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=R

ARl OE, SRTLSEERARELETR, EANEWEERE, EFZIEWAIE
KMER, HLAENEMR. WRATEMRIEL, U ZNEEERKIER .

PR HA TSI TR o

o HFH: (RIEIERIN, FRHLED, FREPRIRISIFEGE.

o izfTH: {RIVBIERLIN, WITH. AIRERUEIR, EANFBEREERIETFSE.
13177 BRI SRIFEGHE .

o kI {RANETTRRIN. AIBREHFIER, HANFBREERIZTHB.

o KN (RINETTRY . AIBREHFWER, BAFRRERETEMER.

o HUH: X ‘7 gUEL, W7 “BUE” BIE, BUEIE1T.

o EHUH: BURIETTAII.

1.11 1BX2H

¥R ( Physicochemical Property )
Molecular Weight (MW):
DFEXN), BF5RF, HEDFEE100~600Z2(8,
Molecular Refractivity (MR):
PIRME, BRTFHFIURE. IFEIRMEND.
Volume:
SRR,
Density:
2=, Density = MW / Volume,

pKa:

BEREEY, ZESHUESYNENEREEX.

Check Acid:

EeTRE, acid D F=EEME, base gttt

nHA:

Number of hydrogen bond acceptors, SH#EZIRRIHE, &IEFE0~122208],
nHD:

Number of hydrogen bond donors, S#ANEE, REE0~72iE.,
nRot:

Number of rotatable bonds, hed&#ERIE =, &IEE0~11ZE,

nRing:

Number of rings, 2 FHHEE, &EE0~622E,

SCRGREA 02 (2023-11-02) IS © ERRAGIRAT 57



EirEses
5z =12

1 e (EEMHENFIZS )

MaxRing:
Number of atoms in the biggest ring, & XIRHIRFE, HIEE0~18id,
nHet:

Number of heteroatoms, ZEFHIE =, BIIEREFHISRFIIEFE, RIEFEE
1~1522]d],

fChar:

Formal charge, FE=UEBfEf, RmIEE-4~4208),

nRig:

Number of rigid bonds, RIT4§2A9EE, &{EE0~3022/8,
Flexibility:

DFHIFEME, Flexibility= nRot / nRig.

stereocenters:

Number of stereocenters, IZ{ASIIANIHE, &IEE<=2,
TPSA:

Topological polar surface area, ¥RFMRIEFRETR, &EFE0~140Z2E,
logs:

The logarithm of aqueous solubility value, ZAMHEARIXTIEL, Efiflog mol/L, &
+[X|8)/9-4~0.5 log mol/L,

logP:

The logarithm of the n-octanol/water distribution coefficient, FE/AMHERINTEL, B
fiZ3log mol/L, &{EX[EFE0~3 log mol/L,

254t ( Medicinal Chemistry )

QED:

e quantitative estimate of drug-likeness, B Z31% .

o LERMERR: KTF0.67HFIKEN, 049 ~ 0.674F3KE, NF034RUEMKE

o
SAscore:
e Synthetic accessibility score, GREAIRMEDE, EEFED FHEREZEE.
o ZERMEE: KTETOHRESHK, NFOARBEM-
SCscore:
Synthetic complexity score, SEZREDE
Fsp3:
o IKIBNE, EMHED FHITEAENERE.
o HEREEE: KTFEFETF042HRIE.
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NPscore:

e The Natural Product-likeness score, RIAFHIRIFBIIEITESD -
o LERMRE: REFE-5~5218, DEMSRBEERAF .
Lipinski Rule:

e Lipinskiflll, MW<500; logP<5; nHA<10; nHD<5,

o LFRMERE: BI2MRULEAHEULMN, KRREIIEELHRE.
Pfizer Rule:

e  Pfizerfillll, logP <=3; TPSA>=75,

o LRI MIMEARHTENE, AFRESIL.

GSK Rule:

e GSK#M, MW < 400; logP <4,

o R BWELULEMY, KREEGRIFAIRZHERHLE.
Golden Triangle:

e Golden Triangleflll, 200 <MW <50; -2 < logD <5,

o R BWEULEM, KREEGRIFIIRZMERHLE.
PAINS:

o IREGPLEWITIE, PAINSEIREEB480NFEM,

o FERMR: HERARESIONFELILEZEERE, TLIEEDETAILEEFILE
AYFESHDNHLE -

ALARM NMR Rule:

o IMEMPUSYNTIE, ALARM NMREUREER751NFLE1,
o ZEERMETR: [BPAINS,

BMS Rule:

o IMEMHUEMTIE, BMSEIEERR1761F45149,

o ZEERMETE: [PAINS,

Chelator Rule:

o INEGHUEYNTIE, ChelatorBiREEGSSNFLEN,

o ZEERMRER: EJPAINS,

¥z ( Absorption )

Caco-2 Permeability:

o  AFERZEEMIER (Caco-2) ARMGITEMZEN. 87Alog cm/s,

o ERMRE: KT-5.15 log em/sHEREBRIFRIZEM .

MDCK Permeability:

o  MDCKMMERIRNLSEFRE Papp ARG ZMIHN AFRIIRISIER . BB

cm/s.
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o LEREERR: KTF20 x 10%cm/sKEBEBRIFHIEEM, 2~20 x 10°cm/sBEBE—HR
BiEME, T2 x 105ecm/sEBERENEEN

Pgp-inhibitor:

e  Pgp-inhibitor, Pgpiliil. 0J93EPgpHiil, 179PgpHiHl.
o LEREMER: FERSEEE0~1ZE,

Pgp-substrate:

e Pgp-substrate, PgpE[&. 0/99FPgpEE, 1/9PgpE[H.
o ZERMERE: MWETEEE0~1ZE,

HIA:

e Human intestinal absorption, A{RIZEIRKIEIR. HIAKTF30%XEEBTRIF
AOTRITHE (HIA+) , /NVF30%7 (HIA-)

o AR FIERSEEEO~1ZIE,
on% .

e The human oral bioavailability 20%, AKOREMFIAE . KF20%H ( Fage
+) , INF20%5 (Faoo-) o

o ZERMERER: FUNERTEEIE0~1ZIE,
F30% .

e The human oral bioavailability 30%, AMFOREMFRIBE . XF30%7 ( Fzoe
+) , INF30%A ( Fapo-) o

o FERMRE: FUWERSEEE~1ZIE,

%% ( Distribution )

PPB:

e Plasma protein binding, MFXEQESE ., SEEMNZS LS IWAYIRNSER
o

o ZERMER: ASE/NTINLEREE.,

VD:

e Volume Distribution, {KiR%%, B{IAL/KG.

o ZERRMRER: VDIETE0.04~20L/kgZIE)iRIF o

BBB Penetration:

e blood-brain barrier Penetration, MiKFERE. (EFBTHRHERFZNANZES
IS IMAXEERE (BBB) AREIXEIE S FHN, HR, MFEBINERSNEY, 7F

EBBBZIELABI R PIRHERREER, Bf78cm/s, logBB XF-1J9 (BBB+),
logBB/NF&F-179 (BBB-) , H{EFEO~12I8],

o ZERMERER: FUNERTEEIE0~1ZIE.,
Fu:
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e The fraction unbound in plasms, FKRESMBEEBRILLE . Z9¥5IMBEEORIE
BEENS, BEEEE.

o HERME: RESHHXTFEFTSNEIRELF.
HEt ( Excretion)
CL:
e The clearance of a drug, Z5¥IHYERRE ., B{IFIMl/min/kg.
o R BREXRTEFTS ml/min/kgiiF.
Tq2:
o  ZGYIRIETHA, T KTF3H (Tipt) , INFEFIR(Ti-) o
o LZERMERE: HECEEMZE, HEMS, AFRFERPHUIK, BAEHER.

Vina score
LoD FIRITEAD FAIvina scoren#l .

similarity
BRORDFRITEND FERRS FIMBUUE, HERIRECFP4A TanimototBILIE .

score
MUBENDFRGZEEITD .

Vina Score1l

DFMACARRFNT IR, BEItEXEESRE, FiZRVina Scoreidt{THER, Vina
Score Top143#4.

Vina Score2

DFREMBRINTEESR, BITBEIIRESRE, Fi%IRVina Scoreit17HER, Vina
Score Top243#4.

Vina Score3

DFRHEMBRINT R, BUTENIRESRE, FHi%IRVina Scoreit17HER, Vina
Score Top33#4.

{tig ( Metabolism )

Metabolism

o ZYRBRMNIEATUDAMASE: F—MER (RUKRN) , FZMER (HiEk
) , AEHEERPASOKRIESE—MEBINEMARMNEXR, HEFR1A2, 3A4, 209
BITEEAAEE, KEHERERFR. 0J93EMFIFI/AEER, 1030HE%/ERE,
HUESEEE0~12Z2/8,

o AR FUWERSEEREO~1ZIE,
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CYP1A2 inhibitor

o YHREEEERPAS0 TA2TLEHMGIFI, 0Z93FENHIF, 17930HIF.
o LERMERE: MWERSEETE0~1ZE,

CYP2Q9 inhibitor

o MEEEZEPAS0 2COWEHIMFIFI, 0J9FEHDHIF, 1793MHIR .
o SRR UERTEETE0~1ZE.

CYP3A4 inhibitor

o YHREEEERPAS0 3A4TLEHMHIFI, 0J93RNHIF, 17930HIF .
o ZERMERE: MWERSEEE0~1ZE,

CYP2C19 inhibitor

o MEEEZEPAS0 2CTOWLEUMFEIFI, 0J93EHDHIF, 17937
o ERMER: MWERSBEE0~1ZE.

CYP2D6 inhibitor

o ZHIEIEERPA50 2D6ILEMNFIFY, 0J9AEHDHIFI, 1J9H0HIF,
o LZERMERE: MWMERSEETE0~1ZE.

£YEM (Bioactivity )
B-secretase 1 inhibitor:
o  beta-73UEEHIFEIRI . 0JARIMEIRI, 159iHEIFI, HEBEE0~1ZE,
o LERMRRE: FUUERSEEE0~1Z/E,
HIV inhibitor:

o HIVEFIHIFIF. 0J93FMEFRY, 1930%IFI, HEBEE0~1ZE,
o EREER: MNERSEEMA0~1ZIE.

=t (Toxicity )
hERG Blockers:

e The human ether-a-go-go related gene, hERGFEECME. BREZEIE
IC50>10umaE 7E 10um/NF50%3HIZRTE X SIhERG- (0) , 1C50<10umayETE
10umMAT A F50%IDHIZRTE X BIhERG+ (1)

e O0JhERGEBME, 19hERGIRM, HEEEIFE0~12218,

o LERMERE: MUBERSEEE0~1Zi8,

H-HT:

e The human hepatotoxicity, Z5¥RHR{5. 09H-HTREME, 189H-HTREM:, #E
SBEITEO~12/8,
SERERE: TERSEEE~1ZE,

DILI:
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e Drug-induced liver injury (DILI), Z5¥FFR{%5. 0J9DILIBEE, 19DILIBEME, %
BESBEE0~12/8,

o LERMERE: FNERSEEE0~1ZIE,
AMES Toxicity:

e The Ames test for mutagenicity, 5%, 0JIAMESERME, 19AMESERTE,
HEBEE~1Z18,

o HEREMERE: MNEATSER~1ZIE.

FDAMDD:

o ZYBMITERE. BAImmol/kg-bw/day, /\FETF0.011 mmol/kg-bw/day
JIFDAMDDPRME, £3F0.011 mmol/kg-bw/day JJFDAMDDREM: .

o LERWR: MNESEEE~1ZIE.

Skin Sensitization:

o RENIBIE. BYRBISAIERISEIMERMMERR, B—MERRIEIR. 03FR
RRBREES, 1ARRRISE, HEREO~1ZiE.
o ZERMERE: FUWERSEEE0~1ZIE,

Carcinogencity:

o HuEit. OXIERUEY, 1HEUE, HIETE0~1ZE,
o LERMER: FUNERSEEE0~1ZIE,

Eye Corrosion/Irritation:

o RABFZIRIE/RUBIE . FAIEFEIRALNIRIRBRIBIRE, EtAERERANER

RETTSHP, ESZINENENGE . 09IEIRBRBIRIEREE, 10IRE
iR E R, BEEo~1ZiE,

o GERMBRE: FUWERSEERE~1ZIE,

IEEtE ( Environmental Toxicity )

Bioconcentration Factors:

EYIRIERE (BFC) » EMARNEMEUSYIRNRERKPZMERIRELLE, 2R
log10(L/kg) o

IGC50:

48 hour Tetrahymena pyriformis IGC50 ( 50% Inhibition Growth Concentration ) ,
S550% Tetrahymena pyriformis&A<iifl, FE48/NIERNUEMRIRE. B
-log10[(mg/L)/(1000*MW)] o

LC50FM .

96 hour fathead minnow LC50, £%{50% fathead minnow%kT-, 7£96/\AtER91%
HMIRIRE . B{79-log10[(mg/L)/(1000*MW)],

LC5oDM:

48 hour Daphnia magna LC50, £%(50% Daphnia magna%tr-, E48/\ITFHILE
MIRRE . B4779-log10[(mg/L)/(1000*MW)] .
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Tox21 iEHg ( Tox21 Pathway )

NR-AR:

e Androgen receptor, MEMERRZK, & AR{Z‘E%riﬁUﬁJH?F%DEWfE?&"&%&%’fE?&F
RPEXBEIER, IO TFIMMSARMEEER, SRR EENARDLINEE, H
gl_:m%ﬁﬁ%q-%ﬁﬁm SSBIEINEIEN, ONARTIEM, THAREEM . #(E
i0N1Z[Ejo

o ZERMERE: MWERSEEE0~1ZE,

NR-AR-LBD:

J ?%i%ﬂ%%ﬂiﬁaﬁséﬁélzo 0J9AR-LBDTGEM, 1AR-LBDAEME . HIETE0~1Z
8,

o ERMER: MWERSEEE0~1ZE.

NR-AhR:

e The Aryl hydrocarbon Receptor, BFEIRZK, ADRRE—MELINEEMHERE

. S5ERFR. MNSRFRAESE, AEE—RIIEERIFRE. 0J9AhR
FTiEtE, 19AhREEE . HEE0~12Z/E,

o FERMER: WNERSEEE0~12Z18,
NR-Aromatase:

e Aromatase, H&EWES, RUEHEEWMSAIXERS, 0J9AromataseTiE M, 1
JFAromataseFiEtE, FEEO~12218,

o R FUWERSEEE~1ZIE,

NR-ER:

e Estrogen receptor, WEMEZF ., TABSHFHABTREER(FER, AH /Z‘:FHE
YMSERIIEEIER, SEIAEENRD LI, RILFEETREEYEIERS

BEEAYSZNm, 09Estrogen receptorfoi&lE, 1/9Estrogen receptorgigit., ﬁ{ﬁ
F0~12 08,

o ZERMERE: FEATEEE0~1ZE,

NR-ER-LBD:

o IFMESARMALSX . 09ER-LBDEIEM, 1HER-LBDAEE . HEE0~1Z
I‘Ejo

o LR MNERSEEE0~1ZIE,

NR-PPAR-gamma:

e peroxisome proliferator-activated receptors PPAR, IS AYIEHMAISIEMEIES
K. PPARZ—RHBIARIEAIZIEREF, PPAREBZRIZE31IELEIPPAR-a.
PPAR-6 ( XFRPPAR-BEXNUC-1 ) FIPPAR-y, 3 BIHARERIEE RIS, PPAR-yZ{K

(IBIEIRE ) . 25 ETHESKE . 09PPAR-gammaZiElE, 1J9PPAR-
gammaBigtt, §5Z1EEO~1ZI‘ET_IO

o IERRRE: FUNERYEEITE0~1ZIE.,
SR-ARE:
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antioxidant response element ARE, IiEtRMNITH . ARESN2ESE, Bl
FAENMEWEEERMESR . ONARELEM, 1HAREGEME ., HET0~1Z
I‘Ejo

ERERE: TUERSEEE~1ZIE,

SR-ATADS:

ATPase family AAA domain-containing protein 5, =FEIREEERIEEHS.
ATADSSIEEZMAEENDNAIRBMAERHRKFE LB, 0ATADSTEEME, 1
HAATADSHEN, HIEE0~1ZE.

LR FUERSEEE0~1ZE,

SR-HSE:

Heat shock factor, #uMER ., HSER—EINREHEXERR, HMBEZIHAS
;.EEFEEAZH{&HJ}EHB‘EHJE’ﬂ%ﬁ?)ﬁ%\iﬁéﬁo OAHSETLEM, 1HHSEREM, #E
i0N1Z[Ejo

LR FUERSEEE0~12ZE,

SR-MMP:

Mitochondrial membrane potential, ZGHI{ABRFE( ., Lot EEMBYIMEERL

ATPHIEEHS, 2IEHMARsESHR. S5MAREFTHNEZSMIBE. KrKRTE

FHRENSERAEREETTERANE, ERERN, ERFREMET

RENATIRD ST RERRIERR, BIMMP, NEFEMIEHPHIMMPIES

g?ﬁﬁz{ﬁgﬁ?‘—%EN?%*WZFI}J‘H‘EE’\J%DFJ] o OCAMMPTEME, 1AMMPEEM, #
E0~1208,

LR TUERTEERE~1ZIE,

SR-p53:

p53, —FMIMEINHIREF, EHIMEEERRIE. EREEMEIES, 50%LlES
HIZEERIRE . 09pS3TiEHE, 19p53FiElE, BEE0~1ZE.

HERFER: UENTBERE~1ZIE.

E3H] ( Toxicophore Rules )
Acute Toxicity Rule:

B0 F5H, SRR FEERREENREGSHES RSt

SRR YEAFRAESONFEMLERLIEERE, JLAEIDETAILEEITEAS
BYFEEMHFHIE

Genotoxic Carcinogenicity Rule:

NMINFEEE, BRZFENTREBTEESHS BRUESERERET .

ERBR: HEARAESONFEMERILEERE, JLUEIDETAILEESMIUAS
AYFEEHHHLE o

NonGenotoxic Carcinogenicity Rule:

23NFEE, BRRFEETRETIRRESES EEUEEEERES

HERER: WEAFRES O TFEMLERLEERE, JLAEEDETAILEESFTILHE
AOFEEHIAHE o

SCRGREA 02 (2023-11-02) IS © ERRAGIRAT &



EirEses

FAF$5rs 1 FPtERs (EhEEH )

Skin Sensitization Rule:

o I551FEEN, BB TFEEARESHEKIRG.
FERER: WERFRES O TFEGLRIEIERE, JLUBISDETAILEEFTITH
HYFEEHDIHE .

Aquatic Toxicity Rule:

o O9NFEEN, BBIZFEMARSXRIA (BIEK) ElEStt.

o FERME: HERFRESONTFEMLELEIRRE, ATLUBEDETAILEEFTILH
HYFEEADIHE

NonBiodegradable Rule:

o 19N TFEN, BB ZTFEIENREEAREYIIERE .

o ZERME: WERFRESOANFEELELEEE, ATLUBEDETAILEEFTILE
HYFEEHIIHIE .

SureChEMBL Rule:

o 16ANTFEN, BB ZTFEMNAIRESEENFIYINFELS,
ERER: WERFES LN FEWLELEYERE, FJLUBIDETAILESRILE
HYFEEHDIHE

FAF-Drugs4 Rule:

o 1540FEN, ERZFEMEATREEES .

o HERME: WERFRESOANTFEELELEIRRE, ATLUBEDETAILEEFTILE
BOFEEHIHFALE o

1.12 {ZiTicR

& 1-8 {2iJicF

MEhRA | &fmBf | B5URE

03 2023-12- | FB=RIEX K.

30 wie:

I TR

XIEFRRUE, RANEEZ D F.
e

SN FRRIEERS .

PFREMELR,

PFIIETEERN o
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XHEhRA | R BEE | (EduiiA
02 2023-11- | FORIEX A
02 iz
o EIOREM
o EmOKDFIRIT
o Al{EHY
(5
o DINIE
o DT
o BEHREHIN
o DFEMETTN
01 2023-08- | E—REX A
10

MAERRAS 02 (2023-11-02)

WRIERE © HERRARBIRAT

67




EirEses
5z =12

2 AFiEr (EETES)

2 ARFER (EE&

|
I~
op

2.1 BFEAETEERIRS

(ERRE

ErEaelk (ElHealth ) FERETEARAFIABIFRARME, HERES. 4
PR AR = SR AT WA R &

FaNEREMSHE. SUREE. SEMLAE. &6, SFRAIRENSS, itk
SfE R . ATHYT, IRAETRERAIRSZENDMETKTE . RIEEFZRIINE
AR, ENEETEREEINE, NEEET KBRS

FEHNBEEE. #EEE. R, TR, AR, RESFORMEER, 818
HE T EERARETFIA AR .

VIFEEBETNEAMMCAITREIEEIE. STIARNSITREIEE. RN
AREBETREITEB CRINITRE

ElHealthi2 7 MEW D TTRIZAIEEF SRR, SITLSEMERFREEER
MR, FRERAPAE, FZRBEXSTRE,

EIRYEERL T & T FREAYupyter Notebook, FIAMRMMAZINFAAMIEATIE, BT
IREFEUREL) IS

2-1 [FRERE

IS |
Ak SERTER
SVEF LSRG ZBE

N5k 02 (2023-11-02)
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ARS5FHR

Er SRS EE, BAGNBEERENRETESRARSIHE=ERINF. B
1TRINSHEE

2.2 KB

=R

BITEYMERFRY, FEATFTABRERS (Windows. Linux. Macs ) [REA,
TELMG—HEHERE, B, XEREEERRNRATREGE, TR, EHE
BEZ, BEMEEFHMEIISEDockeriZE&, AILFEFREARNTEFIZETT, F
BidEIHealth FERIBIGEIE, LMSMETEAA, IRABE TG LEFNIZET.

DockeriZ g 2— MElR, 2RENAHSFRNER, EEEARNBEIRAILIEE
$BIR, BHla— 1 DockerfZEA LAEE— 1N TEAIUbUNUIRIER FINE, Eﬁ&“‘**
BREZEONBEREFRERES S . ElHealth EEFEREEEHGIRSS ( Software
Repository for Container, fEFRSWR ) #{TEIRZHE. X2 E=HEEGEE,

RzFd

ElHealthERRIB— DT FUEMIT TN RIZEIT . NARENERFRHMIETIZ
Eﬂgﬁ;g%ﬁﬁg‘@ﬁﬂ’\iﬁﬁ’\ﬁ%{%ﬂ%, R FERTLIRSZ(ER, BRI LUSS N ARmAENR
FEEREX(ER .

ERLIEMBNASIERS, EERBETZMENNA, BalLIBITRRNARIRIR
EE RN, AR T MRS, kA QIRE. ISXAE. QA
FMIRTHATAIERIE

AN AEEMEREEIIREE.

o BUENH

MAREMEEFTHRNRGIE, SYUEWERHRGHF LEEFES, FEd
“ETEERZAE” SIASEXIE

o SANAH
NRRRIMBE#HRTYS, RETAERENNA, JEE “SANA" RI73%,
SAEHSHIMBHER,

3 =1

iE

gHealthEF'E’J DITAEE S otMIEFAEN BT EEMNHIENRA .. BEES
EX o

DITREELPHE—TNAEMN, ESTNAMRIRED, — T NEEEFAR—
MRABREA, REFRIE N AEEREIRFER BRI E TFR.

o um*ILLmu*ilﬁl"’ﬁ%@”L @UL!&E’J:ML*EE'HT_ fiEF e ':F' =R, 2N YO
“‘BANRE AE, BRETHMRBENRESAZECHIEF.

SIBFIORIEE REREYIERSD, EoJUAEF X RZCIESHTEL
FHORESENETBES IMERE.
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2 AFiEr (EETES)

2.3 HERITIE

2.3.1 WISERRSS
AR

W SERRSS
BEST
*F
1.

EMEARSHAEERT, FHITWSSERIAE. WIRSE, WSAELT
REHRENS

TOSLARSSHY, HERLNEKRSWL . INRAHEK
B SRERSERFKS (IAMIKS ) .
AWRSHOEMEM=PE “‘FHEWRS” X, WRAZFKS; 88 “HAY
FKS” RE, MRPREKS.

SEE,

IBRHEFLE

2-2 EEWRSHER

IESHG HEHEKRS
S
BREE
XEEH  EEA
HESR—EA?
Bt 3% 2021/07/07 09:26:05 GMT+08:00
| szies BURER

BRAFERESFER . RERMITEL, BRLURFEREITIER.

HHEERFEAN S, FE R EIRA,

BRENZEBEHE, EENIRSIERFIEE “ NTERE > EfFSaEK
ElHealth” .

