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AEEEAH B EHRE S TLVS (Houghton and Gruen, 2014[10]) .

2.2 TAENBEHRICIBEHTETOILRAFILORTEL

SEHEBMICIE, HEIBORAFILOFELHBEANT S5O0 TAOLAN+RICHFEIATLSH,
HERARBFADARIDT R ILAFILICEELERAEIFEA LGV, BZEBMICETLHZE L HBOHE
ZERICFRT A EIZBSTHL (Ashley, 2016[11]) A5, LWL DHDHIRIFIVTHER L AAMEERL
TWb, BIZIEE, TOELML—Z VT ERFILERFENMEEZETDIMNITEZI TS, 20165FH 520184
NI THIHONERREROZEETRELTLNS,

o RNSFOAEMEZDOHMREBEDOAINTIE., FL—ZUIBRIFTEBLTVS I EAERHEIATNS : TTh
FHZ—XHEENI T EIF NSF, X2, BLTHOBENIVE2—2—0 ) V—XEZYEMITIR
WYL ETREFELLWMEEZLEA, RN GERZRERIDICLDEGIDEFRBHLTVVENI EZE
R LTLA] (Barone, Williams and Micklos, 2017[12]) .

@ F—XRXRLSYTFTTOEYMHEFEA LV ISOLMTIE., T—2EEMOBANLCHEELZNIEL, S5IZE
COEMHEOMRELN T —AENEELUNAM AT AV ITAIT AV RENEDRXILVEDLELET BT
H. SHESERBTRIBLEENFEINEZ ENHM o= (Lonie and Francis, 2017[13]) .

® HBATIIMEHEEDT —FIEEBEXFILOAMZTL. 41%DR 2y INT—2EEFTEICHEEBEL TL
WS EMhoT= (Kurata, Matsubayashi and Takeda, 2017[14]) .

HMPICBTIMEZEDEMRNENE T TOALAFILEH/BATVEIIDT—RIKIFEAELL,. Th
SORENKTIFEICEHALTELEEDOSITH5T—2D7L0, HIC, BAIME AL VIChiz>TRER
BEOEFFEMEZABICERMF T A I ENLGEIN TG GHEXSESEISHZSER) . 2019F(C7 A hTHT
ON-RIKE (ELXFRENHYBICEVLLANILOBAELLGEINATVESIKRE) OT—2RAEICET ST
F. TRIRZDHASDIZFET—FEEIHELELIZRFZ Y INRELT . ROIFDIEILZDAEY . $35D1
(X2, 3BBDVABDF—LHAEBEINTNS, BYUDT<HTHMDRIKETIFA~I0ZDOHET—4 F— LN
Hbd. RIREH-YDT—RENEDRIIFEHNTEHL28ZHTNEBADEETHS]  (Springer,
2019[15]) o EEDA—R LS )T OREITXET—Y 7+ —ADHH T, ARFEZTSHILOAETHR
— I BBEDTILEALYE (EFT) ZHELI-EZARDEREHBT=,

® 60~70RDWMEEDHRT —FIRE ENHTITR L. 1EFT
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3

WEDHAREOHART —FERERFaT—FIyFITxL. 1EFT

2502 DHARBOT—RICEATEHL—=2 T 07 B/ R(TxE L. TEFT

1002 DHAERENEET 2HREY I RO 7ITRICEITAEEIZt L, 1EFT

02 DHABEEADY I bz 7IRICEFAFL—Z250F7 KN4 R, 1EFT

—AY/NTIEH, BEDFIZEVTIF0L2D I BIZDRE Y IETOELDAFIVERA-AEIIEDE

FIRTHEINEL SN, REDHEAT+HRTHASE VSR ERMF T TS, I—OvNREFTHAEL
EXORADHEZFEDOEMARNDETHY . MEMRFEDS%ETIHFAIRT—F2DERIZKTEIRNETH
ST EMNtEEEN TS (Mons, 2020[11) o

HESBEREFEORFAAICONT. TOALRFLEZFTHIMRRAL v IDFE L HIEDOHFERIS L

BETHD, ABEEICKRBOHEST7T—RARETAIZHEENRTVAVLKONMD FL—Z VT ORMBEDEER
HENEG ST EMBL, TNORELHBICEHT IBBIEETHSZ LEFHALNTH D,

hFFDLETHSHElement AllE, B FFH2018~19FITHITTKRZIZELNTH00E #HB R 5 KEREIC
Al bL—=245%%FME (Kiser and Mantha, n.d. [17]) L7z3 DD, SSIZHFANL—=VT %
WMELLTWSEREL, BEDLANILESIZLEFLSETEIAFTADEMIE. OB THFT S DALE
BBANEDLEMNY, FL—Z VI RREENNDAMBREICHN T HI L LG0T, BE. hFT 5 kinif
it (CIFAR, R1%23H) NIOBBOEREZELL TS,

20144 (Z(LSoftware Sustainability Institute (SSI) AEED S vEILTIL—TIZET BI5KEMNST
BOSFADRREE S VALICRUREZER Lz, ThICKDE. BIBEEDI%LULIZBEHSOHREICY
TrDITHAEEIES>TWAIEZFRHL. 10%0Y T FOx7HELTIEHART 52 EAFAEETH
BEAEL. ChIZEY, ARICBELGY I LI T EZRET -DICEMHNLGRAFILIBETHD
CENBHLMCEY., SSIEEGREN—D LK o1,

Carpentries® FL—Z=UJ1E. 2083FDA—RX S T7OEPREIZI AT AIZEBTIRELEICS
WTHESNEZ—RXITESVWTHEESIA TS, TREMREGOEHREDORLULIZES>THED
Z—ZNBEVOAEBMD FL—=U T THRIDITH L. BHNDHEEANDT IV 2 ABBELDEHT
MO%THD ] CHFtMOEOEYPHERARFIZCL >THESIN, I—0O v/ \DELIXIRIZ & - TEAEIC
I TLND (Teal et al., 2015[18])

HBmE LT, T—2EHNBEBRICETETORLATILOFELMIGOMEICOWVT, KYFHRLITE

TO5ENEETHD, COXART., TOHNEEDIE : 7F~nO— F~ v 7 (0ECD, 2019 [19]) (%,
AR ERXIIZET IHMARTEFAL, £ ESRRAI 22T EHBALT, AFXIILFEDOH LWL
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BREERI A LKLY, FELUEOMEICETIFHLWRARER/ICENAIRTHOICEERELT
L\%)O

. TVAINRXNERAT-HREEHZOI-OHDTSEILAXTILAM

SOTATIY FTRTODEILAFINAMICEET 2REABZCEFEDLDOLOMN. £V RAEKRL
FETH 2 Iz FIETEMR LI F—ORREZRATHELELICT. TORHKREICE o T, —HRAIICEREA
TEBTOANARXIDOREBA-AFINDELESNDIDNDOVTERIET 5, £, BERRLEES
BRTHHACEEZERL. BMIESBHRDEVITOVWTHRELEY %,

DHGHARVAT LR, DTV 2 —TOMRERFERLG >R TRELTETHE Y. TORKEZEAEH
LTW%, FAYIZEITATO2ILAMICET SHEORED DT (FAYBREERA VISA NS F v
—=i& RFID | 2019 [20]) [2&hiE. THEFBHZITO2NEE. HIWVIERICEITHIMERFEL
FELGHHUEZFOTVD, ThoDFHEDFICE, TOFLNERITHT HEILEEHMEATDREIZR
26D HHNIE. ENEYIFLEALAHDEDELHD] o ChLDFEITONTIEIES BEICTREAT S
A, FMREERFROBMTAMOLBH T HREOEEL, REEI 4 —ITARTE > TLHEMROBH X
Y )TIRANEEND,

T—AENEFRICETLBEHOBREMEOER. L LI, FLIVXLCT -2 OMEBHGEREH
RLOD, A—ToHA T VRBEF LV —RIZHIET 5120, TOZILAMDPBETH D EHESHM
EBLATVHIEN, RETHRD BDT—RRET A THLMNIE S T=c ChODEHF, BEICEART
HHEERHINDIELHNE, 2L EBMDEI I —FYLBRESBTRERETHDH ERHMESNDHI L
LHd. Ll EBRICEBTLIES LR AN, EXE, F—TUoHM TV RAOEHEAHEMD
HRICEFDZENHSHH . BRELHBENLGRERIL., AHEMERFEBMAOMATHRRATHS LBHSN
Wb,

ZO7ATxY bTIE HE|ERITH L THRENRLGDIRAXILERLELT EINE I NENHT LTIz, BRNE
B0 THRAFTO2ILAVETURTIL—LT—S 1 (Diglomp) *TIEHFIZHITHRENDEEMELR
LECRET HEFFEE1T o=, Diglompld. MAIROT— 2 EHED FAAN VICEREZETELOLY L, A EY
L&Y —BHEIL—LT—ID—HTHS . TORIVEAIRDIODDEELGERMALRYI>THY.
ETNENHIHARICIEATE S —MRUNLBENETEATLS,

2 https://ec.europa.eu/jrc/en/digcomp % 2R,
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o BEHRELUVT—ARUTIV—: T—208R. BER. BLUTAILEYVT, T4 Y—RDEREKL
EREMEDFH, 7T—% DEEEREF,

¢ O3a=4S—Yaveaskhl—Yar: T—20H#E, SROBEROIERE, HRBERICATITOR
WY—ILERMDER, LEaT—Y 3 v ORE,

o TFTIUANAVTFUYDER AV TCFHILTEELEHEIVTUY - FLYSOER, aE—S54 &
SAtEUADEME, TSI 5EVT MY TRE,

o Z&Mt: AAT—2DRE,

o REMR: TUALREBEZEIO_—XIZEDLDETHRETAX, TLy PRIHPTORBAICAIT
TN Y—ILDER, TORIEADTRERHEL. BCREORSZHERT 5,

DigompD 7 L—LT—V FHMRICHET DA RDERHGAF I —REFTHES DICIIRBELGEBLL ST
Wo, F=FZL. DMEERICKDHARTIE, UTDRERAVEMTRELGARENAHDS (RMHWEELUSNTORR
CEVWTHREREENHD. ) o

o BHWBELVT—HIVTIV—: TAFELNTET H2-ODOHMAFDEMRE, BRUEOEHICEHT HE

iz,

@ 32— 3arvéarRl—ar: TEPER. AVTUYOHE, TUFILTRE~NDS
B, BRAORECAT-A—T oA T ADORBDIESF. S8 - SIAOFEICETIMREHET—
ROV LI T7OSR-BIRAICIEKRT 5, BEOMBHERLITTEEL, FTATIvIHAREEOL
Ea7—>arzRET 5,

o FUHLOAVFUVHER : MEEELBHOT—8 PEROTRIE,

o T T—ADYYRL., ERL. REEV S Y—ILORIMEERL, BT —22RET 5.

