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History of DIAS



35years: History of Developing Earth
Environmental Data Repository on IS,
The University of Tokyo

DIAS: 1/3 of total development period
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Belief of 30 years ago

The era of
| Data is source of power|
will surely come.

30 years ago....
Main Memory 2MB, NOAA data 100MB
Power of CPU is 1/1,000,000



Looking back first 20 years..



Our budget about earth

environmental informatics at 1IS, U-TOKYO
Start on 1981
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Satellite Antenna for NOAA

(Installed in 1980 at Roppongi Campus, Trial operation from 1981 and
full operation from 1983)

unl E= .m W The late Professor,
] .,' ﬂ Mlklo Takagi
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Hand made Receiving Station

bit synchronizer,
frame synchronizer 1981- Analog Data Recoder 1982-
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Mainframe Machine
(FACOM M160/170)




2MB Main Memory

System Configuration (1984)
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Mass Storage
8mm tape archive 1992-
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STK 9310 (Powder Horn)
High End Storage(6000 tapes) 2001-
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DIAS started in 2006



What we thought
10 years ago (2006)

Cloud-Shift
“Platformer will win”

ZDNet  sewcr

Google CEO's new paradigm: ‘cloud
computing and advertising go hand-in-
hand’

Google CEO Eric Schmidt, Ph.D. in computer science, has gotten "advertising
religion.

Q By Donna Bogatin for Digital Markets | August 23, 2006 -- 06:07 GMT (14:07 GMT-08:00) | Topic: Cloud
-



Server-Storage Coupled System

(11S, The University of Tokyo)

64Node

10GB Ethernet
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~2PB
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~2.9PB

Tape Library

Disk Array



System Structure
(National Institute of Informaticsﬁ
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DIAS Today
disk + tape > 25PB




Digital Info-plosion in DIAS
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N T EGRATED -

i i i WCRP CMIPS \
Ocean Observation Satelltie Data Simulation Output ) MetBroker

Ground Observation

D|AS Prototype of Data Integration/Information Fusion Core System

2  Application layer

Sed
N
User Apps.) (User Apps.) (User Apps.> (User Apps.> (User Apps.
Common infrastructure software layer
*Visualizer(w display wall) *Data Transformer  +Data Mingrator )
*Discovery Work Flow Assist  <Data Crawler +Data Navigator r
*Data Quality Manager *ETL *Meta Data Manger

Data management layer DB management system

: - -Storage management system
File system layer -pB scale logical file  .power management system

Storage layer
Disk Arrays

Ced Disasterg lng:;::?r Energy Water  Climate Variability Tﬁmr:
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Forecasting Resources Resources KtChahgs % Desertification
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DIAS is really “on premise” cloud



Why we thought
“DIAS should be a cloud”



We should support that
researchers in each domain can
proceed their original research

without thinking “halfway” IT

This is the “driver” of today’s
cloud shift



Our feeling of direction in those
days is almost corecct

Data Centric Cloud
(Centralization of IT
for huge scale data)



Another feature of DIAS:

Power saving



2011.3.11 Great Earthquake
E

SAVING
POWER

SWITCH

OFF!!

SAVING
NIPPON

fiBICCH A%

2011 Wit KT AR

The university of Tokyo is the largest power consumer in Tokyo




Power Saving @ U-Tokyo

( SCHOOL OF SCIENCE power saving g THE UNIVERSITY OF TOKYO

THE UNIVERSITX OFIOICHS Japanese Access Contact Us FAQ Sitemap Home

About Us

Education

Research

Prospective Students N OTl C E

Current Students Continued power saving/normalization of education and research

2. The University's policy

Researchers / Faculty activities

Alumni

™ Earthquake-related information:

Following the 3rd notice on the School's response to the Great East Japan Earthquak jounced by the dean as | t - t t
of March 30, 2011, the School will take the measures listed below toward con power saving as well as E 'E'l: r“: I :!||r m

" Latest updates normalization of education and research activities.

D Lrv2 2, Zif = 1. Power saving policy from September
Energy-saving measures for

this summer We very much appreciate your cooperation on power
Thanks to your cooperation, the University was
year: July and August. On August 30, MET

necessitated by the Great East Japan Earthquake.
o get through the most electricity-consuming months of
istry of Economy, Trade and Industry) announced less restri

v

September 28, 2011
Continued power saving /

normalization of education and| Mmeasures for power saving. In respo; i iversi i

research activities text only):3 http:/s Lut- ‘ .3C.] ice/i .php? 0 ' '
March 30, 2011 : a1 H

The School's Response to the 2. The UmverSIty s pOIICY >

Tohoku Region and Pacific 1. In ling with the power saving target, which aims at a reduction of peak hour electricity to 30% of that from

v

Offshore Earthquake July of the previous year, please keep saving power until the university starts using heating in winter. This
(Notice 3) should be done within a scope that does not affect the university's education and research activities.
» March 25, 2011 2. In preparation for next year's power saving policy, please take measures such as arranging more effective

facility maintenance by making good use of the money saved through this year's power saving. Upon request,

Message to all students of the e ) -
g technical support by the university will be provided.

School of Science

- Mew academic year - 3. The School's policy F ro r ' I 2 O 1 1

Based on the university's policy, the School has taken various measures for power saving. In consideration of the
The University's response effect of each measure, the School decided to take the following measures:

to the earthquake 1. The usage restriction on elevators will be completely lifted.
2. Other effective measures such as consumption control of lighting, air-conditioners, and/or computers should
be continued as long as it doss not affect the School's education and research activities.
General Affairs Office
School of Science
The University of Tokyo




Our research about Green IT(2009-)

o m
Dn.l'rne stomge

@ High-speed HDDs
@ HDDs are always-on
% @ « Data s copied based on

prediction results.

» Data is returned after data
processing.