BEARFIRAAIMIicrosoft EdgediGoogle Chromeiil 51288 RN = TR

&, EFERRHIRAGoogle Chromeiflsiss
2-3 fR$35I%E
’ Q

© ERREE S EESFEINES

D TIEREZEE HECS EERES SMs A TEsss

o) EemREs M ITEFHETRES OMS FRSiEs ModelArts

- T¥EETE (DM EAER AppCube 3Hilens

il szher s INEEE ProjectMan ModelArts Pro

=) =mEEvs VR RESFES CodeHub EE=EE

O =mewsves EsmREES o S Cloudsuld RS

ERFE 52 CodeCheck

@ FEEEES 0 Jry—— R

&y EHEER VPC mEE %7 CloudRelease

R FIFESHEEEMTE ROMA Connect FirksE CloudPipeline
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EirEses
5 =12 2 AFiEr (EEYES)

2. #ENETERME ‘%7 WE, BE “ElHealth”

2-4 TYSE ElHealth E&

Fac

EFERE (ElHealth) FESETLHTANASER RS, SEREST. SURENERTAS MIERHNTUARETS, FoRICCEEANE. SEREaE 2

=
3. RIESERFRERIEFTESLI.

2-5 i®EFI S

< | ElHealth

E<is

FEESEZESTRIAARNEMEE: SREEESERLSMKE, IR NEDE, BEHFEE

FaAME HEEFA HOTE

WaEaTE “ 25 35 48 52 52 78 95 95 15

SHEE EENT: SdESREs—1E. @

- X BEnEEREESWSHIXE, AIROMESER, REHTEE. &
EXH=IRS R ERNEREE .

- FEPis: EmE ‘BRYET 5 ‘UFEe” .

- FHUESR: &F ‘8FER” & &KE” iHE.

- TOEEHS: NREER ‘BFER” 5, RIEERHRIEREWIINS; 4
RIEER “12F7 118, THRERBLK.

AEBMEER, REGEF-mEEIRIEEE, TERPBFNRE. &
ﬁm’@;, Eﬂéﬁ%%gﬁﬂg_ﬁ\ﬁo

4. BE ‘T2, WATRFRE.
5 BE “VRAWXT , FEMTR, TaRSBEE.
MSLpkINiE, HBEKRLI0DHAIETMIRS BalEtE, BiOFT. &5k

B, GRS ERET S ATA.
2.3.2 WSLFEERE

FEREISAPWLESE . FEIRETERYT, TERIIER~ENRE. &
JUBEFA LR ‘B8FE , EEEEENEMERE.

1. AFeALAREAFE, &R ‘REER° > ‘FHER" .

2. AFERENEEE ‘EEE° , BE ‘ULEHRERR
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2-6 WIEFHREER

tRpnE

3. EEEZE8RER.

%= 2-1 SH0RA

e ol
RiFEE IS ETFIERAZE . TEFEE .

MEFERAZEESHIENZ . ABDE. REXMR
NRAZS. IRFEESEEEE. Brofins.
FHRISEFHAER

AU EEESTGFRISLANE o

MLEE WEEZCGRIHE . BETEE: 1-50,

MISERF WIEBBIK. REA—TR, BRKA—F.
=GR EEREBNIEEARFNENITE. BaszZ45EmE

MBI AEEE S ERFH L o

Rz A Epe FHEEEEYE, BRASEXE
SRR

27 WREHE

4. RBFMKE, BE ‘AT , ARBE AT .
5 HEZRSITRRE, S “HBAIRKT .
MLRINfE, FILE ‘BB TEEEEEEER.
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AR
o XFBIME, BRETFEAZBHMKA, BELURFHENSARELER.
o BUHEEGROINAE, BRIRBWE.

o EHFALEH, ERENREE, WFRREESRRINZER. MRFEEEMINGE, B
B JLAREER

. ARSTUEIEET RS,
2.3.3 WX RRRIR

Er SR FaWLsnE, BE “HATE” , B FeALLARIRARS, &F
‘REXER .

ERLURIESEFR B RIERWIIT B RIR . HREIE. HiEE. EREERTEF,
A RIEE BRI R R o

BIFER
£ ‘BRER" B, SRLIEHEEERR. FHESR. EEEINE. BiEFRER

B

ERILUEERSRLT IRV A3NEST o EI12/NST L “d240NBFT o “IET
K7 . “iA30XRT WRRERER, & “FAH PIRERUHEINR, & ‘5% B
wE RmAET . “EET . ‘sIMET . Ed, EEELRSXE, TESER
IME, REABREIEEFIE,

2-8 REEMR

| mome i 2 tEAEmE 3 sEs .
il

i

R Euw Eele Eelw ER EOR mE | sweE « | w2 | ExE

g

CcPU AE

WX EEIR
1 CUEER RE, 8% WEHERE

2. @EF AR . RIS . “RER” . BIERET . HEEL .
‘TEEHL” . ‘BIHE”
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2-9 MSTITE TR

Al AEE1 AIAK2 ARK3

s +mm =
mEE  VCPUs /T BR/BATE [z e
© eihealth.cpu.spec.cpul.8xlarge.2 32vCPUS/64GB 8/15 Gbit/s

eihealth.cpu.spec.cpul.8xlarge.4 32vCPUS/128GB 8/15 Gbit/s 2,600,000 pps

eihealth.cpu.spec.cpul.15xlarge.2

00,000 pps

g g & @

AR

WLGPURIERE, FEEBIMZLENVIDIA-Linux-x86_64-460.106.00kRA3KE, XTRZ
CUDATE&H11.2hA . MNERBIARIRERARA T L BEERTRK, BBRNARSIE
TrREmE THE

THAK: EFETARK,

- HENE: DHEBERITEIEEE . AEMAE.. BMSITER, #E1EEE,
HBARAFEE., GPUNNEREY, RIEF KGR, HAOEIIEER,

- ZE%#E: 40GB, RoJ&H,

- RS EETTRTECIZ(EWE, FE “AlbEImE" , BAIA100GB,
ARERRERITT E,

- iEmER: ®E CBFER7 % BERT IHE,

- WSEHK: WMMREER ‘BFER7 8, RIELRFEREEWSLAHS; W0
RIEFRY “IRE” 18, TEEREWSLAHR,

FERmMLEEE, RABETmIHnIBmaE, SEFWI—R, £F
RFRBFEE.

- WBXHE: REWIHE, 2107,
3. B ‘MR .
AL ERRE ‘BN .

HERREWXLE, ERFFISE “B27 , AT, X, EE. 728
B BERERE.

2-10 IHEZRYIE

health-14 TR chealthcpu...  4vCPUs|8GB  I0[20063  2023/04/03 1. aFEA 28
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add sk successfully!

add region successfully!

add platform-id successfully!

add user-name successfully!

add password successfully!

add domain-name successfully!
add obs-endpoint successfully!
add obs_install_path successfully!
add obs_down_load_url successfully!
add iam-endpoint successfully!
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add swr-endpoint successfully!
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health upload D:\local /src/ -r -f -1

= HEAHD:\localS 4R EIE srext 4 Fzd ( EElocal3lRAT ) o

health upload D:\local /src/ -r -f

" BE HENXMH, BEAMD:\local\test.txr SFEINE src3 {4,
health upload D:\local\test.txt /src/ --update -r
(1) e
o FIEERZPRINTIRAT, FTEMA ox/AEIL, W BIFEY/src/o

o FUEAMIIRRPFAIATIIRET, BEFER “BE/ER ok “BE\XG
B &, BIKIERERFNEFANEER, WRFFHaID:\local,

o MNRRFEPHEIFHFEMLLM () 2N, BTN REEEE EERA"
1EiSsk, SEFAVSEREEEN, FIUN: health cp "/src2/abs (1) txt" /srcl/
& health cp /src2/abs\(1\).txt /src1/
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LI]5: THERE

{EFdownloadasiSEIHealth EERIEIRE THEIAL, s T s |IRIES

RIEHE

HIEETHAIEES, ZX

yed=7

A%

METREHIURIR, THAFSEIASETHTME, 1B

I E PEUERIMDSES A ERERIMDSERI—EE, LURIRIERE FEIENANS
RtERERAN—EE

AN
o np/v\g:nt A

health download <srcdir> <destdir> [flags]

% 2-18 S¥uRAA

S¥ [E11S] EA/WIE | R

srcdir ¥ = TRIRIR

destdir ¥ = E[:plizEN

--rename | -e B FEhZ.

--recursive | -r =S IRIEEINRZRISINETE, WE T
%S vis

--force -f B ﬁiﬁﬂﬁ'ﬂ’ﬁ , NFTEEER, ETENT
LO

--flat -l & HETHN, FEE8 LE—RRXTRGEIE,
HETEHAIEIE,

--update | -u & SR THIRE, ®REZSHE, TE8
HRTSEEXS AR, NELUTERIST
HEUE:
o WHAFHE,
o g%ﬁ‘ziﬂflijtd\'—ﬁzliﬂﬂﬁﬁkd\*—
o YWIHHIEREIEXATEIA—E,

o %Al

AFBLAWindows 1+ Beihealth-toolkitBI{ERIZEE, LinuxFlmacOSIAtE(E A

BiEEARERE, ASE.,

a. TEEIERIREEMAswitchip SIENFRIERIINE . 640, fEFhealth
switch project testip<$HAZEIZ AtestiIIEF,

b. THMBHHEIREERM,
" TFEHIRBHsrc/abe txt3 4RI AR datag =4 .

health download /src/abc.txt D:\local\data

" TEHIMBEEJabc txtSUEFEIARM, EapiEHabcel.txt,

health download /src/abc.txt D:\local\data --rename abc1.txt

" BETHINE s SUFSEFRIFRE SR GR (B Esrc R AS )
ERMdataigz, B TFHEEFRHTHDRT.

health download /src/ D:\local\data -r -f
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iBIEhSEaES

" JRJATEINB Asrc SR PHIFTE XEFFISEE ( RABE S EFEAR
5 ) EAMdataigR, B TFEIREPRHTEEOESR.
health download /src/ D:\local\data -r -f --flat
= EETEHNMG ., BEIEPsISUETE TERERIEFIN S ZE A fdata
BEAF,
h:lalth download /src/ D:\local\data --update -r
MARY::
FIZERIZPRINTRAET, FREER/ /A&, WNBIFEd/src/o
WNRIBFEFFEIFHRERLL () 22209, =TS RIS RN IREA &

*, HERAVEFHEN, FIg0: health cp "/src2/abs (1) .txt" /src1/ &
health cp /src2/abs\(1\).txt" /src1/ ,

SRR E X RRIBRME RIS, Ei){EAhealth config clearas < ERTBRRA M
&M

MFHATRIASERS, AEELA TG XS,

Linux: #{Thistory -cip$iBMRALRICR, EREIHSITIER, ICRAK

8. Hf7rm -f SHOME/.bash_historyas<>, AIMIBRICRSUY, BE=HE.

macOSERSFE: HiTps -p $STmSHuBEshellZEE,

- ZEBUfjbash: BIESLinuxZRS18E .,

- ZEBzsh: fThistory -piLiERHRICR, EMERBIITLERS, ic
RORE ., H1Trm -rf ~/.zsh_historyin <, 1BHZRiREEX1Thistory -p
S AMERICEUE, BEHE.

Windows&%t: FHaiHiTaa<, FBEXHcmdEOSEIhEar<hIE
E,

29 FIEESTE
2.9.1 FUBEE T

ElHealthEERME T HUEERICIE . EWMEIEREH . ERILUSRE EERESHM
RS AEIHealth FEHEMEIERE . BT, BRTBENXEREN, IFBIEIETT
FRF RO EIRE S B I EE R o

BIEZEURERRY, BIRERIRDIRE T — ) EIERAVERIESR, BT EIREERRR
TEAE X EIREH, AR EXR . RELIRE D EH TRIRRIREIAE
=Hl, FRRAENEIEERRENIRIES IR RAENEIR.

TRE SRR

FENE “HKRINE " YRR BRI EEEIRRE, FHRMEXIR
MEIREER . EOILATE “EURE" WEHEE “shennongProject-database”

“ligandAnnotation-database” #iEEEEHIBEFE, £ “&EikR™ REHBEH
“shennongProject” #1 “ligandAnnotation” BEEIRIEE.

“WRINE " YRR ERR
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HIEEZ2M 7 HHEmRSEREATEYNESEERS. “WMRINE" SHUEEiE

Er SRS SHEHRRA, NITERSERRIIFRG, TXIRE2114E

REAHTEREE. SFNNFERUNMN, RETERERRI3DEE. FHITEB
g85001E L. #NIRKREYND FEIH1T 1 29185 F54)-$E _BCIBERAILT
BiHE, REBESRERIATE “@RIRE ™ H,

l 2-116 “ﬁ&lﬁﬁ 7 YRR TR AR

D EHealth

€ wncproject-admin / shennongProject

L EY snE raze maams Frs "

Double

o IYEKEREEEIER

HIEEZSIM T “HKIE" F8500SMESMRTERER . B8 T EDrugBank
igﬁr‘ ERRIID. YIBEAEIR. PE. WEN. SMILESEHET . REFIRZ14E
{l:llL‘l\O

@ 2-118 &Y BN EREBEHIERE

gene-assets / ligandAnnotation-database.

RotatableBondNu
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2-119 HUREEENR

]

G EiHealth ==

maze

GrowpOfomug

2.9.2 SRR

B EURERER

BIEEHURERRRD, B “HUER > BR” RECRIUEFEER, SRIRPEEERTIY
HERERE, THURERE, ARYIZE, TBIINSEEHTIR. JIEEE855
2. ik, X8, RiFRE. E5TR. EEUEE. 26— ERHEMEER.

BERIFITHIE—5, BSXi1005], SEREFIE T ERaTLUMRE .

o 7
S ZFRAAT LAFIPostgreSQL 11 iRAHIFEF Fs2,
o ZEBRFH

FRATEMPRERERPIER, TETREESETRIBHIERFIZIH
EREAE—, EREREZIREI0T,

o RIFH=
ERAMBENIIFRITRENE . SHIEFEFREMIERITGEN, IRES

o ERUEN
%}EEW*Z’EME’WUEE , BHEIEEPIHTEONEE, TEEESRET0

o
o fEHIA

SSHIRENTEEN, JLAMMERMESR
o =EOM—

MHIERFI— NS M EIERER—AR, RIEZEESFHFEMITEIER

B, REE—EZREI01.

2-120 BIEEHIREEENR

wwincproject-sdmin | WEEE

szsn ==
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2.9.3 S N\FIEEENR

SAER
RUTRBIRS A 5L
o FPAXFSAHMRBNER, APEEEMTERHRR, BAEMTE

‘BrEE & “BER7 , MEARIRASIHESN.
EEMSHSERE “BIR° &, BF “SAER” .

SABRIEE ‘TR , J_?zplﬁﬁgﬁ WEFESAIRR, TLUE “SAE
B PESUIRIREIR, BE “HBE” .

& 2-121 NEBIRE S &R

EAEMIRMTyamIERIEIEESENR, EaJLAIEARETRE LIEEFEHT
HF, ¥IEEERSZIFyamlEiymi&=, B3N REEBIZ10M,

SABRERF “ LE7 , 8F “TERANG” THAEERRTG), RWiEEL
BRIRHETS, BE “HE .

2-122 HEH&ER

TR, WAL

BB T
database:
name: demo # BIRER, ©WiE, KEEBE[3,32], REEEaFE. #F. fl%. T

X%k, BRLAFEFL
description: This is demo template # &g, JENIE, FAKERIF1024

columns: # BUREESIENEIZE, WiE, REA66EIZ100
ég%- name: id #3505, WiE, KEN,55], DRAUFETL, ReEEax8. #F. T
description: identifier # FliEA, JENE, RAKE1024
type: Long # BB, W, Z¥FLong, String, Double=fhZsEY
nullable: false # JIZERTRT, WIE
unique: false # 5 S BIENNME—LI5R, 8
primary: true # FIEBIERER, BiE, BESIIENtrue, NS FIERSAER
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searchable: true # FIREOEE, %

tips: uuid # FINESiES, IENIE EZSATERT, REETRR
- hame: user_name

description: user name

type: String

nullable: false

unique: false

primary: false

searchable: true

tips: string
- hame: score

description: score

type: Double

nullable: false

unique: false

primary: false

searchable: true

tips: string

2.9.4 BIEEEUERE

Bl AR

HIREESTIFER . csv. txt. vl SHERENRERE . SIZRIEIRESEMIESE XS
XS, BZEUERERY, JURNEESANSIEN Y, E=08EE, SFHRTLER
IBHIRITEE SAME. ﬂﬂ%ﬁ%éﬂﬂ’ﬁﬂﬂ’]ﬁ%ﬁ@ﬂ@éﬁﬁr TSR, FE
SRYEFERENHEITEAN

ERILAS NI B sl BEMRIR B FRYEIE S REUER: -
SR MG, BTIRESENSIRM . BETRITHRIREEREIRIIRIRME .

LDUESpe) ﬁﬁﬁ ST 05T O NY, BRIEZSMERRILMEREM SRR . LAE
212300, HRHRHEY, UERMIEEN, SREESH “At7, BREEMEE2
1778, EJELS‘Z#T— THIES A1,

MR

o TERMRS.csv. .txt. SRS, HRIBHSIUERUTF-8,
o NRIEERMRE, BWEUEETEHNF50051T, HBTZER, BMNFRDEEE.
o SAHIEXMHX/NEBNTIGB,

o FZHYdoubleZtBIFYE, doubleRVEUESEEIRE-2/1024 ~ +2A1024, 1E0-1.79E+308 ~
+1.79E+308,, BHBEEREISHEB/INSSE16ABE

2-123 Wi EE
USER HAME SCORE LONG —S5CCRE DOUBLE
user3 10002 1.5

user4d 10000 0.4
users 10001 0.7
usera 10002 1.5
usexr7 10002 1.5
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2-124 BIEEHURRE

DO O
= e o 8 o
g F & 5 T % 5

=P 6
HIRESIRBIFLIS, EULSBEIREERES, BEeaiEiE#HTEN,
1. BBEHIEEG LR “SAKE"
& 2-125 BIRENEIE
o
2. EERFESANEUIEUE .
BIERE csv |, *ixt, "V, HESIFutf-84RiE . SIAZUREYISIENRRSF
—¥, TEZEBNMEWFENEIIRESEFRY,
3. BFE “BE’
2.9.5 5| FAEUERE
5| FREIEE

FaX%Fs |IHEMINBNEEE, BREEEMRESRE, BAEMIER “/
BE” & “BER .

5|IBRYEIRE A RIS 5IBREIREASIFSANEE.

2-126 5|BHHIEE
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2.9.6 ETHHIEE
STREIREE

HiEEERESeRkE, ERILAIEIRERRVEIER TRIE . MIPR. FmBTIRF. FUHE
TR0 | REUREA S ISmEE . MR, FrIBITIR(E.

o IRiE

a. HEECIESAfE, REHIREFESEANGIEEFEFBER, ENEA LASBEH
“gmiE” 1%,

b. AEFEEMRIBIETHHREIIRE ‘R , EXEUE.

" RIERY, TRABAREEN, REE, FEXNREEEERERTE
5,

" WTERIEERE, WIERT, RAUFEIET.

2-127 JRiEHUE

wyq-test / job-1658884003036

¢ f(EMERE, BE “RET .
o HIBR

a. HIEECE:ME, PEHREESTHEASERFER, AL LARE
“UwiE” 1R,

b. EFZEMIREIEIETRORMEIIRE “WER™ o

2-128 MIFREEE

wyq-test / job-16588840030:

c HEMRREES, BE “HE .
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o MRIT

a. HEESIEAE, REHEFESRENGIEEFBER, AL LASE
“EMRTT &

2-129 #hig1T

drugs =

b. FEFMBRVENRITH, EEHIE.
BRI TROEIRBIZIRRIRAIEIUES
¢ EERME, BE “RE .

2.10 FHREE

2.10.1 EZRSER[AN

BITEMERERM, FERTARANRERS (Windows. Linux, MacE ) [RH,
XL —RNsHEE, [, XEREEFRRRAIIRHEE, 25, FA
BEF., BENEEEREIIRRNDockeriZ g, AILMFREFEABNKESIET, 7
BIZEIHealth FERNREREIR, SLMSHRTARM, RAFETRERNLEMIZET.

Docker{Ri& 22— MEtR, EBRNAITEIMRER, EEERR/MUNANTLUSE
75, Blan— 1 DockeriZFRAILIG S — 1 EAUbUNtURMERFINE, BEE(NEET
AP BRI FBFE R BRI SS

ElHealthEE&{ERHAE5%RSS ( Software Repository for Container, fEFRSWR ) it
TEREZH. U ENRGEE. PEMERWR, #ANMERE, 7 ‘B8R 1”&
F, LAIREXERBRTIEYNER . BTEaFE&FHEER, ITERDE. IR
s . MIBRFNEIENRIE.

2-130 BREE

[CAR 00N EFELE FrEsE - Q| G

43 ERE whER migR @ik R B BE

OOOOO 7 7
OOOOO
OOOOO

ooooo

ooooo

A YA YA N N RN

AR
o BTRHRA
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NMAREMEEFERNRGREE. flal, EAECell RangerRHERNRE,
F LfEEEIHealth 5, BINABIERESIN, FBENBERESITRE, TH
el .

o FAFBIENotebook

Notebook2— 1R EXANAIERF, ATBIES. . i517. elZ
NotebookBd, EAILUERERSRGR . ARRRETLEHEEAIFFLFRE, &7
VIETEHealthiBHAIEMRGEHIFEEMIRSR, F LEEETFR. BRIl
ElHealth & “FFAWE" PERILEENXREEEZENotebook,

AR

Bl#ZNotebooklt, MREMEENEG . ZBEENRS, FEETEIHealth FEIRHEAIE
BtSRABHETHIE

2.10.2 SN H{EER

RESA
BRIEBIMERHTHOMERE, RETARMBREGTLUER “BEEN" , 8A
HAmMBS, =T,
£ “RIGESN” I8E, AREREMMBFRIAG, BAEMRBR “PMEE” 5
‘BER
. BREMBEWR, HAFMERE, FiER “B57 , EARGEERH.
2. BE “BEBENT . FEERGRENIE . REMEERRE
2-131 RSN
=R EIE R
3. BE ‘T’ , TREGSA.
MEMIRE SRS, FEFE&IIF “RRE” 54, EREAENIE.
E iR LEER

{EAas< 1T L Heihealth-toolkit L1&I5R, 1F4ARI LIETEBS N LERREISWRR
BEE, FANGSHEBEBFEN ‘GSTIE > REEEGS™ &1,

2.10.3 LR[S |EE

BHRSIZE—FHRRISIE, AILIBRRIAHINAEIE—MRERE . AIBER.
BEBENER.
Be5 B FHEMERFRALLR, APUUMREEEREERRAIIBR5IE

IR, 1B(FEFECRIBIEEDockeriME, skEFREN=EMH=IRSZEEECSIEE
DockeriftE,

BN, FELnudERRET, TTLAERN TR RELZEER/GIZE,
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curl -fsSL get.docker.com -o get-docker.sh
sh get-docker.sh

(00 268
BRBEGIRSSIHEARRES1Z1.11. 2R EIRE HEER.
2.10.4 3REURER
IRENBIZ ST M ARRIER
SIS IRIFBRS, BATLUEEDocker HUbSER O, MH3I%, BOAIFSEER
BV RO

540, wJfEDocker HubskEXbwaik{4 ( B FBEREFIILLGRISEERE L )
(RARY:

IATFEBYEG, BIVEEIIDocker HUDSAER, FEINETHIE.

o HINRIERHEEMR, WUbuntu. Suse. CentosE.

o ENmIEESERER, Wava. Python, RIEEE,
o HAtBREMHFIRRR, tTomcat. Mysql. NgnixZ,

$RENBI#E Notebook BYE1%
Bll5ZNotebookRt, EAREM T RFSEIEENIEG.

o ERFHKR
TRMRIGEPY3IRA o

o BTENERKZ
BlEZNotebookBIFFRRIBEXRR, KT ETEEAFaBMIEMRg, &
FEETIRNNEMRGHIIFEEN RS
FTERARRERSS, SELRIEESHREGRSIFE, ARERUTRIRE
HENERTENEAHIR R o
# BRLER

docker pull swr.cn-north-4.myhuaweicloud.com/eihealth-notebook/eihealth-notebook:cuda11.0-
custom-v1.0.8

EEMBGF, HERETCUDA.0IRE,, {EACUDAT.0MER], FEEHITIL
THSEARET=,

export PATH=$PATH:/usr/local/nvidia/bin

export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:/usr/local/nvidia/lib64

2.10.5 #l{E Docker =&

HlfEDockeriZ(®R, BLATNMMITIE.

o RERASENFRE (BRENEIEREGR) : AEMRGR L, tbilUbuntu, EERR
{i?—:%#ﬁ%mcker&ﬂ#, RIS HIEIRER, BIRIISEIRRFREXHAIDockeriR
o

e DockerfileFUHI{EREG (BEFHER ) | BIERENRIESH
DockerFile, {#EFDocker buildtadiZpkDockeri={% .
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RIEA TN ERR
MREEEELEETN, TEBIRBARHERER.

