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duindl Glegpinall dylal aclgd pine
(GitHub)g (Git) pl:a.u.ul.: dglailig

wuwganpl lowa 1y (il oyygaingl gllgy ¢ piwAlj goui @ilg (ng) gile ulygl WJgpan-jipm Cuwl
jaiwAli g 2 pgi uils gu Jlila ule] 2 garin Caigipi gulugi aljaga gliiuy
gulaiia guighil glga .l (als .yl o Capgy agllagigh

duloc cibingi pite (Al iy ailllao (nag gl dsilogloall (ad Gisll (] Likwl a3gall .Jlioll 1aa p3d)
lopjoig duadl wlegpiwall Gjla] (na (Git) aljlandl (na pSaill plhi (ale doildll (GitHub) dnio (o dalaiw il
Guallg alialll alnlnll ahiig LgGiligllg dpaill il (Git) cilwlwl aloi alicall pghill jluo aclgall giiig
adlall aljlanll oudp Gag wljlanl awgg scanudl wlilbg dcpaioll dwillg ggpall pe (gleaillg ulohiallg
clballl aiwliol aleldl plaziwlg WGuigill adgig whliall ahéi gulbdg poiwall Jolhillg jLialll dioilg
acioo (i jlidlg .aadyill Gloaa pc (DOI) wlajony alguiw !l abla dyadll Joa Jglis las e ilinunillg
QchJ.u.'i'.LoJlg Q,Lo:\ilu.u.oll dml.'i.og Jolgill ulgaig (GitHub) dlhany Ql.cgj,u.'i'.l.oJJ ngJ.'Lllg gg.'f.d.oJl _]J.D.OJJ
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Slaopll algdsiwll yoiwall Jolaill agiadl Glaopll (GitHub)g (Git) aljlanll (é pAsill phi tdssliaoll calalAll

:doado
lpauhil lgolaiwl gi/g cilinop aliil (] dalall aid abjiiall puwlgdll go ,guwlg (anAT dygnll dsiloglaall
a0 lagilang lgaiiig dwlall Glelealll a7 &bls (whailg dalido lélw (na dnglgwl wlilwl (ol

(éuisg .[1,2] Cililydl Julaig Ll dblaall ¢ililyll ¢ileganog &)gisiall dalall ddjgll pgoall alif i (aygpeall
{tio &5l oyl s nd Los) Ly g digo o] kil yna oaiusall oyl ps03 4gay df

Gyl Glaopd! jlitil Jgung [3.4] dpiblo gl Jgngll quall ghng lile dlio - Jaalll gag - gi
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dio .dpaddl leagiwo Giload (o 2ac 3gag wniglei pghi go anlos log Aile dalioll &janall
Glaopl Glegpital LAl dygpd 3jlgall aamg lapcg (GitHub)g (GitLab)g (Bitbucket)g (SourceForge)
aniol auuifl Gljoll la e3dig .(uackio (woaluo Gy lgowliig anopll plpall puhiii i lpill Jauiglaill
Guigillg dayjanall dpadll daalniwll dlolbiog dilho diy jagi cugll (nle deilii danio (navg (GitHub)
anlall aileagiwall dcgaao lhha LA (GitHub) padig janall éagiao cilegpinall Gloiall cugll (nginog

oaloillg (pingl pladiw !l dnld aileagiwo Joudis diilao hha ge nag albpillg alpail

:anlallg dolall cilcagiuall

Aio éngido &)gryg lile lgloc «ljlisi i épis Cilegpiio jydig Lnljial ilho groall djo (GitHub) ileagiwo
wde Joai gl (Al tilegano Jraig Jjaw goinall ilolguw) go éalalllg jgphll Gluibll cgpiwall &lay
lpial «Jaoll claa] anlall cileagiwall Gonig .lglac d4)lial daoiwo ani gi (] anla dgny cilegpiwoll
adm Joa 3 aay ghayg eagiwoll (] dgogll G ugaioi (all (woadiwall (nle L&yl ygleill jnds
g lepiv gi lglgud gi lgl abldall ailygall clllio madi dlayo Jio (adall dayo (né dole Cileagiwall

131 pgaall tileagiwall (e alif U aé Jjpa 1B (ndy gl @ l3gndo gglaill ggas g alllall oy

agiaog wagyaoll (version control system) ljlanll (g p&xill plhi (nle apagy (na (GitHub) aoio)
aigrug ajghug «guhid dlgi pghil (Linus Torvalds) guallajgi gugis Unlll (na aoon (pall ,(Git) janall
&janoll dpaidl aalaiwll dhuw doad apo o f4l pads ail (GitHub) alai wluwi gog .(Git) gaiao Il
(social coding ducloin I dxopll dnioy i gl jLiy duiglaig duwolia diy quinlllg (uygholl jagy 3l ![5,6]
ilegpinall gy agljii (dcgiio agga wang adg [7] yildillg @leillg glall go daaljall pcai platform)
al Lawllall gglaill Jadl ge Uha alpidall aleagiuog dpAll agall ailogloall tilegpiog aayall

