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Developing platforms that support RDM
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There has been international progress in developing platforms that support the reproducibility and
reusability of research data
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Working definition

Relation of terms: CurationDArchivingDPreservation
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e Curation: The activity of, managing and promoting the use of data from its point of creation, to
ensure it is fit for contemporary purpose, and available for discovery and re-use. For dynamic
datasets this may mean continuous enrichment or updating to keep it fit for purpose. Higher levels
of curation will also involve maintaining links with annotation and with other published materials1
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e Archiving: A curation activity which ensures that data is properly selected, stored, can be accessed
and that its logical and physical integrity is maintained over time, including security and
authenticity
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e Preservation: An activity within archiving in which specific items of data are maintained over time
so that they can still be accessed and understood through changes in technology.

Ref: e-Science Curation Report: Data curation for e-Science in the UK: an audit to establish requirements for future
curation and provision prepared for: The JISC Committee for the Support of Research (JCSR). 2003
http://digitalpreservation.gov/news/2004/e-ScienceReportFinal.pdf
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Curation activities in various fields

. : : : : . Humanities :
Fields Earth Sciences Life sciences Social sciences umarnit / Multiple
Linguistics
Data
Institutio Curation
ns USGS DataONE EMBL UK Data Archive ICPSR CLARIN-NL DPCVocab Network  DCC
Transfer of data Conceptualise
Assigning Proposal [IngiEst Create or
Plan Collecting processing development . receive
standard and data Identification REprEEBlEen
A Collect integrating management and Appraise &
. Data processing plan assessment ke sngest select
Acquire A . management
ssure processing .
. , Appraise/Ac .
Documentation  Project start-up Development Dispose
Process . . . - Systems cept
Describe analyzing processing of a curation management
Steps Data collection plan 9 Ingest
Analyze . . , . Curate
Preserve storing Metadata creation and file creation Data storage
Preserve Curation 9 Access Preservation
Discover sharing Additional user  Data analysis Policies action
Publish/Sh information Validation Preserve
e Integrate  publishing Preparing data Preservation Store
Publishing data  for sharing Archiving
Analyze finding . Access, use &
L e Public access !
Delivering data  Depositing data provision reuse
Preserving data Transform
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Each field has its own data life cycle and curation activities

Ref: A study on formalizing the knowledge of data curation activities across different fields
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0301772 5
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Practical examples by EOSC

European Open Science Cloud architecture
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Figure 1. High- Ievel archltecture for EOSC {credlts EOSC Future Consortium [not yet published]).
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Service architecture that integrates multiple information systems by dividing functions into
“‘EOSC Core” and “EOSC Exchange”

https://doi.org/10.5281/zen0do.4929020 ¢
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Development approach

1. BREFICHIB I DEFZEIFE. E=UITL)
We aim to identify common activities and implement a set
of related functions

2. PEMEDOF I L —> 3 A EEE L0
We also aim to integrate with the field-specific curation
activities
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Focus on common activities related to long-term
preservation as the basis for curation activities
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Analysis of services provided by NII RDC
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Mapping of functional requirements and NII RDC services for long-term data preservation activities
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Identify functional groups not covered by existing NIl RDC services
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ref: Data Curation Process Ontology
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Survey data curation activities in multiple fields and formalize the processes involved in the activities

BEREETDRATYD
Steps for formalization

Ingest

Data Curation Activities

Data curation activities can be arranged around five steps of data curation life-cycle: Ingest,
Appraise (Accept), Curate, Access, and Preserve.

Authentication: The process of confirming the identity of a person, generally the
depositor, who is contributing data to the data repository. (e.g., password authentication
or authorization via digital signature). Used for tracking provenance of the data files.
Chain of custody: Intentional recording of provenance metadata of the files (e.g.,
metadata about who created the file, when it was last edited, etc.) in order to preserve
file authenticity when data are transferred to third-parties.

Deposit agreement: The certification by the data author (or depositor) that the data
conform to all policies and conditions (e.g., do not violate any legal restrictions placed on
the data) and are fit for deposit into the repository. A deposit agreement may also
include rights transfer to the repository for ongoing stewardship.

Documentation: Information describing any necessary information to use and understand
the data. Documentation may be structured (e.g., a code book) or unstructured (e.g., a
plain text “Readme” file).

