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IBM Disclaimer

Information regarding potential future products is intended to outline our
general product direction and it should not be relied on in making a
purchasing decision. The information mentioned regarding potential future
products is not a commitment, promise, or legal obligation to deliver any
material, code or functionality. Information about potential future products
may not be incorporated into any contract. The development, release, and
timing of any future features or functionality described for our products
remains at our sole discretion.
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Agenda

*» The “Big Data” challenge: smarter analytics for a
smarter planet

* IBM’s approach
— The big picture
— Details on Biglnsights
— How Biglnsights fits in your software stack

* How IBM can help you get off to a quick start
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IBM’s approach




IBM Big Data Platform Strategy

 Integrate and manage the full Analytic Applications
Varlety’ VGlOClty and VO|Ume Of Blg I/ Exploration/ Industry  Predictive  Content

Data eporting Visualization App Analytics Analytics

* Apply advanced analytics to _
information in its native form IBM Big Data Platform

» Visualize all available data for ad- ' Visualization | | Application Systems
hoc analysis & Discovery Development | = Management

» Development environment for

building new analytic applications 3% Accelerators
. Support_ workload optimization and Stream —
SChedu“ng Computing Warehouse
» Provide for security and
governance

* Integrate with enterprise software

@ Information Integration & Governance
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Biginsights Brings Hadoop to the Enterprise

» Biginsights = analytical platform for
persistent Big Data
— Based on open source & IBM technologies
— Managed like a start-up . . . . Emphasis on
deep customer engagements, product plan
flexibility

= Distinguishing characteristics

— Built-in analytics . ... Enhances business
knowledge

— Enterprise software integration . . . .
Complements and extends existing
capabilities

— Production-ready platform with tooling for
analysts, developers, and administrators. . . .

Speeds time-to-value; simplifies ""f“
development and maintenance _

= |IBM advantage

— Combination of software, hardware, services
and advanced research

-

- CoTiaiT T e e
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From Getting Starting to Enterprise Deployment:
Different Biglnsights Editions For Varying Needs

e T —

4 = PureData for Hadoop
© s - Appliance simplicity
o A e —
m / // Ll mgwm
2 / // Enterprise Edition
/ Sold by # of terabytes managed
o / e PureData for
g : P:(r);fr:laazcr:se Optimization Hadoop
. o8 - imizati
w Quick Start Edition ;¢ i,at0n capabities brings
New for V2.1. Free. j - . g
Non-production only - Pre-built applications Biginsights
. - Text analytics
- - Spreadsheet-style tool as an

Basic Edition

Free download . . .
- Administrative tools, security

- Jaql - Eclipse development tools
— - Integrated install - Enterprise Integration to the market
Apache - Integrated web console

Breadth of capabilities

- RDBMS, warehouse connectivity appliance

form factor

77
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Biginsights Content

Basic Enterprise
Function Version Edition Edition
Integrated Install Inc Inc
Hadoop (including common utilities, HDFS, MapReduce framework) 1.1.1 Inc Inc
Pig (programming / query language) 0.10.0 Inc Inc
Flume (data collection/aggregation) 1.3.0 Inc Inc
Hive (data summarization/querying) 0.9.0 Inc Inc
Lucene (text search) 3.3.0 Inc Inc
Zookeeper (process coordination) 3.4.5 Inc Inc
Avro (data serialization) 1.7.2 Inc Inc
HBase (real time read/write) 0.94.3 Inc Inc
HCatalog (table and storage management service) 0.4.0 Inc Inc
Sqoop (RDBMS bulk data transfer) 1.4.1 Inc Inc
Oozie (workflow/ job orchestration) 3.2.0 Inc Inc
Jaqgl (query and scripting language) Inc Inc
Online documentation Inc Inc
Integration with JDBC sources through general-purpose Jaql module Inc Inc
Integration with DB2 (sample functions to submit jobs, read data) Inc Inc
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Biginsights Content (cont’d)

Basic Enterprise

Function Edition Edition
Big SQL (standard SQL query support, JDBC/ODBC drivers, LOAD from

DB2, Netezza, Teradata) n/a Inc
Integration with Netezza, DB2 LUW with DPF from Jaq|l. Integration with R

(Jagl module to invoke R statistical capabilities from Biglnsights) n/a Inc
LDAP authentication, Guardium support, etc. n/a Inc
Integrated Web Console n/a Inc
Business process accelerators (social data, machine data analytics) n/a Inc
Platform enhancements (GPFS-FPO, Adaptive MapReduce, efficient

: . g . n/a Inc

processing of compressed text files, flexible job scheduler, high

availability, etc.)
Text analytics n/a Inc
Eclipse tools for text analytic development, Jaqgl, Hive, Java n/a Inc
Applications for data import/export, Web crawl, machine learning, etc. n/a Inc
Web-based application catalog n/a Inc
Spreadsheet-like analytical tool n/a Inc
IBM support Inc
Streams, Data Explorer, Cognos Bl (limited use licenses) n/a Inc
Unlimited storage n/a Inc
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Biginsights: Value Beyond Open Source

Open source
components

Enterprise Capabilities

\ Visualization & Exploration J
Development Tools

. P J
- Advanced Engines J
Connectors |
. J
Workload Optimization |
. ; J
Administration & Security J

L.

IBM-certified
Apache Hadoop
and related projects

Key differentiators

Built-in text analytics

Enterprise software integration

SQL support

Spreadsheet-style analysis

Integrated installation of supported open source
and other components

Web Console for admin and application access
Platform enrichment: additional security,
performance features, GPFS (alternative file
system), . . .

