Luu trir cac két qua nghién ctru khoa hoc va goi ¥ tir chwong trinh
chuyén doi sang Khoa hoc Mé ciia NASA

Storing scientific research results and suggestions from NASA’s Transition
to Open Science programme

skkok

Tém tit: Mot trong nhiéu lya chon dé luu trir cac két qua nghién ctru khoa hoc 1a theo
goi ¥ tir chuong trinh chuyén ddi sang Khoa hoc M ciia NASA. Bai viét liét ké sy da
dang céc két qua nghién ctru khoa hoc va vai vi du vé cach thac luu trir chiing trong
cac ha tﬁng khoa hoc m¢é dugc NASA goi y nhu Zenodo, ORCID, va GitHub, cung
mot vai ki nang khoa hoc md c6t 161 nhu chi dinh ma nhan dién dbi tuong s6 (DOIJ) va
cap phép md ding cho cac két qua nghién ctru khoa hoc.

Cic tir khéa: két qua nghién ctru khoa hoc; ky nang khoa hoc mo cdt 16i; ha tﬁng khoa
hoc mé&; mé nhan dién ddi tugng s6 (DOI); cip phép mo.

Abstract: One of the many options for storing scientific research results is as
suggested by NASA's Transition to Open Science programme. The article lists a
variety of scientific research results and gives some examples of how to store them in
NASA-recommended open science infrastructures such as Zenodo, ORCID, and
GitHub, along with a few open science core skills such as assigning digital object
identifier (DOI) and properly open licensing to scientific research results.
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1. Pit van dé

Trong Khuyén nghi Khoa hoc M¢ cia UNESCO da duoc 193 qudc gia thanh vién cia
no6 thong qua vao nam 2021 c6 dinh nghia cac ha ting khoa hoc mé[1], bao gdm:

“Cac ha tdng khoa hoc mé tham chiéu t&i cac ha tdng nghién ciu dwoc chia sé
(4o hodc vit Iy, bao gom trang thiét bi khoa hoc chii chét hodc céc tdp hop cdc
cong cu, cdc tai nguyén dwa vao kién thivc nhi cdc b sweu tdp, cdc tap chi va
cac nén tang, cdc kho, nha luu trit va dir lieu khoa hoc truy cdp mo, cdc hé
thong théng tin nghién civu hién hanh, cdc hé thong do lwong bién muc va do
liwong khoa hoc mé nham déanh gia va phan tich cdc nganh khoa hoc, cdc ha
tdng dich vu thao tac dir lieu va tinh toan mo xuc tac cho cac ha tdng $6 va
phan tich diF liéu cong tac va da nganh) la can thiét dé hé tro cho khoa hoc mé
va phuc vu cho cdc nhu cau cia cdc cong dong khdc nhau. Cdc phong thi
nghiém md, cdc nén ting khoa hoc mé va cdc kho cho cdc xudt ban pham, dir
liéu va md nguon cia nghién ciru, cdc xwéng phan mém va cdc moi truong



nghién cuu do, va cdac dich vu nghién cuu s6, ddc biét cdac tién ich cho phép
nhan dién cac doi twong khoa hoc mot cdach ro rang bcing cac mad nhan dién
déc nhdt thieong true, nam trong sé cdc thanh phan quan trong cia cdc ha tang
khoa hoc mo, chung cung ccfp cac dich vu mé co ban va dwoc tiéu chudn héa
dé quan Iy va cung cdp su truy cdp, tinh khd chuyén, sw phdn tich va lién dodn
dir liéu, tw lidu khoa hoc, céc uu tién khoa hoc theo chii dé hodc sw tham gia
ciia cong dong. [...] Cdc ha ting khoa hoc mé thwong la két qua ciia cdc né
lwe xdy dung ciia cong dong, la quan trong séng con cho tinh bén viing dai
han ciia chiing va vi thé can phii la khéng vi loi nhudn va dim bdo truy cip
dwoc thuong xuyén va khong cé han ché cho tit ci cong chiing 6 mive dé lon
nhit cé thé.”

Dinh nghia nay cho thiy, tt ca cac kién thirc khoa hoc mé 13 két qua cta nghién ciru

khoa hoc tuan thu véi cac gia tri va cac nguyén tic dinh huéng chung cho khoa hoc

mo déu s& nam trong cac ha tang khoa hoc mé.
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Hinh 1. Kién thirc khoa hoc md va 5 thanh phan cia nd

Cau hoi dit ra 13, lam thé nao dé c6 thé tim kiém va lua chon duge cac ha t?mg dé luu
trir cac két qua nghién ctru ciia ban sao cho chung vira phai 13 cac ha tang do cong
ddng khoa hoc s& hitu va quan 1y hoat dong khong vi loi nhuén dé dam bao tinh bén
vitng va truy cdp dugc thuong xuyén va khoéng c6 han ché cho tit ca cong chung &
mtrc d9 16n nhat c6 thé?

