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What Is HPC? 

IDC uses these terms to cover all technical 
servers used by scientists, engineers, financial 
analysts and others: 
HPC 
HPTC 
Technical Servers   
Highly computational servers  

 
HPC covers all servers that are used for 
computational or data intensive tasks 
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IDC HPC Activities  

 Track all HPC servers sold each quarter  

 4 HPC User Forum meetings each year 

 Publish 45 plus research reports each year 

 Visit all major supercomputer sites & write reports 

 Assist in collaborations between buyers/users and 

vendors  

 Assist governments in HPC plans, strategies and 

direction 

 Assist buyers/users in planning and procurements  

 Maintain 5 year forecasts in many areas/topics 

 Conduct special research studies 
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2013 IDC HPC Research Areas  

New And Potentially Disruptive Technologies: 
 The future of supercomputing: Exascale 
 How HPC can impact ROI and innovation  
 Big data – High Performance Data Analysis  
 Co-processors and new types of flash/SSDs 
 New software solutions  
 Government programs to help bring to market new 

capabilities 
 Emerging markets including China, Russia, etc. 
 SMB and SMS research  
 The evolution of clouds in HPC 
 Scaling of software – issues and solutions 
Worldwide Petascale and Exascale Initiatives   

S 
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Top Trends in HPC 

The global economy in HPC is growing again: 

 2010 grew by 10%, to reach $9.5 billion 

 2011 grew by 8.4% to reach $10.3 billion 

HPC revenue for first half of 2012 was $4.9B 

Q3 2012 was the largest quarter ever in HPC 

We are forecasting  ~7% growth over the next 5 years 

Major challenges for datacenters  

 Power, cooling, real estate, system management 

 Storage and data management continue to grow in 

importance  

Software hurdles continue to grow 

The worldwide Petascale Race is in full speed 
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2011 HPC WW Market Results:  
By Competitive Segments  

  

C 
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2011 HPC WW Market Results:  
By System Units Sold 

  

C 
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Why Is HPC Becoming So Important 
To Nations? 

High performance computing (HPC) is important for national 
economies, because HPC, also called supercomputing, has been 
firmly linked to economic competitiveness as well as scientific 
advances 
 
In one worldwide IDC study, 97% of companies that had adopted 
supercomputing said they could no longer compete or survive 
without it – As the US COC puts it: To out-compute is to out-compete 
 
Worldwide political leaders increasingly recognize this trend: 

• In his 2006 State of the Union address, U.S. President George W. 
Bush promised to trim the federal budget, yet urged more money 
for supercomputing 
 

• In 2009, Russian President Dmitry Medvedev warned that without 
more investment in supercomputer technology, “Russian 
products will not be competitive or of interest to potential 
buyers.” 
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Why Is HPC Becoming So Important 
To Nations? (Continued)  

Worldwide political leaders increasingly recognize this trend: 
• In June 2010, Rep. Chung Doo-un of South Korea’s Grand 

National Party: “If Korea is to survive in this increasingly 
competitive world, it must not neglect nurturing the 
supercomputer industry, which has emerged as a new growth 
driver in advanced countries.”  
 

• In his 2011 State of the Union address, President Obama noted 
China's rapid progress in HPC and said that the U.S. Department 
of Energy's Oak Ridge National Laboratory is "using 
supercomputers to get a lot more power out of our nuclear 
facilities."  
 

• In February 2012, the European Commission announced that it 
has adopted a plan to double spending on HPC to €1.2 billion, 
with much of that money aimed at the installation of additional 
petascale supercomputer systems 
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Supercomputer WW Growth Is Reshaping 
The Market  

 
• The overall HPC 

market was 
hard it by the 
recession, and 
has now fully 
recovered   
 

 
• The worldwide 

supercomputer 
segment went 
into a major 
growth cycle – 
from 2008 to 
2011 
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USA Supercomputer Growth 

 
• The USA HPC 

market was 
hard it by the 
recession, and 
still hasn’t fully 
recovered  
 

 
 

• The USA 
supercomputer 
segment grew 
some, but at a 
lower rate 
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China Supercomputer Growth 

 
• The China HPC 

market wasn’t 
impacted by 
the recession, 
and is well 
underway to 
reach $1 billion 
in 5 years  
 

• The china 
supercomputer 
segment grew 
the most, 
heavily since 
2007 
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Japan Supercomputer Growth 

 
• The Japan HPC 

market was 
hard it by the 
recession 
 

 
 
 
• The Japan 

supercomputer 
segment is 
very up and 
down (Riken 
will make 2012 
very large) 
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German Supercomputer Growth 

 
• The German 

HPC market 
wasn’t hit as 
much by the 
recession 

• It just reached 
$1 billion in  
2011 

 
 

• The German 
supercomputer 
segment is 
growing well 
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French Supercomputer Growth 

 
• The French 

HPC market 
was less 
impacted by 
the recession, 
and has been 
flat for 5 years  

 
 

