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Cloudera Enterprise Introduction

-- From Hadoop to Enterprise Data Hub
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Limited Insights
& Power users struggle with data.
@ Many users have no data.
Compliance and Privacy
& & & & More data, more users, and

more tools create complexity.

9
g @ @ @ Need to balance business agility
with security and governance.
i Limited Data

Not efficient to keep existing data,
let alone handle new data sources.
@ Time consuming to transform data
for analysis in existing systems.

cloudera

Data
Access

Data
Systems

Data
Sources

Business
Analytics

Databases/
Warehouse

Existing

Data

Operational
Applications

Custom
Applications

New Data
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Unlock Value from Data

From analytics for some,

@ @ @ to insights for all.

YYDV
888

Manage Compliance

From risk due to regulations and
customer privacy concerns,

to trust in a secure and
compliant platform.

Keep Unlimited Data

e5 EW

From disparate and limited views,

to unlimited information access.

cloudera

Data Business Operational Custom
Access Analytics Applications Applications
Databases Enterprise Data Hub
Process | Discover
Data
Systems Security and Administration @
Unlimited Storage
D E o o
ata xisting T
Sources Data
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Cloudera
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ClouderafllHadoopd: &

» Clouderas&Hadoop Tl H [ & K oTHk#,  [AIAS 1 & No. 1 Hadoop & AT W FE 7

« Hadoop~f- &t 43
« 24 K 5 — Flume, Sqoop

- B ¥E 17 — HDFS, HBase, Avro, Parquet

- B A FE — MapReduce, Spark, Hive
« B350 M1 — Impala, Solr

cloudera

cloudera

JIRA Contributions, Source: ApachelIRA
January 2012 — February 2015

Projects Included:

Accumulo Mahout
Avro Oozie
Bigtop Pig

Crunch Solr

Flume Spark
Hadoop Core  Sqoop
HBase Tez

Hive ZooKeeper
Kafka

© Cloudera, Inc. All rights reserved.
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 Cloudera Enterprise
— Cloudera$tfit 7 100%H- Y5 1), FFiBbR{H I Apache Hadoop & 17 hix (CDH)
— 1lHadoopE 1E#E A AV 2 3 A ] Cloudera Managerf1Cloudera Navigator
- e E AN =4 K2 s 7 2 I Cloudera Director

VN FAE I Hadoopd BEFE VI FIAIE

o R T IR DX A AR SCHRF [ BAAH P vt SC 38 [ BA

L FHR o 1 gk

Cloudera Enterprise
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Cloudera Enterprise
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- BIME, BERL i M
it

» HedE e EAE
TFIBU e

. 100% T Hadoop Az HAH ¢
Search Streaming AF

Transform ¢ BBRIE R AR A
- FHTBAPI
%ﬁ/ﬁaﬂﬁ%’;ﬁgﬁi
—F
System and Data Management Z?ORU%’eCrLO,ﬂ:SiZ‘agfnager @ - AT A\ T
- AT AT
Unlimited Storage « ZRLIIAL TS

On-Premi Public Cloud + PRI
n-Premises ublic Clou L s
Dep_IO_V_ment Appliances Q Private Cloud + JUHUEE
Flexibility Engineered Systems Hybrid Cloud

cloudera

Process Discover Model Serve

Ingest Analytic Database || Machine Learning ' NoSQL Database
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The Open Source Platform - CDH
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CDH — Cloudera Distribution for Apache Hadoop

« 100%H-5 HH bR
H ¥ JHadooptZ% >

Process Discover Model Serve
Ingest Analytic Database || Machine Learning & NoSQL Database — AR AR
- ZFEHI AT AT
Search Streaming - YR (fd) EHEIEZL
Hansion - RIS REN A 5|
- AR Z B R
Workload Management @ - % i HiHadoopZZ HLIH I

Unlimited Storage
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CDH

- CDH
~ B AT I Hadoop & 4T hi
~ 5 e HRRE RS, &l P 4% AT ML AS: 56
- BRI EH, H2Z2H TR
— 7R & AN EE R A8 Hadoop
« M1 H A — LS Hadoop & AT Wi i % Lt
~ClouderaffifHadoopH & 1], HAth) PN & Hadoop%E Al ELCDHEE %

~FIHadoop trunkf TR [E2D, BERUENLSS I RT RIS s M, Hth) AL
Hadoop I 1] %%WMJCEM&H , TCIEARIEFEA M

- A RN SCRrRE VT, HoAm) R AN ER B Clouderatl & 1 i
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Process Discover Model Serve

Security and Administration @

Unlimited Storage
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Apache HBase
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Apache Kafka

[ Producer J [ Producer J
BT KRR A Broker
Hi45 LA Topics /7 =05 A Kafka § \Al |
: Broker 1 Broker 2 Broker 3 i
B—"TopicEl 7] A#E 53 |
! Partition 1 Partition 2 Partition 3
73 A o3 Aii{EBroker & (Leader) (Leader) (Leader)
i LN N\
BRI ZANEA, Hop—A Partiti \2 Partiti&\} //Artition 1
HNleader | N N 1 N
| Part|t|on§\ PartltM Partition 2

Producer, Consumer#f S partition

BT HE 2

_________________________________________________________________________________________________________________

[ Consumer J [ Consumer J

CIOUdera © Cloudera, Inc. All rights reserved. 17




Kafka + Apache Flume

« Kafka 7] LL#% A B N Flume HChannel
Flume Sources F Sinks 7] PAFiC & Ji¥Kafka ') ConsumerflProducer

Hadoop Cluster

HDFS/HBase

Map/Reduce

Processing

Custom Code Kafka Flume Agents
Consumer Group 1
Toplc  partition 1 ]
Producer A st > Agent 1 —
N LT ] | T
" >
- Partition 2 Ry ~
< py | [ | B
...4 ‘a.
.:.' ‘l.
Partition 3 Dl L
Producer C - ,.'m Agent 3 .>
...... > A N
[v] 1 2
Consumer Group 2

Flume Sinks Write to Kafka:

Read from logs, files, jms, http, rpc, thrift,

etc and write events to Kafka

cloudera

Data Sources

Logs, IMS,
WebServer
etc.

