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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



HPC Market Update
And Trends
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Computing (aka HPC) nae e Fus

IDC uses these terms to cover all technical
servers used by scientists, engineers, financial
analysts and others:

AHPC

AHPTC

ATechnical computing servers

AHighly computational servers

HPC covers all servers that are used for highly
computational or data intensive tasks
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The global economy in HPC is growing again:

A2010 grew by 10%, to reach $9.5 billion

A2011 grew by 8.4% to reach $10.3 billion

AHPC revenue for 2012 exceeded $11B

A1013 -- The lower half of the market is growing well again

AWe are forecasting ~7% growth over the next 5 years
Major challenges for datacenters

APower, cooling, real estate, system management

AStorage and data management continue to grow Iin
Importance

Software hurdles continue to grow
The worldwide Petascale Race is in full speed
Big Data and accelerators are hot new technologies
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Revenues By Competitive Segments

11/12
Segment 2010 2011 2012 Growth
csl-Supercomputer 3,473,377 4,370,194 2,045,823 29.3%
cs2-Divisional 1,268,735 1,236,684 1,209,698 -2.2%
cs3-Departmental 3,342,747 3,467,271 2,997,068 -13.6%
csd-Workgroup 1,411,264 1,225,910 1,241,132 1.2%
Total Sum of WW Rev 9,498,323 | 10,300,058 | 11,097,721 7.7%
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By System Units Sold Vi

11/12
Segment 2010 2011 2012 Growth
csl-Supercomputer 2,560 2,908 2,397 -17.6%
cs2-Divisional 3,914 3,724 3,630 -2.0%
cs3-Departmental 20,382 20,625 17,108 -17.1%
csd-Workgroup 92,988 84,294 80,692 -4.3%
Total Sum of WW Unit 113,544 111,351 103,547 -5.9%
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By Processors Sold

11/12
CPU Type 2010 2011 2012 Growth
ERPIC 62,419 35,300 14,800 -58.1%
RISC 98,958 197,163 238,253 31.1%
RISC-BG 44 928 13,870 201,221 1350.8%
Vector 288
X80-04 2,728,982 | 2,922,042 ( 3,001,340 2. 7%
Grand Total 2,965,575 | 3,168,375 | 3,475,914 9.7%
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By Competitive Segment e e

HPC Forecasts: =10
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HPC Forecasts: =1DC
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By Verticals/Application Areas A he e
CAGR
2010 2011 2016] (11-16)
Bio-Sciences 51240127 51,231,663 51,722 388 b.6%
CAE 51013233 51,003 308 51,714 457 9 4%
Chemical Engineering 5183738 5192789 5251392 5.5%
DCC & Distnbution 5319 348 5360025 5868923 8.6%
Economics/Financial 5233.607 §270 204 472013 111%
EQA ST /ISY 5304 187 5662 674 51,000 333 8.6%
(Gensciences 5378333 %633.838 S006.200 b 6%
[Mech Design and Drafting 573,316 563,102 701281 4.6%
Defense 5919 338 51.004.632 51.380.730 b.6%
Government Lab 51.467.110 52,078,028 52.714.603 5.5%
University/Academic $1.762.777 51900883 52.526.773 5 9%
VWeather 5388733 54339099 5601385 5. 8%
Other 5108912 584.70 5137.736 7 6%
.TDtElI Revenue 50,116,223 510_300.03 514 386,387 £.9%




The HPC Market Beyond The Servers: =1DC

The Broader HPC Market Bl b e

The Broader HPC Market Growth to 2016
HPC Compute, Storage, Middleware, Application and Service Revenues, 2011 -- 2016 ($M