• The French 
supercomputer 
segment is 
growing well 
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By Region 2011 
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HPC Vendor Revenue Shares 

C 
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HPC Forecasts 

And 

Growth Areas  
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HPC Forecasts: By Competitive Segment  
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HPC Forecasts: By Verticals  
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The HPC Market 

Beyond 

The Servers 
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The Broader HPC Market 
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The Future Of 

Supercomputing: 

 

Exascale 
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Exascale Goals – A Leap Forward In 
Technology  
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An Few Interesting HPC 

Examples 
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1979: CFD Contributions to the 767 

High-Speed Wing 

Design 

Cab Design 

Engine/Airframe 

Integration 

Inlet Design 

Wing-Body 

Fairing Design 

Nacelle Design 

Much CFD penetration. 

Opportunities exist for higher 

accuracy and expanded complexity 

Some CFD penetration. 

Opportunities exist for large increases 

in design process speed and 

application 

CFD penetration opportunity 



Mar-13 © 2013 IDC 27 

2005: CFD Contributions to the 787 

High-Speed Wing 

Design 

Cab Design 

Engine/Airframe 

Integration 

Inlet Design 

Inlet Certification 

Exhaust 

System Design 

Cabin 

Noise 

Community Noise 

Wing-Body 

Fairing Design 

Vertical Tail and 

Aft Body Design 

Design For 

Stability & 

Control 

High-Lift Wing 

Design 

APU Inlet 

And Ducting 

ECS Inlet 

Design 

APU and Propulsion 

Fire Suppression 

Nacelle Design 

Thrust Reverser 

Design 

Design for FOD 

Prevention 

Aeroelastics 

Much CFD penetration. 

Opportunities exist for higher 

accuracy and expanded complexity 

Some CFD penetration. 

Opportunities exist for large increases 

in design process speed and 

application 

Icing 

Air Data 

System 

Location 

Connexion 

Antenna 

Vortex Generator 

Placement 

Planform 

Design 

Buffet 

Boundary 

Wake Vortex Alleviation 
Reynolds Number Corrections 

for Loads and S&C 

Flutter 

Control Failure 

Analysis 

Wind Tunnel Corrections 

Design For 

Loads 

Wing Tip Design 

Wing 

Controls 

Avionics Cooling 

Interior 

Air 

Quality 

Engine Bay Thermal Analysis 

CFD penetration opportunity 
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HPC User Example: CFD & The American Challenger Rocket 
Car 

• In 1979, Bill Fredrick's 
Budweiser rocket car — 
first land vehicle to break 
the speed of sound (739 
mph) 

• A new land speed racer is 
under development by Bill 
Fredrick: 

American challenger is a 
47 ft long, 120,000 
horsepower car, powered 
by a hybrid rocket engine 
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Results: Plume Off Can Cause Undesirable 
Behavior  

Plume Off Plume On 
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New Design – Revision K 

Cases:  

400mph – 500mph – 600mph – 680mph 

690mph – 700mph – 710mph – 720mph 



Mar-13 © 2013 IDC 31 

Summary: HPC is Required for a 120,000 
Horsepower Supersonic Car Design  

Flow analysis of rocket car is different than typical 
automotive application and different from typical 
aerospace application: 

 The CFD results indicated a range of potential 
problems arising as the vehicle gathers speed: 
Including the nose-up pitching moment at the low 

speed regime, which could cause the car to 
tumble as it accelerates to its final speed 

 The diamond-shaped strut design was found to 
induce pulsating flow separation bubbles in the 
range Mach 0.6 to 0.9, which lead to asymmetric 
shock oscillations 

 
 “High Performance Computing can be used  
 to help realize the dreams of adventurous 
 individuals and organizations” 
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Interesting Uses Of HPC: Competition Is 
Requiring More Than Just A CAD Design 
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Interesting Uses Of HPC: The Evolution Of 
Designing Safer Cars 
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Interesting Uses Of HPC: Simulations Need 
To Match The Real World Results  
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Interesting Uses Of HPC: Addressing Major 
Failures  
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Interesting Uses Of HPC: Evolution Of The 
Universe   
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Interesting Uses Of HPC: Molecules  
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A New Hot Topic: 

 

Big Data 
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HPDA Market Drivers 

More input data (ingestion): 
• More powerful scientific instruments/sensor networks  
• More transactions/higher scrutiny (fraud, terrorism) 
• More stringent standards, regulations 

 

 
 

 

 

39 

 

More output data for integration/ 
analysis: 

• More powerful computers 
• More realism  
• Faster solutions 
• More iterations in available time 
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PayPal: Online Fraud Detection -- $700 
Million Saved In Year 1 

40 
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GEICO: Real-Time Insurance Quotes 

 Problem: Need accurate automated phone quotes in 
100ms 

 Solution: Each weekend, use HPC cluster to pre-
calculate quotes for every American adult and 
household (60 hours) 

 
 

