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Introduction

NOTE: No actual profit is involved in HPC for Fun 

and Profit

(for OU, anyway)
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Introduction
• HPC in industry, popular culture, and consumer products 

• This is a Communicating About Computing talk, disguised as a bunch of fun 

stories.

• These stories are helpful communication tools because they give audiences 

relatable touchstones

 An example: pickup trucks
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Pickup trucks
• Tailgate open, or closed? (MythBusters did it!)

By ArmorThane (PC file) [CC0], via Wikimedia Commons 4



Pickup trucks

Al-Garni, A. M., & Bernal, L. P. (2010). Experimental study of a pickup 

truck near wake. Journal of Wind Engineering and Industrial 

Aerodynamics, 98(2), 100-112.

• Tailgate open, or closed? (MythBusters did it!)

• But we can also use CFD: computational fluid dynamics
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Pickup trucks

Richard Smith, Symscape blog
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Pickup trucks
• Who cares, it’s a utility vehicle, not a racecar.
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Pickup trucks
• Who cares, it’s a utility vehicle, not a racecar.

By Brian Snelson (originally posted to Flickr as Pickup truck racing) 

[CC BY 2.0  (https://creativecommons.org/licenses/by/2.0)], via Wikimedia Commons
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Formula One Racing

By Stuart Seeger from College Station, Texas, USA –

Grand Prix Start, CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=5495586 9



The declaration of the hardware by the competitor to the FIA must include: 

a) The computer/cluster identification, manufacturer, model and location and the manufacturer, name and 
full unique model number of the processing units. 

b) Number of processing unit cores in the computer/cluster. 

c) Peak number of double precision floating point calculations per cycle per core of the processing unit. 
MFPPC referred to in Paragraph 2.7.2. 

d) Further to Paragraph 2.7.1(c), in the case of an Intel CPU with either the Sandybridge or Ivybridge chipset 
where the competitor chooses not to exploit the AVX feature; the competitor must explicitly declare and 
be able to demonstrate that they are not using the AVX feature in the CFD solve process. If the non-
usage of the AVX feature is proven to the auditor, the Intel Sandybridge and Ivybridge chipset cores can 
be rated as 4 FLOP/cycle/core rather than as 8 FLOP/cycle/core. A competitor wishing to make use of 
this exception in their reporting should include supporting information from their hardware and/or 
software suppliers with their declaration. 

e) Further to Paragraph 2.7.1(c), in the case of a processing unit without a double precision floating point 
operating capability the number of natural precision operations per cycle per core will be used instead. 
As an example, a single precision only GPU core will count the number of single precision floating point 
operations per cycle. 

f) Processor speed at which the processing unit is configured to run at 100% CPU load. CCF referred to in 
Paragraph 2.7.2. 

g) Details of any off load engines used within the cluster as referred to in Paragraph 2.7.2. 

h) Maximum TeraFLOPs (FLOP = double precision floating point operation) the system can use. This may 
exclude any AVX floating point operations if declared under Paragraph 2.7.1(d) or include natural 
precision operations under Paragraph 2.7.1(e).

2018 Formula One Sporting Regulations, Appendix 8 § 2.7.1

(this goes on at length – about 7 pages) 10



Speaking of CFD…
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Kids love this one.

12Toilet flushing simulation with tracer, with FLOW-3D. 

https://www.youtube.com/watch?v=IlAD10-I5bE



Toilet talk
• In 1992, the Energy Policy Act was signed into law in the US

• As of January 1994 (or 1997) new toilets required to use <=1.6 gallons per 

flush

• This did not go well.
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Toilet talk
• In 1992, the Energy Policy Act was signed into law in the US

• As of January 1994 (or 1997) new toilets required to use <=1.6 gallons per 

flush

• This did not go well.

• CFD to the rescue!
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How to make a billion dollars
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Computational chemistry and 
laundry detergent
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Packaging – Folgers Coffee Tins
• Cost, freshness, and implosions
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Big Data: A Story in Three Acts - 1

18Charles Duhigg, “How Companies Learn Your Secrets.” New York Times Magazine, 16 Feb 2012.

“If we wanted to figure out if a customer is 

pregnant, even if she didn’t want us to know, 

can you do that?”



Big Data: A Story in Three Acts - 2

19Charles Duhigg, “How Companies Learn Your Secrets.” New York Times Magazine, 16 Feb 2012.

“My daughter got this in the mail […] She’s still 

in high school, and you’re sending her coupons 

for baby clothes and cribs? Are you trying to 

encourage her to get pregnant?”



Big Data: A Story in Three Acts – 3  
(Fin)

20Charles Duhigg, “How Companies Learn Your Secrets.” New York Times Magazine, 16 Feb 2012.

“I had a talk with my daughter […] It turns out 

there’s been some activities in my house I 

haven’t been completely aware of. She’s due in 

August. I owe you an apology.”



Big Data: A Story in Three Acts –
Epilogue

21Charles Duhigg, “How Companies Learn Your Secrets.” New York Times Magazine, 16 Feb 2012.

“With the pregnancy products, […] we learned that 
some women react badly. […] Then we started 
mixing in all these ads for things we knew pregnant 
women would never buy, so the baby ads looked 
random. […] And we found out that as long as a 
pregnant woman thinks she hasn’t been spied on, 
she’ll use the coupons.”



Crash tests: BMW
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Tire R&D – Goodyear in 2003
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• Wear testing and life cycle prediction

• Product design cycle: from 3 years to 1

• Building and testing: from 40% of R&D budget to 15%

• Assurance all-weather tire



Wrap-up
• That’s it for the HPC hit parade

• Honorable mentions:

 Folding@Home – protein folding for proteopathy research

 Alzheimer’s, Creutzfeldt-Jakob, Parkinsons

 Climate change

 Treaty negotiations

 Weather forecasting

 Size vs. speed tradeoffs, forecasting improvements

• Shameless self promotion: TEDxTulsaCC – “Stop doing, start pretending.” 

https://youtu.be/8fqcgzSp1gw

24



Industrial HPC for 
Fun and Profit
George Louthan <glouthan@ou.edu>
Associate Director for Research Computing Strategy

OU Supercomputing Center for Education and Research (OSCER)

Oklahoma Supercomputing Symposium 2018

25


