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1. AVTAMOBEE  What is SuperCon?

Programming contest

for highschool students
ERE-BEED=HD
TR 3307 T AR

548 brief history

.1st one was held in 1995, Since 1995
- It has been held every summer. 23rd 2017
- Since 2006, the contest has been held
In both Tokyo Tech. and Osaka Univ.
h | AT A P ARARS

Tokyo Institute of Technology OSAKA UNIVERSITY

FiERERE 24— GSIC SMC 4 NR—AF1T7 19—




AV TAMDOEIE What is SuperCon?

:
ik contest schedule Eg., from SuperCon'16

1. F3E Preliminary June 2nd ~ 17th

- Form a team consisting of 2 or 3 students
from the same highschool.

- Make a program in C (or C++, from 2017)
for solving a given problem and send its
source code to the committee.

- The committee selects 20 teams, roughly

10 teams for coming to Tokyo Tech. and
10 teams for coming to Osaka Univ.

based on the performance of their submitted

programs on some test data set, e
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1. AVTAMOBEE  What is SuperCon?
ik contest schedule Eg., from SuperCon'16

2. A:ZE Final _Aug. 22nd ~ 25th

(0.5+2+0.5days)

- Make a program in C (or C++, from 2017)

for solving a given problem on a
system.
- Ranking Is determined

supercomputer

. based on the quality of their solutions
.| and the efficiency of their programs.
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1. AVTAMOBEE  What is SuperCon?
o= IZIZ Key to win

Use the power of a given supercomputer
system as much as possible!
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1. AVTAMOBEE  What is SuperCon?
ED1=8IZIE Key to win

Use the power of a given supercomputer =
system as much as possible! I
1 boo®

TSUBAME2.5 (2016) SX-ACE (2017)

one node one node

12CPU & 2 GPU 4CPU & vector proc.
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K20X GPU

« Comp. speed: 1.31 TFlops (double precision), 3.95 TFlops (single)
— IEFEDCPUIF20~100GFlopsi2ELD T, 10ELL L&
* # of cores:
— 14SMX x 192CUDA cores = 2688CUDA cores
* Memory size: 6GB shared memory
— 26887 M, T/INARAE EMFEIEND, 6GBDAEYEHELTLVD
— CPUID AL AE EILHI

« AE/NUKRIE: $9250 GB/s

— CPUR10~50GB/si2 MBI DGPUIZ [ Frwdar

« TDDFFE EYHREH 1D T, BEH
— Ty a At (L1, L2) TS LERDBKYKRE
_ EcC f=of=

— CUDA, OpenAcc, OpenCLiEETT AT S35



1. AVTAMOBEE  What is SuperCon?
ED1=8IZIE Key to win

Use the power of a given supercomputer g
. system as much as possible! L?
reality et
4 \
1B 1 — 31 SX-ACE (2017)

Sy

¢

Tough sprits!) o one node
ZMCPU & 2 Gl = >PU & vector proc.
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1. AVTAMOBEE  What is SuperCon?
ik contest schedule Eg., from SuperCon'16

dayl morning: opening
afternoon: tutorials (13:00 ~ 15:00)
* problem
* programming env.
* supercomputer programming
programming (16:00 ~ 20:00)

day2&3 programming (9:00 ~ 20:00)

day4 orogramming (9:00 ~ 12:00)
execution trial (13:00 ~ 14:00)



1. AVTAMOBEE  What is SuperCon?

from contest rules
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SuperCon?

IS

AFDME  What

photos from the past contests
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1. AVTAMOBEE  What is SuperCon?

photos from the past contests




|1 :|/T7\I~0)1‘EEE What is SuperCon?

photos from the past contests

A EFBFH
R RIREEF = 3T AR Wik

[0 Fstyéo

&) \\

e m<‘°°>4p/<§ ,g/x T2 /4.

2eis, |

e m(walqm? »e/\/:
e Woe 15/6( y

SuperCon02
SuperCon01



AT ARDEE Special Features

- XV EIOUT AR vs
Marathon type contest = E0 H 6% |O|
- one problem ICPC
- programming about three days
- not only correctness but also
high performance Is requested

- contestants can learn something
e.g., CUDA programming, etc.

« F— LTSI vs
Must form a team for participation
- communications with other team members




2. AT AMDHE Special Features

b i
- Good problems E\(‘}
photos from the past contests e
preliminary final
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2. AT AMDHE Special Features

- Good problems

photos from the past contests e

preliminary final
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3. AT AMREREN D
some example final problems

2002: 18FECE EEREE Protein structure prediction

I I = KCKAAVLWEVKKPFSIEDVEVAPPKAYEVRIKMVAVGI
CHTDDHVVSGNLVTPLPVILGHEAAGIVESVGEGVTTV
KPGDKVIPLFTPQCGKCRVCKNPESNYCLKNDLGNPR
GTLODGTRRFTCRGKPIHHFLGTSTFSQYTVVDENAVA
TPGSTCA
FAKAK

B (X EE S PR RedStar: score 47 % 1lsec T  [=0—

Cf. score 50 by DEC 21164A, 50 hours
Physical Review, 1999.8. Kikuchi et al.
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some example final problems

2004: RS L ERAEFE
encrypted pixel analysis

Min. Asian Contest

for 10th anniversary

Encode

Decode

- RSA IS AXZTF),

- BV RELGSEHRE

?