Nearfme storage

Wi Wi

® Energy-efficient, High-capacity HODs
® HDDs operate only when necessary

Tiered storage (case: power-aware proactive data-allocation)



Press release on 2009/05/11
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DIAS expand to North

Server (Cluster)
*8node
*CPU16core/node
*Mem48GB/node

Disk Array
~1.4PB

$35 5

/. >

Server (Cluster)
*8node
*CPU160r12core/nodé¢
*Mem48GB/node

DiskArray
~0.7PB

Server

" «CPU 64core

‘Mem1024GB
Server

*CPU32core

‘Mem512GB

Server (Cluster)
*64node
*CPU 16core/node
‘Mem48GB/node
Disk Array
~5.1PB

Server
+CPU80core
*Mem2048GB

~Server (Cluster)

*60node
*CPU20core/node
*Mem64GB/node

~ *FPU/GPU

Disk Array

-~11.6PB
Tape Library

-~8.1PB




DIAS-3 started in 2016

DIAS is evolving to be a open
science platform for Application

Data Intensive System with application platform
+

High-Speed Network



Common Base Platform for Application

[A\pp. Develope User Layer [Waterl')isasteblimat%Veathe}/larin%

odverl . 1 ) Public Users
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Data Integration and Analysis System (DIAS) Challenges to 4V

Climate
GRENE-ei Change  Hydroelectric GEOSS/AWCI  GEoss/AfWCCT
4 RECCA Adaptatio power B ™
& DIAS/CEOS : )

Water Portal
Gl

Saocial
Joint Research Implementation International Contribution @

@ Field Specialists R&D Community Field @
Specialists
Disaster - =
. S Risk "
- 1 Biodiversity Agnt;ultur . W, Reduction

Application Development

~  ASIAN Monsoon Year

Data Processing

Search / Download

Extra-large S - |
9 s

Base System

volume dat

s = http://www.diasjp.net/en



Challenges to 4V

evolume
evariety

everacity
evelocity



v Data Integration and Analysis System

DIAS

a legacy for Japan's contributions to GEOSS

Data Integration & Analysis System

tackling a large increase in volume of the
Earth observation data.

IPCC AR4 (2007): 40TB =  IPCC AR5 (2012): 2.6PB

FieldServer

EEEEEEEEE

m CEQP Satellite




Analysis and Visualization System
of CMIP5 data in DIAS



Data Volume Trends

— XRAIN
Adapt2013
553

GRENE_Biomass

IMAGWP
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NICAM
Aphrodite
JCDAS

= GCM20

m ERA Interim
JP10

m FieldServer
mJRA-25
mGPV

— — m CEOP Model

B CEOP Satellite

m DIAS Satellite
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® MODIS Mongolia
m MODIS AIT

W MODIS NASA
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u MTSAT

uGMS

m NOAA EROS
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.. a fairly large portion of the data
volume is occupied by climate
change prediction data.



Current Status of CMIP5 archived to

DIAS

Dataset Size: 1.7PB (as of November 2016)

# of Models: 61
# of Variables: 732

— aerosol: 78
— atmos: 286
— land / landlce: 91

# of Experiments: 101
# of Data Files: ~4 million

— ocean / sealce: 156
— ocnBgchem: 121



CMIP5 Data Analysis and
Visualization System



System Overview

CMIP5, JRA55, GPCP,
etc.

Data Storage

Visualization

4

Observation

DIAS Core System



Implemented Functions List

* Model output variables ¢ Visualization

— Precipitation — Time series

— Surface Temperature — 2-D mapping

— QOutgoing Longwave — Sectional view
Radiation * lat-/long-time

— Sea Level Pressure * lat-/long-height

— Sea Surface Temperature — Wind vector, horizontal

_ Air Temperature divergence, and vorticity

— Geopotential Height * Analysis
— Specific Humidity — Spatial correlation, RMSE
— Zonal/Meridional Wind — Time variation

- — (Downloading of results)



Application Example (1):
Multi-model Ensemble Prediction

I ADGCM Quantitative Evaluation " Comparison b/w Periods of Analy... =

Precipitation - | Climate Model Time Range

Meteorologic Element

Level or Laver Ground/water surface = From: 1981 - To 2000 -

Reference :
‘ Emission Scenario ‘ SRES ATB - For 2 ~ monthis) ; starting from Juns

Morth: 55 e From: 2081 « To: 2100 «

. . . i : Target
Dsiplay Area Mest: 100 South: 20 East: 15 ¢ i For 2 + month(s) ; starting from June

‘ Display Option ‘ [ haskout the altitude above

[ Wiew Cormparizon Results ] [ Create Binary Files for Download ] [ Clear &l

2010-2012 ELITORIA, The University of Tokyo

Comparison Results

IM3_| TE3+GFDL_CM2_O#GFDL_CMZ_1 +GISS_AOMHINGY_ECHAMAMIROCS 2_t ™= """ Trm /ios] Suriae (1608~ 168K 301 88T Jon=Ts U LLTE3#GEDL M2 O¥CFDL_CM2 1 £GISS AOM#INGY ECHAMA+MIROCS 2 HIES:
PR [mm,/day] surface (100E~155€,30N=55N) Jun—dul [1981-2000) PR Ty ckize (1008 T 200 SR Jun o] 208 -100) PR_anomoly [rim,/day] surface {100E—155E,20N—55N)
i S

i

»ﬁ\‘.z‘
100E 105E 110E 1158 1208 125E 130E 1356 140E 1458 150E 153E 100E 103E 110E 115 120 1258 130E 135E 140E 1458 150E 155E 0E 108 1106 115 120E 125€ 130E 135 140 1458 150€ 185€

1 2 E3 [3 : ] ] 2 4 &

Reference Target Anomaly

Past precip Future precip Increasing tendency predicted




Application Example (2):
Fishery Habitat Prediction

* B 05111, unkokyo. 8./ model-evel Jormstec 28/tar c| % [B- oo

% 20 piot - Intercomperison %

* &3 wetckeyo. B o

cl/@- a0 ¢+ ef0- =
. Fer 1 v monthls) starting from Mach  » Reference Data: NOAA/WOA

| Time Range | From %8 v To 209 -

Threshold of mived laver depth - 0125 ke/md WD ] teeahed, 125k
T
¥ Menual setting of colorbar : min 0 max 30

e range Manusl {absolute value of rang=)

@ Separate setting | Recakulstion

Golorbar for diffs
Options

Lat2(MNorth): &5
LattCour). 55— LordEast) 20

Lon1(West) 30

¥\ Diplay ares

1Data download

Vier Rsfevenca Cata | [ ViewModel Outout | (3 per row) [ Glear &l

@ 2016-2014 EDITORLA, The Unkersity of Tokyo

UP.FONS1 0 : WD [m] et 1 3 3 v ] oo 063 2 VEDRES ;D [ opean=d 1350/
O T R i <t e A i e R e TR

