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Operation of TSUBAME 2.0 Green Supercomputer
dealing with Power Crisis
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and TADAYASU Yorsu T

We report the operation of TSUBAME2.0 supercomputer dealing with the
power crisis caused by the poweful earthquake on March 11, 2011. While sav-
ing energy consumtion is and will be the most important issue in design and
operation of supercomputers, capping 'peak power consumption’ also becomes
essential in the power crisis. We report measures taken on operation of TSUB-
AMEZ2.0 in this summer within the limitation on time and resources, and issues
to be solved.
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TSUBAME 2.0 Power Monitoring System

TSUBAME 2.0 All Power Summary

TSUBAMEZ Grid Power last week

900 k
800 k
700 k

600 k
500 k

400 k

annkwmwm

200 k
100 k

0

Mon Tue wed Thu Fri sat Sun
| A o 104 | 105 | 114 W 63 B chiller

06 0D00O00O00O0OO0DO0OO0OO00O0OO00 TSUBAME20OO0O0OO00O0O00O0O0O0O0OOO
104/105/114/203 000000000000 000000O0OOOOOOOO0O0O

3.3 JUO0O0O0OO0OO0OO0O0OO0OoboOoD
2200000000000000000C00DODO0O0OO0O0ODOO WebODOOODOOO
gooooboooooooboobooooobooboboogooboOobDoobObOoboUubo
0000000000000 000000000D00000000DO0O000 WebODODO
(http://mon.g.gsic.titech.ac.jp/powermon) 0000000000000 O0OOOO
gobooboooboooooboogooobobooobooooboooDoboUobDOooboboo
oo ooooo
0000000000000 00000000000000 GangliaOOODOOOODOO
0000000000000 oooooooooo
gbooobbobooobo s3booobooooobooboooobobobooobobo
o0oo0oO0o0o0o0ooUoD (0o s30000)0DooooUoooOoooooooo
oobo0o0oOobooO0OoboO0O0DoOooDl4a0o0boboO24a000 72000 ThinODOO
100000018000 400000000 O0DOOOO140000000DO0ODO
000002030000 ThinOOO 148000 (0D MCSOO0O) O Medium/Fat 0000
gob330b000boooobooboobuoobooboobobooobboobooo
gboboooooooooboboboooooooobobobooooooooboo

(© 2011 Information Processing Society of Japan



gooooboooag
IPSJ SIG Technical Report

gooooooooooooooooobooooooboooooooobooooooooboo
gobooooobooooooooboooboobooooooobooo

34 0OD0O0O0OOODOOODOO

00000000000000 100%00000000000000000000000
goooooooooooooooooooooboooooooboooobobooobOoo
goooooooooooooboooooobooooooooooooooooooaoa
goooooooboooooooobooooooboooobooooooooooooboOoa
gooooooooooooooooooooboooboooooooooboooooOoboOoo
goboodoobooobooooobooboo

ooooooooooobo voooooooooooooooooooooooooo
0000000000 O00000 oversubscription 000000000000 O0O0O00O0O
ooocpUOOOODDODOOOOOOOUOOOOOOOOOOOOOOOOOOOODOOO
0000 GOOOoOoooOo oSOOo0oUoooooooooooooooooooooog
oooa

0000000000000 0000000000 (makespan OO0 O OODO) 0000

goooooooOOO0OO0O0O0O0000 YOOOOOOoOoooooooooooooooo

goooooooooooobooooooboobooooooOoboooooobooboooooDoooboOoo
gobooooooooooooboooboooooooobooboooon
goooooooooooboooooooobooooooboOooOobUoboooooDboo
0000000000 00YOOOOOODODOOOOOO0OOOOOmakespan 00000
0000000000000000000000 9%%0000000000000000
000000000008 U0D000UD0DO00O0O0YODOoDoOoUoDoooao
0000000000000 000000 motivate 00000 (D0DOOOODODOOOO
00)00o0oo0ooo0ooooooooooooo

4. 0 00O O

TSUBAME2.000O00O00000O0O0OOO0O0OOO0O0OO0OOOO0OOOOOOOOO

gobooooboooobooooooobOoooOobOoboOo0obboOooOoOobooooOo
U0 conservativa OO O0O0OOO0O0OO0O0OO0O0OO0OOOOOOOOOOOCOOCO
gbooobooooooooboooocobooooboOoboOobOboOobOoOoboOoboOoOooo

