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Development of a Common Infrastructure for Managing and Sharing
Research Data for Academic Institutions
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Abstract: Recently, policy actions to promote open science have become active internationally. Researchers and research
institutions are becoming responsible for making research papers with public research funds open in principle. Furthermore,
research data that provide evidence of the paper is also required to be actively disclosed to the public. Also, establishing a
standardized research data infrastructure is essential from the viewpoint of international research data distribution. A general-
purpose research data infrastructure framework that consistently supports the research lifecycle from researcher inspiration to paper
writing and achieves research integrity is not mature enough. The framework is designed to be used by academic institutions across
the country and is structured to support the construction of hierarchically IT platforms in specialized academic fields on common
standards. The purpose of this research was to develop a common infrastructure NII Research Data Cloud (NII RDC) for managing
and sharing research data to support open science. NII RDC consists of three platforms for managing, publishing, and discovering
research data along the life cycle of research data. In consideration of the domain specificity regarding the handling of research
data, the infrastructure for management and disclosure adopts an architecture that satisfies the extensibility and flexibility. In
addition to promoting research, it has the function of responding to research integrity, which is especially needed as a research
institution. The discovery function is structured as a base with large-scale academic knowledge information that is integrated with
domains so that the reuse of multi-disciplinary research results is promoted. In addition to system aspects, the results of step-by-
step demonstration tests of services for full-scale operation are also reported. The source code and documentation for the latest
version of NII RDC are available as open source software on GitHub and can be downloaded for free (http://github.com/RCOSDP).
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MO HATHIZE L LT, KE D NPO 75 A Center for Open
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FY¥T —HN—ZAKAKEN[20] 72 EZEMEL TV D. Fiz,
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IRBATT 7 ANET v 7 u— KL TIRIE - T 286
%49 %. GakuNin RDM (508 D FEHT 507 — & D
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kL — % GakuNin RDM ~ RESTful API #&MH CHit 95
T2DDANL—UT RAVEFEE L. AL GakuNin
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NII RDC O — v XEHETIE, X7V v 77T 7K
TIAR— 7T REHAL, Tuvzs NOWERE
A - BRRBUIS C TR LR BENA 7 )y K7 Z T R
DOFRECTHEA L T 5. GakuNin RDM O 7T 7Y ir—3 3 >
T, ZOFEBIZa T A L Docker, =T A — 4
A b L—3 3 VBrEE Kubernetes % A& IZEH LT 5 [38].
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EOMBEI AR NI DI T R —EZXD Web 77V 7
—Ya v Thb. BHITO JAIRO Cloud #— b X T,
WEKO2 &9 NI BB LZUARY N Y7 N =T %
NR—2EREEINTND [39]. A—F T I7EAVKRY b
U HEERR 2 (JPCOAR) & NII 2S3E[FTEE LT\ 5.2019 4E
7 HEfET 570 BRI LTV a. ZHUZERORR Y
RY B VKR 796 1D TI%IC 475, L L2 s, BEfF
OB R Y b U IE, PR, MEERC, £ L TRFA
LW POXEONHBRFLTHY, T —F DN~V =
VEHR [40], HREEDA X T —H [41], A b L — UK
[ ~D%HE7e &, 5T — 2 *HSE -+ TRvn, 2ol
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— AT T, X—=A Y7 b7 =7 WEKO3 O %
HDHTND.

(1) WEKO3 fiX JAIRO Cloud @O ¥ X T LEkEt

WEKO3 it JAIRO Cloud 13BN R EZAFJeHERE (CERN)
DHBETLHVRC NI YT MY =2T7 D7 L —2TU—7Th
% Invenio [43] ##H L7=. &3 513 Invenio & X— RV 7
=7 & LT, WEKO2 WET 5B Y A b U HeeIC
Mz T, NR=Va VEM, AXT—HEH XL —VF
PRHERE 20 b L 72 WEKO3 % BA%E L7, 2 WEKO3 %X
— 212 L 7= WEKO3 Jit JAIRO Cloud Ti¥, ¥—E 2 &4
TOH A ER, AR, BGAEE, FEHLER, S APL
7o EOMEENE YV 2 — L b L THEEIN TV, WEKO3
DOvA 7P —EATHEHEINTWDLI Ny =T, &
W5 ™ ¥ v @ Elasticsearch, T — # X — A2 D
PostgreSQL, 4 > AE Y DF — NV 2 —F —FZ N — 2
Redis [44], A v & —Y 7 10— —D RabbitMQ, 43 Hi % A
7 % 2 —Celery 3 5. 412 WEKO3 K JAIRO Cloud ™
A7 A —ERT XTI FyERLTZ.