T, HRIDELGIFILOEAEHOEICLEVDLH Y. BARENMMTONEREH. BLUVThoNERLT
HEBIT DT —ADHAR, 347, BLUSHKEIZE-THIEERZEEZZTS (H1) , A+FEIZEHIZY
BRAGHEROEBRZENTEL2H TR, BETLIEVTOFILAXILEFE ORRELERT 2FHMHEE
ERELE, SIZE, EIRLF—PERE, RXFE. " MFAUTAIT 1R, BEREREN—BHTH
M. TNoDRHTEZL, BMOML—ZU TR Y, TORLAXLERFOHARXER 2V I %
BELETDIHEENHD, HBHIC, —HBONFIIHEREFERT 2UHARMICH LD, TORREFITER
METOALARIAFILTOFELTVSEENH D, HEDFICL>TRKAEL T2ty FERYIKRS
LALHDEGY ., TORBENTOHILICHT 2EATRORECHEICHEL5X51580H 5, 1.
HEHOEANREEML-A2BHTE. EXMAGT O ILAFIVICHT EBRELTEBOTULEENH S, T
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TOMEEBED—BUENL—=2T (FREEBIAXILOMNL—Z2T) A7 TO0—FIZEEEE5Z 51-
H. BEPEOENEFERIEZIENEETHD,

F. BLAORRTOD Y ML >TERSNET—2DRBELRR. HROERMICEZAST 2ty
FEERT S-DICBRELT—2REDOREREICLY ., REGAFIVEELS, ST RILF—YEZD. &
B, RELOWICEHL TETHNGRENH SN, OB DY —ANLGDT—E2ERETHIERFTETH
%, —ATCHRRMARIIMOERERABOT—4 (10~100) LHELAIHTILENHY . Ff-. ThZTIhOER
REBRICEWVWTH, BRABEROREICE TS T2 EMELBTIAELELLWN, N AL T4 T4Y
Al BFAOHARENMT B TFEIDKRBRHERZHELTEY . KXREELTOFLIZBITTHI LT,
EEREOEGENEETH o RRICETARLE o KRR CREMEA TR E G o1z, REDDEFTIE., ##
BLET—23aL7 a3 vOHENBEREDS, ThREIR LT —PEETEHFYLELSALGVLRTIL
THD. cDEIT. AFIITBELGERNEMAWLGREEARTF —LOBRICED L S [THET HMIE3E
BICZHRTHY . SEIHICTHAYT 5,

BT DL, MEICDELGHMEBOTOANAFILFERITED (FLEFEADLANL) AH N, ChilE
FIHEPEEDITRTOEI I —TRELINIERNLGETOZILAXILEY FOERTHD. Chod
AXLFE, TEEHBEHZONT =T VREFTHEL A—ToHA I VANV T FORROELR %
HROVEMGE., TOMDEENICTHLEEL TLVS, ZMROAKTFAOHAERICETDLDOTELEL, &
EAENRHEMAMICTEFELLEET b, =L, RELGIAFIILOHEAELEIF. BEOFFORASVIZE
2TENL S,

A BHEOITAVATLET—RRET 4

TOANAMOERICET HRZLHFTCORET. BEIIVATLOMELEEL TS, BEXTY4
IWHARICBDELGRENETMME LI VERT H5-ODNSETSELIMBEZRAL TV LA, ThITERE. TOED
LEELER, XEOHMBEDHEAEGHLENFELTEY., BELTOT UL IILEEROT D% LA X)L,
A8 =3y bADERELGEDERNEENTEY. JYLELGHRE., HE, BEOFRNAEZELTL
%, MEVATLORMEEHOTRERET SHE. BLIURLEERDOTVEREETITEMT S
ODRRDAZERFTHICHEL., MEBRRIEEL, BoOHFIAVRATLOBERLBEREERICA
NOEBENH D

FAETEINTODS Y FO—BELTRYES 13Oy —RRAE T4 28BN T 5, ChDT—RARET
11F. BREEOT AN GA I VRAIAVATLICBITARMETERESA TS,
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BE (ER) PIES HRIE
RET7SY-Fa— UK | ARHER (ER) ELREFE TARTOMEE. 1=
At (Turing) 2 LAIIZEA
EMT—RYATUORTIA4T | KERY FT—Y HoWEIMRES LU | I XTOMREE
~ A (ADSA) (ERA) YT LIz F7DOIUD
—7 (RSEs)

A—RSYTEILIT—2Y— | BREOTAT S L MRELHARIEDEM | T XTOMHEE
E X (ARDC) (EM) £
hF+FEIRAZHEE (CIFAR) BEOTOY 5 A ERENSTYUTDE | TXTOMEHE. -

(Em) LVRZEE (ECRs) ZLALICEA
Carpentries A3a=7470Y5 | HOWLIHARE TRTOMHESE

Z L (EE)
MERTT—2ZER JO3a=F470% |ECRs TRTOMESE
(CODATA) LW T—A2ERIC | 5L (EE)
FBHART—F YA I URRY
—JL
TILT RIRXZE (TU Delft) KZE (H7) HoWHMRE TRTOMESE
ELIXIR B (ER) MRELEHARIEOEN | M FA120T747

x TAVIRA
GESIS-S 4 T= vyt 2 | AREE (EW) FEYUEOMEE HERFEOLA
AT
=TT RRYRDSEY#E | HERY bT—5 CiES TRTOMHEE
#1i%= (JPCOAR) (Em)
Millennium Institute of MREE (ER) ECR&RSEs XXZDIF
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RSEtH = EMR (ER) RSEs TRTOMHEE
Software Sustainability BFEOTRT 3 A H o HHRE ERSEs TARTOMEE. 1=
Institute (SSI) (BW) LY bkozx7
[CER

BOTr—RARET 4%, B, BN, 8. HHIVEKECERDOKREAS VT FIITL>THESINT

BY., FHEIUTDREY,
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4.1. B8 7%GEHE

EFR#G AL, EROE A DEMMBEYR—FEERTHIENTE, TORIBRNADERNE &
UHIEMEBRZRAESSUVRET SEODEELGHT - XEICLIGEENHD, 7T—ARETAIZEEND
ERMGERAICE, BRES ST IZIa =T TEORANEEND,

[. Carpentries
Eff 70T S LTHABHCarpentriesid, AREFLEARIBEEICA T TERNGET—20METOITSII Y
JICATHbL—=UJZFRELTVS, 3L LFERZMBT AR TH L DN, KREEHFHIC
BTl BHEIRTRRASIATEY ., EBERIEFEHNOEELSA VA LSV 2 —DRBEANKRE LG
TWb, B# (4T3, YIbroz7,. T—4%) F—RHNEL, 2BEOFMIBFLERICEHE
TARNVFER#ELTWS,

I, BZEFEMT—2FESR (CODATA) EHRT—2REE RDA) [CKEHART—F VAT URRI—IL
HRPOECHOTHERETEL2AMOT 2 VA I VRRFILD FL—=ZU T4 R FERAELTY
BEFEN A—TUOTHAATELR N —Z U TEHEERT 2EREMNLZERE. & - FRBENO=—XIZ
ERZET. R4 950 HOMRBLDEREZBLTCI—RD MEY Y Z#HK S, Carpentries®EF % FH
WAHIELHY., BEEF1 42— LMD R A2y TICK YRS, ZBBEIFEDSA RS04
—IZHEBIEEEMINATVS, AT UVRIEBEFABRICARETEHEL. BMBETO=—XIZLE
BLTHY. REMICIXOECDEBE TOA RN FEYR—FFBH I &ITL Y, fithiginBiRETHI L%
BEEELLTWS,

I11. ELIXIR
FATHAIVRADT—RICET SERMEIREHAR A > 75 THAELIXIRIE, 5ODKMMGE TS v
b4 —LDIDENLTHRAESNS L=V T ZRHLTVS, T—2EELERICETSAIRTILO
fL—=2J%&L. ARFRELIXIROY—ERPY—LEFERATED LS I1TH D, Tz, R—2 LY
ARPARU R Y=bFy b BEUBMZERT H1-O0ERZLFAL TS,

IV. RSEth&
KE TSI > TRISNEFMARICK I REFIBEBTHY . BEITMIL, REARRT HHEMEY.
FFZERBL. REDF v Y TNRREZHELRINZBHT S 5BBLTUNS, COETLKERML
RSEXrwy FO—URAFICEL. BHE. HETLHRASATL S,
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4.2. ERMITOEMAE

T—RRAETADELIBROXEICEILIMBETHY . BN EEITIBEDEHRE & ZEDAREMEEDN
L/T:o

. A—XFSYFEIT—2Y—EX (ARDC)
ARDCIEA—R bS5 U7 DHEEYR— b T 2-OOERMIMMETHY . 5ODFEHFFD S ED1DIZH
BLIAMOERNEEN S, ARDCIIHAREETEH L=, ARA U ISDFAEZRKRIELT HITER
FILBBETHDERFBLTHY., RESLUVAUIAVTOIL—ZV T EERII 2 =T 1 DK
ZRELTWS, TVTAETAIZIE, BRABERO IO S LOHREY I F Iz 7OEMREERT S
EODTOHAILAXIL L= TR EREER TS,

1. hF5EinthzRHERE (CIFAR)
CIFARIZAD T FAIBHD L E. WFFDAICEHT IERDEAEHIFEIUVRET S LICEREY
T, FL—Z VT ERHELTVS, FL—Z2T K BEGRFREMTOENMLGTI = v I DG
MoBREFTERELS, 7923 vT0hT7 L RBEESNG, E<DT7 IV TAETAHE
WEZEET., PERTL—TICEDLEILWL, 2ELEBIDDTITAETAICRLENGDFEEES
LIELELTVD, BETHRAIRBORREOHMERETZYR— T D EITEY. hFZTTOAILAHM
DEA, TE. BREZRETHEILGEELG LV JREOBEEZIEL TV S,