2. Cac két qua nghién ctru khoa hoc la gi, gdm nhiing gi

Két qua cta nghién ctru khoa hoc ¢6 thé 1a bat ky diéu gi thudc vé kién thic khoa hoc.
Tuong tu, két qua ctia nghién ctiru khoa hoc tuan thu cac gid tri va cic nguyén tic cua
khoa hoc m& c6 thé 1a bat ky diéu gi thudc vé kién thirc khoa hoc mé.



Tai liéu Khuyén nghi Khoa hoc M¢ cia UNESCO ciing c¢6 dinh nghia kién thirc khoa
hoc mé, duoc néu nhu sau (xem [1] ban gdc tiéng Anh, cac trang 9-12):

Kién thirc khoa hoc mé tham chiéu téi viée truy cdp mé tdi cac xuat ban pham khoa
hoc, dit liéu nghién ctru, siéu dit liéu, tai nguyén gido duc md, phan mém va mi ngudn
va phan ctg ma chiing san sang trong pham vi cong cong hoic ¢ ban quyén va dugc
cip phép theo mot gidy phép mé cho phép truy cdp, sir dung lai, tai muc dich, tiy
chinh va phan phéi theo cac diéu kién nhat dinh, dugc cung cép cho tat ca cac tac nhan
ngay lap tirc hodc nhanh nhét c6 thé, bat ké vi tr, quéc tich, chung tdc, tudi, gidi tinh,
thu nhap, hoan canh kinh té xa hoi, giai doan nghé nghiép, ky luat, ngén ngit, ton gido,
khuyét tat, dan toc hodc tinh trang di cu hodc bat ky 1y do nao khac va mién phi. N6
cling tham chiéu t6i kha ning mé ra cac phuong phap luin nghién ctru va cac quy trinh
danh gia. Nguoi sir dung vi thé gianh duoc su truy cp tu do khong mat tién toi nhing
diéu sau day:

a. Cdc xudt bdan phiam khoa hoc bao gdm, trong s6 nhimg diéu khac, cac bai bao
trén tap chi va cac cudn sach duoc ra soat lai ngang hang, cac bao cdo nghién
clru va cac tai liéu hoi nghi. Cac xuit ban pham khoa hoc c6 thé duoc cac nha
xuét ban phd bién trén cac nén tang xuit ban truy cip md trén truc tuyén
va/hodc dugc ky gui va lam cho truy cap dugc tic thi trong cac kho mé trén
truc tuyén vao lac xuét ban, chung dugc mdt co s¢ hoc thuat, hdi/hi¢p hdi hoc
thuat, co quan chinh phu hodc td chirc thanh danh va phi lgi nhuédn chuyén tam
vé hang hoa chung hd trg va duy tri ma xuc tac cho truy cip mé, phan phdi
khong c6 han ché, trong hop va luu giit va bao ton s dai han. Céac két qua dau
ra khoa hoc ¢6 lién quan t6i cac xuat ban pham (nhu cac két qua nghién ctru
khoa hoc géc, dir liu nghién ctru, phﬁn mém, ma nguén, cac tu liéu nguén, cac
tién trinh va thi tuc, cac trinh bay s cta céac tu lidu hinh anh va d6 hoa va céc
tu liéu da phuong tién hoc thuat) dugc cép phép mo hodc duoc hién tang vao
pham vi cong cong can duoc ky giri vao mot kho md phu hop, tudn theo cac
tiéu chuan k¥ thuat dang thich hop cho phép chiing co lién két dang thich hop
t6i cac xuat ban pham. Phwong phdp xudt bdan véi birc tuong thanh todn, noi sw
truy cdp tike thi 61 cde xudt ban pham chi dwoc trao dé doi ldy viéc thanh todn,
la khéng phir hop véi Khuyén nghi nay. Bat ky su chuyén giao hay cap phép ban
quyén nao cho cac bén thtr 3 can khéng han ché quyén truy cip mé tirc thi cia
cong ching t&i xuat ban pham khoa hoc.

b. DiF ligu nghién citu mé bao gdm, trong s nhirng diéu khac, dir liéu dang sb va
tuan tu, ca thod va duoc duge xu 1y, va siéu dit liéu kém theo, ciling nhu cac diém
s0, cac hd so van ban, cac hinh anh va Am thanh, céc giao thirc, ma phan tich va
tién trinh c6 thé duoc mé cho bat ky ai dé str dung, str dung lai, gilr lai va phan
phdi lai, tuan thu thira nhan ghi cong. Dit liéu nghién ctru mé 1a sén sang & dinh
dang kip thoi va than thién véi ngudi st dung, nguoi va may doc duoc va hanh



dong duoc, phu hop véi cac nguyén tic ciia diéu hanh va quan tri dit lidu tot, ay
1a cac nguyén tic Tim thdy duoc, Truy cap dugc, Tuong hop dugc, Sir dung lai
dugc — FAIR (Findable, Accessible, Interoperable, Reusable), dugc sy giam
tuyén va duy tri thuong xuyén hd tro.