Flume Sources Consume from

Kafka:

Write data to HDFS, HBase, or Search

Flume Agents
Agent 1
7
. Agent 2
-
Agent 3
N

© Cloudera, Inc. All rights reserved.
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Apache Spark
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Process Discover Model Serve
ﬁéggﬁi ﬂﬁﬁqzé? Eﬁﬁﬁﬁﬁﬁ%%%ﬁﬁﬁ Security and Administration @

Unlimited Storage
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Unlimited Storage
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Bl and SQL Batch Spark developers
Analytics Processing
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S
350 Single User vs 10 User Response Time/Impala é
Times Faster =
300 (Lower bars = better) \ o
= 250 \ g
T S \ 5
S 200 - N
c > ~N 3 \
= 150 1 S o > \
@ R o o :
S ”1 - 2 2 2
i= 100 o m - o \ <
n - v V)
> 8 E 5
£0 ﬁo ; = 10.6x \
0 _—— 5.0x \
Impala Spark SQL Presto Hive-on-Tez

Independent validation by IBM Research SQL-on-Hadoop VLDB paper:
“Impala’s database architecture provides significant performance gains”
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Cloudera Search
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Discover
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cloudera

BI/Visualization
for Analytics
(ODBC/JDBC)

Full text Search
for events
and messages

- Event storage and Retrieval

CIOUdera e ey, Inc. All rights reserved. 26
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NRT Data indexed
w/ Morphlines

Raw, filtered, or
annotated data

om mm mm mm =y

End User Client App
Hue)

(e.g.

- e - e e o

Search queries

\ /

SolrCloud Cluster(s)

NRT Replication
Events indexed
w/ Morphlines

Cluster

Indexed data Golive updates

HDFS

MapReduce Batch Indexing w/
Morphlines

JBBEUEW eJopno|D
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/ Data Warehouse
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4515 T FFURAONA: ~ 2kt DR 0 KR AR ) U AR s e D i
SAPRIIE 25 7 ] A5 21 BE R B &

o FHPLSREN A) @il (P12 B — 58 K ) Committer |4
e Tt) V2 IR — v BRI 54 X B LE T ThEE 15 21 B4 B

Hadoop Trunk Development Over Time

N\ NN\

Hadoop 2.2 Hadoop 2.3 Hadoop 2.4

I

l v v
CDH 4.0 CDH 4.2 CDH 4.4 CDH 46 CDH 5.0 CDH 51 CDH 5.2 CDH 5.3
(06/2012) (02/2013) (09/2013) (02/2014) (04/2014) (07/2014) {10/2014) (12/2014)

P

N\

Hadoop 2.5

e

.

Ll

Hes
W
a5 O
oA
Sig
m:a
e W

N

Hadoop 21

N\

Hadoop 2.0

Patches
“'spodyoeg
Patches
“Usuodyoeg
Patches
suod;{:;é-g""
Patches
suodyoeg
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» Clouderag 89f7Hadoop LA e #H R AL I Committer, 85 :
- Hadoop, HBase, Hive, Spark, Lucene/Solr, Flume, Sqoop<5 1l H
- Cloudera$efit | 5% %2 {2t Hadoop i fiE

« HDFS/YARN HA, Hadoop Secure Communication, HDFS Short-Circuit, HDFS
Caching, HDFS Transparent Encryption

- HBase snapshots, HBase multi-tenancy

- HiveServer 2, Hive-on-Spark

» Spark Streaming exactly-once, Spark Shuffle Optimization
» Solr + Hadoop Integration

CIOUdera © Cloudera, Inc. All rights reserve
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Security Infrastructure in Cloudera
Enterprise — Apache Sentry &
Cloudera Navigator
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ANV EIE - & IO BRI B H R
- Hadoop X ATHE I AR Z Tl H 8l = 48— 1) Z =i i T &
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Apache Sentry, HDFS Encryption, Cloudera Navigator, Key Trustee

EAE i el e o N
- 2R EEE S AT 2
- Z M E R PR TAE
- 2N HIIF KR
2. Access Unified Role-based Authorization - Z 7 V5
: " : — AR M ) A A it B R
Security and Administration ATV A B
3. Visibility Auditing & Governance

r Unlimited Storage

4. Data Encryption & Key Management

ﬁ

CIOUdera © Cloudera, Inc. All rights reserved. 34
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WIE, AL, &1t LA

Perimeter

PR AR H 2 A]
PAT ) B2

Technical Concepts:
Authentication
Network isolation

Cloudera Manager

cloudera

Tk e

Access

& SCH P el v Al
CAT IRl K04

Technical Concepts:
Permissions
Authorization

|
Apache Sentry

Visibility
HetiE A2 H 7R B
JA 16 b PR B

Technical Concepts:
Auditing
Lineage

Cloudera Navigator

Data

TR Al PR AR 1
ARV [+

Technical Concepts:
Encryption, Tokenization,
Data masking

-
Navigator Encrypt & Key

Trustee | Partners

© Cloudera, Inc. All rights reserved.
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- Z IZK I F M IE (Cloudera Manager, Kerberos, AD, Hue)
CEHYG, B4EANR, KU, BILE
« Gt — B AT 0] #5211 (Apache Sentry)
A B BRI S — 19U 1) 2 A ] SR
- Zi#E{R3 (HDFS At-Rest Encryption, Navigator Encrypt, Navigator KeyTrustee)
- On-the-wireflat-restZ{#5 r 77, FF N E A Key Management /7 &
- &M HIH i1 (Cloudera Navigator)
e NE UM A T7 AT DT IR AR, AR R E U
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System
Services

Data Scientists/
Analysts

Admin support
and Security
monitoring
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HTTP Session
» Business User
—
Hue = :__" i
AP/S
- AM{ A .
S— — ___:_l!-: |[_|'_|'_'-. —
LDAP(s) = 3
I TF IDBC/CDBGER ~2>
s ik
LDAP oap | | ——ioaPl)

