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NICT research activities
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Mega-Science projects on Space Science(1)
Two huge data sets

Observation Simulation

Scientific Satellite Missions Super Computer Projects
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Mega-Science projects on Space Science(2)
A roll of Informatics

Observation Simulation

Scientific Satellite Missions Super Computer Projects
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The third approach NiCT iesemnn

to Space Weather Research

Informatics via “cloud system”

Data intensive
approach of
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NICT science cloud (so far developed)
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Gfarm storage

Operation

Form 2009/08/14 to 2010/10/20

otal

45,711,900

# of files

rea by P fukxxx @ypxxxx
USers a1 tSuxXxxx vl shimxxx 1 I INOXXXX
9351 JYUXXXX bol shixxxx 790G morxxxx
6.3T reaxxxx . XSTXXXX 574G  hshixxxx
. 1K-blocks Used Avai | Capacity Host
File system 35161993216 17407682956 17754310260  50%  seg—gfarm-n11.nict. go. jp
35161964544 2031048428 33130916116 6% seg-gfarm—n40.nict. go. jp
35161964544 33787267488 1374697056 96% seg—gfarm—-n10.nict. go. jp
17580931072 17580931072 0 100% seg-gfarm—-nl12.nict. go. jp
35161993216 34671799216 490194000 99% seg—gfarm-nb1.nict. go. jp
35161993216 32737894748 2424098468 93% seg—gfarm—-nb0.nict. go. jp
35161993216 32941026628 2220966588 94% seg—-gfarm—-n13.nict. go. jp
21488629724 21488561252 68472 100% gst2.nict. go. jp
35161993216 32683036176 2478957040 93% seg—gfarm—-n14.nict. go. jp
35161964544 2542607172 32619357372 1% seg—gfarm—-n41.nict. go. jp
337946351580 245452786208 92493565372 13%




Terabyte

450 -

400 45
- 40
350
\-\ - 35 O
300 =
c
- 30 g
250 ,/1 / =
- 25 E
200
- 20
150 FAR=E
- 15
100 10 —Total Size
/ / i [Terabyte]
%f’i—’ —Physical Used Size
0 0 [Terabyte]

v ™ ™ ™ v ™ ™
SR I N
) o ) Q Q Q Q Q Q Q Q Q
S S Q N N® N N N N N N N ~ ——Apparent Number
SR I S G PGP P I PP

of Files

NICT Faasmsmnn



Hixa

HAIORDTIRICKANICTHRERAFEES
NICT S B A28 DI (LU \BIFR AL - 3R a0

SEED (DaTHRAR) BEE XN ER
NV EF A

TDW
(&£ 36T)

HEFE-KEFEILTUOYD
“mltR{t”
EFHF-AEFEET IR

—F D B ) p

ER R o T ] [ NICTPIER- S} ERFI FIE D EREE -

enrise |

R R |
I
i

43 [ETSEEL E-ER-EESLURNAS—F
?gzo LL;(;IOI:%(H/;/?';%/ N1 gélomamsﬁ b 1—(FYTOTEEHH)

\ e e Kﬂ‘ ERR/Na> Tl ig‘é}ﬁ.fg
JGN-X H\H\H_w‘ 1 | HBUNICTAHYSHFILEHPC

VAT L
SR KERRME ERENERSH
DENT—20E BT —H0E

*GPGPUZEMLT=NICT
TMEOH-LGRIETER

R BAR R
DABRRUT LIS LE L
[ NeTsERIL—SL 2T L KRR YIEH B - TR

— s FRR B E T A ORI
DO RAML—25 | UGNXDFIA-2EOHEL
0 AN TP R V- ERALES 8L JITL—R:9FRER/RaY

B #Z(£8PB (+100037) &> 58— A (Ml

Qm‘z




gk . TR Tt 2—

ITH OB E OB
oYl A e B 8

AT T ARG RSH
8.6m. fEEBEAEHIT3m
<DL

WOEFERCELILTNEIVTFHDT—At  avFFOEAIEEIN TN AERES 1— )L
A gk SuABITEEEE S AITE S a—  LEAE Cop NSRS D
IVEZERED 21— ILTHREEND, 17

http://ascii.jp/elem/000/000/500/500186/#eid500175



5 ORE X /N

TILF/—FH#ERR

— 16~32/—F#ERK

- RARIZEHOT/—FDISRRLEER

- FTROHEFETEERA

DI RBIOSRATI

— NICTHE (SR AR B EHO/NARARYIY

SRAAEBEAN - EEBT HHEHLELY)

FEANRYY

— CPU:256(20487)=20TFlops (B i&{E)

— GPGPU:400=200TFlops (:&{E)

— XA¥E1:2TB

— RYFT—%:10G X /—R# (& K640G)

fF#E(-ﬂxO)Z/\:/tO)%ElHI:)
RIEBEDI0% N GPGPU
&% E I HGPUS BT RIS

- J—KRZED10GHRYRT—Y
100GEEEER (AKARIZOS k)