CAGR
2011 2012 2013 2014 2015 2016/ (11-16)
Server 10,300 | 11,031 | 11,910 | 12,778 | 13,839 | 14,621 7.3%
Storage 3664 | 3992| 4350 | 4739| 5163 | 5625| 8.9%
Middleware| 1,147 | 1233 | 1326 | 1426 1534 | 1650 | 7.5%
Applicationg 3370 | 3,618 | 3,884 | 4169 | 4475| 4804 | 7.3%
Service 1,801 1,924 | 2056 | 2197 | 2348 2509 | 6.9%
Total 20282 | 21,799 | 23,526 | 25310 | 27,359 | 29209 | 7.6%
Source: IDC 2012
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National Competition
For Supercomputing
Leadership




Why Is HPC Becoming So Important
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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
A'In one worldwide IDC study, 97% of companies that had adopted
supercomputing said they could no longer compete or survive
without it
A As the US COC puts it;: To out-compute is to out-compete

Worldwide political leaders increasingly recognize this trend.:
A 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

A In 2009, Russian President Dmitry Medvedev warned that without
more investment in supercomputer technology,n Rus si an
products will not be competitive or of interest to potential
buyvers. o
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To Nations? (Continued) e e

Worldwide political leaders increasingly recognize this trend:

AIn June 2010, Rep. ChungDoo-un of South Kor ead
National Party: il f Korea i s to survive I
competitive world, it must not neglect nurturing the
supercomputer industry, which has emerged as a new growth
driver in advanced countries. o

A In his 2011 State of the Union address, President Obama noted
China's rapid progress in HPC

A In February 2012, the European Commission announced that it
has adopted a plan to double spending on HPC to 01.2 billion,
with much of that money aimed at the installation of additional
petascale supercomputer systems

A In January 2013, the EU launched two 1+ Billion euro, 10-year
research investments (in brain research and graphene)
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Supercomputer WW Growth Is Reshaping.
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The Value of HPC Leadership =[DC
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Computational modeling/simulation/design is now established as the
third branch of scientific inquiry, complementing theory and
experimentation

HPC-driven innovation has become a prerequisite for:
A Scientific leadership
A Industrial leadership e IDC_
A Economic advancement

A National/regional security

WHITE PAPER

Council on Competitiveness Study of ISVs Serving the
High Performance Computing Market:
Part B — End-User Perspectives

Earl Jossph, PhD Suzy Tichansr, Council on Compettiveness
Asdeon Snell Steve Cormay Conway Communcators
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Chrixtopher O Wiard, Pn D

In this study, 97% of the businesses
that had adopted HPC said they
could no longer compete or survive
without it.

i
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HPC Can Change A Nation's Wealth  =IDC
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INDUSTRY DEVELOPMENTS AND MODELS

Massive HPC Systems Could Redefine Scientific Research
and Shift the Balance of Power Among Nations

Earl C. Joseph, Ph.D. Steve Conway
Jie Wu
IDC OPINION

There is a growing contngent of nations around the world that are invesiing
consigerable resources to install supercomputers with the potential o reshape how
science and engineering are accomplished. In some cases, the cost of admission for
each supercomputer now exceeds $100 mion and may soon reach $1 bilion. And
some countries are laying the groundwork to buid "fleets” of these truly ‘arge-scale
computers to create a sustanable long-term competitive advantags. There are
szable challenges n implementng these truly super supercomputers:

E Along with the cost of the computers. there are substantial costs for power,. and
cooling and storage.

N mMost cases, new catacentsrs have to be bu't, and often entire new ressarch
organizations are created around the misson. 3
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GDP And Supercomputer Spending By Country, Sorted By GDP
GOP (1) | Average Supsrocompuiss Supercomputers Average HPZAsA
Sgles OverlestFive | Az A Parcentags yaarHPC Parcantage Of
Yaars (2] Of GDP Spending GDP
U.s. 14,270,000 1,276,067 0.0089% 4,454,817 0.0313%
Japan 5,043,000 278,385 0.0055% 651,126 0.0129%
China 4,758,000 67,836 0.0014% 275,480 0.00559%
Germany 3,235,000 203,245 0.00583% 761,309 0.0235%
Francs 2,535,000 142,209 0.0054% 517,170 0.0196%
LK. 2,135,000 125,384 0.00539% 475,353 0.0218%
Itahy 2,080,000 75,751 0.0037% 338851 0.0162%
Spain 1,466,000 37,690 0.0026% 135,354 0.0085%
Rusziz 1,255,000 30,271 0.0024% 75,720 0.0060%
Indis 1,243,000 19,627 0.0016% 74,780 0.0050%
Australiz 320,000 55,411 0.0050% 235,300 0.0250%
Korzs 500,300 53,308 0.0074% 254705 0.0356%
Switzerand 454,100 24,144 0.0050% 34 451 0.0195%
Swadsn 397,700 21,314 0.0054% 75,043 0.01858%
Hong Kong 208,800 15,481 0.0074% 67,547 0.0324%
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A The US is still the largest consumer of HPC systems