—ry

(Y206~180,15%e-4 50 My {1581~

MRIEOCH2 324 1 WLD [m] Bresned. 26kq/m3
(130, 19w o (1981-2000

MU £ G 5 WD 1] tresn=0. 5 v ccos 0 o] e 1203 ms
) 08~ 140, 5w=a5H] ier (19812000

§ 3 F ¥ F & ¥ ¥

-
-
-
®
e

Mixed Layer Depth 3D Visualization of Mixed Layer
Surface

— Applicable to predict fishery habitat of neon flying squid



Application Example (3):
SST Monitoring and Prediction

Ensemble

Ensemble Ensemble mean
members

members

10 M - COA Ensemble Pr... %

20 ok - CDA Intercompar...
- 30 - I 2 . o~ A € \D dias thlis vtokysacyp o

Flere ¢+ e@p -

A € & cas tsu-tokyn.acp/ model-sval Jamst
z Reference - Ensemble maan
Anpeble | (lempervrs (b ! et B G ) Oceanic Floment | TR - | riial date of sssimilstion: Jaary = 2012 -
rgemte o 1 [ Level or Layer Soom = Time Rango
Lat2(North): 5 dasimbalon 3014/01 Forees =
Analysia Area Lont(Pest). 190 Len2(East) 220 i | Wi @ariges < ireioweom|— =
Lat1{Sauthl: -5 - v Seal @ tbslute Value
T — — e Seale Ancmaly Avg Rangs: 2010 = © 2011 = Romva e s a1 o B East 280 ‘
ritial dats of assimibtion = - sis Area st
Time Range || oo o [ Overlay the ensemble mean ki
Max ra Manual (absclute value of range) I lay Option | [#Dispisy previous prediction results
Colorbar for diffs ™
® Separats tting (oses Rumber of datasets: 1
Data type. ® Ensemble mean © Qontrol

\ [Niow Troeseon ol Bwelo Prodcton | | Cisen |
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Application Example (4):
Bias Correction of Daily Precipitation

(1) Model Selection

— Pick out good models based on the following
statistical measure
 Spatial correlation coefficient

* Root mean squared error



Stats Calculation and Ranking

Reference Data

CMIPS5 output
*historical

Monthly Scorr
||| Monthly RMSE

L

[
GCMavg Scorr | [
|| GcMavg RMSE L RMSE < AVG +1 0

RMSE = AVG 0 1

Scorr :Spatial correlation coefficient l
Total Scores

Ranking

RMSE : Root mean squared error




“Model Selection” based on Stats Measure
(Precipitation in Philippines)

Reference D

preci

Observation

N-20N)

[ ]

Time Range From |19?9 V| To |2005 V‘; For|ﬁ V| monthis) starting from

OMaskout the altitude above l:l meters

OMax range Of\franual:l:l(ab

Colorbar for diffs
Display Option ® Separate setting GOOd MOdeIS

Lat2{Morth):

M Digpl Lont{West): [110 Lon2(Eas
epiay ares Lat1(South): lZl

/

/
y 4

C M I P 5 M O d e I O u t p ut ight ® 2010-2016 EDITORIA, The University of Takyo

ﬂ View Model Output ( par row) | Clear Am Bias grrection || | Help | \
/

kL

Tay - OCt (10702005

ACCESS1.0 (ena_mean) : Scorr=0.274969, RMSE=3,36€ MIROC-ESM (ens_mean) : Scorr=0.408062, RMSE=3.59 BCC-CSM1,] (ens_mean) : Scorra408369, RMSE=2.27
PR [mm/Gay] surface May—Oct (1979-2005) PR PR
0

[mim/day] aurface Mg-Oct (1978-2005)

Lmm/Tay] surface May—0ct {1979-2005)

CMCC-CESM {ens_mean) : Scorr=0.322138, RMSE=2.6+
PR [mm/day] surfoce May—0Oct (1973-2005)

CNRM=CM3 (ens_mean) : Scorr=0.551492, RMSE=1.25¢ GFOL-CNZ.1 (ens_mean) : Scerr=0.508099, RMSE=1.54 CSIRO-MK3.6.0 {ens_mean) : Scorr=0.41458, RMSE=3.6
PR [mm/oy] surfoce May—0Oct (19739-2005) PR [mm/day] surface May—0ct (1973-2005) PR [mm/day] aurface May-0Oct {1979-2005)

GFDL-CM3. (ens_mefin) : Scarr=0.448415, RMSE=1.43
PR [mm/Zay] furface Moy—Dct (1873-2005)

CSIRO-MK3L-1-2 (¢ns_mean) : Scorr=0.284049, RMSE=4
PR [mm/Gay] surface Moy—0ct {1973-2005)

KAOCM3 {ers_megn) : Scorr=0.12979, RMSE=5.2391.
PR [mm/day] surface May—Oct (1973-2005)

H—UC (#ns_mean) : Scorr=U.19639/, KMSE=2,

Z- .
PR [mm/day] surface May=-0Oct (1979-2005)

GISS—E2Z-R {#ns_mean) : Scorr=0.299882, RMSE=2.94411
PR [mm/Gay] surface Woy=Oct {1979-7005)

CANESM2 (ens_megn) : Scorr=0.281228, RMSE=2.01951
PR [mm/Gay] surface Moy=Oct (1979-2005)



13 2D Plot - Intercomparison - Mozilla

| ADGCM Quantitative Evaluation = L]

Summary of Analysis Results  Download - C3Y fil=

2D Plot - Intercomparison

Model Scorr RMSE
boor_bem2 0 0280868 | 388737
cocma_cgoma_l 0420887 | 415787
cocma_coomd 1 t68d | 0479107 | 421173
CHAFmM_Cmad Qozeyer [ 40moz
csiro_mkd 0 0/02058 || 407463
csiro_mkd 9 0482052 | 452433
gfdl_cm2_0 07220682 | 328271

‘ ofdl_cm2_1 0870102 | 347762
giss_aom 0297811 | 514708
giss_model & h 0433207 | 663656

er surface

Results;

CSV file downloadable

It): 155

Reference Data: GPCP

GPCP

AnaIyS|s Area

02058, RMSE=4,07468

GFDL 2.0

PR [mm/day] aarface (BOE—110E,EQ—30MN) Ju

GFDL 2.1

GFOLL L L AT TG
PR [mm,/day| surfoce (G0E—110E,EQ—3O0N) Jul {1981-2000)

DE.EQ-30ON) Age (1981-2000)
ension, shifted by 3 montha)

Spatial Correlation (Scorr) and
RMSE are good metrics of
model reproduc:lblllty

ﬁ! K3_5 : Searr=0.452052, RMSE=452434
Nn[[mm,fﬂw aurloce {BE—110E,EQ— JON Agr (1981-2000)
E: need o check Gme dmenson, shfled by 3 montha}

GISS AOM

e
PR [mm,/day] surface (GOE— 1 10E,EQ—30N) Jul[{1981-2000)

m




(2) Statistical Bias Correction

Rain Type

Threshold

Correction

Extreme

@:; @
%:‘a:
O‘O@

- > 99% of daily precipitation during analysis period

- same frequencies of extreme as insitu station as
> in GCM

‘("’ .
@ *
d%_:‘s @

3

s
[

rairkal mmday
=
(=]

GC M raw E xtreme events

—a— inrmcm3i

T
=]
L

n
(=]
g

y

» Bandaung

—a—csim_mk3_5
gfl_cm20
\ —e—pgfll_cm21
—+— miroc22hire

!?.,' ..
. it rtrrsenn,,

» Extreme

-

a2

(]

||||||||||||||||||||||||||||

Generalized Pareto Distribution
-Non every year statistics

-Extreme (long or short tailed) fitting
-Peak over threshold method

observation X
i
x
Ij l( .
i ¥
¥ W o %
ity i :) e iy Threshold
u v : 1Fq .5
I H T i I
x X I x ) ' % l} | %
: x I I 1 % |
x | ! ! H X
. x ! | x i
x ] X
| : ® | | X [
T 00T Ta T

Fig. 2. lllustration of threshold model.