— BE\vIT7YTHERREL G\ 240 HEE
o2alb— vazyZTAODEﬁ;mFaﬁ%

[RETHEADRELTIM

—JLR
SORANL—=UDFRICKDARM I E

jt%ﬁ#ﬁv-—@kfﬂ
- 77_7"7 FARIAR—D - DR ED T H 5

kiﬂ’l‘ﬁjtﬁll FREREISVEFHANL—DUR

|—n$ SEGETEIXITOR ROy
- )‘:E'JODRAMT4Z71|:

A EYDRAMTARIIEIZELDT—2T7AIL
¥%$§%1t DR/ AT LTIETEL
N ]

- ZH/

a% fim 22

24 EIEREN B BUE ST &

(IN—F )L ihEK)

HEHHEEEERT —58E

EDNRLEIZE  Axari=s

GPGPU%:—,Em Lt_jciﬁffﬁ

EREMC
I D IEE
SRLE
INAFICT (R EERTIF)
TITIAREE
IG5 R R{E - 3DAR1E

1§




MEWE: T—2EHE-
T—AHH

£ BIPvBIZLBQ0S
#h_F{=IX)

ARI= 23 S Hh i 3R Y 45 - %t 555, 2 5 /s
S VAN I H TIRTIANAZIS Nl AN 7N 7 =\
|G T —EE D EY SRR
{5 (=X DEIC fi,ﬁf%b;rgﬁ*ﬁ

7SR T

g

A

| sEtwEmRE mEmoAR |

t RIFET—4
KIFE T a2 EER
5 KIFE IR
- (F

TDWZ B\ -5
(EfRBE)BEBERT

NICT iEzsmmnn



SaLb—2avBEiE D&

~

Ialb—i3y

KRR — —— FeF &L

—

AM EETHRERASN T
SX2\T L GPSH 2Bl
BECBLEENAEL B
BEFEEOELE

i x ERESE x BEigkm 2N

50001% \\\
\\10N |

HBRE0.2F X #2E£0.2/% x FHEESkm ||

O—kiB i 514E (GPGPUEA) Or;OE .. 120 E o 15L}E 180 E
FEASOHE (GRETIL) - = . .
ABURARAL S AT LB Salb—oa EHBEETIL Ialb—iav = —XHE

3L —avIZKBAEENTF RNEBEILT7ETIL

il gEsE s SEP(KBEIRILF—HF)IE
! FERAKICRLEZENKEL -
BELECHEHEEEZI2L—I T fAZECETTFRTLHINIDRE
DT —ANLEHTERF—LD BEFEETIL
i B IR R BEETILDYTILINS
— S % ! A—Z{t—-SEPLDIEAEHHET
JERBERRFICL «'/ﬁ-f;%ﬁﬁgg%__ﬁg% ARTT—RAEML S R T LD RET EENGRHEFTEETILOER

apaes o kiklile



YATIORIT7 Pl‘J:é%ﬁL,L\

*"Milk crown’ vubuaiizatic

- HBERHENEEETHDIRITAIH
{LIRIEEZE
— 3DEFRFIAIRIE
— AVASOTAT M
« FiK
— Y2al—iavDeBERTYITT—
BETARIIZIRTE

o« AWETIEX909=90000RFvF=7.2TB
— F—ARBEEDEHIZRAMTARI%EF|

‘.H.\
B
§
o)

A=110F D &E:&E L
— HATFT—RIEGfarm (S EIARL—)
TEHE .
— N—FX A —O5VRTF LIZKYT Milk crown®] t8{E D5
RAL - BT Global MHD>2a2L—33>T
- B D NERIEE

- ESARKEHIDEY, P2al—
AV ZERNTOYERBEZREN

NICT iassmsmnn



. IMF Earth, (PEarth-Earth (helical) ARt . 2004

« [BIEarth-Earth {not helical)

UL CE LR a2, B | EXEEEE E2E | | EnEE| i o uT

| Motivation
: i s — Global MHD> S 2L —%
3 e D N1 P b 2
- 3 i R DS S 4R
NS S>TSXEARDIATIC
< IMFAY“Z A
O _ =>%0)7°|:|‘|2Z(i r?

NICT iEsemann




“ﬁﬁﬁ”b\%

00:47:57 00:51:57

“BRAMOHL”
AN

Global MHD> 22 L
— U ZLBEER
Fis DIMFIG &

01:03:57

{ARHt. 2004 _
NICT wsmmnn



MIRIT7EE

Yaras

= D

R

(75 No. 1 TIEWLELMFZNATT M ? |

SX-6 \*

Simulation

1000°37'1) vk

AVS

B Vlsuallzatlon A

%mmm

24 hours _
time

24hours: 15TB~150TB
=15PB~150PB

NICT iEammomn



Large scale 3D data previewer
Impossible to
iew 1GB

Our new previewer

3D previewer (so far) 4 Main memory
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The longest 3D data preview in the world!

