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RHERENDRERE

EAES

E| | FERE ST AT
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FHERDIER

« F—=ToA/R—=30EF—ToH (IR
s F—TUIaVRAT L

. |ﬁ$|§/ZTL\( BTAITUTA4T4

o TUTA4T4EKKERIEERIF
. ﬁ%JLEﬁn%%IJ%ODJX,R

G = N

* REANDEE




AT REA/RN—23Y

BAIVR A/ R—23ay
- RRIFEDRIEIIEAE « NIY)DHEEERIERE
(logical principle) (functional design)
« 4¥r(analysis) o ¥28& (synthesis)
« IE=(science) « T =F(engineering)
o Z2{fr 5 (academia) o EZEF(industry)
EER
ik
ekl KRR
HAIURA A /R—3Y
am IR IRAR Y
T

PR NIEESLIEEVZHERA, LA ?
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A—7> . Hpa—XK.—4HLwvk

o FHRERES DR
— ZA—T > (open)EkEE
— 0—XF(closed)&k &
— U—290Lh(secret)E &
o BEDOXARICK > TmELHIRIEEILT S
— Fl=Ean(171H#%2)(Scientific Revolution)
- MEIZE.HFEOMBIIESN-EMAREFICEEEIND
— BT KEE(1939-1945)(World War 1)
. {EE TS DIES{LEfRS
o EESRICEAITLIESFMWE
— AyELEF{t(1945-1989)(Cold War)
s FHEARLAVI—FRVE
— RRM B (1989-)(Post Cold War)
« WWW,V—Iv)LRykT—9
. HERXOBEFLETRIARX F—ILT 5t R toll access) A — T 7t R (open

access

. EPEO))JSEEIZJ:%L'|%$ﬁf§¥&*4$ﬂ‘]ﬂ§%ﬁ$f§(:£H'%)%%"j]iﬂ’,0)3"5’“3

e A—T2.oa—XK, O—ILYRDNTURERMBIENKE
o« TEHSU—EFA—TUEEK
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FHTCE ST AEERD2DODIEX

« F—TA/R—=3Y
« F—THALIUR

BT (gover

il B (regulation)

S $RAT - HH R (bank, investor)
=5 (funding) :1:3:7} A& (finance) & & (capital)
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A—ToA/ =23y

o A/R—13 8% (Innovation research)

—  BIE BB IR (creative destruction) [Joseph Schumpeter (1942)]
. ff/a_’%—_za‘/t(d; BRETBOPTEEFEVLCER. FBNGELENETTLIEIEGLH LA THEE

« BISERIBUIRE(E BERREVSDFHLEMBENLAENEAHSANIEE, TNERBRITHE
MR R LB ESN TOCENS . TD—EDEFE

— ERIEMA/X— 32 (disruptive innovation) [Clayton Christensen (1997)]

o A/R=SaVIC[F EREGBDAREED D FGMA/AN—2a (& ERE RO MIEZHIRL
TEHLWMRBEZEAH I THIRAA/A—2a2 108H5

— #A—T2A4/~R—32(open innovation) [Henry Chesbrough (2003)]
o HBOREEA TRERICA/R—2a v F R RAREIRESISEITRBBEROTR—DAY

MFIE
Closed innovation model
Boundary
of the Firm
Research B The
. / e Market
Research Development

Open innovation model

Boundary
of the Firm
J\ ) New
~ Market
~
\ )
Research e = = CNLIJrrEntt
Projects ’ - — - arke’
”
”
”
&
Research Development