HL A=To7oRYKRT b #EHS (JPCOAR)
JPCORBAR T — 2 E XM DOHART — 2 EBHMEAR T OO - MME. EALFREHARR NI &EH
LT, BATOMET— 2 EEOHEFZBME L. ChOoDMEBIE. A—ToH A TOREHET BT
HDOEBLEVERMEO—IRELTHALTLS, COFEEL. RABLRKIEIHEEED-HDT—2AFILIC
ERZHATTLEA, TRk, TOEEZFHALZ, 72z T, BELEZERICESTa—
RAEEELTHEY. AT DY —RADoDA—TUY—ZAD FL—Z U THEMOBERAOMRL
BALLLODZEET,

IV. Software Sustainability Institute (SSI)
SSIRRED 77 T4 VIHBICE>TXREZTTEY . ARV I Iz 7~ADEELZRKRITER
$HIELERMEL. TOFBO—EIRSELHARED-ODRAFILHAENH S, AFILHREE. T—9
2avIRT7z0—vy I I0TSLGE, SETFLFHEBLTEEESNS., REDF ¥ ) 7/RRE
EMRELTOBHEICHICERANENI N, FL—ZU T TIEIEMHHURAFILEABPOLORF)L (F—L
)—F—2yTRE) OEADFEICHET D3 DELE->TNS,

V. EET7SY-Fa—Y2FHEMR (Turing)
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T YA I VRICETIEEOEENLGA T F I, ARERES I TEAL, FEDY—5—
ZERL., BROFLLGSTITHTHCEZEMELTVS, FEAEDTMBIFBLREZEIC T+ —
AALTHY., BAKEOKRZEHALTWS Bl BEREBL—=2 T8 —) , ZEMGER
ICERZEZE. TurninglFAIG EDHEDHRREICEDLETEHEMNLG FL—Z VT FRELTULSA,
RBEFT TICEARMBRAFILZERL TS EABFSIATLS,

4.3. 95 R0 HEHE

SHAORMEE, BRM. s, SEV/ FEEERNGERANCHETED, HENHIHFICERETY

THT—RRAET4ELTRDIDOEEEE I 7y T L= (LEETHBARELIXIRE ZOHEICHTIEE
%) .

GESIS-5 4 T= v Yt KB FHREAAR

GESISIZHKRMET —4DT7—HhA4 T, AEAZRBLVIVEL— 4 —YA T VROPHRIZE LT, F
A VERATREICOEZ>TZOREANZR-LTE . BIRIEXEANBT NS ADSRAT— bR—LIE,
MEDT—2YV—ANELLTVESEMND, BETHIRFILERREL T, —RAFDFT 44
L—=25%, HEHESHZICETIRMNGET -V 23y TOYI—RI—LEEBEL TS, Th
S5OTATILIERLENT-/ INDEHE, MO REMEVEL-5L 5 2EMMNEHRIEFICHE
ELTWA I ENEHMTHD, RIS, GESISIEEUMHERHET—2T7—hAAJa2Vy—TF 4
(CESSDA) DA N—THHY ., HEHZOERNLGETOFZILAFXILOML—Z0F0—R3BEELT
AV

. Millennium Institute of Astrophysics (MAS)

MASIZRICZICE T AN GREISHIGT 2=DICBRBELAFILICHEL, FUDERNGA =T F
TTHd. RXEBREOFHLGANHFTRLEELEENDIRAFICE, RKEDT—F2RAM)—LIZEWTYT
WEALIZARNY FEFHINTDAFANEFTNTEY . RXFEZBABLVCHAOREEEZOH T
%, WICERZXMREL, TV 23y TORERTOTSLEELCIETSELEHEIToTE Y., 4B
DEMMEEZHRELEN L. WCODDEILRZLEDENDLEAYDLENT, REEMEDDELAY F
b 2L IT o TS,
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4.4, XZ (EiHHDHVEEEKXFE) Omi

REFT 2 ENBEHZOAMERICENT, ERZLRIZEZRLLTHEYKREFRBEFIIRTO (DFYKX
FRMEORERETTELEL) FT—ARXETAIZEVTHLMIZEEL TV, RDEBY ., 2207 —RR 4
TAEHENT B

I ZMT—2HYATURTSA4T 2R (ADSA)
tD7r—RAZRE T4 EYBHLWERMETHSH, PEROXEOKREZICEVTEERIZT 7 v FEh -
[CEDNWTEHILEINT, ADSATERAREBBEREZRB LT 2EHNEOY—ILERTDHEZ A EEL
FEHR—ELTWE, BRRGHENHY . BIZIE. NvIo4—0, 3209 avTd, BEDT
A5 LDEEE~ADYT S b (Moore-Sloan Data Science Environments) % EAHY . EHEITIRIEL
fT—AH A T UABBEDF v R RFEXREOBB TITHON S,

II. TIL7 FIRKZE (TU Delft)
TILI FIRKETEARZTFET, HBODT R LRV IITEREETTWVDS, T2 EBEICES
EIRHEL, BIRELE” T—2F v EAL” ELTHABRTHIET, XY MT—VEBLTEITH
(o bL—ZVTARVMOFUSAVREBEBLTRAXLEZELITS, T—440MEVLSIEYH, #
B, Falb—Larv, EBGEDERY ., BLUV—RHUGR) O—22HFEADLOAEHRT 5 &I
BEEZELTLS, LEA-T, FAEShEAFILE, —BHERAXILESFEAEORXXILEREEGLT:
LnERD,

BEMREEDA V=01, 28h%nex2 BOA V2 E21—DEME/FEL., ETHRBICE>TEY—RR
ATADELEITA VI EL—%1Tote A VA Ea—TIlE, BERMTEEHOME. RE. B
ICEAT5EMZTofz. £fz. TNOHDT—RRXBZ T 1 [LGESISHA2019F10A28~298I1Z KA V7L TEHE
LEERT—2 23y ITHLRNAENT (Anex 3) . COT—2 23y ITEEBRGERIAG I, BERE
SHORELICETIERNTDINED, ABEEICLEFNDIRY - A v E—DLRENKERSA
=5

5. TOBNARXLNEZBAERARAMEERT HICEASLELZDOH,

T—RENBOHEA VI SADBRELTHTT 5O, TOFILRFLERBAZAMDPRBLETH D, BF
PBHEOHCEMRT HDOTIRLEL, HEOZ—XIZKYBADAMEERT 510, HEDSHMEEEREICA
NETNELELREN., COAMIE, REAITHE-T, B, #EFShILENHD, COBMICERET BIC
FRDED, Z—XDEHFRIL. ——X~ORE. REILK, FRAEEOER. TILORE, NEETH
%, SETRHZEAENICOLTHRS,
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51. EHELELOPBESE: TCEANLRAXIL, JL—LT—4H, &E

2E2HICEHLIZEY . ZLOECHRIHTIE. HREICBELGTOZILAFILELARNLGET D2 ILEE
AD L= FIZwT 5 =—XMNFE-ShTWAEL, SSTE, TO2RILEAD T L—LT—IDOFEA

P, INODBFHLWVEBEIEEDLSICEELTWAN G E, T—2ENBRZIIBELGT O ILATILEN
ETHHEICOVTHAT S, ChoZBEMRITHEE. BREIELARLTHICERATHY. K YERMIC
BEZED. BUILBRERHTHIENAREE LD,

HMRIIDEGTORILAFIVICE, EMNGHKRATILEERNGIAXILOEMANEEND, BHETY
ANAFLD=Z—XERHFIELICRGY . DHOHLVETOBERO=—XIZE L TEIET 5, FBIC, —
BEIDDERNLGTORIINATILIE, BENICEEHOREFRBTITHARENEINETEDS, BRELZTDLS
[SHES>TWEL, CAODERMBEIFIICIE, F—ToH A T VR ERROUEHNRAFTEICREET H1E
EWBEE TR EMAROLENH D,

T—AEHNAHBIIRBLEEINDILDELT—BUIZYUR MEESATWE TR ILAFILIE, BHOHT
TJVIZHEENDD, FRSAIAZELHATIVEH-—ShTWEWL, f-&ZEE FARRT—2EFEMRIIL—
ThMERL LTz TTurning FAIR into reality: FAIRT—4ICET 2BUMNEESEMRI IL—TORKIRE L 1T
B)EtE (European Commission, 2018 [21]) 1 [C&MNIE, BEAD2ODEFELMEEET — 4 YA TR ET—
BRAF1T—FoyTEL, UTFOELSITERDITTNS,

0 T—AYAIRAFINIFIAVELI—44—HAL TR, VT bz 7R, #Hit. AR, BRES
[CE2THEREINTWSELEEBREINTWS, £, FEAVISORBRETIL. 7ILTU XL, EHR
MEDHMBISATIDS,

® T—RRFaT—RIyTET—EANBUIEE, £F. BLXUHARTAI ITHI VLR EZOED
ARL—CUTREINDESICTE2—EBDRFILTHD, CNICE. TV T14THAETOERH
2. T—4%ty FOFREBREMYBRL=ODT—20)—Z0 7, T—30BBLEBEL, A2 T—
BDEMELFFVvI. BLVT L2 EEBOMBEORRNEFTNLEELH D,

RSB, T—EAVAIVTARMET—R2RAFaT—F (T—2EHE) OMANRLET. NI
CTHEFYNOTAELTAVITOBRMBICERZHTEIRETLEROTONLEINEL LGN, ThlE, XF
IWERBIDOMDEMLGEREZEMELIETTCVEILSICEDONS, TALEMEIZI 22T DIEFITFEL
B CTELLREANZRZLTWVWS, T—F3YSM IR, BLUZTOREMTHLIT—FFAITUT1 R b
F. AVEHREREERIOINFICHLVAZETHY ., ThOoDEREEREEIIFICEI>TEL D,
NEDHVWEVWSHAREAT, T—EF M IoT A MEWVWSHBEIE. BRFELIFFEOBRATHEY FEH