File validation: A computational process to ensure that the intended data transfer to a
repository was perfect and complete using means such as generating and validating file
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Extract inter-disciplinary data curation process

https://purl.org/curation-ontology 9
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OSS comparison for functional groups related to long-

term Ereservation
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Service or

Open Source or

Third party systems

Storage s

Name of Product URL Description QAIS compliant 3 GuUI File formats Identification | Formats-related function . g =
software Commercial integration integra
Arch a htips //github com/a | Free and open-source digital preservation system Software Yes Open source Yes Siegfried Identification Integration with Yes (83 Amaz
rtefactual/archivem |designed to maintain standards-based, long-term access (MIME/PRONOM/FDD) Charactenization - dSpace Eile System/C
atica/tree/ga/1 x to collections of digital objects. Extraction - CONTENTdm
Normalization - Islandora
Transcription - LOCKSS
Validation - AtoM
Verification - DuraCloud
- OpenStack
- Archivists' Toolkit
- Arkivum
- ArchivesSpace
DAITSS [Dark https://igithub.com/d | A digital preservation software application designed as a | Software Yes Open source Yes DROID/JHOVE Identification Unclear Limited
Archive in the aitss dark archive to service consortial and institutional Transformation
Sunshine State] preservation repositories a multi-user environment type. (Normalization/Migration)
DAITSS is considered to be a first-party system
LOCKSS https/iwww lockss. |LOCKSS applies, contributes to, and supports relevant | Software Yes Open source Yes FileMetadataExtractor (XML | Identification Discovery system Unclear
org/ standards for digital preservation, scholarly (LOCKSS 1.x)/ only) Extraction integration with
communications, and web archiving. These efforts help | Service - 360Link
to benchmark fitness, facilitate interoperability, promote  [(LOCKSS 2.0} -SEX
data interchange, and align with larger community - WebBridge
initiatives
Roda [Repository |htips //aithub.com/k | RODA is a complete digital repository that delivers Software Yes Open source Yes MIME/PRONOWM/Extentions |ldentification Unclear Unclear
of Authentic eeps/roda functionality for all the main units of the QAIS reference Normalization
Digital Records] model. RODA is capable of ingesting, managing and
providing access to the various types of digital cbjects
produced by large corporations or public bodies. RODA
is based on open-source technologies and is supported
by existing standards such as the OAIS, METS, EAD
and PREMIS.
ArchivesSpace https-//archivesspa Software Yes Open source Yes Siegfried Identification Digital preservation Yes (via API)
A~ . o

ArchivesSpace is an open-source web application to
I i - e
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Focus on support for distributed platforms x scalability to research data

Ref: https://www.nationalarchives.gov.uk/archives-sector/advice-and-guidance/managing-
your-collection/preserving-digital-collections/digital-preservation-tools-systems/
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Candidates: Archivematica

archivematica

Archivematica

AZa— : 3
. Browse [

. .
* [ Approvezautomatically
. .

v

[ Preservation Plan ese= 1

—Y : : —— :
‘ Transfer I : : Data :
( [ H ﬁ Management (\\\ . =
4 q F-IER 4
P -

[ Administration == |

OAIS
SBETIL

Archival
Storage
P-DIAbL-

O mOCOQO=X

"~.‘ AlIP ’ Access “: DIP
- - } y‘: . 7743, )

ITMZ2CwZ200

MANAGEMENT

OAISZIREFILICERL. &R/ Vo —FERBIGIMREY T D17V —)LEt
A set of integrated software tools that enables the creation of information packages
compliant with the OAIS reference model

https://www.archivematica.org/en/ 11
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What we can do with Archivematica

1000f& U EDFT—HF T A =X v NEIFE - it ANT 7 AU UTMETS A S5 —5 Z B8R,
Identification and conversion of more than Automatic generation of METS metadata for
1000 data formats input files