Authentication Authentication

Identity
Management

Authentication Domain

vy

HDFS

+ACLs
+Kerberos
+Encryption

HiveServer2 Impala

Service/Imperspnated Account

Hadoopifig]
iR

Standard User

»
i ) Shell User

SPENGD

Impersopated
Account

Kerberos Realm

~

oy
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cloudera

Identity
Management

KDC

_____ L ) LDAP Kerberos

SentryBinding

AuthZ

T
o
=
o
[

e}

HiveServer2

Definition/Retrieval—

Sentry Service

Group Mapping

© Cloudera, Inc. All rights reserved.
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K E VAR ARG AFERYT  (Navigator Encrypt, Navigator KeyTrustee)
B SO, AR BIARME AR SR, B SO DL R e R S

- HDFS X 4 HIER$" (HDFS Data-At-Rest Encryption, Navigator KeyTrustee)
» HBEPRYHDFSHY S4B H s s

o I 2L T P @ % (TCP over SSL)
« BT SSLI) ™ AL [R]  £8 18 A5
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Navigator Encrypt/KeyTrustee (Gazzang)

« Navigator Encrypt
« A S R EAE RS, Linux U RSELL R
« EAEFE 2 M (AES-ND
AERET AR )y R

« Navigator KeyTrustee

S L ORI
.ﬁjﬁg@%ﬂ%ﬂjﬁ‘ﬁ s-Based ACLS ...7...
- on-premise Y # Saas

Key Trustee

File-Level Encryption

Key Manager
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Cloudera Navigator

. ZTH A 1T RE
- XfHDFS+ Impala. Hive. HBaseflSentryH] & 118 B L4 b A id & & Fi g 0
-%gﬁﬁ)ﬁ/ﬁﬁ)ﬂéﬂxﬁmm Impala. HiveATHBase 1)1 M AL SR DA PR UE XS FRFA A2 &R0 I IR A

o HHE K INAER R

o PROEE A RE G, s K I

éﬁf?ﬁfﬂmﬁﬁﬁﬁﬁﬁﬁ): H € e R R 2 5yERE, [T 2R B S5 IHE
i s

- BT P BB AR S B R IRIIAK S R, S uE AR Sk 5 AR AR R

o A DL H AR A S B AR F IR s BE B R AR

o A i A B
- E SO H BN B W B A an I BL AR, B3R, (R SO g — —D)#ls:
FNavigatorF & EI’JE%ITEE@ e /J
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cloudera navigator

salesdata Lineage
This is the real estate sales history from March i‘
2014 in New York. Obtained by monthly MLS
feed.
tags: realestate
sales
mls
source type: HIVE
type: TABLE
path: hdfs://mdonsky-
11.ent.cloudera.com:8020/use
r/hive/warehouse/salesdata
input format: org.apache.hadoop.mapred.Te

xtInputFormat

output format: org.apache.hadoop.hive.qgl.io.H

ivelgnoreKeyTextOutputFormat

owner: training

created: Apr 32014 2:04 AM

source: HIVE-1

origin: mls
month: 03-2014
state: NY

retain-until: 5-15-2018

Schema

select count(*) from salesdata

invalid_salesdata

salesdata

s_borough
s_neighbor
s_b_class
scp
s_block
s_lot
s_easement
w_ec p.2
s_address

sales_by_region

s_app_num
s_zip s_neighbor
residential_units create table invalid_salesdata as SELECT s_price FRO... price

s_com_units
s_tot_units
s_sqg_ft
s_g_sq_ft
s_yr_built
s_tax_c
s_b_class2
sales_price
s_sales_dt
s_num

RegionCount

create table sales_by_region as SELECT s_neighbor,su...

admin

sales_by_region

tags:
source type: HIVE
type: TABLE

owner: training

() Instances

created: Apr 3 2014 2:55 AM

source: HIVE-1

sensitivity: low (except for Brian)

expires: 2014



Most powerful Hadoop platform
Management — Cloudera Manager
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Cloudera Manager

- Cloudera I\/Ianager - LVET

llﬁ IE_ ﬁﬁT/\T\E
EHEE EEEI/\

Status [ Charts 30m th 2h 6h 12h 1d dw 30d @~

v O Cluster1 (C0H 500 Packages) - v Cluster 1 (COH=0.0) — ﬁ ﬂ: ﬁ é E/J }E %)[_‘ gl
O =B Hosts 8 Cluster CPU Cluster Disk IO Cluster Network 10
© © FLUMEA .
e | = E e S ELAE 1 1 2 R
O B HDFsA - i i 1430075 M\
© W HVEA - o e / ] !
o s -  \MAAem—— | I NN A _ LDAP/Kerberos/SNMP/Rest API£E i
O Y IMPALA1
O @KS_INDEXER1 - HDFS§ 10 Running MapReduce Job: Completed Impala Queri A '_'*)_L %% 9‘—[‘ &
@ B MAPREDUCE » B B iI;II:'ISI'III'IQ apReduce Jebhs :ul':r:: :conTPa a Queries _ /\ E ﬁ l:] Q
© @ oozE1 - — g 3 I
O % S0LR1 B - | . osl 2 _ ﬁ%‘JﬂE 4 %
O ‘C{SPARK-W - - . ‘ - E l:] j(
O ®s0Q00P1 - " 01 FM 01:05 01:10 " 01 FM 01:05 01:10 o 01 Ful 01.05 01:10
O M YARN-1 _ %%E‘F ‘/)?
O # ZOOKEEPERA . PerPoolRunn ing Applications
©0 ClouderaManagement Service —_ E Z\j] 4/& E/\J | E’ *D 1/§\ I:J:I‘j:& ﬁl:‘

© [ mgmt

- JFIAPIR] AEE 2R =7 T A
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P

ZJ) L e A T2

P4
SN
/

Cluster 3
CDH CDH CDH CDH
5.3.31.cdh5.3.3.p0.5 5.3.21.cdh5.3.2.p0.10 5.3.01.cdh5.3.0.p0.30 5.241.cdh5.2.4.p0.3
FREE ET# ET# RS