F
- r BaR
BlERE | TS
. ! 1 ZERE
' | a # apt-get install xxx
i — . = i H # git clone https://github.com/lh3/bwa.git
‘ BNER # cd bwa;make
AR

»

e

RERTS U EIRG B
FRBIbERER=EERIRS SRS (ECS) BIB—ATIRSEES, FHERREAUE

{EbwatEiR
1. MELEM=IRSSEE.
2. TIRSSRCEMINGE, E=IRSBEIIRR, EFFERNRERSE. 2

‘IRREER" , MAECSHIRIKS, BRECS,

2-132 =R EEFIE

wezEsE O cwes  oamem
(i 8| =
®Q
EH/ID e TR ¥ wE v /AR 3 At 7 SWRE & i

RERES| ¥,

Bi— =B EitSeE, FFHEASSE.

fign, FBa—CentOSERR .

docker run -it centos

THMRIE

yum -y install https://dl.fedoraproject.org/pub/epel/epel-release-latest-8.noarch.rpm
yum -y install git

yum -y install gcc automake autoconf libtool make
yum install -y zlib zlib-devel

LHbwaikiF, TEgithub T Ebwah¥iEEs, FERAmMakemiE,

yum install bwa
git clone https://github.com/lh3/bwa.git
cd bwa;make

(11 #=eA
ETRSEZEITGIt, FHRBEANEEGssh keyiZ s,
HAexitiBHAEE,
BEiHFERid,

docker ps -a

HIFIRER

docker commit -m "xx" -a "tsj" container-id tsj/image:tag
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f5l%N: docker commit -m "test" -a "username" adb1127979a1 bwa:v0.7
- -al IEXRYRGEE, fluts).
- container-id: &zg8id.
- -m: RRATHNRBENXE, Ba0xx.
- tsj/imagetag: GEZ/ARERTAGE, BIRATBEEN
10. #fTdocker imagesin S EEFIESTRMAIDockeriEIR -

Dockerfile HHIERER
IRELFREFETE (PRIEMREEIEA ) , BiERADockerfile S HAHIES
&, MRRAREHLIEER, WSREELFTBITRIEDS, SIEIRENE
B

DockerfileF5 I ERG R RBFIERI S ADockerfile XS HE, ABEHIT
docker build -t tsj/image:tag .55<, BEEIERRESREIE,

e “.7 FiRDockerFileX{4RIIER, “tsj/imagettag” RNCER/HRIREZTAG

Ao
RIS UEIER S DockerfileJ5 =t Bl EES %
Fi = =]
__________________________________________ |
B
H77Docker Build&p$

1
! ! [ [ !
! LET Lo ! )
| i x # :;t-get install xxx b ) Dackerfilexzf x

! # git clone https://github.com/Lh3/bwa.git 1 H i # HUTIRE

mr # cd bwa;make L ! RUN yum update -y B

RUN yum install -y java

__________________________________________

Dockerfile SR EWERGE B < hl:

ABIRERER =M RIRSEERSS (ECS) SIE—A=IRSEE, HifEcentosiBig,
HESGHHINERXE, HiEDockerfileEBinSEAGIE.

ML ARSI RS

2. =RSBECEMINGE, E=IRSZRIIER, EHFEREETRSE. BF
“ITIEBER” , MAECSYIBIKS, BRECS,

2-133 =hRSSEE%IE
BE=EESE O mrms | GamEm

3. RER:|EIE.
BIE— 1 Z AworkdirlI B S .

mkdir workdir

5. TEZBR$eIE—Dockerfile3X 14,
cd ./workdir
touch Dockerfile
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0.

10.

EMBYDockerfile}g$iE2 M Dockerfile2E . ( BREZIRE RESXLY

FiZBEFHtE— =AM Fabe.txt, BlE—webappEH.

touch abc.txt
mkdir webapp

FEZERFTH—ITWEER

waget https://www.baidu.com/img/bd_logo1.png
#17vi Dockerfilein<, #HADockerfileX {7, HREXH,

#Version 1.0.1
FROM centos:latest
MAINTAINER ***u "***y@xxx.com"

#igEroot AR AEEHSHHITE
USER root

H#HPUTIRIE
RUN yum update -y
RUN yum install -y java

#HEFAR&HHERS
RUN touch test.txt && echo "abc" >>abc.txt

#XIINE IR
EXPOSE 80 8080 1038

#E B
COPY abc.txt /opt/

#EHHF
COPY /webapp /opt/webapp

#EHE R
COPY bd_logo1.png /opt/

HRENETS

ENV WEBAPP_PORT=9090
#HgETIEER

WORKDIR /opt/

#RERNmS

ENTRYPOINT ["ls"]
#RBERMESH

CMD [Il_aH’ |l_l|l]

HEES

VOLUME ["/data", "/var/www"]

HREFREIMAIEE, ZaSELIBRENTSIT, REEREKERIZRGEIETRGIA ST

ONBUILD ADD . /app/src

ONBUILD RUN echo "on build excuted" >> onbuild.txt
1REEEsciE, HiT:wqiRfFIB i Dockerfile,

HIFRE .

docker build -t centos:v01 .

Dockerfile ) .
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EirEses
5z mbi=12)

2 BFiEr (EETS )

(AR

{EFAZREXAINotebook EALREHIFEEXREGRT, BESELUTIRNA,

. Dockerflle':PT__fl«H TECMDLAKRENTRYPOINT, BUSEBEEMBFREHHA, 5liiEs
-%o

o EEBAIPYPI Mirror, ENAECE RN A =HIPYPI mirror, EAILATERSETH
TN TR ap<, BEEPYPI Mirror, WNREEAEMPYPI Mirror, EN&as<HaJindex-url (2
BHIREZERIPYPI mirror,
cat /root/.pip/pip.conf.product
[global]
index-url = http://repo.myhuaweicloud.com/repository/pypi/simple
format = columns
[install]
trusted-host=repo.myhuaweicloud.com

Dockerfile EAiE;

FROM

BEST BIIRXKES (EMER) . BRTERLN, & SZ#FE’JF;U&»J\E
FROM?EW, EEIESEEXNREEGIRESIET, B IJ@EIJ'F—AFROM
1B<S . BIERINZNFROMES, AILATERI—Dockerefile {4 EIFEZME
%o

MAINTAINER
FIREIERENFEERS: BP&. WfE, EURSH.
RUN

ﬁHEEﬂ“ESZ%{%EI’anv, BRRZERE. BFUKRERER. —RRUNIBSHITS
;:—Ln; SAELRIRG LOE— M RRUREGE, B TRESSENRRIRG D14
7o

RUN IEGIEBLATER .
- RUN yum update: 7£/bin/shEEZHHITHHESEH L -
- RUN ["yum", "update"]: EiZ(ERRFEHexeckHIT,

- RUN yum update && yum install nginx: {FRLFSIEBSEaSIEEAE
[E—£RUNIEGIF,

EXPOSE

FARIEIARRAHEXIMNTAYRO, S MmO ZEfERTERT . 78R

E]‘ Bid £41-P(X5)BIANEEXPOSE & Firfs e AVim 1 ARETE UI*ILJ:;:?I‘E’JBJEUL%
0, HfhS=tsi=E=ainl LUBI S ERiGO SIS RBE . SRaILiEE-p()h
B)2#EDockerfileFREXPOSEFR B E AR IRE M AT

COPY

BRbaIs s B REFIZIREF .

ADD

EFFREPRINME, XD ETLURENIM . W&k
- B13E: JES'UL# (%)

= IRIJETERER, YBIREEITFDockerfileFrE B REVEITHERZR

" WRZBURL, SHHESETRTR, REBHZSREE.
- BINM2E: BirER.
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" NRFEXHREN ERzipE tar VR ELESF, Docker=SEfEE
48, AREREXERINEIRERIEEME

" NRFEHR— MBI URLEERIMEESE X, WAREE.

e VOLUME
FEREELZE—MEERE U ER) fEHR, X AR LAKRE ENEL
FHESSR ., 21PafUUBEE—E~EZHE, BMEREF—FHREE
Bk, HRSBBARTLLLE.

e WORKDIR

PEFERRPTIHESIEE— TN IEER, XTERTLUEEER, Bl
EENER. RIEFE, WORKDIRAJLIEZIKIEE . SEM— 1 a0, BE—
ZWORKDIRFESFIERI B R FABRSTRISII TIFE R

e ENV
RESRETHNEEE ., HEiTasIHE, BiEikE-eSHOILUESIX MR
IRTEE, EALURNFFNRMEESE,
Bugn:
docker run -e WEBAPP_PORT=8000 -e WEBAPP_HOST=www.example.com ...
e CMD
BXRigERmASIRIAE TGS .
o ENTRYPOINT
FIRIEESREIHIRMINEITIMS, SCMDRM. XAIET: BITHHENR
ITESEGZEHISE, JENTRYPOINTEHHE, CMDEES.
- AfEDockerFiledhisE ¥ BB mATRIENAIZ Tap S Als -, NiE1THIATEA
i«AEEBﬁ%\%lS 'lo
" ENTRYPOINT [ "ls", "-I"]: fEESRENIIRERFRSE LS -1,

= docker run centos: iZ{TcentosBERT, BRIAMITEVGS 2docker
run centos s -1,

=  docker run centos -a: XiE{TcentosBEEATHHE T -as, WEKIANE
Ta985< Edocker run centos Is -l -a,

- &fEDockerFileFigE ¥ BEEEEIRTRIENIANIZ I TAs S /9--entrypoint, N7
TABNETEERIAETHS, TLLEITRI--entrypointS k&%
DockerfileAIETE -

docker run gutianlangyu/test --entrypoint echo "hello world"

e USER
FREEANZEITRRUN. CMD. ENTRYPOINTEE SRS HEERFELUID,
e ONBUILD

A =RE<S . MEEIRIRAT, DockerAUiRBITR RS ATERIONBUILDIESTSERY
S REFEIRGRITTEIET, XL HRSAEIRIRGRIEEETETHASHIT. R
BIARBERFROMIESIBEIRERNIRIRGH, ToM&ERIT.

{EFIFROMLAUX A DockerfiletaZ HAYRR HIRE,, 1R FRRET:
ONBUILD ADD . /app/src: Bzf#{TADD . /app/src
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2.10.6 H1EEBREI SWRIEBEGREE

1. LIERGE, BRELRSH/CIZATHIRGIENE, FRREESERRDH
5|2, HEDockeriRiR. MNREBEEREKTHRSIZE, BHITZLER,
. TEHSITIEAHITIRAEE.
3. {#Hhealth switch projectis$HAZIFFEAIIRB S,
# I OEEE
heaplth switch project <project-name>

# @wSwpl, FIaNEANEIZIdemo-projectfiIIRE F
health switch project demo-project

4, _HESEBBISWREBRGE.
a. f{#fhealth docker tagip$4AE HERIBIGRITIRE

source-image-name3fF HIERIRETR, source-tag-name 95 HIEHRGIR
%, target-image-name#[target-tag-nameR]HENX o
# e
health docker tag <source-image-name:source-tag-name> <target-image-name:target-tag-
name>
# an Sl
health docker tag demo-image:v1.0 project-demo-image:v1.0
b. {#EFhealth docker puship<$ H1EHEE
# aRSEEE
health docker push <image-name:tag-name> [flags]
# el
health docker push project-demo-image:v1.0

#liThealth docker imagesir SEESBHHRR -
FHGSNBBESN ‘BT IA > RREEHGS &1,

5 BE “HRE7, AREIIRTEES LENRR.

& 2-134 F§5IxE
EEELRE Frasn . ala

par=} [0S mexR b7y Bl R e
xe6 - OTHER

2022/01/07 15:43:. 2022/01/07 15:43:..

X86 - OTHER 35..  2022/0

OTHER 2022/01/07 1

OTHER 2022/01/0417:35 2022/01/0417:35:... g

ARM - OTHER 2022/01/04 1735 2022/01/0417:35:..  HiI&

AR

druglikeness - OTHER 2022/01/0417:25:...

6. [mnk] B “BEHEERE" |, WEENRGH T,
HEEGITUNR EEGSPRIEEESREE, T LENBERRAERS
“OTHER” , f&AILUSRIRFRCS S “APP” g% “NOTEBOOK” ,
- APP: HTFOIZRMARNER.
- NOTEBOOK: FF8liENotebookAIiE & o

2022/01/0417:25:..  #I&
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EirEses
5z =12

2 AFiEr (EETES)

ikl

RTREFEWSZE, FEFEABNINTESRR, BIREEMIM. EBERD
F1, NotebookSiRiZ(EISFEIRIE RIETT, EFNotebook/SaFFHhealth-
user, AfEWEMABEIRR Aroot,

et T B ENNERERLURIESSREZE . BRERIERE, ERTERZAR
SRR, (PHREFESRMEF TR, HMSEEAHEE

JERILRARUEE, BIERE LERGERRIIGEE. B, FIE EERMFE
B, EEREFFEERER

2.10.7 RHiER

BRIV ARG R MEIR D, HEMIREITRHMER.
RWER, FETRERT. FARSEHIRLE.

1. BREMBER, SANBEERE, &F “RE™ L,
BEFERDRIRGER, ENRGFBIRE.
BE “EBME” IR R

& 2-135 K7%5Ei%

\\\\\\ smiles to_2dsdf atexm

4. ERfMIE, EERHRERENEXER.
& 2-19 RMIRESHIRA
e L]
2R EMBEENER. SMKEN-1280FF, LUNEFEE

FIk, RRFHIMPHL() . T . NEFEIH
7, BURLUNEFESHFERE.

FERER ROANETEARREZEPRRTRRIET. E1ES, BRIEIR
FIRGEMRER . KMRINASRG R SIFHENRRETR.

RS RIRGAIMRA -
RBREGIN-6410FRF, IXFFFE, HF, Fh%, T
VMRS,

ESig) =R

IR IRERMIRBIIRE .
RENIFRES RS

a2 fER NEHRREIRBERIRERIA,
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2% A

)=y BREAFHHNE R . BRI
e 18Z: svg,png,jpg.jpeg
e R<F: 16*9
o K/h: FEBiZ20KB

T HIF LB RAEEIEIR o

5. B “MERH .

AL “HaARHm” NE, JUBERMIIRERS. SRERHRINE,
HLAE “BrEhip>ERHE" hEFERHIIRR.
(1] %83
o EXRMAVREAEERFIEIMIR, FTEEZRemEMMER.
o KRHPRIREGHLIEGH, BUERRESHRHEK.
o EXRHMAVEEAILUTRM T,
o E—PERMETLILHRIEIR, RXENRGR. ERATE, WEH. BREER,
AILASERS AR A S TITEE T . ERAERE, NWESRFERT .
o EXMANREE, AL “BFmin>HAIAS FiltiT L. TEREESITRANRER
BJLAER

211 TEHEE

2.11.1 TESEEAN

ElHealthdpPE— DT ERMKIE T N AIETT . NRATAASHRSHTRE.

NAREMERFRHRRGIER . BoILIBREGEIERRS, FHERGLEES
ElHealth e, BIINASIANRS . SIWEFRINATLARMER, LSS N
RHAENRIZRKER. £ ‘“MEASE” I\ ‘TR mE¥d, LBIFFXRRTIE
PRINA . BN . SANAS LENA, #FEENAFR. RA. tIZ
& . (EOEIERTIE, ATLAIBRTR, SEE . (E2AdE). eUERYa). IRINBEHITHE
Fro FRIHTER . (ZoFOMIBRAABRYIRE .

2-136 N AYIER

R S DI RFARENBIFTEEMEENRAN . MEFSHEN . wEEd
MIEIRITEREIE, CIRFRORERS T ‘MBEE” A ‘TR REYP, Azl
&, LIIREXERTIMBEFIRE. SUUFERE. SARESLERE, H
BEMEIFE. RA. SIEE . (ECNeIEE), TSR, elEE . (ZcadE.
BUZRdiE). RINEHITHER . HAAHRITER. RIEERE. BIMRFIIETZRE
BIEZ DRI
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2-137 l)II.:*EE§J§E

2.11.2 FEMNA
FEEIENRIZIE. BRIESS L. SHESHL, B2ECIENAEAET.
1. BB “FRENAT , EAFRENARE,

%] 2-138 ¥ﬁ§£r“ﬂi

2. EENARNERER, 81F ‘87 . REA7 . ‘BT . ‘BRET .
®” F0 R .

2-139 HEAXE=EE

T SR BERE TIREEVRI

3. EFEEBIRERA
ARG BNHED XFE NREEE.
4. ESREEDHL,

%ﬁﬁ%fé.‘ﬂn‘fn%%‘%%%l}ﬂﬁm)\ BESHPITE, FUKEST R, USFHFSHT
51A.

RBEMELIFSITRAN, BITRS256FF, REXHF3001T.

Ban, bamqciritim NS HIES Jagenomedir. threadflinput, imHESEA
outputdir, NRRENHESU TR

bamqc -t ${thread} -g ${genomedir} --noextract -o ${outputdir} ${input}

2-140 BIREE

|

}
L
It
il

L
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5. EIECPU. GPUSEBIFIK/N, EENEKRN, AEFEE{[IFGB,

- CPUZEMIKER T EBRIIETIEIRFNRFRE, UNRGIESRITErENE
S EF IR TIFEXBOIE2ARM LiE1T . 530, GATKREFX86I5<SEF
KBVEEE, ([FHCentOSHIX86RFALIFEGATK SR, MITECIZE RN FERTEE
“X86 ” o

-  CPUESK: BIRLIRERES, BUESEEN “0.1-128” , 8(C, HiF—(U
NG, ABEEOAC,

- MemoryEK: BIELREKRES, BYESBEN “0.1-3072” , BE{UGB,
B, FEEKIANGB,

- GPUZE!: EIRLFRERIES, BUESEEAN “FT. GPU, D310, Snt9” , &0l
EiEESNt9, GPUERFERO. 1. 2. 4. 8,

- GPUFESK: BIRLIRERES, HEcHAOZ16RIIEREH .,

- HETSRE: BREREEN, AxESk. NBBSRAERAEN TR
HRENTELR. HETSRSRERFESNITER RITEEE,

& 2-141 CPU. W7E. GPU

#
+

H
0
+

6. EEHMASH. WIS

SHIESH, MIASENEHSEEFAAS (String) , X4 (File) , X4E
( Directory ) , & (Enum ) PUfhsEEY,

2-142 2HIER

E] sn saet =3 e FE 2w ==
@ y za @ = @
Prer sEen suE =t 28 ey =
o \E &
® ) i ®
e
AR

1. MFRASE, T “FE” X, EEaELE, SMSHULIRESISHE, B
NERRZMEWFEINIT . FAPUTRIELEDSRERNSEHE RIS
Blan, FEMASHFBASED, EEMEILE, HHESHIRET21SHIE,
BBHORET21MSHE. P4, BRBENEMAMELFHERIT.

2. WFEHSH, REGEHGSPEETRESH, WERERLSHE, FTE2AiE
“uME” , FHES “BUAMET o

NSRS Directory. File:BY, BUMBEWXLY/FFL, BARRELAUER, FHk
B/ R IRB AR

WRBESEString, FAMEERAKEREIL256, HFFE. HF. T4
. TRIZ. NE=FRIE.

RBESENEnuMER, FEEEXE, HFEBREPRIEERIME.
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7. B “IBEPEIET , EIEMNA.

2.11.3 SN

SANARBRETHEMARBAINASAZERIBSR, —XEZSSAS0TNA.
M “SANA” e, AFRFREMIMBEFRIKRR, BAEMIRER “REE” %

‘EERT

1. BF “SANA” , EASANARE.

2-143 S AR
@ FEEE | @ LEus

Bix 2 = wE Y EEE = 23 fEE = BXEE 1= PEEE 1= B

© test-111

(<]
(<]
o
©

! g

2. IEEFESIBNMEURIREFRINA, EENBIRE. “SANAER" 2
WIEIN, AILMEREREER, HBENX .

2-144 S\

test-asset0119

[=5--41]
RIS EIRE 23 SAERBER eEE

fastp les-test v0.20.1 - fastp ei_eihealth

3. BE “HRE” , SANA, SAZRFALEES MNANSANAE.

2.11.4 H{EMNF

B ARSI ARyamliElR, EENABERBH,

1. ZRENNFAyamU&EtR.
- BE “EENAT , EREATES FEyamURfIst.

- {FER&HSITIE, HiThealth get app -sap IR BN FBRdyamltiEik, £
SIERIHEERIAM . BTLURERL.yamlEh ot , (REAOIERT, EHR
BEHyamltgz{,

2. {ZeNAyamUiElR.
AEARMREER, RIRTPHSHSHEEHealth FEFENAEE—X.
(EekyamUiEtkis, FHENESNSEIES INAREX AR .

# FIERIART 25 APIS R R FI B TR - Bl M
app:

id: " # R FHid

name: 'demo-app' # MM BEEE: [1,56], UXNEFEF:L, RiFHild)
g(-)\ THIEQ) . KNEFEBIMHF, BLRAUKNNEZBRHFERE . EFNHAR, NASIHRFSZIHE

version: '1.0.0° # NFERRA BUSSEE: [1,24], W\ EZEBHHFHASFETL, i
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FHEEARZE, HRLVNEEESHFAEFRERE . FHMNAN, MBRARSZFES,

summary: 'summary’ # RIFAfER BUESEE[0,128]

description: 'description’ # N AR BYESBE[0,65535], E4EziEmarkdown3ZZs

labels: # NIFAtREE BUESEE[0,5], REBIRKEN1~-32, P FB. ¥
F. T, THZENTRIE, BRREUTSIEALSEERE.

- labelA

- labelB

image: 'gwj-test-01/busybox:latest’ # docker$B &N EVESEE[1-255], RREEETNFF, B
J3{project-name}/{image-repo}{image-tag}

commands: # dockeriBahAtiiiTan S PITHSKERETEE[0-256], FEEEE

FXNFER, TRZTHEN, &REZIF30017,

- 'echo eihealth;'

node_labels: # ITED SRS 3 HEEEE[0-1] BN T iR R A K ES
1, UFBmHEL, JU8aTRIE(Q) . PRI&K(-). =(). ZE0H8E, BURANFZESEFER
- health.label
resources: # R FBRYERELER
cpu_type: 'X86' # cpuZRtIEE), FIEBAIAX86
cpu: '0.1C' # cpuERiEERE, BUEBE[0.1-128], BfC, STIF—fE, XIFRL
== rZEiE%XiMC; SIF AN, FEENERRI—RNES, BESBEEH. BaXER: (Fl->A
f&->RF
memory: '0.1G' # RFREERE, BUBSEEI[0.1-3072], B{uG, IF—RiN#,

XFRA, MERANG; MFREFEL, TERAMERN—RNEE, BESBEEN. BEXR: F
Ab->isekE->Ri

gpu_type: " # gpuZStgsERy | EVESEE ' |GPUISNt|D310, YT misfnfEl, FIE
KINERT—REE, HESESTH. BaXE&R: El->RE->NE
gpu: '0' # gpuERIE(FFAEE, BUESBHE[0-16], {ZiFEH, SntoBFHyAER, H

BHEFER0,1,248,
# NFRIF, AEBIAO; MFREFMEL, MEBAERRI—RIVES,
HESESEH. BE=XEK: Fl->RE->NA

inputs:
- hame: 'input-dir’ # BYEWR, PANAAKE—. BUEEE: KEAN32], LUNEF
Bk, fRiFEEE(). NEFENHF, BEVRAVNEFBRHFERE.
type: DIRECTORY # S¥ERY, BYE: [STRING, FILE, DIRECTORY, ENUM]
pattern: .fastq' # IRTAPSHESINEIN, BUESEE: [0-64], X FSTRINGEEY,

CEEFFIERNS, LCUNEEREIR fastq;
# JFENUMZERY, LR R—EEfEparam_enumFIFEEIREUE; Xt
FFILEZER, RHE4%2EEY; STFDIRECTORYZEEY, $27RxxX;

required: true # BHEEVIM, BUE[true false]
concurrent: vars_iter # 2EF A, BUE vars_iter FEAFBHERS, FMEENARHES
description: " # SEGEA, BUESBEl: [0-255]
values: # SYEE MRS, RIXIFE—IN, RIBSHERHTRENRE
- 'gwij-test-01:/test’
- name: 'input-enum'’ # SHEMR, BONERE—, BUEEE: KEHN,32], LUNE
FEL, AFHIRFRIE() . NEFENHE, BVRVNEFEBRHEFLERE.
type: ENUM # SR, BYE: [STRING, FILE, DIRECTORY, ENUM]
pattern: " # IRTREAPSHIESHIE, BUEEE: [0-64], XSFFSTRINGZEE!, [T

EEFFFERRS, ISR fastg;
# JFENUMZERY, aILURR—EEfEparam_enumFIZFRSEEIREUE; Xt
FFILEZER, RHE4R2EEY; STFDIRECTORYZEEY, $27RxxX;

required: true # BHEEEWVI, BUE[true false]
description: " # SR, BYESBEl: [0-255]
enum: # type 79 ENUM EEURFEEFRNenumiEIR
- test
- test2
values: # SHEE NES, RXIFE—IN, RZiFenumPAIRIETR
- test
outputs:

- name: 'output-dir'
type: DIRECTORY
pattern: ™'
required: true
description: "
values:

- 'foutput’

3. EHENRER.
BF “ LENA” , ERHAIRER EfEyamitEtR.
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2.11.5 &% NH

BRIV EIZRIN AR MEIR s, HEMIREITHMER.