256%x256 pixels

- EtIL (pixel) ZTEICRES1E




3. AVTAMEREFEND
some example final problems

2004: BB LB EESR Min. Asian Contest
encrypted pixel analysis for 10th anniversary

E5LER — fp s uﬂ
nysL)
EMMEHR @—— JRISL 170 55k T 4

- HIPREFRE] 8 42 3min. time limit
- AT EEH AL TH OK multiple outputs

- ERECIERERDS (last one is used)

precision = # of correctly decoded pixels




3. AVTAMEREFEND
some example final problems

2004: FFE LB & fET Min. Asian Contest
encrypted pixel analysis for 10th anniversary
Encode
Decode
256x256 pixels
| 16 FRfaE 99. 92%| —

24 : hEANEXIEZEERF—L 99. 81%
B = 82. 60%




3. AVTAMEREFEND
some example final problems
2013: FFHOERZEN the origin of the universe!
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3. AVTAMEREFEND
some example final problems

2013: FFHOERZEN the origin of the universe!

evolutign
 —

by GPU &3 here ar
thereareN y & there are

origin cangidates: 1 A, L such univ.
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A—/\—1216
Supercomputing Contest 2016
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Huge and small graph design
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comp. wizard
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ol (LB ET S T7FRREL, TD
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Graph condition 3ERITSTDHA

(1) #of nodesn degreed regular

(2) # of colors C ’

# of each colored nodes ny, ..., N¢-; (total (s

dist. of edge of each colored node pair w;;
(0 =i,j = C-1) if an edge exists

graph cond. example 7012
n=14 d=3 Woo = 1, Wy, =2 0[1 29
C=3 Wy, =9, Wy =3 112 3 3
n=5 n=3, n,=6 w,=3, w,,=1 219 3 1
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dist. of an edge between
each colored node pair
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Graph condition e.qg.
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expla nation on motivation
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* Nobutaka Shimizu, Ryo Ashida and Ryuhei Mori (Tokyo Institute of

Technology)

received the Widest Improvem Fa—5—: = H &'st Improvement

Award
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Certificate

SR TR — LA

* 2016-08-02: 0 new
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Graph Golf W \Sp| ) kY hEAE
The Order/degree probneTn cémpetition R 7“57%%%5

Find a graph that has smallest diame| n [j:gli",%" [Z j(%l, \ E E] ‘:5_(4 \ﬁ%’:é"ﬁﬁ:)
path length given an order and a deg| MMNABDEES J_O) hEklE 1

Rules Ranking Submit Events Q&A
Degree Order n
d 16 64 256 4096 10000
3 3/2.200 5/3.770 8/5.636 13/9.787 15/11.111
0.000% 0.211% 0.861% 2.928% 3.122%
3/1.750 4/2.869 6/4.134 9/6.753 10/ 7.601
0.962%° 0.417% 1.065% 4.373% 3.480%
NIEEFET !
6 N/A 2/1.746 3/2.093 4 /3.253 5/3.625
0.000% 8.020%°  8.716% 1.060%
2/71.635 2/1.910 4 /2.886 4/3.200
23 N/A 1
0.000% 0.000% 0.731% 8.675%
2/71.048 2/1.765
60 N/A 3/2.295 3/2.650

0.000%' 0.000%' 8.975% 0.615%

2171 749 31/2.242
64 N/A N/A - = B{EE?O



[AREDHE =

Graph Golf

The Order/degree Problem Competition

WNAWNAETESE n
S IFEIRZE d [2xLT
HASPL O LY INEE

Find a graph that has smallest diameter & average shortest 7“57 ;E Sr¥r 5
path length given an order and a degree. i
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mE 7| S EEAREOFRICHFTHET |
2 g (2 hour trial period) R CEELVET !

- INKIRO SO ETRIRED 9 instances [Tx L TR BRI
&Y KWNT ST submit 5

+ TSUBAME @ 1 node and 1GPU Z#5BLTEZS

- {@][E submit LTH &KLY, WAWALERRZ{E>TLLD
X%EZ)/U K=HRB|EFHANT

- FRHEBRRICKYIVEFZ LY ZS<ORBIERIILTHLT
7‘ LD S

solution to be submitted

one problem instance

757$£'1¢ nX n-l_ LT_7 27
JER# n ﬂz’!;jt d BHC _ Uy W eot-57
%EG)]’E)ﬁﬁ Ry, Ay, ..., B (8&t n) Uy V1 DD DEEHD
& R RERtE W, (0 = i) = C-1) u v BERES
each team can get the REY A
Up < Vi

Its current ranking on each instance FLTENES RS



s i é\/ E I REBEDFRICHFTERLNET |
st B (285 T E) A TrElLVET |

- INSTE T STERETREIRED9 B O R REI 2%t L THR ik B A

[ZEYELNTST%IRH submit 975

- TSUBAME D15t&E/—F, 1IGPUZHELTEZ S

- {aI[E] submit LTHELY. LNAWALGERIRZ{FH>T LU

X%EZ)/\J REFHRAEFHANT

- FRARAFREINIZEY KUVOVEEZE XY Z<ORIEHFIZx L THLT-

9‘- LDFL
- ZEREHC EIZIEARE & ASPL D/NEWMEIZIERIZ RO S
- EC ASPL{EQ#ENDIZEIZIE, submit BFZRIOBLVAD
IBGLIFE. 9 RTEICAELILESE
- ZEIBEHIC &I, FEHFERIOBRTHEOIERL 1 f2~10 {iL
* T, 25,18, 15,12,10,8,6,4,2,1 5¥EBTES
%0) n-l_-tm,E‘LL%lk&)%)
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Challenge Il N ERIC{FE - EH TT
88 problem instances

problem.1 | problem.2 | problem.3
n =1024 n=512 n=1024
d=4 d=16 d=8
C=2 C=3 C=3

problem.4 | problem.5 | problem.6
n = 2048 n=2048 | n=2048
d=4 d=8 d=16
C=3 C=3 C=3

problem.7 | problem.8 | problem.9
n=>512 n=512 n=1024
d=4 d=8 d=16
C=2 C=3 C=3



And... the results are !?
feam name

2min. annimation