(1 Jgaall jhil) gglaillg jlaaillg calyaidl Jalil joio glao (GitHub)

(b 82 Cibunjloo guid dyganll dgiloglaoll Cileagimo e dliof .1 Jgaall
:(GitHub) plajiwl

lasig .Jliall bylg (wlangll ciljlislg .egpall dyisg ule Ul gui) Jliall ggig «gagimall pul Jgaall aniy
Aialdb bulgyl groa

byl egill €agiuall ol
Janoll byl @320i0 dcjdio dwi (000 cgpilo (Adam)
Janoll byl (932000 jgomluo (n00in0 cgpito [18] (BioPython)
janoll bl HA0 cagiuo (Computational Proteomics Unit)
janall byly - &gl dsilogleall gagiwo «noaixo cgpio [19] (Galaxy Project)
janall byl (90in0 egpio wilé Ll il ,dbghao (GitHub Paper)
Janoll kyly (n2}4 cgpilo £agiuo [20] (MSnbase)
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hulyll FLH] £3giwmall ol

ale Wl gnlai agunll ailoglooll gagiwo

Jjanall hyl) _ [21] (OpenMS)
cgsall

janall kl Gaanio Cilegpito ,cgpito dohio [22] (PRIDE Inspector Toolsuite)

janall bl dohio il wlily «dbghio (n2pa cguito [23] (Retinal wave data repository)

janall hyl) cqpito dahio gl dsilogloall agiuo [24] (SAMtools)

janall kil Glelll yoldi (noaixo gguio (rOpenSci)

Janall bl (A90i30 £gpito (The Global Alliance For Genomics and

Health)

Gljo jlpl go guiiyl liaaa gi pé Logac eileagiuall dalaiwl ciloas (ale alial @ajlgll Glngill (aos Gihii
alio o alolall aalalll (ale {nylall ackwiw lgil adioi wibingill 4o dcgono padig . (GitHUb) (nd G330
Cuijg Epis (Al &y wlllao (nag &gl dlogloall (na gl ugjillg wilegpioll &jla) (na (GitHub)
gl pladiwlg .glaillg /(GitHub)g (Git) Glwlwi plai énagai pghi dloc guhei Cyny wlingill
pladiwl ailipunig ggpitall clbal guiig lpowgg il o dbganall dwill douwig il cililbg
éuilpill ailiill piig .l Lyl

relilegpito guiil (GitHub) oa3iwl :1 daclall

b anni Go guoi Jaa (Git) gjgall allanlll (g a4aill plki ga (GitHub) aue pgdy (nall gulwdll
(o dadeo dcgado (Git) plhil l gog Jayd Wyl Wjeig aliii 4ol dlols awoni éale] (] (natho
g0 Jud 3ac (ngw wilhiy U ailuulwl Guhi ploi gla lo lgi dadoo cillac (nd aoladiwl Gaoug olgill
aindl Gilegpiall (nd lgy huijall (nginallg dpaill giiil liio Lulwl jaguug .éu2all polglllg aalaall
aag wnle (ogig (&liolll (hey alial 2 Jgaall jhil) alndog dupgai Epis &oylai dal jalgiig dclady
(A Quick Introduction «(GitHub)g (Git) pladiwl aljlanll (néd p4aill (] daypw doado» Judu gognall

[5] aillojg (Blischak) «lLiuli to Version Control with Git and GitHub)

(GitHub) Jga Cuijiilll (nle Joc yijgg drouloi yugjag Ciljpiio .2 Jgaall

:clololl (Git)g
hulyl daloll
(Git) go cuiii adyig (git help -a)g (git help)

janall by (alogp Jylal (Git/GitHub) Jua) (Karl Broman's Git/GitHub Guide)

janoll kil (Version Control with Git)
Janall byl (Introduction to Git)
janall hyl) (Github Training)
janoll kil (Github Guides)
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halgl dalall puul
janoll kil (Good Resources for Learning Git and GitHub)
janall k) (Version Control with Git) :(Software Carpentry)

ka0 aangs also i il ((repo) wl 1145 jnisig (repository)) (ulso) gagiuo digi (n3gi loidl