World-class support

Full open source compatibility

Business benefits

Quicker time-to-value due to IBM technology
and support

Reduced operational risk

Enhanced business knowledge with flexible
analytical platform

Leverages and complements existing software

10
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Biginsights and the data warehouse
Big Data

\%T = }" analytic
Q \&E ,,g applications
‘7;1» J l

Biglnsights

facebook
| & —]

e o
1] 5

I-r

L

Traditional
analytic
tools

Filter  Transform  Aggregate

v

Data warehouse
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Biginsights and the data warehouse

Traditional Big Data
TEE N analytic analytic
l‘ applications

tools J,

\ 4

[——7

Biglnsights

* Query-ready archive for “cold” warehouse data
Data Warehouse
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Growing Ecosystem of Solutions

IBM Solutions

v Vivisimo

an IBM*Company

Partner Solutions

—~D Datameer

= werfully Simple™

m %New!
software

InfoSphere
Guardium v9.0

N NETEZZA

EEE

EEISE

EEE

r
-
InfoSphere
Strea

Insight
Platform Symphony

Cognos Consumer

L databise - | Platform
R Computing

Kitenga

ing Information

@Rluotient ; :
/B i B HADAPT nformation =
retalon » INFoMoTion  Builders 555
ucid
@ METRICS imacinaTiON (@ MEFPS B EE%IS-EDANLING
metrics for the masses S ey T s .
e CLICKFOX hettaset 0 f":} h H \fsé!luhons Iea pcommerce :SOftSOI.
T.inﬁeply ") ASPERSOFT - p—ALOGTR
'fi tresata& W SYSTEMS GROUP
| g = GCS @ oatawarck
' ot = g )
! reta? - HYPERTABLE 'SOFTSTO“ E|
R\/ASIVE . e WEDD
' BIGnn-rA Gage 1.. ..
z (=] stackIQ .
i, bot

consulting

TERALYTICS Infelcom “
Q‘B InsightsOne ‘ p” NetIS - .
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"iﬂﬂﬁ A DATAGUISE < rounsuccE:s)fﬁJzEg{ﬁeg
. . MEPS,
. with more to come @ pivotLine (@ MEES
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Installing Hadoop
3 Different Approaches
= Roll Your Own (RYO) Hadoop
= Non-IBM Hadoop Distribution

= IBM Hadoop = Biglnsights

14
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Roll Your Own Hadoop

Steps Required

Choose Hadoop components and their versions

Create and setup a Hadoop user account

Download each component and install them on cluster
Configure SSH for user account and copy keys to computers
Configure Hadoop

Configure HDFS

Define global variables

15
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Non-IBM Hadoop Distribution

» Graphical installer

* Only for Hadoop, does not include other components

16
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Biginsights

Basic Enterprise
Function Version Edition Edition
Integrated Install Inc Inc
Hadoop (including common utilities, HDFS, MapReduce framework) 1.1.1 Inc Inc
Pig (programming / query language) 0.10.0 Inc Inc
Flume (data collection/aggregation) 1.3.0 Inc Inc
Hive (data summarization/querying) 0.9.0 Inc Inc
Lucene (text search) 3.3.0 Inc Inc
Zookeeper (process coordination) 3.4.5 Inc Inc
Avro (data serialization) 1.7.2 Inc Inc
HBase (real time read/write) 0.94.3 Inc Inc
HCatalog (table and storage management service) 0.4.0 Inc Inc
Sqoop (RDBMS bulk data transfer) 1.4.1 Inc Inc
Oozie (workflow/ job orchestration) 3.2.0 Inc Inc
Jaqgl (query and scripting language) Inc Inc
Online documentation Inc Inc
Integration with JDBC sources through general-purpose Jaql module Inc Inc
Integration with DB2 (sample functions to submit jobs, read data) Inc Inc
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Biginsights
= All components tested to work together

* Plus IBM components running on Hadoop

18
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Introducing the Biglnsights Web Console

Insert your name & email here



What is the Web Console?

» Graphical interface for
—Administering and monitoring your cluster

—Administering and monitoring Biglnsights
applications

—Launching applications and analyzing data

—Creating custom dashboards

—Getting started with Biglnsights!

= |nstallation

—Completed as part of Biglnsights Enterprise Edition
Installation

—Installed on the node where the st art . sh script
IS run.
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Overview of Web Console Capabilities

» Manage Biglnsights
—Inspect /monitor

system health
—Add / drop nodes

—Start / stop services

—Launch / monitor
jobs

—Explore / modify file

system
—Create custom
dashboards

M Dashboard | Cli

Status | Files | Applications | Application Status | BigSheets

Understand IBM big data tools: Explore before doing

Learn about Biginsights

Py | understand the tools for analyzing ® ®
"5~ data at rest and gaining business ® ® o
" insights.

| Accelerate machine log, social, and telecommunications analytics
= | Ifyou have installed one of the IBM accelerators, you can run appiications to jump-start your
big data analytics.

Create a dashboard
Create a dashboard to monitor your application

Chain (or link) applications
Chain together several appications to run in a predefined sequence.

Explore and update data using sheets
Explore your data set to discover, analyze, and visualize your data

Run an application
Run an application once. immediately.

Deploy or remove an application
Deploy an appiication on a cluster, o remove an application from a cluster.

wra | Add or remove a node
/=] /Add a node and it's service or services 1o a cluster, or remove a node from a cluster.

<t | View, start. or stop a service

IBM InfoSphere Biginsights

Welcame | Dashboard ication Status |  BigSheets

Quick Links
"Eﬁ‘ Access secure cluster servers

Run Big SQL Queries

Enable your Eclipse i for
development

Download applications (Eclipse projects)

3 Download the Big SQL Client drivers
=3
@b Download Hive JDBC package
i Download Netezza UDFs
Learn More

demos and

Infosphere Biginsights Information Center

Infosphere Streams Information Center

Communities and forums

Support

IBM big data on the Web

m

Applications
Manage | Execute | Link

Appiications Name: Bosrdreader

Description.