Henry Chesbrough (2003), The Era of Open Innovation, MIT Sloan Management Review, Spring 2003
https://sloanreview.mit.edu/article/the-era-of-open-innovation/
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A—T AT R

o 172D FEIFEFE a6 (Science Revolution)
— TIE7 AR IA—0y/\OHFEEERFZEDR S [Paul A. David, 1994, 2008, 2014]
o FFEDFREE [Mertonian Norms(1942) and Ziman’s extension(2000)]
—  Communism (A8 £ )
— Universalism (&1& £ &)
— Disinterestedness (F|ZE D iBik)
— Originality (F73R1%)
Skepticism ({BEEF )
. 7J' T H AT X(0Open Science) D FE R BIFZIR [Paul A. David, 1994, 2008, 2014, 2018]
— HAIDREFHEHI-OVHEREICS I TEIHENSEEADY—EZANSIEES
- REF. FA—ToVAIOREAT—IVIITFAIVRBHEFL, BRIV ATLELTHET S
— ATV AIVRADVRATLAIIYEZIAZ 2 —T/IZTHh oHdED

MEELTHFDLOIHFOEERIZ(XFERAIE X FRTE (informational asymmetry) DY . A¥IIZENE A BB D
EIMEZEDADLE 27— 32U Zk->THIOH THIETES

BAaMAZLE=ERTIZIEM#BEA—T UL, LEAT—23 2 B3I F ORI TRITNIELRS AL
LML, Za— b TCEARTREHBELARATALIEBRTHLIHILLGENEBZ TV
« ‘Open Science’ : 2 YT =2 ENT=F = (networked science) [Michael Nielsen, 2011]
— £ &% (collective knowledge) D& A
- HEOTEAOF—ToT7IEX
— UFRAUHBAIUR
— A—THY AT REdR(open science revolution)

_ LI National Institute of Informatics®@




A —T - TaART L

Outreach

Bianca Kramer & Jeroen Bosman (and
you?), 400+ Tools and innovations in
scholarly communication

https://101linnovations.wordpress.com,
(Accessed: 2018-06-15)

(logo’s excluded)
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IO RTLOEE

s TEIOLRTLEE?
— D RATLLAR)LOFLLMEMED R H
— I— Ty Z— XA D RIELE % I
—F—ToA/R— 3> DEHR

. TR
~ B IVRTLESLDY—EREE, T—2EiE

_F—AQBH. $a (EvS T —R0E)
T (FFUTAHR)




TT4TA

* ITUTATALEIK * TUTATATI7ERR
- —ERPF—aeLT  FEE
koD — T—% (data)
- [FHROMEZLELTOXRER - TAEE
e T TAT14DER — F#R (information)
AT °_ER
— SR — %ﬂﬁ’i%_ﬁngwa[ggge)
— BAF I
A SNTI=TTAT4D
Faﬂﬁ“*%_
_ Iz
- 9357
- 24 rao—
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I T4T14DFEFE

¢ TUTATADXER
-~ B ARANEBAARLGEFEETDLD
- HEZHEBDIIICE
s BlEEAM. FWMOERICEITAIUOTATA
— EuroCRISIZ & ACERIF(the Common European
Research Information Format) W& Z& (2745

* Current Research Information Systems

* https://www.eurocris.org

11



CERIF

the Common European Research Information Format

Funding

Qualification

ElectronicAddresse

PostalAddress

o

Orgamisa

:

https://www.eurocris.org/cerif/main-features-cerif
I NI [ 12




IToTATAHBDAE

o #HAIF DTS (identifier)
— I TAT175REEZL T FZERZEERETL.
I oTAT1ERIZHENFE(TE
— BEERBYET JL(discrete model)
« ZEH (name disambiguation)
—~ I oTATAREFDOEMZERZEZERL. ToT4
TAEREDHE
- BEMOISRA) T
* DSARINILYT
— FEZRIET )L (probabilistic model)

Bl NIl DB




s Al F D JK T T

o HEAIFDKIEIEDE
— Kahn/Wilensky Architecture (1995), doi:cnri.dlib/tn95-01
* A Framework for Distributed Digital Object Services
« O—avbANv—¢EAlFLANY—201T5
* Handle System (CNRI)
— DOI System (International DOI Foundation)
» CrossRef

