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170,000 watts of power, 120 tons of cooling
17,308,672 cpntrol/monitor bits

1,473,536 registers
24,83?“2 FPGAS
256 :)oards
16 Eacks

1 room
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BreconRid

Manufacturing Solutions

SMT Key Measures
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Station Board

28 layers ® 1km of traces ¢ 8,000 components ¢ 50,000 solder points x 128







One room
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¢ 50km of cables under the floor

® 65,536 connections ¢ 16,384 lines
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Power, cooling, protection
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WIDAR Correlator Power & Temperature -- 20100708-0906
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Scary testing
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‘ 2012.02.23 18.42.08 - cpoc2: WIDAR Power Plant Alert : A/C Power Restored. e
x\N IDAR and rs 1led; System 1 state should not have been afi
08 09.29.00 - cpccl: WIDAR Power Plant Alert : Loss of A/C Power detected.
4 tarted to initiate FPGA deprogram in ma seconds and board power-down in 900 seconds
- 8 09.29.00 - cpee. IDAR Powe! 1 't 1 Loss of A/C Power detected.
= nuu started to initiate FPGA deprogram in 300 Sacond and bowrd power-down in 900 seconds
=S 2012.03.08 09.29.26 - cpccl: WIDAR Power Plant Alert : A/C Power Restored.
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500,000+ lines of production software ® 775 web servers running on 260 machines



| High-Tech 'Heart' of New-Generation Radio Telescope Passes First Test

The Expanded Very Large Array (EVLA), part of the National Radio Astronomy Observatory (NRAQO), took a giant step toward completion on August 7
with successful testing of advanced digital hardware designed to combine signals from its upgraded radio-telescope antennas to produce high resolution images
of celestial objects.

By upgrading the 1970s-era electronics of its original Very Large Array (VLA), NRAO is
creating a major new radio telescope that is ten times more sensitive than before. Using the
EVLA, astronomers will observe fainter and more-distant objects than previously possible
and use vastly improved analysis tools to decipher their physics.

The heart of the new electronics that makes this transformation possible is a high-
performance, special-purpose supercomputer, called the WIDAR Correlator. It has been
designed and is being built by the National Research Council of Canada at the Dominion
Radio Astrophysical Observatory (DRAO) of the Herzberg Institute for Astrophysics, and
serves as Canada's contribution to the EVLA project.

The design of the correlator incorporates an NRC-patented new digital electronic
architecture. The successful test, at the VLA site 50 miles west of Socorro, New Mexico,
used prototype correlator electronics to combine the signals from two upgraded VLA
antennas to turn them into a single, high-resolution telescope system, called an
interferometer. The technical term for this achievement is called "first fringes.”

Each upgraded EVLA antenna produces 100 times more data than an original VLA
antenna. When all 27 antennas are upgraded, they will pump data into the WIDAR
cormrelator at a rate equal to 48 million digital telephone calls. To process this torrent of data,
the correlator will make 10 million billion calculations per second.
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Powerful, multi-antenna imaging radio-telescope systems use pairs of antennas as their NRAO Crew Views Successful Computer Display

basic building blocks. Each of the VLA's 27 giant dish antennas is combined electronically Of WIDAR "First Fringes"

with every other antenna to form a multitude of pairs. Each pair contributes unique Seated, front to back: Barry Clark, Ken Sowinski,

information that is used to build a highly-detailed image of some astronomical object. The Michael Rupen, Kevin Ryan. Standing, front to rear:

successful two-antenna test thus verifies the design of the new correlator. Mark McKinnon, Rick Perley, Hichem Ben Frej.
CREDIT: Dave Finley, NRAO/AUIINSF

"This achievement marks the first time that the complete chain of electronics for the EVLA Click on image for larger file.

has worked together, and represents a huge milestone in the project. Our congratulations
go to our Canadian colleagues and to the NRAO staff members participating in this
project. This is a job well done," said Fred Lo, Director of the National Radio Astronomy Observatory.

The VLA Expansion, a ten-year project approved in 2001, is funded by $55 million from the United States National Science Foundation (NSF) and $1.75
million from the Mexican government. The Canadian correlator represents a contribution of about $17 million to the project.

First Fringes August 7, 2008
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