The Boardreader application quaries the web and refre:

ves Information, based on usar-specified paramaters

Welcome | Dashboard | ClusterStatus | Files | Applications ([FYNUTNSYSSPSSRWENR Gigshcets

Application Status

- £
T e S
A | «Execution
Execution Hame: 1BM Wats: 12 B Aun
Blogs Ingestion  Boards Ingostion F
* Resulls path userbladminsampleData/BM_Watson_Jan_June 2012 Browse... || 2
— * Mazimum malches: 10000
Status Execution Name Progress Stari Time - ElapsedTime (sec) Output | Detalis
Boararsader Brana 3] Nofitet ap
Management & [BM Watson Jan-Jun 2012 00% 142 4 b
Finance
m
R oy

Workflows | Scheduled Workfiows | Jobs

Statis Name D Progress Created
| Nofitter applied
& java-main-wf GGG”“E;E&%‘?VSVSI“B“ [ 100% | Oct 15, 2012 11:27:26 AM

B | _SDA Global Ana C0000081210LAIRAIATAE | — Oct 14, 2012 11:20:43 PM
= _SDA_Local_Analy 900000 ié;ié?li‘;é?jn”aﬁ' | Oct 14, 2012 10:51:45 PM
@ | _spa conig e 0000 “%é;géﬁ?@namﬁ [ ] Oct 14, 2012 10:45:45 PM
B | AppChainingwi |~ O0000021210L4208A35786 [ ] Oct 14, 2012 10:45:37 PM

Refresh interval: | {5 seconds

Last Modifizd Start Time - End Time
0ct 15,2012 11:28:48 AW Oct15, 2012 11:27:27 AM Ocl 15,2012 11:29:48 AM
Oct 14,2012 1155:50 PM Oct 14, 2012 11:20:44 PM Oct 14, 2012 11:55:50 PM
0Oct 14, 2012 11:20:38 PM Oct14, 2012 10:51:45 PM Oct14, 2012 11:20:38 PM
Oct 14,2012 1051:40 PM Oct 14, 2012 10:45:45 PM Oct 14,2012 10:51:40 PM
Oct 14, 2012 1155:53 PM Oct 14, 2012 10:45:38 PM Oct 14,2012 11:55:52 PM
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Tasks: Where and how to begin performing
common administrative or analytical tasks

Dashboard | Cluster Status | Files | . gplications | Application Status \ BigShesats

Understand IBM big data tools: Exfilore before doing

Learn about Bighfsights . .
Understand theABols for analyzing > i
data at regkand gaining business - . .

insig

Accelerate machine log, social, and telecommunications analytics
If you have installed one of the IBM accelerators, you can run applications to jump-start your
big data analytics.

Create a dashboard
Create a dashboard to monitor your application. ..

Chain (or link) applications
Chain together several applications to run in a predefined sequence.

Explore and update data using sheets
Explore your data set to discover, analyze, and visualize your data.

Run an application
Run an application once, immediately.

Deploy or remove an application
Deploy an app\icat\on on a cluster, or remove an apphcation from a cluster.

Add or remove a node
Add a node and it's service or services to a cluster, or remove a node from a cluster.

| View, start, or stop a service

m

Welcome Tab: Your Starting Point

Quick links to common functions

Quick Links

Access secure cluster servers

Run Big SQL Queries

Enable your Eclipse development environment for Biglnsights application
development

Download applications (Eclipse projects)
Download the Big SQL Client drivers
Download Hive JDBC package

Download Netezza UDFs

Learn More

ccelerator demos and documentation

Infosphere Biginsights Information Center

Infosphere Streams Information Center

Communities and forums

Support

IBM big data on the Web

Learn more through external Web resources

© 2013 IBM Corporation
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Dashboard Tab

= Monitor overall system, data, and application services
» Create your own dashboard with supplied or custom widgets

IBM InfoSphere Biglnsights Welcome biadmin | Logout | About | Information Center
Dashboard Cluster Status | Files | Applications | Application Status | BigSheets
Do | e —— e T )|
|selectoashooara.. i
‘Appiication Services lookeeper |  Flume :‘ a4 |
Data Services — : —
System R Total Number of Corrupted Data Blocks EEE Y
| 5.00GB 1.00
4.00GB
3.00GB
0.00
- l | | | | | |
1.00GB
0.00GB+ T T T T T T -1.00+ T T T T T T
1200 1400 16:00 18:00 2000 22:00 00:00 02:00 04:00 06:00 08:00 10:00 1200 14:00 16:00 1200 1400 16:00 18:00 20:00 2200 00:00 02:00 04:00 0600 08:00 10:00 12:00 14:00 1600
- =
I o @eur P & R
Total Number of Files in HDFS B NameNode Amount of Heap Memory Used by JVM (MB) o
700.004 70.00MB
600.004 60.00MB
500,001 %Wmmm 50008 m
400.004 40.00MB
300.004 30.00MB
200.004 20.00MB 4
100.004 10.00MB
0.00 P . ' t t . T 1 ¢ 1 - s . v 0.00MB ¥ ' T T T T : T T T T T i v
12:00 14:00 16:00 18:00 20:00 22:00 0000 02:00 0400 06:00 08:00 10:00 1200 1400 16:00 1200 1400 16:00 18:00 20:00 22:00 0000 0200 0400 06:00 08:00 10:00 1200 14:00 16:00
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Cluster Status Tab

* Inspect status of specific services, start/stop services
* Add / remove node(s)
= Activate monitoring to drive dashboard displays

Welcome | Dashboard Cluster Status Files | Applications | Application Status | BigSheets

Refresh Interval: |45 seconds

Nodes ©4

Map/Reduce ©@Running HDFS Summary . .
HDFS {Warning Start | ® Stop | | Balance Cluster |

Big SQt ©Running Namenode: hdfs://hdiest097 svl.ibm.com:9000

Catalog @ Running Status: @ Running

HBase @ Running Process ID° 29380

Hive ©@Running Capacty: 678 TB (100%)

HItpFS @Rinning Used: 491.05 MB (0.01%)

JAQL server @ Running Remaining.  6.76 TB (99.99%)

Monitoring @ Unavailabl Datanoqes _

Oozie @Running | start(1) | Stop | Add Data Directories...