1 3 7 911 318 17 1921 232520 2
rank
No rain day Ranking order statistics
. - frequency of no rain day in GCM is same as station
g - less than no rain day threshold change zero rainfall.
x© : y ’

(N s
[=]
=

Normal

]
s o't
o 00
e o

Normal rain

No rain day

Gamma Distribution

- monthly CDF of GCM mapping to
monthly CDF of station

- inverse of Gamma CDF in

each month is corrected rain




Data Flow in Bias Correction

Observation
I\Sstations

In-situ Data
(20 years)

N

Model output data

for each station

g/I‘I

Past Data
(20 years)

Future Data v

(20 years)

\ Statistical

Data
Reading & Bias

Formatting Correction

\ Interpolation of model grid points
surrounding the station so that it
coincides with the coordinates of
the station point

v~

In-situ / CMIP5

datasets

DIAS Computing Node

DIAS Data Storage



Example of Bias Correction Result

CMIP5 Bias Correction (in—situ)

Extreme Rainfall No-rain Days

Past: Estrame rintall Pag: Exirams corracted rirtall
e e No rain day: BEFORE correction Mo rain day: AFTER correction
= - BHiUESWAilel = - BHiUESHLAilet
- COSMA.rilpt - COSU4NIp!
—— COSM4.20p! —s— COSW4.e2Mpl - W HNUESM.ri1p1 - W BHNUESMAITp1
=11 Eﬁ:‘cﬁ"ﬁpﬁu 1 = Eii:llcfﬂnipllill 1 29 W COSMa.rtitp g | COSManitpt
" " o« W COSM4.r2i1p1 o W COSM4.2ipl
1 = @ CCEM4rsitpl = @ CCSMarsinpl
=11 = s 2 -INSITU =] il s S INSITY =] 1 p1
& e F
- = o o
£ £ = =
= £ L 'E § -g §
Past i R e - 2
2m 2w hds sz -
E = _§ =
(1981-2000) : - £ .
™ ™ 3 & | s & |
Z = zZ =
o 1
= =
™ = s 2
o o o o
o u e ™ o n = = ™

After Past Future Past Future

- T T Before After

CCEM4.rilpt = COSM4nip!
—— COSM4.2p! —— CO5M4.20p!
COEUL il o CCSUL &ilpt
CNRM.CIS Hilp1 CHRKLCIAS Al
=

[
]

Future
(2046-2065

Future Seasonal Rainfall
. ~ (2046~2065)

— Rk

a a Future: Monthly rainfall Future: Monthly corrected rainfall
o n = = = = = = o n = = = = - ™ 0 0
. . —— INSITU —=#, INSITU
i +— BNUESMilp! i LA BNUESM A iTp1
= CCEM4ript £t CCEM4ninpt
18 = CCEM4.2ipt 18 et 1 CLEMA 2iipl
+ CCSMdrEitp! 7 Fes ' CRSM4rsitpt
1 o o CHAM.CMS i1 p1 14 ref ‘\CNFM.CM&HHM
b I A
12 N 3 12 !
y § 0
10 ST
] I
4
8 - [
4 4
24 2
N = ol
a - -
T T T T T T T T T T
dan Feb Mar Agr Moy Jun Jul Aug Sep Oct Nov Dec dan Feb Mar Agr Moy Jun Jul Awg Sep Oct Nov Dec

Before After




Example of Bias Correction Result

»

Bias Correction Results | open asNew Window/Tab | Download : ZIP archive of POINT files | PLOT files

PR, onndy rainial PAST, inrandy oarected rminind e g e, Pas o pos e, Fuers Pasn. Exterme rainind U e} =
— T -— sy
— ga_enz_0 5 - guicnz_0
- gia_san = gha_sem e
= inge_sshand " = ing_sshand n . e

Jen Fet s Age Map e el A Sep 0ot hov Des i Feo Uas Mge llmy Jee S A Sep Oui ow Dm
A

N . ( 1208000 , 15.7200 ) ‘ ; y
Monthly Rainfall Coordinates of Station Extreme Rainfall




Speed-up by Parallel Processing

* Model Selection

— Worker processes created for every model
evaluation and data read task (multi-process)

e Bias Correction

— Worker processes created for every observation
station, and multi-threaded bias correction
program executed (hybrid multi-process multi-

thread; i.e., running multiple multi-threaded
processes)



Performance Evaluation

Total speed-up:

400 / 343.8 sec—>30.3 sec
350 / (x11.3)
g 300 \
@ 250
'E 200 \</ Bias correction
c \ = Data read
-8 150 = Model evaluation
>
§ 100 \ \
N AN . .
50 \ Bias correction:
0 168.1 sec—>6.5 sec(x25.8)
Sequential Parallel

e Shared-memory Parallel Computer (64 core)
16 models; 8 observation stations



BIAS Correction of CMIP5 Data

AN

Observed and simulated data

are archived
IS one of “DIAS Value”

S7



w_ _Data Integration and Analysis System

DIAS

Data Integration & Analysis System

a legacy for Japan's contributions to GEOSS

tackling a large increase In variety of the
Earth observation data.

