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CNIC in CAS

Founded in November 1949, Chinese Academy of Sciences

(CAS) is the primary academic institution in China in the
natural sciences. It is also China’s largest comprehensive R&D 7
organization in the natural sciences and high technology as well s

......

as the country’s foremost science and technology advisory x 2 oo
body. L
CAS e R, -
5
12 Management Re:::rch Universities & 3 zEsnIt-ittaigegl 22 CAS Invested
Branches e e—— Supp.ortl_ng Other Units Affiliated Hold
Organizations
University of Un.iversity i Computer Network
Chinese Academ Science and Inf tion Cent National Science China Science
£Sci y Technology of kbl Ay Library Daily
of Sciences China (CNIC)

institute involved in constructing and operating IT infrastructure and providing IT-related

c, Founded in April 1995, Computer Network Information Center (CNIC) is supporting

services. In addition, it serves as an R&D and demonstration base for I'T technology applications.
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CNIC Located in zhongguancuﬁ?m
Beijing

Zhongguancun, Haidian District , Beijing

Data Center located in
HuaiRou District, Beijing
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CNIC’s History and Mission

~
First router China’s first .CN China’s earliest Earliest CAS Earliest CAS Virtual
developed in China Domain Name HPC service Scientific Science Museums
Server Database
The State N C F C .CN Domain The State CNIC started C N I C CNIC CNIC The State
Planning achieved full- Name Server Science and the earliest initiated  constructed provided Development
Commission functional was Technology scientific Virtual theearly operation and Reform
approved connection to established Commission computing Science versionof support to Commission
the initiation the Internet. and began approved application Museums of  the CAS Academia approved the
of Scientific to provide the founding and service China. website Resource initiation of
Database registration of CNIC in China. system. Planning China Internet
Proiect service. system of of Things
Ject. the CAS. Name Service
Platform.
[ ] [ ]
1986 1994 .4 1994.5 1995.3 1996 1999 2001 2002 2008 2013 2015
- J
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Geospatial Data Cloud
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CSTNet

Domestic Bandwidth: 69.5G International Bandwidth : 27.5G

Core Exchange : 10G

2 5GEES

' i r - w [ i
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= {XTF155MEZREE Eit

( GLORIAD )

« 30 provinces

FFHesd cwine  chEBTNEE  E H H K « 370+
cccccccc T S e e Organizations

4G 5G  25G 32G 10G 106G 10G . Above 1M Users
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Massive Storage System

— 1 Primary center+1 Archive cente ,
r+12 Regional Center \

— Capability | > TN J

« 50PB storag B
2.5-10 Gigabiﬁmterconnection

-
~

l"? (3T5. EMW))
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I
A SENFHRLE : 22 PB, 2.5-10Gb/S , ,J'r
> WSERERE  0SPRMETSR) i L :'»-/' \
» EREHIBFYPO | IRE , 11PB ~ 3] L g
W HIREMANER | PBIREURI A IME . o _—
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Computing Grid in CAS

Supercomputing Environment of
Chinese Academy of Sciences

_— A \ 1.3Pflops(CPU)+3Pfops (GPU)
P % X e Tier0: 1. 2Pflops
g Head center ”4,’ \ .
| R .\ e Tierl: >100Tflops

Regional center

(Sum > 100T) m 10 nodes

m general or specific Purpose

e Tier2: 50Tflops

Uniform sceduling

AY - ="~ m ~20 institutes of CAS
."J‘ \_' 2
( Other resources )
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S&T Cloud of CAS

Informatization Program of CAS from 2010-2015 (budget is
almost 500M RMB)

Basic Service of Cloud

* Falcon
S&T Cloud « UMT/VMT/CLB

* COS
Domain Cloud - UAF
» High Energy Physics * Astronomy Software Service Cloud
* Microbiology » Stem Cell and Bio-medicine Research Online ‘
* Global Change *Alpine EnwronmentWatch * DDL /
* Coal Energy » Space Science  CSP
) * dHome
_ : * dChat
Computational Cloud , Data Cloud__ @esclencecn,
L | * Storage Cloud: 6PB . * Calendar —
» 16 CPU/GPU key applications . . S —N A
* Disaster Recovery: 1PB St
» Guide for Construction of Subcenters s . ‘
- Supercomputer “Era’ ‘ Virtual Machine: 3000
- Computational Science Appllcation * VDB Cloud
2 'Research Center (| * Geographic Space Data Cloud :