23



ENTLEWL, CHEFBEMLTAETHL-O. BEAMIZEFTETOZLATIILOKREFET S,
ZOHRBZEEHIINMTIRLELNH D, CNICBALTIE, BISESHBLTIFLLY,

ZLORMIZHENT, TORIILEEAEFYRAMEL, FET7L0—LT—9 %R LTS (0ECD,
2019[22]; European Commission, 2017[23]; FAIR4S, 2019[24]; Research Data Alliance, 2015[25];
Demchenko, Belloum and Wiktorski, 2017[26]; Molloy, Gow and Konstantelos, 2014[27])

FICHIRICBAL T, EDISINT OS2 bR TT—2H AT T 4 X b ORAFILERENADEENLGE T L
—LD— 9 EEETHPDRATH o= (Demchenko, Belloum and Wiktorski, 2017[26]) , & YUHRIET
(Z. EDISINT O 2V FOEENSSITEILEIN, T—2RXAF21T7—Foy JICEAET HRENNEFEFND &
S2Y. TOHE, FYEVWERTOBINANRLNDS,

SNBEDITL—LT—VIFRITELRAMDRATEL S, FAIRSGEN T L—LT—Y TIRHEMAET 70
—FNELONTEY. BITEAPIFILERLLGHRBAELANILIZHEL TS, FAIRSSTO LRILEL, 4
th GREIEAR) . iRk GERATZAEEAN) . TXFRN—F (ZOXXILDEKTEDREN) THS, L
T, REDPICEZCTHRISINDIZAFILEBREEGVDLANLOEANEFE D, HIZRIE. 4794 TV
ARHTIH, T—2EBEDIA TEEROCEETLITHFE LT (Scholtens et al., 2019[28]) ,

TORWAXLDIL—LD—I &, FREEAHDILDOD. BERIELARILTHICHEELH D, B
TL—LT7—91F. HALRILOEMMBEZF OREDRATILEF ODOARNECHATREELINDIALNE
BETDDITHRID, JL—LT—IDEHEICE>TIE, SM6DRFLEEFEFTDIHE. EAE, EX
BHE. BEEE. AV YTHRENRHY ., BULBERNMAZIYNRNICTEIENTEDS, ATOD
T FOMBPER T, T2 &EHNERRICDELGTEIXILERBZHRIL LTz, SO TAZTL—LT—

OIZEALz, COAZTL—LID—V(F. T2 EBUHRTUEL INDIAMDEINTNDOKREOHE
DETOCRIZBVWTRELEINDRAFXILERLTWS, COITL—LT—YFH5—RREZ T4 2 EHEK
THDIZAEATH 12D, BY—RREATADA VA E1—Z#DHD55. BROMELFOHEMZ KM
L. BHICELICTL—LT—VEBETILENELT, SO LK. ARDEODT R ILAFILEER
THE., JL—LT—0FZRVBIENERATH I EERLTLS,

AXVEERT A EITEY., F-LEMBORINEHAELT 5 EAFREE LS, RISIK. T—2&HE
MEQEOIZBBERBIDDEEZEZRLTND (AREEEROAZLEEZSH) . ChoDMEEE, T—20V
ThOT7EITTHEOEN - REMNLGEREZEATWS, . CORTHR, BEESNHIRAFILEY L,
REPEEZRL TS, LEA2T. T2 2L 5T 2 EHBELT -2 FERDENE & VREHNF
X EICEBILILENHY. VILIZTFIVOZTY) U EELETHRSEEHARBEFEE. SFEiELT
BT—8T7FTVARMIVI +I 7 E2BBTILENH D, HREORBINIHARDEE EHEF—LDRER
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CBEICE O TERT D, KELGEF—LTIE. IRBLET—27FTURXMOREIIBEICERA A TILNDS
N, ThUSNDBETEH. HBFEYRANESNITRCEBZEH->TLIHENH S,

H3 ®EIEBEZRIAVE

L8 - Simon Hettrick & (SSI) AAXOS o fDT—0 3y TE#BL THEICERELEED

EMBOBRANEZERMTEICLEFIEETHHN., BAHEICERT S LEBLHTELGL, T—2&HNEHE
DE=HDTLZEALAFILDHEZAMAD=Z—XFTHEIL LEEITTWSzH, ZATOD ) FTlE. BEDRHE
NEEEETDHEELYD, RFIUPEEAN., F—LATOEEBICOVWTERL Iz, RRICIE, T—2HYA4 T
VTA4RAM RE, T—ETF7F VR, T—H2EBE, T8I Fx—Dr—, T—42FE, TV8/ILFal—
RA—EFIEITEFLGENEZE >TLEN, CNOLDOBEZTEH OAMIE. TR TNOEMIFICE DLV
BRHDAFIEY FEHBATVWS, MIBEGHMRF—LTREzRIVRA M RELLZLTHA SN, KR
BELBEEIEMROANLYBELSS, —HORETIEH. IRF—LADTIIL—TFELEFH—EX TN
A F—ICE>TEMRAFILNRESNDIFZELNHY . HIRIE. ARKEOT—2 VAR M EKEDZEHEX
L4 5, LEzA->T, IRTOMRITIL—TE. HEDAFILEBEODANRICTIVELRATEIRENHDIM. T
RTDAFIIERAT DIBERFGL, ThiE, NEOEMA I EXXIVITEKBLT-ATHAEZERT
PHMREDGEEFLGEETLTH D,

DEBAFNVERBZERT D ERBETRAEVHLOND, BERIFEL FL—Z T EFTHRLS, EMR
2T EBAETEX VI TNRADELICE>THEETH D, BITEMRIE. TORILAMIZIEER
LAVWETHBIEESNTEY, REGRAFIVEREEZEERTHCLEFRTHS OREIHHL V4TS
B) . TSN RICRELGRAXIVOGHEE. ARANFTURIZHIBLEVEEEZESZ HFHREENLH Y .
BIZIE, MELENEEOEERE., AREBOLHARYR— FOEMRLEFTTHL. AREFEZESDERIC

FE%#52% (Grant and Bouskill. 2019 [29]; OECD. 2016 [30]) .
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Box 1. TCHRILAFILD=—XDEE
AXINEML—ZV I DZ—REEET D7 IO—FEZUTDHS—RARE T 4 THIFRT %,

FoY - Fa—O0MERIEROKRZLIFALT., BEADF—LT7ITA—F, 232 =T 1
HEOWEME, AFRL—2aVICERELTERARFILOEEREZRH I LHT0I 5 LEER, C
DTOTSLIFE, BEEBPEEMERNOII AT AIZBMIE., DA UN—LHATIEET
@hreEd, COTATSALICEY, FLOWFL—Z VT ORMRHEERETIELEEIC. BROT—
BYL I URPAIRF LD ELFOFRDOT A YA I URAPLAID)—F—%BFRTH 4B
LTW3,

MEHMT—2FE8R (CDATA) LR T—HRBICKIMRT—FI YA T VXX —)LIE, & HFAT
BE 530~60Z2DECRASMT 52BEDI—RZEFEMIE TS, A—RDAVTUVIE
Carpentries@3{L D ZEMGEYFALTLEH., BEDZEECRENDZHEE AR L THAKZKETTL
%, ZEBED—HIEI—RDF1—82—I275b, =, by TEFVUTHNEEEDLYL, 33a=
TAD=—XEBLBMYANDESIZL TS,

N FTOAIEBRO—IRE LT, CIFARTIX, I RTORERFICHITIHEMET (M) LAIZHFREL
TWd, COHFIELTRFAY PREEDRRRI—ILTONT AT S LG ENH D, Fi=. ALEMA
HEINBTESHERALS AN ERTETHENT., HRELEMFIEOEMROBNOTI—Y a3y TP
Jolz ) rHHYR—FLTLS,

GESISIEHART—2 A VIS THYMREERBEHTELH DD, AT UVENRT IMAEEN LD
—XFEEEBEL, BBRT I LU T ERBEMNICHEL TV, Ffz. AY—F TS ZADLDT—
BEVOHBEEERNRETIEHORMRITENTHLE, T—2BROLYRELERISHEL
T3,

5.2.

FL—=v DRI

FORNAHOBRICE, BIG FL—= D RRT 5 EATARTHS, H2HTE, L—=
FISHRTE SRAGHBELEEE, L=V OREENET SRORE. TUSLRFLERTD
AMOSHEREERIELE FL—=V T OBEE, FL—=UFREICET SRME S 4 —ORBNZDL
TRET 5.

YT 0T T A BIOEROT 0 YT MIAFEZ O Z—RIEFT (Vector Institute) O Al 7'm 275 LD Y X MZ
FLi STV D (Vector Institute, n.d.[94])
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T—RRETA4 TR, EOBEREICRESFLFATARETOILAFLDOML—Z VT EZRBTELD
M. BABTOIFEEZHEITLHICES Lo THRBZIERT 60, LV o RENLCRZIF O, L
—Z VT ERBT DL —FT—OXRFEFBESNTE LY. FL—Z U7 OEMMBCERNZO oG
CENELKHD, WKODDT—RRET AT, REDRSVTATEHELTRL—Z VT ZIEBLT
WEA, CHIFRBMGHRATREEICBENES, CNoORBEFEARLINATEY., FL—F—IZEE
EXID CENTETLAEL, BHE. FL—ZUTEBHTRESATVSZENS D, RIEADF—X 3
D7 OHBHAETIE, SESFLTOFLRAFLICEHT S TOORARL—Z T4 FFTITHLT, =
—RCENEHFRADNTWVEINEERBLIZECH, A ZVTFITD HBRULTHRENMEBZ LAY, 55
9%I(LEFED S BLEDFENH 1%

TORNWAXLDBEREAFILT vTICE, SETELHBRELZEENHY . AREBELHARYR— LD
BEMROBMADNRFILT v TIREXFILO—EIL, FHEBFITFEAND ZEITL > TREMICERSL
LAREMENH D, L. BULGEBIAXIILNZHMOREREICHARENTZELTH, TOFILY—ILIEF
SRICELELTWVWEO. XERO FL—VIARTREELGY ., BERELELREOMAICEXICH
HADIFEM, FYEIGHEOBVERNGE IO S LANBRELL D, EBHNGEI—XT—IO7 Ta0—Fh
b, KE#ELGA—ToF oS54 0a—X (M00C) . EMBHE., NvhYY, $I—RI—)L, fH. Ny F
—7I—REDRAYTA oy a3y UEDT—RRITA%ESR) ICEDET. IEITEFLGE2ATD
L—=vih$Hd. TOZILATILOBN-ERBZRETIEXGREI—RE, 79/80—¢EAYYF
DERITHESIRFLT Y TE2RATIELRXDO LV IDREVHELES CENBRBTHD, TO4
LOERE—FRZEZEZDE. TORAILIO/ S—ICBRTEELDEIFI—ICLVOATVS L ST, AR
DEHDTORALNRAFIILDBRLVEEFELLTHR—FENERETHD,

TOAIIARIAVRTLDEELR N ZEHPAI 2T+ PEORERBICE >T, HBELTCHEE R
BN ML—=V T DMEBILRTH D, EFROMBBARIE L TULVEVDEREEAS, MABCEZHEE T 55FEI10x
I 5186, HlZIX, Carpentries, CODATA-RDARAZE T—AH A TR XY —)L, RSEBEH LRI
1=.