2 BFiEr (EETES)

KRR, FETRERT. FARSEHRLE.

. & YTHET mmEikE ‘mAT .

2. EERFBERMIONA, BE BRE7 Y BB > kB .
3. fERHNHE, ESAHNAIEXER.

& 2-20 ZmNBSELRA

2 5B

B EENANER. SFHKER1-56, LIFEFFL, JIRiFEm
Rl (-) . TRIZ() . =EHHE, Bl =8a#5TE
E-

BRER RONEEAREZHETRNEIR. EAFES, BERIIER
N FERZFRER . A RINEIN AASZHHEM ERETR,

hRZAS AN ARA
IR E R -240 25, UFBaEFL ( B10=5T
LUEEE ) , hiEREEEE-4FH%AS ( S MIRGTSI8EE
&), UFBa#=FERE.

it KZF o

FRESs REAHNBARE
BRESIFRESMRE .

y SR REBHIINEZENEERIA,

Slay BREAFHHNE R . BRI
o #&z(: svg,png,jpg.ipeg
e R<: 16*9
o X/\: A#BiZ20KB

TN TR FRRIME AR .

4. B ‘IR .
REpEEs “HaRs THE, JUEERBINARS. SNARHERINE,
BILAE “Brmhip>RALE" hEFERHBINA,
(1] %83
o EXRHAINAFEERRIEIMIR, FTEEZaeMmEFIMER.
o KAPRINAALIEGH, BUERIRESIEHEK.
o ERHMAINATLLITRAM T,
o E—NERMEFLILHRIEGIR, RXENNA. ERATRE, WEH. BREER,
AJLASERS AR A S TITI8E Tk . ERAER, WEMRFERH .
. E}ﬁggﬁ_\iﬁﬁ, HLME “BFEmin>HiAR” FHITTE. TREESITIMRNAER
A 0
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2.11.6 YmiER AT
ERIAN B RIIN TR, ERNNSHIES.
1. ERFSIENE, BEBEIENOMNMA, BRI “HE

2-145 fRtg R

2. TERENEARE, oJLUESIEXNSE .. BXSEHATSERENA .
(1 %88

MRELTIRAS, BITHE—TNA.

2.11.7 Gz FastQC L+
?l;ﬁ%ﬁ@t?&ﬂHealthflzl‘:u"@UEFastQCF_\'Z%E’\J’fﬂﬁﬂ, NS RAEESHERS

FastQCR—AAmBEFIIHIEIIRENIETE, FEGAETFIREAIFastQCEM, 1R
HHEIERRG, LIEETS, ARETIGRGEIZENA . NALIEHAERILIERZER
FastQCh A, SUiEHRAIERE, FIEMNA—RER.

Bl FastQCR AT, FEEABZXEAIER, HEE—ENHAEL ., FastQCANF
N BIESEFastQCNE ., {EAEIHealthFA Gl FastQCR FIRNI A BN R :

$E1: EB#EDockerifiE
$E;2: THERK
$H]3: HERE
$R4: SIENA

T 1: 1832 Docker I/ 1S
1. ¥E#EEDockertiE, EaJLUMEELA T RS UIEEDocker Rz,
- (FRBCHEBEEEDockerfE,
- (FEREATEMRIRSEEECSHEEDocker AR,

RRGIPEEREAREMEIRSSERECS, FBIECSEREDockertf g . TEBIFRECS
A, AILUSIRECSHIRIERSE, a0, ECSANERALINUXIRIERSE, ALMRORHITIN
T RERERESIZ,

curl -fsSL get.docker.com -o get-docker.sh

sh get-docker.sh

2. KMBERELER,
Hf7docker --versiondpS, WMIRERUNTHUEE, FRDockerZi=pkIl,

N

2-146 Docker Z3ERIN

ootPecs—eihealth:™# docker ——verszion

Jocker version Z20.10.6, build 370cZ289
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£ 2: FERE
iR BETHRESFastQCER.
HATUI R ap< T EFastQCHRIR
docker pull biocontainers/fastqc:v0.11.5

J3i%2: i@iEDockerfile#l{EFastQCE{R .

1. $f7vi Dockerfileds<, #ADockerfileXX47, w5314
FROM ubuntu:16.04
# FastQCikEfijavaiziT, ELXLEjavalils, LERNITFH . BEHENEE
RUN apt-get update && apt-get upgrade -y \
&& apt-get install -y default-jre perl wget zip
# T#FastQC, MRE4s, REFastQCAIHITINR
RUN wget https://www.bioinformatics.babraham.ac.uk/projects/fastqc/fastqc_v0.11.5.zip \
&& unzip fastqc_v0.11.5.zip \
&& rm fastqc_v0.11.5.zip \
&& chmod +x /FastQC/fastqc
# $8FastQCRINEIREZTEH
ENV PATH "/FastQC:$PATH"

2. IEEEEscHE, FHfTwalRFIRHE Dockerfile,
FIVERR

docker build -t fastqc:v0.11.5 .
FEMAAIDockerfile§ 4152 W Dockerfile 2%,

LB, 3: HEER
1. TEGIMTTEFHITIREERS.
2. {#Hhealth switch projectis$HAZIFFEAIIRB S,

# I OLEIE

health switch project <project-name>

# @, FIaI¥EANZEIE Neihealth-user-projectfIIRE A
health switch project eihealth-user-project

3. {EA&LIT TR LEREFIEIHealth S,

a. f{#Fhealth docker tagap$HAE HERIBFRITIRE
health docker tag biocontainers/fastqc:v0.11.5 fastqc:v0.11.5

b. {EMhealth docker puship$ HEEIR,
health docker push fastqc:v0.11.5

#f7health docker imagesis SEEEBEHER
FHNBINEBEEN “BSTIA > FREEGS” 515,
4. EREHealthFad, EHREIIFRHPEEFCS LIENER.

£ 4: BIFENA

1. BREHealths, & ‘MEEE" A ‘TR’ NEH, SF “WENA” .

2-147 $HELNF
@ sanm ) (@ tenm Q

BiF &% & 24 =EE (23 omE a1 oA = £
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2. EENANEREE.
‘BIR7 HSfastqe, “hRAT HEV0.11.52, “ER7 . “GRE” . %S
PN 7o S i

2-148 IEEEANEE

k=t fastqc foz v0.11.5.2

FREGE R ERE TOREEMVRI

3. EFEER.
BE “REERGRT , & ‘BEMER” JIRPEE astqcR RFREGMRA .
4. {kiEFastQCar S RIBIESIRG RS .
RERENRSTFES BB BESHPHEE, FLUKESTRE, USHSHIT

51,
fastqcXHHINSHIES Ainput-file. threads, iHES# output-dir, MEHR
B S TR,

FR-tid, IEEBTBENEEHNSE., -ond, BEEFMaLEREE,
BMAXHEEEEESHIHERE.
fastqc -t ${threads} -o ${output-dir} ${input-file}

5. &R “X86” CPUZEH, CPUFEKREIN0.2%E, GPURELERE “F7 .

6. KRHFEEENFX/N, BIAGB, FastQCOE{THHRERFEAIMKEF i AEIEX
N, BNEMGB, HEL RIS EETFEENZRRT R L, T8RE
LEEE NI ERRIrEEE.

2-149 CPU. H7E. GPU

E2 “ ARM =% 02
= N =%
EEeEE O
7. ES5S#.
a. BIRiZFastQCapSiiiA, THRMS.

SASRRAS 02 (2023-11-02) WA © LR ABIRAE] 156


https://github.com/s-andrews/FastQC/blob/master/fastqc
https://github.com/s-andrews/FastQC/blob/master/fastqc

ESRETEES
5 mbi=12) 2 BFiEr (EETES)

&l 2-150 FastQC we

my Sresult = GetOptions(' =5 \Sversion,
‘help’ => \Shelp,

b. ESMFEABMASH.

2-151 ASH

c ESHRENEESH.
RGBS SHIEE TRESH, RERBSHEY, ik “wME” , FF
HE “BUAET . B0, WS RESAEREfastqc_output 4=,

2-152 i 2

BHER R Sl fi=r wE Fith B

ch

output-dir @ Directory = ® Bl ffastac_output
. (e z

8. B “IADBIEER” , SeRkfastqchzFEAYBIEE.
CIEETHRENINA, BERENBIIERS, ELMERZNACIZES R,

2.11.8 FFERE
I)lb Ei‘%ﬂg

DiTEECHE— T NAER, ESTNBEMRRRET, — I NANEEERAS—
MRABRYEA, REFRIE N AEEREIRFER BRI E TER.

o ElHealthshRURZRNEEER AN, NASETHIENEA. BHFSHEN .
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@ * fg-filet
@ fastg-file2 @ * fofile2
@ * fastq-file1 — @ * json-file

@ * html-file

J gg%mﬂ’ﬂﬁ%&ﬁﬂ@ﬁﬁﬁﬁﬁﬂﬁﬁi, BESHBR. HIERE. @ik, FA

ZHAT

@ * fg-filel
EAE

o BEBYSN, JEESHINFMEE.

( * fq-filel )

=HE
Jastp_1.fg.gz

o
B

i
i

Hm ‘_

. %ﬁiﬁﬁ)\%iﬁlgﬁu IEERASIERR . BESRREERERENET
SITELVBTATHEE o

HEE AT

1. B “¥ﬁ@mb*n” ’ HNRIBIRITEE A o

MERITRE—MEATFCE. &F. EXRENEFAIER, FHENEBESIR
Bigites . EREN, BiRENATH.
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2-153 FiERiz
& sARE ® FaEne @ LiEsme

ECES Y R 23 [ C R = 13

2. ﬁ%'tb Eﬁéﬁ{n:u; E%‘;‘TSE‘ZFEI{E “E & o

a. EE #EEZS»‘%Z BiF “WIESR” . RAT  RET ( “EEiR
* “ ”

CRIERIRT A “RRAT HWEIN, HthSHERE,

2-154 BiZS#

TR aaaa =i

HERTESE] 1440 mins

b. 1EE “iBAIAIE" . “HHERET .
AESH, BT MECZDTTELR, ZSHAIEHRENX .

= YRETEGE” fEEE{TRTEBITIR BT, IASIBRT, BRIA1440%
i, EARNZEN14400090%, BMEWNZEITEZ 100K,

" YRR IBETo R B EREREEER
a0, gene-assetsIIEHAJoutput {43, HaHigEME9/gene-

assets/output,

2-155 iESH

HEATETE 14440 mins

BiHEE Jgene-assets/output
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3. BEMNBYIFRFRINA, EREEHP. MTHSMNBEMERE, BildE
REIEERA . BEXRBTIEE.
BAMSEIENAF, SHER— “=0R7 , &) ‘D07, BiEELHiEhE
Bfr AL,

2-156 BERE

AR

DEHMAEA .. MESEEERMEER, AU TiEE . F0, Sapp1flappsiEEic
EE, app18Yit, app2RYii AL afileZsBY,

4. BFHNAER, BEwE. Mk, SEFIENR, AIXSRERITERIRE,
2-157 Ygi8r A

@ * fg-file1

@ * fastq-filel @ * fg-file2
as|

@—'astq-fuez @ « json-file

@ * html-file

5. EE@E%H, HNSEIRERHE, JEEENSH.
- B NARIRIRER.
- hRA: NMARRAR
- EFREN NBAEREFRETRER, TJEK.

-  REEMEGS: REREMNeS. IEG LARKES, A TR TRE
=

- RIRE: ERNARERE .
- BWASH: BAFECIENAEN .
- BHRE BEEENTRERE, TS

- RS CPUFER. MemoryFk. GPUSEL, GPUFER, iSIRIREAER
BTIRE; CPURME. HETRIRE, TAE%. GPUBENAIDIAZEGPU
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FIEAAID310+ARM, IEIRGPUZIRAY, BEEEMLESIEETGPUE
B, HEEENBESIFGPUIEIT, 1%EED310+ARMEY, FEEMNHZIFARMIA
Bia1T, HELIZENER, BBREFSIARMERS,

(MARTY:
EITOFELES, IR E—MRAIRZ I—MES (Task ) , ERHERZH, MR

‘IR B, TR ERRARANEEZIRER . RENHERREIRE
“ AR BR R /MEL BFR-UUID/ Taskis HER 12/ M R LHER 12 7 #UAERK o

6. mEREAEURE, FERE. HER CRREERT .
BIERITEOARE, IS B RETRSIE S,

2.11.9 HfEIEE
SHREE/LDH— M AER, RTINS ABRERIEIRFER RS ETE
i, — T NAENEEEAS— NN BRI

mERISEE—MATEE. 85, BXRENERAIE., BIRERITsE, &
L TREIEAS, TCHHESNA, BENBRISEEIRF .

AR LT RS
TRt ERER TR, SEEAEA =M.

2-158 RiZIRITEERE

ElHealth 00 3 @ sy ) [ o ©® aaEEF

% 2-21 AR

X ol
TH#= EBRTEERRUT SRR FIRIF

?}éiﬁ%\ FEEL. 7. BFH. Bk BRESE
Rilgt= EMRRIR=ERINE AT LAERRIN AFIRE .
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BFiEr 2 BFism (EE¥E)
Xigh 15i8H
B thig) Xig o RAZAYRIER @ .

o WLUSNABEREERT, FHitiThmiFelE.
o ILUGRENERIE/HPHTRAHEN
o B ‘MRS BRMIERIEIE

. EIREH TR @ paeneesEEs

o HWBIIFREA FAEMER =l RIAERIEE LR B

3o

2.11.10 A=
SARERERETEMREFRRSAEARES, REA KM AEERE

£8N.
E&“EAﬁF”WW,%P%%E@ﬁE¢m&E,E%H@mam“mﬁ%”ﬁ
£ IE [=—1]

1. BE ‘AR , HASARERH.

& 2-159 SARE

NP (© wame ) (O memm Q

2. EEFES|IBNMBLRINBESRIRE, EERENRE. “SARESR 2
WIEIN, AILMEREREBER, HBENX .

=] 2-160 E’)\Ulb*EE

RERR BIRE ke SAREER flEE

mergevefs les-test 1.00 - mergevefs ei_eihealth
3. BE ‘AR’ , EARRE.
2.11.11 HEREE

B EAEXRENyamiElR, HEREZERES.

1. FREURIEyamli&EiR.
- B “HERRET , EREAIRmER T EyamURIss
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3.

-  (FERAHSITIE, HiiThealth get workflow -sip$iREN B RAEAIyam &
R, SEHIERFHFEFRIARL, SJLURTFR.yam ekt 4, REICUE
Ej; Emgﬁﬁé?ﬂyaml@fﬁo

IBERIZEyamUEly .

EAMRESER, EiRPHOSEHSEEHealth EEERIEIE—H,
ElyamUEiRET, FMNHSIHSEIES WiRiEEES4iREA

# FIBERATSEAPINEPRIESIE- CIERIE

workflow:
id: # imizid
name: 'demo-workflow' # RIERIR, BUBEBE,56], UKXNEFEFL, /iFHH

FRIEL() . FRIZQ) . KINEFEMHF, BERAMKNEFEHMFEE . EfiniEl, RESRTX
2L

version: '1.0.0' # TighRAS, BUESEE1,24], LUNEFBHHFHIAEFEFL,
FIFHIARREL, BRARNEFBHHTFERE . EFniEl, MERAARIFEL .

summary: 'summary’ # imiziEnd BUESEE[0,128]

description: 'description’ # iEHA BUETERE[0,65535], BLEsziFmarkdown AR
labels: # g, BUESBE0,5], HERMIKEN-32, IFFX. F
8. HF. =K. TUEHNPL%E, BREASEALHELE.

- labelA

- labelB

timeout: 1440 # TSiERIAYE), BUESERE[1,144000], Bfuseh, EAiA1440
output_dir: # RENARTEER, BANRER, BFRREREE, ©Ball/
Fk, EEABER/ .

tasks: # MEPHIESIEAER, FESHENETEE:[1,128]

- task_name: app1-1 # FESEORER, BUEBE[1,32], ReEARK/NEFEFFL,

HAXNEFE., #F. FRi%k (-) . FUZE (1) 8k, UKNEFBRHEFER.
app_id: 'demo-app:1.0.0:gwj-test-01'  # [ifHid, BYESERE[1,135], [EMSEARGEEH, S
R, 455kid, FAB{app_name}:{app_version}:{src_project_name}&z, BFFahtlEi7n=s;
# BfifS, app_id BRFEDBEHIHE—IRA

display_name: '$53%1' # MENHESERER, FAKE64
resources: # HESHIERRECAT
cpu: '0.1C' # cpuFRiSFEAS, BUEBE[0.1-128], BuUC, SF—FU/NE., X

FRA, MEAMC; NFREMEL, FERAERI—RNES, BESBEEN. Barx: (Fl-
>RiE->N A

memory: '0.1G' # REERIEFEHRSE, BUETEE0.1-3072], BG, iEF—hh
o WFMA, MERKANG; NFREMEL, FERANERI—RNES, BESEESEH. Bax
R Rl->iRiE->RN A

gpu_type: " # gpuZRHSERY, BEYESEE ' '|GPU|SNtO|D310, IFFRiEFifEll,
HNEANERR—RNEE, HESEEE M. Baki: (Fll->RE->NE
gpu: '0’ # gpuERiSEEE, BUETE[0-16], (XI5, SntoBIsHkLy
E, EHE%&;E%‘%E%O,LZA,SQ SHFREE, FEBIA0; WFREREL, FERAERR—RNEE, E
SEBEEFH.
# BEFRER: (El->RE->NA
ﬁOUtPUt_dil’i # FESHREGERIEE, BRAUEREE, BRL/FL, EER
888/,
inputs:
- name: 'input-dir' # HESHSHER, KEHNN,32], LUNEFEF:L, RiFtl
Rl (-) . NEFENHT, BRRLVNEFBRHFEE . EENEGNENSHETR—H.
values: # HESHSHEE, RIBESHERNHTEEMERE

- 'gwj-test-01:/test’'
- task_name: app1-2

app_id: 'demo-app::1.0.0'

display_name: '$382'

resources:
cpu: '0.1C'
memory: '0.1G’
gpu_type: "
gpu: '0'

output_dir:

inputs:

- name: 'input-dir'
values: # HESHSEHE, B A{task_name.output_name}, FE

%XHR, Blapp1-2FEZappl-1HITHITIEZA RiE1T

- '${app1-1.output-dir}'

LERIEER
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B “EERE” , ERERRNEHR L EyamiEiR.

2.11.12 ZHiis
BRI RIZRIMIE R M EIR D, HEMIREITIRMER.
RIWEFRI, FEEREDT. FHAUSEREINRE.
. YTHET mEiEE RET .
2. EEFBERGAGRE, B BET Y EST > kBT .
3. fERHNHE, ESAHREIEXER.

= 2-22 KiniES HuRA

2% il

2R RAnENER. SMKER1-56, IRIFEIPLZ%L. T
2. FENHF.

FERER RONEERREZPRRTRRIER. E7ES, BRIEIR
FIRFERIMRER . RMEINASRIERN SIFHEN R AR,

RS BARIEAIRRA o

WRARE RN -240F %, LIFEEEFL (S40F/
LAUEsE ) , PIEREEEE-HMS (S MRS T REE
&), UFE8#HFEE.

o REBERMIRIZHIRS .
BESIHIBIMRE,
oA FEGBIRIESENEEER,
S BREASHZNE R . EXRIOT:
e 1&: svg,png,jpg.jpeg
e R<F: 16*9
o K/\: F#BiZ20KB
N HITUGRIZAIRE R AR

4. BF “MERT o
REPLE “FavAkHm” NHE, JUBEBERMIREBRES. SRERMRINE,
AILAE ‘B> EARE” hEEAHRIRE.
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AR
o EARMASIIETEERMIEIIMIR, F &R aemEFIMER.
o KRHFRIMIEAILIEGH, BUERIENEHEK .
o EXRHAIRIEILITHM T

o E—PEMETLILHRIEIR, RXERE. ERATE, WEH. BREER,
AILASERS M AR A SHITITH8E T . BRAMER, WEKRSERT.

. EEZ‘;E’\JF_\’ZFH, AL “EBremhin>EaIARsT RiHT IE. TEREEEITRINAER
BJLAER

2.11.13 FIND RS

AT HEDEEECEINAIRE, SRLMERSERERE, ME2IHEEa1EE
PREERIR FRERIAAE o

1. & ‘IR’ WEAEW, BE  EmfESEmRE.

2. ERNDFEFEREF, WA ‘B’ , IGFEEMANFEER. RSALY
G5 MRE o

2-161 iNIN5D EAREE

FEs
i ‘ "
5E Q
molecular docking drug discovery Genome RNA-Seq
STAR
e

Bl

3. WikmpERE ‘HE” .
4.  NHEBEMNEEEHE SRS N FEERIE o

2-162 iFINFER%

TR EE Q
suEz o

2.11.14 FEHMNADRIE

1. & ‘TR’ mms® “RmE” s “NA” .
2. IEERFERMAGRE, BE BET Y BB > T
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2-163 TEM A

FRMEFEARBIRN, Fia3| X RE SHAIRASRIEE
2.12 RV ETE

2.12.1 SirfEVESIEE N
PRI T RiEIRTT, EELLIERE, BETRECIZES T EWL.
£ ‘IREESE” mm “Fl” s, DIEFRFEXRER T BRI THSHFELFNhE
TIRE . ERILIBEES I EWRTR. 78, FrERIRERIR. IRA. B317IKE. 8l
EE. cERE. TTEMSERN ., FHaXdEUHITEIR. BGE. Hilk. R=iE. &
HiRE, WFFRAIEN, ZFABIIEWRTR. RIERTR. 175, gIEE . KE.
SRR BIFN TSR AT TE I T RIS R,

MRFEMWSIEDEL, ERILICIZB L.
(iR
o HIEANITEERS, (EWRERREM, taskiRERIETH, EitaskizTRINaEM, (El

REHMETEY . TSEFIHTEFATIE TP, BTIRER, (EREEBITEMHITL
#,

o MNRMEEMMET RATASUFU IR, EilfFlR, B SERNEK.

2-164 Sl

o ©00003F
@B Y oWREBEEB B

2-165 {RIHER

wyq-test mE IA W mEs R Be B @8

2.12.2 SIS HEW

BIEDHRUBLUTLMARRG, ETLUEEEF—M750.
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B “HHEinE” el
i “iEdk” TEelE

- ERE(FL

- SERE(Fk

B ‘TH” NmelkE
B ¢ EEFIL” gl

(AR

B “HERE"

REENBIIIFRT “FHER” X, ALURESISHE, HERTELL.

HBEEE ‘FRERE > HERR RESHTETRRIREIREAcopy-in, LIUFILETTIEE
BItET =P JF “FHEE" KSUHET R, BREEL T siT{Fl.

B el

£ ‘TE’ @A, BE ‘HEnE , EEREER. BEERERERE,
MIEEESERE, B R .

2-166 FHE(EL

e EPRE “HE” .

2-167 FE(EW

HEStE, AMEFNIESEER! E5ME
FH?

FESAYEISEIE, ESIRLES. “(ELEH | “HFE | A
B EEBBRTINE, BH “HEEET . HRER . HETHRE
&7 CRAETE . CIIEER” . RERMESE WE .

- BAER: BAMFLER. FE. i,

- REET: DRCURNTESH, FUmE.

- R FRMHEERERE, BIULYFFL. FIENIRE PaJoutput 3t
3%, BHREREN/output. MESIERS, BALL “fRl&-UUID” 1§
RIS

- SRR BTSSR, DH0~RK, MAERSHHEILSIRMERIT. BMER
0o
(MERY:

ANSE BBV ONRAVEL , BT STSRRINEUERAREL, FBABHES AR RIE
RIRBIEIRT, MEFIREMENT, FRRBRARETIET.
- HETRRE: (FLSEERSEEMGENTTETR L.
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SNABERE TIRE, MRNAIELNTHTELsirEEE—8h=L,
NNAEEEZHETRLE, MAMEF), FETRIFEEE—, #
SRR EINABRT RSN E TR L.

