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Hltachl SR11K/JZ Post T2K

IBM Power-5+ JCAHPC:
18.8T|FLOPS, 16.4TB FRK-EX

Hitachi HAS000 (T2K) Oakforest-PACS

AMD Opteron Fujitsu, Intel KNL
140TFLOPS : 25PFLOPS, 919.3TB

Oakleaf-FX: Fujitsu PRIMEHPC

FX10, SPARC64 IXfx
1.13 PFLOPS, 150 TB

Oakbridge-FX
136.2 TFLOPS, 18.4 TB

ﬁ
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Oakbridge-FX

Oakleaf-FX

(Fujitsu PRIMEHPC FX10)

Total Peak performance :1.13 PFLOPS
Total number of nodes  : 4800
Total memory : 150 TB

Peak performance / node : 236.5 GFLOPS
Main memory per node :32 GB

Disk capacity :1.1PB+21PB
SPARC64 Ixfx 1.84GHz

since April 2012

(Fujitsu PRIMEHPC FX10)

Total Peak performance :136.2 TFLOPS
Total number of nodes  : 576
Total memory . 18.47TB

Peak performance / node : 236.5 GFLOPS
Main memory per node :32 GB

Disk capacity - 147TB + 295TB
SPARC64 Ixfx 1.84GHz

since April 2014
Special System for Long-Term Jobs up
to 168 hours

— BRI FE T R EF AR 8

Yayoi

(Hitachi SR16000/M1)

Total Peak performance
Total number of nodes
Total memory

Peak performance / node :
Main memory per node
Disk capacity

IBM POWER 7 3.83GHz

since November 2011

:54.9 TFLOPS
56
: 11200 GB

980.48 GFLOPS

: 200 GB
: 556 TB
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FA/—FERRICESFIATE
FX10(Oakleaf/Oakbridge-FX)

FY.2015
JIN—T +#HEF+ 1 F+HPCI

FAN:47%, F45}:53%

M Engineering
M Earth/Space
® Material
M Energy/Physics
® Information Sci.
W Education
W Industry
™ Bio
Economics




RAFT2K : Oakforest-PACS

http.//www.cc.u-tokyo.ac.jp/system/ofp/

« 2016F12A 1B =@

« 8,208 Intel Xeon/Phi (KNL), E—214g§£25PFLOPS
- ETEMNEE
- i RHPC Ef& % (JCAHPC: Joint Center
for Advanced High Performance Computing)

- FURARFAERFRR L F—
- RAKRFRHERE 57—
« RERFHRFYUNRAORFTRPFEREBE L 2—AIZ, mKED

HEENFINELGOTREH T HAIRA—/NN—OE1—F AT LEZRE
L, XEmMDRKIIESHEETEERBEZEE - EETH-ODOEHE

— http://jcahpc.jp

L E R JCAHPC

=




T—ARET-2aL—a e R—/\—
AVEA— 3V ARTL . BEADE=
* Post T2K (Oakforest-PACS)
— 25 PF with KNL: AR K& FTEA (JCAHPC)
- 2016 12R1HERMIRFTE
* Mini Post T2K (MPT2K): BB KM & TEA

- FX10E##%EM, PT2KBITD=H D REMGES AT L
— Post FX10 (2018FMBZEBERAILTE) /N\MO Y AT L
v T—%5#2%7, Deep Learning?i& . #riRFI FH 2 EFEA+R
« ATa—)L
- RFI(BHIRIEIBE LN S): 2015%8AH18H
- RFP(AFfL225): 20165E1H15H
- A#¥L: 20165F2H29H, Bd*L: 20163 A 22H
- BB 2016FE7H1H :PT2KKY RN 2= RILEEFE3IA1H)
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08 09 10 11 12 13 14 15 16 17 18 19 20 21 22
Hitaclhi SR]I.1K/JZ
IBM Power-5+

18.8TFLOPS, 16.4TB
|

Post T2K
Hitachi HA8000 (T2K) Oakforest-PACS ost

AMD Opteron Fujitsu, Intel KNL JCAHPC:
140TFLOPS 25PFLOPS, 919.3TB %};J‘éj( .

E—
Oakleaf-FX: Fujitsu PRIMEHPC

FX10, SPARC64 IXfx
1.13 PFLOPS, 150 TB

Oakbridge-FX
136.2 TFLOPS, 18.4 TB

F—RfE-3alb—ay BRegdbtlll.sE,PSGl |
e RX—/N\—arFE1—4 roadwe asca

1.80-1.93 PFLOPS
e

Post FX10
50+ PFLOPS (?)