. *20key databases & 456TB data
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Why We Need Research data

Infrastructure

« Large scientific facilities produce huge data
— +20 being operation
— +20 under construction

* Long-Term field observation stations
— +100 stations including Ecology, Environment, Space, etc.
* Long-Term Research data need to be archived and
curation and sharing
— 100+ institutes
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Evolution of Research Data
Infrastructure in CAS

(€

Big Data
Data Cloud Driven

Data &:rolce§s/ Discovery

. . nalysis

o Dat integration & .
&peor:]"naea Data Grid SeTVIee
data Service
curation
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Data Cloud of CAS
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Computer Network Information Center,
Chinese Academy of Sciences

N-

4 . . . )
Data applications & services SaaS
Social -
Visualization Darwin GS
Net k
(Datanab) TeamDR (Dviz) Tree Cloud
A N
- /
/
DaaS DaaS/PaaS
. S Linked
management || Processing publlcatlonk\ data
~ 8 = O
| Ca’ e O eDmm "¢’ e “g’e”e
4 IaaS IaaS
Storage Computing Archive Backup :
@ © 2o @ |
g @omputm%& Stm?ge Re(@urce@ol @
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Data Cloud Portal

- www.csdb.cn .. ... ==

(u:, a EE R
Dm.: Cloud Of CAS

i EEss =ETs

TR S

M TR TS
> T RSSO ST
. TR IR TS
HTF N0 SENE TS

f‘. *DataPub

W RiHHEAX 3672082
B RiHEIRASNC 75631656

& BT TR 23.497TB
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« Computing Cloud

— ZeStaCk based on users |ents Eb ervice |Customized clients
OpenStack

— Multi-domain resource
management and
Federation service

Storage Cloud
— Distributed File System

— Providing one-surface

federation service Nanjing Guangzhou Chendou
Site Site site

Self Serwce

Schedule and Federation Middleware

-

Process

;!Ilﬂiﬁ

datg
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Service Portal

Service Register | Service finder Data finder

S9DIAIDS
eleq

oh R BB B A I R A R R

Service access and federating Middleware %5 4
Digital Reference Service,DAE,CAS

= < jy MEGRAREES R LR AY
R . % Resources & Services Registry, DAE
epository 5
[¢) » a .y -
IR m— /gy, B i R
c(—:sDI- &" ‘ Q x Scientific database Service monitoring & Statislics system
Q § Metrics
o~ / IRV SR AL LG R
8 Monitoring I).na( Jollection Statistic System, DataStat
o] Q
o o
2 2

0 VDBCloud

——————————————————————— Access Brokers et

wiw, :
Q@ publishing Publishing Publishing Publishing , 0 VisuslDB Q
=} | ﬂﬂ@ft%;ﬁﬂﬁﬁffi&'ﬁfeﬁ 2.0
noc 4
~ C C
3 [¢)) Research Research

Q. data data
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VDB/VDBCloud

Chinese Academy of Sciences

* An invisible VdbEngine I

which organizes all data into VdbServer | VdbTools | | Vdbdpps
Q) a whole database i e PO g
Service Registry | | | | cloud-db Qa1 instance |
| admin | |
( \ (e wod L ;
» A set of VdbTools which help N« = buider | VdbFramework |
data managers manage and i seeurtty- | | { 3
. : ; Do 1-support
@ publish their data e O‘ = -
services O < app-pub VIL application
) O‘M lolg-. security- 151;33);;
* AVdbServer which serves local i o B
i \ / O< dat=— ¢ || framework -
database as an accessible data § validation | | | | extension || §
@ source on the Web e — e
VdbEngine
* A deFramework Wh.ICh.help Vdblnstance #1 VdbInstance #2 VdbInstance #n
developers build applications
@ (VdbApps) based on VisualDB
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 VVdbTools - ModelBuilder
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Computer Network Information Center,
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Finding Data Services

* VVoovle fetches all scientific data from
distributed databases via interfaces
exposed by middleware, builds a large data
store, creates index, and provides search
Interfaces for end users.
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Chinese Academy of Sciences

