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Cromwell 2 Broad Institute FAB TEREIER %A, B Cromwell ATLE WDL
( Workflow Description Language ) 1#iAHY workflow z17ECCIEFEEH,

BRFAFUEITRSSREER T EMFERIRGE, FEEXIRRZIMNIMINZE
Ho

A M RAEEREREEERERS P ERCromwell,
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ERCCSIEHE, EEAMSHZN “MESE” , FaNRERE “CIERE" .

IRE “BUANE” : B/B. E3RBINE, WSEZAMRRIAZARE . ZA
WMEEERE— . AESIMERHN, FUTIFESHUNRTEERENRE, WEE
SRIBEZEFARE .

R “TRESER” 9 “Cromwell5[E7

WEfE “KEXOBSTFiE” : OBSTAEATFEDITRIESEREE, BIERINERE
&, ERTHEEIE R TEREE

o WIREEATUMARE, LIRSS, EEXINANERIA

o WMRKEURFEESTENER, BRE “CIEOBSFE" IE.

AR

%H%;?igﬁﬁlﬂﬁ‘éﬁﬁﬁﬂiﬁﬁﬂw, SRR REBAN, BHIBCCISRRLAIERATER
OBS o

e = R = ] IS

MREHECCAHEUANGETE, T EFEREFHaTE, BRE ‘CIEHGET

A7, AEeesasEEENGEs.
& SpiameE” .

. T 4=
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N EREHEE, B CBROSL EESER e R
%ﬂo
VEIR IS
“EEEEEE WS EIRESES, BT ETE IR,

NWRKEUIBNEELZFE, SrBERACASELZFME, BRE “CEF
fig” , ERENEOPISREENXHFE, B “SN7 ; NRLBXHEFE, 5
BE “QIENHEET .

B2 & RDSELF .
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SR LMFEREERIRDSEA, el LUEEFFERDSEAI, ZIFAIMYSQLIRAS95.6F0
5.7, #riERDSIBIESINE2-1F1E2-2FfRSH

2-1 Bl RDS L4l

RDS3CfFERE

HHEEES I

RDSsofFS#R

soffls=gl

HHEERTR

P&

=i

LSS

EciE EuR Al 48 RDS=F iR SRiEESEE, BRhRisl AR

ras-uitw 4

=N -

cromwell 4

root

A

AR

2-2 i%3% RDS SCHIFIAE

i wme= | wme= | wmem | wmem | R

ETAX TRAE— TRAEX= A AXM TRAXT TREA

TS pictesis=tlic)
CPU(%)/MtF(GB) BAER TPS @ aPs @

o 1#|2GB 800 295 5905
1%|4GB 1500 434 9880
24| 4GB 1500 452 9049
2% | BGB 2500 558 11178
2% |16 GB 5000 585 11719
4#|8GB 2500 793 15876
4# |16 GB 5000 1257 25155
4#|32GB 10000 1228 24579
81|16 GB 5000 1839 37994
SEE: EREEE |14 2GB

Fax 0

hg==ia - 40 + | GB

=28 @ Sys-default (A\F5r: TCP/3389, 22 | HAAm: -) ~ | C FExsg, SAtiEnSEREEE.
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£R| BE ‘27, HE ‘IMREMT , WAMREREERRE BT . BE ‘K
BEIRYIR KHE “MREE” A, MRIRER “BiTh” , MEELERI.

2-3 Cromwell I/ 12

Al
o
B

= Ef?ﬂo EE%‘%@\%G SGE%E#G Cromwello

LA
gcs-env-cromwell

e pans gene-container-gene
cromwell-deployment... rds-rvdv
BES cromwell =
e 1.5.8 2019/10/28 16:10:28
SIEAE 2#: | 4GB FITE

FEHESE puc-eff52704-6267-4... gene-container-gene

@ mestiR A==

-
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iERxE
HaiCromwell5 | ZERTLUEI <1 TFISDKFF G =U{FEH .
o SDKEYFERIAEEZS WPython SDKE&E , #liaLEIERCromwelltExEOBN]
KiB(ES .
o WMYTERRLLBEESNGLEE, ZESITLER, {FHgcs sub wdlBNAT#%iE
Cromwell{Fs,
WDL RS 44
Cromwell5 |[Z{ERWDLHEMESITRIZE. E2BWDLEEIEZopenwdl,
B IEEIRAA

e runtime --- F{TAIECE

SR LAEWDLIEIR S PECEruntime2#, IEERENETIISE, =AW
T:

runtime {
docker: "swr.cn-north-4.myhuaweicloud.com/cromwell/gatk:4.1.0.0"
cpu: "1"
memory: "2G"
disks: "/some/mnt 100 SSD"
}