WEKO3 kil JAIRO Cloud (2% &k S 7= SCemfe T — 4
=B AP TRAY T —Z B E S, ZIEE Y R K
Y 5 —# ~X—Z (IRDB: Institutional Repository Data Base)
WZA BT =2 BEM SN, KECTHAT 2087 —4
MRV —ERAOZINERT L v P 7T 7ICRYAENRS.
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WEKO3 Jifl JAIRO Cloud 1% 2019 4E 8 HHIfE, > AT LB
FEPTIEH 223, 2019 A B ENOFHHEE I AT
THIAT® JAIRO Cloud %*5H WEKO3 iz JAIRO Cloud ~®,
AT 2 BT IR FHE LT 5. B ~DIGH E L
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2.3 WFET—E BT Y —E X CiNii Research
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DODRFZFHEFEOBREL L LR X ERB AR TH D,
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FEINTELT, BT — X 2B THZ LIXTERN,
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F 7o, NIT OFHERIRE T — F RX— R LT —F _X—A)
FTNENMSLLTHEY, BIRET 22 LT TE2R0.
& ZTHAMkE LTS HED H ATV B CiNii Research T
X, FRIEEIZ O b OICE S Z YT, w72 TR
ey s MER, FREERE L THFET — % B3t
BRICHRETE 5 X 5107 — 2 _N— 2D L R
P —ERAORRELED TS,

(1) CiNii Research @ > X T LERET

CiNii Research (% CiNii Articles M&3C 2000 J5{f, CiNii
Books DE£E 1200 /i, KAKEN ORFFEE 20 77 A « Bk
60 7Y FOBERITMZ, AV R RY - 458
AR kU +JaLC (Japan Link Center) [45] + DataCite [46] @
T — 2 S5 L C, HWRB AT T — ¥ Im %
(FHK) LTWD, F—F =20 L a— FMERITH
6760 S TH 2. HMMITHBTMRE TELLIITLTWD
DOTIE7 <, THREFER, WRT —F Lo TmmBRIZH &
725 FHIE BRI OL FECRY v 7 ERET AL
T, T—HHEEEL TS, ZRECNiFLy YTk
FEA T 5. CiNii L 7T 7 %AT 572912, CiNii
DMK E KAKEN ORIk A 44 FE L7V, KAKEN O
WEENL BT 2y b ESCERE AR ORREZME LT
BRY V7 BT D E Va2 Z L &2 THo> TS, BRY
V7 OEEEIXBRIAE R TH DN, L a— FOFEITEEIC
1080 T ks B, BEIF O 2T oY OF —FZ _—R LA
DR D E B AR IZT —Z BRED Y 7 7o T
VW%, # 112 CiNii Research D5 — % _X— ATl &N T
WD FIRIEREIR & OBMRY > 7 AR R 1H
@ J-STAGE 1% JST 1V ¥ —F VAR —E R [47],
NACSIS-CAT i3 NII @ H&FT{ERE R — 2 [48], NDL 74
UIA IENESRERERR - FIAT T A Y —E R
[49]. SSIDA (Social Science Japan Data Archive) , IDR
(Informatics Research Data Repository) (% NII O1F#HZEHF5E
T—#UVARTNY [50], WRERKE-SBEH RIS 2
E - T—F T —hA T F—OFERE, EH
EOMEST — % OF — % ~X—2R [51]. RUDA (Rikkyo
University Data Archive) (X3 BRFASERABEM L
X —DHRFEOHEBENTO KFHADOTDDT—5 7T
—WA 7 ThsH [52]. £7=, ¥ 6T CiNii Research ® CiNii
FLoP I TR L ERR L. Ry hT—2
MoOMED /7 — RIIE ORI T — %, Wit &
ERLTEY, 2y VIEENLOMRY 7 2K LTV D.
CiNiiResearch [T 7 VA7 5 v F TR INTWAD, <
R =7 Web 7 L— AU — 7 [ZEEXLRAHAEDS
W OSS Oy r—U & HWTUW S, CiNii Research Cld4:
iR Y LT Elasticsearch, 7 — % _X—2 & LT
MongoDB [53] ZFIH L T\ 5.
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# 1  CiNiiResearch |25} % CiNii L v o7 T 7 %44

Yo7 =2 E T — 2R

&R T2 T —2IR
Fi 35.7M CiNii Articles, J-STAGE,
IRDB
E 5 12M NACSIS-CAT
i3 0.7M NDL #+>71, IRDB
A=PEYAN 09M KAKEN
WoeT —4 15.7M DataCite, JaLC, IDR, SSJDA,
RUDA
WFeE 2.7M KAKEN, NACSIS-CAT
T =G 67.6 M All
BRI 10.8 M All

Xl 6 CiNii Research DZAMEHR S L v 7T 7HOD
T A _— Z AR O AT AL

(2) CiNii Research 7 T r—3 3 D REHER

AR O3 YV , CiNii Research [IAEWTRZR D72 DF — & X
—AMEIZBNT, AFERT — 2 e, 7 — ¥ BRERL
WOT=DIZT Ly DT T T7REDNTWNDLORFFETHD.
WMBET 7V r—ar LT, CiNid T Ly 27T 7 %7
LT, FITEIR R &2 fE L 7o g, ER ol
MR DHIET —Z 2R W olm Z L B HEE LTV 5.
7 1% CiNii Research ® 7 1 h T R TOMEREE T,
BT BT T — & LRSI FE R SN TN D.