~w D1ELR |
kX YT —IIER |

Preservation planning ~ Acce

Format policy rules | List

Format policy rules

Formats Create new rule
Sl Show 10 ¥ entries Search: | {_rgii >( 9 e 9,|.35$E |
Identfication Purpose  *  Format Command Success Enabled ~ Actions
i . p . .
Access Generic JPEG Transcoding to jpg with convert 0outof 0 Yes View | Replace | Disable
Rules g ==
Commands Access 1987a Transcoding to jpg with convert Ooutof0  Yes View | Replace | Disable 7 J; /]/) l/)( ‘ ; g —~ ; B E
Access 1989a Transcoding to jpg with convert 0outof 0 Yes View | Replace | Disable
Format policy registry
Access Adobe Photoshoy Transcoding to with convert 0outof 0 Ye: View | Replace | Disable N,
" o shop g t0 jpg with conver of s | Replace | | j 7 /]/} b*%]g'l‘%E%E |
Access Bitmap 3.0 NT Transcoding to jpg with convert 0outof 0 Ye View | Replace | Disable
Characterization
Access Canon CIFF raw image data Transcoding to jpg with convert 0outof 0 Ye View | Replace | Disable
Rules
A Canon CR2 R Transcoding t th convert Ooutof0 Ve View | Replace | Disabl 7 1)~ =
commanes  (oeess anon aw ranscoding to jpg with conver outof iew | Replace | Disable J B ~ B
Access Digital Negative Format (DNG) Transcoding to jpg with convert 0outof 0 Yes View | Replace | Disable
Event Detail
gt Access Digital Negative Format (DNG) Transcoding to jpg with convert Ooutof0 Ve View | Replace | Disable |J \J X E}J 4 '|EE $E
Commands Access Digital Negative Format (DNG) Transcoding to jpg with convert 0outof 0 Ye View | Replace | Disable C D B
B Showing 1 to 10 of 344 entries Previous 1. 2 3 a 5 35 Next
x

ERCBEURER/ Vo —24m - E§1F
Generate and manage information
packages suitable for management

R r——

P ) s ] s o ([—

Browse archival storage
233.0 MB | Files indexed: 80

https://www.loc.gov/standards/mets
/METSPrimer.pdf

k - https://www.archivematica.org/en/d
— - -~ ocs/archivematica-1.15/ 12
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Issues in implementation

| UIHh S PIZRME) S N 5 — FEE DR
UI is for expert data curators/archivists Complicated data transfer preparation

archivematica. | wansfer : ; -#® transferwithmetadata

Standard v Browse ‘ 'g metadata
Transfer type Transfer name Accession no. Access system ID Approve automatically metada ta.csv
Transfer uuip Transfer start time =) rights.csv
=
LA - - -, - o "
“, prueba 9d9774d5-£42e-4362-a3d2-aedec576b6ec  2023-09-21 05:36 20 .
- subdirecto
» Microservice: Verify transfer compliance g ry
Job: R ded fil 2 o .
S e = piiTestDataCreditCardNumbers.kxt
Job: Remove hidden files and directories Completed successfully oo )
: : 1 0 & . . .
Job: Set transfer type: Standard Completed successfully e p||Test[)ataScualSecur|tyNumbers.txt
© leebre d6bde3ab-2438-41£3-98£2-83d9385bb345  2023-09-2103:35 @ L = . -
= = - LA al ™ transferwithSubmissionDocs
» Microservice: Create SIP from Transfer
Job: Create SIP from transfer objects Completed successfully e n b I r d m p 3 - g meta d ata
Job: Serialize Dublin Core metadata to disk Completed successfully & Y] °
Job: Move to processing directory Completed successfully P ocr—image F vﬁ submissionDocumentakion
Job Create SIP(s) [7] Completed successfully oo ) "
Job Load options to create SIPs Completed successfully > - View From d ono rAg reement. p df
Job: Check transfer directory for objects Completed successfully se ) - - =u
» Microservice: Complete transfer metadata.csv
» Microservice: Generate METS.xml document —
» Microservice: Examine contents rights.csv
» Microservice: Validation
» Microservice: Parse external files 'g subdlrectory
» Microservice: Characterize and extract metadata . .
S MiCrosarvice: Extract packages piiTestDataCreditCardNumbers.txt
» Microservice: Identify file format N ) )
» Microservice: Generate transfer structure report pi iTestDataSocia ISECU r tyN umbers.txt
» Microservice: Change transfer filenames e
» Microservice: Scan for viruses - beihai.tif
» Microservice: Verify transfer checksums n bir d mp 3
» Microservice: Reformat metadata files pd

» Microservice: Assign file UUIDs and checksums ocr-ima ge.png

» Microservice: Include default Transfer processingMCP.xml

» Microservice: Rename with transfer UUID B8 View_from_lookout_over_Queenstown_towards_the_Remarkables_in_sp...