Ontology

Reverse
Dictienary

Geographical Dictionary

H
-
-

In situ observation data
i | Model simulation data

Meta data Design

Satellite orbit/

Sensor calibration

parameters
sensor attitude irevised for better accuracy)

New analysis algorithm
(e.q. estimating soil-water content,
DEM generation ete)

(revised for hetter accuracy)

(2. 13019130)

Bazed on senzor models
and platformiohit models

metadata

Geo-coded
Satellite image

service

(raster data)

®
t

CEOP data T~ Scope of this document

Coordinate system

| Data discovery l

Registry
F
Geo-coding service
Radiometric correction service
Other data processitng services
metadata ||
a1
. —a
rsfr‘#ce Man geo-coded |
Interfaces Satellite image o
! 5
Lsers' |
application |
Users

In situ observation data
Model simulation data

58
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METADATA FOR DIAS DATASETS



D-I-AS MR ERARATOISA
DIAS Metadata

 Adopt the XML metadata used in geographic
information system 1SO19115 (ISO19139)

* Metadata about dataset : Document-metadata
— For the purpose of search for and comparison of dataset

— The granule of dataset is coarse, in general, and is decided
after discussion with data provider

— Files which include both data and metadata (such as those in
netCDF) are not included in our target datasets.

* Once metadata is created, dataset documents are
automatically generated in HTML, PDF.

e Data providers have to publish datasets with Document-
metadata.



@

I AS MRS BHRARAT OIS A

Data Integration & Analysis System

1ISO19115 /1S019139

* Most of earth environmental data commonly have spatial and temporal attributes such
as the covering geographic scope or the created date.

* Accordingly, DIAS metadata is developed with basing on ISO/TC211 metadata

standards.

<cAbsiract>»
MD_SpatialRepresentation
(from Spatial representafion infrmation)

MD_ReferenceSystem
(from Refarence system information)

+referenceSysteminfo

+spatialRepreseniationinio

[

+ fileldentifier [0..1] : CharacterSiring
+language [0..1] : CharacterString

<>+ characierSet [0..1] : MD_CharacierSeiCode = "uifg"
0.1 + parentidenifier [0..1] - CharacterString
+ hierarchyLevel [0.."] : MD_ScopeCode = "dataset”
+ hierarchyLevelName [0..*] : CharacterString

0.1
+distributioninio +metadatahlain

0! MD_MetadataExtensioninformation
(irom Metadata exiension information)
DQ_DataQual +metadataExtensioninfo
(from Data quality information) 0.
sdataOualityinio
0. A\ 0
MD_Metadat

MD_Mainienancelnformation
{from Maintenance information)

0.*
tenance |  +resourceMaintenance

Q

+contact [1.."] : C1_ResponsibleParty
. +dateStamp : Date
+contentinio + metadataStandardName [0..1] - CharacterString
0. + MatadataStandardversion [0..1] : CharacierString +identificationinfo

<<Absiract>> +dataSetURI [0..1] : CharacterString

<<Abstract>>
MD_Identification

MD_Contentinformation

+resourceConstraints
0.

(from
(from Cantant information) 7 ) Y
\
A
+portrayalCataloguelnio )
0.0 fr ‘\ +metadataConstraints

0.
MD_PortrayalCatalogueReference '
{from Portrayal catalogue information)

Conditional statements:

language: documented if not defined by the encoding
standard

characterSet: documented if 130 10646-1 not used and
not defined by the encoding standard

hierarchyLevel: documented if hierarchyLevel not

= "dataset’

hierarchyLevelName: documented if hierarchyLevel not
= "dataset’

+applicationSchemalna
0.

MD_ApplicationSchemalnformation
(from Application schema information)

MD_Constraints

Y (from Constraint information)

1SO19115

ttp://wmw.isotc211.ore/2005/emd/ metadataEntity.xsd — Windows Internet Explorer

isote211 are ¥ (B3| *s| x| Ay £

= &)

B FEE FTW BRCAIW YLD ALTH

BRI @ httpy o sote211 ore /2005 g md/ metadstaErtity f- B O & AFE 2958 Y0 @

x @

»

<?xml version="1.0" encoding="utf-8" ?>

ttp:/ fwww.isotc211.org/2005/gmd" elementFormDefault="qualified"

= o fwww.w3.org/2001/XMLSchema"

xmins:xlink="http:/ fwww.w3.org/ 1999 /xlink" xmins ='http:/ /www.isotc211.org/2005/gco"

xmins:gmd="http:/ /www.isotc211.org/2005/gmd">

<l-- b

- <xs:annotation:

=xs:documentation>This file was generated from ISO TC/211 UML class diagrams == 01-26-2005
12:40:00 ======</xs:documentation:

</xs:annotation>
S
=xs:import namespace="htt
<xsiinclude schemalocatior
<xsiinclude schemalocatior
<xsinclude schemalocatior
<xs:include schemaLocatior
<xs:include schemalocatior
<xs:include schemalocatior
<xs:include schemalocatior
<xs:include schemalocatior

on >

In sas
o/ fwww.isotc211.0rg/2005/gco" schemalocation="../gco/gco.xsd" /=
/gmd/spatialRepresentation.xsd
/gmd/metadataExtension.xsd" /
Jgmd/content.xsd" />

Jgmd/metadataApplication.xs:
/gmd/applicationSchema.xsd" /=
/gmd/portrayalCatalogue.xsd" />
/gmd/dataQuality.xsd" /=

fgmd/freeText.xsd"

=ogs
=og
B

- =xs:complexType name="MD_Metadata_Type'=
- <xs:annotation>
<xs:documentation>Information about the metadata </xs: documentationz
</xs:annotation>
- <xs:complexContent:
- «xs:extension base="gco:AbstractObject_Type':
- <xsisequences
<xs:element nam leIdentifier" type="gco:CharacterString_PropertyType" minOccur:
<xs:element name="language" type="gco:CharacterString_PropertyType" minQOccurs="
<xs:element name="characterSet" type="gmd:MD_CharacterSetCode_PropertyType"

15019139
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D-I-AS HIREEBREMATOISA
DIAS Metadata =

Project Metadata: Project name, Contact address,
Keywords, Web site address, Project Data policy, Data
Disclaimer, and Acknowledgement

Datasets that have been created over several projects

can be managed by our metadata management system. .
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Data Integration & Analysis System

Project and Dataset Metadata

DIF format
XML

Project
> Metadata
JSON, XML
(not published)

Metadata
Manager

\

ISO format
XML

Docbook
format
XML
(not published)

play Data plicies

Documents
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DIAS METADATA SYSTEMS



D I As HIREIEBSHRFEASIOIS A

Data Integration & Analysis System

Architecture of Metadata System

portals in Japan

m— El

/ DIAS Metadata Management System /‘ Other metadata

Registration of dataset metadata

[oarpmH ]/ \_
v

DIAS Search System
/ http://dias-dss.tkl.iis.u-tokyo.ac.jp/ddc/

Q= i s e s wickyoacipo O | : oissT — s

cip/cd 0
AUE) BRE) B BRCADE) Y-

Original metadata page
of each system

(B hetp:des.des. tid. 1, u-tikypo. 8¢ Jo dde indes 0 - & ) @ niasF|
JrOUE) WEE) MR EECAOMR) Y=L ALTH)

€«
B

E;hi F— 5t - RRESZF L (B) 17 W A

A Search and Discovery System for DIAS Datasets

ek BB COYAHIOLT

~o288 1 DIAS metadata view

e TR e ot P =
el | ==n4 Metadata created by DIAS MMS

Qe

HMEGOOF AR T-F | WEEEOIRET-L v

Fedteat SR RTH [0 Tl B R v Cl= st FunT

o [ R BT | A = Metadata imported from
k o T T e other metadata portals /
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The Workshop for DIAS metadata input

The contents of metadata cannot know except the data provider.
we have held the workshop about DIAS metadata input

in order to understand what kind of information

should be inputted for each field of metadata.