.aatiioll ailaloll @oilé (all &lpo aio cljal gl als algine aalsl (Aoug .gliiiw

cd project ## move into directory to be tracked

git init ## initialize local repository

## add individual files such as project description, reports, source code

git add README project.md code.R

git commit -m "initial commit" ## saves the current local snapshot

dhdl gl (revision) aoaljo aangs (committed) gagl (nio daiiiall wlalall (ad psi J5 Jdug U3 2oy
c1all gai (nle ecabg Jlaa (Git)g 1o lyei dlieoll wilalall gion (na Gilusill ajei dyas (snapshot)

haa cilaloll gy Ggjall (wjdi lpio Gphy <lag cgpisoll Jolall aylil dadyi (né

[(origin) uowi) (GitHub) (nle dauer cileagiwo clisil pull (o .gagimall qo édaall dwill wily (allg
anaulg dylaall Gileagiwall dioljo pf augll dpalg planiwl (alial phil - (master) (aoljialll leyag
git push origin master ## push local changes to the remote repository
git pull origin master ## pull remote changes into the local repository
€agiwo (nd caglg JIuis caglg Jfawo cagi» 12005 ple (na (Tony Rossini) (iuwg) (rigi dxunil Lebilg
u1| @ JAoug .Gpon dijai Glpuoi (nd alac ohis al cpall ghos «elilhal e axljll dgguy aio gubiui
aaul cagiwoll (e Jooll ggaasio ggoadiwo gihiwy pSill Gilegpill g .Gl jlanl (] cgal Cudg
Igylanl (] lpinnig lgialeiwl dil4olg Cilolguwlll gan Jiawi g0 ,awai

Auponil alilwl alalog jgnllg anill wlalallg &janell dpaidl agileagiwo Jala aalc Jgoxdiwall giiiig
aas (il 2 bl al) aoajioll adlidll cilalall gi clidl cillaw Jio adidwall cilaloll Wogac ggoiiiy Ug
Wlaopll pghil pasiwg (GitHub) wileagiwo wlél i gog ((GitHub) (na apall aliill ilalall go Joloill

lbghaallg Juaill pylai Jio ani Gilig has 1oy cquoasiuoll g4a

:dpuall dailitll cilalell go Jolaill :2 jlb I

Lp! alaiol ga s ggpirall Garnll G lall g iy @uiillg ciljlan!l alio plki (al gi (GitHub) oladiwl gud
e (GitHub) pladiwl aic aloall wiljliclll qog ([9] Uio yhil) wilalallg wilegpitall danll &)lalll uunig
aaaiill cilalollg guaall gbléaog jgnll Jio .ailiill ailalalla .épwall ailiill ailalall go Jolaill . Jliall Juw
ncllal dagiig s 13alg Gls (Git) (g gjaT duginll dsiloglooll (na doadiwall plall aililwl Go wis g
ol (nd Gt alabj Jil loo /gagiwall (na walall go dlols Gayan dawi (] oo logo juoi J5 (n1agy
(Large File apuall ailalodl (pjail dang (Git) jagug .ilealall pe ailaloll (ngino &ijldog il (jga Jgug
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aiis loo 201 e Al il caloll (jai ¢hon g (nd Gilpigo dpusll ailalall agy Jadwsi Storage, LFS)
Bildo gl aalwall 3o da3n0 dna gan cla gls ylg (Git LFS) Loyl (GitHub) acg .cpwlig jani cileagiuo

(1 quudll (S1) calall) (GitHub) na alinall Jaall yu (ale Blasll ogu)

a0 - gagl lo J4J adylhog alols dpyli dwi &iino (alao (Git) gagiwo U5 a9j gjgall ponill Jrdyg
d3g2go dldiuo ablinl Bwi lpang Ayl Awill ada Joaig lopég gyl Jilw cillawg alalall clyyai
djso (g .(fault-tolerant) Jlbelll Joai ale 1jalé (Git) Ac Aoy 1aplg 0a3iwo J5 (nal gujdill jlga wnle
oy af Gaoy el (GitHub) pals (] Jgogll j3ei I3la djsall ciljlanll (na paill abi (ale lgy Ggail

njagall Jilal calls (e porsiuall gy Josllg (glail

13209 sdwwlwil Glloall Go pis clall pladiwll dlgw cilgal (GitHub) lgoady (aill wugll dpalg jagig
&0gu) P20 Wilpalg Wil dcgiio dlyac joly llab jalgiig ailbgll (o adclg (nicl dcgano (] o
aall gilidl (RStudio) jjao Jio - dpia pghi ciliug ailjmo Jolaiig (GitHub)g (Git) caleagiwo &lall
pads clla ge llaag . (GitHub)g (Git) pladiwl épidl caljlan] &jlal go Iniko Hol4i - [8] (R) daopll

adlill aclgall (na cangiu (il anlall ailow (Git) plhil duodl eileagiwall (GitHub)

:alobiollg §jallg alpaill Guoadiuwoll (GitHub) :2 dacldll

cagimall (ngino Jyaei (ale dpaall (ol @liall anlln gal euall o (GitHub) (ale aololl cilegpisall
(GitHub) (ale (Al groadiwol Gall 1am aio elibos .gagimal Al clangig .aalo aiod gi way Lapilo
&6 4o 1> lpang lgihlg wleagiuall clis] Wl ghay wleagimall goasimall eliliol Gils (lg