Peta K K computer

Post-K
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« CUDAIZKATOTSIVY &4
¢ 2,000 \ZFHEZSH1—H—

— EBICEBN-A—TF—LIEZEZ, CUDAZHIERLTHLOIDI(E%A
WNEMKRE

e ZDIEOHLEELHY, RART2K (Oakforest-PACS) [ZDLVT
[£2010F E D EXE TEIZIntel Xeon Phi) &x#Fttfaa{# H T
HZETRDOTLV-




S EIGPUZ ANARIZGHT-EH

 OpenACC
— OpenMPEEELILI=A AT —R F VDT LA EEEE A o T=
>FES DIEREMR L, CUDAEZENIZE RELGENGLE T
* NVIDIAMtRE LD HRE#HZ, Atomic;EEHWHR—LE
— OpenACCEMRDIEHMERER L XA—~DMA (20165F18)
o T—ARZE, FREFEE (Deep Learning)
- KEKDFFERZF, TEIFHLEIEG - FOFHR L —
H—HENEHE . ES=a10%
- RRRE7/LEMFHRASESE
_ BB AR & “* T
- EREGLE~ORBEEER o o s o
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Reedbush (Mini PostT2Kt&&)) (1/2)

« T—ARABEM - aAl—avER—/\—avE1—43Y
AT L

o VRT LR ER:SG

* Reedbush-U (CPU only)

— Intel Xeon E5-2695v4 (Broadwell-EP, 2.1GHz 18core,) x 2
V4vk (1.210 TF), 256 GiB (153.6GB/sec)

— InfiniBand EDR, Full bisection BW Fat-tree
— VAT LE%R:420 /—F,508.0 TF

* Reedbush-H (with GPU)
— CPU- AE!) :Reedbush-U EF#k

— NVIDIA Tesla P100 (Pascali#{X GPU)
- (4.8-5.3TF, 720GB/sec, 16GiB)x 2 / /—F

— InfiniBand FDR x 2ch, Full bisection BW Fat-tree

— 120 /—F, 145.2 TF(CPU)+ 1.15~1.27 PF(GPU)=
1.30~1.42 PF




“Reedbush”>T{r] ?

 _'homme est un roseau
pensant.

* Man is a thinking reed.

s NEIIETEZSETHD

Pensées (Blaise Pascal)

Blaise Pascal
(1623-1662)




—

Reedbush (Mini PostT2K&x) (2/2)
¢ Xk

— D7V R T s

15774 IV AT L (Lustre)
« 5.04 PB, 145.2 GB/sec

—- BRI 7AIFry 2 XT L Burst Buffer (DDN IME
(Infinite Memory Engine))

.« SSD: 209.5 TB, 450 GB/sec
B0, aH), FZFEMmE

— 224, 378 KVACAHIERS)

— <90 m?

« TR, TA—TF
vk

=0 mEIFYIRHT T Y—ILF

— OpenCV, Theano, Anaconda, ROOT, TensorFlow, Torch,
Caffe, Chainer, GEANT4



/ $t®/—K: 1.795-1.926 PFlops

Reedbush-H (w/Accelerators)

~
Reedbush-U (CPU only) 508.03 TFlops

1287.4-1418.2 TFlops

CPU: Intel Xeon E5-2695 v4 x 2 socket
(Broadwell-EP 2.1 GHz 18 core,
45 MB L3-cache)

Mem: 256GB (DDR4-2400, 153.6 GB/sec)

x 420! GPU: NVIDIA Tesla P100 x 2
(Pascal, SXM2, 4.8-5.3 TF,

CPU: Intel Xeon E5-2695 v4 x 2 socket
Mem: 256 GB (DDR4-2400, 153.6 GB/sec)

Mem: 16 GB, 720 GB/sec, PCle Gen3 x16,
~ L NVLink (for GPU) 20 GB/sec x 2 brick )

\

X120

SGI Rackable

C2112-4GP3 {} SGI Rackable C1102-PL1
InfiniBand EDR 4x Dual-port InfiniBand FDR 4x
100 Gbps /node 56 Gbps x2 /node

