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{ Executive Summary )»

Supercomputing is often used for measuring national competitiveness of science and
technology. Supercomputer, which concentrates the essence of computer science, is
utilized for solving challenge problems by maximizing computational performance. As
the supercomputing technology is targeting a discovery of new elementary particle,
climate changes, and development of new material, it has very close relationship with
the competitiveness of natural science. In this report, I explained current status of
domestic and international supercomputing. Based on this, I will suggest a strategy for
enforcing the national supercomputing capability in Korea.

In last five decades, the performance of supercomputer has increased dramatically
following with exponential growth of processing units. However, the Moore’ s law,
which demonstrate doubling cycle of processor performance in every 18 months, is
now facing with being broken. This is because the physical limit of semiconductor. As
it will take more time for doubling cycle, supercomputing is also facing with a
problem in continuing exponential growth.

Advanced countries invest tremendous budgets and capabilities to supercomputing
technology even in this situation. United States, the best country for supercomputing,
keeps investigating for next-generation supercomputing since 2008. U.S. government
promises over 5 billion dollar to promote supercomputing and high performance
computing (HPC). As China continues to defend top 1 supercomputer, China is one of
advanced countries in supercomputing as well as global HPC market. Japan has
continuous demands of supercomputing to prevent natural disaster like earthquake and
tsunami. Japan also plans to develop next-generation supercomputer by investing 120
billion yen.

For domestic status of supercomputing, a law TACT ON UTILIZATION AND
FOSTERING OF NATIONAL SUPER-COMPUTERS; has been enacted since 2011 to
foster self-construction of supercomputing and professional manpower training. To
compare with international status of supercomputing, Korea seems to be behind in
supercomputing. In order to promote competitiveness of supercomputing, we should
investigate deeply for what is our correct status and what field has to be invested
first. In this report, I suggest two phase for a strategy of future supercomputing in
Korea. (Phase 1) Concentrated investment for a specific fields of supercomputing and
catching up technology by self-construction supercomputer. (Phase 2) Completing the
localization of supercomputing and promoting professional supercomputing company.
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hAS ik st 314 57 -8l High Performance Computing, HPC) 7% &S
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- 7d 713k B9 o 35 - 579 BHUX - 62 56 We] AR A o4

* A7k 5,700 ~ 93009 ol Dl TR T4 A

4) ExaScale Computing Study: Technology Challenges in Achieving Exasclae Systems (2008.09.), DARPA

5) W95 A A 8 =(Defense Advanced Research Projects Agency)S = ZQl werjeS 24317
g AFHA 9

6) 1% Al4kask A 3] (Advanced Scientific Computing Advisory Committee)& ©]&8H2 Ao thgk o]
TE e A 7T

7) 338t G- 4(Office of Science, SC), =718 B.ek=(National Nuclear Security Administration, NNSA)

8) The U.S. Exascale Computing Project (2017.03.), Exasclae Computing Project
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13) Chinese Firms Racing to the Front of the Al Revolution (2017.02.), top500.org
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YuE Holr] AEsn o}, YRL oled G¥e FaY 7Y vE
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* 7] half-precision(16bit), 5742l w73 FE 4352 double-precision(64-bit)**

** mekA ABCI®] double-precision 7]& %< 32.5PetaFlop/s

/ ABCI open innovation platform \
S Algorithm
8 ;ﬁ’ﬁﬁ%ﬁa Investment for Al R&D. _, Collaborative R&D
& | v ' | Industry and Academia
@B AIST =7 AlCloud design,
------ A (\IRC construction, and operation
B Al Service ‘;..‘ Launching business
Developers/Providers i
F — ot Startups
v ." = ML/DL Framework . i
i — .
Various BEXRCPED ggﬁeprutmg Big Data _ Technology transfer
Al companies Big Data Holders — Common Al Platform -}

IDC Vendors
Common Modules
Common Data/Models

(28 6] o w2 3Xs Z2t= ABCIo| A A
At& : Al Bridging Cloud Infrastructure, (2016.11.) AIST
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