Zookeeper @ Running ! Host & Port Status Capacity Used Remaining Process ID | Last Data

Contact  Directories
|% | Nofiter applied
/bi_hdfs

hdtest100.sviibm.com:50020 @MNo heartbeat 0B 0B 0B 9900 0s /hadoop
/hdfs/data

/bi_hdfs
hdtest098.svL.ibm.com:50020 @ Running 3397TB 245.53 MB 3.39TB 7268 0s /hadoop
/hdfs/data

/bi_hdfs
hdtest099.svl.ibmcom:50020  @Running 33078 245.53 MB 3.39 7B 12383 0s /hadoop
/hdfs/data
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Files Tab

| ED R E XE| We

HDFS

(& hdfsu/streams.ibm.com:9000/
+| 3 I0D_Demo
+| [ accelerators
+| 3 biginsights
+| (3 hadoop
+/ [ hbase
+ 3 hdm-tera-input
+ [ hdm-tera-output
+| 3 hdm-tera-report
+ 2 tmp
-| &= user
+ (3 applications
| = bladmin
+ [ .staging
+ [ credsiore

O oozie-biad

¥

(= sampleData

+ I IBM_Watson_Jan_June 2012
+ [ WordCount_Cutput

-/ &= documents

|5 Lic_en.xt

Path: /userbiadmin/sampleData/documents/Lic_en.txt

Name Size Block Size Time
Lic_en.tt 59.1 KB 1280 MB Oct15, 2012 2:21:54 PM
Edit = Viewing Size: |10KB Text () Sheet
International e of Programs

USING

» YOU REPRESENT AND

OR USE THE PROGRAM; AND

* PROMPTLY RETURN THE UN

DED,

its subsidia

one of

THE

WARRANT THAT

DESTROY ALL

Navigate the distributed file system to see what’s stored
Create /| remove / rename directory
Upload / download / move / rename files

Execute Hadoop file system shell commands

Uplad

iy

Uploading large files may result in your web browser timing out.

Upload to ftemp'my Sample

Add file:

Files to Upload:

0 a Program. The Program

bbex txt %
Hadoop Fik System Shell Command
Hadoop Shell Command [rput
cap -ls fusers

and da

materi

Hadoop Shell Command Cutput
Found 2
drwxr-xr

items

idcuser supergroup
idcu
supe rg roup

© 2011-11-10 19:02

@ 2011-11-22

20: 23

| Submit || Close |

25

© 2013 IBM Corporation




Applications Tab

* Manage, execute, and link applications
—Browse available applications

—Deploy / undeploy applications

—Launch (or schedule for launch) a deployed

application

_NaAanitAr inh I annliratinn) avariitinn ctatiie

Applications MName: Ad hoe Jogl quedy
o ——— Ikl
o = Desaription
JAQL The A oo Jogl Cissdy opgalicmlest ik & ¢ usboin Gusty etilensd Faw LI Al
(HIVE JAGL
Exnc n
Ad hoa Hivae fd F Jmgl
R o Emacuti MNam -
— — = Pk il
— =
{ jtw § ]
Laled . fte
i At = Ll I
Ad hos Pig qu Bonrdread sr
lllll Exwcution Mams Biari Time = Elagmad Thme Diaial]
: o (3
- B
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Application Status Tab
* Inspect summary of workflows
* Drill down into status of individual flows / jobs
L
Amempis i | o __________________|
27

© 2013 IBM Corporation



BigSheets Tab

» Spreadsheet-like analytical tool for non-programmers

Welcome hboard r i plications lication Status BigSheets

| Workbooks

New Workbook

1-10 of 86

ATd G G j s s > oot (UEETITTY (B

| & Rowy
View by type: | all hd Sort by: | recentty created Language Coverage for “IBM Watson" in blogs