AMEBERTIE, HEOEERZRALSESETTES, HEZ—XIZHHIET E-0. HEDZHMEER
BLEAMEZERT DRENHD, TOFIHRICEFTLED 0 F—BOFRFZFIIODVTEK [TP4LD
UE—IREDHAE]  (0ECD, 2018 [31]) GRENDMEEMERLTHE Y. FYSLDEXMEMYRADICITEEK
HEAAITE > TELFSANDAREMELH D, (TIUFIL) P8 REZEDHDIHBELIL—Z=VY
DEXHLGREE, ICTOFEA, XX/, ZEZREL. HEFIERZEZ, BoZHEBHIZESATHE

4 T — M REIZ 2019 DA —A T VT e fFIEAX N T —7 7 53— AV I v MIT{THL7z (Australian Research
Data Commons, n.d.[s))
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E. KRBT TO—FHRBETHD, WEP, T2 (ZLTKYLRICIETRE, Hiff. T2, #%)
TPz A —DEHMEZRIBBIEISETEHY . thOBEOAMOZHMEL. T—42H/\F 2 XDCARE
J& 8] (Research Data Alliance International Indigenous Data Sovereignty Interest Group. n.d.

[32]) TEZBLTHALSINIBHT NS,

FEMZECRBEI2—E. COAMDEREXIET SAHKIADNN—b—G—LLT, ELTO4L
AXLDHLIARENDERTE LTOEERRENZE > TS, ThlE, AV —RIELS 23—y T
HEDEMFHEDHENMERINTVAIAIMELED Ky b BHHFTHICHTIEE S, DataCampto7
—VTFATE—HBEDTOIIMRRAFILL—Z VT OBENGIRELE, TAVXTLERODEER
7 THH, Google, Microsoft, AmazonZZ EDLEFEEEL . ECRAND M EBIIE OB S DI,
Google Summer of Code’Zs EAMEEDMESMGE. TFEIFLAETHEHEL TS,

Box 2. FLHIAM - gEAICEAT S FL—=25 1

T FIRKBE, TOUNFKE, TO2ILFaL—> 3224 — (DCC) . Research Data
Nether lands &L 2#E L T, IR T— 2 BEICEHT HM0CZERAFE L TLVD, CHOI—XTIE, MREICHL
THRERET S-OOMENLGT I EBY—EXDHFELRBICOVTESRIENTES,
CarpentriesTl&, 1 YA LSV 4 —BRTOTSLZBE L THEESLUVBRENEEFTRRICEITS
TORWRXLNEROHREEER ST HE Vo=, BABRETLEERALTVS, ChITKY, b
L—7F—I&Carpentries®T—o > 3 v TEMRMICEHEL. BHRDIENTEEHLSI1T4 5, 20195
BHE. COINREZTRRIOTATDA VRN 2 —EHRFTH2 0002 ULE Y. 600007
— a3y TERELTLS, Carpentries®T—o >3y T2RELEZELDE, bL—=25ETT
A—FZE<FHELTEY., —MEA VRSV 22555541 HSH, ELIXIRIZIF, NAFA2T

FRTAVRICERZUATH-RHOEMBEREOD IO S LMNHS (Morgan et al., 2017[33]) .
CODATA-RDARAIE T—A2 H A T VAR —)LIE, BEFBENSHABEN - —XIZEREZH T, /N—F

F—HBORENSETETLBITRI—LEZEELYLT LD LS. BRERY FT—VOREEZE
BLTWS, F2AM52 )7 - FUIRTTHESNDEN, TSV, LOVE, TFFET. 7
AN A=A RSV TOTD/N— b F—HEEHRETEA R FARBESA TS,

%o IDDFHMGMEBRDFRICE, TRTOAZEENIT, IRTOANT I ZRAHEIC, ELTS
MEEBELBRFS, AEEATVS, CNSICHEITETEIE. [AF. 8F. 8&LUT7IEVEY
F4I12B9 58— K<w (The Carpentries, 2019[34]) I2&FEhTL\5,
CIFARIZEAMLZEZDIDEL T, TUOALRFILAMICETED I VA —DFELEHMEDRESE
BIFTLS, COBRICANTT, AIOEHZSHAIXFRERITOTOT S LPEVKERITO TR
TILEXELTWLS,
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5.3, ASaz=F14HHK

EMMAII =T 43, HBOBADLZERHOZHRLBAIDEFTY ., MALLAILTOERLZERTHEN
SERMNL. TOANAMDERDEDICEELGHDZLHEOTNS, IZIa=T(1F, h)F15LDEE
b, RRETSV T4 REMEYR—bORF, FLEF VT ARICETIBEADEZEET, &F
TELRICEART 5, SEHTE., bL—F—, FBE, V- F—FNThOII1=TE2XBETHILENR
BE, A2 =T A HHKICEET HREEZRAT 5,

RSE, T—ARFaT—FR, AELRESLKDEMRIZI2A=ZTAN RMLAT YT OBETERSL, BT
DAFNEF ST L—TOREDHDILDELTETFITRMEZSHTWVD, BERHNGHANSEZ
(X, ZE®DTechnician CommitmentlFA I 2 =T 4 BBRZDOHTED L SITHR—FTES 2N ETT RV
THhd, CNEEERARKSBOTEICLIDI I 2—2RDA=CTFITHY ., HRICEDIHETRE2 v T
AEEYTHATELFE~DOREEXIETHII0THY . BEOINDEESTHARMTIRIMENDREICEZ ST
HIZRIFRS M= (Science Council, n.d. [35]) . REHPDKFELHEME A Technician Commi tmentd ER#E
EXELTVSOH, IRXNTOSBTRIFEDARME. BHE. ¥v ) 7HRE. HRAEENIAELTLS,

PL—F—D332=FT«F, MBEDGEECHEEE., 7 Fa5L0TBAEOLRFE, FL—=2
TEHODBERADRE, LWV FTELRATMEN DS, FL—F—BBERS T+ 7THA=H.
FL—Z=VJDOHFIZHT IRMOERAE VS RATHREICERYT 5, BURELF-RH#THD, FHATO
EHMERTOVSLO—EELT, PL—F—DAZI 2T HRAPKEFENE LEZRENLZ<HY.
CarpentriesDHTEHLH D, BDFITIE, AX - HEHERHFICHTE2A—Too5or7Tadzy b

(SSHOC) ICRAET HHARE EMRAXIEDEFEMRLSE SITEMER Y —ILT Y FEBEFEHPTHY . SSHOC +
L=y bI—DEHILTWVDHECHTH D,

RIVTATIZEDFBANNL—Z U T EMKT BIHE>TOETELREETHLIHLOD, +2(2RH
ENTULVELY, Scroggins&Pasquettold T—2H A TV RERASCDRAGVWHBAICERE L TESN
ZEA. [T 2EHNEEZORMNGAEOERICIIELNESFZEDFBANEBEINTEY . TORED—
BIERE—RENHLZBV, BEIFEALEFHERLEAEGHOETEERETEDLONS] EREL, &
—H YLy, BB, B T—h47. HBh., EVS I ODXELREETRICRAGWFEAZEEL.
[F—AEHBRFERLICERETBITE. IRTOREANSLIHENLEFTBEZEEICANILELH
%1 & L7z (Scroggins and Pasquetto, 2020[36]) .

TOANWNYAIVAD)—F—DAZ2=T14H, BIZU—F—VvTDRAFILEELTOTS LY, &
BREBELELTODIA—THEIWEA T+ —TILGRYy TV EEEZRLTHEABOTLNS, RX b
T30 T4R&HEFL, V) a—2avICATERNERANEELGA D ILI Y —%2K&HDHLIFE
BETHY. oD 2a=TAEEERLKETILENHDS, [BRREEAITOF—T oL T—2EEHE
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HME . EPBRECEYERZIFICEFTEERREEEY T Y MILEAZV7FITHY.. ®o(E,
F—ToH A T RO T -2 KHEHMZOHLVRRICOVWTEKERI S LERELELTVS, FL—
SUUTRIFZUTAVITI—Dzo—0TATSLIFZ—Vvy—, TS50 OFEE. ARE. ZEE
BRE. T—EMEPY I Iz 7HE. RERHEHROFNERAEZECHERFECIL—=0TH Y XS
LZEFETSELEALTLS,

Box 3. FURIAMIZEAT S a=T « R

® ANSAGFHTIVIRBT—EHAIVAD)—F—9TEXHBELTEY., T8 HAIVREX
FOMREHBOLBHICHAET 2-OITREL, FIEMGELEEZHAL, RELTWS., Fi-.
ZNICEFT-HBREICHTETATAT7OVYa—2Ya ELYRSHAETHHIC, 322
TAEEORY FT—0 DB I YEIT-o TS, TRV S LATIEFAELT—E2HYA/A IR0 S
AZTAHIV R (BHRWIRE) FRELTREALEILOHEL, XBX VY UNRRDT—4HA T
VAR TDERBE, HDAVWEKRZEKRIZT -2 A TV ADEHEILIT 5= DMoore-Sloan
Data Science Environments 7O 2 x4 FRBRDXIE. LWV >FABENEFEFNTLS,

o SSIN7xa—yIJIRYSAIR. BEOHRBEHETHEY I bV T7E2LIVYRCERTSIZEE
FEITHIMRBICT7 U FERHITDHLDTHS, 77V EAEZoNHHMIE 1Tz 0—) 24
RDIENTE, TOMDTRTOTIzO—LDEMNY, P=ZFITHE->THAZI 2 =T EBRT
B22ENTES, SSITZTzA—D—FIFVELY —F—DREICDLTILVS,