c. Tai nguyén gido duc mé, bao gom cac tu liéu day, hoc va nghién ctru trong bat
ky phuong tién nao - sé hay khong - nim trong pham vi cong cong hodc da
dugc phat hanh theo mot gidy phép mé cho phép nhiing nguoi khac khong mat
chi phi dé truy cap, sir dung, tiy chinh va phan phdi lai khong c6 han ché hodc
c6 han ché c6 gi6i han, nhu duoc dinh nghia trong Khuyén nghi Tai nguyén
Gi4do duc Mo cua UNESCO nam 2019, dic bi¢t nhiing gi c6 lién quan to1 su
hiéu biét va st dung kién thtrc khoa hoc truy cip mé khac.

d. Phdan mém nguon mé va ma nguon mé, thuong bao gdm phan mém véi ma
ngudn cua nd duge lam cho sin sang cong khai, theo cach thirc kip thoi va than
thién v&1 nguoi s dung, ¢ dinh dang ngudi va may doc dugc va sua dugce, theo
mot gidy phép mé trao cho nhitng ngudi khic quyén dé sir dung, truy cap, sta
doi, mé rong, nghién ctru hoc tap, tao ra cac tac phém phai sinh va chia s¢ phén
mém d6 va ma ngudn, thiét ké va ké hoach chi tiét cua n6. Ma ngudn phai duoc
dua vao trong phat hanh phdn mém d6 va duoc lam cho san sang trong cac kho
truy cap md va gidy phép duoc chon phai cho phép cac sira dbi, cac tic pham
phai sinh va chia sé theo cac diéu khoan va diéu kién mo binh dang va tuong
thich. Trong bdi canh cua khoa hoc md, khi m3 ngudén mé 1a thanh phan cua
mot quy trinh nghién ctru, viéc xtic tdc cho str dung lai va nhan ban thuong doi
hoi n6 dugc di kem voi dir liéu mé va cac dac td mo ciia moi truong dugc yéu
cau dé bién dich va chay no.

e. Phan cirng mé thuong bao gdm céac dic ta thiét ké cua ddi twong vat 1y duoc
cap phép mé theo cach thirc sao cho ddi twong dé cé thé duge bat ky ai nghién
clru, stra d6i, ché tao va phan phdi, cung cap cho cang nhiéu ngudi cang tot véi
kha ning dé xay dung, pha tron va chia sé kién thiic cia thiét ké va chuc ning
ctia phan cing cua ho. Trong trudong hop cd ca phan mém ngudn md va phan
ciimg md, mot quy trinh do cong dong dan dat cho su dong gop, ghi cong va
diéu hanh dugc yéu cau dé xtc tac cho st dung lai, cai thi¢n tinh bén virng va
lam giam dup ban cac nd luc khong can thiét. M4, mé ta cac cong cu phan
mém, cic mau thiét bi va ban than thiét bi c6 thé duoc luu thong tu do khong
mAt tién va dugc tiy chinh mién 13 diéu nay tuan thu phap luit qudc gia vé cac
diéu khoan dam bao sir dung an toan.

Pinh nghia ndy cho thiy kién thirc khoa hoc mé 13 rat rong, chir khong chi tap trung
vao cac xuat ban pham khoa hoc va dir liéu nghién ctru.



3. Chuong trinh chuyén ddi sang khoa hoc mé ciia NASA va cac goi y ciia né

Chuong trinh Chuyén dbi sang Khoa hoc M& - TOPS (Transform to Open Science)[2]
1a mot sang kién ciia Co quan Hang khong Vii truy My - NASA (National Aeronautics
and Space Administration) duoc thiét ké dé nhanh chong chuyén ddi cac co quan, to
chtc, va cong dong sang vin hoa khoa hoc md hoa nhap toan dién. TOPS 1a mot phan
ctia Sang kién Khoa hoc Ngudn Mé (Open-Source Science Initiative) cia NASA. St
ménh ctua TOPS 14 tao ra vin hoa khoa hoc san sang cho cac thach thirc cua thé ky 21.

Chuong trinh TOPS co6 nhiéu hoat dong, mot trong s6 do 1a hoat dong voi tén goi
‘Huwéng dan 16 trinh Khoa hoc Mo cho ban’[3]. Hoat dong nay c6 muc dich huéng dan
cho bat ky ai c6 mong muén di theo khoa hoc mé ¢6 dugc mot cach di cu thé trong vo
sO cac cach di ¢ thé khac. Cach di nay c6 4 phan, v6i phan dau “Cdc ky ndang Khoa
hoc M6 cot 167 gé)m nhiéu hang muc cong viéc khac nhau. Bai viét nay, trong pham vi
ctia né, chi dé cap téi mot vai hang muc cong viée cua Cdc kj nang Khoa hoc Mé cot
lor’, chéng han nhu:

1. Biét cach st dung Zenodo, ORCID va GitHub;
2. Biét cach chi dinh mot ma nhan dién dbi tuong ) (DOI); va
3. Biét cach ap dung mot gidy phép dung

Trong 3 hang muc cong viéc néu ¢ day, hang muc cong viéc dau tién co lién quan truc
tiép t6i muc dich cta bai viét nay, d6 1a viéc luu trit cac két qua nghién ctru khoa hoc
trong céac ha tang khoa hoc mé dap umg dugc yéu cau cua cic ha ting khoa hoc mé khi
chung phai “la két qud ciia cdc né lwc xdy dwng cia cong dong, la quan trong song
con cho tinh bén viing dai han ciia ching va vi thé can phai la khéng vi loi nhudn va
dam bdo truy cdp dwoc thieong xuyén va khéng cé han ché cho tdt ca cong ching ¢
mikc dg 16n nhat c6 thé.