MRRETAFENTEDTRGE, (FUSENSRS, BERE 7THENAMR

FEATATIE]: (EVE THY BB IR ERTIEIRT, IAJOEBRT, EAIA144090%h, &K

AR E 14400038, BEMEWIEITEZ 100K,

DRiERSEEY:

DNIERZEER . 10N> A £ INiE>TC

" 5 {EzE{TFOBSH, RERINE,

" |OpNIER: IONMERFEAEMI 4RSS (SFS) RS IHRERIEIRES, £
WNz17RY, SBIEREERIVHIBRFEESFSHRLURSESIZTRE,
BT RSB IERMSFSTIE . TR EEIFSANTSEIN
FEIONE, FErEELEELEEInE.

" RHERINE: ERHETRAIAREHTINE . ERAAEINEN, F
FRIEMEHNHETRHEE “YUER" . OBSHRIEUEA SIS A EN
&, {EFIOBSHEPEIRRTAMEINE, JRESBIFIETEAY .

AR
o (FEFIOBSHEFRRIEURIRIEIFIVAEY, SEPEATI0GRHEI S1REBEM o

o (FFIOBSHEFRIEIEIBIELAT, (Rl EHIRcopyZERERE, HIETKXT
4096byte, SEIELIREBERM

2-168 “OBS” 1R LREWES IR OBS #H
] E test-gh-01

+ B oBS:iobs-whh-test-domain
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2-169 g &

job-test
EEFEEFE: labels labell lab_el-A
Ve
0/255
= =
1440 s

5. (i) BeEtask&RBINNE.

AR FIETIE, Bditask TEAY @ , £ ‘BREH” THREMEZEE,

RV IMESEEGERE “B7 , taskINEREEIJLMERIERE . SIRIE L HNIERSEE
IR IONMEREE AN NNE, NitthbtaskIMEREETZRIRE

2-170 ECE task fNiE
file 300

BANBE

* B

file

EHEE

EEREH A~

CPUZES

MemoryZ=x

GPUZE

HETARE

e @

health":echo "sihealth:echo "eihealth™:echo "eihealth™echo "eihealth™echo "eihealth™:... 2

>R ik HE Hith

File input _. ly-test:/Guppy...

CPUEH 1
1 GB
I - GPUZEs
1070 Al
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6. BERE LS “BEafl” &=, JUEERETZREIZSTTFIL.

B “YEdl” EeIE

o FTE{EI

a.

BE “FmE(El” , EEEAvETRELE, BERIERE. “RilE
20 IRET (R0 YR, REFERTIORE, RE ‘WHRE7 |

RERT . “HHETSRET ( “EREET . ISR

HAEE: G31ELER. 58, A,
SR EBEEERITIIRIE
BRI FREESERANEE, BTk, FlanE $aJoutputs
¥, WMHIRFANEE I/ output, FNESKERAT, BRIALL “fElZ-
UUID” &=L RIHIRER
R BITMER, 9H0~9%K, HERSEMENSHEMLTEHIIT. EOA
B0,
(MERIY::
AN M HHRAIONLEAIELY , #BiTsfomaofElVATaRE, BRABHERSAIMEL
LARIBISE AR, NSFSSNEETHIT, FIRBIAREITIET.
HETEGE: (RIS EERSEENFEITET =L,
HNABERE 7RSS, NMRNAFIELIITET RirSER—ItET R

£, WREEEZITELRLE, NATNEREL, FETSIrERS
—H, HWRETINBNT RSN E LR L,

MRRE T AFAENHETRIRE, (FUSHEASR, EEEE TN
AIRE -

HBRTRTE: (EETATEES IR EBRTIERT, IAHBRT, BAIA144093%H,
BAANRE 1440005351, EMEWIEITEZ 100K,

NEREE:

DOIERSER 100> AR N> TS

o T {RE{TFOBSH, RERINE,

o IOfNE: |ONNEERRMEHARSS (SFS) RS MRERIEUREIE
5, {FlliziTh, SRIFRAERNEIEFEESFSTRLIUESIES
BITHER, (EIHTRAERBIERMSFSTE. MFERIMEES
RIS ENFFRIONNE, FErHEETWLIEEEINE.

o ZAMEINE: FERAHETRIIAMMEHITINE, FRAEIE
Y, ESRIEWIAHETRTE ‘SRR . OBSHPRIEIEAS
FAMEINE, ERAOBSHPEIERTAMEINE, JRESEUE
WI=fTRM .

2-171 “OBS” tr&EREIES AR OBS 1
4 E test-gh-01

v 5 0Bs:iobs-whh-test-domain
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5z =12 2 AFiEr (EEYES )

2-172 {Rllg &

* VeV EER job-3004
2
EEERARE labels labell lab_el-A
=3
-
i EE_T : 7
wiHEE @
fiw=is) ;4 =
HETSHE®
Eafatia] 1440 S
M @ % FinEinE

EEEEWALIRE, BE “HBE” , #ARMBRITERRE.

o

C. %Eﬁﬁ)\%ﬁi@ﬁ:, IRERANEE.

d. BENAER, BHmEER, %ﬁ%@}ﬁ%ﬂ, IREN S,
e. SBHWALRE, BERE LS “‘Bapffl” &, JUEERETZREE

EotrEL,
o TERE{RAL

=EEARIDHTRIL, (FUNSERRE—FH=EEIRERI . REFL
&, BRI EERR, SNSEESREFIEIENG .

a. WITREBEREEERMAER, BEFE—ARHIT
" ELWEWFIERSG, BE BMET T “RET , HEARERITEERE.
2-173 RE(EA

3y

EIE |

Zvw

f

" ESHRSIERS, BEENER, ENFRER. BEAEMA T
>, HAREIRITERE,

2-174 Rk

#B OISk ei eihealth

=il
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EirEses
5z =12 2 AFiEr (EEYES )

b. %H&Eﬁﬁ)\%ﬁ@ﬁn IREWMAEIE.

¢ BENAER, BHmEER, %ﬁﬁ@}ﬁ%ﬂ, IRENFAZSH.

d. SHMALIRE, RERELS “Eafrl” &, AILEERETZRES
oL,

B “TH” wmelE

1. ® “IER” A, wEdEk+ P, BF “BE7 5 “‘Bapfrl” . mREHaElng
BlmE, BEEEIMER. “MEUBIR” . “GR&E7 . # ‘W7, 88 ‘WK
B . “RERT . “ETERET . “BEdEET . “ImESER”

- HAEE: 88FELER. 58, |k,

- WHHEE: FRaBERNEE, BXLY/FL. AI0IE A Joutput3XiE
¥, HHIRRANE A /output,

TESERRET, AL “ElE-UUID” B ERBHER
- R BITAER, DH0~R, KRS ELESHTERIT. BRMESR
0,
(RERY
WNR HEIRIBEAIIONNEAIEN, #BidsfsTRUEECEE, BRABHIBOHINELSZ
EIERTEnE, NeHENEEIT, ARRMARHITIET,

- HEDERE: EVSAERSEHENRENITET =L,
HNABEETIRE, NRNATMELHET SRS ER—TET =L,
NMNEREEZITETRLE; NAMEHEY, FETairE2a—H, £
SHEEEIN AT ARSI ET = L.

MRBRE T AFERINET RS, (RISENER, BEEEE THENAYER
K

- ERIEdE: ElE{TRIEREITIR ERTERT, IANRERT, EAIA14400%h, &K

ANRE 91440009080, BMEWIEITEZ100K,

- JNERsERL:

IESVESMIO)IIESFNiE AN ESS

" & EzE{TFOBSH, FAMEMEMIE,

" |OpmIER: IONMERFEAEMI 4RSS (SFS) 1IRIESIHRERIEIRES, 1
WNz17RY, SEIEREERIVHIBFEESFSHBLURSESIZTRE,
BT RSB IERMISFSTIE] ., T RINEEEIHSANTSEIN
FEIONE, FErEELEEMREINE.

" KHERINER: (FERTET SR EHITINE . FERAEZIN®ERN, &

FRIEMZAHETRHEE “HUER" . OBSHRIEUEAR SIS AEN
&, (EFHOBSHEHIERTAEINE, TaeSEIFETAY .

2-175 “OBS” tR&FREWES|FAkIES OBS 48
* E test-gh-01

v 53 0BS:iobs-whh-test-domain
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5z =12 2 AFiEr (EETES)

2-176 Bah{EL

& testabc #E | IR mp  mEE . me  Be @8 & f@: sus)

LRy © wamE ® tiemE Q

S wE Y wEE (23 weE o3ma oewa & L3

2. RIMERIESSRE, B “HBE” , HARBRITSERE.
3. %ﬂiiﬁ)\%ﬁﬁ@ﬁ:, IRERMAEIE.

BENAER, BHRIEET, %E&@?ﬁ%ﬂ, IRENASH.

5. ??ﬁlﬁﬁi)\%i%fé, BEFELS ‘BapfFll” 2, JUEERETZREeED
R

B LT el
BT EA SR EAL HyamUEHR, EATHHHEL

1. SREUMEyamlitElR .

- & “BE8E > Rl WEH, BE “ HEELT , ERENTNES TE
yamURBISZ i

- (FEEGSITIE, HfThealth get job -siSIRENBIZEIEW M yamlitEiR, S
SIERIHMFERIAM ., ALURER.yamIk xS, RIERCIER, HR
BEHyamltg= .

2. (EsFllyamlt&iR .
EAMREER, RIRPIUSHESEEHealth S EIZEWIE—EL.
(EelyamUi&iREY, FARYESFHSEES IMEWECE iR
# FBERETSE AP R ST -2 (Edl

job:

name: demo-job # EWVERR, BUESEE: [1,63], LUNEFEHL, AIFHEH
R () . HBFINEFE, BRRVNEFZBEHFER

description: description # EldER BUEEE: MAFZFRAKEN255

priority: 0 # VARSI SEER BUESEE[0,9], ORAR, BAIAEIEO

timeout: 1440 # EITEBRIATHS, BUESEE: [1, 144000], 2fu: S,
ERIAEE1440

output_dir: # R FEBR, NEENEwWorkflowt TIEER F&EF=jobE

BFEF, IEENCIEERRNE, BRL/FL, EEFEEE/

workflow_id: demo-workflow:1.0.0:gwj-test-01  # {EAlXRERAVLALE, BEXEHNIFRE, BUETE
@[1.135]2;{ TRANNEFZBIHF . BRisFmiEl, 155%id: (RIESTR:IRERA):(RIE &R}
1IEEid: RfzEid

io_acc_id: # |OAMRLAlid, AENARFSIONE, KEEMINRSIdISST
[BINER, Hidi&EA: auto_schedule, NEBEAEIMEE, HidiREAN local_disk, MFFEAMHEEZNNE.
node_labels: # BT RIRE RSN HEVETEE [0-1], BN RIS RAKE
?iﬁéf?"—fﬁ, UFBa#EFHL, ATUBETREZEQ) . X&), R(). ZEBNHEF, BYRUFERHF
- health.label
tasks:
- task_name: app1-1 # FESIORETR, BUEEE(,32], RELUXKNEFEFF
sk, HFEE. HF. F%& (-) . THZE (L) 8k, UKNEFBEHFER . EENEEFESHER
inputs:
- name: input-dir # FRASHBMASEER
values: # HESHSHEE, RIESHERHTEIEERE
- 'gwj-test-01:/test’
resources: # FESHEIREER
cpu: 0.1C # cpurRIEfERE, BUESEE[0.1-128], 2fiC, ZF—{/,

XMFRA, MERANCG WFREMELY, TERMERR—RNEE, BESEBEEN. BEXR: (F
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EirEses
PSR 2 AFiEr (EETS)

->iAE->

memory: 0.1G # RFEREERE, BUBSEE[0.1-3072], B{UG, ZiF—fu
N, SFTFRL ﬁﬁ TEBANG; WF REFEL, FMEANMERII—RNES, HESEEEH. BaX
R Rl->7 EE >N F

gpu_type: " # gpuZBtgERY, EYESEE ' '|GPUISNt9|D310, XFTiefifE
b, FEENMERRI—RNES, BESBEEH. BaXER: (Fl->RE->nA
gpu: '0' # gpuERiEFRE, BUEEE[0-16], {IFEH, SntoBIFHy

R, FEHEFTER0,24,8 . WFRMA, NERINO; WFREFEL, NERMERAI—RNES, &

BRBEZEH.
# BEXRZR: (F->FE->MA
io_acc_type #ESERYIONNERSEER, BYEBEISFS. EVS, ATRRAE
FAhME, SFSZRAMERioNNE, EVSTRRERAAMBENNE
- task_name: app1-2
inputs:
- name: input-dir
values:
- '${app1-1.output-dir}'
resources:
cpu: 0.1C
memory: 0.1G
gpu_type: "
gpu: '0'
io_acc_type: SFS

3. EEFIETIRL.

P ¢ BRI, FERHRRER Lisyamligit, HERING, BIEETE
i,

2.12.3 gIEBa{EW

HUFERENSIEZAIEWRIAS, BoILUSEEIZBIEL.

£ ‘B’ 1E, SYLEEELEINENEL, GSEIETR. K& BiE
=, BliEE. QUERYE); AR(EY, BRI ERIZNBEINITERD. fWiE. M
BRIRAE, IETHRAUEW R T LERIE

2-177 BapfRk

«  zhitest - 8 f@: Fisd

BRI
o % “IR” shRmReIRE.
o I “HURE" hRAEASIBIEENE. BRENE TN —MES, WX
REMERMY, RRETAEMET, FESFESIIERI—FCR.
glEBsEl

- R TEAEM, S “BanfRll” mE.
2. ERNEZEZLABE “HEAMEL .
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2 AFiEr (EETES )

REMFIEARES, 81F “|W7 . “fad” . “BER" . “RESmT .
PRADRSEH” o
YEAREESHT” FEnE “iEFEeas” s ‘HE—5” .

- &E “REERY i, FERIEEHYIE, ERYIBLAstringKE, T
LSRR, FEIFER.
E&EEE? CBEREIREEHT” , WESEHTINEAZHEES =1RE
ﬂ.lio
- EE YEEY)T , FERRAFENIISE

2-178 REIEWEREE

EXARES . (ERMLSRRFEFRETHEWAIEE, FEBRERSERIE
PERIEES SRR .

BE RINEMT , EEEYIS . AEMER . EhEMRB AR SR 8
EIIBFRERFFAIRSEHT, FEIIZAER.

2-179 B filR 28

EumEE Q AR ST [ S

BERISHEE. HSxMGE, B “T—%: REFESH .

- fRAERR: AEER CHERERT . ‘BN % “‘BmER .

- iR RERIARE,

- R RIEFEERS,

- IR ANRER HUEERT M BENT . & ‘BEX B, 7

HEEERATERTE, MEICLL/FFSk. BIANIRE PRIoutput >3, HIHIREAIRE
73/output, NMESEERZAT, FUALL “fRIE-UUID” tSERRILIER

- SRR BITIER, 990~ MSERFERIEILSHLTEHRIT. BOMER
00

- WETRRE: RlSEERSEEMTEINTET R L,
SRR EERE Tirs, MRNBMFELATTET SrSER—ITET
=E, WNAREEZTETLLE; MANEREl, FETRIRERE—
¥, #HREAEEINABT RrEPINATHE TR L,

MRRETAFENTETRIRE, (FUSHEANESS, BEEERE 7HENAYR

2%

- iBEEE: {ElbzfTRIEREISIR BRI AT, IAARERT, BAIA144090%F, &K
AN E 14400008, BEMEWZEITEZ100K,

- miESERY:
IMERER: 10hME> A INE>TS
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2 AFiEr (EETS)

" & fREITTOBSH, AMERINE.,

" IOfNEE: |ONNIRERRMEMARSS (SFS) IRIESMHREEIREES, F
s ThY, SRIERBERNEBIEFMEESFSTRLURSESIZ TR,
R TR = R IERINSFS=E . T RINEREIHRANESZEIN
FEIONNE, FERIEECWIERENTE.

" AMEINE: ERHETRAIRMEHTINE. FRAAEINEN, F
FRIEMEHHETRHEE ‘YRR . OBSHRIEUEA SIS A AN
&, (EFHOBSHEHH#IERTAREINE, TaeSBIFETAY .

AR

o (EFIOBSHEFRRIEIRIRIEMFILEY, SEPEATA0GRHFI SIREBEM o

o ({EFIOBSIEFRISIRIRIBIEET, EUEHIREcopyERIERE, HIETKXT
4096byte, SEUFIIRIELK

2-180 “OBS” tR&ALREUES KRS OBS 4%
J E test-gh-01

+ B oBS:obs-whh-test-domain

2-181 {EW S ¥ EE

= labels labell lab_el-A

6. HARBERITRRE,. %Eﬁﬁ)\%ﬁ@’f/ﬁ, IREWMAEIE.

N5k 02 (2023-11-02)
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HPFPigE 2 BPigs (BR¥ES)
2-182 RfEikitse
® e pa
o= i o ° __ e-
o ° 0~ Y o
© o o
7. BRENAENR, BHREER, %EE@B’%%H, RENHASE,
£ “BE2H” TEJLUgENNEZER, NRIEWINERSERNER “T7 , taskil
BRERIRILMEEIRIR . WIRENNERSEEIEIRIONNERE &= AMBEINER, Nitkah
taskIMEREELIEIRE -
8. Z¥MwA LIRS, BE@mLEs “‘BaEl” &, AU EEEFZRECIER
B HTEL .
BEEWSITER
BaEliziT=kE, EEIMELSIRFEZEHIERZIR, PEEXINAIEIRERSD.
?’fi&‘%ﬂ’ﬂﬂﬁﬁ@%ﬁﬁﬂﬂiﬂ, BFRITERVEEETNAIDITEY, BEEEWIETERF
1.
2-183 BEEIEITLE
a o
2.12.4 BEERITER

DHTELAIRTRIE SIMRRIRER | INGRIFEA/N MBHIRA/NSFAX EFLL
£ Rl REEEHITERIGETIRE. BETIRLARITASHNES, HaXE
AARATEGH MBR. Eid. g, SHiRF. @ESMEl, ATLHLERHE. HtEH
br. HLEEL. #ESH.

PRI TSI TR o
o  FHFH: (RIEIEIN, FRFLED, SFELAEFSH, taskiREER

unknown, BYEIZERKE,
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o iEfTH: {RAVEIERIN, WITH. AIREFUEIR, ENFBEREFETFESE.
BT AEILRITEGE. efE.

o kI {RAETTRRIN. AIBREH(FIEIR, HANFBREEIZTHB.

o KM RINETTRM . AIBEHFWER, BEAFRRERETEMER.

o HUH: X “izfTHh” AR, 4T “ENET B, BUEIETT.

o EHUH: BURIETTRI.

o EHENH: MTEBIAKEEIBEREFEEFIENEGR, ATLERITREIE
iH, sEbEL,

BEEHITRES
fEalL B B ERELEIR, #NFBRE, EFFHAsTER. 8BsTRE. 5
F. A, cIERTE. STETE. =TRTE. TETRIRE. MIEER, (LRSS,
B “HhA” 3 v %, EEFANEEEFEEEULAmAGLE. TRES. M
H; EEVIFESHaILIBEERE. F4; EFEHRE, JUEESAINSEEE
B, FEYAMLYX (G, BESE., IRHEAHITTSAMEWL, NEFESNFES.

SFFHUTEMANWEL, BArEEELRE O 50 B, EREpRMERILIES
CRWER M CRMRET o B, ERTRRSRTITAES, SRIRNTFHS
N BRRRIS TR, BIIERE T @i X 5 N ARIHRITIRE

o BB B{TRIN.

o B BEITKW.

o Ef: FFET.

o X&: HEVHIETT.

o BBEE: E1TH.

fEIE{TRIRTE), AILUEE “BhR” JIRHERHTES . HEFFRSRESNAR
SHEMN, BEHEFPHHRER, JURAAEENANETET, REAULUE

50005 HE.

PR EIEE, FTLUEE “SHH” BEEFRHITZIELERISEIIRE, BE
Bix, B “SH7 .

.

EEEEEEEE

o)
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2 AFiEr (EETES)

(AR

MRIEW R
MEEREREAONmMaINEH, RIE

SREVMENV SR
fedliz

b vy

o=Fla,

y—

17

\—y—

1517 &

=

IES, BRI PRIE— T NAETEN, BSRERMASERERIES,
ETERBENRIEROENE.

=T
HREI5 A

{ElETTRS, BPRARZA—MES (Task ) . BLFSET, ESMABUERE, LFRE
WisfTkW, (BREERETER.

e FHESSIREIROIEHRAYE, (ERARNBIERRtreturn 0, IWETHIERFESEIEH
1T

SCPR BRI FAES I RIAYFR 2 KBSHAI— Pod , EIR[EIRZSHZPodiIphaselksd, BIZE
SRLAFONSIR BB R AR I LB, Bireturn 0FBEFBERRIEMAI. FHAA
BNEIES NPodiIERE

==k
QhIBFEIN

FrERNEEEFRIAOMain R ERZLAYS HIREHE, BIIEMHRITreturn 0. EfhEE17
sreturnEfthHESERLZE, FEHExXEE.

# python
def funcA():
try:
doSomething();
except:
log.print("An exception occurred, xxxxx");
raise BENRE;
def funcB():
result = doSomething();
return result;
if _name__
funcA();
result = funcB();
if result:
sys.exit(1);
else:
sys.exit(0);
# c++
int main(){
int result = doSomething();
if(result '= 0){
return -1;
}
else{
return O;
}
}

' _main_"

pRIfE, AILIEEIB T NAETER TREH, NAUKRA

BZ20LIER5000%HE,

D BN,

/W=

=|

Ty

BHEERRE L SEETPEER BRI EAIE .

fastp(1)

2-185 FREMEAVEER

SReH WA

BHEH

N5k 02 (2023-11-02)
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EirEses

HPFPigE 2 FBFigm (BEYFE)
B, IMEXEFESHELNTEIRESR, 8EUTRE.
o (RUIMEREEER, LlyamXESH, S8&EWEFR, KiifiIworkflowZFR/

hRAS, EARAICPU/MemoryBtE, MINBIHSHEEE,

o REIRIEITER, BEEMESHEE. EIERE. BTIRES, BEHES.
U NANRIES I, BE “EE > 847 , SHEMEUTEIRER ., a1k
MEW, EEAEE ‘S, tESHELTHIEER.
2-186 SH{ETTEIRE
® ® a

Task MRS E T RiIHEH

B M Task RERERM=ER: TaskiFNBIXELWEATE . HaipodZ&Fidia. podizfT
A1) .

F—RBRERIAEEIRNAMAIIZETE, EREFRYAIpodSEETE, E=REFRHE]
podiz{TAYIE] o

NRFABEIpodEPEM, NER—NSARIKWESE. MRKBER, —IRHHITH
1, WERBERKXKEIE, REFRFEHEHZEITAERER.

2.12.5 {ENH TR HEE B

=1

EIHITRY, BT E=R:

o IR (FIHGERATIETH, ETIRER, BERGEIIEAY.

. }:Zi% RSB TIETH, BRELATIIN, HigEHIFSTREERHmLH

o =3 (FIHSERREREITHIN, (BRIRERSSEILAERE, REEERR
HEXESR.

o 17R4: SHRENTSESHHMHELRITEIY
o IAZ5: HFRIESMEWE, BAEIETEN, BEREROESHEXER
o 7=6: (FIHKIERIZTRM, HEEFile name too long,

o 1727 FAREHS I, BEPRERcp: will not create hard link{BXEE IR
%I%\O

RIGERATIETH, IBTIRESE, [ER&EEIEK.
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2 AFiEr (EETES)

=2

#E 0xx 2

el el 2022/09/22 10:01:34 2022/09/22 10:03:34
BT 00:02:00

IR 1£5ERIS3RIR 100GB fip.3

R 4

workflow-0916 1.0

o copy-in /e app-0816 /@ clean \:
100 /’ A\, J

HIERE
FHrE SRR

BE “RE” AMREKERR, EBKXWERE, H/3Graph timeOut for executin
o, AT LARBA VR ABRT KK o

BiEatE 2022/12/06 2(

SM{SE:  Execution TimeOut
2022/12/07 20:52:59

EfTETE 017 00:00:01 EWMIER: Graph timeOut for execution(3124c5f8-33d4-45f1-b0
InEEE - 0f-e4367fcBec66)

RS E
RIBELRSEE, £ “CIEWL” MER, RESEAVEAIRTE, FARERIEBRTET
[B7924/N0F (14409359 ) , SRARNKEN14400095%, BMEWEITES 100K,

2-187 IR E
{RllhisE x

= {ElLERR job-test

BFEERE labels label lab_el-A

4
i

2ATAT1E) 1440 a8

fEIRERRATFIETH, ERLATITN, B HOFE TRt SRR .
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5 =12

2 BFiEr (EETES)

HFE AR

1. BAEERFETEA—TNRBENELERSEEFSHNER, NREEETE
B BESHEIERSUERE, I TAERNIEENR.

2. FESHISEHEF, MR ESHLAREEEELE,
& 2-188 FESHIEMH

3. BELFINSEY, EELHIEREEIEECE,
2-189 SLHIRYSEE

RS E

EFESKRERLE, BRERSIASITHR.