® RSEHELOBMMIEIZI =T HEOBUAIE LT, £, FH-LHEEZESEMAROH L L THEN
TEd, COHFLLVEMPAGHREII—0O Y/ TAYD, F—X FFYTIZR 5h. RSEENZEFMR
TORENZZHLoN, BULREZZT, Fv U TOREEL ODBEMNROLNATINS,

® CODATA-RDAIZIMIL L=IRIETHEEZTSBANZELTLES I ENZL. CORY—IILTHHTHE
BRODAF N ZHLHBEECIBELERI IR EHE DL LG D, TN A, ZEELNHED
AZa=FT4 3V RT—DFEY, EHITHRTEDLIICLTVS, R —ILAEFELEZZDT
FaMot=, COAZTa=T s DBEFZBECETREEBICI>TEHINIFTFEIATILS,

AIa=FTAFBOA VT FIEHEYR— b OZEFEREL. BANT OS2 LRAFILAMOREDF
TRELS 2ERWGERBNEZEIET DDICH/ID, HRRBRT—IHRILI—IZ&E2A—T oA T OADE
FEICE T, EMMTEEEREMT 2012, RNEESNRIL: (F—TUoHA I VRBERT Sy 7
A—L]) bER. BAOTBHERALTVDS, COTFY b I+ —LEEECEANF—T o/ TR %
RRTBICHAZTRED, BEDEROFTII Y T RICKESTREN, FRIFTHILERELTL
% (Méndez, 2019[371) .
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54, XYy U7 NRREBHOEE

T—AERNBEBZCDERT OALAFIVAMERBE LHRFT HICE, Fv )7 EHRMEEIEREZLD
DENHD, EHRLGFBE/ROTOINATLEZBARAREBICHFLLERENVEFEALTE Y., ChEYKR—
P RICITBEURAMNERBEEL AHPBETH D,

TORNEBMERA-ARELTTHEL, HITT—FXF2T—FORSE b E1FizSH) G EARTR
— FOEMRICHATEIFEENH D, SoI2, . 7—FEX b, FalL— 48—tV EBEMICTHLRZEM
HEREEDANHCEEICEELGREZRZLTCELHARYR—FOEMRIE. TOFILEEDOHELER
[CEVTHLWEEIZEL, FILLWATLEZFICEFTSIRC T80 EVSEEHEZAVTLS, EX
DHRREEINSDYR— PR ZYTITKROONTVETOFIILRAFIILO—FHEHEATLEME LA
N BEOEWNIHSITEL., ChoDYR—MIGEBEARF —LO—HELTHELTLRIGENH
%

HEICBNETORINAXLER T 2EMROBEIHRALATHD, HlZIE. —EHORSEFIBESOHRERE
SEBEHITYI LI TORRBICHEZECLTVWALSEMEELLTEFY Y TERI—FSETL
%, WMOKCDEEZELATEY ., EMMNGRAXILEARICHBOFTHZR L TE 0, #BEHIZY I
VIT7ORRTOEREITEALTN S, TOMICH, KVEREDOVYI LI TREONYI TSIV ER
MNoiaE ST, MIREEDHLIBICYI LI T7EESHRICEIZAFEFENDAL VS (Software
Sustainability Institute, n.d. [38]) . ZNENDRAFILOMEMEZRHEL. BRI IERESZHI LN
EETHD, FEL. hoD#HLVWEMAMGHEIEOBEICLEGRIMNG T ¥ ) 7/ XK, FEICTH
2K YEHBRLTWBITT ELLY,

HMRELARYR— FOEMROBAICH LT, TORLAFIILOBFEERZRLERYVEZEZ S LS
B, AVt T4 TEEZDANZALPIBETHS, CNIZEZLDBEENHSATEY .. 2WRIZH
FETOFNAFINEF SZEMRANDA VT4 TOFXY ) TNRAORMARFA SN TILVS (Berente
et al., 2018[39]; Working Towards Sustainable Software for Science: Practice and Experience,

n.d. [40]) .

AMEETAGR LK SIC, BITAIHELZED Ky bl BREHFET, TORILAXLDHEZIAMEDS
2T, FiitV 3 —LEDMEI 2 —TEGEHENHD, FL—ZUTORBICEALTIE. BG4StV 52—
THAIBEBALTEY., 7—RRXEZTAD—HMTRLTVDEIIT. AMTRDODRAF—LOREMREESE
RTOREEVNST=FHLH D, FHMRSHEOETHREICHE DO LFEHEL LMD LGV, ZiR O
REBETOCEALAFILDOHDHIAMICELT, BEDF Y TOHRLLGEREICEVNTHBANTSHS. L
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B Y —RERBRTZBER T, CASIEHET—EIHR—UAD b, T—2DOEKREF
RA. TOLRE. T—EADT7—hA TBERRBFEYINEEND,

6.5. BN

SETHHBALEEIIZ. A|EETRFLEZYV—RREZTADS5DOLL DML, REMIZIXEENLE D
D, 2FY. EEHRKICEHLTLS, WTIhOT—RRET (DTN T—0 T+ —RIZETEHTS
OJSLDOEBERODZEITHEWVEDLAHY. FLAENERNDOMEEOERMZEZFERALIZY., FLL
T3, ERMLGREDY ENICERLERENHY . #ERLTO/S—kF— v 7 (CODATA %> RDA) .
L=V JDEROFL—FT—DHBLEVSELDEEEND, BENGA =7 F IICIEEOHED F L
— VT EBLBBEUDCIENLIFLERONED, ERXGN—FF—L LTIFEICEE SN TWLSDITT
FE, BELEDHREF ML —ZVIOT O U FEHET HOICIIRION, BBOCEHOEANSH
bNdLDIEZLLH 5,

TOALMEAFTD—XPZNDNEDBE RSN TLE N, 2F Y. 2ENET 2L OEHERE
(B5) FEICE->TELGS (B2) , HEARELGXF YN T OBERICEHLTEI, ELARLEEELARLT
DEELVFETDHHLOND. —ATHEH. HIBREBEHLEDEICELTLES &, BELUSBREFORED-OICH
RTEDHLIICTHOE, HAXKBOEETHD, HENLGHRIXENICIERNTHY ., DHUEHET
—RETO—NVEARKBEAGL S B0, FRAELRAZXBEE~AORMBICERIRETHDS, ABEE
THELELIIZ, T—EANDT IV CRFI T2 &ERATIREADHLHEICOAEIZLOOTHY ., FA
—NLAZAZTAICRBELGECAIZFECTHONT DR ILAFIVERA-RARI Y/ T 1 ZHEET D
LS, HBOEEINH S,

ETOEI I —ERDES GHREEFIRAITNETH D,

o FEYLISMARGEBRMBHAICIINVOTHLRET 5.

o EHYIIaZT,4E2AT. FL—ZUJEHPBA-IE. BREXEFT S,
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o FHEMBHESHLBREZHAEMAHDILOD, BED L HEEEICRLNIEALAENE
FREHRIT 2T (BB T SALRRAHERA~ORMBEZET 5.

Box 10. £ & 5 HERZHATHOATNSDA,

® 2018FLM. HRALERNGET —2XBA 7 FINTEHMICKBZHELTEY. BOTEDT
LA %, ARDC, EOSC, 77U AA—ToHA T URTS5y b T4+ —L NIHF—23EUXENSMLT
BY., EEOHEYE, MEEAMEZEHLITIL—LT—I~DIEREEEL TS,

® ELXIRDbL—=27T - T35Y b 7A—LIZERELDOBAZENEY., TA—NLBESATHL IR
DT—RFAZI2A=TARBREIZBEFTZIA—rF—2 v TOEEMRZTRL TS, ELIXIRIECarpentries,
CODATA, RDA. H3ABionet (7 7Y hDANEEEERBERDI=ODRAT IIVANAFT A2 TAIT4I R
FYRI—9) BRMEEIVEL—T 4T D=HD/IA—rF—2 v T (PRACE) . KENIHDBig
Data to Knowledge (BD2K. IF7El&Data Commons) . B LXUNAFA A 2T+ I T4V ADEE. HA.
fL—=2 D=0 O—/ LA (GBLET) A EZET L DHELA ST FITEHBALTL
5, COIBEOVNKOIDHELITEXL FL—=V I BADHBEEHEATWS, £z, FL—=
TOXXNOTAELT A VIDBRMIGIE, BRNA—ToH A I URY 57 ROFEICEEZLER
ZRE-LTWS,

o HMET—HER RNA) FRMEHEDEFBEELHIZ, T—2FKHERZCELDOH DKL GD
SAaSTA4ERETHIO—NILGEORMGHEBTSH S, ROAFZLDT—F T IL—TTERM
HRERERERFE LTS, BIZIE. 2019FDRDAE14E K% (Plenary 14) TIET—2RXFaT—F>
Y TEEMET BICEANBETEDE S BREENH LD EFRDI LY L a v EHlAAAE
(Research Data Alliance (RDA), n.d. [58]) .

o HRARMEF—EIXTL (WS, EERZZZISUEBALTEDSTLIRET—2IOREF - FRD:
HDOEREE) #1ROETH. T—EALRD M) ICHAT IR LOEBRMGERY FT—I DI,
NBDELBFML—=20 T eI a2 TABEICEVTARFLREIFLAXICKRBZRZLTVS
(OECD, 2017[61) ©

1. RE~NDRE

FEAEDETIF, T—H2EHNBBR2ICAF-TO2NAMDEAERFILOFRICEL TIE, KEHF
DHGREZES> TS, KZERFT7ATI VI AHRDOIIELERE (MK . F-—HRMICHRICATTH

5 SciDataCon 2018 £ RDA# % (Global Open Research Commons Interest Group) (2 CAAE -7,
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FHEEZECHEORMY UK OMAICEELSHDH, B CHARBEIXRZEXBELI Lo T4 TR
HEDITEELRENZR-LTEY ., REFZBHEOR) O—ZRTETHEEMLENEBLTLS,