C6 thé nodi, néu 3 hang muc cong viéc nay duoc trién khai, ban khong nhiing c6 kha
ning luu trit cac két qua nghién ctru khoa hoc ciia minh vao trong cac kho dap tmg yéu
cau cta ha tang khoa hoc mé, ma con c6 thé gianh dugc thém mot vai k§ nang khoa
hoc m& cot 151 di kém va ga“'ln chat véi cac ha tﬁng khoa hoc mé do.

4. Luu trir cac két qua nghién ctru khoa hoc nhur thé nao theo cac goi ¥ ciia NASA
4.1 Zenodo

Vao nam 2013, Lién minh chau Au di quyét dinh cdp vén cho T6 chirc Nghién ctru
Hat nhan chau Au - CERN (European Organisation for Nuclear Research) thong qua
du 4n OpenAIRE dé xay dung mot nén tang kho luu trir ndm gitr tit ca nham dam bao
tat ca cac nha nghién ciru c6 noi dé dang dé tai lén phan mém, dir lidu, cac bai bao
chua duoc ra soat lai ngang hang (Preprint) va cac két qua dau ra nghién ctru ¢ dang
k¥ thuat sé khac. Pay chinh 1a sy khoi dau cia Zenodo (https://zenodo.org/). Sau 10



https://zenodo.org/

nam ké tir khi duoc thanh lap, nén tang toan cau tu do khong mat tién nay da md rong
nhanh hon so voi du kién. N6 bay gio ¢6 25 triéu lugt viéng thim mot nam, chira hon
3 tri€u ban tai Ién va hon 1 PB dir liéu. Ngay nay Zenodo dugc rong rai coi nhu mot
noi tin cay dé bao ton cac két qua nghién ctru khoa hoc ¢6 thé dugc moi ngudi sir dung
vi su tién bo cua khoa hoc[4].

Tinh nang dac biét nhét cta Zenodo 1a n6 chi dinh cho tung hang muc dugc tai Ién mot
M3 nhan dién Déi tuong S6 - DOI (Digital Object Identifier), bang cach dé cung cip
mot dich vu c6 gia tri giam tuyén phén mém, dit liéu, cac bai bao, cac tu liéu hoi nghi -
bat ky thir gi can thiét dé hiéu quy trinh hoc thuat. Cac nha khoa hoc c¢6 kha ning co
dugc sy thtra nhan cho céc budc quan trong trong quy trinh ho da dong gdép thay vi
tinh trang ‘bat ky ai hodc khong ai ca’ theo cach tiép can vé danh sach cac tac gia cia
tai liéu. Céc ban tai 1én duoc lam cho san sang trén tryc tuyén mot cach tirc thi va DOI
dugc diang ky trong vai gidy dong hd.

Type Type

[ Publication (1816828) O mage (808195)
O Article (1152581) [ Figure (520873)
[ Taxonomictreatment [ Photo (280835)
(471803) [ Drawing (4638)
O Conferencepaper (81474) [ Other (1176)
O Report (20274) [ Plot (308)
[ Other (18921) [ Diagram (305)
[ Book (14820)
O Deliverable (14422) [ Dataset (200178)
[ Section (13492) [0 Software (106041)
O Thesis (9008) —_—
O Preprint (7769) [ Presentation (41341)
O Workingpaper (5931) O Other (20401)

[ Technicalnote (2825)

[ Proposal (784) [ Poster. (17202)

O Softwaredocumentation O video (8283)
(657) -
O Milestone (581) [ Lesson (4825)

[ Datamanagementplan (471) O Physicalobject (1127)
[ Peerreview (459)

[ Patent (301)

[ Annotationcollection (255)

Hinh 2. Cac dang két qua nghién ctru c¢6 trong Zenodo

Zenodo ciing c¢6 Iya chon gitp ban chon gidy phép mé cho ban tai 1én ctia minh; trong
truong hop gidy phép ban chon khéng c6 trong danh sach liét ké cac gidy phép mo
hién thi sdn cta Zenodo, thi ban c6 gd vao tén gidy phép d6. Néu bang céac cach ké trén
ban van khong tim ra gidy phép mé ban can, ban c6 thé tai 1én tép gidy phép do.

# License * |

Creative Commens Attribution 4.0 International

Creative Commons Attribution 1.0 Generic
Creative Commeons Attribution 2.0 Generic
Creative Commons Attribution 3.0 Unported
Creative Commons Attribution 3.0 Austria
Creative Commons Attribution 3.0 Germany

reparting lines for res Creative Commeons Attribution 3.0 IGO

Hinh 3. Danh sach liét ké cac gidy phép m¢ hién thi san dé gan cho ban tai 1én



DPé sir dung Zenodo, ban can dang ky tai https://zenodo.org/signup/ dé co tai khoan.
Sau khi c6 tai khoan, ban c6 thé tai 1én bat ky dang két qua nghién ctru khoa hoc nao
ban mudn c6 ma nhan dién dbi trong s6 (DOI) va dugc cap phép md theo ¥ cua ban,
cling nhu dé ban c6 thé tuy giam tuyén bat ky thong tin lién quan nao t6i ban tai 1én d6
mot cach tu do khong mat tién bat c(r khi nao, bat ky & dau véi mot két ndi Internet.