» DataCite
» JaLC

— JaAIzBItB/8—<1) 5 (2000Z5)
o FOYWINYIIZKBREHESHEOAN=X LA
* Web2.0 [Darcy DiNucci, 1999]
— WWW Architecture [W3C, 2004, http://www.w3.org/TR/webarch/]

* Cool URIs don’t change! [Tim Berners-Lee, 1998]
— URL&URI, URN

o HTTP/HTM L75\'E>Semantic Web [W3C, 2008, https://www.w3.org/TR/cooluris/]

_ LI National Institute of Informatics®@ 14




KEERIE B F(PID) B EIZRI DA AT

« A
— World Wide Web L

* URI[RFC1630, RFC3986] (operated by web server manager)

* URN [RFC1737, RFC8141] (operated by the Internet Assigned Numbers Authority (IANA))
* PURL (operated by OCLC, now the Internet Archive)

* ARK (operated by California Digital Library)

— TURIILERME

* Handle [RFC3650, RFC3651, RFC3652] (operated by the DONA)
— DOI (operated by the International DOI Foundation)

« BT T4T14H

ISBN

ORCID

IGSN (International Geo Sample Number)

LSID (Life Science identifiers)

Chemical Entities of Biological Interest (ChEBI)

Perma.cc (Archived Web page especially for law studies and judicial opinions)
etc

_ L'lIENational Institute of Informatics @ 5



PID')Y JL/\—

* Handle!)V JL/\—
— Handle.Net
» Corporation for National Research Initiatives (CNRI)
* Now, the DONA foundation in Switzerland
— DOl system Proxy Server
* the International DOI Foundation
* The DOI system uses the Handle System® to manage digital objects.

e Prefixed PIDY)Y JL/N— (AR1)YJ )L/N—)
— N2T Resolver
 California Digital Library
— ldentifiers.org

* The European Bioinformatics Institute (EMBL-EBI)

* Identifiers.org share a common prefix registry with N2T.net, based at the

California Digital Library, enabling users to resolve Compact Identifiers using
the Identifiers.org or N2T.net meta-resolver.

__I\ |l National Institute of Informatics @
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ARIZEREICEFKINDSIITOTATA

PDDIUTATARAT

HE)y—X
FOINATOIOM AT 2. HAEY LTIV ARERF 2 . O T, E=x.

OrglD?, AT Hk?

HeE M JS5Ub

Meta-resolver / Handle, DOI, ARK, PURL resolver

URI/ URN

__L\'IlINational Institute of Informatics @

( . o . y- ™\
Publisher articles / figures, Federated
Data citation eduPersonOrgOrcid| pduPersonOrgDN Identity
, Management
ISBN, IGSN, etc
LSID ISNI?
ChEE’SI CrossRef, DataCite, etc ePIC, ORCID || GRID?
4 . ?
Permalcc, ||lPURL| ARK DO etc Ringgald:
el Handle System CrossRef Funder?
~ A S N J J




o
GRIDgsﬁ EXPLORE DOWNLOADS  DISAMBIGUATE  POLICIES  STATISTICS  CONTACT

GRID’

Global Research Identifier Database

>

A/ \/
A/ \ 4

Cataloging the world's research organisations

DOWNLOAD THE FREE DATABASE

Operated by Digital Science & Research Solutions Ltd
at https://www.grid.ac

MAKE SENSE OF YOUR INSTITUTIONAL DATA

Capture data accurately Ensure robust reporting Disambiguate your data




© Aboutus EMBL-EBI Hinxton ~

# EMBL-EBI % Services #% Research & Training

& |dentifi =
& ldentifiers.org

=L Advanced search

Home ‘ Documentation ‘ Services About ‘ ®.Feedback
Identifiers.org is an established resolving system that enables the referencing of data for the scientific community, with a C onne Ct Wlth us
current focus on the Life Sciences domain. It handles persistent identifiers in the form of URIs and CURIEs. This allows the
referencing of data in both a location-independent and resource-dependent manner. The provision of resolvable identifiers ¥ Twitter Q)GitHub
(URLs) fits well with the Semantic Web vision, and the Linked Data initiative.