T a1y BN bt Flips 0B e & ai
T THA BT rad

| AVS streaming
| controller

AVS Fusion player

. GFALaunch e ——
. 1

== £l -.|7T_|

. CA
GFA file double buffe GFA file
— e BEW D W FreVE) BT D At
W EBE RE MR LT RS (M5 Qs W EBE RE MR LT X B |H O ¢

< TIF GFAIRET o 1D
" T HI'E 1

<?xml version="1.0" 7>

<mgfa>

<speed>7</speed> 7
“wait>300¢/vait> BD render #]J

<file>C:\GFA\data\datal.gfa</file>

<file>C:\GFA\data\data2.gfa</file>

<file>C:\GFA\data\data3.gfa</file>

<f£ile>C:\GFA\data\datad.gfa</file>
</mgfa>
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*Milk crown” viz. for SW simulation

« Simulation code
— Global MHD simulation code (Tanaka & Fuijita)

« Date & Time
— 2003%F11A12823:30UT~ (907 M=9HF774I)L=7.2TB)
— AR EREEJt=0.06 (22 L— 3> MDdt=0.02)

- MVl 88 (#RE) <120 (& E) x120 (HZ)

» BWEAROD Ay a4 X(ZihERiEE (15ReLlN) T
0.25Re

« BMATyZ 00200 T—21Z0 06 MR TRE
(1000274 JLi5)

« AAXEET—4:20034£11812823:30:00 - 138
01:00:00 UTOACET—42 (90 R=07 1 IL.#97A)

» NICT SX-8RTii5I& & (node 81 51|)

- 1RATYTAYDOT—LEE. $180MB

« EF—ABE. PHTTBoglamARL—CURATFLIZRE
- ZEMPOEHELE DOIDEME : virtual aurorals AT L
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(1)Download Data Files
(via STARS)

STARS database
o AT —FMERAT A
Data Data [:J:éﬁ_‘\_go) gﬁ'li

- S DR (F—SEEH)
"
. (2)Register Data Files
‘ ' I-h . into Gfarm

(3)Submit a Job Mitadata Seriss Data| Filesystem

Uo.eo
[ X Data & .
@ (6)Processing result g Data Q J *If..%
M=

e s lpode
Clieat Machine ‘ Executable [ N
file

Data
(4)Copy Executable File E s
=

(5)Parallel Processing
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« AJfR1E3
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(4.2%>fE AT fR1E : dt=0.06F))
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Capture the Ultra-high time resolution visualization

rerc;loor;::ﬁ??n by Ttsubouchi, Tanaka, Fujita, Morikawa, Inoue, Yamaoto and
Shlnagawa (NICT) Data Sampling time
Method + time resolution: 60 sec. (not shown herein) |

1 H : . ° _i k
A magnetic filed line at an arbitrary frozen-in broken

time and position (a sphere in the
panel) are chased on assumption
of frozen-in theory. (Original dt in
MHD simulation is 0.02 sec.)

« time resolution: 0.6 sec. (7,000 files)
* frozen-in for one reconnection event

« time resolution: 0.06 sec. (70,000 files)
* reconnection captured!

m———
] 2 Bﬂ (m 11/12?200rﬁf —

time resolution 0.6 sec.; duration 2 min.
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Global view (Magnetosphere) Earth view (aurora)

e aurora...from observation data (POLAR/VIS)
« Magnetosphere...from Global MHD simulation

A Tool to investigate local/global and observational/simulational data
N

_[ How can we take a look of both scales? } NI'CT S T




High-resolution Display Wall: TDW
Y7030

) revievw (O 01(0]0)5 o U =10 ~ VIiew!

/3 | | i ic oz k=TI o
NICT TDW: 18000x4300 pixels Collaborative Data analysis M’CT S EERmE



-’Space Weather simulation
It’s not a fiction!

6‘ ACE satellite
r A 3D visualiza’fi/gn___

Time- T =
dependent — ==
computer J———
imulations e
' - ' 3D visualized data
Super Computer Data Storage Work Station/AVS  preview

More More
beautiful! reality!

NICT iassmsmnn



Which do you like?

3D visualization without story CG movie with stories
* 4 independent computer « CG movie for “Space
simulations (SUN, weather” in the solar-
Mercury, Venus and the system
Earth) in the SOIar-SyStem For general use m

NICT iEzsmnn



A new technique to convert 3D viz to CG

ACE satellite

Time-
dependent
computer

imulations
' 3D visualized data

Super Computer Data Storage Work Station/AVS  preview

AVS

format
:OBJgj B

-da o G RV —

NICT iEemmmns



Data converter from AVS to CG

Labeling of objects Volume properties
in different times to points and lies

Volume

NICT iassmsmnn



« Contents

— Space Weather simulation
CG

— 3D simulation for SW
— Solar Observations
— Google Earth

w ¢

Vis Room@NICT
on SW Cloud

E-space@NICT (plan)

Tiled Display Wal@NICT _ g
—_— NICT wseemens
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AT <R3DA[$R1E

Real-time observation ' : ;
data of solar wind via Super computer (NEC SX-8R)

ACE satellite Real-time data receiving @NICT (Koganei)

at NICT (Koganei)
every
1 min.
2003~

Ex. 20031112
12:34 (UT)

On demand visualization>

Large-scale distributed Storage Web-based 3D

{EHOEENA
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[Thank you for your attention!]

20101 Bl 58M51521H

Weekly Space Weather News
http ://www.seg.nict.go.jp/wsw
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