New Workbook e
fimes [ Wersheel RIE pleDatallBM_Watson_Jan_June_2012/boards-data.txt
Line Reader #
Ready | Seiectaseader: | | = Refresh | |BR Fit columnis) |
endiin -l i
| | Basic Crawler Data I
1 [{Fory | Character Delimited Data @ @ Published™:"2012-05-07 05.07.217, " ThreadTitie™
2 ["Foruls| Comma Separated Value (C5V) Data P rrcauomn -, Published™;"2012-04-02 1227167, "ThreadTitle™
File: |
n g 3 [Forum| Hive Reader ymi “IsThreadStart™:"1", Putlished™2012-05-31 21:31,53" ThreadTitie
& [0 hdm-tera-input bad | ISON Array |
4 ["Forum| E " "IsThreadStart™."1","Published™."2012-06-08 04:12:23" "ThreadTitle”: | =
3 hdm-tera-output - | Line Reader
& Foret . 5 |[Forum| shests Data \am\","IsThreadStart™"1","Pubiished™:"2012-05-13 13:46:28", ThreadTitk
m-tera-repor | | 5
@it & ["Forum| Tab Separated Value (TSV) Data IsThreadStant”™:"1" "Published™."2012-03-05 19:42:21" "ThreadTitle™."How L i)
mp e s LS it Wi [Tt e = o
&= 7 | [Forum™"IEMWebSphere_KA™,"StteUrT " hitp:WWiwitter. comVIBI . KA™ISTI 771", "Published™."2012-03-08 23.3 = -
user
o 8 | [Forum™jobsintrnundr30","SteUr™"htty | ZET SEIETS | GRLTEITRG) | Waison boos > Waison biogs e....: (IR &)
%] ([ appications e S =
] & bisdmi 9 | [Forum™; TakingNotesPod™,"SiteUrT: "l | g5 Ready |2 Retresn | (&5 Ft coumnts) | [ Exportas v | (B Run] [ Sien 00%
= min f—
o stagi 10 ["Forum™:"TakingNotesPod™,"SiteUrT™:"hti Crawled Feedinfo Language Postsize: PostTite Pubi
O a 1| SiteUrT - hitp\Whwitt| 1 01202-1508:3327 {Title"s™Iq""16813173" "ExtKey" e 709375601, English 10118 Ase you ready for <Keyword>IBM Watson</Keywer 2012-02-13 14:0257
[ credstore . = m _ | 2 012.05-1909:44:50 {Title":"CitySky Walipapers Download”,"|d""22840 English BET4 First Academic Case Competiion Proposes Novel 2012-05-19 09:43.00
[ (I oozie-biad 12 | FRoem i TRsEnow, Sell IRVWOWEN 5 o cvor 0s.a7ss {Title":"Medical Quack” "Id":"23369637", ExtKey™)' English 15625 <Keyword>IBM Watson</Keyword> Going to Work 2012-03-07 02:24:00
Bl & sampleData 13 | ["Forum™ DublinCore” "SiteUrT"http:\Wh | 4 012.03-2402:14:18 {Title”™ 6" "277BB1B9" "ExiKey""2fed4410aB82! Engish 10628 <Keyword>IBM Watson</Keyword> - what betier u 20120322 19:31:31
i 14 | [Forum™ Techriotnet, SteUr: ip:\iy | 5 01203:08 162621 {Title""Rudiu2019s ruk Blog™,'ld":"38980008","Ex German 3035 Citl Bank priiit Einsatz von <Keyword>|BM Watson 2012-03-06 16:12:31
[ & 1BM_Watson_Jan_June_2012 - 6 012.02-0220:30:19 {Tite™ " Id""41844757" "ExtKey~378adabc3d91 English 3207 <Keyword>|BM Watsons/Keyword>, does it have a 2012.02-02 20:27:32
[ 15 | {"Forum™ staplegun”,”SieUrT™ "http: VWi - e v
| blogs-data.tet 7 D12-01-18 12:04:40 {Title™r™ "l 32303613" "ExtKey ™ "ashc2 16b716( Portuguese. 9892 Processamenta de linguagem natural usando Prola 2012-01-18 11°52:06
T et 16 {"Forum™ Babyionlive” SiellT"hittp\W | s 012.03-2302:48:53 {Title™:"Medical Quack™, |0 23369637, ExtKey™ English 737 <Keyword>/BM Watson</Keyword> Going to Work 2012-03-23 00:33:00
" 17 ["Forum™ BabylonLive”,"SteUr http:\ny | § 012:04-1000:41:33 {Title""SERFINCO" "Id""29950779", "ExtKey 20 ltalian 20824 CITIGROUP FECHA CONTRATO PARA TER <Ke 2012-04-10 00:37:00
[ | news-data.tet . ~ 10 012.03-0702:47:45 {Title™ Mobile Magazine”,”la™:" 15633347, "Extiey’ English 1589 Citigroup Hires <Keyword
” 18  {"Forum™; ibmretail, “SitellrT™ "http:Vittwitt
- || video-data.tet 11 012-02-1508:25:45 {Titk"™: The Tech Journar","|d""26552267", ExtKe: English 5374 <Keyword-laM Watsen</l| | Select a type of sheet:
[ WordCount_Output (] 12 01203 2605:5L53 {Title""iXET.com: Caexise noBOCTH no Kenesy™,"ld Russian 1428 Cynepronnuiorep <Keyw E
. = ~ 13 012.03-11 13:22:03 (Tt fRE A T RAGESE 2 /5 | M—HE® Chinese - Simple 836 <Keyword=/BM Watson</|| |
15 012.04.19 16:38:06 Id™:"27645155" "Ex{Key""591d66034376 English 1003 <Keyword>IBM Watsan</l| | L A
T e 16 012.03 27 10:53:36 ¢ "40961226" "ExtKey""B6cb526416860° English 3148 What the @& Happens : . " ;
17 012.05-01 03:18:11 {Tite™ 8 E SHR O / 77, 107"37929605" 'E Japanese 986 " <Keyword>IBM Watson F! ltE r L MBF o !‘D a d P IUQ!‘: .JD I!-I L U I'I o I'I
18 o12.05.01 0257:07 [Tt 25w > 1 Ky b - 4/ 107206047 Japanese 1695 " <Keyword>IBM Watson | | | |
1 lo12 0307 10:27:35 {Title""TMOLDOVA" "I "32494013" "ExiKey™:"7 Romanian 1253 Supercomputerul <Keywo . @ @ @
2 0120320 07.16:02 {Title":"Svejo W2014 Monysmpwo”,"Id™;"18473518", Bulgarian 1290 CynepromniorepeT <Key | | (N .
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Starting or Stopping a Service (Cluster Status)

Cluster Status

Refresh Interval: |15 seconds| - | <

Nodes @1
MapiReduce @Running Monitoring Summary (@ Operation succeeded
Starl || [ Sto