The workshop has held on July 2014, November 2014 and
February 2015.
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Data Integration & Analysis System

Metadata Cooperation with external systems

B e e e ey ] e

F74LE RWRE) BRY) BRCADQR) YD) ALIH) n
e T A
m —@m‘m «*ﬁﬁ/RTb (B)
A Sean very System for DIAS Data:
2 hep:/dias~cis. .5, u-toky g=jas B =gl @onsr—a@mzas H—h B COUAHEST
IrAME) WRE) BRl) BREADE@) Y-UD ALIH)

| MAHASRI Pathfinder7 &7 BB A B F &7 —%

_ _ e,

7ooHN 8RS A7 ) T

A Search and Discovery System for DIAS Datasets

—_—

JAMSTECT —

e vi=t

JalTERT—4 B %

B RFTFER T —2R—X

B RFTILEE T —27 —h4T EEH)
E L #hIBEI)TIT NI R (EES)

search WAk COYAHDT Zald.d
S=1id IMAHASRI Pathfinder /7 g4 B+ 57 -5
RS =-0-F T ur Bk O [data version 1.1 - document 1.0en
4% 1-4 8 uH [MAHAPGP1.1_doc1.0en
— L57—35ID  [[MAHAPGP20140122104935-DIAS20120518114232-ja)
v |MAASRI parhfinder o1 Ewm.?-r—ﬁ F—k m——
- | o7cuip) WmE) BRN) sRcAo@) w—u@ ~LFH)
DIAS metadta e SEBHPI AT WA = 5 57 4T (AWCT) BN FERT — 5 JAMSTEC Da alog
- } JAMSTECS =575 0 £ |
POTERORT kR T —2
-
- WAT | HAT
T DR T Sk ar—s | *
s
) '17/_/’3@%)5.“*!7 =
. . o RiF k)
iz ik
Llnk to the orlglnal Fgggvtsﬁm ?v?ikalu?ﬁrf:am:m
=]
7 WIEETD. B ASHWALEFEORARORMBELLILL. 77 HORFaRK@BF -5TT, R
Metadata from = metadata page @ﬁﬂﬂ(lﬁt@f BT AT PR TTUCI -0 TP ATADMMTHESNTLY }?ﬁ‘ ’Ltﬂ)ﬂ“ﬂ)’ﬂ!ﬂliil Z#
i BT TS T ay 1’55;“?%‘51%T%’Ei?ﬂ;ﬁ?ﬂ'z[”?mﬁéf%}‘f ?ﬂﬂ?;ﬁmﬁ%ﬁ’m%
external metadata system(s) w AU BT =TT B S n T T A
' Bleth, REDBF AT —ATHAT. Bmﬁﬁmmﬂeﬁwnnlmn 7.
* it
Oy
EB>TF
o o 858
- e

DIF

EML

DIF
1SO19139, DIF
JMP2.0

http://www.godac.jamstec.go.jp/catalog/data_catalog/
http://db.cger.nies.go.jp/JaLTER/
http://scidbase.nipr.ac.jp/

https://ads.nipr.ac.jp/

http://ckan.gsi.go.jp/
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sis

Plan of the DIAS Metadata Mediation System

Metadata provider % ﬁ System administrator

Input additional information

(keyword, data (Correspondence between English
DIAS Metadata download information) and Japanese metadata)

DIAS Metadata Mediation System

Management syste

Jus:

2 11t]

a8
D IAS SO 19139 «  Correspondence between
Data Integration & Analysis System EninSh and Japanese | DIAS Sea rCh System
metadata |
Other metadata systems «  Additional keyword Additional information (not
AMSIEC Daigigialon information included in metadata file)

JAMSTEC data catalog C Data download information

RIAS -t - Bms 2574 (B)
Ppp— -

Gl-cat

Ja.-,

JaLTER database

format conversion e

NIPR science database

Various
format

I1SO 19139 ]

68



Metadata management system
support
the quality of data in DIAS

one of “DIAS Value”



w _Data Integration and Analysis System
DIAS a legacy for Japan's contributions to GEOSS

Data Integration & Analysis System

accelerating data veracity, including data
loading, QC and metadata registration

Data Provider (Observer)

Dbservatiol
Data

Méta Data MetaData Meita Data

+ (part of )ifleta Data Data Qpality
Control Process

Basic
Information |:>
Observation Point Inf., } fol Giegy 5 ' Meta Data
Contact Person Inf.,,...... - Registration

1 Quality
Control

Obs3

« Dumrptonopéoral|




In-situ Data Management System
on DIAS

* This system is running with some
international research project:
— AWCI
— AfWCCI
— AMY

» 4-component: Data Upload, Quality
Control, Metadata-management, Data
Download



AWCI :

Asian Water Cycle Initiative
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AfWCCI :

African Water Cycle
Coordination Initiative
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AfWCCI: Niger River : Station Map
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AfWCCI: Mejerda River : Station M
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AMY :

Asian Monsoon Year



AMY: Project Map
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GEWEX/AMY In-situ data Management status
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4 Components

Data Upload
Quality Control
Meta-Data Input
Data Download



4 Components of In-situ data management

(1) Data Uploading

o - =

AWET Dt Upload Center

Login

Data Information

s

scae of crapn: [

[ e stoton | parom |-1o7a] 1own | tea1 | 19a2 | 1983 | 1ooa | 1oes
|

r‘D;'T Precipit:
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4 Components
Data Upload

Quality Control
Meta-Data Input
Data Download



Data Provider (Observer)

Meta D%ata Meta Data f E Meta Data
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Web-based data upload system

-

‘q\ )| O http://dias-ist.tkl.iis.u-tokyo.ac.jp/AWCI12/upload L~ 2 X|| A utokyo.ac.ip | ‘
@z5 - MaR 17500 - (Denasiazory - (1] -