BiE~

CDH KAFKA
5.2.1-1.cdh5.2.1.p0.12 0.8.2.0-1.kafka1.2.0.p0.2
ET# ET#
o
Rebalance... Rolling Restart
Deploy Client Configuration... [ Restart Roles with Stale Configs Only
Upgrade HDFS Metadata
) Restart Roles with Old CDH Versions Only
Roll Edits...
Restart Role Types
Download Client Configuration ¥ SecondaryNameNode

[« NameNode
Enable High Availability... ¥ DataNode

C|I.I5ter 2 Ji L st it Number of Slave Roles to Restart Together

1

CDH CDH CDH CDH Stop Rolling Restart when this number of Slave Batches Fail (For Advanced Users
Only)
5.3.3-1.cdh5.3.3.p0.5 53.2-1.cdh5.3.2.p0.10 5.3.0-1.cdh5.3.0.p0.30 5.2.4-1.cdh5.2.4.p0.3 o
(] ET# ET# BT

Confirm Cancel

1B{E~
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¥ B - H g - & B

bl k- A admin

Z#Hl va E
B 54
+ GE -

hdfs3 (cluster3)

Bfx: hdfs2 (Cluster 2)

Q| =

B&{%: /userroot/simpleData2 > /userfroot

ama HE ERH 0430, 5 REM.

FREfr 2015 E4 A 140K L6 530
F—RERTh 2015 F4A14 A L6530
T—RiEfT: 2015F4 814 A L6535

*~

HE

Fonaefia)
SEERAE]:

i

FIEHE
FEHIFDCE
AR

E PR
EERIF:
SRR A
MapReduce {Eik-

cloudera

HDFS replication succeeded.
20154 H 140/ _Fes 30
20155451408 L6530
FHER

5 (ISR

5 (EMER)

309.9 MiB

0 EERCA
0B BB
0

smis e

0

tRiEALE
aEfT
RMETT
*H
i3

5

ZATR
REETHIEH -

BI S HE AT B B

&: hdfs3 (cluster3)
wa E¥R: hdfs2 (Cluster 2)

ﬁ B&4F: /userfroot/simpleData2 = /user/root
FiamdiEl: 20155471408 L6535

hdfs3 (cluster3)

B#r: hdfs2 (Cluster 2)
#&43: /user/root/simpleData2 > /user/root

e HE ERH 003, 50FER

EREfr 2015 4R 1488 £7 505
E—RERYy 201554 F14 F £7505
F—RET 201554714818 ET510

20155 4B 1488 _E6:530 AT

2015F 4814585 F6:525 AiTH

201544 F 1488 6420 %M
2015 4 H14Hm% L6515 KM
201554 1488 L6510 %M
201584 F14H8% 6505 &M

201554 H14H8% L6504 £

ATEH 5 (309.9 MiB)
EEHIES 0(08) AMETIHEH 0 MR 0 Bt s

a[EFIfE 5 (309.9 MiB)
EEHCEE0(08) KMATHM 0 SRR 0 Bl

o

RE~
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cloudera Im OB - TN ol - wE Bk - &6 - &2 L= RGEUCTRINE 3] =3 - 1 admin
Cluster 1 « 3054 7E 20154810, FF10528 CST 78 » W <
B HDFS #=% =fl ®BE &% &% XHIKSE B - O 1B~
EEMAaAlPids
—SHE B AP#H
Configured as part of enabling Kerberos. Th¢se changes should be reverted only if you want to disable Kerberos. ((E2I{5&....) 2015-3-30 22:38:53 CST
MR £35RE | ERES !
EEFRSITAERARE. (EMHE8.) 2015-3-28 10:03:43 CST admin
EEHRSIERAAER. (ERES.) 2015-3-28 9:59:34 CST admin
EEHRSIERARAER. (ERES.) 2015-3-28 9:58:42 CST admin
EEHRSIERAAER. (ERES.) 2015-3-28 9:42:13 CST admin
Express wizard autoconfigured (IER{ES. ) 2015-3-27 12:12:29 CST admin
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»

ﬁﬂ: Conﬂgured as pan of enabling Kerberos. These changes should be reverted only it you want to disable Kerberos.
EH: 2015-3-30 22:38:53 CST

Jii Tk

alEMEA:

B 620

BEEE HAfSHE

Et il ijEH L.
DataNode Group 11858
DataNode HTTP Web Ul 3] 1006 DataNode HTTP Web Ul flif . €55 DataNode FIEHSFRELH HTTP #iht.
50075
DataNode £ 22340 1004 DataNode #] XCeiver i # T 0. £54 DataNode HE EFm2s Hitrht .
50840
DataNode ¥iEEIFATE 700 DataNode i HEREIAMITHRGEPRE TR FWREMA\i#El. 755 30 700 ZEFE-

DataNode Group 3 125
DataNode 7 223 1004 Datahode ff] XCeiver M gR0- £55 DataNode fFHNSFrE7 it

|

M| i

T REL R FH]
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HAEH I 5 &5

cloudera o BE- I B - a5 Bk - &6 - =9

T ks FastreeE rorsemEl sasres B0

FraEE i

v Hii

© [ cloudera Management Service: Service Monitor {1 Java HtE> (S0
HEFZRIMHEA R 256.0 MIB =24, A FE.E 27.0 MiB-

@ [[ Cloudera Management Service: Service Monitor F1E73E Java PIAE
2 FHE Java FRFASR 1.5 GiB, ATBLE 98.0 MiB.

@ [ cloudera Management Service: Host Monitor 7 Java &7~ (740
HWIERIEA R 256.0 MIB =, A TE.E 27.0 MiB.

@ [ Ccloudera Management Service: Host Monitor P12 7-3F Java Tz
wiv aE Java PR 1.5 GiB, A TELE 98.0 MiB.

+ Cluster 1

© B HDFS: Namenode f4 Java HfA-[~ (FF03
Java Heap Size of Namenode in Bytes is recommended to be at least 1GB for every million HDFS blocks. Suggested minimum value: 1073741824
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EART

Varan
IN

Fm B - L Z# - s Bk - &b

W s FasThkees oasaEfl) fasdas

O Cluster 1 (coHs53

O 000000000 CO0CCO0OO0

= £
k1 HBase
@ HDFS
g Hive
& Hue

Y Impala

% Key-Value Stor...