Jilohiog

Grallg uoadiwall :aalido wlgiwo (e Glnllnll ¢jlal wlegpinall dlam alegpinll gpao gihiung
paxiwo JAala . nal dycloial i (ol (na las (GitHub) (na (njsall pniall pa (goadiwallg .ilohiollg
puwll Joini andd alogloos aglo Gjlial Gamg (GitHub) (le aihiiiiig ailcgpito apuy (ndypai calo
¢aoy (Il (woadiwall blii (e clibl (ale cladlg .ugll daang dygnllg (nigpalll ypll glgicg
409 «§gigo (Collaborator) yglaio daalal apoy aglaill Guéni Gaog (10 éaclall Loyl phil) agiblus dolio

aliall @alln anio of

Gilobiallg pal dahio Jala pludll go Gia gl (le dale (apy dpall ailegpiall (na pghill g pé
amlooll dapaoll wlegpiall (a Gpall (nle anildll Jgogll alnlln Gjlall gjlico ddyb (GitHub) (aa
clang «chingig .guaaaio (upaog wallo (l aliai (il janall dagido duall dilegpiiollg diadl Glpitog
il ilohiallg ilegpitall guon wjai Glg Ul (woadiwoll Wi (nayaill clalo Joai gl 1348 Gl
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(Branching) gujaill :lguc gglaillg daaall Gljuoll pghi :3 dacldll
:(Forking) gjaioll dLwiiwlillg

Jangll @ ellay gagiwo (al o (fork) dcjdio dwi {ruity Gf (GitHUb) (nle Glus ayal (i (ol eyhiuy
«guiall» ol jlanll @l hily blasdl go .gagiwall (ngino o dlols ddwi elly {uiling .ayll
pul i dcyaioll aitwi (nd lgwai dadll dacld (nle Joall Tag ol <3 a9y cjoll Ghoug .(upstream)
5T gl 2alg i gl djso (e goljill agyghall Jogy bo Ii4 dyloall dwjloall (ndg .ay olall padiwall
pohill Jaiqy g (ldallg .djloio ggpa dale padiwi Ldhio dlnaio daalidall iljwall cilcly) cldllg
wa (nal po duanll aljsall aoa Gy (5 daclall il aaljlialll go ol Jidy U (o) Jooy ail go @iniig
djsall gpa (| W Giaaoll (master) gya v Waila gaoy lla ge Hnag (master) gja na gl pghill ha

.(master) ¢ja (na Gilpyoill go djuoll doclgal

Jlig ‘aalivo Geydio duwi gl £9)8 (nd aadlgio pe il clp] yhd ol wajlgill dalivo wilow jghi aicg
Jpis cawdl eyl 1ala (master) ge 20l aund alalpil U1 cuwl cqpallg .dioljio pé ciund lgil afaic
Jralll aog eIl eilolguw] go @ieoll elijad a0y dnya ell alitwg ,di3n0 cagiwall (o elifuwi iwa

Goljil (] gpall dalell gy ails)laill &allao () jhai gl gga <l aiy gl

:autall cljlanlllg pgugll :culelaulllg ggpall drouwi :4 daclill

awjlao wiljlanll pudyi guis Gl (nuing pghill dadoc clifl aljlanll dwowil (tags) pgwgll pladiul (Ao
Janll (Y)g wuidl jlanlll ga (X) dun J(X.Y.Z) aaunll (semantic versioning) «dUall Gljlandl awdyi»
apgo ga a5 .adlo| aiang dlogloo (uani diilbol go G)alnll dauwill (patch) pudjill jlan| (Z)g ncyall
Gyl wljlandl (nao Gigi ddwio ciljlan] plajl (woariwall laa (alllall ailjlanll oy hhio jagyg . na
Gugholl dyanll duauwill aiig adylull Gljlanll go lgdalgig (daan wilbg gl clballl willn))
aagngoll ailiill aliil dalell lgolasiwl a0 gi lgiijlao gl Jéalgguy padlll ciljlanll daloiwl quoaiiuallg

laopl pinil ddwio dyuilpiwl yani (ale Loyl agill 1am acluyg (8 dacldll fhil) wiljgiioll (na

:JolAill :clic plgall a0y 234 (GitHub) ga :5 Gacldll

Jhi lg ([10] hoo citig wiydl (aa pladiwlll djaly dadill ggai ol cilnopll pghi (na (gl daclall
{nalall (Martin Fowler) Jgla gijlo 33,2005 ple (g | dpitog adigo ggai Glg pghill clifi ellag
(bl aae ol adg [11] wlaopll pghi (na (continuous integration) poiwall Jol&ill b |
alill lo djgrug «ibiaop! piul pjlll bl jagi 3] peiwoll Jolaill (na ilwyloall Jiall yuigl @l
clballl ge caihll (Wl apaill (pnaall JLis Ul aagy clba il go (Wl yaiill go Gasill wily (llg Ly
ailiill gc wapill dlaqg aabaloiclll (na gl dyaddl (nd Glpsi gl dyax wljo lplaai g (il dlainall
ligndo ylb lac aalivo i dyanall dpaidl lgwa aiii il adhiall dlballl W aagyoall aiblill
g gilalg dyail dollw Go Gaaill bapiog W caljliall go dlulw (ol dluug joiwall Jolaill jagig