A In 2013 the lower half of the US HPC market went
back into a strong growth mode

A The US is leading the drive/push for a new
generation of ES class technologies
AWith the goal to dramatically improve supercomputer
technologies 1 In power consumption, memory
performance and size and in usability
AAIthough funding has been slow, it will likely see
funds soon
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HPC System Characteristics

(The Road to Exascale)

K
ASCI Road Compute
Red Runner r Sequoia Exascale
Peak (Tflops) 13 1700  11.280 20.133 1,200,000
Linpack : 1000 10510 16.325 1 000.000
(Tflops) ’ ' ’ T
Total Cores 9298 130464 705024 1572.864 1.000.,000.000
12.960
Processors 9298 g1y 88,128 98,304 1,000,000
Cores/Proce 1 9 2 - - 1 000
sS50r
Power 0.85MW 235MW 989MW 7.9 MW ~20 MW
Year 2000 2008 2011 2012 2020+
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ECI Timeline

(actual lengths of phases could be longer)

Exascale
System

System
Acquisition

System
Acquisition

System
Acquisition

Exascale Software Technology: Programming Environment, OS & Runfimes
Integration Research,
Development Prototype Build Phase
and Engineering Phase
t Forward Path Forward Phase

ECI Funding

2012 | 2013 2017| 2018 | 2019 | 2020 | 2021 | 2022 | 2023
U.5, DEPARTMENT OF

2012 August ASCAC ' E o ENERGY
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s With correct strategies, China wins the HPC
Olympic Games, and HPC is really helping
science and economy development of China.

s HPC real application still lag behind the US,
Euro and Japan.

» On TianHe-1A, several applications can scale
up to 80,000 cpu cores.

s The growth rate of China HPC Perf. Is the
fastest.
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Supercomputing Center in Shenzhen, China ﬁigg_l
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Plans For Major Growth In HPC Budgets =IDC
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Petascale Supercomputers@CAS+Beijing

s 1 PetaFlops supercomputer in 2012
= For scientific computing
s 10 PetaFlops supercomputer in 2015
= Collaboration with Beijing local government

= Budget 1.2B RMB

= For scientific computing and industry
computing
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Future Plans In China

*_Perspectives on Future Development

s 2012-2013: System with peak performance
of 10 Pflops will appear

» 2011-2012: Total Linpack performance will
reach 10PFlops

s 2014-2015: System with peak performance
of 100 Pflops will appear

s 2013-2014: Total Linpack performance
reach 100 PFlops




Interesting Relationship With Industry: &1DC

e

CAS-IPE o i

They built their own system:
ABoards from Taiwan (selected/designed by IPE)

ACPUs from Intel
AGPUs from Nvidia (3 per Intel CPU i the most in the world)

AAssembled by their students

How they work with industry:
AA company brings a problem to them (that needs to be

solved in 1 to 2 months)
AThey figure out a solution using their HPC systems
AThey then build a lab experiment showing how their
solution would work in the clients factory
AThen the industrial customer believes that it will work A

and changes their factory
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How Europe Is
Changing Its HPC
Focus




HPC Worldwide Market Sizes: =1DC

Supercomputers (Over $500K) Ande e

Europe declined from 34.4% in 2007, to 24.8% in 2009
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