41 
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Mayo Clinic: Outcomes-Based Medical 
Diagnosis and Treatment Planning 

 Enter the patient’s history and symptomology 

 While patient is still in the office, sift through 10 million 

archived patient records for relevant outcomes 

 Provider considers the efficacies of various treatments 

for “similar” patients (but is not bound by the findings) 

 Ergo, this functions as a powerful decision-support tool 

 Benefits: better outcomes + rein in costly outlier 

practices 
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A New IDC Study: 

 

Creating An Economic Model 

For HPC and ROI 

And for 

HPC and Innovation  
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Project Overview 

A study that describes how increases in HPC 

investments can significantly improve the 

nation's economic success and increase its 

overall scientific innovation 

 
The study includes creating two unique models: 

1. A macroeconomic model which depicts the way HPC 

investments result in economic advancements in the 

form of ROI, growth and jobs 

2. An "Innovation Index" that provides a means of 

measuring and comparing national innovation levels, 

based on the level of applying HPC computing resources 

towards scientific and technical advancement 
 

44 
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Project Overview: Why It Is Key To DOE 

• DOE's core missions in the Office of Science and in NNSA 
are greatly dependent of the appropriate level of application 
of HPC computing resources -- to maintain a leadership 
position requires an in-depth understanding of what other 
countries are doing in HPC 

• World scientific leadership and innovation are becoming 
more dependent on the use of HPC/supercomputers every 
year 

• Economic leadership increasingly directly results from a 
nation's or an industry's or an enterprise's application of 
supercomputers in innovative and productive ways 

• Other countries are putting into place plans to gain 
leadership in innovation and economic progress by more 
broadly applying HPC/supercomputing across many 
different industry and segments (like China, Russia, Europe 
and other Asian countries) 

45 
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Project Overview: Why Is This Different 
Than “Normal” Economic Data 

Almost all economic and census data is based on collecting large sets 
of data points without creating a predictive model 
 
Two examples of the value of this proposal and how  this proposal is 
unique:  
 

1. DEVELOPING THE CORRELATION: In Egyptian archeology most 
of the early effort (and most of the current effort) has been focused 
on collecting raw data – finding the artifacts  
  It wasn’t until Jean Champollin decoded hieroglyphics that it 

was possible to understand the meaning of collected raw data 
elements   

  
2. DEVELOPING A PREDICTIVE MODEL: Technology has been 

improving at a high rate, but it took a predictive model to establish 
the actual rate of improvement within the computer industry: 
  Over 50 years ago (in 1965) Gorden Moore determined the rate 

of density improvement of a silicon chip to be 2x every 24 
months, and this established a predictive model that lasted for 
over a half century  

46 
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Research Overview – An Example of 
the Parameters Needed 
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For Each Industry Sector: 

e.g. in Manufacturing  

% That 

Conduct 

R&D 

Already Using 

Max HPC 

% That 

Could Use 

More HPC 

Don’t really 

Need HPC 

Companies 

That Don’t 

Conduct 

R&D 
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In 

Summary 
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Why HPC Is Projected To Grow 

1. It has become a competitive weapon 
 For companies, universities and governments   

 Global competitiveness is driving R&D and better product designs  

 Even small companies are using HPC to gain market share 

2.  Governments view HPC leadership as critical  
 For national pride, but more importantly for economic prosperity  

 It use to be 1 large supercomputer – now its multiple ones 

3. There are very critical HPC issues that need to be solved 
 Global warming, alternative energy, safe NE, financial disaster 

modeling, healthcare, homeland security, … 

 And 3D movies and large scale games are fun 

4. At the same time, “live” science and “live” engineering 

costs have escalated  
 And time-to-solution is months faster with simulations 
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Market Dynamics 

Clustering and standardization 
reset price/performance 

More nodes and 
CPUs in a typical 

datacenter 

Challenges in space, power 
consumption, and system 

management 

Build New Buildings  



Mar-13 © 2013 IDC 51 

But There are Still Major Customer 
Pain Points 

Software is the #1 roadblock 

 Better management software is needed 

 Parallel software is lacking for most users 

 Many applications will need a major redesign  

Clusters are still hard to use and manage  

 System management & growing cluster complexity  

 Power, cooling and floor space are major issues  

 Third party software costs  

 RAS is a growing issue  

 Storage and data management are becoming new bottle necks 

 Weak support for heterogeneous environment and accelerators  

ROI is becoming a requirement, especially as system 

costs escalate   
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Please email: 

hpc@idc.com 

 

 

 

Or check out: 

www.hpcuserforum.com  

Questions? 

mailto:hpc@idc.com
http://www.hpcuserforum.com/
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Components and  
Peripherals 

Networking and  
Telecommunications 

Channels 

Services 

Internet 

Consumer and Small  
Business 

 

Personal 
Systems 

Enterprise 
Systems 

Software 

IDC Research Areas 

Global 

Research 

Verticals 

Technical 
Computing 

Workstations 
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Growth In HPC Clusters 
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