Architecture of Voovle

-Q

user
Full text
search query
Link Discovery
Tool
S Linked Data
0
X Server
ndexdb RDF store Fetcher

S Linked Dafta
0
< Server,

Indexer

Data Catalog
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- SPARQL query interface =7

* free text search e TR L
— Voovle use Jena + Lucene to | - -
Index and search data i
descriptons 7 :

Voovle =

i s B BEE S el e W
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valume_id
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soil_id
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+"linking data

a4 \

i)

chemphy2 2
8

valum? 2

at
20422

LIAESHW L, BTt TR TESHTITERMEMK, LRE. AR O 868
BFo M 2EFAEMM. @IN66TRE. 2. EBHIX ZTHERMISKIRIIY. THER, BROS
17 dBERERECTIZANEM, PIHISFEI AlERMDRSGIEL. CRIEREL, #usBAal
268, REAE335, BRIFEE368%. HEFEPMRE, pH6 7.8, EETFHRERHERS, 1£17
ARIFEDT: BURER112%, £70.067%, FAH6ppm. IR 123ppme FAREBTEH0 64ppm
hippme 3. MAIRE REXETHHFRITTARE - BEERPEH, HEI0°, BR6m. FERM,
HKEB640mm 5, =10°CILF 3620°C s FLFBHA201EK - HiEEN . AlIE: 0—20cm,: HIFE(EE, T5YRI3),
%, pH7.3o ClE: 20—50cm, ETHRECE. SYRIZ), POETHEEL, HRIREH. W5, HEDIRR o
SYR43), BORREIEL . HRIREEAD. B3, EMRFRD, FHPBEHIRE, pHTS. C3E: $5—130cm,
1, 5, FAEMRFR, RBRGZRE, pH7 S 4 A =HEEE RIMTEER. R EIETH, 4
L PIMEER. ROSBRE, AENERR. EHEDE. =875 BaiEsR. 87,
e EAREEE - T BN B FEIRER, BE#ERE, BRTIEMBLHE: S1ENA1

NREE: EiHE. RRRMES —RUERNUEAE- j

b XKECHdE

[ 1] JE2€: 41451 . [EB/OL] http://www.soil.csdb.cn/wod/resource/cn. csdb.soil soiltype/soilSubclass/70. [2011-01-23 17:14:33]

2] Ethaa: 7% [EB/OL] hfp-//www.soil csdb.cn/wod Tesource/cn.csdb.soil soiltype/sublocation/ 58 7. [2011-01-24 03:02:33]
[3] E4: A% . [EB/OL] http://www.soil csdb.cn/wod Tesource/cn.czdb.soil soiltvpe/sublocation/589. [2011-01-24 03:02:37]
[4] Eh43: 0. [EB/OL] http:/www.soil csdb.cn/wod/resource/cn cedb.soil soiltype/sublocation/590. [2011-01-24 05:02:37]

[5] Eh43: 83pA. [EB/OL] http://www.soil.csdb.cn/wod/resource/cn. cedb.soil soiltvpe/sublocation/1675. [2011-01-24 05:24:44]

(6] T RZE-2435 [ER/OI] http /vy soil cedb cpwod/tesonrcecn cedb soil soiltvpe valym 172435 [2011-01-24 06-13-48]

[ 71 1B{k M 53 2433. [EB/OL] http://www soil.csdb.cn/wod/resource/cn. csdb.soil soiltvpe/valum1/2433. [2011-01-24 06:13:44]
[ 8] IB{k 1t FRZE: 2436. [EB/OL] http://www.soil.csdb.cn/wod/tesource/cn.cedb.soil soiltype/ valum1/2436. [2011-01-24 06:13:53]

[9] IB{k 1t FRZe: 2434, [EB/OL] http://www.soil.csdb.cn/wod Tesource/cn.cedb.soil soiltype/ valum1/2434. [2011-01-24 06:13:47]
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Computer Network Information Center,
Chinese Academy of Sciences

Descriptive information of
red soil, including soil
class no., soil class name,
general description, etc.

subclass

geographical distribution

physical and chemical
properties
20
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Scientific Databases (SDB)

4\-lnl]'. .