& 3-1 runtime 2%i588

S Wik BOANE | 5B

docker = - TaskffT{HEBRVR S itEE

cpu & 1 TaskITEERIcpuizEl, BIRIBELIRE
TUIEEE

memory 5 “2G” | TaskHUTRENAGFEK/, 1BERIESCRR
B

disks S - TaskTE BRI AL EZIESFOESR
=, HAiiRgsziEssD. SATA. SAS
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2% v BUAE | 15AA

maxRetries i 3 Task Tk M B R AEIR A EL

continueOnRet | & 0 HTaskTREIRSA SIEEER, WA

urnCode HtaskPiTEM . HigEStrueld, M
INAEREIREIRSIE R IH

failOnStderr & false LingEmE RPN EREER, 2
BN taskiiTEM

e CallCaching --- BFEE

CromwellgeSta N RS EZAINETEEL, NIAUEINTEER, HEIEThY
BFIREA . CromwelliEZBNEfTAUEI N EFFEREEGRESEENGSHTE
EEBVEARIEL . IIREEFHEZEnzTAE, NERZBIELRYIZE
R, MAREMETE.
= CromwellBNIAFSHcallCachinglhgE, &tnlLAfEoptionsNEFEEHIES
cachefIF X, HERERMENHITIEE . B BERBILIT:
{

"write_to_cache": true, // EFIEHITERENERE

"read_from_cache": false // EENEFHIZEHITE
}

e Filesystem --- WRF(EEE

Cromwellsz FHE RN ZIIRIFMEIRSS ( OBS ) MEAEIRAYMAGEIL . S
TE e ZHEARBURRISUEFHIEOBSH, HIEmZinputs3Z{4iEiTOBSRITFE
i TIEE . REIECEINT

{

"PreProcessingForVariantDiscovery_GATK4.flowcell_unmapped_bams": [
"obs://NA12878_24RG/HJYF).4.NA12878.downsampled.query.sorted.unmapped.bam",

"obs:// NA12878_24RG/HK3T5.8.NA12878.interval.filtered.query.sorted.unmapped.bam"

]
}
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4 BEPITER

DITESHHUTIIEERR, —RFBSLHUNGT, FHHKERERIRER . KEKR
KN BIBEIRANEERX , BRI LUBE GCSIRFIAEMSAIZHY “HITER” B85
HITERSERIFES .

o BENTER, BALLNEESTESIIHITERE. 8. K& EREFE
2, BEIEEMTER

o EIEWTHER, EOILUREERMESNITRER. SHRE. SORMESEIE
BITER, HeR(FEZLEERITER.

HATIRZ5AR
MHITIREH LISE S BNESEFTEMER, EBARITIRESHT
o WAtk (ESHESHITH,
J #LZ;JEP: ASIEARNTH, JERESMSER. EEESEE. MRMES. FLE
£55.
o kI ESSIITRLIN, AIEEESAE. MRES.
o KM ESFHITEW, AIEEESHEE. MRES . BATES.
o EfFlL: ESEFELE, TENESMER. EEESFHEE. MRES. BiiE
5. EFREECE S
o (ZlEH: (ESIEAELES,
o MBR: (ESIEAEMIFRS,
BEWITER

PITERNEAIIEERREES, E5RENEHF, SHiIHHERBIHE .

ME—MES, EHULREESHESINTERE (BEFTERMOE) . &
B, K& BREER.
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|

EERITES
(ESIERIE, BEBNTER, EMENTERREN IS MIRIE,

. ?/}EBI%E%: BBMESHITER, PREESHTRER, BRERTIRE, BEER
- WBR—MES . FERITERIIER, BE RET 7U89 “MIRR” (_EEHAY
7) , BIEMESS
- HERRRMES . ERITERIIRTRY ISR DEFEHEMRRE
55, BE ‘MR (EE$I8) , MIFRKMES.