Zenodo, bén canh nhiéu tinh ning khac, c6 tinh ning quan 1y cic phién ban khac nhau
cho cac ban tai 1én. Bang cach nay, tai lidu ban tai 1én Zenodo c6 thé c6 cac phién ban
khac nhau dugc gin cac DOI khac nhau cho timg phién ban (Version DOI) va toan bd
ho so tai liéu gém nhiéu phién ban do duoc gén mot DOI khac véi tt ca cac DOI duoc
gin voi timg phién ban cua nd (Concept DOI). Bang cach quan 1y phién ban nhu vay,
ngudi stir dung c6 kha ning trich dan timg phién ban tai liéu, ciing nhu toan bd hd so
cua tai liéu do[5].

Publication date:
May 27, 2023
DOI:
DOl 10.5281/zenodo.7976278

Versions

Keyword(s):
Meeting:
Héi thao khoa hoc: Chuyén doi s6 va Tu déng hoa
thuc day phat trien Kinh té sa, Ha Nagi, Viét Nam, Cite all versions? You can cite all versions by using the DOI
27/05/2023 5281/ 260. This DO ents all versians,
License (for files): and will always resolve to the latest one.
__/.' r r + 4 e

Hinh 4. Zenodo quén 1y cic phién ban DOI khac nhau cho cac ban tai 1én
4.2 ORCID

ORCID la viét tit ctia Open Researcher and Contributor ID, c6 nghia 13 M nhan dién
(dinh danh) Ngudi dong gép va Nha nghién ciru M, 1a mot to chirc toan cau, phi loi
nhuan duoc duy tri bang cic khoan phi tir cic t6 chirc thanh vién cua no[6]. Mot
ORCID la mdt ma nhan di¢n thuong truc ky thuat ) phan bié¢t ban vdi cadc nha nghién
ctru khac. Vige tao ra mot ORCID cho phép ban chia sé, va c6 dugc su thira nhan dang
cho dir liéu, nghién ctru, mi, va cac két qua nghién ctru cta ban.

St dung ma nhan di¢n ORCID nhu Ia thanh

phan co6t 161, cung voi DOI va cdc ma nhan dién

Narrative: context/relevance

thuong truc khic va cac thong tin/dir liéu c6 Hén | | s

Contributions to Open Scholarship

quan toi chiing, c6 thé tao nén moét HO so Tinh
mo - OP (Openness Profile)[7] dé quan Iy hau | .- .
nhu moi hoat dong cua bét ky nghién ctru va nha

- ported from ORCID record
- structured content with PIDs
- (DOI, ORG iD, Grant iD)

~# manual entry, text + URL
- without PIDs (events, blog posts, etc.)

+=» manual entry, descriptive text
- for items without PID or URL
- see OS-CAM for examples

nghién ctu khoa hoc nao trong moi trudong ky
thuat s6, phu hop véi xu huéng Khoa hoc Mo
khong thé dao nguoc ciia thé gidi ngay nay. Hinh 5. ORCID va Hb so Tinh Mé



https://zenodo.org/signup/

Pé si dung ORCID, truéc hét ban can ding ky tai
https://orcid.org/register dé c6 tai khoan & dang 16 con s
cung véi duong lién két tGi toan bo hd so cua tai khoan Connecting research and researchers
ORCID d6. Sau khi c6 tai khoan, ban c6 thé thém bat ky

thong tin nao cé lién quan t&1 cac hoat dong nghién ctru

cf%a b:gln vao tqrong ORCID theo cac chung loai: (1) CNhi itpsionifiosei

tiet vé tdc pham, theo tung budc mot[8]; (2) Trich dan; 0009-0007-7683-7703
(3) Cac loai ma nhan dién, bao gdbm DOI; (4) Nhiing

ngudi dong gop, vi du, cac dong tac gia; (5) Cac thong
tin khac; va (6) Kha ning nhin thiy d6i voi moi thong tin
ban cung cip, v6i 3 lya chon cho: (a) tit ca moi ngudi; Hinh 6. Tai khodn ORCID
(b) nhém nguoi ban lya chon; va (c) cho riéng minh ban.

Cudi cung, hdy tich hop ORCID vé6i DOI va cac ma nhan dién thuong truc khac (néu
cd) dé co thé tao nén mot ho so tinh mé déy dt nhit vé ban va nghién ctru cua ban.
ORCID ciing ¢6 chirc ning quan 1y phién ban ddi véi nhiéu loai ma nhan dién thuong
truc khac nhau, bao g6m ca DOI, nhu v6i Zenodo duge néu ¢ trén. ORCID quan ly
cac phién ban DOI voi vai lya chon khac nhau trong quan hé véi tic pham duoc tai
1én, gom: (1) Self DOI - twong tu nhu Concept DOI trén Zenodo - v6i mdi tac pham
déu bat budc phai co; (2) Part of - DOI danh cho mét phan cia mét tic pham 16n; (3)
Version of - DOI danh cho mdt phién ban cu thé clia tic pham - tuong tu nhu Version
DOI trén Zenodo; va (4) Funded by - DOI danh cho viéc cp von cho tac pham.

