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Development of Supercomputer System Dedicated for ALMA Project:
ACA Correlator System
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Abstract

The National Astronomical Observatory of Japan (NAOJ) in National Institutes of
Natural Sciences (NINS) is promoting the Atacama Large Millimeter/submillimeter
Array (ALMA) project on a plateau near the Atacama Desert in Chile jointly with U.S.
and European observatories. The Fujitsu Group developed a supercomputer, the Atacama
Compact Array (ACA) correlator system, dedicated to processing data from large radio
telescopes. This system consists of a correlator control system comprised of 35 PC servers
(FUJITSU Server PRIMERGY) and the ACA correlator developed by Fujitsu Advanced
Engineering (FAE). The system meets stringent requirements including the need to process
in real time huge amounts of radio signal data (512 billion pieces/second) from telescope
antenna at a calculation speed of 120 tera operations per second (TOPS) and operating
stably in the toughest environment (altitude of 5000 m, atmospheric pressure of 0.5 atm).
This system has adopted cost-efficient field-programmable gate array (FPGA) technology
to realize the computing performance and a disk-less system for stable operations. The
system has been tested for long-time operation in a low pressure environment and it can be
maintained remotely. Test operations started in 2011 and, after a pilot observation period,
the system proved to be suitable for use in ALMA, which officially began in 2013. This
paper describes the entire concept of the ACA correlator system and approaches to realizing
its high computing performance and stable operation.
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