InfiniBand EDR 4x, Full-bisection Fat-tree

145.2 GB/s

\_/
WHT7AIL
AT L
5.04 PB

Lustre Filesystem
DDN SFA14KE x3

=SEI7AIL
Xy a X T A

209 TB
agA4>/—k XGJ

DDN IME14K x6

Mellanox CS7500

634 port +

SB7800/7890 36

port x 14

1—4



Reedbush-H/—F®OJOv4 X

76.8GB/s \
intel Xeon o Intel Xeon
AE) E5-2695 v4 E5.2695 v4 AE
128GB 5 DDR4 (Broadwell- QP (Broadwell-EP) DDR4 0 128GB

e

76.8GB/s
76.8GB/s 76.8GB/s
15.7 GB/s 15.7 GB/

{ PCle sw [ PCle sw

= < (e
v 5 T
20 GB/s
IB FDR
HCA NVIDIA

Pascal
A\

\_ 20 GB/s D

NVIDIA
Pascal

[>£ EDR switch }<}

d4d3
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O A RE

INAT—F (SHIEAIIZES DM ? ?
BEZGRTAHICHENET
REE - ADBKYIZTEI—DFIHEBETHA_LLHE
BY BDIBETY
I=-aF7IILBEED=HIZENET

?ﬁfi@ﬁ%ﬁ'@?::?}b(iﬂFﬁ%d)é’w\d)ﬁ}ﬁﬁ&@
L

#2Z FALVT SSH @D Port Forwarding 9 A&t TEET

17
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SEDAER (UNIX, Mac, Cygwin)

» UNIX(MacZ &S )RV AT Lié Cygwin Tld OpenSSH
EENET

» BBOAERTUR

$ ssh-keygen —t rsa

» RATEORFEMZEMET . AILAHNETIZY
2—2 LTIzl

y RIZINRIL—XZEINET, T AALTLEELY
» 15— ERRIL—REANLELRT T

19 iITC

Rl PR EIL R & —
Information Technology Center,The University of Tokyo



SO AR, (UNIX, Mac, Cygwin)

>$ ssh-keygen -t rsa

Generating public/private rsa key pair.

Enter file in which to save the key (/home/guestx/.ssh/id _rsa):
Enter passphrase (empty for no passphrase): (B9 DIFEH/ART—F)
Enter same passphrase again:

Your identification has been saved in /home/guestx/. ssh/id_rsa.

Your public key has been saved in /home/guestx/. ssh/id_rsa. pub.

The key fingerprint is:

>$ cd "/.ssh

>$ Is -

total 12

—rW—————— 1 guestx guestx 1743 Aug 23 15:14 id_rsa
—rwW—r—r— 1 guestx guestx 413 Aug 23 15:14 id_rsa. pub

>$ cat id_rsa.pub
XFHH A
20 TR

’: .‘ H gﬁt‘/ﬁ_

enter,The University of Tokyo
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Reedbush-U~DNBHEED B 55k
» https://reedbush-www. cc. u-tokyo. ac. jp/

» User ID
» Password (83X F)

y TABRRAE7 YT 00—k 1Z7ER
» NERFEZ Cut & Paste

I Password

21 .
m B
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYOQ



@O < BN & i reedbush-www.cc.u-tokyo.ac.jp & E (4] ]

ISAFLAFN  Amazoncojp Fw kv Yahoo! JAPAN v TFwfllh Google¥wr YouTube —a—2A~ Newsv Wikipedia

. [N] Reedoush Portal F

B

Login: z30105

Change Language Welcome to Reedbush Sytem

System Documentation
System Information

Cha nge Password

Maintenance schedule: comming soon

SSH Configuration g T 4 G
()] Logout
22 i -
RRAPFREE T Y—

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO



Login

Login
$ ssh reedbush-u. cc. u—-tokyo. ac. jp -1 t160XX

(or)
$ ssh t160XX@reedbush-u. cc. u-tokyo. ac. jp

Directory

$ /home/gt16/t160XX login —> smal |

$ cd /lustre/gt16/t160XX  please use this directory
Copying Files

$ scp <file> t160*x@reedbush. cc. u—-tokyo. ac. jp:~/.
$ scp -r <dir> t160%x@reedbush. cc. u—tokyo. ac. jp:~/.
Public/Private Keys are used

“Passphrase”, not “Password” "



Please check schedule of
maintenance

 Last Friday of each month
— other non-regular shutdown

* http://www.cc.u-tokyo.ac.jp/
 http://www.cc.u-tokyo.ac.jp/system/reedbush/

24



If you have any questions,
please contact KN (Kengo
Nakajima)

Do not contact ITC support directly.