HFESERCE, BEEXPIRERCE, JIBEHEMHEEST, EXNBUT

A S FIXT ARG 2R

- 0/4 nodes are available: XXX Insufficient nvidia.com/gpu & XXX
Insufficient cpu B¢& XXX Insufficient memory, ZipmERYEIER DT
FREMTERR, AILURIESCIrE Zi2an Rz 2t Fill aknotebook REFH
TR, LIS ANRA R ENEBWLHT A

- 0/4 nodes are available: XXX node(s) didn't match node selector, ZiH=
FRERERP LI ERERERSER, APILUUHEARRRRERE, &
EPR, BORESERET MRS,

- EftaSeILIBXRIRS IRASISER o
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2 AFiEr (EETS)

=3

=4

2-190 MWL+ E &R

RGEE R RERE
anen L] IR 7 an i WRBI TS V. L3
| smss 3 ]

2-191 REITET RS

AT

1EREE R RISTA), (ERBERTOENGIRE, thREERBHLIEXE

N0

HIERE. MR ASSEEEMTERETRNILNA,

© i
MR EVEREGES, ESREUFNE— IR, FREHASEESEES, FNEIEFANNmanEy, REETAREERAsEEE.
« e

FRETE, SMRARE SIS (ask) . SHHET, ESRAKERE, TRELETEN, ERESNETES.
R FESSEEEEANE, EESENESEHeum 0, MIHEAT ESTERAT.

ST Mod, B | BEE SOESILS BN Safretun 052 )
Podisas R,

(n] } ENERHRTMreturn 0. ENSEFSetunZ0RERENMHIE, FHEEXET.

SHEENASHESERUELHITRY

BRTTE

1. BFSTRMAIDHEL, BEHREY “E2>FE .
2. TERHARTRERIERE “ENSH .
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ErEses

=z =] 2 FBFigm (BEFE)
2-192 ERSH
S Bl x
BESEEE “job-3027" ?
SR Ee oy
3. AEEVEERE, BXEX2HE, 2REmalan ‘Sl .
2-193 E|i{E\
(Bt ) | mEy dooEGk
/11—

FHEGEZ MElE, SBoFLETAY, BEHPERIOESEEXER.

2-194 izTHIBRIN A AR

bwa-mem(1) 16:42:42

HIE RS

RER—HZRBFIVAIMEREESFAES. aFAEE, WREAUREHLS
AB— 1 XHSEHRE, EAFEBRERS RIS FER .

BRHE

FERETHRVREBERE, MERBLRE, FESRBLREATHAAEERD
YiHRE . WNFEFR, MR=FE5/RFEE, BEmbBRRESEN, WRE
SHARE, BERRRSEASER, S=FNFESH, FasBEiEE

A
=,
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2-195 VRV EREHERR

* felliEgr job-9772
= lir=—=zp labels labelt lab_el-A
b
el
0/255
E

E2arEtia) 1440 5
HHEEE () x (o)1 FHIENEE
BEE @

2-196 RiERim iR

piit? St X

3
il
T;
o

=M1 smallMolecularC peptide-docking

i

RN

0/65535

1440 mins
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2-197 FESFMBIRR

=6

ElZIERIE{TEM, BERRFile name too long.

2-198 izfTHIBFRIN AR

v copy-in(1) 00:01:00

~  copy-in(#0) 00:01:00

HIERES

MEMANENERRPRERKEREBII255 N . BRFZRKERBIT255)
FRBBRERATR,
BRAR
1. BRFEEIRBMKEBI2551NFR
- FfEFISFSEEEVSHME .

- %/ﬁ%ﬁﬁi&ﬁlonﬂﬁ, NS NS RIER R D BB LR B R A BIS 255F7F
N l:l?:zllo

2. BRREMKERBI 255N FHER AR .

=7

EIRTEHZA Y, HEFERCcp: will not create hard linkiEXEEIRER
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2-199 MNBIHSHIER

2-200 [ FAHIEE

& TEEH  WF

R FEEF demo-app-0117

cp -rf ${input} §

cp -rf w-test:/test{m testy/test/sub/ yin-test:/job-9883-02cead79-0ffc-4b00-bB5F-d73a807¢325d/task- 1 -demo-app-0117/output

2-201 KMHAEEE

HIE RS

REFIVESFEHHEREENBASY, FERFEHE, BIEMASEHT
BATZNME, AEBREFEESXER, WLEMRR.

BEBGZHS Hcp -rf ${input} S{output}, TEEMRGEEFRNITEES Hcp -rf /
test/sub /test /output, LtATSARACp: will not create hard linkfYEEIR . EATS
Eidips, BEERATR,

BRB R

1. BEHBUSHRESERLRALR, HFk, BREINAFEREFEHAIE
IREPE], MASHIARDEHR

W

2-202 FEHA

2. EBEXRERFLR, WREHIERGEGSRERTSIE. 2EAMLTESHIER
FEEEXENZSINNESER . EAFEEXES, RIBIRIESERX, BX
BIREESSEIA,

3. EHIGHERREEGSS I VHSBR, uSENTARRER,

a. UTERG, EEEENBMASE Ninput-aflinput-b, HRIRRENE
REFELEXENEZR (/test/subf/test )

EHES =5 St = R

A
I
o
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b. ARIENNBRNREEESU TR,

cp -rf ${input-a} ${output};
cp -rf ${input-b} ${output};

# TEBIRELIFHITHSER
cp -rf /test/sub /output;
cp -rf /test /output;

2.13 Nextflow

2.13.1 &1t

NextflowE & I EMERRIEREMALN—FTELES, T EIFrINSEEE
(Simfe, FB¥EHESConda. Docker. SingularityfE&iesk(ER, TTLMRFHIGRIZ
ARG IR, HEEBFRIEERMNTESM . NextflowR KB =EE
EETHIERNERER, AFRECEXEERHTHIRER, IFEXT “H
R Bel, RIEPAIENprocessH] LUEIT B & AF R EFIFH THITAORE AL
B, AATAUTEEARBRAZSITRIZE90TE

EJ7EEEAK ( ElHealth ) SEEEERL T NextflowtESE, SIFHERPEIEEET SRR
( ElHealth ) &% ZENextflow,

2.13.2 & /ENE; Nextflow

Z4E Nextflow

NextflowFBERARHOHITZE, TEISRIEGEERIAR.

1. EFEALARARPEFERE ‘ERRE .
2. 7£ “NextflowFe&™ &R, BE “&%”

2-203 &3 Nextflow

NextflowBi =

nexciflow

3. EERLEAR. BETEiSGitHUbSREFI HiELEamM A,
- GitHub3kEX: AILUEIRIRA, BRISIFEIENZEERAv22.10.6,
v22.10.0, v22.04.0,
- _HEREE: BPBEEFE—NextflowiIZLEG . MIRIEFRL AR, B9
PR “ Rttt ” #\nextflow releasei#t T FEZ 8
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B 2-204 E1FLEH/

=R GitHubZEEL ezt

e | -

Friass g

4. g CTHARE

ENEL Nextflow

1. EFEALAARZEHER ‘FRRE” .
2. 1 “NextflowBcE” &k, B& “##” .

& 2-205 EE; Nextflow

NextflowBl B

‘0 IEFENextllowFSRESIMNIERSER, BRETEEEE, ElHeathFaTEHmsER ‘

n % f I 0 w TVeEaERE: 1.55GB
nextflow-22.10.6-all
3. TERERIXNEEDSEA “yes” , BE “HBE” .
izl =

BEESEE L EREEr. EEEEE

0 ZENextlloweEIFERFTERINextlow/EILELL,

EEA "yes”

2.13.3 FiEiniE

1. &R “THE>Nextflow” , 25 “FiEERE" -
2. EEREERNEE,

- %g IREMRERR. BIRKEN1-56, [RiFHildklsL. TUL. FE
FMEF
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2 BFiEr (EETES)

- e IEERERERE, &BANAINSA.

- R IREREEXREA,

BE T, IFINREXHE

B “RENXM” FEM RN, RINREN .

RIS EER=RzipEl, WETLUEERAN “£304” o EXHBA08.nf, A
[EFES PRI 2R R . FIa0: mainnf, BEAES, BHiAAmainnf,
(1] 5288

o TR EARRIHREILINE. zip, KNVRREBIZ10M, zipBIHEIIE/910244,
BN HRRIEERS, FBid10M,

o WIRLEMNREFTEEERG, REEGEEIEEAMENREEREIIZR, #ITREL
&, BAISESAELERK

2-206 IJ\\DHUZEJ*EESZ1¢

DR x

HaiHERRRA, SasEE

wNZRRE, B “T—27 , BEERESH.

RIS M SISTOR, s T R, et

o
S TN, MESHIRS, RS ¢ HESE B,

- EHESHBR: XFsonslyamli&, XHXRNAREEET10M, RIRETLUE
~ hEAER
ST 1T T MR EESHEEINSH, URRES
— 1 2HRYE.
- ANSEHERN: FFEERXSHAEE.

s SHET: SESNEST, WSHANER. S8ERHER.
R KEL SEKR SECOOMETR, BUEEE: Other. File.
Directory. ANEERIMEIROtherl, AILAAE(EENN © HRITHTE

No WIEIEFilesyE Directory3 KR!, TG (BN iR, 1T
MAHEE S
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FHFiEr 2 AFfsE (EEFES)
" (F: RIESHEEE, EEEGEFEEXEVE,
" ME: SHEEWNME, WSEHIEVEIR, NRFE “wME” , T
“B”7 AWIEIN,
" A SEEAR, WS EOIERIEIN,
= RE: oJLABRTRIRMES “MIERT , MIBRIIRZAVSEL
[E] 2-207 EEE/ML*EE‘%%I
am - -
5. 2¥EETHKRE, BF “REF7
mECIERING, B ‘R E #F'EM’EJL” HEERIEEIERE, RHEREY
TSI ‘Bl HANEEETHE, BEEEWAIERER, BiRnsE
FEE(El
2.13.4 EERE

ERIERINGE, LT RERTRIE, MIBREE.

fmiE

LTq:E@UEEJZIJJE’Jm’ﬁE, BRI “fRiET , HARERERE. BRTiRE
SHRELE, CALMEHE AR S HEER.

il

BISEBRERES “WER” , STHBRXINATREE

TEGRIEN

i{ﬁimu&%ﬂ ENTAEFBINE, BEREXHER “T™ , I FEZniE
THIRESH

BEMEENR, HAREFERE, SERESHEN ‘TR , I THIZRE
IREMNSH G,
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2-208 TEIRIENH/28

HEER

mEss
SRET xE 1=} £ Taid

ooooo

2.13.5 FEE (e

NextflowfEAMKIETFRIZIZTT, FEESTHERE, BETREZEL,

1. & “El>otrfEll>Nextflow” , B “FrEfEdl”
2. RERWSH,
- RELER: REEUER, BRKER1-63, INFHIALIZL. FEINH
Fo
- & IREEWRE . &REBUILUKES
- iR fRIEIR,
- RERR: EERCCIERE, MRIAKRCE, TSEHEREHTOE.
- RSk REEUMER. TRERENER, SMAREFEMER. &
HERHIIERBRIEERT, SR TRMERRE . NREERH
B, N EEREHENEL, a0, TEB2u2g, RILLRNEE
1.8u1.8g, BMERIIFE2.2u2.2g, NIERLLRISERESE, BEEHEE R
1.8u1.8g, SLFRAIEIRIE.

2-209 FE(E

* {RlbER job-2426
Y
SREERRE: labels  labell lab_el-A
g
4
TERT aza e

i
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PSR 2 FIFEE (REFE )
3. BE CHE” , HNEHELEE.
N s
4 (F) ERAELEE, FLET e | REAEES .
HESEERTLESEE T 5.
NEFFBEBETEM, (Fl HENERELBEERDEBNSY.
5. g CEEfEL” .
2.13.6 SEIE{EI
{ELIRTS
o JE{5Hh: RUBIEERTD, BT, AIEREIEEIR, HAEEREEETEE.
SEITR” ROV SRR . R,
o HN: (EAAE(TEN. TEREELEHR, HNEEREEETAMER. LM
VRS, RS, iE.
o HI: (EWAE(TALIN. TSRS, HAEEREEIETIES. RINAEL
AVFIIRS . TR,
o D23 RIBIEERT, (BHET. DRSOl Y . .
o CELY: IUNCIEREEET AL . CENEMEL TSR . Mg, .
BEEWFEB

SRILBISBRERL R, H#ANFERE, BEEFANEITER . 8ERE. 7.
k. BUEERGE). STRKETE. RDEERFH.

SFHATEMEEL, Sirsselgs @50 B | madiie et s s
“EMIEE” R “AWEE .
eI

EFRRALEEFRINTSRS . RESH. REEEXH. RITEE. IREER.

2-210 fEBRER

e -

TaskstfHXEE

FEIFBEROILAEES M askstIBXER . BEHEE MaskaILIFTH Taski¥lE, EEXN
HIprocessnamefIHITHE
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2-211 Tasks fHXEE

container smem &=

BRIk
. W
HFEOIRAIEL, FTLAREIRIET) SeIE” , MHTseIRE,
o iR

MF KM o “pIn” o “BEUHE” RRYRTIER . ST R LIRIES
“EZ>MERT , MIBRRIRATCELL

e EHYUE
F “izf75” # BT AEL, ATUABITEUEIRE. BEXINAEUARIES
“EZ>EUH” , BUBXIRAIEL

o Hifd
SPFRER “LM” s “BEGE” BEW, ATLUEIRER ., BEIIREUARIE
F) “EBZ>Ei7 , RIERTANEE, &R ‘YEL” oE “ENESE .

MREF “ERBH , FRAWEEEIVSHRERE, #iTENE, BE
“EifEl” o

o R
- EEER

EEIESERE, A EAERERANMELSR, B O REHTEER.
2-212 {2R{Rk

Q

- BRER

NextflowfFAVSZHFRIERIZR TR inss. IS, eZE . CIEATE. STkl
EEITER. EEVEEG LR, &R ‘SRER™ , BAERFME, &2
T “BR7 BITEREEXER

2-213 Nextflow {Ell S RIEZE

a

2.13.7 95 RE4]

SEINextflowfBXRIFIE XA RNMRA, BBRINREEARHF, ELEFEMNTIRHILIR
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o REEANREMBETERRBETEMEA (EHealth ) FAERATEHT LE

ZBideihealth-toolkitif{T H{E . eihealth-toolkit M BiFE M4 R EFELEE
eihealth-toolkit, #iE LIEnI&%E HEHIE. .

iR LERINERILIESIEIFEREENR, tlENextflowREERTTLIBTIRES

HIgEXINEIE .
€ L] Ia [2"3 = i) i o -}
7215GB  [e -
mEe® P
o
0

BB L ESE HERKR ., HR EERDETUARGFBEREEN, SEFHHEE
&itHE N\ Nextflow) A aYcontainer=2ERBNAT ,

_

process test { container 'swr.${regionID}.myhuaweicloud.com/eihealth/admet:2.0.0' }

o EAZFHAPIREID NextflowE EIR

XtFdag, timeline, report,, traceficE, EJTEREA (ElHealth ) FESIIA
FEHEIEEEXEKRR, SESHAFMERSE, JLAERFEIFEREE SN TEE
K58, HXFEEaSZEhttps://www.nextflow.io/docs/latest/tracing.html

SHFpodficE, BASIFHFMIEE. EHEPMIRENBR FURESSEIMN
ProcesstliT5M . tHXISERIS% https://www.nextflow.io/docs/latest/
process.html#pod
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The directive allows the definition of the following options:

Defines a pod label with key « and value v

Defines a pod annotation with key «k and value v .

Defines an environment variable with name &£ and whose value is give
Defines an environment variable with name £ and whose value is giver
Defines an environment variable with name £ and whose value is give
Defines an environment variable with name £ and whose value is give

onfigMap with name ¢ with key
. When the key component is cml"[ed the path is inter

Mounts a (

Mounts a CS| ephemeral volume with config

Mounts an emptyDir with configuration to the path

Mounts a Secret with name s with key « "to
‘ path . When the key component is Un“’-[l—d the path is inter

Mounts a Persistent volume claim with name to the specified path Ic
pammeler '0 rnount a duecmry inside the referenced volume instead of

Specifies the strategy to be used to pull the container image e.g. imag

Specifies the secret name to access a private container image registry. S

XJFpublishDirfic &, AFPNIREFERER—EAIRIT. BriliXERzPTE

AHEEEATH,
B
process A {
publishDir "/

input:
path outdir
path infile

output:
path "test.t>

script:

wn

e,

project/guancha/test_publishdir/", mode:"

head -n- 18 $infile > test.txt

wan

workflow {

params.outdir,
params.infile

copy™

N5k 02 (2023-11-02)
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process A {
publishDir params.outdir, mode:"copy"

input:
path outdir
path infile

output:
path "test.txt"

script:

"o

head -n-10 $infile > test.txt

"o

workflow {
A(

params.outdir,
params.infile

IEmAH

WTEFARA—ITHEUSREYE (MITEAYFEE ) NIERRS, 88 THANE
i, &GS, EAERS .

Process D
Process A

Process B

process PROCESS_A {
input:
val x
output:
valy
exec:
y =x*10
}
process PROCESS_B {
input:
val x
output:
valy
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when:
X <= 50

exec:
y =x*10
}
process PROCESS_C {
input:
val x
output:
valy
when:
x > 50
exec:
y =x*10

}
process PROCESS_D {
debug true
input:
val x
output:
stdout
script:

nn

echo $x

nn

}
workflow {
Channel
.of(1..10)
| PROCESS_A
| PROCESS_B & PROCESS_C
| mix
| PROCESS_D
}

EF NextflowE FHigfitfirst script, FuERHIHS$TEDHello worldfYHE,
https://www.nextflow.io/docs/latest/getstarted.html#your-first-script

#!/usr/bin/env nextflow
nextflow.enable.dsl=2
params.str = 'Hello world!"
process splitLetters {
/] BRAIERER
container 'swr.XXX.myhuaweicloud.com/XXX/admet:2.0.0'
output:
path 'chunk_*'

nnn

printf '${params.str}' | split -b 6 - chunk_

nn

}
process convertToUpper {
input:
path x
output:
stdout

nn

cat $x | tr '[a-z]' '[A-Z]'
}
workflow {
splitLetters | flatten | convertToUpper | view { it.trim() }

Sk 02 (2023-11-02) WRIERE © HERRARBIRAT
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2.13.8 (Rl TRHIE B

BBl R —E T ERAIRE
AR
fRIR S E—EA T ERTHIRES.
EREHFE IR 5

BEexecution log, FHexecution logh=, 1B TR RIRSZIATIT.

2. execution log #27~K8S pod can ‘t be scheduled, BRIBAEEEY FItER
i o

3. execution logiZiRcan't lock file, ZE|iXaETeE/EWEDT],
4. execution logi2java.text.ParseException: Unparseable date, 151235 T eaayHx

RRSBERAR
5. execution logie REERMAE XM, BRIEREEEHTIENR, BLEE

R T B RIRS A .
fELRESE TR, task (BAEIETTH
TR
{RERSERTERAS (KM, BN, BGH) , BREHS skt FizfTHh.
AR5 SE
TBEHLIE, LUEIRSHE, BERHNtaskAR.

Silfrl e ERREL LR RE
EREIR
EEELSTRIEGEIEL, TR E MR EL IR
AEEE

BfFl BT R0, SRIEGHAREFEIFIRTemERE, NextflowXdFAEER
PR T BRERGLIE

R
1. BeEIEWEIZEIEGHE.
2. SERE{EABPE],

process {$F8 errorStrategy 'ignore' BB MEWARELEER
EIJEAEA

processH{sEFH T errorStrategy 'ignore', XiZprocessEAEMRE LM, EBMELW
FRS—BELTFIETH.

EIREES
LM ATtaski 2HE, (BB IZprocesshtaskSMIE
BRBR
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R FEFerrorStrategy 'ignore',

2.14 F=hiz

2.14.1 BF=hiniE T

1R

BrehinEEEHeath FERIEM FRIIAREESHRX, BHIBG. HUE. NA
MMERIREHRE, Bt e. ARRS~HEZNER, NEER. 259, IGKRNAE
BFRSEI, REFLXESHE LSS5 SRS BRIEINME.

ggggg

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

44444

BEehipiRtERARMIVRR. BB, NA. RER. BaLIEEREE10FH
NEMERGE, FIERFERESER,

. BERFBNESER, BEERCIFEAER.

2. BEFEAMN T EiR, 1TRE~.

2-214 TiEE™

i

3. ITRNEFBERESNIBF .. WFAEBRER, SaLIET “BER” 8
1, BUREFTI.
- IJREARE. NAXE, BERE ‘MEEE > TR TWHEASIERS, KL
‘[RBrehinl” #TIRC.
- TGRSR, BETE ‘MEEE > B&7 nmasES, L&
iA]” HITHRC,
- ITRREEERE, BERE ‘MBAEE > R 1AE.
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FAFER 2 FiPiER (HEFE)
o S

BrmipiRMt TER ARG #iE. NA. RESS, BYUHEARFR, 82&

A LA Oﬁw, W, BEWSEXIRFRERESIRS, WNTERFR,
HERNERMER. XMTERRAIES, FIRHOFENRR, BUBIGE.

2-215 W=

AHEFIIR

x 2-23 BrFEAIE

pE | FEER 1588

SR image-stitching XY TB 3D BNFGERIC ARG EIERI 2 B IR
5, FOBIESHTS0%RIEIRE, THE20%A90T
18, BIBNEIEAFHIREERIRT o

AutoGenome AutoGenomeINotebookE(®, 2—1FIH

AutoMLER ARB IR TEEEERABFEHIE Lin
FinSLIREZIMEIER, )IIgk, 4, FUUFIRE
BNITES.

HiE AEREEE GRch38-referenceiEE RN AKEFSEEHEAH,
IHZBAFAXEERADFPR, QOWGES. callvariants
%, HIRER KN 13GB,

NGSAHIEE NA24385-rawZiEEINGSIEMIXEURE, X
ZIERIRIRN . BIEER K/ 186.2GB,
NGS/\HiReE NA12878-smallBIREANGSRIZNIXEIEE, 1

PZRENEIREHN . BURESD AN 216MB,

docking summary | BefA3ZfF: N FUEVISMILESEMZUMF
Wit & SR EH3DLHIPDBI

RNA-Seqlift##E | RNA-Seq-Dataset#HIEER SRNA-Seq DTtz
ReEEFAHIE | WXEEE (fastq ) FIRIES SWHSTARKHISZ
=3 HERX4A,
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AR

158

Variant Calling
Based On NGS

—_KEREHENFEINext Generation Sequencing
(NGS) 2—HMETFBUEMIBNFINS R . NGSTERE
TN ERERNER, XiENES TUFEE. B
BINGSELEREMNNAFEERANF. £/IEF
M. BRENF. BWEEFZEM
ZELANGSISEIAYfastqfE AN, BIZEE, b
3T, BRILLIIERIbamM g, KXdfastqgFlbam3Zi4
BEEIRS .

Docking Summary

MN—HN\D I EDERANI—EEAZAHRITD FXS
%, LR EER, BFIdtER.

ZRE T BRI EIE: BEDFIHEER, £
RS SREIENE . BEZAE D A ERE (MY
R, HITAMER. MEAS FHITERE, 8iF:
DrugBank#®mS. 2. LF. XLOGP3, TPSA,
#8. Csp3tbfil. DF=. nIhEsEEEE .