Tweets by @IdentifiersOrg o
Resolve Compact Identifiers (prefix:identifier), eg: @ idenifers. org Retwoeted

Scientific Data @
CHEB|36927 Q @ScientificData
We are now using the services provided by

Enter a prefix:identifier and press Enter identifiers.org & n2t.net to improve our data
citations. Read more about this change and
the importance of good #datacitation:
nature.com/articles/sdata...

- On the road to robust da...
E ‘ Eb On the road to robust data. ..
nature.com
Request prefix Web Services Download
Q May 9, 2018

& identifiers.org Retweeted

Data records 3
Meta-resolvers " ELIXIR Europe
@ctions 647 - . . _ ¢ @ELIXIREurope
Identifiers.org share a common prefix registry with The new compact identifiers to cite
Resources 805 N2T.net, based at the California Digital Library, #lifesciérce data developed by
enab"ng users to resolve Compact Identifiers using @IdentifiersOrg & n2t.net have been adopted

by @ScientificData: goo.gl/AJP5yd Also
Last updated 2018-05-21 the Identifiers.org or N2T.net meta-resolver. thanks to ELIXIR: goo.gl/QCnuDw @CalDigLib
@OfficialUoM @emblebi @UVADSI

Uniform resolution of compact identifiers

@ Identifiers.org is part of the ELIXIR infrastructure for biomedical data

Learn more. R asncs agreine




id
MIR:00000002

MIR:00000003
MIR:00000004

MIR:00000005
MIR:00000006
MIR:00000007
MIR:00000008
MIR:00000009
MIR:00000010
MIR:00000011
MIR:00000012
MIR:00000013
MIR:00000014
MIR:00000015
MIR:00000016
MIR:00000017
MIR:00000018
MIR:00000019
MIR:00000020
MIR:00000022
MIR:00000023
MIR:00000024
MIR:00000025
MIR:00000026
MIR:00000027
MIR:00000028
MIR:00000029
MIR:00000030
MIR:00000031
MIR:00000032
MIR:00000033

MIR:00000034
NMIR-ONNONNN2E

name
ChEBI

Ensembl
Enzyme Nomenclature

UniProt Knowledgebase
Taxonomy

BioModels Database
MIRIAM Registry collection
ICD

IntAct

InterPro

KEGG Pathway

KEGG Compound

KEGG Reaction

PubMed

OoMIM

PIRSF

Reactome

DOI

Protein Data Bank
Gene Ontology

SGD

Systems Biology Ontology
KEGG Drug

KEGG Glycan
WormBase

Pfam

Nucleotide Sequence Database

FlyBase

Wormpep

PROSITE
PubChem-substance
PubChem-compound

AarXiv

pattern
ACHEBI:\d+S

M(ENSIFPTGI\\{11}(\\.\\d+)?) | (FB\\w{2\\d{7}) | (Y[A-Z{2\\d{3}{a-zA-Z](\\-[A-Z])?) | ([A-Z_a-

20-9]+(\\.)?(t)?(\\d+)?([a-2])?))$

Md+\.-\-\o- [ \d+H\ N+ AN\ H\\d+H\- | \d+\\d+\.\d+\.(n) ?\d+S

A ([A-N,R-Z][0-9]([A-Z][A-Z, 0-9][A-Z, 0-9][0-9]){1,2}) | ([O,P,Q][0-9][A-Z, 0-9][A-Z, 0-9][A-Z, 0-9][0-9])

(\\d+)?$
Md+$

A((BIOMD | MODEL)\d{10}) | (BMID\d{12})$

AMIR:000\d{5}$
MA-ZNd+(\.[\d+])?$

AEBI\-[0-9]+$
APR\d{6}S
Mw{2,47\d{5}S
AC\d+S
AR\d+S

Md+S$

A*#+9%7]2\d{6}S

APIRSF\d{6}S

(AR-[A-Z]{3}-\d+(-\d+)?(\.\d+)?$) | (*\REACT _\d+(\.\d+)?$)