* A Long-term mission started louiatn =
in 1986 which funded by CAS —
— many institutes involved

— long-term, large-scale
collaboration

— data from research, for research W EEeewdE InT

« Collecting multi-discipline D P

research data and promoting B —

data sharing ===

— More than 350 research e
databases and 1350 datasets by N

61 institutes —

— Over 600TB data available to
open access and download

=AM
-
| W
1 | o
¥

BECTTE TN

-
SOERANSI M
~

H + 4

http://www.csdb.cn
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Scientific Databases (cont.)

« focusing on data integration and improving
research database to be resource database and
even reference database)

Reference database



Scientific Databases (cont.) €&

* Resource databases * Application-Oriented databases
— Geo-Science — High Energy (ITER)
— Biodiversity — Western Environment Research
— Chemistry — Ecology research
— Astronomy — Qinghai Lake Resource
_ databases
~ Sp .ace S.c1ence | * Research databases
— Micro biology and virus _ Physics & Chemistry,
— Material science Geosciences, Biosciences,
— Environment Atmospheric & Ocean
 Reference databases Science, Energy Science,
— China Species Material Science, Astronomy
— Compound &Space Science
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Typical Casel1: Geospatial Data

* A open data cloud for geospatial data
— Collecting Global Data sources dynamically

— Coverage main focus on China and surrounding
area

— Make data Findable, Accessible , Interoperable
Reusable (FAIR) and Citable

B =
= B
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Data Sources

SRTM 30k HYP_L1R

SRTM 90k HYP L1G
NEREEY AL1

open Data which can be harvested online



Computer Network Information Center,
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GSCloud Architecture

Product process based on
crowd sourcing

Service finder Access Data On-demand Computing
Engine
Hl\ger:t/aei‘?i:]aq Queue scheduling
temporal-spatial retrieval
} { Translate & filter } { Task Monitor Engine

Metadata Data POOI

Repository

Cloud Resource Pool
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Computer Network Information Center,
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Http://www.gscloud.cn
@ﬂﬂ?ﬂﬂﬁi MRS REAS HEA® GHIN Po0S

Geospatial Data Cloud

ICARTO Z&=/8

BECRFNEDE. SFERRIFNHEE

L8 ¢

AL : 153068 SHitR 122 13:00~14:00518 : 12 SRER - 435778

LANDSATZAHIE MODISL1BIR# ™ i DEMHTEREIR EO-1 S7IHR

X126
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RENY

o REUIY —— Data resources -- 438.7TB
s CHER:487TB  PEETE: 476668

E0-1 KRN

A RE RS = s BES FETE

LS oaanS

eetrn @il Lanaut IT™ SLCof PRRES st I SL.Con PRRTA Lascamed ™ PERTAY 1 LANDSAT 153718 4338GB
FRes) 019982003
T SHEE
' pER  EERe FE08 nERE FSas R peas mEhe 2 SENTINELS 15678 182GB
+ BBy
3 Mosac_Landsat 054GB 66GB
sEGE R L
4 MODIS_PRODUCT_CN 12478 63GB
) DEM 1678 53GB
’ - 6 Mosaic_Landsat1984-1997 5111G8 28GB
Lanouni-S uis PRETAN Lanssan3 WSS PRRTAE
7 modrs_land 9%oTB 24GB
pEEs EERE SN EERR sSas EEWE RSN =
8 MODIS_L1B 200578 2352 MB
+ annn ’ 9 LANDSAT WATER 25GB 77M8B

- Hins Qx 10 EO 1 3878 0 bytes

(LR 1R .
g ity ’ RFRIH2S, R2%CH 1 ENVIRON_DATA 23278 0 bytes
L 3
A= 12 GLS 7178 0 bytes
4IRS 13 global_change 1578 0 bytes

B iy
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MA0101 B ANTL315 :“:f:::'
Data retrieve =
Query Ophons: ! : ‘n 8 y [ES177 LC3124032209621 AGNOO 1 g X .:.','.‘ -
. < SBRTITH axn
B LCH2U032201621 206M0 ar 2 /
» Dataset Filter -
RenD : WnkAR GRS (10GB) .
> Geographlc Filter R i D o _,
SR Fivk SRR 7 e
Administration boundar s ez o R P A
 latitude and longitude cc| =~ ;'.i;;;;?. Ofn | = __N i
 Defined regions by userp=s==s B T