HDFS @Running = ‘u‘
Big SQL @ Running Ve 0.5.1

Running Agents: 1
Catalog & Running 0 Ag

Stopped Agents: 0
Flume & Running
HBase & Running ——

Monitoring Agents
Hive & Running start || Stop
JAQL Server Runnin:

o g Host Status Adaptor Count Process ID

Monitoring & Running |Ze .| Nofiter applied
Qi ©Running v streams.ibm.com:8093 & Running 9 19086
Zookeeper & Running

Cluster Status

Refresh Interval: |15 seconds| ~ | <
Nodes &1
1-loflitems Map/Reduca @Running Monitoring Summary
) \B- st.an\  Slop
HDFS & Running  J
Big S0OL @ Running Version: Q 05.1
Catalog & Running Hiniainzatel (0
Stopped Agents: 1
Flume & Running
HBase & Running o
Monitoring Agents
Hive & Running Start | Stop
JAQL Server & Running
Haost Status Adaptor Count. Process ID
Manitoring € Unavailable |2 .| Nofilter applied
Oozie & Running il streams.ibm.com:9093 & Stopped
Zookeeper & Running
1-1of1iems 10 | 28 | 50 | 100 | Al 1
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Adding or Removing a Node (Cluster Status)

8| i ifaaphers Dgmasgit -
IBM InfoSphere Bginsights
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Cluntsr Statuw
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- AANDCE , FRATHRCO
HEaze (] Rusining ik jpgiaerser, hbnso
méaiher, obinnckor
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¥
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Bndl IF: Flums Mzster
HE=e= Region Ssrver
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Rack:
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Confirm_Root pessword:
Nodes
( ]
Add Save Cancel
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Accessing Cluster Services

18 InfoSphere Biginskghts
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Managing Applications

Applications

| ¥ Deplnyﬂ W Delste |

lcon Application Mame Categories Status Created By ~ Configuration
mm—
L Ve Ad hoc Hive gueny Queny,S0L NOT DEPLOYED samples
—
o Ad hoc Jagl query Querny,50L NOT DEPLOYED samples
A —
i Ad hoc Pig query Query MNOT DEPLOYED samples
| X Bivariate Statistics Descriptive Statistics NOT DEPLOYED samples
il Bivariate Statistics Decode Descriptive Statistics NOT DEPLOYED samples
e
7 Boardreader Web, Import DEPLOYED samples @;—]
!!% Cluster aggregration Maonitoring DEPLOYED samples @y
Eemm—
= Data Sample Test NOT DEPLOYED samples
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Executing Applications

Welcome |

Dashboard |

Applications

Application Status BigShests

Applications
-

Lead Generation
Finance Local
Analysis

e

Lead Generation
Finance
Real-time

)
& o

-

[>]

~ Execution

. = Parameters

Name: word Count

Description .
The Word Countapplication reads text files and determines the frequency with which certain words occur,

Execution Mame: “WC—Test

:|bHun]

* Input path: luseriiadmin/sampleData/documents [ Browss... ||E|
Lead Generation  Lead Generation * Qutput path: | luserb Iadmln.*éarnpieDaﬁ.WarﬁCbunLOu'q:ut | Browse... | |E|
Retall Retall Configure - —
Configuration Local - Global
\_L_. ¥Schedule and Advanced Setlings .
| Application History =HEE
Status Execution Mame Progress Start Time - Elapsed Time (sec) Output Details
| # .| Nofilter applied .
S SR ] z 22 B
T —— i nad Gancestion WC-Test 100% Oct 15,2012 2:22:47 PM | a3 B b
Retall Global Retail Local
Analysis Analysis
=1
= [
Lead Generation Word Ct:uhf
Retall Real-ime :
1-loflitems
Analysis 10 | 25 | 50 | 100 | Al 1
34 © 2013 IBM Corporation



Linking or Chaining Applications

Data Subsel

| Data Sampling Anakysis
Cam g T TH P

e = =

| Applicaticn

tranafers data from ftp to hdfas. Generates a

sample of it and exports it into a database.

Diataitaadas Imgsort
—
= =
-t , D-E
ey = 'l”- ek
Wieb Craader Word Count 3
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Biginsights Monitoring

<<Speaker Name Here>>
<<Speaker Title Here>>
<<For questions about this presentation contact Speaker Name speaker@us.ibm.com>




Monitoring Overview

Biginsights Monitoring System is custom designed to run within
Hadoop, Oozie and HBase Frameworks

Monitoring data collected through JMX, REST and Sigar interfaces
Timeseries data stored in HBase

Visualization on console dashboard

Monitoring for Hadoop, Oozie, HBase, Zookeeper, and physical
system health
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Monitoring System Architecture

Monitoring Agent supports both push and pull of data and transforms data
into writable HBase structure

Stateless REST API for query data from HBase

MapReduce based analysis scripts to aggregate the data

Personalized dashboard to visualize monitoring data

Hadoop

Manitoring Dasmaon

~| Adaptor — HBase
|~ Adaplos 5

Cozie REST [
AP

Plugin

Monilorad
Source 1
MNodes 3 Console
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Operating Monitoring System

= Monitoring is disabled by default; need to start monitoring agents
post install

= Four monitoring applications are provided which need to be
deployed and scheduled