(GitHub) J1IA (o lpiiail g4 dago
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243 dlac J5 29y Jooi - WI 34ii 4oy (pgni qung - (hooks) wilalhall (o écgaao (GitHub) padg
(GitHub) (na wugll wlalha v joiwall Jolaill awlwill (naball ¢bil Jguy lao .cagiwall (] (push)
danig .aaa il aalleall plgo diail oi (og .aco Jclaillg (GitHub) gagiwo (| Jgngll anylall cilniall
Cilegpiall gronl dilao poiwoll Jol4ill aaltiuwe anio (nag (Travis Cl) plasiwl poiwall Jol4ill Gudni
wlnioll Jio il o yalg aac pladiwl lopisig ajanall daddl (Travis Cl) (niig janall dagido
cléyal adi aljlod)] padi Uy e Hhag (2 ewdll (S1) walall) dalidall cilpnaoll ¢iljlanlg dalisall
allb a0a aic) daddl (na clballl Jlaa] giog wloei dyaall Gl wils 13] lo ageo Grombuallg

Laila plaziw!ll ljals gagiwall Jou loo (1o il

:dioiill :elic olgoll 3o la1jo 3gu (GitHub) ga :6 daclall

(GitHub) wilalha plaiwl ghoy 3 laylislg dpaddl doayi 3o Go fal (opll elegpio (na a0l gl Ghoy
aliy alliall jlis U dagall Gllaball gog clegpitol adlan Ul dagall Guuni (ale ackwi dyac plpo diaill
aipa .(Codecov) aoas aox (wngy yapall laglg .awals ahai daoilall daddl dacld (ahai ciljlisll gl bl
cgpitod lijad aljial clil (g aaid aaddl phwl (g dpaddl dacld go 3aif lo jlado i doadll
A(S1) walall) (unit testing) cilaagll jLial pjall Gihi gl dady gy Jlall Juw (nlc J(Bioconductor)
o Ayl cpall jady a8g .aojs guon Eihai bapio pitig lpiilng pgojs pghi (nd tyghall pcal (2 pwall
oliy lasigi elilegpito pagi gl &lla (nisug (3 auall (S1) calall) @Guigill gi dpaidl Juaoi aic Guigill algi
&igill adgi Gaoy (C/C++) gl (Python) ciljadis (nl] duwillig lgad plpwlllg lgapd o ugll ghaiy (nis
wlnioll aam guon {nuitiiwg «(Read the Docs)» pladiwl (GitHub) (nd axoa @i (sphinx) plaxiwl W
acluy loo (GitHub) (nle elegpiio @nan (na lgisoni Gaoy ((shields) Glai (rowi (badges)) ciljlisg plas

il (uung dagall (le (nginall i il (nle

:Liglaig Lilc lgdllélg lgiallaog Cale Ml addlial (GitHub) eadiwl :7 daclall
and; loina .aliwnillg aljpall alilbg plgallg clballl giil éjliao ddnb (issues) (GitHub) cilelly
wle (GitHub) (na ailetll wloagiio @i clbhalll Wlogio Lwbwi padiwi i @alaill alelldl alogio
clballl @uiil aoladiul Ghog cagimo J5 (na plll aowd giiio JAla :dalive dawld i go guhall
agleill jai (GitHub) (na cile il go il caagllg .(ngd puwg plhi pladiwl Cilinunillg dyaall jlaalllg

éhabioll LU pladiwl Gl pagig

Jalll (e pnd cang a gay ol Jodg haa llgic wlhi J dhgb aljloiwl cdo ¢ll aia wlhi Ug
(GitHub) (nle wlus qal (P () aii dylisl Glégleil @luo jagig 133 anlg Guuily Glellyl jaiig
Lo ha ;i) dalel go gaaid cilogloall (1o ujo (ll jghall alial 13] . Jlall Juw (nloa .ailballo gyads
Giloi (na dbluy lgdhy gl aawgis

plloallg (2) Apisanig el cayini (nle ackwi glglily djopo Cilowi (1) :ilelbll aalall jolioll (og
aani (e (uyghall plioll e aclwig ¢l (e Jooll (e Jgguo aalg mjbog (3) .(milestones)
.apcgpital hyhai dlal () cile Uyl gyiio Jgaig Agibiglgl cuisig olpall
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Sloglaall (aynail (3 daclall phil) Gawll allhlg alétld (liga clis] cileagiuoll (apaol Wyl Ghag
Gaasig ol (GitHub) el ala pi gog Loaagig wléll agombuoll idy g lpisani sy ol
13 pgugallg phioll Cilelll guiio ackug .ljall wilbg clbsll ge ¢lilll qoasiuall plof @ilgal
€agiwo (g Glellll anl gl ella Jlog .Gocl loga ggpitall apa (nle 33all (oadiwollg (uoslwall
Jil aals] ggasluoll gihiuyg .Gilei dio o fial waialg gygho éilai gy Jelaill Ali (OpenMS)