ETDT—RRETAT, TVALAFILDOHLHARELHRY R— FOFEMRDBIHEERICERLGE
BENHEHZELERLTWS, REFTUVFILRAFILEERT HRZAMIIHT 5=—XICREITHIET 2HE
ELRHEH. HEORED) —F—2 v TERENDBETH D, LHOALEMNL, CO=Z—XIZKENT+5IC
HMIEFTHZEFFTERIHELNE, WKOADIAZI 2T FEZIATWD, 4H. BAOHEICEZLDEN
I HY . ThoZHET L& 5 LHABEMMNGIRENMEZ DDH 5B,

RENTOTSHLAFILORBEAMBERICEZRAITE. REELASICEANEFINETLATH
%, AIEITEBOLAETTORLEELY—ILEFEALTVLS2H, tiOAIZHL, T—42PVY T bo 7T
EERATAODMNL—ZV T 52T HIENARTHD, TOEE. BT, BERMLETORILAFILOT—4
EEFEMICOVTRL—=V I B ENTARETHD, [FL— VT EHARIE BIRFERITS—
DRE) ODARVHPLGHY—EXD—DTHY. BFERZ v IDEREELE LTRZITANOADPT L, FIENERL
TLWABRKRDCL—ZVTIZTOINRFILD RL—=0 T EMA B EIEAIEETH S, | (Cox et al.,
2017[441) , L1=A' > T, BAZERIRELGERENGIANE. RENTOHINAHMEERT D-ODEEX
Y—REBY S5,

BICO—TFT4 o0V I MV 7TRRBICEELETOALRAFILEZRETRL—=UTF5ICE aVE
A=A A T URRITOHMANBEY TH D, SHEDIVE1—42 —PEMAMLGMET -2 R FL—THEEE
BEEHRETDHEL, FL—=UJ Y Y—RELTHEATES, BRICE ST, [TEEDTOHILHR
DY R— b H—ERXORL—Z2J % REXF Y IPEEROBMAICIRBT I LNARETHD. I
DIRTOT—RIZENT, HEELERFRICHBRANDFRARETH SOOI, FL—=UFAEYICX
BEh, HEShZ2LENH D, ERICIE. FEAEOKRERZTEHBELALTSALAFILONL—=Y
THRENRBELTHEY. T XTOHEMLEATFICH->THRELT 52=—XITHIET H1=6H. ThohE
BLT—ARMICEREINDZENRETH D,

HEEZ SO KREADTIERIREEFRINDEBY THE, ChODESIZSODDTELRTFHSa VI YT
(Z—XQEED. FTEELAXFARTIL—LT—Y, BE. PL—ZVJORHE, I52=2F(0F
R ¥ UTAREBEBEE. TOLNAHBERETRE T HNHER) ISHHTRBLTHE. EHM
(THTI VI BHRICER) HEHLANDETBHICHTTRRLTL S,

6 BIZIEX, =TV UNTRTULNLALEa—T 4 T B H XV U NT REOWIEE & 5O R/ NMEZERNT OFERZRIT
P—ERE N —= 7 EEME LTV D (BPCC, nd.ps) o
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£3. KFPEELICAIT-TELRS

2 ABGEEBGT AT S v O GHE (T—XERNED) IZERLSEDN. SFEFBIEL YIEL S #HE
ICAITFEFRZEEICE TS, BIZIE, FELRITOREREIZT XN FILEBARAE G EH
FFEND,

NENZEE) : PR SNEEES) - BRI L R

K3

I —XDEEDT . TUHILREIL, TL—LT—H, &E

TOAIIMRO=—XICEATHIAEBZETL. Th | » TORLRFLOIL—=Z0TD=—X%ED
LI g - DEEEEREAT 5, f=BIZ, ET7HTEIVIDRT—IHRILT—
TOALAXUDE—T oA T RAPHEAE (BIZIE, BER) HBNdT 5,

EHET S-ODTL—LT—YITHEEIZERYA
FNdEIITT B,

FL—=2 T DR

MRECHARY R— FOEMRICERMH DL | = TRTORFITENT, —RIGEREICLE
BB TOALRFILO FL—= T ERIEL BHGETO2ILAFILERET S,

B9 5,  PHLULRNLMGEEZEICESE T, ENT
ARAYITIDRL—ZU5FRMEL, 7270 FOR BEEMELAHIRFDTOAIAFILEA) F2
FECHEICERDOToh =+ T—42 B ZLIZERY AL,

EBW®YI L7 EREDED BRIE VI | HBHAVFaASLENL—ZUTICEHEZHE
D7 EEME) AHEICEHEINDILSICKIE RL. BRI T Iz TESLSI1ZT 5,

T 5 » EERZEUHEBL—YT—LBAHL. RENG
TORAWRAXIVICHAREZEET 5=-HIZHRIC FORIHERL—=05 7055 LEREL
BRAVA—V9TEEDD, *XET S,

3. AZa=FA4ELTAVY

D=9 T+ —ADEHREETOAILF v\ T4
DEBEEFRLE L THEEBUICHET 5,
FL—=VF DR, 222 =F/0OE5. ¥
DT7EBECEFH)—F—2 v TOEEHEFRH
ERCR
FLWEBIZHEDT—2 X F 27— FORSERD,
TOINRFLDA =V TFITIIEITEH FL—F
— P —F—1EDEMMLZIZI 2 =T DEE
EXIET %o
T—AEHNERARERIETH-HICTOZILRF
LOYR—FTRIZEEEL, TVREIVAPE
DEIBRFNEEF >R FY ITERARF—LIC
BYaAL,

4. X ) TINR L RENEE
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TOFINDERTHEYR— N TELEMRE
FrUTOREREERICHERLDIRSLaVT
BS5&5B7L—L7—Y #RAELERT 5,
Fr )T NRRERBNTIERICEA L THRRIEH
ELXEEZEREL. HoP HEML AL THRLEH
RADEMZRHEL. BNEE5Z 5L 512F %,
T2ty rOYI LI TERRDT I T
FELTEEDHLEDELTED D,
MEF—LDITRTDAVN—DEBRERHTS
BIZEEERAL T, FAAS VBARE (domain
researchers) &7 T2 )LYR—EX2 v THD
BhEEMT 5,

EEXRLFMADOBHAORREHEEL. FHR
DHTHBILEARDOFIZE, BEZMRIZE
BILERELTVDRENVND L ZRHT
%,
EOA—BTOTORALAFILDA =T FT
EXET S,

TOBNT—D TH—RAFv/IN\OT 4 [CAITTIRBE VKR ER

F—ToHA4IT VR, BRIE. FRLEDFRZE
RAT %,
TAENERRICE T REBENGMEZET
HLDTEHFMEERZHRET %o

F—ToHA IR, BERE IRAEZBER
LRIILTEIET %,
TOAIHABEAMITKRODOENDENDEZ DT
O AEIZONT, REEY2—EHhT
%

BRAGIGFICHHIRENEHE L. 2UHL. EFHBE ) V—REBAEHE. HBOT R ILAMD b
L—Z T DREITHLTEDAREMEERNIH D, FARXDORY FT—VORRICL > TEFTEEL,
FYRRKMGENR—FF—2 v TZBLTHLITIENTE, BEALEDOLAIL, BYGEHELANIL, HDHL
FEAHGERY FT—UZBLTHITIENTED, PTLREZEERFIXRZHOEED-ONEETH S,
REZRBAD L 2HDHIEBox 1T1IZRL TS,

Box. 11 XERFEDLSIZL THRBT H5DH
ADSAIZ2019FEICKETT— 2 HA T VR — 4=y TH Iy hEREL. T2 AT OROH
R, o4 —, TATI L FEBD—F— HILOWA T FIOBEICEALEHOHELHE
ElLfz B MITERVAIVRDEODT7ATIVIRBIAZIA=TADBEEZEMNELT
BY. ARORECERICETT 2R - T3V 714 R&HBFL, RUROT—E2 V1T«

AP HEDEEOHBICEMTELILDERT IBRICEEZAESIEI/VETHLH L ZIERHL

1= (The 2019 Data Science Leadership Summit, 2019[59]) ,

EEBBRMERY FT—2 (UKRN) [F20LLEDOKRZEZDEFEIADRAT—IRILE—NEMT a2y

—YTF7LTHY. FREARNFHRIERI IERZRHAEL. FL—ZUTEFHEREL. "X -

T30 T4 R%ESD., FIEEFRELHH L TERMEZHELTL S (University of Bristol,

n.d. [60]) ., SSHIZXUKRNE# A ERIA — 7 FITRELTEY. VI MOz 7HREST—2ERE
AXILDRL—=2FHEENTULS (SSI, 2020(61]) . EEIEA T 5> FILER B DEKZE(IC
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& BME/XN— hF—2 v T (N8 Research Partnership) I TH =L ABEGREENTE Y., RSES
L—T DL R, RE, BRITEALTHAEZToTLS (N8 CIR, 2020[62]) .

o 2020F#EEIC. EBOEDEDOKRESRY FT—V D) —F—LRART—2 OIEFICETHVILRY
XEEICEE Lz, BEERIRDIELEEET D, F—TUVEMRT 2 EEZRET IRES
EHET FL—Z VT ERFIVEAKEOTOT S LEILLEIFH I EEKRFICRT ] (LERU,
2020[63]) . BALE=DIEXT7 AV AXREZEHSE AA) . Z7UHDHAEKREZERE (ARUA) . 75X
REKRZE (CURIF) . a4 VUIS, BRINEFZEKRZEY —4 (LERU) . BXRZMBHARBH= (RUIT) | &
EBZveILTIL—T. #—X k5 1) FGroup of Eight (Go8) T&H 5.

REHEEFIHRALGAETT OFIHREZAMOERICAITT, BHEToTLS,

® JPCOARIE. HhDBENA AL TS FL—=VJEHIFERALT. BAOKRERELESICHITTA
UIAV MLV a—REFRKEL TS, CRS5DI—RELEMEMOCTS Y b T+ —L%E
NLTR#ESh, ERNTHAET —2EBIXILIZEFELTLS,

o FA—XLSYTEEHE (CAIL) [FROZODBEZEZEFHREL. T2 )Dexterity (FA) 7055
LEBALZ, 120DBEE, BoDI v avERTIAILETTOZILIZ” BELTWS” C
EXOCAULIZERMIZCBMT A ENEETHAIEEF—RNZUTORENRHT D E, 2D
BOBRIE, ZEREATOZILAFLZFNALT, JO0—NILEBBRETHREL, FO0—/1\LE
MRELTEETSHZETHD (Council of Australian University Librarians, 2019[64]) .