sl .
e Path and row [e] =

» Shapefile o [ P
» temporal range Filter
» Metadata Filter

T ongran nag;
e . L] %0 s
SSPRESE {8 RO LT REA 7RG _
- a 2 LY H T 8 0100 B 0 - g

0
A
@

" b

|

+ iR § STLEE SN K S SRR TP IR T RN
FIPRESE : Moty gsciovd e
* ¥aneER FIPKS - data@cnc on
Download options: + payEn REFTRAR 0 SRR S0 etk
» Download: HTTP + ERAPER R E 1 #E ) NS nlem B8 1H2&, R2SCR, DAROS
. _ R
» Bulk Download: FTP -+ sumes e - - f— "
- BiEng O LAZ170224151050301 2017005151047 217004 #E .
TTUNE (2 LAZ0160006082522925 20160902002521 20160005 ve e
REGENR
RETRAE
o

+ RPEIER
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o7 Geospatial Data Cloud

MO~ W« %1 #1F » W B BREIHTR, ATHCR
L i3 5fF ERA

i —
"‘\Q_‘\\ - ‘
g : ;.5}4 _

1 HODEMSEREE , BTSFRENE , (THES (Aspect ), F3
W Yove WEIRE : 211% 86RAYE - 2016-03-16 13:42

IERARR S

y  STDEMSENER , BTASEENE , LIS (Shaded reief), o
¥ BRI - 2600 IR - 2016-03-16 1342

i
i

IR AR

HAOEMBIENER , BFRFSENE , 1A% (Sope) . RS HBEERPAGTRR (PCS)
3 T eESES(GCSI IR E, wE B

S ek B T06R BR2ATE) : 2016-03-16 1343

IR EE

$HRIDEM SUBHVER , BTHFHIEME , 1AL (Topographic Posibon Index ) , B{OEMARE
¢ BEEBON-NIVEN, BISSERSHHEENEY  ATREFREFSSHAREMY e
GRXE,

o AR - 540 fRRATIE) : 2016-03-16 1344

1<l
i

IERABREN

HHDEMEERNES , BT SFHENE | i1 HICHIERES ( Terain Ruggedness Index ) , 6FIER o B
S EREREERHSCSEDEENK  SHAE  BRERssL, " iEf7

¥4a: w BERE : T3TR GfRAE : 2016-03-16 1346

DEMEIRR ST
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1. Set parameters of the model online:
For the DEM Clip Model, parameters include task

— name, data source (e.g. DEM of 30m and 90m
resolution), spatial region, output file format,
save path

CEVliN A
2. After executing the task, users can

_— g check the progress of the task in page “My
- R e tasks”.
o N LN (T oy 3. Results can be downloaded at last.
—
J/jl t’ 'IW\/J«“ EBRR | FroseE A ECE WUFEC £80%€
LI\,- ‘.r-z*.‘) 'r;:n IR 20170117 10444
i Ly iz SN 20170117 1045
g w2 N e
- — T - .i, i

BABRIET: e m
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mﬂ?ﬁ]%mﬁ BRRE HIERE HERE AR TARR 26GSCloud @ EY

Geospatial Data Cloud

&ﬁﬁ@ 1 it £ ; ' 4 ' EEHE Y

, T2017020001: EFERBORMTRUKBLRE L. [RES —
7 7 S4H |BR 7 = ii:w'r: il A

T2017010001: EF LandsatZ/GMEA B HERIR. . [REEH
TI2N1R120NNA" ETF| andeatS/BHR/TIEERE  1B&ZEH

. =7 TA 2 =1
HEER , GSCloudiiE T2017030001: EFLansatENFAEBRESE . [SHiRE] LESE , CSCloudBiFRiE

i
K
u

BRI, Bt 2{ReY , GSCloudRERIRD A

AR AR L ERY O Steps:
Goals: . = Tack Definit Divie
Extracting land use informatior A ask Detinition and Division
fs - \ "\

from Remote Sensing images 2 Recruitment and Talents Selection

Problem: 3.Task Execution and Time Control
Difficult to do it automatically. %% ' Be .
It is human computation task. :' 4. Quality Control and Result

