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PERFORMANCE COMPUTING



WHAT IS HPC?

"High-Performance Computing,"” or HPC, is the application of
"supercomputers” to computational problems that are either
too large for standard computers or would take too long.

- NICS

_ _ _ The term high performance
High-performance computing (HPC) is the computing (HPC) refers to any
use of super computers and parallel computational activity requiring more

processing techniques for solving complex than a single computer to execute a
computational problems. task.

- Techopedia - HPC Wales




|5 HPC DEFINED BY INFRASTRUCTURE?
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HPC ACROSS THE DOMAINS OF SCIENCE & ENGINEERING

THEORETICAL EXPERIMENTAL COMPUTATIONAL

Mathematlcal Model Observatlon Numerical Simulation & Modeling
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Computational & experimental images: CERN
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HPG 13 EVOLVING EXPANI]ING
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HPC IN THE CLOUD



THE NEXT BIG WAVE OF COMPUTING
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STANDARDS: CLOUD
MAINFRAMES  paSED SERVERS COMPUTING
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15 Al AN HPG WORKLOAD?
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ARTIFICIAL INTELLIGENGE: AN HPC WORKLOAD & HPG TOOL
CLIMATE PHYSICS

Image Credits: NERSC, CERN




HIGH-PERFORMANGE DATA ANALYTICS AND Al IN HPC: ON THE RISE

Worldwide Server-Based Al Revenues

HPC customer trends for analytics:

4,500
000 ' « HPDA server revenue growing
- 17% annual growth (2016-
2021) to $4Bin 2021
= 3,000
S 5564 «  $1.1B will be first-time HPC
= adopters
- 2,000
500 « ML/DL subset of HPDA will
000 ; grow even faster —at 26%
annually
500
0 | Overall HPC server growth
2016 2017 2018 2019 2020 2021 projected at 5.8% annually

—o— Total WW HPDA Server Revenues
Total HPC ML, D/L & Al

Source: Hyperion Research, 2017

Source: Hyperion Research Multi-Client Study: HPDA Usage Trends and Forecasts, Sept. 2017



THREE PILLARS OF HIGH PERFORMANGE COMPUTING

~SIMULATION & MODELI

. Model Drives Data

Nﬂ DATA ANALYTICS

Data Drives Insight
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Computational image: CERN
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HPC AND GLOUD: NEW DELIVERY




CLOUD'S EXPANDING HPG FRONTIER

Dedicated HPC System

HIGH

AN
= SECURITY CERTIFCATIONS
= HIGH PERFORMANCE INSTANCE TYPES
= BATCHINTERFACES ] ke
= HPC PARS[ORCHESTRATION] FAST NETWORKING FABRICS
= BAREMETAL INSTANCES
= Public Cloud
Lo HIGH

APPLICATION COUPLING & INFRASTRUCTURE SENSITIVITY



WHY CONSIDER THE CLOUD FOR HPG?
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Productive

More compute for your powerful applications

Be more productive running your business applications using the right workloads

-Q-,fb v, SAPATI i

—r rm—— LR
High-performance Compute SAP Memory
compute intensive workloads optimized
High-performance compute High CPU-to-memory ratio; SAP applications across Dev/Test Large database workloads;
_ wo_rkloads; mo_dellng; massive large-scale and production scenarios. SAP ERP; SAP; data
simulations; genomic research computation; deep learning NetWeaver; SAP S4/HANA; SAP B warehousing solutions
Intel® Xeon® Platinum Intel® Xeon® Platinum 8168 Intel® Xeon® E7-8890 V4 Intel® Xeon®
8168 processor processor processors E5-2673 v4 processors

Intel® Xeon® processor
E5-2667 v3 with
DDR 4 memory

Intel® Xeon® processor
E5-2670

Azure H and A8-11 Series Fv2 VM family SAP HANA VM family Azure GS, G, DSv3,
Ev3 and DS Series




Productive

Intel® Xeon® Scalable processors in Azure

Intel® Xeon® Platinum 8168 is Intel's fastest processor in the public cloud. Combine it with the new

Hc & Fv2-series VMs, and you get the fastest compute VMs in Azure.

Ideal for compute-intensive
workloads

HC & Fv2-series

$ Financial workloads

PLATINUM . e c
ih.® Scientific analysis

inside”

DA Genomics

Intel® Xeon® Scalable processor for the most high-demand apps _ _ _
Intel® AVX-512 for workload-optimized performance Geothermal visualization
Intel® QAT to speed up data compression and cryptograph .
> P P P YPROBTAPTY @ Deep learning
Intel® Arria® 10 FPGAs for ultra low latencies
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EXAMPLE HPC WORKLOAD FIT FOR THE CLOUD
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APPLICATION COUPLING & INFRASTRUCTURE SENSITIVITY

Dedicated HPC System

|
Fn, €N
[CE

e

N



CHALLENGES FOR EXISTING USERS

Compute Demand vs. Cluster Size

Missed
Opportunity
Cluster Size

Resources

Compute
Demand

Image courtesy of Cycle Computing




CHALLENGES FOR NEW USERS

N

Approximate number of
manufacturers in the United States

9 5 % | -.‘.!.*I

Of which are categorized as small
or medium (1-500 employees)

200%

More jobs are provided by small and

medium manufacturers than large ones

98%

Of all products will be developed
and manufactured digitally by 2020

94%

Of all small and medium
manufacturers have not yet adopted

high-performance digital manfacturing

Infographic source: NCMS.org

Top barriers to adoption:

= Awareness

Defensible ROI

= Business risk

= Access to technology and expertise



HPC IS CHANGING...

..BUT WHAT IS HPG?



HPC IN PUBLIC CLOUD: GROWING AND POISED FOR ACGELERATION

HPC by Deployment Type

~30%

2017 2018 2019 2020 2021

HPC: On-Premise HPC: Cloud

Source: Intel internal analysis

Industrial HPC customers’ near-
term budget trends:

*  20% growth for public cloud

*  Over 2x the growth in HPC
server and technical
computing desktop spending

Source: Hyperion Research