@& oozie

<% Salr
<1 Spark
@ sSgoop 2

I YARN (MR2 Inc._.

A& ZooKeeper

2, Parcel)

Cloudera Management Service

o

[ Cloudera Mana...

cloudera

% 4

JEE MR e S

B CPU

=31 4, thE) £ CPU fEREE 06%

5B Impala BAS1|

=
- E
=]
(%]
@
- o
w0
a
=
- @
=
=5

QO O QO a Q

© & Hue:

Cluster 1 i H{FC &
EEENE, BE DakE ARISREEIEAE, BTN E AR

HEEY
Filter by | Frgff v | Hue v || FrERE

ni/hdfs-site.xml

-27,9 +27,9 B
<value»3</valusy

</property>

<property>
<name>dZs.blocksize</name>
<value>134217726</value>
<value»GT108864</value>

</property>

<property>
<name>dfs.client.use.datanode.hostname</name>
<valuesfalse</valuer

=-conf/hdfs-site.xml

-27,9 +27,9 @8
<value>3<¢/value>

</property>

<property>
<name>dfs.blocksize</name>
<value>134217728</value>
<value>67108864</value>

</property>

<property>
<name>dfs.client.use.datanode.hostname</name>
<value>falsec/value>

Xft: hue.ini
-65,10 +65,8 68
[sgece]

server_url=http://sb-node3:12000/sqocp
6 [search]
8 solr_url=nttp://sb-node3:2983/solr
- [hbase]
-hbase_clusters=(HBase|sb-noded:9030)
9 [proxy]
70 | whitelist={lecalhost|127\.0%.0\.1) = (50030|50070150060150075)
1 [shell]

hue: Bl jo] i

HBase Thrift Server

X pRIFLES

Hue HBase Browser [
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& Jry I R 2422l 5 {2

cloudera ¥ B Y SH - G Bk - & - B BRGNS =15 - 1 admin
Cluster 1 « 1.1 /B 1 201583 H28H Tr 241 CST » W €
01:35 01:40 01:45 01:50 155 02 PM 02:05 02:10 02:15 02:20 0225 02:30 02:35 02:40 02:45 02:50 02:55
4 J] a a
®
OHDFS #& X8 RE &% &B XEURS B%- O =zk-
HDFS iC & 30s7¢h 1 -MT 2/ 6/T 12/ 1R 7d 30 @
HEr 26 A =44125 5 s
REMRE ATTR AR HDFS 8 % Dataode S MY % Datallode shEE EAMZH
s EEl i85 . NameNode Web Ul (EEh) &
58.6Kis
YR ERe FEe e - o aB1lus
\ o IS
R AR T {8 )4 JRy B ) 8 42 il
02PM 0215 02:30 0245 ol A |
SecondaryNameNode QO 1iETETETF bytes 02 PN 02:15 02:30 02:45 ! 02 P 02:15 02:30 02:45
. . bvtes /second bytes /second
NameNode O 1ETEAEYT oEEh) 25 840G miEE.. 24T =mE 2557 = & Datalode HEI2 ... 1bls = = DataNode 6. 445Mis [2]
DataNode O 4 =THEETF o
% DataNode fiffS EELEL # DataNode thEt B A #% DataNode fhff St W& 28
Balancer @ F40
0.4 ’
BAFRAMR 22EH _
0.2 “
> O 7R
SR i "o o2is 02:30 0245 PR o 02:30 0245 ' lo2PM 0215 02:30 02:45
ARG = =5 Drtatioae .. 002 2] =5 Dtatiode =e7% . 44 L7 = Daaiode %1 o6 L2
> O 3H 27 2800 HDFS Canary B1F BT i
Datahod > DataMod TR T DataMod S b
> @ 25 27 2:08:01 T4 1 TS = B4 e thity Ik 28 24 e ity #rE AN R TERIHIE 24 e sty EE IR ERNTERHIE
5 BT 1 . - } :
Sms v st SV 200ps
> @ 38 2720751 TF 1 RIS B ' o~V i "
4 TphAAED 1oms 100ps
1 Qﬁk—ﬁ.;ﬁ Sms
> @ 3H 27 THF1m57 7 TSR T i 02PM (0215 0230 0245 ©o2PM 0215 0230 0245 " ozem 0215 o230z
transceivers nanos nanos
mEii- Datalode .. 21.5 [ 2] m - DatalNode £67 ##E8BIE.. 12ms [ 7] m 5~ Datalode 67 HE##EE .. 1605 [ ]
% DataNode tff) RiEFIZEER I G BEITE .. % DataNode e ff) BE& RIS 3 DataNode e ff) PR BIFE Bl

. N .
e O, B
300us {4 4
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& FH Kerberos

J& B Kerberos A F Cluster 1

el

ke REEMELE Cloudera Manager 01 CDH LA Kerberos HHTS bR . BELLLE Cloudera Management Service REIFTERFHERNEFH—SITER . TEAEREA
[EISHD, ERIEE /M Kerberos f131H.

A, FRECHITUTIER:

W HIFfEI=1TH) KDC. Cloudera Manager ¥ MIT KDC 1 Active Directory.
£, HRERAIETHETTHR KDC.

KDC & R A IFFRIEE e B . MRFUEAAIES, W CDH AREIEETE.
=M, FEHE KDC SRTFTEHMZEIE.

MNP FFEH Active Directory, OpenLdap FFPuaPERZ23 4 Cloudera Manager Server ¥l . A, Kerberos EFaERZEARA TR .
i, HETERE .

Cloudera Manager EE 8 R¥ KDC Pl Z H ik Pk .
i iEf1, KA Cloudera Manager glEE= 9K, -
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Kerberos

J& Hl Kerberos F T Cluster 1

KDC {5 &

1§EHF KDC IS S.- Cloudera Manager S T B E A ETIZITH COH TR FRIE £

KDC 281

KDC server F#1
kdc

Kerberos 22540k
default_realm

Kerberos jiiEs2eRl

Kerberos Principal s A n[ Bt
HA

clovucio

@ MIT KDC
@ Active Directory

sb-node1 . example.com

EXAMPLE.COM

rcd-hmac

o) <

FIT# CDH BHEHITRNIIER] KDC 268,

KDC Server BRI G141, -

Kerberos ¢ R4t . 35 - TpnZiREI5ER: Cloudera
Manager INE FIErEEE30 Keytab.