B == Aggregation
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T2016120006
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e
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pC iminsnes
terrain-corrected (L1T) products. They have undergone
systematic radiometric and geometric corrections and
overall geometric fidelity with ground control points and
a digital elevation model ensured (NASA Goddard Space
Flight Center, 2011). In_2003, the Scan Line Corrector
SLC) mechanism on-board Landsat / permanently failed.

erefore, for the ETM+ SLC-off images used for rice

CA : irror.csdb.cn) was applied to fill in gaps
0 improve data usabifity. ethod generally used [=
pe—

Peng Li et. al., 2015, Mapping rice cropping systems using
Landsat-derived Renormalized Index of Normalized
Difference Vegetation Index (RNDVI) in the Poyang Lake

BENEER N &N -2

Region, China. Frontiers in Earth Science
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gg 1o Typical CASE: Research Data
publication

lllﬁﬁﬁaﬂiﬂli O Academic journal publishing multidisciplinary data
papers

O Quarterly with online bilingual versions

O Open access,efficient processing,high exposure and

rapid dissemination
o CNI11-6035/N, ISSN 2096-2223

O SCOPE:Data papers describing (but not limited to) :
Datasets or data products generated from major scientific
activities
Derived datasets or data products refined from raw data

Datasets linked to existing publications

O China Scientific Data does NOT publish new research

findings, or techniques, methods and cases concerning

data quality researches and data applications.

To making data findable, accessible, intelligible and reusable http;//www.csdata.org



i Publishing Process

Author Editor&Data curator Experts Editorial board

SUBMISSION REVIEW

data paper paper review FF{{E\SIEgvl\Q/ VOTING
datasets data curation
] — m
DATA PAPERS —
OTHER DOI/Metrics j S
PROCESS S R
BEFORE - - = ——— ~
PUBLISHING DATASETS E,: www.csdata.org
DOI/Metadata e - ) ==
swww.sciencedb.cn
Editorial office —

http://www.csdata.org



o Data paper

——

TITLE

ABSTRACT
KEYWORDS
Database/Dataset Profile
Introduction/Overview

Data collection and processing

Sample description

Quality control and assessment
Values and significance (optional)

Usage notes (optional)

Acknowledgments (optional)

Authors and contributions
References

Data citation

Dataset Profile
Chinese title FRESEWISEAXTZRNEEAKIEE (2002 -
2015 ££)
English title MODIS daily cloud-free snow cover products over

Tibetan Plateau (2002 - 2015)

Corresponding author

Qiu Yubao (qiuyb@radi.ac.cn)

Data author(s)

Qiu Yubao, Guo Huadong, Chu Duo, Zhang Huan, Shi
Jiancheng, Shi Lijuan, Zheng Zhaojun, Laba Zhuoma

Time range

July 2002 - April 2015

Geographical scope

The study spans an area of 25°— 45°N and 67° - 107°E,
including the entire Tibet Autonomous Region and
Qinghai Province, parts of Sichuan, Yunnan, Xinjiang and
Gansu provinces, as well as parts of foreign territories in
southern and western Tibetan Plateau

Spatial resolution

500-meter | Data volume | 6.9GB

Data format

Geotiff

Data service system

<http://www.sciencedb.cn/dataSet/handle/55>

Source(s) of funding

Special Fund for Meteorological Scientific Research in
the Public Interest “Constructing a Remote Sensing
Product Dataset for Snow Pack over Tibetan Plateau”
(No. GYHY201206040); State Key Program of National
Natural Science Foundation of China (ABCC Grant No.
41120114001); the National Natural Foundation of
China (No. 41371351); and “One-Three-Five” Planning
Projects of the Chinese Academy of Sciences.

Dataset composition

The dataset consists of two parts: the “MODIS daily
cloud-free snow cover products over Tibetan Plateau
from 2002 to 2015”", and the vector data of the research
area. They are, respectively:

(1) MODIS_Dysno_Cloud-free_2002-2015.zip (6.9 GB),
i.e., the daily cloud-free snow data;
(2) Tibet_Range.zip (24 KB), i.e., the auxiliary vector data

storing the boundary of the study area over Tibetan
Plateau.

http://www.csdata.org
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Make data flowing from generator to applications (Data
Flow )

— without barriers, automatically or semi-automatically, on-demand

Make huge multi-source data linked together as a data
network (knowledge graph)

— Based on semantics, automatically or semi-automatically find
invisible relationship