goboooooooooooooooooooboboOoOobOOCOCbO0OO0oooboboOoOooooo

Vol.2011-ARC-197 No.12
Vol.2011-HPC-132 No.12
2011/11/28

0000000000 0000000000000000C0COCO0O00O0O00O0OGordon Bell

Award 0000000000000 O00O00ODOO0OOOOOOOOODO (DODODOOO

00000o0o0o0o00oo00oooo0ooo0ooo0ooo0o0oooooUoooooDD)o

gooooooooooooooooobooooobobobooobooobbooooDbboo

goooooooooooooboooooobobooooobbooooobboooooDbboo

goooboooooooooooooooooobooboooboooooooOooooobooa

goboooobodooooooobooooooa

e JO0O0OO0OOOOLODDOOOOUOOLODOOOOOLOLOOCODOOOOOODLDOROO
gobooboooobooooooobooboooobooOoboooooobooOoboOoOooobOOobOO0oboo
21000000000C000DCO0OOOOOOOOOODOOOODOOOOOOOO
gboooobooobooooboobooooooboobooUoooobobouobObOboUOoDOobboUoDOo
gobooooooboooooooooooooOoobOoOo0oOoOobOOoOoO0OobOoOoDbOooo
goboboooOoodoooboob0oooooboboOoO00u0dUdpower capping O 0O
gooooooooooooobOooooooboobooOooOooobOooOoooOobOboOobooo
000000007 0000009 0000000000000000000000
goooooboooooooobooooobobooooooboooonoo

e JO0O0O0O0O0OOOLODLODOOOOUOLOODOODOOOOLOODODOOOOODODDOOO
goooooooobooboooooboooooooooooboboooooboboOoooonoo
goooooooooooboooooobooobooboooooooboooobobooooo
goooooboooooooooo

o JO00OOODOODOOLOOODOOOLODOODOOD2MWODOODOOODO 2018
goooooooooooooooooobbooooooobbbooooooDboboo
gooooboooboooooooooooboobooo0b0DnoobooDOoOooo
0000000000 00000Y000000000000000000power cap
gboobobobooboboobooooooobooooooobooobooooboboobo
oooooooUooO0oO0oooOooOoUoUO0OO0OoOooOooDoUOoUO (Dooo
20MWOOO0ooooos3soMw)oooooooooooooooooooooooo
goboboooooooobooboooboobbooooboobooOooooOoboOooobobOoOoo
gbooooboooooooboobocoooboooooooon

og TSUBAME2.000000000000O0OO0OOO00OCOOOOONVIDIAOOO

OO0O0OD0OO0OO0OMellanoxODDNOOOOOOOOODODOOOOOOOOOODOOODODODOO

(© 2011 Information Processing Society of Japan



gooooboooag
IPSJ SIG Technical Report

00000000 00000000000o0o0o0oo00000odUltra-Low-Powr HPC:

0000000000000 00000000000O0000000D0OOO0oO0oOO0O0DnO
0000000000000 0000000o0o0oo000ooooOo0o0oooooooOonog
00000000 D0000D0D00NVIDIA CUDA Center of Excellence 1000000

g o 0 0

1) The GREEN500 list.
http://www.green500.o0rg/.

2) TOP500 supercomputer sites.
http://www.top500.o0rg/.

3)y b0o0UoUo0oooU0oOoooUooooooDUO.
http://www.open-supercomputer.org/workshop.

4) Massimo Bernaschi, Mauro Bisson, Toshio Endo, Massimiliano Fatica, Satoshi
Matsuoka, Simone Melchionna, and Sauro Succi. Petaflop biofluidics simulations
on a two million-core system. In Proceedings of IEEE/ACM Supercomputing 11
(SC11) (accepted), page 11pages, 2011.

5) Takashi Shimokawabe, Takayuki Aoki, Tomohiro Takaki, Akinori Yamanaka, Akira
Nukada, Toshio Endo, Naoya Maruyama, and Satoshi Matsuoka. Peta-scale phase-
field simulation for dendritic solidification on the tsubame 2.0 supercomputer. In
Proceedings of IEEE/ACM Supercomputing 11 (SC11) (accepted), page 11lpages,
2011.

6) Qinghui Tang, Sandeep K.S. Gupta, and Georgios Varsamopoulos. Thermal-aware
task scheduling for data centers through minimizing heat recirculation. In Proceed-
ings of IEEE International Conference on Cluster Computing (Cluster 07), pages
129-138, 2007.

7) Qian Zhu, Jiedan Zhu, and Gagan Agrawal. Power-aware consolidation of scientific
workflows in virtualized environments. In Proceedings of IEEE/ACM Supercomput-
ing 10 (SC10), pages 1-12, 2010.

8) 00O O. TSUBAME 2.0 000. TSUBAME e-Science Journal, (2):2-8, 2010.

9) 00 0,00 00,00 00,00 0,anddJ0 OOO. TSUBAME 20000.
TSUBAME e-Science Journal, (1):2—4, 2010.

10) 00 00,00 O,and 00 O. O0O00OO0OO0OOOO0OO TSUBAME 200000
linpack 00 10000000000 0O. O0000O0O0O0ODOOOODOODOODOOOO
00, 4(4):169-179, 2011.

Vol.2011-ARC-197 No.12
Vol.2011-HPC-132 No.12
2011/11/28

(© 2011 Information Processing Society of Japan