Viksl

BRESS(NBEMIPRMES EGCSHRICT, HASHBRMESAIFMEEOBSTZESFSH
R EIRS R FaEdE, WHEMER, BFFMER.

ERITER
SNEIRTERIIE, SIUCSVHE R RIFEIEEOBSFIAMIEERE TLICSVX
PERO5EE, FEM “BUTEER” FUsReRmiiR . IRIEMMSIESTINERRT, B
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SASRRZAS 01 (2025-11-26) WRIERE © HERRARBIRAT 8



Cromwell 5|2(EMA1ER
Cromwell 5|2(EMAIER

4 BEEPTE

SR BRGCSEHE, BEAMNSHI=R “BUTER , EAMRESSE “&H7 .

4-3 &n

HRHSER
[ =ty

A=t
. ) i ]
@& z=m
- EEEH
= zuEmE v
& E@SH v

WDLS IS sREI a7 [SHTEE 4T | BEFEIEESTERITHERE, A&, #E.

ERR WTHRS

$H2 TRENSRPESSH, AURFESMOES, TlERE ‘L7 .

4-4 BEPPITER

| EhnTss

1 EEOBSTFE

gene-container-zzxtest1

2 FiEEE @
S ges-exec-backup-2019-08-06-164003 3 BRI RS
EFAEHRE v C
4 FEEHIPTES
EBEH HITRS etEinic]
gatk-Im-obs-sidecar-posix-08-06-161046 =l 2019/08/06 16:11:09
abcd-test-08-06-150822 e 2019/08/06 15:10:23
obs-util-08-05-204153 e 2019/08/05 20:43:33
nginx-wf-vah5-08-05-191341 BRTh 2019/08/05 19:14:19
n-checkresultlogtime-set-08-05-174401 O =x 2019/08/05 17:45:29
5 | BEHE207 1 2 3 4 5 >

. %?:%OBST%%O GRS RN PITERFMERIOBSTFE
i

o= CIEEFTAYOBSTF % o

A& MIEFEREEERE

o TFEER. SRONITEREOBSFEPIFEIRG, BINFMERE “backup/” B8
2T, T (/) FRoRHEIESERIMX,

o XHB., RBEE, TiAEN. SN5xMmE, JIEBTZGREFMEIREPH

BIFIPRICSVILS
. &iﬁﬁﬁ?ﬂﬁéﬁ%ﬁﬁﬁiﬁﬁ?ﬂﬁ%i ( EE$RI3) , NTRESDITERSIIR
1745R .
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ANl

AoEE—MERARAIRBECromwellBIERTS %

£ 1: WDL RENMHRS

EACromwellE7cmEWDLRIENX S, EXESUMTTIIE. Cromwell5|E{FERWDL
NHEIMESHITRE

THEHR—NMERREIWDLARRERME “examplewdl” . 1FMBERFNT:

o IXNRIE—HE3 N EEEstepa. stepb. stepc, EFEH{Tstepa, stepaflEiFl
firstinput fERMIAN, BiIsSEFH&RE03; ARG Tstepb, stepb{dfstepalyisit
stepa.outfERHIN; AR Tstepc, stepcldfEstepbAYtaitistepb.out/EAMIN .

o FEfE¥Estepcout/ENREHILLE

e stepa. stepb. stepcHEBEN Truntimeiz{ThY, IEETIFER “swrcn-
north-1.myhuaweicloud.com/op_svc_gcs_container/cromwell:1.5.8” iXN&E

&, BigE T ERIRERN1#2G,

workflow example{
File firstinput
scatter (idx in range(3)) {
call stepa { input: in=firstinput }

call stepb { input: in=stepa.out }
call stepc { input: in=stepb.out }
output {
File result = stepc.out
}
}
task stepa {
File in
command { cat ${in} > outputa.txt && cat outputa.txt}
output { File out = "outputa.txt" }
runtime {
docker: "swr.cn-north-1.myhuaweicloud.com/op_svc_gcs_container/cromwell:1.5.8"
cpu: "1"
memory: "2G"
}