— Huge graph data management

Semi-automatically find correlation from multi-source, high

dimension data based on feature (Data explore and data

Intelligent)

— Feature selection, machine learning model selection , training and
optimization

Make research data infrastructure scalable , evolution

and invisible
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Data Flow Life Cycle

= -~
Facilities ) Online processing
& sensors : Ingest
I I ) . Filter & Translate
1 ;.": ‘\‘\ \'ﬁ’,_~
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Computer Network lnfu_rmalion Center,
Reanalysis
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Predict
model

Archive & preservation
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sl Data flow

«<—— provenance




o R CC imsusse

€9 CHINESE ACADEMY OF SCIENCES Cinese Acacemy of Scaezs

A typical use Case: GWAC

The Ground-based Wide-Angle Camera array, part of SVOM

1+ 40 telescopes
g - 15second : 40%32MB
Image

8 . 1.7 Million object per

image

( Raw Data
Image processing
calibration
Source Extraction

«  How to real time process the date steam in 15 second }\[ Cross match J
»  How to storage and query 100-1000 billion objects
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One Size Does Not Fit All

Take away
One Size Does Not Fit All

"Me,
n? o

 Column store (stupid analytics)

« Array store (smart analytics)

« Streaming (velocity solution)

« New SQL (other velocity solution)

« No SQL (low end; semi-structured data)

» Legacy stuff (in place now - but obsolete)
 One or more curation systems (800 pound gorilla)

2
Stonebraker. 20154 one surface fits all? !
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Scientific Big Data Management
system(PiStack)

one surface fits all

I

Ine®
Accelerate Data Flowing and | 8% (¥
data link j

A whole life cycle management =

 Open architecture, Open R
source, and dynamic evolution §§&

* Funded by National Key
Research and Development
Program(2017.7-2019.8)
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Collaborators

Architecture

¥ 4% @mmwmm

Institute Of Computing Technology Chinese Academy Of Sciences

/

7

Relational data
and Astronomy
domain

non structure
data and High
Physicals
domain

\

Graphic Data

PiStaCk 32%2’;?; science

@ CF P

/" PEKING UNIVERSITY

VA

s System
P ER 5 Development

~ c:c HEHRSESRTL and deployment

Chinese Academy of Sciences
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“Institute of High Energy Physics
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Architecture of PiStack

Chinese Academy of Sciences

] i
: - . . o | i Applicatons
! scientific data applications (astronomical discovery , biological knowledge discovery...) :
Open source : ;
L L L I I NI I I I I IO o ’\
Communlty ientific big data pipeli nana, t & schedul t
...... - scientific big data pipeline management & schedule system
; \ Dataf |l ow
H H . . . .
E E [domam spectlfoclsdata plpelme) Cntegrated managemenD ( task scheduler ) ( data provenance ) Eng | Ne
. . I | |
: : ! | | $‘
' '
.
 ommunty | Ll @ th \‘
' '
; : scientific big data management engine
<
4 ; e
........ [ scientific data analysis tools ) Dat a
ST \\. scientific big dataj unified query language managemen t
! ' collection
H ! framework \ scientific data access interfaces E N g |ne
: :
b large ::> TAT ATA
+  scientific !
E facilities E :> large-scaled large-scaled high-throughput large-scaled non-structural
: iments + \ relational data graph data stream data key-values data !
E experiments ::> N management management management management management
H . —
! observation H
! stations E
: ]
. E scientific b C big data software deployment and management ) C I OUd
\i ; _ daa nfrastructure
. S infrastructyre . .
"""" big data cloud service

Data collection
Framework
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3 specific data management model
— AstroDB(base on relational model)

— GraphDB(based on graph model)
— EventDB(based on no-SQL model)

Simba: A Unified data query and access model

« PackOne: A Cloud resource scheduling and
deployment toolkits

A big data analysis framework for discovery

— Methodology + specification + implementation +
domain specific application

CAS’s Scientific big data program start, it will push PiStack
development and deployment.
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Conclusion

» Science discovery has increasingly become
data intensive, and it calls for reliable and
easily accessible scientific data infrastructure

» CAS is always promoting to build scientific data
infrastructure to driven better science,
especially in big data era

» Seeking potential cooperation with all
international Colleagues in big data for science
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Thank you!