& NFTHOHMERELERHS (CARL) FREMITOT—AY—EXERXFILRAKFEZEYR—FL., T—4
EEHELGE, REICELE-2EMNLGY—ERZRETLIZLEZEMNE L. EREDTHICEEZE
RHELTWS, #ICH-> TITERBANDT 7o FELEEDTIVS,

e IJ—Oy/\OWMERELERY FT—- THSB” Ligue des Bibliotheques Européennes de
Recherche (LIBER)” (. #EBHIMN DN—F v IILGHRBREICETETOZILAFIILEY—ERD/N
TELTOMEREELZERALTWNS, LIBRRIFFL—=0FOT—4 9 —EREREMITICIEHE
L. T—2RAFXILOFREEXET H-OICBATFHELEE LTS,

8. MU : —ELEBEMNEEOLEN

TOANTY/OP—RBFINETORFEERLSIETEY . TOZLAFILAMBIRZDOARESLT—4
EHRERZOHERFINLCERERKLICT E-DITBETH D, TUVANL I VRT+—A—L 3 V(2
EYHAMDREICHIET BICIE, RE—FEMESERREZMRSEILENDH D, ELDEDHRLEH
EARARDI=ODTOFIINAMICET HREERRT DA77 FIITMYBATVEDS, SYAHELLOD
ETBICEBADNBETHD. E<DBNI=A T FINETHTHY .. thOBBENSFESRETLDEE
LYo

AREEFT—AENBERBICAFAMEBTHL. FRSEI-OIRELGERERIL. 5O0FELR
TOLaviEE, 2FY., BEREDOMH., FL—ZUJ0RM, 22T o, I UTAREERM,. T
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FIAMERDE=HDOHNBER. ITERZEV =, RALGTFOHLRPHLALTINGZRS S DEE
BHEIN, SDITRTEZEET SEBHGHERIFEAERL,

BAIVRAIAVRTLEERIIOIEY, BRAGERENINAODAPBFTERLTWS, AREETIEIBEEER
TEEOZOMOBEGRENTNATIETELEEHEZHEEL. TOALAFILEHBAT-AMOMEIZAITETH
aAaVIZOWTEKRNGIREZREEH L=,

BAHDNFHENT 2 ENRBZICATET O ILAFILEZEL OICEBHICRYBATEY.
BDREANRDESGHBDED 3 VEERT 520, BRIRERIYREFZAILT 50D +HEHRED
XBEERTTILENDHD :

PDRMGHE, 1>t T 1T REVKXEADERE ) — FT SHEAHEXZ. T—SFHEFE
DAFEMEZRARICT I EH L. BHGHENFENDY )1 —23 0 FRHETES,
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15
:

General information

a)
b)

c)

Please give a brief description of this initiative.
How 15 1t funded/supported? What 1s its business model?
When did 1t start and what 1s its expected duration?

Overview and focus

a)
b)
c)
d)
e)
f)

What types of skills does your initiative aim to help develop, for who and through what
delivery method/s?

How did you decide which skills to focus on (e.g., generic vs discipline-specific, technical
skills versus softer skills like collaboration)?

Can you map highlight the cells in the meta-framework (that 1s provided as an annex) that
are the main focus of your initiative?

Are the roles identified in the meta-framework (see annex) appropriate for your
project/policy/initiative? Is the framework missing some key roles?

Are the skills (horizontal axis) identified in the meta-framework appropriate for your
project/policy/initiative? Is the framework missing some key skills?

Are there other initiatives with a simular focus to this one and do you cooperate with these?

Broader context and drivers

a)
b)

c)

What was the main driver for your program? Has your program been driven by an
assessment of supply and/or demand (or some sort of market analysis), and if so, what?
Does your program look at broader enablers to facilitate the development of a skilled
workforce, such as career paths and recognition for different types of research outputs,
inclusion of digital expertise in research teams, funder mandates to recognise the importance
of digital professionals etc.? How does your initiative fit with this broader context?

Can you 1dentify broader enablers that support the success of your program, e.g. does your
program implement more successfully when certain types of support from other
organisations 1s present?

Policy requirements

a) What are the best examples of actions (e.g., mandates or incentives, including funding)
which have led to improvements in digital skills development for data intensive research at
scale?

b) What actions are required to promote digital skills for research by the following actors:

e National or regional governments
e Research agencies

e Professional science associations
e Research institutes

e Research community

Future perspectives

a) What are the most in-demand digital skills for science? What are the skills whose demand
1s growing fastest? Is there any skill that you think will not be so important in the future?

b) Does your initiative take into account how research may be different in 10 years (influenced
by digitalisation, e.g., AI)?

¢) Do our current skills programs/policies ready us for this?

d) If not, what new skills or new programs will be needed? What enablers would be needed to

support these?
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One of the challenges in considering the digital workforce needs of science is reaching a
common understanding across different communities, including scientists from different
disciplines, and educators and policymakers from different backgrounds. This 1s further
complicated by translation into different languages and cultures. Many detailed glossaries
of digital terms in relation to science already exist. The key words that are used regularly
in the current report — and which are likely to be useful to science policy makers - are
defined below. These definitions have been adopted or adapted from other works in the
field (Science Europe, 2018s5;; CASRAI n.d.;¢s); Babuska and Oden, 2004(7) and are
commonly used in the scientific research community.

Artificial Intelligence (Al)

Big data

Data

Data curation

Data ethics

Data governance

Data-intensive science

Data lifecycle

Data literacy

Data management

Data science

Data stewardship

Digitalisation

Al is the theory and development of computer systems able to perform tasks normally
requiring human intelligence

Big data is an evolving term that describes any voluminous amount of structured,
semi-structured or unstructured data that has the potential to be mined for
information. Big data is often dynamic and ensuring its reliability can be a challenge.
Facts, measurements, recordings, records, or observations about the world, with a
minimum of contextual interpretation. Data may be in any format or medium, including
numbers, symbols, text, images, films, video, sound recordings, drawings, designs or
other graphical representations.

Data curation covers data selection, storage, preservation, annotation, provenance
and other meta-data maintenance, and dissemination, and is needed to increase data
interoperability. This includes the required hardware and software support for these
tasks.

Data ethics is a new branch of ethics concemed with responsible use of data,
algorithms and corresponding practices.

The exercise of authority, control and shared decision making (planning, monitoring
and enforcement) over the management of data assets.

Data-intensive science is considered to be the fourth paradigm of science after the
three interrelated paradigms of empirical, theoretical, and computational science. It is
seen as a data-driven, exploration-centred style of science, where IT infrastructures
and software tools are heavily used to help scientists manage, analyse, and share
data.

Al the stages in the existence of digital information from creation to destruction. A
lifecycle view is used to enable active management of the data objects and resource
over time, thus maintaining accessibility and usability.

The ability to read, interpret, create and communicate data as information.

The activities of data policy development, data planning, data element
standardisation, information management control, data synchronisation, data sharing,
and database development, including practices that acquire, control, protect, deliver
and enhance the value of data and information.

Data science encompasses the processes that deal with the extraction of meaning or
knowledge from data.

Data stewardship is the management and oversight of an organisation's data assets
in order to provide professional users with high quality data that is easily accessible in
a consistent manner.

Digitalisation describes the way in which many domains of professional and social life
are restructured around digital information and communication technologies.
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Digital skills

FAIR data

Machine Learning

Metadata

Open data

Open science

People-focussed skills

Research data

Software

Digital skills can be defined as a range of abilities to use digital devices,
communication applications, and networks to access and manage information. In the
context of science, these skills include an understanding of software, tools and data.
FAIR data is data which meet the principles of Findability, Accessibility,
Interoperability, and Reusability.

Machine Leaming (ML) is a branch of Artificial Intelligence that is focused on
developing systems that can learn from data. An ML algorithm is trained by leaming
from examples, which normally requires very large datasets.

Literally, "data about data"; data that defines and describes the characteristics of
other data, often using standardised formats.

Data that is accessible, freely shared. Open can be freely used, reused, built on and
redistributed by anyone and may be subject to the requirement to attribute and share
alike.

Open science promotes openness and early sharing of research ideas, papers,
solutions, data and processes. Open science stresses the scientific, economic and
societal benefits of increased and open scientific collaboration.

People-focussed skills differ from the system-focus of technical skills and include
communication, teamwork collaboration, etc.

Data that are used as primary sources to support technical or scientific enquiry,
research, scholarship, or artistic activity, and that are used as evidence in the
research process and/or are commonly accepted in the research community as
necessary to validate research findings and results.

Software is a set of instructions, data or programs used to operate computers and
execute specific tasks.

Roles

Data analyst

Data steward

Data scientist

Research Software
Engineer (RSE)

Research support
professionals

This is someone who knows statistics. They may know programming, or they may be
expert in spreadsheets. Either way, they can build models based on low-level data.
Most importantly, they know which questions to ask of the data.

A person responsible for planning and executing of all actions on digital data before,
during and after a research project, with the aim of optimising the usability, reusability
and reproducibility of the resulting data (Dutch Techcentre for Life Sciences, n.d.gs)).

A practitioner of data science. It is a generic term that encompasses many fields of
specialised expertise. In the current report, data analysts, data stewards and research
software engineers are considered as sub-groups of data scientists. In certain
contexts, data scientist is also sometimes used in a more limited ways that make it
equivalent to either the data analyst or software engineer roles.

A growing number of people in academia combine expertise in programming with an
intricate understanding of research. These RSEs may start of as researchers who
spend time developing software to progress their research or they may come from a
more conventional software-development background and are drawn to research by
the challenge of using software to further research.

In the context of digitalisation, these are the people who support scientific researchers
conducting data-intensive science. They are not necessarily part of a research team
and might be considered as service providers. This is a broad category that can
include data stewards, RSEs, data managers, librarians and archivists.
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