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The missing “V” of Big Data HITACHI
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Extracting VALUE from VIABLE Data
WHERE It Matters and WHEN It Matters

+++ OLAP CUBE
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Key Elements of Connected Intelligence

HITACHI

Inspire the Next

Intelligent
Devices

Always-on devices
connected to variety

of sensors and
running multiple
software
applications

Real-Time
Analytics

High-frequency
data analysis for
instant decision
making and
automation of
information flows

Big Data

Integration of data
from connected

devices with
enterprise
applications and
historical data
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* Local analytics and business rules are controlled by
global analytics

— In-flight data analytics on the device

— Near real time response on the device
* Global Analytics for the Big Patterns

— Big Data post processing

— Discover Hidden Patterns/dependencies
* Dynamically Adjust the Rules

— Update new rules to the local device

— Enhances the devices local analytics

* Rinse and Repeat
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Transportation Example AL
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vehicle) emergency authorities)
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Intelligence Is Real-Time, Event-Based Analytics  HITACHI
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Complex Events Processing
enables real-time business insights from edge devices

Communication Machine Security Environmental Business
Events Events Events Events Logic

Events
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Complex Event Processing (CEP) HITACHI
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« Event-driven Architecture

« A generic data management infrastructure for
processing in-flight data before data is
potentially stored to deliver results in near
real-time

« Programming language for defining rules

* |t allows users to
Aggregate/Correlate/Enrich/Detect Patterns
In high speed streaming data
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CEP Application Container

Data/Msg.
Feeds
Pl Euente. e Code
(CEP) (Plain Java)
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 Events generated at sources

« Adaptor captures event and sends it into the
Event Processing Network

Data/Msg. CEP ARblication Container

Feeds Process Listener/SINK:
Events ser Code
(CEP) (Plain Java)

f | |
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* Events processed in flight

* Merging multiple event sources and types

« Data enrichment by accessing external data sources
(e.g. databases)

Data/Msg.
Feeds
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Event Dispatch HITACHI
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* Processing produces events
« Adaptor receives event and sends it into the
downstream clients

Data/Msg. CEP Application g i
Feeds 5
at: e

SSSSSS
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* Devices do not operate in a static environment
* Inputs change

« Knowledge is gained from analytics

» Additional systems want to receive the output
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* Our Complex Event Processing engine needs
to be dynamic

* Ability to change behavior without stopping the
flow

 Allow a higher level system to change the
processing rules
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Enter OSGi HITACHI

Inspire the Next
I

Data/Msg. CEP Application Container

Dynamic Modular System for Java Feeds G e T
Mature Lightweight Application
Framework

— ldeal for embedded environments

D 9: | |
Supports Module Lifecycle

— Install/start/stop/uninstall/upgrade Ej
— Remotely manageable
— Versioning

Services Model
— Advertise and discover services

— Modules are dependent on service -
not implementation Powered by 208G

Alliance
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OSGi Deployment Environment HITACHI
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PGELE
ﬁ - Remote Device

-

H D Msa. OSGi - CEP
OSGi Management System pota/Msg |
Data Feed Process Listener/SINK:
Reposit A
epository
: 1 obod| I

OSGi Framework

Java
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Dynamically Changing Behavior HITACHI

Inspire the Next
I

Deployed System. Happily processing...

2| & |
all 152

/ N
Remote Device
OSGi Management System
&
Repository Data/Msg. 0SGi CEP
Feeds Data Feed Process Listener/SINK:

Adapter: Events User Code

(CEP) (Plain Java)

| |
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Dynamically Changing Behavior HITACHI
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The Data Inputs Change

Data/Msg. 0OSGi CEP
Feeds Data Feed Process Listener/SINK:
Adapters Events User Code
(CEP) (Plain Java)

| [
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Dynamically Changing Behavior HITACHI
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Process the Events Differently

Remote Device

OSGi Management System Data/Msg. OSGi CEP
& = T e
Re pOSitO ry (CEP) (Plain Java)

s'?o | |
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Forward to additional locations for processing
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Dynamically Changing Behavior HITACHI
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Happily processing again...
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How OSGi and Java enables smart data on M2M aggregators and gateways.