il ] 8pilbo U] e Lnd eagimall (i (T cow Bllbg Glell (il Glllalg lidaig

ailell gl padiul o4 loadiwl il dowlgllg dolall lgilanhig cilelldl (le (aadll dliodll gog
waholl ¢ilélei dallaog lpyle duloillg cilbghaall (né ilyuaill didlial (GitHub)

dpaidl aguiiwlg ,dlgguu gt algatiw!ll abld clipads Joal :8 dacldll
layjanall

gl wlllaall Jio gy alpadiw!ll aylall algoll duuilo pég aaila wlajoo glon danll adiadl Glwjlaall (o
Cuoadiwl adg (3 bl LA phil) aldéiwallg ailinllg aliigpls anglgull aliball gi alibul ailegoao
Aol duuilo pég daya wldjoo daac wlgiw (Digital Object Identifiers, DOIs) awdyll ciliilall eilajao
aliioll go (al glgill (DOI) wildjao jlan] (Wl alail i dpaill daiglll (aag .asolall Ciljguitiall alguiwll]
aioy jlb] cliy clal duyiyll galgall gog .([13] Uio yhil) dujaill algallg [12] wilibyl cilegono (Jio &salall
laog .awai cdgll (na anyiig a algdiwlll pgalg angl §ib aca go [14,15] pploal gugl Ipadi clolall
(National Institutes of Health, NIH) déanll a&ibgll aaloall Jio «(hgoill &lie psill 1aa gaa (nle acluy
<l gullaog danioll wlillgll (na (National Science Foundation, NSF) oglell dGuibgll duuugallg
alill ailegano Jio saiadl cilyiioll sl 181)a] alaji il ,Gaxioll d4laoll (na (Research Councils)

lbaopllg pgoell dxliall

algadiiwlllg il gl Glilo :3 Ul

a2yl (ale palllg (Jglll caloll &l &l eilalall gagiwo J5 ary al saulioll anlil go A nuiy
apaidly ahipoll aquillg wiligalll agigr 2any all (8 dacldll LAl jhil) (LICENCE) walo ga gagiwall
lpnd lang Mo pady (nall (README) walo ga ilill pgoll walallg .cleagiwo (na (il wilalollg
hlg)g (TODO) Lajlail wiglholl plgally aoilig splgwlil &us e cilogloog weupull call hlag gpitoll
dduiio ghyoi dhuw jiopi dal (g (markdown) aely dale aia (README) wilalo wihig . nalt] Guigi ()
algaiiw !l awaysy cloadiwo plof gagiwall (] (CITATION) wilo aals] gla palg (GitHub) (e G
] Jisil uig elegion

olall aliilll na dygiriall (pgnill (e dalizo depuy dale jghii gil Gilbnopll (wa aeilidl cilladioll gog
a1l (GitHub) Jolaig .aylnill aaygll (na cangi ol daaa wilbgg Gilow Gila Glaoy A gl gilidl go Js
cldllg .aadll aleagimo ol (DOI) eilajao aliw] ash oo (Figshare)g (Zenodo) Jio aduinill ¢iloas go
(Zenodo) truiy Lislialg .yl Ul Glghall go alulug dangll bl wagi (gw walhi U 3] s




02017 pliy | 57 2aall Arlgglegi\
lg: agicimoll &l Jbi gl Gary loo (GitHub) (nd 323 jlan] L Ui 610 5 (nd gagimall Wiyl
(Europe PubMed io «naloll aliilll wilogloo jalno (| aialy| ghay (DOI) wajoo aliw| aoig .&id~o

[16] Central)

aililyl tlegonog Cilnopll pagi aalall cilelealll aliil @ale] ablé (whai (néuiy doadall (nd 153 laag
al laolll jag aljgaioll (noig lgiey dwljy (nd cuoadiwl (il puwaill abla aili (] anaoll aloallg
igyai (nag .cacagl Loy dlo ald (al ailaio (ol wils ] Aio (GitHub) (na llao dalio daddl of jui
alii] aale] anya pgl alii gohaallg calygall gnaa il Cnl Jgué goya 4o Gy dalyj aliailll lam ayjy
Gaoy gl pii a0y 3 ge hag .angpoall ailill il aj lao .abhghiall daalio ddoc clifi ailiill
Gildill go yjo (P jjoug Gialgdtiwlll 3y 28 lao «ellac alii] dale] (nololl goinall (na Al clacll