Step 1 —> Step 2 —> Step 3 —> Step 4

AWCI2 Data Upload Center (Ver.l.16aw)

Current status of your Upload file f No Map Mode

| ROADMAP || SATELLITE || HYBRID || TERRAIN |

.||Observation Station name

Sample_Station_1

Sample_Station_2

Sample_Station_3

Sample_Station_4

Sample_Station_5

Sample_Station_6

wy® | BR

EE gg@g_;—g@';mae::;,le.gslmm-ﬂm 07 ||Sample_Stafion 7

« Observation Station Name 07-Sample_Station 7 =

+ Time Period 2000 ~ / 07 = / 20 v = 16 v [ 34 v — 2011 v [ 06 v [ 24 v = 21 - ; 37 ~
«» Data Interval @ 30min © 1hr © daily © other

« Timezone UTC+09 ~ @ 00 ~

« Description(optional)

« Number of observed elements 2 elements  ~ in this file

Projectname=Guest-Project

CONTACT :
Eiji lkoma

Observation
Point(Map/List)

ime Period
Data Interval
Timezone

Description
optional

Num. of observed
elements




Upload Status Page

=5 Eel )
) ) http://dias-ist.t NCI2/upload/ O ~ B & X ||| A u-tokyo.ac.jp A u-tokyo.ac.jp | | AL
&zm - PRER ¥ Tmene - (Afenadasorn - () -

List of Uploaded File (Ver.1.10a)

Guest—Project Dowrload All "GuestProject” Datalzip format) , Upload Status

o St | -  Download
Welerrtes) |@leperliton il of Sk End Time |Datafile fg::i'z? orgfilename |Docfile Delete

Date/Time MName Time

Param.

2012/03/07
161827 05:Sample_Station_d 3 1980/04/16 1996/01,/14

e I each/all data

2012/03/07

172122 02:Sample_Station_2 2 12%%/04/16 ;?%%/01/14 ot 225 docfile [Delete

(+0800) ' '

» Check meta-
140737 01:Sample_Station_1 1 1283%/04/16 ;?%%/01/14 tact 33 docfile  [Delete

(+0800) ' '

2012/03/21

1880/04/16 [1986/01/14 +

14:08:33 07:Sample_Station_7 1 ) ) Tt 33 docfile  |Delete
data

2012,/08/20

224228 02:Sample_Station_2 2 2OQ0/O?/2O 20_11/06/24 ot 4933 et |docfile  |Delete

( 16:34 2137

+0900)

2013,/04/10 o

141804 |05-Sample_Station s | 2  2000/07/20 2011/08/24 ) ao08 R docfile [Delete ® D e I ete
(+0800) 1634 2137 project txt

2013,/06/12

2000/07/20 2011/06/24

12:19:09 02:Sample_Station_2 ] ) ) ot 133 testfiletxt  |docfile |Delets
uploaded

Eiii thorma
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Components

Data Upload
Quality Control

Meta-Data Input
Data Download
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Our Data Quality Control
System

First version of our QC system was born in
2002.

Ver.0.x(2002-2003) > Ver.1(2004-2005)
>Ver.2(2005-2006) > Ver.3(2007-)

Web based Ul, Easy-to-use and light
operation

Post-QC Data Download, Progress
management system is also avilable

Ver 3.05a are now running for AWCI2(2012-)



To control data quality is..

* Check the data one by one

« Add a "flag”, which shows the quality level
of data



Quality control flag definitions
Flag Definitions

G: Good
| . Interpolated
: Dubious/Questionable
B: Bad
C: minus precipitation or Abnormal value
M: Missing
U: Unchecked

http://www.eol.ucar.edu/projects/ceop/dm/documents/refdata_report/data_flag_definitions.html



Data Quality Checking System
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Components

Data Upload
Quality Control
Meta-Data Input

Data Download



Data Provider (Observer)
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DIAS Data Products Metadata Documentation

DIAS Data Products

MAHASRI pathfinder Gridded precipiation data of the Asian region Metadata Documentation

Masuda, Kool Dr. Ma‘;:m;”] i

opnAgecy o Mirbe B Sk e ermniogy
Manual

and Technology <masud:

ne-Earth Science
e £
e
TITLE L
H Name "MARASR] parfinder Gridded precipitation dara of the Asian region.
inpu . ol
b Publishing o B : e
ata {1 AWE! e i Mtodaia Management Tuols — AWGI Meladeta Mansgamech 8 =1 ) CONTACT Name < Mosueh, Bonit, I
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Document

User
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Metadata

Search & browse
Interface
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2016/12/10

AWCI2 Visualization & Downloading System ver. 1.00
Step. 2 Data Visualization

b

A AWCI2 Visualization an: x §

&« — C f& [} dias-ist.tkl.iis.u-tokyo.ac.jp/AWCIZ/download/

Site: | Japan_Tone A
et ‘ Select a site from the pull-down menu.
Scale Bhutan_Punatsangchhu

Cambodia_Sangker
Indonesia_Citarum param - 1979 1980 1981 1982 1983 1984 1985

I Japan_Tone
Malaysia_Langat L
Japar rﬂnn;nlia_Tuu? :Precipitation
M]I.-anmar_shwegyin - i d & — oY = . s = E = . = e | o
Mepal_Marayani
Pakistan_Hunza

Japar Philippines._Pampanga :Precipitation
SriLanka_Kalu_ganga = - il i il i il
zbekistan_Chirchik_Akhangaran y 3 1 7
Japar,/ieinam_Huong - :Precipitation

Japan_Tone 004:Utsunomiyall 1:Precipitation

001:R2717114_ : : : 1|

Mala?Sia_Langat ll:PrECipitatiDn : : | 1 1 : 1 i : |
LADANG_EUTE _| ati b Al |Il.-_h_.- Ak .J._‘. '.u..-l.ql_l_ | bl s l.:-.-lﬁ_Ju_- LT T .‘.l'_.ll_ '_ll'l'llllu-h.a“J.!n_n o “. il .'!-.{L_.'