AT AN R AR AR s AT APl Ars A

—RDAREEFTHRAIYA A E
Customization for general researchers is required

13
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Registration flow for WEKO3

HEREAREEE

Feature Overview:

#

(GitHUb%) HW'SXRT—FZEUISTED
Users can retrieve target data from various
repositories (GitHub, etc.) using the control
Ul

i

Individual pipelines can be configured for
each user

id

User authentication is performed on WEKO3

I—H(EHEVIZEWTEE /RS KU

I—YZE(ERIDIA TS A > & TED]fE

I —HEE(FWEKO3 L THENE

Ichiro Suzuki

QDRI A ®7 AR
FoA>E=T VACUZEES>E RS

----------------------- Archivematica

\ @REFA)\wor—4m
ORI\ —ER,

_______________________________

rch Center fo r Open Science a nd Data Platform
Trial development of registration UI fo
L
A) fEROIO—
A [ image | Access B) REMRGEEELEIO—
(JPEG) 0,0
WEKO3 f—_—> Y
| metadata M
Pl Bl | Long-term N
—— Preservation
>
[ i Archival
1 Storage
B) | image Archivematia
(JPEG) '_I Access .
JZx
SIP AIP DIP _
o (sr]) (o] (e wekos L (Q%% Loy gl
(csv) for Authenticity Tools Data ﬂOW
\ ¥ Y
b | } g ST & weros
Backup OHEUINOT A > N -
te="_ Q@7 —FIRX @AY T—
FRT—FFER P iy
Data registration system for WEKO3 ver - WEKO3NE 5
-
W E KO3/\0)§$§ j EI _— I\"-‘: HRT—5 D7 ARRH 1 K 3 | Guidelines for Licensing

OREFRAIYVIT—=%
—HIngo>O-Rk

Ref: Archivematica ZRAUL\JE AXZET—

ADF1L—23>TOCROEHEICEET DM
https://www.u-tokyo.ac.jp/adm/uci/ja/projects/dp/project_00002.html 14
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Toward integrating with the field-specific curation
activities

METSD#EiE ENII RDCTAERKR SN D AFFT—SDER
Relationship between METS structure and metadata generated by the NII RDC

METS document <mets>

—— (D METS header <metsHdr>  Aw#—
S DERIASTFT—5
—— (2 Descriptive metadata <dmdSec> g#x55—% Field-specific metadata
(FAIR R1.3)
== External Descriptive metadata <mdRef>
== |nternal Descriptive metadata <mdWrap> c
F—S DFREE o :
Provenance information ——  (3) Administrative metadata <amdSec> wm@xs7—#
(FAIR R1.2) JAII_!GCIu_ud
" === Technical metadata <techMD>
e IR - SR
F <) = Rights metadata <rightsMD> Rights information
B (FAIR R1.1)
Ii = Digital provenance metadata <digiprovMD>
“==0=  Analog/digital source metadata <sourceMD>
i <fi > 5—
e RADUSS @ File metadata <fileSec> I71ux55—5
Link to the code
: ® Structural Map <structMap> #igzy>
— GakuNin RDM
— ® Structural link metadata <structLink>  #w&yu>s DA IS HEE /SR > B
i Folder structure/Relationships
- (2 Behavior metadata <behaviorLink> mi#x55—% between structures

FAIRREIN EDH DB EIFRZ IR TE. DEFRIDAIT —F (T DIREZRA 2R E LT
KEESHBENEA I DMETSZA
Trial use of METS adopted by the U.S. Library of Congress as a standard that can describe
relevant information defined by the FAIR Principles and is extensible to field-specific metadata
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Developing common platforms to cover the lifecycle of research data is
underway

BENHCHBITDIZHRRFIL—2a EmEHZEEIDEHC. DBFICHEITDIHEREED
FEBEOEHZEIEL. eI 7TO0-—F=2HEHEALTWND

To support diverse curatorial activities in each field, we have adopted an
approach that organizes and integrates common and field-specific activities

DEHBOEH & U TCREF(ICEBU. NII RDCOREEERETH/(—= R EEZ
BEU

We assessed NII Research Data Cloud functionality and identified the missing
set of functions related to long-term preservation as common activities

=50, REITIMEERCRANDDIA—-—T >V —-XRVYI NI 7ZE&R U,
ArchivematicaZ X RICIHATERITDHRAINA X ZHITLTULD

We also discuss the open-source software corresponding to the set of functions
and customizing Archivematica for researchers