.uglaillg

el (no1iua .aila an (nd janoll dagiao danopll dajanoll daddl (e (nging ple cagiwo jalgi Jon Hg
pladiwl Ghos wah aa~ny (Open Source Initiative, OSI) agiaoll janoll djalo o a0ioo gudy pladiwl
walo gi Ballg g dxjaoll elli Jio dailidl (rualll pladiwl Jadlg iy lpis)litog lghasig dnopll
1 ,agiaall janall djalo (o anino (A (ai gani bale lni lale gg4y gl wnouiy cagiuwall (na (LICENSE)

il ] @ls] a0

;jiailg wugll daan :lgddlig clilcgpitol 3g) :9 daclall
w3 gl alg ehnall alall plill (na lgy buijo Gy piti (ne dpolall ilnopll augyill daylaill adyhll
jgpb jjoi gl aals] alghal gaag [17] @lea apo (Donoho) gagigag (Buckheir) plgas jlii las
Lilao (GitHub) lgauriuy dhuw cug gdlgo (GitHub Pages) (GitHub) cilaan Jliall Juw (nled .dakiall
uouloi qugjag olaniwl @alg éacluo cilbhang wiligao gdlgo aalhiwlg clit] ggoaziwoll gihiuug
aaay (Jekyll) (nowy &olill gélgall (ngé algo go (Pages) (nilig .63330 cilegpiioy dhiijo wug adlgog

pilalg wilayleill acal (Disqus) Jio wilnio gi (Bootstrap) Jio (npal Jac phi go aaoa

dolgill ohi agiig (Slack)g (Gitter) (Jio .(GitHub) go (illl Jolgill dyac wilnio cinod ella ge hag
gl clballl ge ¢lhllg Jilwollg jlaalll Jali ggpitall (nd (wiglaiallg (yjghollg (woadiuall goinal (illl
oadiwallg (uyghall agi (GitHub) (nle @oild aina alai (Gitter) .Jliall Juw (loa .acall (ale Jgnall
(GitHub) ¢ileagiuo Jga dlololl dcloinlll cileganall d4aui (Gitter) ¢apg .aploc go wilga @45)lio
alaliio]l cuipill abnyy dgud dubaja waye uiina  (GitHub) Jala abigpll (nle aninig .ailellg ailohiog
wdl @l claeill gihiug (Gitter) dinja Jalag .anlallg aolall cilegpitall (Internet Relay Chat, IRC)
danly wleagiwo lgudi (nag) (nugll whan LAyl (GitHub) acug wawdl allbg aladaillg cleyl
plall acall gl aliodll gl Guigill culhan cliu] ggoadiwall lpud gubhiny .cagiwo Jal (Gljlanll (aa pAnill

lappig




2017 liy | 57 ~2all Arinaleolil

|||||||||

cljal gl Jaapanll cilalall gl ayadd] cilahido as)liel dya adyh Jiai il (Gist) aaliaoll ciloaall (og
¢l lgaani g4os dole (Gists) jouialiao (uiduphy (Gists) clisl Gang .alolall ailauhill gi aalaloll (o
rani ailaol (Gist) J dawwidl Glpell gog . dndl albpo e aaso aspw (Gists)g ((Discover) pc lgua
pcy (i Jis ol (na (Gists) o woadiwoll aui loo Al wilduhi (nd daidl Glahido

.(JavaScript)

ailjg guli :licloial gg4il (GitHub) paiiwl :10 daclill

il pgaall @alioll cilegpitall lgayliy ol gusalell waopall Gaoy agilllao (na Wiljghill gginld! gili las
gl (2 daclall Lyl yhil) (uadl (GitHub) (oadiwo doylioy dadhgll aam (GitHub) auig .ogilai wai ag
lgaoll jad lgio adiwla . acloinll olgill Gilnio go wis (na daili djpo (ag aalegpiall blii ddlpo

a aililaol walivhiuly clngi lila «Jd o (GitHub)g (Git) padiwi alg (rolall il (aa Joai cuib 3]
duulwill aljwall go 13ac g4l ki ploi (ninio dof apis lgal go JLl g labg .jaoo Cudg wydl
adgiig .[6] dalidog &pis pladiwl Gl (ale lgayuhi Gaoyg Byl (naisoll Jgliio (na oo ol (na dgallg
a agnll alogloall dileagiwo (e aliolll (aow (angi gl agi loling «dagay Ipan ailall gg4y i
Glbgbiollg Gigilll (nle Giljdallg Jooll ying lgiog .duaoll duyaill algall heug (1 Jgaall) (GitHub)

(2 dgaall)

:doclall Giloglaoll
il Gbgiuwog L(LFS) (Git) na dyuall wlalell gjai plwdl @il gonii adwAi Glogloo (S1) calall
ayjanoll &l Gigig yoiwall Jolaillg djanall dyduill

(PDF)

:aalpoll
1. Goodman A, Pepe A, Blocker AW, Borgman CL, Cranmer K, Crosas M, et al. Ten simple rules

for the care and feeding of scientific data. PLoS Comput Biol. 2014;10(4):e1003542.
pmid:24763340

2. Perez-Riverol Y, Alpi €, Wang R, Hermjakob H, Vizcaino JA. Making proteomics data
accessible and reusable: current state of proteomics databases and repositories.
Proteomics. 2015;15(5-6):930-49. pmid:25158685

3. Osborne |M, Bernabeu MO, Bruna M, Calderhead B, Cooper J, Dalchau N, et al. Ten simple
rules for effective computational research. PLoS Comput Biol. 2014,;10(3):e1003506.
pmid:24675742




2017 liy | 57 ~2all Arinaleolil

|||||||||

4. Vihinen M. No more hidden solutions in bioinformatics. Nature. 2015;521(7552):261.

10.