Gido duc d& cac té chirc, doanh nghiép va nguei dan c6 day du nang luc sé - nhiém vu Py »
B . > . - i veryone -«
quan trong cta nganh gido duc dé phuc vu cho chuong trinh chuyén ddi s6 quéc gia?

H®6i thao: Phat trién va nang cao chdt lugng gido duc dai hoc trong b&i canh mai Show more detail
2022-10-07 | Conference paper

DOI: 10.5281/ZENODQ.7963260

Version of DOL: 10.5281/zenodo.7963261

Version of DOL: 10.5281/zenodo.7976278

CONTRIBUTORS: L& Trung NghTta

Source: Nghta Lé Trung

ai

Hinh 7. ORCID quén Iy phién ban DOI cua tac phdm
4.3 GitHub

GitHub 1a website quan 1y ma va kiém soat phién ban trén truc tuyén, v6i mot cong
dong tang truong nhanh chong cac 1ap trinh vién sir dung va hd trg cho né. Khi ma —
cho du do6 1a tap 1énh, t&€p thuc thi hay phﬁn mém — duoc tai 1én GitHub, cac thanh vién
clia cac nhom khac nhau c6 thé dong gop vao cuing mot tép, tranh dip ban cong viéc
va gitp tim ra 16i dé dang hon. GitHub khong chi dugc sit dung danh riéng cho cac
nhom phét trién phan mém, bao gom ca phan mém nghién ctru, ma con duge st dung
cho cac két qua nghién ctru khac, vi du nhu cac xuét ban pham, tai liéu dich, .v.v.


https://orcid.org/register

Pé sir dung GitHub, trudc hét ban can ding ky tai https:/github.com/. Viéc st dung
GitHub c6 thé kho khin hon mét chit so voi Zenodo va ORCID d6i voi mot sé nguoi
moi lam quen véi no, va vi thé c6 thé can téi mot sb tai licu hudng dan cai dit va su
dung, vi du nhu:

1. Hudng dan Git + GitHub cho ngudi méi bat dau[9].

2. Sach chi dan Git[10] ctia w3school.

3. Sach hudéng dan Git, 4n ban 2 ctia The Expert’s Voice[11], ban tai vé va & web.
Sau khi c6 tai khoan GitHub, ban c6 thé can cai dit GitHub 1én may tinh c4 nhan cta
minh trude khi bat ddu lam viéc voi GitHub bang cac tai liéu huéng dan néu ¢ trén.
™ Cost-of-not-having-FAIR-research-data_Vi ruic P || @uUmac 2 v || 5 ) (& 5@ | -

¥ main - P 3branches ©»2tags Go to file Add file = About @

Ban dich tai liéu ciia Uy ban chau Au
xuét ban 2018: Chi phi clia viéc khéng cé

Your main branch isn't protected
Protect this branch X Fipbi T
Protect this branch from force pushing or deletion, or require status checks before merging. Learn more diy Heu ﬂghleﬂ ciru FAIR
[0 Readme
‘\.’* letrungnghia Béi dinh dang tép sang PDF. Chuén bi xuat ban 49e694d on Apr2 ) 14 commits & View license
n A
[} Costof-not-having-FAIR-research-d...  D6i tén t&p. Dién ngay hoan thanh 5
[} Costof-not-having-FAIR-research-d...  D6i dinh dang tép sang PDF. Chuan bi xuét ban 3 months ago &
[9 Cost-of-not-having-FAIR-research-d.. dich xong hoan toan ¥
[ Cost-of-not-having-FAIR-research-d... ~ Hoan thién i liéu & danh dau cho ban than
[} LICENSE Update LICENSE 4 months ago Releases 2
[J README.md Update README .md 4 months ago © Chi phi cua vide khong 6 diF ... ((Latest)
on May

