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Real-time Analysis of Large Data

Large-scale, real-time data analysis platforms pave the way to new social infrastructure services
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Challenges

= Demand for real-time analysis and larger data

* Fasterreal-time analysis of large data

Solutions
* Intel® Xeon® processor €7 family
= BRIMOS* BRIge MOnitoring System

CEP: A New Technology for
Analyzing Data Flows in Real Time

While the quantity of data enterprises
handleis growing dramatically, the need

to analyze and utilize data extends beyond
the business sector, with demand forits
useinimprovingsocialinfrastructure also
increasing rapidly. For many businesses,
dataanalysisinvolves first storing the data
inadatabase and then subjecting the data
to analysis. An unavoidable consequence
of this, however, is a delay between data
collectionand the analysis results becoming
available.

This hasdrawn attention to anew
technology called complex event processing
(CEP), which processes data flows directly
before storageinadatabase.CEPis
currently being adoptedin fields such

as marketing, social infrastructure, and
particularly financial markets. In the future,
itislikely tobe usedinapplications such as
smart grids that use IT to manage electric
energy efficiently.

NTT DATA's Goal: To Implement
CEP as aCore Element of
Proactive Bl

InJapan, CEP has attracted attentionasa
technology able to provide a new generation
of data analysis techniques to support
businessintelligence (BI). NTT DATAs the
leading company applyinglarge-scale, real-
time dataanalysis based on CEP. As Keiichiro
Nakagawa, senior manager of business
intelligence for NTT DATA's Solution Group,
Information Technology Deployment Center,
Research and Development Headquarters,
explained, “We have been building a CEP data

analysis platform toimplement proactive BI,
which provides foresighted and intelligent
services by identifying users’ behavior
throughreal-time data capturing.”NTT
DATA uses platform productsinresponse

to analysis of data volume or latency by
dividing the proactive BIIT platforminto
atwo-tier structure to separatereal-time
processing and large-scale data analysis.

“The large-scale dataanalysis platform

can make model sets of historical data.

We apply those rules and logic to CEP, and
then create information with high added
value by evaluatingin a moment,” explained
Nakagawa.

Evaluation of Large-Scale, Real-
time Data Analysis Platformin
aBridge Monitoring System
Implementing CEP

NTT DATA has been considering sensor
networks using sensor devices which
collectinformation as one of the application
methods of alarge-scale, real-time data
analysis platform.NTT DATA applies CEP

to the bridge monitoring system BRIMOS*,
which they provide, andis evaluating
large-scale data analysis. The BRIMOS
system collects a variety of bridge girder
information from alarge number of

sensors (ranging from dozens to several
hundreds) attached to the bridge, detects
abnormalitiesinreal time, andis able to
identify aged deterioration by analyzing
long-termdata. The high-speed data
processinginreal timeis necessary because
data from several thousand to tens of
thousands of measurements per second
comes from sensor devices attached to the
multiple bridges.
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Implementing CEP into BRIMOS demands
strong CPU performance. The number and
individual performance of CPU cores is
particularly important for CEP to process
large-scale datainreal time. Accordingly,
NTT DATA conducted tests to compare the
performance (Figure 1), under equivalent
conditions, of the previous-generation, four-
CPU, 32-core Intel® Xeon® processor 7500
series and the new-generation, four-CPU,
40-core Intel Xeon processor €7 family.

Commenting on why Intel was chosen for the
project, Masatoshi Yokogawa, senior expert
inthe Information Technology Deployment
Center, Researchand Development
Headquarters, said, “Rather thanincreasing
the number of servers runningin parallel,
CEP works best when alarge number of
coresareintegratedintoasingle server.
Therefore, we put our faithinIntel’'s know-
how and advanced technical skills to cover
the fields that could not be resolved by
softwareandSl.”

Multi-Core CPU Accelerates
Performance

The performance comparison between the
oldand new generations of the Intel Xeon
processor demonstrated that the Intel Xeon
processor €7 family has approximately 1.5
times the performance of the Intel Xeon
processor 7500 series and can support
more than 10,000 sensors. The evaluation
also showed the difference from enabling
or disabling Intel® Hyper-Threading

Technology' (for multi-threaded processing)
and Intel® Turbo Boost Technology? (for
automatically boosting the core clock
frequency) (Figure 1). Yoko Inaba, assistant
manager of the Information Technology
Deployment Center, Researchand
Development Headquarters, commented
that, “The improvementin performance
means we can analyze a wider range of
bridge information with high precision.
Similarly, greater processing capacity per
unitmeans more bridges monitored by one
server, for better cost/performance.”

Based on theresults of the BRIMOS
evaluation, NTT DATA intends to proceed
with the practical use of large-scale, real-
time dataanalysis.

Intel® Xeon® Processor E7 Family Helps Boost Performance of Large-
Scale, Real-time Data Analysis

“The BRIMOS evaluation was our first

case of utilizing CEP," said Nakagawa. “The
potential scope of sensor networks is
unlimited, including fields such as machine-
to-machine (M2M) applications in which
machines communicate with each other via
network andITS that transmits information
between people, roads, and vehicles. As
asystemintegratorinthe field of social
infrastructure, NTT DATA intends to develop
sophisticated analysis logic for various fields
that suit proactive Bl. High-performance
CPUs areanecessary elementinachieving
this, and we are looking forward to further
advancesin multi-core CPUs." The multi-
core Intel Xeon processor €7 family clearly
contributes to NTT DATA's large-scale, real-
time data analysis business.

600,000 values/sec }
400,000 values/sec

200,000 values/sec

0 values/sec
Intel® Hyper-Threading Technology '
Intel® Turbo Boost Technology 2

1.43 times

,,,,,,,,,,,,,,, mmm - 1:54times

1.44 times

1.54 times

Test System M Intel® Xeon® processor X7550 (2GHz) M Intel Xeon processor €7-4860 (2.26GHz)

Four CPUs, 32 cores

Four CPUs, 32 cores

Figure 1. Relative Improvementin Throughput

(Comparison of Intel® Xeon® processor 7500 series and Intel® Xeon® processor E7 family)

TestResults

= Successfulimplementation of large-scale, real-time data analysis platform using CEP
= Thelarger number of cores and higher core performance of the Intel Xeon processor €7
family contributed toimproved performance of large-scale, real-time data analysis.
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" Intel®* Hyper-Threading Technology (Intel®* HT Technology) is available on select Intel® Core™ processors. Requires an Intel® HT Technology-enabled system. Consult your PC manufacturer.
Performance will vary depending on the specific hardware and software used. For more information including details on which processors support HT Technology, visit http://www.intel.com/info/
hyperthreading

Requires a system with Intel® Turbo Boost Technology. Intel® Turbo Boost Technology and Intel® Turbo Boost Technology 2.0 are only available on select Intel® processors. Consult your PC
manufacturer. Performance varies depending on hardware, software and system configuration. For more information, visit http://www.intel.com/go/turbo.

Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate performance of Intel products as measured by those tests. Any
differencein system hardware or software design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate the performance of systems
or components they are considering purchasing. For more information on performance tests and on the performance of Intel products, visit Intel Performance Benchmark Limitations. Intel does
not control or audit the design orimplementation of third party benchmark data or Web sites referenced in this document. Intel encourages all of its customers to visit the referenced Web sites or
others where similar performance benchmark data are reported and confirm whether the referenced benchmark data are accurate and reflect performance of systems available for purchase.
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