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Mitsubishi Electric Develops High-performance Sensor Database
Fast searches and aggregation of up to 100 trillion data items with low-cost hardware

TOKYO, February 3, 2016 — Mitsubishi Electric Corporation (TOKYO: 6503) announced today it has
developed a high-performance sensor database that performs fast storage, searches and aggregation of

massive data collected from sensors that are expected to be used widely in the 10T (Internet of Things) era.
The database enables sensor data to be used quickly for purposes such as maintaining roads, railways and
other infrastructure, monitoring factories and managing energy use in buildings and homes. It has the
capacity to process up to 100 trillion data items, such as three-dimensional measurements by laser sensors
on/around roads totaling 200,000 kilometers in length, or sensor data accumulated in a factory over a

three-year period using 100,000 sensors that take measurements every 100 milliseconds.

Compared to existing databases, such as commonly used relational databases, Mitsubishi Electric has

determined that its high-performance sensor database reduces storage space, load time, and search and

aggregation time each to a range of just one-tenth to one-thousandth of current levels. This was achieved by

optimizing:

- data compression, to reduce input/output data traffic by selecting compression patterns from more than
700 combinations;

- data location, by arranging compressed data in storage blocks to reduce input/output time; and

- data processing units, by processing data in cache memory where possible to enhance parallel processing

Massive data-processing performance can be improved through hardware enhancement, such as parallel or
distributed processing using many servers, in-memory processing using large amounts of memory, or fast
storage devices using flash memory. All of these methods, however, require very expensive hardware.
Remarkably, Mitsubishi Electric’s high-performance sensor database achieves fast processing using a single

server with only one or two CPUs and 4GB of main memory.
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The amount of sensor data in a database generally increases with long-term use. Some trial systems start
with small amounts of data for verification prior to full-scale operation using larger data. Mitsubishi
Electric’s high-performance sensor database allows incremental expansion of servers as the amount of data
grows. Storage capacity and performance are enhanced in the absence of data migration or changes in

application software.

The following estimation uses 100 trillion three-dimensional measurement data items:

Storage space Load time Search/aggregation time
New sensor database 15 terra bytes 8.8 minutes 2 seconds
Existing database .
(relational database) 950 terra bytes 430 minutes 1,700 seconds

Patents
Pending patents for the technology announced in this news release number 16 in Japan and 11 abroad in five
countries.
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About Mitsubishi Electric Corporation

With over 90 years of experience in providing reliable, high-quality products, Mitsubishi Electric
Corporation (TOKYO: 6503) is a recognized world leader in the manufacture, marketing and sales of
electrical and electronic equipment used in information processing and communications, space development
and satellite communications, consumer electronics, industrial technology, energy, transportation and
building equipment. Embracing the spirit of its corporate statement, Changes for the Better, and its
environmental statement, Eco Changes, Mitsubishi Electric endeavors to be a global, leading green company,
enriching society with technology. The company recorded consolidated group sales of 4,323.0 billion yen
(US$ 36.0 billion*) in the fiscal year ended March 31, 2015. For more information visit:
http://www.MitsubishiElectric.com

*At an exchange rate of 120 yen to the US dollar, the rate given by the Tokyo Foreign Exchange Market on
March 31, 2015
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