RNA-Seq Analysis
Based on STAR

—REREHENFEINext Generation Sequencing
(NGS)— M EFHUEMIBNFRISI . NGSHERSF
TNEFSERENEN, XIENRSTUFZEE. B
BINGSEZSBIINATFEERENF. £IMEF
M. HREANFIRMEEFEFME .
ZmIZLANGSISEIRYfastafE RN, BITRE, L
WELE, MbEtXdfastqiIqciRes, HSTARLERS
52IH9bam3it,

MetaGenome
Kraken2 pipeline

=EFE ( Metagenome) ( HBFREMIMSEEA
Microbial Environmental Genome, ycEE4H )
=H Handelsman 19982 HAYH=1a, HENX
79 “the genomes of the total microbiota found in
nature” , BIINEAREEMR/NEDEENRAIZH.
88 T aEFINFIRIEFIOMEDNER, Bal
FEENEFRPIOAENERNERADS. 28
FBZ (o ERFEZF, metagenomics)E—FHLAR
BRI ENBHARRAFATIIR, LINEEE
R/ FE DT RARFE, LAAEDSHE
P FBEEND . MR ThEEEM .. BEIMEXR
REREZERXR IR BRI EDRR S
5. —MBIEMNKEHERPIREERZEDNA, #1753
BENFESH, dieEDNARISEREIR, SANE
FEIR, HEENEACFELIE.
i?ﬁEEEEEFKraken%@E, IR EUREHI TR
xR
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FPiEmE 2 AFisE (BERY¥S)
ok | BFEER 1588
RNA Cufflinks —_KEREHENFEINext Generation Sequencing
transcriptome (NGS) 2—HEF LS IBNFEIAER . NGSTEREF

analysis process TNFEERENRRN, KBRS TUFRE. B
BINGSELEZENNETEERENF . £254EF
M. ERENFNENREZFMNL
ZAELANGSISEIRISRASUHHE RN, BIZHRS
reads. fastqcfE#Z. tophat2bbds, #AfS Cufflinks
FATophattbXJRILER (alignments ) SREAIELER
K, HITXUERRANFE, HFERUEREDHES

FRAN O] ZEE,
RNA Hisat2- —RERBNFEINext Generation Sequencing
Stringtie analysis | (NGS)2—MEFASGHIBNFIER . NGSTERE
process TN ERERER, XiENRES TUFEE. B

AINGSEEEEINATEERANF. £/MEF
W, EREANFHRIEEFFHML
ZFELANGSISEIRIfast. gz ERIRAN , MiEEE
k. X BREAREAEEFLR.

Human NGS data | Bl EEEESHNERNKRRIERRE, EER
CNV detection BAKF _LRIERKE 15145 TE, EitkCopy
Number Variation(CNV)aJLMEA N 25 EE=Y
fEtR. RS FERAEENNGSUFEE, H1TCNV
TRFE, HmFMBEEEREERENKE,
ZRAELACNVKit L, EFHARIfastq, LAhg38
AEBERBHIEERISEERIENH S H HSER
%, BEEERIAYSRImANEIEAILLXSHER, LAKIER
HomitEs, et iERIMEES.

£54: 8P, 213

E “‘BEhim>EEST FEUEEZAFRERTESIER. FFERBMINNE
7=, BLiE “ERHET hEET,

o WFAMBINAYE, AJLUHTREIRE, TREEETRNEEBAAFER,
2-216 T &&™

e

o  WFEMEAMEE TEHIE”, ALURITRE, Wik, AHhFEE.

(10 88
o BT B, RETRAMKS AT, BRRALTE SRS S
BT

o RHEMH, TELREBT. FAUSEBHINRE.
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2.14.2 {§/ Variant Calling Based On NGS 72

—RERHENFEINext Generation Sequencing (NGS)2—MET L& KILNFEIS
. NGSTEFREF T NF=ERENRR, KERMESTUFRE. BEINGSEEERE
MRAFEERANF. £IEFNF. BERANFRNEEZEMRL,

ZAELANGSISEIRYfastafE AN, BERE, X, SRItbxd/EaIbam> 4, K3d
fastqflbamM AR S

NGS;7if2/Hfastp. bwa-mem. picard-insertsize. bamqcRzHERY, FRFHEANZE
2-24F7~ o

* 2-24 N AIREA

RN FAEFR 5iAH

fastp SN FREEIAIfastq BRI 1T RE .

bwa-mem HEEE?ZE%EUE’\JClea n ReadsttLItEISEERFA

picard-insertsize £330 Index/589bamX 4, FiHNFEIREN
Insert sizeA993 0 -

bamgqc AL BEIAIbam )AEHIRE .

{FFANGSHYIEME BN TR :
o X1 IJAME

o T2 HERFOITEURE
o SIE3: QIBROIE

o SB4: BEWTER

LB ITRRE
(EFANGSZR], meRER - hiZPIIIZRE.
1. 1& “&rrmigp” & “Variant Calling Based On NGS” i#f2.
2. BEFREAMN TR BiR, 1THZRE.
WTHRREEERE ‘MBEE > TR’ NHEREIERT.

S],2: HEGOHEE
SIEERINGSTIZRT, 1556 LAERDITINIE, HIERIES RS IEREE. Bk

EREITIINmNFER, BNEERE HERNMMEREIEIE, Fial: xxx.R1.fastq.gz
#0Oxxx.R2.fastq.gz.

S8 3: SIEDHr{RlL
1. PEMESR, HA CHEEE" RE, HiER ‘TR [E.
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2 AFiEr (EETS )

Eathngs “1B1E" 3 “BapfEll” , EEaEREEl R, BESEIMER. “1F
WEFR” o R L A7, IRE “mHRET . ‘R . “THED
MR . “HBATETIE)” FO “HmiERSERL”

- HAEER: 8&8FELER. 5. Ak,

- HHEER: FRlaBSERANEEER, BULA/FL. AI0IEB FfJoutput 3
X, HHLERFEANZE A/ output,

RNESIRERET, BOALL “EZ-UUID” R EREE HIER .

- kR BITHAR, DH0~9%, KRS ELSHMRENIT. BOMES
0o
(RERY:

SNER M FHHEAIONLEAIELL, BT st FRERE, BRARBEIBOIIELSIE
BRISEATEIRR, NRISRNEETHT, ASIRBRAEREITET.

- HETEGRE: (RIS BEERISEHENFETED R L,
LNALEETIRE, MRNAMELTED SRS ER—TET =L,
NNFRAEEZITETSE; NAMEHEY, FETErEE2Ea—X, #F
SUEAERIN BT SRS M ER S k.
MNRIRE T AFEENTET RS, (BISENSES, BEEEE 7T HENAYER

- ERIEGE: (EEiTRIERBTIR BRTERT, IARERT, EAIA144004%h, &K
AR E 1440009080, BMEWIEITEZ100K,

- DmERERY:

DMERER: 1000E> A INE>TS

= {RHE{TFOBSH, R{EREINE.

= |ONMER: IONMR(FEREMNEIRSS ( SFS) RIS IHREAIEIEES, 1E
WiE17hY, SBIERAREREIEFIEESFSHALURSESBITRER,
BT RSB IERRMISFSTE . M4 ML EIns=IESEIN
FREIONNE, FErEEELEaenE.

" ARHBERINE: ERITETDSNAEHITINE ., [FERABINER, &

FRIEWLHETREE “‘BUER" . OBSEHRIEUEASIFA A
&, {EFIOBSHEPEIRRATAMEINE, JREESBIFIETAY .

2-217 “OBS” HR&EFREUES | KRS OBS 4%

» [] test-gh-01

v B 0BS:obs-whh-test-domain
EMERIESRE, BE ‘A’ , BARERITEENAE. D5REHRASH
@*ﬁ, IRERASUE.
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i8R 2 AFisE (BERY¥S)
= 2-25 2%
NMEAZR | 28 B i) 15488
fastp MINSH | fastg- file —KMEfastqiIRead 13214
file1
fastg- file —HEfastqAIRead 2304,
file2
BHSE | fq-fileT file Read 1 ZiEZ fattifq.gz3
%,
fq-file2 | file Read2id 8z [EHitifq.gz3 4
json-file | file LASONSZ A& i H B R
RS,
html-file | file LAHTMLASHE = 55 T 50152
ISR S .
bwa- BMANSH | fg-file file NFEBRIRYfastq1 3244,
mem fq-file2 | file MFFSEIEfastq2ST «
ref-dir directory | 2E2ERXART,
seq- string NEFFEE, WMGI,
platform Illumina,
sample- | string N{HFISR, Q0NA12878,
id
WHES# | sorted- | file EExSFIHERF 2 E15EIAYbam
bam %,
flagstat- | file HFbamf&it.
file
qualimap | #IANZ%{ | bam-file | file WA CEHFFRIbam3 {4,
A ety | outdir | directory | FRSIREMMEER,
picard- | MIANS¥ | bam-file | file S eI Z E1SEIRY
insertsize bam3Z{4.
ref-dir directory | EERHFT.
HHSE | insertsize | file i Ainsert size fAIN A
-txt X
insertsize | file i Ainsert size> fAYpdfL
-pdf 14:0

4. SHESETIRRE, BERE LS “BifRl” , 7Rk,
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2 AFiEr (EETES)

TR 4: BEERTER

1. £ ‘“IEEE" miEFE ‘Il ” [T, BEOIZEIINGS/EETR, ENFHE
T, EERITER

2-218 HITHER

AAAAAAA

2. {RlizfT5emE, BENARESRPR “WhSET  UEEEEIREREREZ,
IREVEITEEREURE

2.14.3 {5/ Docking Summary ;#fE

2F3FE ( molecular docking ) BoFEINNEESZZ—, HARER SN
F2ZERNRGNSIE, EiSEE RS FZIaRIzatE LS A . 9 FXHERIEED
YRt MERSIHERIEEZRNA .

TR FrEBBRMNATIRES, D FSIEBEESS, BENEERTD T
wHEE, RNSENING, EREELERSEERS, REHEE(FR, %mE
TESHERIEE, SE—RENSESYHER, BED FIHRIBEESYHRIED
DFIERREMEMEND, ARAN D FRSIFHREYMRERRESMITRE
PRI, ERWEYMERNG, RITHZBINENL. S FIRTREEREREAD FIRE
SEEHUSINVE, ARREBIVOEA. sEEE HNARNMFIMEEMIRENSRSER
IFNEARSZAMBEEEBRIIFR, HREIRN S FZERERNSEEE. BTDFX
EER T ZMEERERIARZARMZN S FZEEEERER, BULMREEE
i, BHNNEAREREERRIERITiZENEE G .

Docking Summary;iti2Hligand-smiles-to-3dsdf. ligand-3dsdf-to-pdbqt. receptor-
pdb-to-pdbgt. qvina-w. docking-summaryN IR, &R FEIRIBINZE2-26F 7.

K 2-26 IR

N FBER 588

ligand-smiles-to-3dsdf BECIARAIsmilestEATU G R osd X5,

ligand-3dsdf-to-pdbqt B ECRAYsAf S5 9 pdbatSi4 o

receptor-pdb-to-pdbqt $Epdb3Z{4aEE A pdbat 3Tt

qvina-w AT FIIFRIE (Utkahablind docking, &
EEEERE) .
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i 2 AFisE (BERY¥S)
MNFAER 588
docking-summary LR FXEER.

fiEFgDocking SummaryREAREBRAN TR
o HEI1: iTITE

o B2 HEEDITHIE

o HE3: QIESIIEL

o HB4: BENTER

L] ITARE
{#FDocking Summaryiiifgal, mEEERF AP FZRE.

1. 1& “&rrhin” &K “Docking Summary” iRiE,
2. BEFREAM “1TR7 Bix, iTHiZRE.
RS ERE ‘MESE > TR NEiIREIIERS,

LR 2: LGSO thEE
R7EEBDocking Summaryiitigsl, B LESFATIEIE, LEHIESZESIE

EEE,

: BT {EL

1. BERESJR, #HA ‘MBS’ tm, HiEE ‘TR ¥,

2. BFDocking Summary “i&{E” 3l “BapfEll” , ERHAIFERELTE, B
RMEE . “MEUETR” . “4R&” | 1 “Hd7 , 88 “WEKRR” . ‘i
&7 . UETSEFRET . “EBRIRE” 0 “ImESRET
- EAXEE: gEELEIR. IR, k.

- R FRaLSERNER, BCLYFL. GIRNEE FRJoutput 34
x, HHERFAANZE N/ output,
TESERET, AL “ElZ-UUID” R EmEEERRER,
- R BIFRER, DH~RK, RIEKRSHIELSIFERENT. BAMER
0,
(MY
AR BEEZEEAYIONNERAELL , it sfsRAUEVECEREL, FPABEIBHIIEILSIZ
BBIIEAT AR, MRIENMEIIIT, ASIRBHARETET.
- IETARE: (FUSEERRBHEMFENTET R L.
LR BERETIRS, NRNBIEVATED SRS ER—ItETaL,
N AEEEZITETRL; MAMNEHEl, FETRIRERE %, &
SWRAEEIN BT SRS R AT E T A L.
MBRETAFENTED RS, (FUSHANERS, BEEEE THEMNAMER

L

AV o

\
B
w
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Bl

2 AFiEr (EEYES )

FEATATIE]: BNz ThY BB IR ERTIEIRT, IAJEBRT, EAIA144090%h, &K
AR EA14400038, BEMEWIEITEZ 100K,

DmERZER:

JIINESVESIRIO)IIINES i vk &9) I)ES

I: {EWE{TFOBSH, A{EHENE.

IOANiE: IONNEERSBIESHARSS (SFS ) IRIESMHREREIRIEE, F
INs1ThY, SRAFRARERIEMIEFMEESFSTRLURSESIZ TR,
RN TR = BIERIISFS=a . XTI RINEEEHRAMESZEIN
FEIONE, FERFREEMSLIERENNE.

AR INE: ERTETRAIREEHTINE . ERAAEINEN, F

bmfti’];kﬁ’]rl‘%“ wa CHIER" . OBSHEHRRIEUEASIFA MR
, fEFIOBSHE EP&?EFH?ZMEEHH‘E , AIREERSEURIEITRM .

2-219 “OBS” tR&ENFREWES IR OBS 43

¥ [7] test-gh-01

v 53 0BS:iobs-whh-test-domain

RIMERIES MG, BE “HE” , EARERITSERE. 23RERASH
@*ﬁ, IREMAEIE.

£ 2-27 SHIRB

BRI | B8 B S 1Ae

ligand-
smiles-

NS | file-in file FHERSMILESEIZEA93Z
%, $E—5IJSMILES, £
to-3dsdf FIRENRZFR, U TabofR.

w22 | dir-out directory | 3EIREFME(AR3ID sdf )XY
X4, BRIA4EH3d.sdf,

pdbgt

ligand-3 | #IANE% | dir-in directory | TFHECIAR3D sdfSZHFAISIA,

pdb-to-
pdbgt

dsdf-to- FIAS4Z /93d.sdf 6
IS | dir-out directory | #EIEEME A pdbgtST4HY
X,
receptor- | MINSE | dir-in directory | S{RRIpdbITIFRTERISIILE
*,
EWHSH | dir-out directory | #H/EHIZ{RpdbqtSXIFFFTE
IS4,

qvina-w | BIASE | dir-rec directory | S{RpdbqtS{HFFTTESIIESE

dir-lig directory | EfRpdbqtSZI4RRFESIIES
HmEsE | dir-out directory | IFOITERER,
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2 BFiEr (EETES)

NAZR | S8 2R £ Sid A8

docking- | #IANSH | dir-sdf directory | ER{ARSDFI{4-RRTERISIIESE

summary dir-rec directory | Z{Apdbqt3{4-FRTERISIHF

o

dir-dock | directory | SFXI1ELERpdbqt3IFFRTE

BT

HHS# | dir-out directory | D FAHRERICMEE (B
FF.xlsx. 3DBIH{LSZ{4.pdb.
BelA R 2R LEIDE Fr.svg )

PREERISTESE

4. SHESXIRRE, BERE LS “BEifRl” , 7Rk,

TR 4: BERTER

1. & “MEEE" mEEE ‘Rl [E, SHEEIEAIDocking SummaryfEill&
R, ENFRR, EEMTER

2-220 HIITER

2. {RAzfT5eRE, BENARERPR “GHSE” | UPEEEIERERE,
REVE TEREIE

2.14.4 {5/ RNA-Seq Analysis Based on STAR i#{E

—RERENFEINext Generation Sequencing (NGS) 2—HETAEpIANFRITS
. NGSTEFRE FlFEEHENRER, XiErviRs 7 UFERE. BHRINGSEEE B
NRATFEERANRF. £IEFNF. BREANFRNREZESR0UL .

ZAZANGSISEIRfastqfF AN, BITRE, FLSR, it fastqigctk
&, BHSTARLERISEIRIbam3Z (4

RNA-Seqiftf2fastqc. trimmomatic. starfZFtERL, &N FiRABINZ2-28F17 .
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% 2-28 A

N ARBFR 15488

fastqc S FEERIE fastqBURHITRIE

trimmomatic {ERAtrimmomatic TEXISNIFEL, 53IXE
3 fefastqi&z{AYreads,

star {EAASTARLLXS T B £k i5/9readstb3IZIS
Egéﬂ , 1Z3EIbam3 A4 NZHMER ISR

{FFRNA-Seqi R iZHI I F AL BN A -
o X1 ITARE

o U2 HEFOWTEIE

o I3 SIESEL

o B4 BEWTER

LB 1 ITERE
{EFIRNA-Seqiftt2Rl, BEBERTHAPIIFIZRE.
1. & “&rrmia” & “RNA-Seq Analysis Based on STAR” iRA2,
2. BEFREAMN TR BiR, 1THZRE.
ITHREEERE ‘IMBEEE > TR NERREIERT.

: LEGOREEE
IEHEREFIRNA-Seq RAZAT, 15 LIEROITIEIR, HIEMIRAAESNEIREE.

TR 3: IO {ELW
1. BEMBEMR, #A ‘MBBE” NHE, HiEE ‘TR’ &,
2. £ “RNA-Seq Analysis Based on STAR” F2i2{E%, gaF “Bapfel” , £
HROFFEELTIE, ESEWES. ‘PR« A7 “ER7, |’
B ‘W o “NRRT . “HETSRET  “ERIEE” #ChmRSE
i L
- EXER: 83FELER. 58, A,
- BHEER FREDEREE, BALYFL. FlanEFEoutput3Z i
¥, HmBIRERRNZE I/ output,
TESEER, FALL “ElE-UUID” B AERNLEER
- RS BITNER, DR~E, KERSHELSIRLTEHIT. BUAMER
Oo
(MAEITY::

NREFIRIBAIIONNEAYEAL, BT sfsDAVEIVECEEL, BRAEHARDAIEL =%
BIERSEIRE, MERFTIRERIEBIHNIT, FARIEBAERHTET.

Nil
s
N
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2 AFiEr (EEYES )

HETERE: (VSRR SERMNIFETED R,

HBNAMEREE THRE, MRNANELMTET SRS ER—ItET R L,
NNAAEEZTET = L; MAMEEEL, FETRrEeE—, &8
SHEERIN BT SRS AT ET R L,
MRRETAFENTED RS, (FUSHEHNES, BEERE 7 ENAYR
FEAtATE: (EIEITRYEEE IR ERTERT, IAERTY, BRIA14400%, &K
AR E 144000080, BMEWIEITEZ100K,

DNERSERY:

DR 1OHME> A EENNE> T

" X REITFOBSH, AERME.

" IOfNEE: |ONNIEERRMEHARSS (SFS) RIS MREAEIEES,
AHa1ThY, SRAFRAERIEMIEFMEESFSTRLURSESIZ TR,
EAAR TR a2 B IR SFS=E . XTI RINEESIHRANESZEIN
FEIONE, FERIEERceTHERENE.

" RHERINE: ERHETRAIARMEHTINE . ERAAEINEN, F
FRIEMEAHETRHEE “YUER" . OBSHRIEUEASIF A AN
&, {EFIOBSHEPEUIRRTAMEINGE, RSB TAY .

2-221 “OBS” tRENFREIES|IAKIFEIY OBS 1

» ] test-gh-01

+ B oBS:obs-whh-test-domain

3. RIMERIESSME, B “BE” , EARBRITSENE. S38REmASH

@7&%, IRBERANEE.

& 2-29 SHUREA

MAZIHR | 8% B it 5iEA
fastqc BMANSE | in-dir directory | fastqB=®, S8&FHSHAY
fastqt&zCAISLIS .
fastg- string fastqX {45 4k<extend>, &
extend BeARERIESR -
HWHESE | out-dir directory | MFLLXIEIERIREIETIRS
B R
trimmom | AS% | fastg- string fastqM{ffE%k<extend>, &
atic extend BeARERIESR -
in-dir directory | fastqB%, B8&1FoHHN
fastqt&=LAIS S
para-str | string S RESHAIZE, TR
E,
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2 BFiEr (EETES)

NS | 28 2R i) 1538

threads | string =1 THRLEREEN

sample- | string sample nameig& .

name

HHSE | out-dir directory | trimmomaticXizk5aYfastq
BMHBEZR.
star BINSEL | in-dir directory | fastqB®, S&FHSHHY

fastgi&UAIS o

fastg- string fastqX{Hieék<extend>, &

extend [ENE[) =

read-cmd | string BRI N SR (FE RS,
IMEEN. gz EAzcat, XA
X {H{EAcat,

para-str | string X BESHAIZE, LR
E,

genome- | directory | MINRISZERERARFTI, B2

dir {$FISTARYIFE T index.,

sample- | string sample namej&&,

name

HHESE | out-dir directory | STARLLRIEEERFFTES(HE,

W

LR 4: BERNTER

£ ‘MESE” WEEE (Rl E, BHEEIZEAIRNA-SeqfFIlEFR, HAF
B, BEERITER.

2-222 HATEE

WEEXIRE, REFRE LS “Bafel” , B3R,

fEWiE T5eRfE, BRENAHERTR “BHSH” , THEEEIRERREREZ,
REVEITEEREE
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2.14.5 {£H AutoGenome &R

AutoGenome=ENotebookiEg, FEBAutoMLERARZERIF TIEEEEREBFEUE
TiRZRSIIREZIMEIEER, 14, T4, FUFgRENIES.

{FEFBAUtoGenome IR AT MRS AN AR

o X1 ITHER

o HIE2: fENotebook

o I3 FEIAutoGenomeZZfl
o XIE4: (FFAutoGenome

TE1: 1JiRER
{ERAutoGenomeZ(&Bl, BEEER AP RIZER .

1. & “&BrFhis” H&EHK “autogenome” FHR.
2. BBEFEAMN TR BiR, 1THZER.
ITRNEGEERE ‘MBSE > F8” RENERIIERS,

I 2 617 Notebook
1. £ “INEEE > A% TEHRTE “tliENotebook” , 2EF SEKIAIESE
=]

1CN 0

& 2-30 SHIRAA

SRR 158H

2R NotebookHIZFR .

A Notebook BTG ESHIAR .

it ®FE ‘BEN #&.

TEIRS %$% “autogenome” $51% .,

CPU ®ECPU8.0# .

GPU REGPUA1.0,

AF RERAFATFS0G,

o=

et g R B D HRER, BERTEE
Notebook#HEAIOBSELR . ANREEZFREENIN
R, SRR EIEEXMAIOBSIER T,
@,/:a\zlﬂﬁ BRRZSEHT, FEEFXNEMRSIER
5 o
FBF#ENotebookFIZRAIFFE XL EIRIFEE T ik
FAYOBSEEIE FHRIABIR(E.

2. S¥ESXIRE, BF “EEIE” , €lENotebook,

NiERAS 02 (2023-11-02) IRIERE © LA/ ARBIRAE 214



EirEses

5z =12 2 AFiEr (EETES)

I 3: T AutoGenome ZZff)
¥TFF6IEANotebook

2. 1ENotebookBIIREF THI “AutoGenome-Examples” {4tkdh, BE{FEH

AutoGenome# 1T oA RAI, BJtESE,

2-223 AutoGenome-Examples

‘ Jupyter Open Jupyterlab

Files Running

Select items to perform actions on them Upload || New ~ | &

Do ~ m/ Name+  LastModfied  File size

% 2-31 AutoGenome 743l

15 FET

HIBTFR 1588

IR BRIEARIT S

single_cell_rfcn_densenet.ipynb EFRFCN-DenseNetf1zR1x

TS XS ERAH

Li: 38

pbmc_res_vae.ipynb EFRes-VAEFNFRIAIE NI BB EIRIE

TR 4: {FH AutoGenome

Notebook& & T inZlim{EHAutoGenomefytis, oL A{EHENotebookZ=FIEM

AutoGenome~fAIRILEER .

1. L “pbmc_res_vae.ipynb” 4, ﬁHF'_IL‘,LHFI-’fEF“ BCEEEE, BEiZETZ

Notebook, tBRJLUFZR(LAIEFRINID, HITRFK.