002:R2913001_
Malaysia_LangatJPS_TELOK_GO |11:Precipitation

MG | MFTIOPRPR 1 LI Il ATV ST [ I ST Y I T aiibat i iadite | haiha i i

003:Petalinglay

d T T el iekd |- 'H”l L] ] T l]l.l P T AL ..I.h.i Ui
4 m | b

Malaysia_Langat

11:Precipitation
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Data Integratlon and Analysis System
D IAS a legacy for Japan's contributions to GEOSS

Data Integration & Analysis System

accelerating data archiving, including data
loading, QC and metadata registration

180000
. "o CEOp Three Times! versos|
160000 [
:g 140000 | ﬁ;gil Ver3.02(JICA) | —
]
y 120000 h
g 100000 Ver3. D3(AWCI}
E 80000 e
= TR =l 3 wmﬂ, : o =
S 60000 %rZJM ...... e — = Gl
§ 40000 Ver2.00LF
r S i i e o
20000 Ve ' =
0 > B

2002/9/1 2004/1/14 2005/5/28 2006/10/1 2008/2/22 i_ __ -=== A T
0 A S e S s s s AR el




High-Quality data
with complete metadata
Is one of “DIAS Value”




w _Data Integration and Analysis System
DIAS a legacy for Japan's contributions to GEOSS

Data Integration & Analysis System

archiving, analyzing and disseminating
data and information with high velocity.

FERE P wady < LaRR g T IE Py
i y - s A i PG =
CageTe

L,:- Ir.,,‘. mﬁ 'HEDE:: . i

X-band MP Radar New Gestational Satellite
- 250 m grid - 0.5 km grid
- Every 1 min. - Every 2.5 min.

500GB/day 500GB/day 106



Realtime archiving data
on DIAS

NOAA,GMS,MTSAT,
MODIS,AMSR-E,
GMS8

Live /1 hour,
Camera 1300 points
Images
%%
/1 hour /5 min. /1-3 hour \;;5
0.1deg. mesh 91 points 84-264hr. forecast 42
Global(60S-60N) 0.2~1deg. mesh|  [EB%
] 5lobal, Japan arep
______ Tidal
GSMaP R level
JAXA Japan Coast Guard




Telemetry data — river information

10 division of MLIT, 480 river . =
system, 15000 observation points , -.h-;.u-, ot o SN i i
/10min. Telemetry data e

12 categoly 300 data (-2014.3) 3
categoly 30 data(2014.4-) *:

Main System: Komaba-campus

Sub System: Chiba-NII =
redundant system

Realtime distribution to application e i '
(Web-DHM on Tonegawa) - _ {roy
Under developping for Web-DHM S \ -

on Tsurumigawa j};:: L

Archved and service from 2010.4- > il <
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Ministry of Land, Infrastructure, Transport and Tourism(MLIT)

ROTR of River Telemetry Station Map
v 12 elements, >15000stations 2010.Apr-



Ministry of Land, Infrastructure, Transport and Tourism(MLIT)

River Telemetry Station Map
12 elements, >15000stations 2010.Apr-
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Ministry of Land, Infrastructure, Transport and Tourism(MLIT)

River Telemetry Station Map
12 elements, >15000stations 2010.Apr-
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C-Band Radar

1km mesh, /5min. rainfall radar
data (/10min. -2014.3)

Raw data, 5km quicklook image,
1km image, 1km map-overlay
system

Komaba x 2, Chiba-NIll x 1 =3
redundant system

Realtime distribution to
application (Web-DHM on
Tonegawa)

Under developping for Web-
DHM on Tsurumigawa

Archive and service from 2010.4
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JMA'’s 1300 observation point,
/1hr update.

Precipitation, Wind direction,
Wind speed, Temperature,
sunshine duration

Visualize with river telemetry
data on DIAS

Komaba x 1, Chiba-NIl x 1 =2
redundant system

Realtime distribution to
application (Web-DHM on
Tonegawa)

Under developping for Web-
DHM on Tsurumigawa

Servicr from 2012.04-
Archived from 1999.08
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Tidal Level data

91 observation point
maintained by Japan
Coastal Guard

/5min. Tidale level and
air pressure

Visualize with river
telemetry data on DIAS

Archived and service
from 2014.06

Planning to distribute to
WebDHM and other
model
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Live camera images

* Local office of MLIT,
Local government
etc. install and
maintain many
cameras

¢ /5~10min realtime
camera image

 Archived data close
to water-level |
observation point P




AMeNOW!
Realtime rainfall information on Smartphone
* Since 2015/10
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Real-time Huge scale data
is one of “DIAS Value”



Challenges to 4V

evolume
evariety

everacity
evelocity



Data Integratlon and Analysis System
a legacy for Japan's contributions to GEOSS

DIAS

Data Integration & Analysis System

enabling us to do integrated research and
to reallze mter d|SC|pI|nar|ty

e Model GIS/Basin Info.




+ High-Speed Network



Science Information Network (SINET)

 SINET is a Japanese academic backbone network for more than 800 universities
and research institutions, and for about 3 million users.

« SINET covers 100% of national, 84% of municipal, and 59% of private universities.

National | Municipal | Private Junior |Colleges of llgt:;g?é\é' Labs and Total
Universities|Universities|Universities| Colleges |Technology Institutes Others

Number of | 86 74 361 70 95 16 182 | 844

o Sapporo
Organizations (100%) | (84%) | (59%) | (20%) | (97%) | (100%) Mj xgp
(As of March 2016) é
@ : SINET node )
: Domestic line  (100Gbps or more) To Europe o
: International line (100Gbps) O ?
O
: International line (10Gbps)
5 7
@) | P <

To US

Kﬁd To Asia
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High-Performance, Reliable, and SDN-friendly

« SINETS directly connects each pair of IP routers by the smallest-latency MPLS-TP
path and the disjoint path to it. This fully-meshed topology creates a high-performance,
reliable, and SDN-friendly backbone network.

SINET4 SINETS
 Star-like topology  Fully-meshed topology with redundancy
: Leased Line (Primary Circuit) — : MPLS-TP Path (Primary)
222777 :Leased Line (Secondary Circuit) ---- 1 MPLS-TP Path (Secondary)

© : SINET Node
=== : 100 Gbps or more
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» SINETS has direct international lines to USA, Europe, and Asia.
« USA: 100-Gbps line to Los Angeles, 10-Gbps line to New York, and 10-Gbps backup line
» Europe: Two 10-Gbps lines to London for small latency
 Asia: 10-Gbps line to Singapore

: \
Pacifid @ JMAN
p\Vave LAN

0s An New York

»

yAN K5 \V VAN
: (Ch'il'e)-.";".;’.; @

From April 2016 to March 2019

125



Collaboration with HPC

« K computer

©JAMSTEC



Summary

History of DIAS
Today’s DIAS = challenges to 4V

DIAS is supported by top-level IT
— Power saving, High-Speed Network

“DIAS Value”

— Model + Observed data

— Huge scale, Realtime data

— Quality controlled data with metadata

Data Center - Application Platform



Future Direction of DIAS

 DIAS=Research Platform

- Collaboration with commercial sector
* DIAS=data intensive platform

- Collaboration with more HPC

Thank you for your attention.

lkoma Kawasaki