11.

12.

13.

14.

15.

16.

17.

pmid:25993922

. Blischak ], Davenport E, Wilson G. A Quick Introduction to Version Control with Git and

GitHub. PLoS Comput Biol. 2016;12(1):e1004668. pmid:26785377

. Ram K. Git can facilitate greater reproducibility and increased transparency in science.

Source code for biology and medicine. 2013;8(1):1.

. Dabbish L, Stuart C, Tsay J, Herbsleb J. Social Coding in GitHub: Transparency and

Collaboration in an Open Software Repository. In: Proceedings of the ACM 2012
Conference on Computer Supported Cooperative Work. CSCW "12. New York, NY, USA: ACM;
2012. p. 1277-1286. Available from: http://doi.acm.org/10.1145/2145204.2145396.

. R Core Team. R: A Language and Environment for Statistical Computing; 2016. Available

from: https://www.R-project.org/.

. Noble WS. A quick guide to organizing computational biology projects. PLoS Comput Biol.

2009;5(7):e1000424. pmid:19649301

Leprevost FV, Barbosa VC, Francisco EL, Perez-Riverol Y, Carvalho PC. On best practices in
the development of bioinformatics software. Front Genet. 2014;5:199. pmid:25071829

Fowler M. Continuous Integration; 2006. http://www.martinfowler.com/articles/

continuousintegration.html.

Vizcaino JA, Deutsch EW, Wang R, Csordas A, Reisinger F, Rios D, et al. ProteomeXchange
provides globally coordinated proteomics data submission and dissemination. Nat
Biotechnol. 2014;32(3):223-6. pmid:24727771

Ahmadia A, Aiello-Lammens M, Ainsley |, Allen ], Alsheikh-Hussain A, Banaszkiewicz P, et
al. Software Carpentry: Programming with R; 2015. http://dx.doi.org/10.5281/zenodo.
27353.

Credit where credit is overdue. Nat Biotechnol. 2009;27(7):579. pmid:19587644

FORCE11 Software Citation Working Group. https://www.forcell.org/group/software-

citation-working-group.

Europe PMC Consortium. Europe PMC: a full-text literature database for the life sciences
and platform for innovation. Nucleic Acids Res. 2015;43(Database issue):D1042-8. pmid:
25378340

Buckheit J, Donoho D. Wavelab and Reproducible Research. Springer-Verlag; 1995. p. 55-
81.




2017 liy | 57 ~2all Arinaleolil

18.

19.

20.

21.

22.

23.

24.

|||||||||

Cock PJ, Antao T, Chang JT, Chapman BA, Cox (], Dalke A, et al. Biopython: freely available
Python tools for computational molecular biology and bioinformatics. Bioinformatics.
2009;25(11):1422-3. pmid:19304878

Goecks J, Nekrutenko A, Taylor ], Galaxy Team. Galaxy: a comprehensive approach for
supporting accessible, reproducible, and transparent computational research in the life
sciences. Genome Biol. 2010;11(8):R86. pmid:20738864

Gatto L, Lilley KS. MSnbase-an R/Bioconductor package for isobaric tagged mass
spectrometry data visualization, processing and quantitation. Bioinformatics. 2012;28(2):
288-289. pmid:22113085

Sturm M, Bertsch A, Gropl C, Hildebrandt A, Hussong R, Lange E, et al. OpenMS—an open-

source software framework for mass spectrometry. BMC bioinformatics. 2008;9(1):163.

Perez-Riverol Y, Xu QW, Wang R, Uszkoreit |, Griss ], Sanchez A, et al. PRIDE Inspector
Toolsuite: Moving Toward a Universal Visualization Tool for Proteomics Data Standard
Formats and Quality Assessment of ProteomeXchange Datasets. Molecular & Cellular
Proteomics. 2016;15(1):305-317.

Eglen S), Weeks M, Jessop M, Simonotto J, Jackson T, Sernagor E. A data repository and
analysis framework for spontaneous neural activity recordings in developing retina.
Gigascience. 2014;3(1):3. pmid:24666584

Li H, Handsaker B, Wysoker A, Fennell T, Ruan J, Homer N, et al. The Sequence Alighment/
Map format and SAMtools. Bioinformatics. 2009;25(16):2078-9. pmid:19505943