KDC HAnEsfl . & - WREFA AES I, ik
{ZIkabFrRBAERE JCE JoPRAE EEER S -

Cloudera Manager £ A7 Kerberos F{#E nIEa5ETF
HA. RETEER MIT KDC BT ERizEMN . 0% KDC Rz
RE OB E R, WS ZREMeE T &3 BUiT
SFRHAFIEAAEREEE, ERSinG Hadoop RSz
iTs
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1Kerberos

KRB5 B E

SEELEREER] kibS.conf FREREM . AlLIERZ e MFRIEESSR KDC2BMELR ., 520, FERSTESnIEIE.

iyt Cloudera Manager 18 m Cloudera Manager RSB EPE FINE

krb5.conf krb5.conf. MRETEFZEM, NARRTESEERN
FiNFLLEE Cloudera Manager Server B EE
krbS.conf.
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Kerberos

T

HE z

3 Fr3 T HisHEA SRt
# |SH Kerberos Cluster 2 ETEHIT 2015-3-31 13:24:18 UTC

iy 4 R

Erak 458 (BT .

v Bl

All services successfully stopped.

ame s

{21k Cloudera Management Service
Command completed with €/6 successful subcommands

ime s

ERTRIRSEI A Kerberos
2Ih=RE 16 &%

2RIE/R&S (829)

SBEENERE
il

B3N Cloudera Management Service

«C { «

“niv

FEgRE
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i Id Cloudera Manager’& B ] F H 7€ X k55

) GitHub, Inc. [US]| https://github.com/cloudera/cm_ext/wiki iy “Dmemadd - =S en s SNEY S
— @ 30 meusn preceding Juvsary 79 2005, 1044 PUUTC ¢ i ¢
. Cask DAP S Wetwces Condpuuecn Commants A Cars Uiy O o
o This repository  Search Explore Gist Blog Help py centiteo 4~ [ o] [:-' D i S B s S
=
cloudera / cm_ext @Watch~ 20 4 Star 19 Y Fork 10 °
o e O 10000 e
[+ © 10000 e
o © 1.Go0a rieare - °
° O 10000 reem e e o e
Home :
. . .. () o © 10000 rea
sbodoff edited this page on 13 May 2014 - 31 revisions ©n 4 O A3 peurnTests Comast
L) "
(0] Clouden 1o sith History G S R e
on BEcow O O o e g n o e pevs
Cloudera Manager Extensions e n ot =4
L)
Find a Page... Ve
Cloudera Manager is a powerful tool for managing CDH services and the clusters they -
run on. Through the use of Cloudera Manager extensibility mechanisms, it is possible to ome 1
A~ @ e utes At tegeis Gums §

Administration of CSDs

use Cloudera Manager to manage non-Cloudera provided services alongside CDH T
LR} » Back -

services, and deploy plugins and extensions for any such managed services. Building a parcel s

= ooooooo
Control Scripts — -

CSD Developer Tricks and Tools

Before reading about Cloudera Manager extensibility, or developing your own extensions,
you should be familiar with the basic operating principles of Cloudera Manager.
CSD Overview

CSD Primer

What is extensible about Cloudera 055 Uparac Proces
Manager? Meonitoring Support for CSDs

Parcel distro suffixes

At the highest level, Cloudera Manager concerns itself with managing the lifecycle of Parcels: What and Why?
various services running on a cluster. This can be broken down into two primary areas: Plugin parcel environment
variables
+ Managing the deployment of the program/data files required for a service to run
i o X . . i Resource management support
* Managing and monitoring the configuration and running of those services for csds https .//gith u b co m/C I ou d e ra/cm eXt/Wi ki
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Cloudera Manager Rest API

View On GitHub

Cloudera Manager API

CLOUDERA MANAGER API v9

GETTING STARTED

Introduction

REST Data Model Files and Libraries Quick Start

APl access to

Full APl Docs

Inc. [US] https://github.com/cloudera/cm_api CI 0 u d e ra
Introduction (9 e Fisere st Bloa e A Manager

Cloudera Manager's REST API lets you work with

4 Home

cloudera / cm_api @ Watch ~ 48

This document describes the Cloudera Manage existing tools, and programmatically manage your

Object Notation (JSON). Cloudera Manager API Client Hadoop clusters. The API is available in both

. Cloudera Express and Cloudera Enterprise, and
The API resources listed below follow standard 268 14 3 12 P P

request path defines the entity to be acted on ¢

comes with open-source client libraries.

| fs branch: master »  cm_api / +

Download Cloudera Manager &»

HTTP Method Operation
[api] OPSAPS-23971 Add new CDH Upgrade arguments

POST Create entries

Darren Lo latest commit dbad44c1Sb
GET Read entries philipl
PUT Upd ate or edit entries java [java] Updated with v8 java source 5 months ago
i nagios Fix Markdown formatting in nagios/README.md 3 years ago
DELETE Delete entries g g in nag g
python [api] OPSAPS-23971 Add new CDH Upgrade arguments 10 days ago
All collections in the APl use plural names, 'use =
) = .gitignore typos and updated gitignore for PyDev 11 months ago
system, expand the URL path to include the us¢
'/users/bar' identifies user 'bar'. 2 LICENSE.ixt Add ASL2 LICENSE.ixt 3 years ago
2 README.md Fix links to Java, Python, and the license. a year ago
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Dynamic Partitioning

¢ Shared concept of “consumers”

between services

¢ Execution across services by
cumulative usage per consumer

Static Partitioning
e Focused on separate and distinct

services within a cluster

« Execution within a service per
designated resource allocations

Finance ‘ Marketing
0% 0%
R&Do ' Fin'ance
40% Bacl)‘\‘(%,

YARN

20% Search
30%

HBase

50%
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Cluster 1

BARSH ®s =8

F2W, 45 HEFURE

=k

RS

1 HBase

@ HDFS

Y Impala

# YARN (MR2 Included)

it

cloudera

20 %

30 %

30 %

100 %

Fo1 EBE - L g - & B - &

HEES
Impala

FT#IEEIEH YARN RS @

YARN (MR2 Included)

¥ cGroups FITHEEE @
¥R F Linux Container Executor @

Cgroup CPUH= @

 HDFS: DataMNode

Cgroup CPU H= @

L WARN (MR? Includedy Nodebldananer

FiH
1EM

Fi

1 0

43 (Hotkey: /)

Ll - A admin

R e B T k.
&

&

|

||

ﬁ ’]‘H’ %
400 400 100.0%
Bit 400 100.0%
| it %
FON ANN 100 0L
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HBase PN &5 ) B I & 3

gyun!