39 © 2013 IBM Corporation



Start Monitoring Agents

» Biglnsights Console -> Cluster Status tab, select Monitoring,
and click Start

IBM InfoSphere Biginsights About | Information Center

Welcome ‘ Dashboard Cluster Status Applications Application Status

Refresh Interval: |15 seconds| ~ =

Nodes g3
Map/Reduce @Running Monitoring Summary
HDFS @ Running |B’ it ‘ B Sop
Catalog ©Running Version: 051
Aiirme @Running Running Agents: 0
Stopped Agents: 3
HBase & Running Fpod 8
Hive @ Running
Monitoring Agents
JAQL Server & Running
Start || Stop
Monitoring @ Unavailable
Host Status Adaptor Count Process ID
iz ©~Running [3 | Nofiter applied
Zookeeper ©Running N bdvm157.svl.ibm.com:9093 & Siopped
bdvm 156 .svl.ibm.com:50893 § Stopped
bdvm158.svl.ibm.com:9093 @ stopped

N

1-3of3items 101 25 | 50 | 100 | Al 1
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Deploy Monitoring Applications

Click on Applications Tab
Click on Manage link
Select Monitoring from Categories

» Deploy Cluster Aggregation, Data Retention, DownSampling, and
LogCollection applications
Welcome | Dashhoard | Cluster Status | Files Applications Application Status BigSheets
Run | Manage | Link
Categories Applications
| g = | @ Undeploy |
| (3 Machine Data Accelerator 12 lcon Application Name Categories Status CreatedBy | Ci
¢ 3 Machine Data Analytics : Biginsights K
+| 2 Machine Data Analytics : Root Cause| | IH% Cluster Aggregation Maonitoring DEPLOYED samples
| —a
¥ () Machine Data Analytics : Root Cause! | | ——
+! [ Machine Data Analytics : Search _ _ o
| EF ST T—— lj@ Data Retention Monitoring DEPLOYED samples
[ Cluster Aggregation
[ Data Retention 0\ !‘@ DownSampling Monitoring DEPLOYED samples
[ DownSampling £
] LogCollection '
7l 3 Query !!% LogCollection Monitoring DEPLOYED samples
t| 3R
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Dashboards

— Visually monitor system usage and statistics
— Display BigSheets workbooks and charts

workbooks and charts that are listed on the BigSheets tab

— Monitoring widgets (Bottom)

BM_ME_GA_Buzz
Add Widget

ZOA

Averaged Combined System CPU
Usage Percentage

Averaged Combined S
Percentage

Add Widget

System CPU Usage

r&%

LG_Retail_LA_Buzz
Add Widget

o

Zo2

Averaged Number of Physical Disk
Bytes Written

Averaged Number of Physical Dizk Bytes
wWritten

Add Widget

= Dashboards provide a centralized place within the InfoSphere Biglnsights Console to

* There are two widget categories that can be added to a dashboard
— Workbook widgets (Top)

Visually display existing BigSheets workbooks or charts. The list of widgets available is based on the existing

Visually display some type of application service, data service, or system metric

LG_Finance_LA_Buzz
Add Widget

Averaged Percentage of Used System
Memory

Averaged Parcentage of L

Add Widget

=ed System Memory
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Creating a Custom Dashboard

= You can create a custom
Dashboard by

— Startlng with a blank dashboard
Click New Dashboard
* Inthe New Dashboard dialog, enter a

unique name for the dashboard
* Click OK

|'5amp|e -"lﬂi@_r‘ﬁw.__

New Tab ™ L

* Once the dashboard is created you
can then add tabs and

widgets to display the information
you want
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Monitoring Dashboard

* The Biginsights console dashboard contains widgets for components
grouped under three categories
— Application Services
— Data Service
— System

IBM InfoSphere Biginsights

‘Welcome piadmin | Logeut | About | Information Center

Dashboard Cluster Status Files
[oa serves T | 2 NN - ncoweget [ Avange | & Retesn |
| Salect |
i T T e T - [ |
|| application Services Flume || % |
|| Data Services . -
Syatem @& xn Total Number of Corrupted Data Blocks LR

'] s.00G8 1.00
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0.0

- [ ] I [ [ 1 ]
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0.00GE+ . . " ! . . ! ! . : . y Bl

1200 1400 1600 1800 2000 22:00 00:00 02:00 0400 0600 0800 1000 1200 1400 16:00 12:00 14:00 1600 18:00 2000 22:00 0000 0200 0400 06:00 08:00 10:00 12:00 14:00 16:00
= =
. N & x - & N -

Total Number of Files in HDFS & ¢ NameMNode Amount of Heap Memory Used by JVM (MB) &<

700,00 70.00M8

600,00 | 60,0008

1

500.00 e e e B e sl T M T i W

400,00 40,00M8

300.00 30.00M8

200.00 20.00M8

100.00 10.00M8

0.00+ T T 0.00MB + T T T
12:00 14:00 16:00 18:00 20:00 22:00 00:00 02:00 04:00 0600 0800 10:00 1200 14:00 16:00 12:00 1400 16:00 18:00 20:00 22:00 00:00 02:00 04:00 0600 O0B:00 10:00 12:00 14:00 16:00
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Monitoring Dashboard - Application Services

= Widgets for visualizing Oozie and Map-Reduce related metrics
—MapReduce Activities

» Metrics related to map-reduce jobs, mappers and reducers
« Submitted, running and failed for each of these entities

—Jobtracker Health

» Metrics related to job tracker JVM memory, garbage collection and heartbeats from
task trackers

—Qozie Health

* Oozie JVM memory, garbage collection and heartbeats from task trackers
» Monitor locks used to synchronize workflows
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MapReduce Activities

IBM InfoSphere Biginsights

Dashboard

Cluster Status

MapReduce Activities ™

| JobTracker Health ” Cozie Health I[E]

6.00

Total Number of Mappers Failed

. & = . p = ;h
Total Number of Jobs Submitted & ® Total Number of Jobs Failed @SR
2.50 1m
2.00+
| 1m0
0.00
1.00+
050
0.00- 0 100 T T T T T T T T T
400 1600 1800 2000 2200 0000 0200 0400 0G0 O8O0 1000 1200 1400 1600 1800 400 1600 1800 2000 2200