Mdoi\:)?\d{2)\.\d{4}.*$
A[0-9][A-Za-20-9]{3}$

AGO:\d{7}$

A(S\d+9) [ (Y[A-ZI{2N\d{3}[a-zA-Z](\-[A-Z])?))$

ASBO:\d{7}$
AD\d+S$
AG\d+S

AWB[A-Z][a-z]+\d+S

APF\d{5}$

MIA-Z\J{5}H [A-Z]{2)\d{6} | [A-Z{4\d{8} [A-J][A-ZI{2N\d{5})(\.\d+)?$

AFB\W{2\d{7}$
ACE\d{5}5
APS\d{5}5
Md+$

Md+$

http://identifiers.org/rest/collections/

, accessed at 2018-06-11

AW\ N w2\ \w)2/\2\AIa 7Y\ \dIav(v\AdL)\?2)\2<




T —ARZFAIRIZ

«  FAIRJRA[Winkinson MD et.al. 2016, NDBCHFZE F— L, 2018] FAIR Digital Objects

— o be Findable: (RDIF>H57=812) ( co )
o F1. () T—AMN. JO—NILIZ—E ;
o F2. T—ANART—HRIZK->TH+HIZE
R AR P AR B R S RE LT, BELLEAL TR EEN TN,
. F4 AT AT —AOBATF (DIERELTNBIE, ‘provenance’ (user defined)

— To be Accessible: (F7tERATE5451=8I2)
© oA BREIESNBIETO L EE->T ) T — 4B F (DR IYAFTESS

- ALl ZO7ORaLIEARESATEY., EH T, REICHIBENENE,
- AlL2 ZOT7ORINVIEIBHELIGEIL. R CHERMGE DA EZIRETESIL,
o A2, TALFARTREELST=ELTH AT —RIZIETOEATESRZE,

Metadata (intrinsic)

Data (elements)

— To be Interoperable: (fEEERTEH1=I) b, J
o 11, (AN T—AOMBRED-O, XL EEF>TULT, BIEFRRETHY., HEINT [FORCE11, 2014]

WT. GEARRELGRER FEEEST L,
o 12, (A)T—EHFARRBIZHESE i%ﬁo'a\é J_—
o 13, (AR)T—ARIL MDD (AR) T—ANDEFERRELSHBIFERESATINDIE,
— To be Re-usable: (BF|ATEA=8I2)

e RIL %9(7—9)75\ FHELGEEREEEEICFEDE,
R1.1 (A)T—EM, BBETT7 VAT RET 2RSSt REEIZARSh TS

—Co

— R12 (A)T—AHN ., ZFORELEMNHO>TINSIE,
— R13 (AR)T—ER HBSEOAZA=TADEEEE-I &,

FORCE11, GUIDING PRINCIPLES FOR FINDABLE, ACCESSIBLE, INTEROPERABLE AND RE-USABLE DATA PUBLISHING VERSION B1.0, 2014, https://www.forcell.org/fairprinciples

Wilkinson MD et. al.: The FAIR Guiding Principles for scientific data management and stewardship. Sci Data., d0i:10.1038/sdata.2016.18 (2016)
NDBCHRAZE F—L. T—AHEDOEELLTOFAREE!. 2018-04-19, DOI:10.18908/2.2018041901
_ LIENational Institute of Informatics®@ 21



PIDANN K

* PIDapalooza (2016, 2018)

* Christopher Brown, A Festival for Persistent Identifiers, Research Data and related topics,
2018-02-06, at https://researchdata.jiscinvolve.org/wp/2018/02/06/pidapaloozal8/, accessed at
2018-06-11

— “Open identifiers deserve their own festival” say the organisers of PIDapalooza and if you have any interest in
Persistent Identifiers (PIDs) then this is the event for you. With a unique style roughly modelled on a music
festival (nail painting and tattoos were optional), the focus is on discussions and questions in short, parallel
sessions rather than sitting through a load of presentations.