NN P L ek R E AN R 2R B 5 AT IR ] (Throttling)
- ¥tHBase NV S B AT A 5
o 71 HT B AT 1H)

R

et
Throttle 9
B User1 M scanratio 0.1 M scanratio 0.5 M scan.ratio 0.9
M W User2 100ms 50ms _/\/-\/\/\/\’\/\_W_\/_/\/\_
20ms 20ms 20ms 20ms 20ms
20ms 40ms 140ms 160ms 210ms 230ms FIFO latency %
.
P e
L L S S P P SR ey St
50ms 100ms

20ms 20ms 20ms 20ms 20ms

Time 20ms 40ms 60ms 80ms 130ms 230ms Heorder latency

cloudera
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T YARN [ B Y5 FEHE 28 7] DL EMapReduce, Spark UL M ImpalaXs] &g [ 3E

.?A
- Il T Llama s ImpalaFf1YARN %5 ) & A
» FEAH P B BEIRAS FAR I 8 W 2 Bt s 47 i

YARN/Impala
50%

Business
1

Developer
2

Weekday
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I

YARN/Impala
50%

Business

Developer
4

Weekend
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o FHPON T BRI Dy SR S it AE S, DUSE i 2 Ak N R Showback Al
Chargebackf# 1,

Reports

Cluster 1

Disk Usage ( [ hdfs ~ )
Title Download

Nameservice: nameservice

Current Disk Usage By User CSV XLS
Current Disk Usage By Group CSV XLS
Current Disk Usage By Directory CSV XLS
Historical Disk Usage By User CSV XLS
Historical Disk Usage By Group CSV XLS
Historical Disk Usage By Directory CSV XLS

Activities ( ¥ mapreduce - )
Title Download

MapReduce Usage by User CSV XLS

User Access ( [ hdfs ~)
Title Download

Nameservice: nameservice1
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Cloudera Director
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Cloudera Director

Process

cloudera

Discover Model Serve

Security and Administration @

Unlimited Storage

Infrastructure Design:
- Cloud Strategy
- Reduce time to services

Low TCO, Time to Value
- Data in Cloud
- Workload in Cloud

Temporary Relief
- Ad-hoc/non-continuous services
- End-user self-service
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Cloudera Director

CLOUD SOFTWARE

- - @ openstack
Portability: Multiple Private Cloud Physical VITIWAI'C n g
Deployment Options R [TXe T j amazon == Windows Azure

~  webservices"

* Traditional licensing with Cloudera support
* Usage-based pricing with Cloudera + cloud
vendor support

Flexibility: Pricing and

Support

Choice: Growing Rapidly expanding cloud provider and MSP
Ecosystem ecosystem for choice in cloud-based services
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 Cloudera Product -
http://www.cloudera.com/content/cloudera/en/downloads.html

« Cloudera Live - http://www.cloudera.com/content/cloudera/en/products-and-
services/cloudera-live.html

« Cloudera Community - http://community.cloudera.com/

« Cloudera Documentation -
http://www.cloudera.com/content/cloudera/en/documentation.html
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HadoopAllCloudera

- ClouderatllJ# | Hadoop A

— Doug Cutting & 2 5] 1 & & 2212 i
- Cloudera i | # 2 Hadoop T. H., I KK | Hadoop 4= &5 H I FR 1
—X4E: Apache Flume, Apache Sqoop
—f#fi#: HDFS, HBase, Parquet
— b3, MapReduce
~7¥T: Hive, Impala, Solr
~Hk5%: Avro, Zookeeper, Sentry
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V7 B IR Hadoop &
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- HDFS HA, Short-circuit read, Network Encryption, HBase snapshots, Hive
authentication, HDFS Caching, At-rest HDFS Encryption,...
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Cloudera Committers by Apache Project

89 total seats, 67 PMC* seats (Page 1 of 2)

Founder(s) Employed By: Names (PMC Members in blue)

Accumulo
Avro

Bigtop

Crunch

Flume

Hadoop Core

HBase

Hive

cloudera

Cloudera

Cloudera -> Pivotal

Cloudera

Cloudera

Independent/Yahoo! -> Cloudera

Powerset -> Cloudera

Facebook -> Cloudera/Qubole

Mike Drob, Sean Busbey, Bill Havanki
5 Doug Cutting (Founder), Tom White, Jeff Hammerbacher, Philip Zeyliger, Ryan Blue

9 Andrew Bayer, Eli Collins, Patrick Hunt, Tom White, Stephen Chu, Sean Mackrory, Michael Stack, Anatoli
Fomenko, Mark Grover

3 Josh Wills (VP/PMC Chair/Founder), Brock Noland, Tom White

10 Andrew Bayer, Hari Shreedharan, Brock Noland, Jarek Jarcec Cecho, Henry Robinson, Jon Hsieh (Project
Founder), Mike Percy, Patrick Hunt, Prasad Mujumdar, Wolfgang Hoschek

14 Doug Cutting (Project Founder), Tom White, Todd Lipcon, Patrick Hunt, Eli Collins, Aaron Myers, Michael
Stack, Colin McCabe, Andrew Wang, Karthik Kambatla, Harsh Chouraria, Sandy Ryza, Robert Kanter, Yongjun
Zhang

10 Michael Stack (Project Co-founder/VP/PMC Chair), Todd Lipcon, Jon Hsieh, Lars George, Jean-Daniel Cryans,

Jimmy Xiang, Matteo Bertozzi, Gregory Chanan, Misty Stanley-Jones, Sean Busbey

5 Xuefu Zhang, Brock Noland, Prasad Mujumdar, Szehen Ho, Chao Sun

* PMC = Project Management Committee;

uides project roadmap and direction
2 B1o) P Cloudera - Confidential

© Cloudera, Inc. All rights reserved. 98



Cloudera Committers by Apache Project

89 total seats, 67 PMC* seats (Page 2 of 2)

Founder(s) Employed By: Names (PMC Members are in blue)

Lucene/Solr

Mahout
Oozie
Pig
Spark

Sgoop

Whirr

ZooKeeper

cloudera

Independent -> Cloudera

Independent
Yahoo!

