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Leading Research Institution Counts on Nor-Tech
HPC Technology for Groundbreaking Project

Companies like Nor-Tech can beat much bigger competitors with a significantly
better price and comparable or better quality.
Tom Downes, Senior Scientist, University of Wisconsin Milwaukee Center
for Gravitation, Cosmology, and Astrophysics

Project Background

At a national media conference on Feb. 11, 2016, National Science Foundation (NSF)
researchers announced the first direct observation of a gravitational wave. This was a
phenomenal achievement that resulted in a 2017 Nobel Physics Prize for LIGO project leaders. !
Subsequent gravitational wave detections have confirmed those results. As the LIGO project
continues to be refined, the rate of gravitational wave detections is expected to escalate to as
much as one every two weeks.

Recently, the two LIGO laboratories that were the sites of the first gravitational wave detection--
Livingston, La. and the Hanford, Wash.--were designhated Historic Physics Sites by the American
Physical Society. Plaques were placed at both locations memorializing the extraordinary efforts
that ultimately led to what is widely heralded as the most significant scientific discovery in the last
100 years.

A team of UWM physicists, led by Patrick Brady, continues to play a key role in the LIGO project.
At UWM they design, build and maintain computational tools, such as Nor-Tech’s HPC
technology, that handle LIGO’s massive amounts of data.

In addition, NSF awarded the North American Nanohertz Observatory for Gravitational Waves
(NANOGrav) $14.5 million to create and operate a Physics Frontiers Center (PFC) at UWM. The
PFC, which is also using Nor-Tech HPC technology, ensures that researchers have the
resources necessary to explore one of the most exciting frontiers in physics and astronomy.

Their Challenge
Nor-Tech has been providing HPC technology to UWM since 2005, which is close to the time that
Nor-Tech was awarded a contract by the State of Wisconsin. Tom Downes, a Senior Scientist at

! LIGO is an acronym for Laser Interferometer Gravitational-wave Observatory.




Nor-Tech-UWM Case Study, p.2

the University of Wisconsin Milwaukee Center for Gravitation, Cosmology, and Astrophysics
contacted Nor-Tech Senior Account Manager Tom Morton in 2017 for an update to their existing
high performance Nor-Tech HPC technology. In addition to beating large competitors on price,
UWM'’s previous purchases provided assurance that the project would complete successfully.

“We have worked with Nor-Tech in the past and have had a good relationship with them,”
Downes said. “And their business status with the State of Wisconsin continues to be important.”

The processor update was completed in January 2018. “They were using last generation Intel
processors,” Morton explained. “They needed additional processing power using the latest Intel
Skylake CPUs.”

Our Solution

UWM’s Sandy Bridge processors were installed in 2012. They replaced Intel Westmere
processors installed in 2010. “Every 3-5 years we go to NSF to ask for more funding to update
our high performance technology with more contemporary processors,” Downes said. “This time
we wanted to install the latest Intel Skylake processors. It was routine in that we want the
technology to stay current for LIGO. If it doesn’t, it will become slow relative to the technology that
others in the LIGO consortium are using. We also needed to be a failover site in case one of the
LIGO data centers goes down—to take over if we need to.”

Downes relied on Nor-Tech’s experienced engineers, including Vice President of Engineering
Dom Daninger, throughout the project and after delivery to provide expert advice. “Dom has
always been very good at technical details,” Downes said. “If | need to know a very fine detalil |
know he will have the answer. | have always been satisfied with how responsive they are and the
turnaround time for service and support is terrific.”

Although the project was fairly straightforward, Nor-Tech had to work around the usual budget
constraints of educational institutions. “They came to us with a pretty tight budget,” Morton said.
“Dom and | worked with Tom Downes to help determine which CPUs, memory and storage
options would best fit their budget. We also worked with Intel for special pricing. In addition, UWM
needed to work within space limitations, so we designed and developed a uniquely configured
high density computer that our competitors could not offer. To accomplish this, there were several
meetings at UWM that involved high level strategizing.”

Their Success

UWM is in the process of moving all of the LIGO-related technology to a new datacenter. In its
new location, the technology will continue to analyze the data that UWM is getting from the
instruments at the two primary LIGO sites in Washington and Louisiana.

“They have staff that regularly travels to Wisconsin,” Downes said. “If there is an issue, they will
send someone over. For this particular purchase someone was onsite to help us rack the
equipment and get rid of all the boxes. The boxes may seem like a small thing, but it can actually
take an entire day; Nor-Tech will always go the extra mile.”

The new Skylake-equipped computer is proving to be almost 10 times faster. “People are just
starting to use it and the results have been phenomenal,” Downes said.”

Morton continues to follow up with UWM and Downes to ensure an optimal experience.
“Everything is running well,” he said. “Tom Downes and the entire UWM team are always a
pleasure to work with. We look forward to many more exciting discoveries at UWM and are
thrilled to play just a small part.”