May 8

Hinh 8. Kho trén GitHub cho mot tai li¢u dich cung cac tép lién quan vdi nd

Gia thiét ban sir dung GitHub cho mdt tai li¢u dich, cac budc ban lam viéc véi GitHub
c6 thé nhu sau: (1) Mé mot kho (Repository) méi va dit cac thude tinh cho no, vi du,
c6 thudc tinh kho d6 1 cong khai (Public) dé bat ky ai ciing co thé truy cap duoc téi
kho va toan bd cac tép bén trong né; (2) Tao mot tép Readme.md, mo ta ngin gon tai
lidu dich d6; (3) Chon gidy phép cho tai liéu cua ban trong danh sach cac gidy phép
mo sin c6 cua GitHub. Néu khong c6 gidy phép ban mudn gin cho tai liéu dich cua
minh, hiy tao mét tép License.md, néu rd gidy phép cua ban dich cing véi duong lién
két ti gidy phép trén Internet; (4) Tai 1én kho tép tai liéu can dich & dinh dang c6 thé
sta dugc, vi du ODT hodc DOCX; (5) St dung Iénh Git Clone trong giao dién dong
1énh dé c6 duoc mot thu muc co tat ca cac tép hét nhu trong kho GitHub ban vura tao
ra; (6) Mo t&p can dich ndam & thu muc vira duge tao ra trén may tinh ca nhan cua ban
10i dich no; (7) Pay tép dich xong trén may tinh ca nhan ciia ban 1én kho GitHub, vi
du, béng mot loat cac 1¢énh duogc thuc hién trong giao di¢n dong 1€nh trén may tinh cé
nhan cua ban, chéng han nhu: (a) chuyén sang thu muc c6 cac tép can dich béng 1énh
cd; (b) liét ké cac tép va nhing thay d6i di duoc thuc hién voi cac tép d6 bang 1énh git
status; (c) thém tép dd dich xong vao kho GitHub bang 1énh git add; (d) gui tép da
dich xong cung thong diép mo ta hanh dong 1am thay déi tép dich xong d6 bang 1énh


https://github.com/

git commit -m; (€) kiém tra lai thu muc trén may chu noi s€ nhéan t€p da dich xong
bang 1énh git remote; (f) ddy tép dd dich xong 1én thu muc vira kiém tra d6 trén may
chu bang 1énh git push; (8) Trong giao dién ctia GitHub, thuc hién xuét ban tai liéu voi
phién ban, vi dy, V1.0 cta tai liéu dich d6 cung tit ca cac tép tai liéu khac co trong thur
muc d6; va (9) Chia s¢ duong lién két cta phién ban do trén Internet dé bat ky ai ciing
c6 thé truy cap kho ciing toan bd cac tép co trong kho do.

4.4 Tich hgp Zenodo, ORCID va GitHub

Diéu tuyét voi nht & day 1a Zenodo, ORCID va GitHub c6 thé tich hop dugc véi nhau
gitip cho viéc quan 1y nhit quan cac két qua nghién ciru cta ban, budc dau, nhu mot
Hb so Tinh md, va ban khong phai nhap lai moi thong tin vé cac két qua nghién ciru
d6 & timg trong 3 tng dung ndy. Ban c6 thé cin téi huéng dan dé Thiét lap sy tich
hop gitta GitHub, Zenodo va ORCID[12]’ hoidc c6 thé tw may mo dé ty thiét 1ap bang
tay. Dé khaoi dau, c6 thé ban nén tich hop theo trat tu sau:

4.4.1 Tich hgp ORCID véi Zenodo

Gia thiét ban da tai 1én mot tac pham nghién ciru khoa hoc, vi du, mot bai bao, tai liéu
dich hay bat ctr thir gi khac 1én Zenodo va tac phdm d6 nhan duoc cac DOI gin cho né
(mot Concept DOI va mot Version DOI). Pé tich hop, ban 1am cac budc sau:

1. Trén trinh duyét web, hady mé ca ORCID va Zenodo trén 2 tab khéac nhau.

2. Trong Zenodo, hiy sao chép Concept DOI ctia tac pham ban mudn tich hop vao
trong ORCID cua ban.

3. Trong ORCID, hiy di t&i phan Works _
., 2 Works - Add work from DOI
(cac tdc pham), chon Add/Add DOI
r0i dan gia tri ciia ma DOI vio truong
dé sin trong cira s6 ‘Works - Add
works from DOI’ (Cac tac pham -

You can use the full DOI URL or just the identifier value.
DOI identifier value or full URL

X - ) 10.5281/zenod0.7905506
Thém céc tdc pham tir DOI) r61 nhan

num ‘Retrieve work details from ’ ’
DOI’, ORCID sé tu dong tim ra tac =

dong dién cac thong tin can thiét tir Zenodo vao ORCID cho ban. Viéc tich hop
d3 hoan thanh. Ban c6 thé dién tiép cac thong tin c6 lién quan khac. Luu ¥ 1a
Concept DOI trong Zenodo s€ tuong tng véi Self DOI trong ORCID cua ban,
trong khi Version DOI 1a nhu nhau trong ca Zenodo va ORCID.

4.4.2 Tich hgp Zenodo véi GitHub

Gia thiét ban di c6 mot kho da duoc mé trong GitHub danh cho mét tac pham nghién
ctru cua ban, vi du, mét tai liéu dich. Dé tich hop kho dé trén GitHub vo6i Zenodo, ban



hay mé trén trinh duyét web ca Zenodo va kho GitHub trén 2 tab khac nhau, réi lam
nhu sau:

1. Trong Zenodo, hdy m&é hop combo ¢ bén tay phai & emungngti foss@gmal com
phia trén cua ctra s6 cuia Zenodo, noi c6 dia chi thu & Profile
v A . ” A . . | 4, Change password
dién tir cua ban, roi chon GitHub (Hinh 10). Ban | 0 Secury
~ A A o A y . Y , A ~A X % Li
s& thay mot ctra sO méi dugc mé ra, né liét ké tat "
: * * . pplications
ca cac kho cua ban c6 trén GitHub va ching déu & ¢ Shared links
. o . . o . © GitHub ®
trang thai OFF. Hay di t61 kho nao trén GitHub ban 35
X i . 2 L. ® views = Log out
muon tich hop trong Zenodo va chuyén trang thai See more T2V

cua n6 tu OFF thanh ON (Hinh 11). Luu y la ban

chi ¢6 thé tich hop duoc Zenodo véi GitHub trong Hinh 10. GitHub trong Zenodo
truong hop kho dugc md trén GitHub 1a cong khai (Public); con khi kho la
riéng tu (Private) thi ban s& khong nhin thiy né trong Zenodo.