VLR Vo

Discover research from PlDapalooza

56 presentation slides are available at https://pidapalooza.figshare.com

22
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TORINWAT O INITOR

Identifier Service

Identifier Service

ID: 987/...
= 0,° ;
— Repository | o %/ e
Repository »* S
ID: 843... _ / s
S= A o\‘ //l
=% .-
End users, developers, deal with persistently which are securely & which is an overlay on
and automated identified,consistently redundantly managed & existing or future infor-
processes structured digital stored in the Digital Object mation storage systems.
objects Cloud

Larry Lannom, Peter Wittenburg, Global Digital Object Cloud (DOC) - A Guiding Vision, 11 September 2016,
http://hdl.handle.net/11304/a8877a1a-9010-428f-b2ce-5863cec4aff3

__l\llINational Institute of Informatics@
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o OT—4

Linked Data - Connect Distributed Data across the Web

rair N spavc ISR
brainz Audio- Flickr \ Web.org [
Scrobbler QpOos ) exporter |
> 1

iBC B3C Crunch

Semantic technology layer cake

User Interface & Applications

er + John N\ | Base
oTe Peel profiles
‘ Trust
- y
Geo- \ grotjecf ) Explorer
"\ nhames uten Virtuoso
. Sponger

RDF Book Ontology
? Sp Query: OWL Rule: o
b - SPARQL RIF a

\ L / Hannover Un RDFS ' g

‘ Y o \*

serlin Reactome | Data interchange:
RDF
Bank

’A/‘h— GenelD 4‘
KEGG -' UniProt |5 A URI/IRI '
http://llnkeddata.org https://www.w3.0rg/2007/03/layerCake.png
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= WAVAN R L SR Y

o [FERFE A D HEAE &L
— Lawrence Lessig 0 “Code and Other Laws of Cyberspace” (1999)%°. %t
£ E L TDCreative Commons LicenselZ =M ITHITETE

« BIRAS~DHEAFTE LR
— 2018FE D MFA%ES > v T 101, Apple, Amazon, Microsoft,
Alphabet (Google), Facebook, Tencent, Alibaba®IT7%t
— IEENIFERREE
- EAMIIEROEA. BHEAMNDELL
e 2015F9AWIE. 20175 B £ EEIT
* http://www.meti.go.jp/policy/it_policy/privacy/
— EU— T —%2{R#FRHI|GDPR (The EU General Data Protection
Regulation )
o EUBRIZHEITHEANRRERERBDOHEIE
- EANFHROSHEEERGF., EEIL—ILARIL
- SHRIMDR1E

* https://ec.europa.eu/info/law/law-topic/data-protection_en

~ L'|ENational Institute of Informatics@ 25




REANDEE (1/2)

« FRT—Uib. R—F LRI A—T T 55
— YR =2 eSnT=Fl 2 - 3 iT. 1l
- B A s A/ RN—2ay
o AZ/N\—HILIZIFEHRT Ut X (Universal Information
Access)Zx H$EL T
— BHROMEBILELTOTOAINATOINITIR
— MBRFELTD) O T—4
- FEEHNBE T AIR—XDBHEIESE
s BRELGIVTATAZHBDOFREBEMO LIZRIR
— KIEROE A FEH R R T BSemantic Web&ET DR ILTA
I3 MiOwWeb EDEE




KEADELE (2/2)

¢« AV—MEEDERIZFAITT
— Rl BT, FROT—2, 15k, B ISR
— O R—H5BABA—TITAV AT L
— A EHEBEHOMIIERLIEA D P EL

— O—F1t (HIEL) SNB1EHHL S
- RO BFHERLFHRFHADEE
— EAKBIAME (human rights)
— = DOFHER (norms of science)
— R B H(academic freedom)
— EH2—NDEE
» EFER
» BFR
» 2R
- BEARATFE . MHETFE. FHRIE
— [FHREBROA—T>, y0—XF, o—9IL vk

_ LI National Institute of Informatics®@
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