(3) CiNii Research D1 —X 47 —X

CiNii Research |X Web 767 7 E A TE A5 AMY—E X
DI=D, BEBE~DEFE AR EDOEFEEBRITAT DRV, LD
B FANE R T L > U7 T 7 EBERT B 720121%, M
DT =2 DIFTNNEL D, O, FEFOIZERN
SO FEMRERE & 51 L CiNii Research H1 O #4H 1 ) & #F5E
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T—2 D5 - B HBERER VAL THNTT 57 7 a—
FER->TW5.

KRB R

¥/1m

% 7 PBHFEHF D CiNii Reserch ® 7 11 k2 KO

ZoT7Fa—FO 1 SHOHFIE, NI @ IDR 235 LT
WAHRE a7 A RO - EE SN
WENRT — & - FRa—_ZX - F A baLrig L ED
WFET—# CTdh 5. IDR TIXAET — & OFIAEIC 1 F&E
W7 —ZFHICBET 5 R MELZER L TEBY, ZhiTk
STHZERE LT —4 O ID % IDR I CTRIHAFIF T 5.
IDR D fZEICHRD 9 5 NAID (NI # 32 ID) T 21.5%, DOI
(Digital Object Identifier) T 13.8%3F58T — & (T IT
ENTWA. 25D ID X CiNii Research PN D4R &
DL TR, HERT — % OB 2 LICERAENS. F
72, RRSCHR & BF9E 7 — % OB RFNHI 72 0470, ik S ik
L KAKEN O 8 & MG L Wole, FLy v 57
AL TORMNRD Z LT ko CRREAAEMA 22 254 & i
DRLALED TN D [54].
fnDFEH & LTI, R R TSR FESEET D SSIDA 73
ZIF b 5. SSIDA TIEHFEE BN b &t SR A
T—Xy FERMELTEY, TORMAEME L THERA~
OF—ZFRAORFERL 1 FROFAREEZRD TN,
ENERICERTTRERAET —F 2y NOBMRL AR LT
W5 A3, IDR &S e O AFERCR o 1D BEAH T £ TiIAT
TV, ZdD7=% CiNii Research {H]CPNEL D A7
L DA EAT - 1245 5, NAID T 40.4%, NCID (NIT #:5 ID)
T 94%DHTT STV 5.

3. BER

oo BBAFE LTz, @it — & £ NI RDC 142 [F
DFAMHEBI ORI CHREET 2 IT 1 7T & LTEA
THIEMTEDHLEZS. BWE - B - D 3 >OY
T VAT DI RN TE AT 508 T e <, BN o
VAT LEN VT —AOFFICE D, T - EIR
ANBEAT D Z & NFBETH 7=, NI RDC [ ZEHIM Ao
Ka XA MZH—EREZEAT L ENARETH D.

FTo, FIEERICEIT 52— A7 — AT, FifiI
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B DT — X EBTA R T A 2B - TN O
F—ZEREYR—F LTS, —F, EfSE~DIGH
T, KEIE a7 P THHEBREEREO TR Y
TV AR =T XY=L DMET —HEHC, Tuv e
FERREART —H R_R—=AD7=H 0 IT ke LCEATE
H—EDHMLNONZEEZ D,

4. F&EOH

HI@FFE T — Z A% NITRDC O F - ABR - #ERD 3 4
—E AL, WIS 2020 F R FICABE TETH Y NI T
DY AT LMFERRFE &, FTHBE O = o 7 — K
LA DI TOE NS = HIAERDED N TWD.
B IR D EIEERRLT — Z N— ZHE T, HRBEST
72T ASEERZES B TOa2—Ar—AHLRAEL T
W5,

%7z, GakuNin RDM & WEKO3 (% GitHub [ TA—7>
V=AY TZ7 by T ELTHHRE - AL TWS
(https://github.com/RCOSDP)  [55]. Z M7=, FifikkBI DB
BTN ERHIVUTHEREZR L, A—7 Y —A7n
Tl FREDORZRLABED U AT M BAT R &
DAL ARETH D, 4%, NI RDC Tl DMP ¥EHRED BN
R, T — H RN D728 O HAE L ORI BRI A THE
BEIHR L TV RERH D L EXD.
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