Downes concluded, “ | have recommended Nor-Tech to others. On campus sometimes
purchasing processes go through various levels. Most people are familiar with Dell and Apple
products. One of the reasons | wanted to go through the competitive bid process on this was to
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show that companies like Nor-Tech can beat much bigger competitors with a better price. And
that was the case here; Nor-Tech offered a significantly better price than their major competitors
and there was no compromise in quality—if anything, the quality was better.”

The Intel Technology

Intel® Xeon® Scalable Gold 6136 Processors?
_ @ The Intel® Xeon® Scalable platform provides the foundation for a powerful
— data center platform that creates an evolutionary leap in agility and scalability.
( ﬁ Disruptive by design, this innovative processor sets a new level of platform
XEON convergence and capabilities across compute, storage, memory, network and
security. Enterprises and cloud and communications service providers can
now drive forward their most ambitious digital initiatives with a feature-rich,
highly versatile platform.

Benefits
o Pervasive, breakthrough performance enables greater efficiencies and lower TCO
e Strong, capable platforms for the hybrid-cloud, data-fueled enterprise
¢ Next-generation platform for cloud-optimized, 5G-ready networks
o Breakthrough HPC and high-performance data analytics innovation
Features
¢ Workload-Optimized: Built on 14 nm process technology, the Intel® Xeon® Gold 6000
processor family offers up to 22 cores/44 threads per socket for increased performance.
e Accelerated Performance: Software enhanced with Intel® Advanced Vector Extensions
512 (Intel® AVX-512) allows to you accelerate data through 512 “lanes” of performance.
Enabling processing of up to 512 bits of data with a single command, this accelerated
processing takes compute to incredible levels. With support for up-to two Intel® AVX-512
channels, the Intel® Xeon® Gold 6000 processor family delivers a level of compute for the
most demanding workloads and services.
¢ Advanced Hardware-Enhanced Reliability: Experience the difference Intel delivers
advanced hardware-enhanced reliability, availability and serviceability (Advanced RAS)
available in the Intel® Xeon® Gold 5000 processor family-based solutions.

Read the Full Intel® Xeon® Scalable Family Datasheet
https://www.intel.com/content/www/us/en/processors/xeon/scalable/xeon-scalable-datasheet-vol-
1.html

Intel® SSD DC P3520 Series®

Designed for data center, cloud, and embedded usage segments, the Intel®

/—) SSD DC P3520 Series is ideal for enabling the introduction of new or
mtel additional services while reducing costs and improving quality of service.
It utilizes Intel 3D NAND SSD to meet the challenges of top data center
SSD‘ customers by enabling the introduction of new/additional services while
inside reducing costs and improving quality of service.
Highlights

¢ Intel's best value on high-density Intel 3D NAND

2 Resource: https://www.intel.com/content/www/us/en/products/processors/xeon/scalable/gold-
processors/gold-6136.html

Resource: https://www.intel.com/content/www/us/en/products/memory-storage/solid-state-drives/data-
center-ssds/dc-p3520-series.html
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e Upto 4.7x performance over SATA
e Upto 90% IOPs consistency
e Up to 100x more effective at preventing SDC (silent data corruption)

The SSD Data Center P3520 Series is part of the Intel® 3D NAND SSD family of products. Built
on breakthrough 3D NAND and delivered by a proven and trust supplier, Intel® 3D NAND SSDs
transform the economics of storage.

Read the Intel® SSD DC P3520 Product Brief
https://www.intel.com/content/www/us/en/solid-state-drives/ssd-dc-p3520-brief.html

About Nor-Tech

Nor-Tech built its stellar reputation on the industry’s easiest-to-deploy HPC technology solutions
and guaranteed no wait time support. Nor-Tech is on CRN’s list of the top 40 Data Center
Infrastructure Providers along with IBM, Oracle, Dell, and Supermicro; and is an HPC technology
builder for 2015 and 2017 Nobel Physics Award-winning projects. Nor-Tech engineers average
20+ years of experience. All of Nor-Tech’s technology is made by Nor-Tech in Minnesota and
supported by Nor-Tech around the world. The company has been in business since 1998 and is
headquartered in Burnsville, Minn. just outside of Minneapolis. To contact Nor-Tech call 952-808-
1000/toll free: 877-808-1010 or visit http://www.nor-tech.com. Full release at: http://www.nor-
tech.com/category/news/. Media Contact: Jeanna Van Rensselar, Smart PR Communications;
jeanna@smartprcommunications.com.



https://www.intel.com/content/www/us/en/solid-state-drives/ssd-dc-p3520-brief.html
http://www.nor-tech.com/
http://www.nor-tech.com/category/news/
http://www.nor-tech.com/category/news/
mailto:jeanna@smartprcommunications.com