Yahoo! -> Hortonworks
Quantifind -> Cloudera

Cloudera -> Independent

Cloudera

Yahoo! -> Cloudera

Doug Cutting (Founder), Mark Miller (VP/PMC Chair), Yonick Seeley, Erick Erickson, Wolfgang Hoschek, Greg

Chanan
1 Sean Owen
2 Harsh Chouraria, Robert Kanter
2 Santhosh Srinivasan, Xuefu Zhang
2 Imran Rashid, Sean Owen
9 Andrew Bayer, Jarek Jarcec Cecho, Jon Hsieh, Kathleen Ting, Patrick Hunt, Tom White, Hari Shreedharan,

Abe Elmahrek, Gwen Shapira

6 Tom White (Founder), Lars George, Patrick Hunt, Andrew Bayer (VP/PMC Chair), Andrei Savu, Graham Gear

2 Patrick Hunt (Founder), Henry Robinson

* PMC = Project Management Committee;
guides project roadmap and direction
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How Customers Benefit from the CDH Life Cycle

- They can confidently access new Apache releases that are certified after
extensive testing and integration work.

- They can count on their issues being fixed permanently upstream.

» They can access the most critical new upstream bug fixes and innovations at a
regular cadence, between Apache releases.

 Cross-compatibility and stability are ensured across releases, as well as with
upstream project trunks (which ensures application portability).

- Upgrades are much easier.

cloudera
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Hadoop 1.x vs. Hadoop 2.x

- HDFS

- Hive Availability — NameNode HA

 Further Scalability — HDFS Federation

- Usability — HDFS Rolling Upgrade/NFSv3 Access to HDFS

- Performance — DataNode Caching/Heterogeneous Storage Hierarchy

- Security — Fine-grained Access Control/HDFS Snapshots/HDFS At-Rest Encryption
- YARN

- YARN HA, Rolling Upgrade

- A new workload management

- Support not only MapReduce engine, but also other computation engines, like spark

CIOUdera © Cloudera, Inc. All rights reserved. 101



Vender Differentiation

« Comparison Dimensions
- Product
- Business Model
« Team
« Support
» History Tracking
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Overall Competition with Other Vendors

 Product (HortonWorks, IBM Biglnsights, Huawei, Transwarp, Open Source)

- Hadoop Distribution - CDH is the most widely adopted Hadoop platform, which
features as an open, scalable, integrated, flexible, compatible secure and high
available

- System Management - Cloudera Manager is the most advanced system
management software built natively for Hadoop, and has a lot of great features
to support customers’ business continuity

- Data Management - Cloudera Navigator is the end-to-end data management
software for Data Lineage, Audit, Data Lifecycle and Data Discovery

» Cloud Deployment - Cloudera Director can implement customers’ Big Data
strategy with your existing or future Cloud platform
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Overall Competition with Other Vendors

 Business Model (IBM, Huawei, Transwarp)
- Development in open source ensures the fast innovation and quality
- Hadoop Customization leads to lock-in and incompatibility

- Team (HortonWorks, IBM, Huawei, Transwarp)

» Cloudera employs the most open source core project committers (89) to
support the its open strategy

» Support (HortonWorks, IBM, Huawei, Transwarp)

 Dedicated support team (Customer Operation Engineering) & Customer Centric
Engineering) working on open source project to ensure customer success

» History Tracking (HortonWorks, IBM, Huawei, Transwarp)
- CDH Core prevalence and the customer installation base
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Hadoop 1.x vs. Hadoop 2.x

- HDFS

- High Availability — NameNode HA

 Further Scalability — HDFS Federation

- Usability — HDFS Rolling Upgrade/NFSv3 Access to HDFS

- Performance — DataNode Caching/Heterogeneous Storage Hierarchy

- Security — Fine-grained Access Control/HDFS Snapshots/HDFS At-Rest Encryption
- YARN

- YARN HA, Rolling Upgrade

- A new workload management

- Support not only MapReduce engine, but also other computation engines, like spark
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Vender Differentiation

« Comparison Dimensions
- Product
- Business Model
« Team
« Support
» History Tracking
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Overall Competition with Other Vendors

 Product (HortonWorks, IBM Biglnsights, Huawei, Transwarp, Open Source)

- Hadoop Distribution - CDH is the most widely adopted Hadoop platform, which
features as an open, scalable, integrated, flexible, compatible secure and high
available

- System Management - Cloudera Manager is the most advanced system
management software built natively for Hadoop, and has a lot of great features
to support customers’ business continuity

- Data Management - Cloudera Navigator is the end-to-end data management
software for Data Lineage, Audit, Data Lifecycle and Data Discovery

» Cloud Deployment - Cloudera Director can implement customers’ Big Data
strategy with your existing or future Cloud platform
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Overall Competition with Other Vendors

 Business Model (IBM, Huawei, Transwarp)
- Development in open source ensures the fast innovation and quality
- Hadoop Customization leads to lock-in and incompatibility

- Team (HortonWorks, IBM, Huawei, Transwarp)

» Cloudera employs the most open source core project committers (89) to
support the its open strategy

» Support (HortonWorks, IBM, Huawei, Transwarp)

 Dedicated support team (Customer Operation Engineering) & Customer Centric
Engineering) working on open source project to ensure customer success

» History Tracking (HortonWorks, IBM, Huawei, Transwarp)
- CDH Core prevalence and the customer installation base
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