 3% BedrockData ] F cedo VISENZE @__,;:;;;;;d poscares clarifai quantcast @I FiscalNote btidemark w INSIKT
- il StreamSets = . i - Y : I, N Eran - o eniema N N
\43 InfiniteGraph EXASOL ¢ dremio Infoworks patation )\ xplenty ) | dataArtisans J{ mriccicion1o g sonan )| iSison & lllll[ S HMatalMing mJ Chartbeat l:] eneoeor. O Z uora ll.pahqmlnr MY % Lenddo
> _ - < 7 = = = > — | @yieldbot markd43 || kensne  ABYiA  ISENTIUM
Management Security Storage App Dev Crowd- Search Data Services |[ For Business Web / Mobile €57 OpenDataSoft B Cuantonian € sentient
/ Monitoring & TANIUM® «"amazon apigee sourcing ) | susoroeny ORACLE Analysts / Commerce \__Yleldmo _J_ . N ° _
[T = ~ - = Anahtic:
O NEU\I %)eYu{f[‘AMICS I.':al '."u"n“? O« servees @ amazon mechanical ik 55 ExALEAD *4" Origamil_ogic (—"(':;"Ié:ilt‘;nel : rEducation/\ g Life Sciences hYd Industries N
Z'amazon actifio g,,;:;:;;,w e O:_::“m cCRSK - d b & Lucicworks ClearStory . '_',:). Learning Qg‘éﬂ:nsm S OP®WER &Harmony-
T pana y > - 1T RJMetric eBruecore| |-.. ) - TN
SplI.INr‘IIJII'(ﬁ:verIﬂ.r @ CipherCloud = nimblast $FTypesafe cmdp:m, 2 clastic = et B B Bt b il -PCAMPLlTuDE 73 granify 7 KNEwTON > Recombine m ! Ret‘all l-‘(' \ o N d@
onos N QD || " oo || Somo N MAANA @ swittypel || o gmmmm||  ©'RRC || sumall # s | | Clever _xvmuss FLATIRON [fsTiTen rix e
Yrocana DRIVEN 8 e sqrrl =4 BlucTalon Qﬂ.umulo BRIVEN ¥WorkFusion Algolia sineoua DataKind import @® (- retention custora Geclara oeoszymergen HealthTap® S
N~ — N N - = ~ @ metasiora ZEPHYR Swiftkey 2@ FarmLogs
Cross-Infrastructure/Analytics - PANORAMA | Gingerio = transcriptic Glow || “Howcood KLLTR © 8t
— kl"lOLl.!@ ) \_@enllhc QAiCura ‘Q‘ Atomwise

LTl
warazen. Go

gle =- Microsoft

XY osas JI8 &) o ERTIGN vimware TIBC2 TerADATA ORACLE Ml Netapp

\_ 'm0’ statmuse B E-'-XEVER_)

Open Source

~

Framework Query / Data Flow Data Access Coordination Real-Time Stat Tools Machine Learning Search Security
acCcurmiueo
[olo z" " E] Apach SINGA Apache Ranger
fnaerU,D %ﬁ. s HaRSE @ mongo stalend £35S STORM Spa ﬁ:;{ GR || crosoive pache @ * mn:lm s [ ]
YARN ; MESOS P iﬂ; 35 Ii @ cala Caffe S0 CNTK : N " o
e kafka Igee . Tensor Z
Spo TEZ%S 3 "SLAMDATA K’i:':?rin\h_ ? KZSCH—N:%ég nifi Zookeeper aFl'nk = .@" vexa EEAtUreFu s Solr-
e T thk mcugp Google Cloud Dataflow ouc seriak oreNTSOEEE Ap rche Ambari “@F TACHYON druid Qgcipy VELES ~ ‘ 453 DIMSUM ’", prier - DLA) o yrane Zrmm )
Data Sources & APls Incubators & Schools
4 4 Health a 10T Financial & Economic Data Air / Space / Sea Location / People / Entities Other
iawsone GARMINEEE | Bloomberg | bow sones Aspire  |[sodem Exeeran Lermen ] amsseve || Lo pm
- _ . R . gWWerx I THOMSON REUTERS , Pl.aglsET _:31__._ T Y _r STREETLINE @esri gDataCamp INSIGHT
s Practicefusion = Fitlit ) O reiis @ samsara || y=DLEE " PREMISE EAPITAL IO i A GARMIN. LElEEIERS STREETLINE . k '
Withings ¥ vavLipic nelatmo /\/ D quandl xignite ERECBrsicHs —RUITS 5::.* 228 Crimsan Hexagon *r:nmmm =% factual. Place([@ panjiva =< Datatlite
\_ Qkinsa () Human API Augury et WCLTGET aviimare rottermark StiockTwits @estimize &8 pLap = Airware () proneDepioy C) CIRCULATE (@) placemeter BASIS i’?a}ﬁense N DATA.GOV Q The Data Incubator | =" )

Last Updated 3/23/2016

Matt Turck (@ mattturck), Jim Hao (@jimrhao), & FirstMark Capital (@firstmarkcap)

FIRSTMARK



Kudu

RecordService

)
Hadoop Isn’t Just Hadoop Anymore Spark
par
Parquet
Sentry
Spark SparkSQL
Tez Tez
Impala Impala
Flume Flume F|ume
Oozie Oozie Oozie
MRUnit MRUnit MRUnit
HCatalog HCatalog HCatalog
APACHE HADOOP >g0op 2a00p >qoop
Sqoop Whirr Whirr Whirr
Whirr Avro Avro AVIO
| Ayro Hive Hive Hive/HoS
Hive Hive Mahout Mahout Mahout
Mahout Mahout HBase HBase HBase
HBase HBase HBase ZooKeeper ZooKeeper ZooKeeper
Core Hadoop ZooKeeper ZooKeeper ZooKeeper Core Hadoop Core Hadoop Core Hadoob +
(HDFS, MR) Core Hadoop Core Hadoop Core Hadoop + YARN + YARN YARN g
2006-07 2008 2009 2010 2011 2012 Present

cloudera

© Cloudera, Inc. All rights reserved. 29



Apache Hadoop

Scalable

Flexible

Open (future proof)

Cost-Effective

APACHE HADOOP

cloudera
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