Total Number of Reducers Failed

100

T
1400 16:00 1800
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JobTracker Health

IBM InfoSphere Biginsights

Welcome Dashboard Cluster Status =3 i Application Status BigSheets

Application Services

' MapReduce Activities | \JobTracker Health ~ @

Welcome biadmin | Logout | About | Information Center

<k Add Widget | = Arrange

r P - r -
P )
Total Number of Heartbeats @ JobTracker Amount of Heap Memory Allocated by JVM (MB) @ u
250000.004 250.00MB
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0.00 T T T T T T T T T T T T ¥ 0.00MB T T T T T T T T T T T T 1
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& K : 8P W
JobTracker Amount of Heap Memory Used by JVM (MB) £ JobTracker Total Garbage Collection Count
200.00MB 100.00~
Il
100.00MB 4 50.00 4
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Oozie Health

IBM InfoSphere Biginsights

Welcome bladmin | Logout | About

I.Applicaﬁan Services

T - = 5]

MapReduce Activites | JobTracker Heallh | Cozie Health ~ [E]

Qozie JVM Total Memory in Bytes

572 200MB-

Oozie JVM Free Memory in Bytes

Qozie Total Number of Locks

2,501

1507

100+

0504
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16:00

i=dv) 1000 1200

00 2000 220 00 0200 040 0600
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Monitoring Dashboard — Data services

» Widgets for visualizing HDFS, HBase, and Zookeeper related metrics

—HDFS

Collected from the namenode and datanode processes
* Monitoring filesystem in terms of files and blocks
* Monitoring namenode health using JVM memoy, garbage collection metrics
* Monitoring datanodes health using heartbeats and heartbeats per second

» Monitoring load and namenode through “Number of bytes received” widget

—HBase

Metrics collected from the HBase masters and region servers
» Monitoring region splits
» Compaction queue
» Stores, store files
* Load and HBase region server using client requests
» Block caching — hit percentage, cache size and cache bytes available
* DFS performance as seen from HBase — number and latencies
of read/write/sync operations

—Zookeeper

« Performance in terms of outstanding requests and request latencies (max/min/avg)
» Load in terms of packets received, packets sent and znodes
—Watches-—cotnt
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HDFS Health Monitoring

IBM InfoSphere Biginsights

Dashboard Cluster Status

I Data Services
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‘ 50050 1m

4.00GB

3.00GE

0.00

- | ﬂ l I I l I “

LI0GE

0.00GE T T T T r T T T T T 100 T T T T T T T T T T T J

16:00 1800 2000 2200 0000 0200 0400 0600 0800 10.00 1200 1400 16:00 1800 16:00 18:00 20:00 2200 0.0 02:00 0400 0600 0800 10:00 12:00 14:00 16:00 1800

Total Number of Files in HDFS

NameNode Amount of Heap Memory Used by JVM (ME)
70000

T0.00MB

600,00 60.00MB-

500,00 50,00M B

40000 40.00MB

300,004 30.00M B

20000 20.00ME~+

10000

10.00ME

000 0.00MB T T
16:00 X i K i i : ¥ A i 16:00 18:00 20:00

50 © 2013 IBM Corporation



HBase Health Monitoring

IBM InfoSphere Biginsights

1e bladmin | Logout | About | Information Center

Zonokesper |. Flume |'i'l

T T - = | | -~
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Zookeeper Health Monitoring

IBM InfoSphere Biginsights

Welcome Dashboard uster & 1 Files = Application Status BigSheels

-ome biadmin | Logout | Aboul | Information Center

(e T T - v [ e e
HDFS HBase | Zookeeper | Flume " |
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100
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4000+
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B R
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Monitoring Dashboard — System

= Widgets for visualizing cluster and node metrics
—Cluster

Contains metrics for system metrics, averaged over the entire cluster

 CPU - as percentage usage, kernel time, idle time, 10 wait time and interrupt
services time across all nodes in the cluster

» Disk — bytes written, bytes read, number of reads, number of writes across all nodes
in the cluster

 Memory — percentage of free and used system memory

» Network — for sent and received, we have amount of data (bytes), number of packets
and number of packet errors.

—Hosts

» Contains a grid view of all nodes in a cluster
» Metrics related to CPU, memory, disk and network
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Cluster Health

IBM InfoSphere Biglinsights Welcome biadmin | Logout | About | Information Center

Cluster Status Files Applications Application Status
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Hosts Health

IBM InfoSphere Biglnsights Welcome biadmin | Logout | About | Information Center

Cluster Status

.r’
Total Number of Available Hosts in the Cluster @5
Host | CPU | MemoryFree @ DiskRead | DiskWrite | MNetwork | Network Sent
| | | i Rssedy | |
bdvm027 svl ibm.com 24% 63% 0 5984256 4709406.75 1013897225
bdvm028.svl.ibm.com 44% 52% TeB48 7570432 1384865475 34156073
bdvm029.svl.ibm.com 23% 73% 2743296 6304768 5407494 .5 12056562 .25
bdvm030.svl.ibm.com 46% 24% 551936 6933504 22168577 21983785.25
bdvm023.svl.ibm.com B6% B.O0% 1222656 10760192 73241870 2711044325
bdvm024 svl.ibm.com 0.88% 76% 0 5442560 157757 166092
bdvm025.svl.ibm.com 26% BO% (4] 6159360 53241335 147539555
bdvm026 .svl.ibm.com 25% 80% o 5344256 46862735 936274425
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Notes (IBM Internal Use Only)

= Monitoring not recommended for use in VMware images due to
resource consumption
= Monitoring shines in a multi-node cluster not in a single-node cluster
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