2-224 EF Res-VAE FIFRIXIEXT LR EIERR4E
AutogenomeSEH; - B FRes-VAEFIRIXIS T B MREIREIRYE

NERE

PERUEIEFIENotebook B RE IR LE 2R

o HEROBSHERE /JupyterLabzoFIeT, ZATERERIASpbmc_res_vae
In [1]: M import es

import =ys

oo (2 M otz
mport tensorflow as tf
;f ﬁ/@?@ﬁ#&my afn tabo, }(,%'_@'ﬂ‘ﬁgp ad {7 g
if not tf. test.is_gpu_availahle
oI 1nt( Erz, Th Hotebook h uld run in a gpu environment. ")
b t()

print (Error: TensorFlow—gpu can not be imported, the Notebook should run in = gpu enviromment.™)

WARNING: tensorflow:From <ipython—input—2-4c76d339dles>:4: is_gpu_available (from tensorflow. python.framework. test_util) is deprec:

will be in a future version.
Instructions for upda‘t ing:
Use tf.config. list_physical_devices("CPU')~ instead.

i

ated and
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2 AFiEr (EETES)

{EAiZNotebookATFHEEIZ{TIHMAMLIBER , BT B TFR.
a. IEFEE: nEiAutoGenomel R iEBNEERIERAED .
b. EENECEIN(H: EidjsonX4EcEMAT IR

c. RENgk: $RIRMERIEIEIIREISE, AutoGenomeSIEERISEIRMAYH
ZMEEEEN o SIS TREHL R BRAMRES| G ER, EREHRRM
B, RiEjson iR ESH, WTFEEMRESHIIG—ELH, 2
RIGRIRIFERSERITIRER) 14 . S0 2Pk R EIRIEEUES i
1T, THEEREFIIERESHRERRE.

d. REREZ R TAREIIGE, ERREERIEREUE,

AR

HBIREIEITAUtoGenomeRFILHER “Warning: restart the kernel and run the notebook

again! ” BY, iEEHENotebook TERHHIC R, BRNotebook RS, FHEFHUTHM
HERRB.

EEILAfENotebook TYEB R _HIEHIRE, #AAutoGenome TH . #iE HIE T
B2 EIE LEFITE .
(MERLE

SHFIEEHESUSMIE R TR, ERNotebook/SLSE . fltn, HEXHE

NotebookBItRBRT, ZXEFHATERIEEMIobsIZRH, EENotebook, ZMXHEH
%o

2-225 Upload H{&%iiE

* jupyter Open JupyterLab

2.15 FAEIAE ( Notebook )

2.15.1 Notebook &1}

ElHealth-PEEERL T ETFFRAYIupyter Notebook, AIJEIRMMIELAIFTAFNEIL T
B, BTRSMENESR)IZME. NotebookFEEHE X OPITIREEMNZE. FHK
MEHPETIE, IFRETRALE, MMINREFHRE .

X FJupyter NotebookRIIFHIR(EIES:, E& M Jupyter NotebookfEF3ZH .

I Al 5|&

NotebookiZ{itHIAIS | EPython 3, EELCPU/GPURE .

2.15.2 6l/# Notebook

EFERTIEBIF AR, BEELENotebook, FH3TFFNotebookiH T4RA3 o
1. £ “INBEEE > L™ THE, BF “elENotebook” , 8EFRK SEIRBIES(E
=,
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2-226 Bll# Notebook

s
? )
& 2-32 SHURA
SHEMR 1588
2R NotebookHIZ TR, BIRIKE-63, (NZIFNEFH.
HF. PRI (), ARRERNEFE, ARAEE
INEFEBHHF.
fEk NotebookHIfEZEHHIA .
1t ESid SIFRFREINEENER
TR o EERFHBRA, TIFIREIRE “PY3”

o BENESG: HIRHOBERLEHEEIFENRAT,
ALUERBCHI{ERINotebookiBIR . BIREGIER X
ESIEIRETE, $I/ENotebookEBENEGAT, =
B ERHNEMESR, REUBIHES WEREL
%ﬁ{%o

CPU BECPUK/N,

EVESEE: 1~128, EKIANT.

GPU BEGPUKX/I,

EYESEE: 0~16, BRIAAO0,

AF RERFEAN,
EYESEE: 2~512, EKASN2.
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5z =12 2 AFiEr (EETES)
SHEWR ol
FiEm®E

B “TEERET AN D HEER, RERTFEE
NotebookIEHIOBSE/R . INEABE IR (ERA DB
HIEIE, TSRS SR MAJOBSEE T .
SEARERRSENT, TSR RERRSER
54,
FBFENotebookBISEHIFR G X S SR E S H T Frik
ERAYOBSEZ RPN TSIRIE .

2. ZHIEEXIRE, $d& “UANBIE” , eliENotebook,

2.15.3 Notebook & FHIRE

¥JTF Notebook

1. BERFJFFNotebookZ i, 1B5EFKEurl, ZARAITurl,

RRETE ‘B > HEEifFoox (FA&L) 7, TEExR “403 : Forbidden”
SAEIR[EINotebookF | ZRRH -

A
IBAZERATRN S,

2. REIFESRIERME, ENotebookdlZFs, EEEEGIZEAINotebook, B “I2
E” U89 “4TFF” , #HANotebookFF & TH .

2-227 Notebook F&ATRE

' Jupyter Open JupyterLab

O 0 1234567890 2R

EFEARREIRY Al 5| SE3REE S
1. $TFFNotebooksEfIfS, #ANotebookFFARTNE, 7 “File” TET, BEHEXMHE

BIRHENF R
2. fEEILIBEA LR “New” , AFEFAISIZ “Python 37, SIE—ATYREI
ESPOA LI
AR
Jupyter Notebook REIFRSZIFBIZBTRFHEIFHRFA<> "\ "= #$ %% " & ()AIX
HE 3k
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B 2-228 i%4% Al 3|2 “Python 3”

~ Jupyter Open JupyterLab
Files | Running
Select items to perform actions on them Upload z
Notebook:
o + | W/ 1234567890 Name &
]
Other:
The notebook list is emph
" ooklistis emply Text Fil

Total Records:0

4RSI
REXHE, BEMAHRERE, SOaBEEIEN

2-229 HEX G

“~ Jjupyter a_stCheckpuinl 1434485 (unsaved changes) [
[File  Edit  View Insert  Cell  Kemel Help -2 Trusted | Python 3 (ipykemel) O
[B+ 5 @ & 4 ¢ HRn B[C oo v|[=
: i
| m [ 1: M

% 2-33 REXHTRENA

X | XEZFR VEAER

17

1 XIHBZR FEAUELKIFESBEX N EEIR, BXERES, X
RZAYFileF | RIIERETL .

2 | EEBEE segpthAFile. Edit. View. Insert. Cell. Kernel.

HelpEEEINAE. FMIRAEINSZE Jupyter Notebook
FERANE, THIEERERTERNINEE, stitHmEER
AYPythoniz{ TN RE .

3 | IB# TEEZTISNERRERE, NERGD3A: &
7. ihoFERCell, BEIEARAICell. EFIEAAICell,
FhnbEshaYCell. ik hCell EFE. 1Sk Cell FRE. IE1T
ERAICell, &lkkernel. EfFkernel. EfFkernelHEH
1=1TEECell,

Code FHHEHHB PUMEEIN :

e Code: FPythonftid

e MarkDown: EMarkDown{t#3, @ERATFIE
e Raw NBConvert: & TH

e Heading: REEFRNMarkDown#rit
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X | KSR TFAmi5ER
7
4 | A3Cell 1_’%65%77:*%0 B CellBMMMET: apStEIUNIRIER

RAMANEERN, BSEN, FBRFRRRERI
(ttRSCellpBE¥etn, AILUHITRIERS ) . EantE
T, &T “Enter” aiERIRBLBETLUENRIEER
Lo ERERELT, BT “ESC” e EBRRREAIEIE
MBI AEN ST

In [ 1 @il

I [ 1. fWiEHE

BRI A4 B3 45

ANRFEFENotebook PRI, EAJLIE “Files” FIRAPAIEFMFRAI
ek, ARREEHSNIERREE, BIeTRbREPAISHEEEE.

AR
Nt EMbRSERE, FREA CARIRIFETZERIRE, BREFG.

=]
2-230 fipR
~ Jupyter Open JupyterLab
Files Running
Duplicate | EENGIILE  View EE\I( Upload l\e;\-vE
1|~ B/ 1234567890 Name ¥ Last Modified File size
= N
Untitled ipynb Running 11 $487 5888
Total Records:0

{£F Notebook Terminal IhgE
SHFIBHEIBOOFLZETLMERTerminallhggHt T % . BEXINETOIES .

£ “Files” MET, BGEMA “Open JupyterLab” , SAGIEE “Terminal” , HA
Terminal52E,
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2-231 Terminal

= File Edit View Run Kemel Tabs Settings Help

» + L] 3 c & Launcher
-/
o N
B 00000000 Notebook
™2
Q
& d.ipynb ﬁ
]
Python 3
o
B consol
Python 3
Other
= - 8
Text File w Con
He

Blan, ERILRITwoeti STERAFFEIRE T FTRERBNFHIE .

2-232 178

2.416 16.8MB/s eta 85m 305

2.15.4 FIEA EEFTE

fENotebookZiE , AJLAEIE “Upload” #1 “Download” HAEFITEIH. EEFIT
FRISUER/NBRHI/9100MB

2 ENotebookdr HEXHRTRANZIRAEY, ERILURIBUA T ARIGSE AHE L&D,
T&ZINotebook,

2-233 HEFITES

' Jupyter

Open JupyterLab

Files  Running

Duplicate || Rename || Move [EED o | Neww |2

@1 | - W/ 1234567890 Neme ¥ | | LastModified | | File size
[ia] k)
& Uniitled.ipynb

Total Records:0

Yk 72B

OBS Fi#2£AA9 Notebook

NotebookZZERF A X HHNESIRERE T FMEEAIOBSIR R FTHINAIRIE, BN
NotebookRIEIEFIMIEEAIOBSIS R RIEIE 2 RIEHY . TEOBSERIZH IR
. HEEIE, £E%ZFINotebookR, NotebookHHUiR{EtESREZIOBSH, UNE
BT OBSEIZEIEFT o
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2-234 j&id OBS FEEE

test

001 GB B SimE O s O = 1. OBSEAE T WscfF
HHEEE
X bodtsi) SR
v 3 eiheatth- ipynb_checkpoints [ s#=
B abc [ ==
» [ .ipynb_checkpoints ot B =
» B abe Untitled.ipynb B == 3668
» [ def
Files Runnin g ModelArts Examples
Select items to perform actions on them 2. Notebookdl fiI3r ff Upload || New~ &
Do -~ W/ Name« | Last Modified File size
O O abe 7 days ago
O D def 10 hours ago
[m] Untitled.ipynb Running 11 hours ago 566 B

Total Records: 4 1

“Upload” HEEIEA/NZIRET, EalLUBid A TS A IS4 HIEZIOBSH, &
iTOBS5NotebookifH{TEUERLE

& 2-34 HIEHIRSE

E&5% il
‘HIE” mmELEE ;ﬁﬁ “‘BIE” TELIEHEE, ST EESEKII1GBRIED

HELEREESL “BiR” mmELEE.

FRAMWSITIELE 21T E (eihealth-toolkit ) BEEEIHealthE &, 12H
HiE. NA. RENEVRENSEER, Y5HER
X948 8TBRIEAN 4,

HiE LIESRESNaSiTTRERR.

MR

MFIEHBRUSMIBRTHIXE, EENotebook/ERIEK . filal, E&E3{HZENotebookhy
RERT, EXEFAERIEHAJobsIEZH, ERNotebook, ZHEIHE .

2.15.5 HENXE&EI#E Notebook 45

Notebookigit TELNALINELITE, AT REMNENER)IZHE, ToE
Notebookld, EENEIRMT RFGE R, AT, SHallERBEENER, 6@
Notebook, i#EMHLAIFEF K,

AEBNBUERBEENEZ0EENotebook ( TEEASZR PN F D FIEitin
T EBOpen Babel ) , FMEBIUNTHIR:

o HIB1: LRIEAREEC|IE

o IE: FFHINotebookERLE(R

o X3 HWEH LIEHREK
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o XB4: GiEH(EFNotebook

LR RERHRSE

EHWEBENEGET, BEEEE—aLREGDockerfIHEE, BFERBCHIBRKEE
Dockerifi®, ohEEREIBERIRFZIZECSIEEDockerifiE,

BN, FELnuiBERRT, STLMERNToRSRELEER/GIZ,

curl -fsSL get.docker.com -o get-docker.sh
sh get-docker.sh

S 21 ¥XEN Notebook ELfilis %

B#ZNotebookBIFIFRRIBENIRS, KT ETEEAFEBMIEMRS, BFE
ETRRIBEMRGHIFEEN =R

FTERDRRRIRSS, SELRIEESHRERSIFE, AEERUTRIRGILE
VeSS

# BARB

docker pull swr.${region}.myhuaweicloud.com/eihealth-notebook/eihealth-notebook:${image_version}
(MERL

o ${region}: FHIREAPELIREZEreigontEE ., a0, ${region}gcn-north-4,

e ${image_version}: EARIBELIRRAIES ., 0, ${image_version}acudal1.0-custom-

v1.0.8,
EEMEGE, IEARETCUDAT.0RE,, {FACUDAT.0KERT, EEMSTLUTS
SEANRETE,

export PATH=$PATH:/usr/local/nvidia/bin
export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:/usr/local/nvidia/lib64

L] 3: B LIERER
1. HIEER.

a. [ mnik ] IRIEMZEIES, EERMFERPAIPYPI Mirror, SITHIHITINE.,
EARRPAIPYPI Mirror, BUABCENEATHGFF R =AIPYPI mirror, &
ALAESRPHRITUN TS, BEPYPI Mirror, IS8R ELPYP
Mirror, BI¥apSHindex-url SEESIREERIPYPI mirror,
cat /root/.pip/pip.conf.product
[global]
index-url = http://repo.myhuaweicloud.com/repository/pypi/simple
format = columns
[install]
trusted-host=repo.myhuaweicloud.com

b. ZEFTNME. AP ERPpUEER, HEEWEDFIRERTEA
Open Babel,
# BlEEF i N\ DockerfileSZ{4
vi Dockerfile
# fR5DockerfileX {4, ZZEOpen Babel
FROM swr.cn-north-4.myhuaweicloud.com/eihealth-notebook/eihealth-notebook:cuda11.0-
custom-v1.0.8
RUN sudo apt-get update
RUN sudo apt-get install -y openbabel
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HPFPigE 2 BPigE (BR¥ES)
(1] %88
o DockerfilePARATLUIIETECMDLULRZENTRYPOINT, Bll&E=EEME RS
K, SlERE.

C. IREEEsCE, HMiTwqlRTFIREDockerfile,
#17docker build -t image:tag .755%, BTHEEREIE,
S Himage NIEBR AR, taghEBIrS, |BIRATEEN .
FMEERFEZTZIES WHIEDockeriZ{&F1DockerfileS%

2. EHEERKR.

a. HEHERKR.

b. & ‘IMBEEE" WME “HBFR~ W&EH, PEEC LERIER.

¢ TEFEEGERERIIES, BELENERDZEN “NOTEBOOK” ,

B 4: GIEFHEEH Notebook
1. EEFEEAESIERE ‘MMESE > ALk” , HANotebookEIERMH .,

2-235 glJZ Notebook

& 1234567890 HiE I8 el FrEr T i
& Hs EERE
» notebook-test ETpL eihealth-notebook

2. BE “8l#Notebook” , HEHEUTRISHIRPHITES.

% 2-35 SHIRHA

SHEMR 1588

E4 NotebookBIB R, BIRKE-63, (IFNEFH.
HF. PRI (), FRRERNEFE, HFRAEE
INEFEBIHHF.

DU NotebookHIEIEHEIR .

1t ESid EEEENER.

TR EEE LERBENER.

CPU RECPUKX/N,

GPU IREGPUK/N,

Rz IRERFKRN,
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SHEWR ol
FiEm®E

B “TEERET AN D HEER, RERTFEE
NotebookIEHIOBSE/R . INEABE IR (ERA DB
HIEIE, TSRS SR MAJOBSEE T .

FAFfENotebook¥IZRAIFFE M HZ SR FRE T AL
FERIOBSERIZ FTRIREIRE .

3. BHMATIRIE, B “SZANBIE” , FRiNotebookAIBIRRIRIE.
%N;tebookﬁﬂ?éch, L YRS B “BEith” TR ‘BT 5, BEHREY
k 13 ]’F” o
IEEILAEFEAiZNotebook, REFIENER, HITHATIIE. FFlupyter
NotebookBYiFHHIR(FIES:, 1E&MJupyter Notebook{#FE3H,

2-236 Notebook
* Jupyter Open JupyterLab

Files | Running
Select items to perform actions on them Upload | New - | &
Do ~ | Wi Name & | Last Modified

0O [0 1234567890 2 /MR

Total Records:0

2.15.6 JupyterLab &1\ 5 E FR(E

JupyterLab2— MR BT AINE, Elupyter NotebookHI F— =g, BILAMEA
BfRENotebook. BIELiR. miBMarkDownX AR, FIAREERI. BEFVHR
EREInEe.

AJLA, JupyterLab2FFAEN F—MEREERAIFLIFE . JupyterLab3ZiFENNR
iEFIE IR AR ERES N, {EREEFupyter Notebooks—HFAIZHM:

¥TFF JupyterLab
1. E&ERIRER “1Bf7%” BNotebooksLfl, BE “iR4E” FURY “4TH” A0
Notebook,
2. BEALMHAY “Open Jupyterlab” , ATE#EHTFIENotebookLHIXT RZAT
JupyterLabT@H,

2-237 # A JupyterLab

‘ Jupyter

Files  Running

Select items to perform actions on them

(Do -~ W=/ 1234567830

i}

O & Untitled.ipynb

Total Records0

3. #HANJupyterLabuMEfg, BzpfIFLauncheriim, W TFEFR. ERILUERFIR
XIFHIRRBINEE, 1FMIREIES T2 WJupyterLabBE R3S
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2-238 JupyterLab £

T File Edit View Run Kemel Tabs Settings Help

- + E <} % Launcher
-/
Name - Last Modified
8 00000000 an hour ago IE Notebook
B = 21 minutes 2g0
« [ Untitled.ipynb 25 minutes ago a
k]
Python 3
O
Consol
Python 3
Other
$_ = (=1
Text File s Con
Help

HEFHFTFF Notebook

BHNJupyterLab=3 /5, BI7E “Notebook” XiF T, EiFERRIAIS|IE, BFEEH
E— NI RIAESRAINotebook 314

T "NotebookSLENERRI TIFIMEARE, ESTFRIAEREARE, TEINAR
B, BHRIESEPR B R R EIERAIREL

2-239 j&#E Al 5|1E2HFE— Notebook

IE' Notebook

Python 3

#EAINotebook M IFIE EMAE LM RIZH,

2-240 FFiESUS

+ L3 c & A Untitled4.ipynb L]
-/ B+ X0 [0 » m C Code MG Conda-python3 O
Name - Last Modified
[ Untitled.ipynb 3 months ago l b ‘
¥ untitled.md 4 minutes ago
O untitled.txt 4 minutes ago
[® untitled.ipynb & hours ago
« [A] Untitled2.ipynb an hour ago

« [A] Untitled3.ipynb 2 minutes ago

A untitled4.ipynb

FTESHFFTFF Console

ConsolefYAKR[EAPython&is, MA—FKIEOMSLHHENAYRE, 2UTFPython[R
4RYIDE,
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Ef&

#ENupyterLabX /5, AJ#E “Notebook” XIET, EFIEMAIAISIE, BEEGH

E— N ITRAEZRAINotebook 344

T8 "Notebook LA TIFIMREARR, ETFRIAREREAR, TEI{R

B, SIRIESEPR R R EIGERAIRESR .

2-241 1%&$FE Al 5|ZFHHEE— Console

m Console

Python 3

XHeIEmINE, BEZEZM ConsoleH

2-242 {4 (Console )

o Fle Edit View Run Kemnel Tabs Settings Help

+ * c ™ Console 1 X

|

-/
o e . Last Modified Python 2.7.4 (default, Sep 3 2021, 09:09:35)

- Type 'copyright', 'credits’ or 'license’ for mo tion

. (mx i TPython 7.38.1 -- An enhanced Interactive Python. Type '2' for help
s Oy untitled.oxt a minute ago
a
-]
[l

#NupyterLabiUHfE, EAJLABEA LA “Upload” tREERE, MARMRGEERE—IXMH

£,

2-243 HEXH
.: File Edit View Run Kernel Git Tabs

m t B [t] ¢ @

./
Name - Last Modified
[® untitled.ipynb 3 months ago
o “'." untitled.md 4 hours ago
[ untitled.txt 4 hours ago
» [A] untitled1.ipynb 17 minutes ago
®
» [A] Untitled3.ipynb 19 minutes ago
hcl » [A] Untitled4.ipynb 19 minutes ago
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JREESL

JupyterLaba] LATEE—ME OREIAT$TFF L1 Notebookak 324 ( 4IHTML, TXT.
Markdown% ) , URREFERETR.

JupyterLabf—XMmZ, ALUESHHRS MM, FEMUNHRTX, ERILUER
IR, EEREXGRERME, JURRFITFSI .

2-244 EXHEEIRAF

0O M7 @ Python3 (ipykemel | idie Mode: Command ® Lni,Coll Untitledlipynb

SE—""NotebookFREUIERY, MIRFBELIIRSRIEXHHEEIITER, TLGR
iz HRIZ MIE

RS, SRISBEESEERE “File>New View for Notebook” , BJEJ3 TS
o

Tabs

2-245 E— NS ME

2.15.7 url FEUS%

1. 7ENotebook¥!ZRTTME, IZF12#4TH, TJiEZENetworkEs,
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BEREAN -4, ENetworkITEHY “Name” FIEd “notebooks?
offset=0&limit=10" , AMUEFBIT, T “url” TIREWrlEE, WTEFRR.

2-246 3KREY url

wE i L2 wiE

2.15.8 Notebook Z2& Conda i85

1.

¥TFFNotebook, £ “File” METEIE “Terminal” .

2-247 %42 Terminal
 Jupyter

Select items to perform actions on them. Upload [New=| &

- B Name 4
3 yin-tes axt File
Folder
v|  Total Racords: 2 1
arminal

TEF1Z2EAnaconda,

a. ¥kEYRepositoryflAnacondaZ it ,
Repository: https://repo.anaconda.com/archive/index.html

Anaconda Installer: https://repo.anaconda.com/archive/
Anaconda3-2022.10-Linux-x86_64.sh

b. ZZ#Anaconda.,

i T TSRS,
wget https://repo.anaconda.com/archive/Anaconda3-2022.10-Linux-x86_64.sh --no-check-
certificate
bash Anaconda3-2022.10-Linux-x86_64.sh

i. EFE—TEEPE “Enter” #4E,

1093-186864c6-Lpd3v tm

6-4631-aceS-debbd75¢

iii. EBZANEER, BETHAPIFIIMNY, & “Enter” HIXESER.
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a Distribution is classified by Intel as

ryptography are included in the

v. IEERLENE, & “Enter” ,

vi. RESRE, BN “yes” .

3.  #tafkAnacondafie BN,

a. WIFLATSHSMiEaHAnacondaficE .
export PATH=~/anaconda3/bin:$PATH
source ~/.bashrc

b. Mhif%i,
conda -V

4. EEISIINRIIR, HEEHNRESH

conda env list
conda create -n py37 python=3.7

5 %A “y” , & “Enter” 44z,

Pr v1/m)? y

6. {IBREIFRIAER.

conda activate py37
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7. HpkNotebook kernel,

conda install -n py37 ipykernel
python -m ipykernel install --user --name py37 --display-name "conda_py37"

8. (FRAFFERAINotebook kernel,
a. f{fFilestam, 1E1FFERINotebook kernel,

~ Jupyter Opon dupytertab

Select ilems to perform actions on them. upaa [Fews) &

v Total Records: 2

b. ZIEFKMEE.
i. BEFEpandasEBLE, WITER pandaskii,

Z Jupyter Untitled Last Chackpoini: /U1 {unsaved changes) a
Edt  View Inset Cel Kemel Help # | condapya7 O
B+ x @& B 4+ HRn B C W te v B

ii. JR[ElTerminal, YREWERAIIAE “py37” , AEZREpandas,
conda activate py37
conda install -n py37 pandas

EHEERER R R L R R
T T T T T T LT

iii. ZEZRE, IREINotebook, SAS{E RIS .

= Jupyter Untitied Las Checkpoint 6536981 (autosaved)

Kerre ip ¢ | conda py3? O
B+ ¥ @D 4% HRn B C KB g

WWoEE “conda: command not found” ?

BterminalZE RFTHET, KISTS=EEEIE, HLEIIFEEBRR#IBE A Anacondaic
=

export PATH=~/anaconda3/bin:$PATH
source ~/.bashrc
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2.16 KEMRZSYDEATTI%

2.16.1 “#RImz" @

“HWRINE " EREREBAFHIFESHYEINFREIERE. Eigila, IT73HE
RBRFHEIMRAGET AR, EACETFEANB RS SREGE, NS
FEEAFIIFHE, HNAEQINMNMEREARTRIEEE. DFhEERUL, 5%
TSRS EEAI3DEEH . FXTHBIT 85001 E . HAIGKRAINS F2a4i1T 74918
B SE S B ERANT T, IHARARUURRMINERNAE, 548,
TIREIF AR, NMABENAYNEIHAR. IRRTERHEER. [, ZH
RERUFEREEEZENZEEF TG EFRREIT]  Journal of Chemical
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