4. Demo
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.
Supelj Framework

ORACLE
COMPLEX EVENT PROCESSING

|

Phidget

Temp
g@g ets DiLS(II:)%y Sensor
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ORACLE’ « OSGi based

« Continuous Query Language (CQL) for defining rules
COMPLEX EVENT PROCESSING o
« http://www.oracle.com/us/technologies/java/embedded/event-
processing/overview/index.html?ssSourceSiteld=opn

« Arm Based Linux platform
« http://lwww.raspberrypi.org/

N « USB hardware devices
*Rﬂ@g% * Open and inexpensive
 http://www.phidgets.com/

i .
Super| Framework + Hitachi’'s OSGi Framework
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Start reporting temperature changes below ambient temperature

192.168.1.3 - PuTTY
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Dynamic Behavior In Action ACHL
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Change the rules and redeploy remotely

8} Plug-in Development - oepTempature META-INF wlevs/configaml - Ecipse —

File Edit Source MNavigate Search Project Run Window Help
fﬁv%jﬁv D‘ ﬁvﬁv%v @&?@v @EQ;'V Eg_ %}Iv‘i}_vﬂjcjv -
¥ Package Explorer &2 $. Plug-ins | . Navigator -0 @tempprnbehdapter 0 OepTempBean,ava -E: oeplemp X configaml &2

= {fb| s ~ Eb k?xn'l version="1.8" encoding="UTF-8"7}
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= oepTempature 5 <processors
(# src <name>tempProcessor</name:
H com.beawlevs.example.oepTemp = <rules»
[J] OepTempBean.java - c‘CIL“?"E' id="tempRule">
=) JRE System Library [JavaSE-16] < [[EEIEE .
Bl GE_FI Classpath from tempInputChannel
(= build where probeTemp > ambientTemp
(= lib 11>
(= META-INF </query>
& spring , < ules:
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(& wlevs </nl:config:

|X| configaml
X| tempProcessorxml
4 MANIFEST.MF
@ build properties
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724 Phidnet
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Now reporting temperature changes above ambient
temperature

, 192.168.1.3 - PuTTY

e 0 [Amb Tem

1 [Therm Tem
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2012

3 006 477 107 200 GB added to the “digital universe”
~30% of it generated by machines

Assuming

2GB /hr it will
take 2.3 billion
years to

download

42 949 673 000 000 GB - 15 x increase
42 % will be generated by devices

According to IDC's “Digital Universe in 2020“ study published in December
2012

© Hitachi Communication Technologies America, Inc. 2014. All rights reserved. 38



HITACHI

Ve I OCIty Inspire the Next
I

What Happens in an Internet Minute?

20 47,000

New vichims of App downloods
idantity theft

Hours of music

20 million 3,000

Photo views Pholo uploads
320+ 100,000
New Twitter occounts | New tweets

204 million $83,000

PANDORA

Search querios

30 1.3 million /

2+ million _~ \@

And Future Growth is Staggering | s @
g

A
T , the By 2015, the
mof - A number of' =

networked devices e globol networked devices

n2015, IP bmwdl
it would foke / N “ﬁ”m

youSy«m
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Web and Social Media

— A=

$$?> Process
il \ |

* Clickstream Data
* Twitter Feeds

* Facebook Postings
*Web Content

Machine-to-Machine

*Smart Meters Readings
* RFID Readings

* Oil Rig Sensors

* GP Signals

Big Transaction Data

*Healthcare Claims
* Telecommunication Call Details Record
« Utility Billing Records

Biometrics

*Facial Recognition
* Genetics

Human Generated

* Call Center Voice Recording
* Email
* Electronic Medical Records
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