}
task stepb {
Array[File] in
command { cat ${write_lines(in)} > outputb.txt && cat outputb.txt}
output { File out = "outputb.txt" }
runtime {
docker: "swr.cn-north-1.myhuaweicloud.com/op_svc_gcs_container/cromwell:1.5.8"
cpu: "1"
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memory: "2G"
}
}
task stepc {
File in
command { cat ${in} > outputc.txt && cat outputc.txt}
output { File out = "outputc.txt" }
runtime {
docker: "swr.cn-north-1.myhuaweicloud.com/op_svc_gcs_container/cromwell:1.5.8"
cpu: "1"
memory: "2G"
}
}

FEREEN T —MEAIHFile firstinput, BASUHER “inputs” SXEEX, U
T “example.inputs” &R, example.firstinput{Ef “obs://gcs-tool-cn-
north-1/example.txt” X NEEABIN

{

"example.firstinput": "obs://gcs-tool-cn-north-1/example.txt",

}

LI 2: R Cromwell IF1E

o TEMTHER, BEHAESCromwellRE, CromwelBRESIETSZIBS N EIEE
Cromwell5|g&,

e examplewd{FRT “swr.cn-north-1.myhuaweicloud.com/
op_svc_gcs_container/cromwell:1.5.8” iXMEG, XMEZEARER, ATLE
E(EA . AEMRERERRG, GRESHEFRER, RAELEIEI=ESE
BIRIRS T, AEBEA.

e example.inputs{ERE T OBSIEHAINME, “obs://gcs-tool-cn-north-1/
example.txt” —MAHANENH, BILAEEHER . EEMRERERN S, &
LSS EERIOBSH, AEEBEER.
LR 3: RIBEES
WREEFE, MoLUBES T .
SHaiCromwell5|ZERTLAEIE ap S TFISDKAFS TUER
. SDKE’J{EﬁHT:T%l ZPython SDK&%E . #Ja{L/SIERACromwelliBX#E2ORIAT

RB(ES
. nnvﬁﬁﬁﬁfilil 2lm$EsE, ZEpSITIARR, {FHgcs sub wdlBIE]%iE
Cromwell{Es%

XBERa LT TEMENRINRIBEES, WA,

gcs sub wdl example.wdl -i example.inputs -s gcs-env-test

gcs sub wdli2ds$, example.wdl@iRIEX S, -example.inputs/I5IAIE, gcs-
env-test2E 2 EFCromwel IAEFEIEEAICromwel IR BRIZFR

EIEABNT,

current environment is gcs-env-test

create wdl succeed

{

"id":
"aa215e0b-c896-4138-865e-6cf7921246b6",
"status": " Submitted",

"message":

}
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TR 4: BERTER

5iiElE, BUEERSRE %J‘*EP:&ETEEEQE’HM-}L& ( BIEHITERR
HE) « #HE. KE EREFER . BEUILERGSITEREES, Bihig&lgcs
get wdl,

=] 5-1 };’CMT
®

RS

> AIFHERIFH (W1_chain-02-18-101635)

Wf_chain-02-18-101635 ume C

wi_chain [ 37aabaescoot-dede-ad0c-e55acafs6350

A 2020102/18 10:16:35

e 100%

2020102/18 10:20:16

0 @HB) 000541 (A CPUIGPU) 00181 [0.009¢h|~ch

GesER

{EsiEE
WDLER

@ mEaits

CPUBE

© sxmma SIS 98%

stepa stepe
range(3)
b=t Sog et 0 B LN LR e
RS FramiE FerkE
Q
RequestingExecutionToken 2020/02/18 10:16:50 2020002118 10:17:12
stepa ~ Pending 2020/02/18 10:16:50 202010218 10:16:50
1372a ° PreparingJob 2020102118 10:17:12 2020002118 10:17:12
Stepa-1-1-37aabae3 WaltingForvalueStore 2020/02/18 10:17:12 2020/02/18 10:47:42
stepa-2-1-37aabaes - RunningJob 2020002118 10:47:12 2020/02/18 10:18:01
CallCacheReading 2020/02/18 10:17:12 2020/02/18 10:17:12
stepd v
UpdatingCaliCache 202000218 10:18:01 2020/02/18 10:18:03
stepc 4 UpdatingJobStore 2020/02/18 10:18:03 2020/02/18 10:18:04
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