Repositories

©) letrungnghia/How-FAIR-are-your-data_Vi OFF
© letrungnghia/LIBER-FAIR-Data_Vi o EN

©) letrungnghia/Lack_of_OS_Investment_in_HEI_Autonomy L2
© letrungnghia/OER-Basics_Vi OFF

Hinh 11. Pit trang thai ON (Bat) cho kho GitHub mubn dugc gan DOI

© GitHub Repositories pdated 54 m a £ Sync now
1 Flip the switch 2 Create a release 3 Getthe badge

Select the repository you want to Goto GitHub and create a release. After your first release, a DOl badge that
preserve, and toggle the switch below to Zenodo will automatically download a you can include in GitHub README will
turn on automatic preservation of your zip-ball of each new release and register appear next to your repository below.
software. aDol

DOI 10.5281/zenodo 8475
ON

Enabled Repositories

O letrungnghia/Cost-of-not-having-FAIR-research-data_Vi ER

DOl 10.5281/zenodo. 7905507

© letrungnghia/LIBER-FAIR-Data_Vi El

DOl 10.5281/zenodo.8152211

Get the DOI badge!

Hinh 12. Kho GitHub duoc gin DOI sau khi phat hanh

2. Trong GitHub, hdy phat hanh mt phién ban mai cho kho vira dugc chon tur
OFF thanh ON trong Zenodo. Zenodo sé& ty dong tai vé mot tép .zip cua phat
hanh méi va dang ky mot DOL.



3. Quy vé man hinh Zenodo, nhan phim F5 dé 1am tuoi lai man hinh, va ban s&
nhin thdy ky hiéu DOI cho phat hanh méi d6 cua GitHub (Hinh 12). Viéc tich
hop da dugc thuc hién xong.

4.4.3 Tich hgp ORCID véi GitHub qua Zenodo

Lam tuong ty nhu viéc tich hop ORCID véi Zenodo sau khi di tién hanh tich hop
Zenodo vo6i GitHub. Trong truong hop nay, gid tri DOI c¢6 dugc trén Zenodo dugc
nhap vao ORCID thuc chit tham chiéu t6i kho céc tép gc nam trong GitHub.

5. Két luin va goi y

Cac két qua nghién ctru khoa hoc mo 1a rat da dang, khong chi 1a vé cac bai béo, dir
lidu, siéu dir lidu hay cac cudn sach, ma c6 thé dugc thé hién ¢ tat ca cac dang két qua
duoc liét ké trong tat ca 5 thanh phﬁn ctia kién thtrc khoa hoc mé.

Céac két qua nghién ctru khoa hoc md ¢c6 thé duoc luu trix trong ha tﬁng khoa hoc mo,
trong vo sb cac kho truy cip md, bao gém ca cac kho khong vi loi nhuan dugc cong
dong quan 1y va/hodc so hiru va/hodc phat trién, duoc Co quan Hang khong Vil tru My
(NASA) khuyén nghi sir dung thong qua chuong trinh Chuyén d6i sang Khoa hoc M&
(TOPS) cua no, nhu Zenodo, ORCID va GitHub.

Biét cach str dung Zenodo, ORCID, GitHub, va tich hop chung véi nhau, ciing nhu
biét cach chi dinh mot ma DOI va chon/ap dung mot gidy phép mo dung trong qua
trinh sir dung chiing cho két qua nghién ciru khoa hoc cung cip mot vai k¥ niang khoa
hoc m& ¢bt 16i cho cac nha nghién ctru, nha khoa hoc va bat ky ai khac c6 mong muén
bit dau tham gia vao khoa hoc mé, nhu dugc NASA khuyén nghi.

Bai viét méi chi néu duoc mot phan rat nhoé du khong thé thiéu va rat can duoc luu y
to1 khi st dung Zenodo, ORCID, va nhét 13 GitHub. Dé co thé st dung chung thanh
thao, ban c6 thé can tim hiéu thém céc sach chi dan, va quan trong hon, hay bét dau st
dung chiing, va sir dung chung cang thudng xuyén cang tot.

Ngoai ra, day ciing 14 nhitng budc co ban ban dau dé huéng téi viéc st dung Ho so
Tinh m& dé quan 1y nghién ciru va cac nha nghién ciru mot cach hiéu qua hon va c6
trach nhiém hon trong béi canh ctia chuyén doi s6 va chuyén dbi sang khoa hoc mé.
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